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A WARNING

This product can expose you to lead which is known to the
State of California to cause cancer and birth defects or
other reproductive harm. For more information go to www.
P65Warnings.ca.gov

A WARNING

Breathing diesel engine exhaust exposes you to chemicals
known to the state of California to cause cancer and birth
defects or other reproductive harm.

* Always start and operate the engine in a well-venti
lated area.

« Ifin an enclosed area, vent the exhaust to the outside.
* Do not modify or tamper with the exhaust system.
« Do not idle the engine except as necessary.

For more information go to www.P65warnings.ca.gov/diesel.
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“MANITOU GEHL MUSTANG
\” MANITOU

MANITOU EQUIPMENT AMERICA, LLC
WARRANTY

Manitou Equipment America, LLC under theH® MUSTANG by MANIT®IMANITO®,brand warrants
new MANITOU Group equipment to the Original R&aiichaser to be free from defects in material and
workmanship for a period of twelve (12) months or Two Thousand Hour§ (20@om the Warranty Start
Date which occur first.

MANITOU Group WARRANTY SERVICE INCLUDES:

Genuine XPRT parts and labor costgiired to repair or replace equipment at the selling dealer’s business
location.

MANITOU GrougMAKES NO REPRESENTATIONS OR WARRANTIES OF ANY KIND, EXPRESS OR INIPLIED
(INCLUDING THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITRESEICEQRR
PURPOB), EXCEPT AS EXPRESSLY STATED IN THIS WARRANTY STATEMENT.

ANY OF THESE LIMITATIONS EXCLUDED BY LOCAL LAW SHALL BE BEFREVOEIEWARRANTY;
ALL OTHER TERMS WILL CONTINUE TO APPLY.

SOME STATES DO NOT PERMIT THE EXCLUSION OR LIMITATIONABRRANERS AND YOU MAY
HAVE GREATER RIGHTS UNDER YOUR STATE LAW.

MANITOU Group WARRANTY DOES NOT INCLUDE:

1. Trangortation to selling dealer’s business location or, at the option of@higinal Retail Purchaser,

the cost of a service call.

Usedequipment.

3. Components covered by their own naANITOU Group warranties, such as tires, batteries, trade

accessories and engines.

Normal maintenance service and expendable, higfar items.

Repairs or adjustments caused by: improper use; failure to foltmemmended maintenance

procedures; use of unauthorized attachments; accidenttbeocasualty.

6. Liability for incidental or consequential damages of any type, includimgnot limited to lost
profits or expenses of acquiring replacement equipment.

7. Liablity for consequential damages as an unfavorable environment (chemicalssdlistorrosion
and erosion...)

8. Repairs completed outside MANITOU Group network anblygpersonnel not trained by MANITOU
Group.

N

o

No agent, employee or representative of MARIU group has any authority to bind of MANITOU group to
any warranty except as specifically set forth herein.

This agreement has been prepared in multiple languagesidimg but not limited to, English, Spanish, and

French (Canada). In the event of angonsistency, the English version shall apply and ity upon the
parties.
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Chapter 1
INTRODUCTION

Safety Symbol and Signal Words

This manual and decals on the machine
warn of safety hazards and should be read
and observed closely.

Manitou Group, in cooperation with the
Society of Automotive Engineers, has
adopted this:

This symbol is used throughout this
operator’s manual and on the decals on the
PDFKLQH
ards, which, if not properly avoided, could
result in injury. When you see this symbol
in this manual or on the machine, you are
reminded to BE ALERT! Personal safety is
involved!

Signal Words
A DANGER

The word “DANGER” indicates an immi-
nently hazardous situation, that, if not
avoided, will result in serious injury or
death.

A WARNING

The word “WARNING” indicates a poten-
tially hazardous situation that, if not
avoided, could result in serious injury or
death.

Printed in U.S.A. 5

A CAUTION

The word “CAUTION” indicates a poten-
tially hazardous situation that, if not
avoided, may result in minor or moderate
injury.

IMPORTANT: The word “IMPORTANT”
indicates situations that can result in possible
damage to the machine.

NOTE: The word “NOTE” indicates special
or particularly useful information.

W LGHQWL ¢ HV s Ronigasane dse/ad thisManusl]

This operator’s manual provides informa-
tion about the safe and proper operation
and maintenance for the machine. Major
points of safe operation and maintenance are
detailed in the Safety chapter of this manual.

This manual also includes general trouble-
VKRRWLQJ DQG VSHFL¢FDWL
the machine.

Follow the instructions in the Safety,

Operation and Maintenance chapters
concerning accident prevention regulations,
safety and occupational regulations, and
PDFKLQH DQG WUDVF UHJXOLI
Americas is not liable for damage resulting
from the failure to follow these regulations.

A\ CAUTION

Improper operation, inspection and
maintenance of the machine can cause
injury or death. Read and understand the
contents of this manual COMPLETELY
and become familiar with the machine
before operating it.

It is the owner’s or employer’s responsibility
to fully instruct each operator in the proper
and safe operation and maintenance of the
machine.

[+



Introduction

A storage location is provided behind the The machine was designed and built accord-

operator’s seat for storing the operator’s ing to the best available technology and
manual. After using the manual, return itto approved safety regulations in the countries
the storage container. where it is sold. However, it is impossible

to completely safeguard against abusive,
improper use. The operator must always
consider potential safety risks and hazards
during operation. Accident prevention
UHJXODWLRQV DOO URDG W
all other generally recognized safety and
Replace this manual promptly if it becomes  occupational medicine regulations must be
damaged, lost or stolen. observed at all times.

Some illustrations in this manual may show The machine must be maintained in proper
doors, guards and shields open or removed gperating condition. Any damaged or

for illustrative purposes only. BE SURE all  malfunctioning parts must be repaired or
doors, guards and shields are in their proper replaced immediately.

operating positions BEFORE starting the
P ap g $Q\ DUELWUDU\ PRGL¢FDWLR

engine to operate the machine. . .
machine may relieve the manufacturer of

Because of ongoing product improvements, |iability for any resulting damage or injury.
information included in this manual may not

exactly match the machine. Manitou Group  Service and Registration
reserves the right to modify and improve

This manual is considered a permanent

part of the machine and should be with

the machine at all times. If the machine is
resold, include this operator’'s manual as part
of the sale.

products at any time without notice or The wide Manitou Group dealership net-

obligation. work stands ready to provide any assistance
that may be required, including genuine

Machine Orientation service parts. All parts should be obtained

from or ordered through your dealer.
“Right” and “left”, as described in this man-

ual, are determined from a position sitting in
the operator’s seat and facing forward.

When ordering service parts, provide
complete information about the part and the
quantity required. Also provide the model

Proper Machine Use and serial numbers of the machine. For
your safety and continued proper operation,
use only genuine service parts. Record the

A WARNING model and serial numbers in the spaces

) ] below for quick reference.
Improper use of the machine can result in

property damage, injury or death.

The machine is designed only for digging,

picking up, lifting, transporting and unload-

ing materials. Use of approved attachments

is also allowed. Using the machine in any

other way is considered contrary to the

intended use. Compliance with, and strict

adherence to, the conditions of operation,

VHUYLFH DQG UHSDLU BV VSHFL{HG E\ WKH PDQX
facturer also constitute essential elements of

the intended use.

IG 12 6 Printed in U.S.A.



Introduction

Machine Model and Serial
Numbers

Machine Model Number

Machine Serial Number

Component Serial Numbers

Engine Model Number

Engine Serial Number

Printed in U.S.A.

Track Drive Motor Model Number

Track Drive Motor Serial Number

Hydraulic Pump Model Number

Hydraulic Pump Serial Number

18
AFFANNN'
A183059237

iordborg, Denmark

[+



Introduction

&RPSRQHQW ,GHQWL;FDWLRQ

o G/\g/
A\t

Fig. 1 - Machine Components

©O— ®
o——

L

Item Description
A Upright
B Lift Cylinder
C Tracks

IG 12 8 Printed in U.S.A.




Introduction

ltem Description

D Front Work Lights

E Hand holds

F Lift Arm

G Auxiliary Hydraulic Couplers
H Tilt Cylinders

Attachment Bracket

Engine Cover

Tail Lights

Rear Work Lights

Rear Door

Roll-Over/Falling Object Protective Structure (ROPS/FOPS)

Restraint Bar

TI|IO|ZIZ|T | R|“|—

Lift Arm Support Device

Tablel- &RPSRQHQW ,GHQWL:;FDWLRQ

List of Attachments

Dirt / Construction Buckets eight hted Operating Capacity
1372 mm/0.28 m3 129 kg 476 kg

(54.00in./9.8 ft3 (285 Ibs.) (1050 Ibs.)

1524 mm/0.31 m3 138 kg 467 kg

(60.00 in./11.0 ft3 (305 Ibs.) (1030 Ibs.)

1549 mm/0.33 m3 141 kg 465 kg

(61.00in./11.6 ft® (310 Ibs.) (1026 Ibs.)

Pallet Forks Weight Rated Operating Capacity
406.4 mm (16.00 in.) Forks with | 213 kg 319 kg

Backrest Rating per EN474-3 (470 Ibs.) (704 Ibs.)

508 mm (20.00 in.) Forks with 213 kg 229 kg

Backrest Rating per EN474-3 (470 Ibs.) (660 Ibs.)

609.6 mm (24.00 in.) Forks with 213 kg 281 kg

Backrest Rating per SAE J1197 | (470 Ibs.) (620 Ibs.)

Table 2 - List of Attachments

The attachments determine how the machine is used.

Printed in U.S.A.

[+




Introduction

WBY issues are primarily addressed in this
manual, because evaluations have shown

that operation of mobile compact construc-

Contact Edge Attachments (http://www. tion equipment on work sites typically
edgeattach.com/) for information about results in HAV levels less than the allowed
available attachments approved for use exposure limit of 2.5 m/s2. Member States

with the machine. of the European Union must comply with

Use of unapproved attachments could the Physical Agents (vibration) Directive,

result in serious injury or property 2002/44/EC.

damage. (UHFWLYH FRQWURO RI YLEU

for an operator involves more than just
vibration levels on the machine. The work

Contact Edge Attachments (http://www. site, how the machine is used, and proper
edgeattach.com/) before using attachments  training all play important roles in reducing
or equipment not approved by Manitou vibration exposure.

Americas. Use of non-approved attachments _ . i )
RU XQDXWKRUL]JHG PRGL ¢ FSHAIXGPORYE EFHESIPRL wH G
e Work site conditions.

Using Attachments e How the machine is operated.

Read all documentation provided with «  The machine characteristics.
attachments to learn how to safely operate . )
and maintain them. Common causes of high WBV levels:
Using a machine that is improper for

Do not use the machine for any applications
y app the task.

or purposes other than those described in
this manual or manuals supplied with attach-+  Work site with potholes, ruts and

ments. Contact your dealer before using debris.

attachm_ents or equipment not approved . Improper operating techniques, such as
by Manitou Group. Use of non-approved driving too fast.
DWWDFKPHQWYV RU XQDXWKRUL]H% PRGL{FDWLRQV LV

prohibited.. e Incorrect adjustment of the seat and
controls.

Vibration Information e Other physical activities while using
the machine.

Compact construction equipment is gener-
ally used in harsh environments. This type
of usage can expose an operator to uncom- Vibration Measurement and

fortable levels of vibration. It is useful to Actions

understand exposure to vibration levels

when operating compact equipment and The vibration directive places the responsi-
what can be done to reduce vibration expo- bility for compliance on employers. Actions
sure. As a result, equipment operation can bethat should be followed by employers
PRUH HVFLHQW SURGXFWLWHU®QG VDIH

An operator’s exposure to vibration occurs  *  Assess the levels of vibration exposure.

in two ways: e Determine from this assessment if
«  Whole-Body Vibration (WBV) operators will be exposed to vibration
levels above the limits stated in the

¢ Hand-Arm Vibration (HAV) directive.

|+ 10 Printed in U.S.A.



Introduction

e Take appropriate actions to reduce Fire Extinguisher

operator’s exposure to vibration.
$Q LQVWDOODWLRQ OGRFDWL!

guisher is behind the operator’s seat (“Q” on
page 11).
IMPORTANT: ,QVWDOODWLRQ RI |
*  Keep good records and update opera-  extinguisher according to DIN-EN 3 must be

tions and training on a regular basis. performed by an authorized dealer.

If the assessmgnt conc_:ludes that vibration IMPORTANT:
level exposure is too high, one or more of

e Provide operators with information
and training to reduce their exposure to
vibration.

,QVSHFW WKH ¢UH F
guisher at regular intervals as recom-

the following actions may be necessary: PHQGHG E\ WKH ¢UH H[WLQJXLV
1. Train operators: manufacturer(s).
«  Perform operations (accelerating, steer-
ing, braking, etc.) in a smooth manner.
e Adjust the controls, mirrors and seat
suspension for comfortable operation.
Do not make adjustments when the
machine is in use.
e Travel across the smoothest parts of the @
work site and avoid ruts and potholes.
2. Choose proper equipment for the job:
. Use machines with the proper power Fig. 2 - Location for Fire Extinguisher

and capacity.
NOTE: $ ¢UH HIWLQJXLVKHU LV Q

+  Select machines with good suspension | QFOXGHG DV VWDQGDUG HTXLS
seats. as an option from Manitou Group.

e Look for controls that are easy to use.

»  Ensure good visibility from the opera- Manufacturer Information

tor’s position. Products described in this manual are manu-
3.  Maintain the work site: factured by Manitou Equipment America.

- 6PRRWK UXWV DQG ;00 SH« KORPEHGBYF

. is manua are avai able in all
areas whenever possible. areas

e Clean up debris frequently.

. 9DbU\ WUDVF SDWWHUQV WR DYRLG H[SRVXUH
to rough terrain.

4. Maintain equipment. Check that seat
suspension and all controls work
smoothly and properly.

Vibration Levels

See “Vibration Levels” on page 48r a
table listing typical whole-body vibration
levels for the machine.

Printed in U.S.A. 11 [+



Introduction

Indicator and Operation Symbols

D

|
l

%

Power Off Power On Engine Start | Battery Chargg Electrical Pows
ZD
= ) A «é~
Worklight w/Tall o
Lights Worklight Safety Alert | Hazard Flashef Fasten Seatbe
Read Operator|s i ; O
Horn Volume - Full| Volume - Half FpllVolume - Empt
Manual
® | O H | ©
— — Engine Oil
Parking Brake| Engine Air Filtgr  Engine Oil Engine Oil Filtgr g
Pressure
L -~ L
B | O o] 0 g
— Engine Hydraulic Oll
Fuel Filter g Hydraulic System Y Hydraulic Oil Fil
Temperature Temperature
= O | O
Grease LubricatjonGlow Indicator ’ Clockwise | Counterclockwi
. Diesel Fuel . .
Point Lamp Rotation Rotation
E ~— Engine Malfunctfon
Fast Slow Ride Control g Bucket - Float

Shutdown

=

er

e

,\Q:

Bucket - Rollba

p-

tk Bucket - Dumg

W\

Lift Arm - Lows

N

I Lift Arm - Raisq

_v_
Bl

Service Hours|

On

Low Fuel Alarn

%¢
2770

Master Light

Switch

=~ =
=D =
= =

Position Lights

Engine Speed

Engine Power

Control

Percentage

[+
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Introduction

Hot Surface

Remove Key | Crush Hazard Pinch Point Crush Hazard
Hazard
Rotating Fan - . Auxiliar -
9 Safety Lock y Lift Arm Float

Keep Away

=

Hydraulics Flo

I
=
o
>
g
o
o
~

. -n-
QD
5

! Engine Critical Error
Hitch Unlock Heater .
Temperature Warning
! . . Front Window| Rear Window
Engine Error Code Lock Unlock
Washer Washer
Front Window| Rear Window . . ) Regeneration
Wiper Wiper Beacon Regeneration Inhibit
-
-
12
L]
Aftertreatment
Error
Printed in U.S.A. 13 /+



Introduction

Legal Notices

Software IP

$Q\ HIWUDFWLRQ GHFRPSLODWLRQ PRGL{FDWLRQ GXS
ware is strictly prohibited. Manitou shall have no liability for and hereby disclaims all direct
and indirect liability for the consequences resulting from the use of any prohibited onboard
software. Contact MANITOU for any request to correct or adapt onboard software for the
purposes of interoperability.

Data Privacy

Manitou connected machines are equipped with boxes that collect technical data concern-
ing the machines (such as geolocation, operating, and component data). This data, which is
organized, processed, and enriched by Manitou’s own algorithms and knowledge, constitutes
a protected database in accordance with Article L.341-1 of the French Intellectual Property
Code.

It is strictly forbidden to access all or part of this database or to use this data (whether or not
intentional) without Manitou’s express authorization. In the event that Manitou authorizes an
individual to access all or part of this database, Manitou, as producer of this database, only
grants the user a personal, non-exclusive, and non-transferrable right to use the database, a
only via access to a computer platform hosted on a server owned or controlled by Manitou.

In any case, the following activities are strictly prohibited:

DQ\ HIWUDFWLRQ UHSURGXFWLRQ UHSUHVHQWDWLRQ
sion, or transfer, whether permanent or temporary, on any support, and by any means and in
any form whatsoever, of all or a qualitatively or quantitatively substantial part of the contents
of the database,

- any extraction, reproduction, representation, reuse by making available to the public,

GLuUuXVLRQ WUDQVIHU RU UHSHDWHG DQG V\VWHPDWLF
insubstantial parts of the contents of the database when these operations clearly exceed the
conditions of normal use of the database by the user of the machine for his or her own needs

- any use of a means of circumventing technical measures for the protection of databases or
the source code of the software embedded in the boxes, in accordance with Article L.331-5 o
the Intellectual Property Code.

In the event that the above measures are absolutely essential to enable the use of the softwe
in accordance with its intended purpose, or to obtain the information necessary for interoper-
DELOLW\ ZLWK RWKHU LQGHSHQGHQWO\ FUHDWHG VRIW
may, at its sole discretion, take necessary measures or provide access to only the informatio
strictly necessary for interoperability.

Any violation of these prohibitions is likely to constitute an infringement for which Manitou
may take legal action.

|+ 14 Printed in U.S.A.



Chapter 2
SAFETY

This manual and decals on the machine warn_

Safety Symbol and Signal Words

of safety hazards and should be read and
observed closely.

Manitou Group, in cooperation with the

The word “CAUTION” indicates a
potentially hazardous situation that,
if not avoided, may result in minor or

Society of Automotive Engineers, has adopte¢hoderate injury.

this:

IMPORTANT: The word “IMPORTANT”
indicates situations that can result in pos-
sible damage to the machine.

NOTE: The word “NOTE” indicates spe-

cial or particularly useful information.

This symbol is used throughout this operator’s
manual and on the decals on the machine. It «

%HIRUH RSHUDWLQJ WKH P

LGHQWL{¢HV SRWHQWLDO VD I Han skidy tbelsaedy infoknhafidh inlthis

not properly avoided, could result in injury.
When you see this symbol in this manual or on
the machine, you are reminded to BE ALERT!
Personal safety is involved!

Signal Words
The word “DANGER” indicates an
imminently hazardous situation, that, if

not avoided, will result in serious injury
or death.

The word “WARNING” indicates a
potentially hazardous situation that,
if not avoided, could result in serious
injury or death.

Printed in U.S.A. 15

manual. Be sure that anyone who eper

ates or works on the machine is familiar

with the safety precautions. This includes
providing translations of the warnings

and instructions for operators who are not
AXHQW LQ UHDGLQJ (QJOLV

It is essential that operators be thor
oughly trained in the safe operation of the
machine and load handling. Such training
should be presented completely to all new
operators and not condensed for those
claiming previous experience.

Operators must not be physically or
PHQWDOO\ LPSDLUHG RU X
of drugs or alcohol. Do not allow minors

RU XQTXDOL¢{HG SHUVRQQF
machine, or to be near the machine unless
they are properly supervised. It is recom
mended that the operator be capable of
obtaining a valid motor vehicle operator’s
license.

Do not use the machine for any applica
tion or purpose other than those described
in this manual, or in manuals supplied
with any attachments used with the
machine.

Use of the machine is subject to certain
hazards that cannot be eliminated by

|+



Safety

mechanical means, but only by exercising.
intelligence, care and common sense.
Examples of such hazards include but
are not limited to: hillside operation,
overloading, load instability, poor main
tenance, operating too fast for conditions
and using the machine for a purpose for 2.
which it was not intended or designed.

Manitou Group always takes operator’s
safety into consideration during the 3.
design process. Guards and shields are
provided, which protect the operator

and bystanders from moving parts and
other hazards. Operators must be alert,
however, because some areas cannot be.
guarded or shielded without preventing or
interfering with proper operation. :

Certain applications may require optional
safety equipment. Users must evaluate tfie
work- site hazards and equip the machine
and the operator as necessary. The-infor
mation in this manual does not replace
any applicable safety rules and laws.
Before operating the machine, learn the
rules and laws for the local area. Make
sure the machine is equipped as required
according to these rules/laws. 9.

Remember that some risks to your

health may not be immediately apparent.
Exhaust gases and noise pollution may

not be visible, but these hazards can cause
permanent injuries. 11.

Some photographs in this manual may
show doors, guards and shields open or
removed for the purposes of illustration
only. Be sure all doors, guards, shields
and panels are secured in the proper-oper
ating positions before starting the engine
to operate the machine.

Bring the machine to a complete stop
on a level surface. If the machine must
be parked on a slope, park across the
slope and chock the tracks to prevent
movement.

Be sure all working equipment and/or
attachments are stopped and the auxiliary
valve is in neutral.

Empty the attachment and lower the lift
arm and attachment to the ground.

Place forward/reverse drive into the
neutral position.

Apply the parking brake.

Move the throttle to the low-idle position
and allow the engine to cool.

6KXW Ru WKH HQJLQH /LVW
that parts have stopped moving before
continuing.

Turn the ignition key to the ON/RUN
position and move the (multi-purpose)
joystick in all directions to verify the
hydraulic system is de-pressurized.

Press the auxiliary hydraulics pressure
relief switch to relieve pressure in the
auxiliary hydraulics circuit.

7XUQ Ru WKH LJQLWLRQ

Unfasten the seat belt, remove the
ignition key and take it with you. Exit the
machine using the hand-holds.

12. Always turn the battery disconnect switch

to the “OFF” position when parking the
machine inside an enclosure.

ONLY when these precautions have been taken

can you be sure it is safe to proceed. Failure to
follow this procedure could result in death or
serious injury.

Mandatory Safety Shutdown
Procedure

BEFORE cleaning, adjusting, lubricating,
fueling, or servicing the machine, or leaving it
unattended: .

Before Starting

Walk around the machine and inspect
it before using it. Refer to “Pre-Start
Printed in U.S.A.

[+ 16



Safety

Checks” on page 7800k for damage,
loose or missing parts, leaks, etc. Repair
as required before using the machine.

e Do not remove or modify the Roll-Over
Protective Structure/Falling Object
Protective Structure (ROPS/FOPS)
unless instructed to do so in Manitou
Group-approved installation instructions.

Group for information on approval of
attachments, and their compatibility with
optional kits.

Remove all trash and debris from the
machine every day, especially in the
engine compartment, to minimize the risk
RI ¢UH

Always face the machine and use the

ORGLcFDWLRQV VXFK DV ZH{ Gy andsepSiiénritering and

or cutting, can weaken the structure and
reduce the protection it provides. A dam

aged ROPS/FOPS cannot be repaired — it

must be replaced.

.« 8QDXWKRUL]JHG PRGL(LFDW

machine can cause injury or death. Never

ng. Engine pre-heatin
PDNH XQDXWKRULJHG PRGLGEPMALRAY W

any part of the machine. Any machine

PRGL,FDWLRQ PDGH ZLWKR

from Manitou Group could create a safety
hazard, for which the machine owner
would be responsible.

e For safety reasons, use only genuine ser
vice parts. For example, using incorrect *
fasteners could lead to a condition in
which the safety of critical assemblies is o
dangerously compromised.

e Manitou Group equipment is designed
and intended to be used only with
Manitou attachments or Manitou-
approved attachments. To avoid possible
personal injury, equipment damage and .
performance problems, use only attach
ments that are approved for use on and
within the rated operating capacity of the
machine (see “Payloads/Capacities” on
page 41). Contact your dealer or Manitod
Group for information about attachment

H[LWLQJ WKH PDFKLQH 'R
machine. See “Cab Entry and Exit” on

page 75.

Never use ether starting aids. Engine

Lﬂ?e%gatm/gas Mgéﬁl 'Tbr cold weather start

can cause ether
DUWLQJ AXLG
I%W or dama

e.
DXWIgRUL]DWLRQ
Walk around the machine and inspect it

before using it. Look for damage, loose
or missing parts, leaks, etc. Repair as
required before using the machine.

Warn all nearby personnel before starting
the machine.

Contact the proper local authorities for

utility line locations BEFORE starting to
dig. In North America, contact the North
American One-Call Referral System at

8-1-1 in the U.S., or 1-888-258-0808 in

the U.S. and Canada.

Below-ground hazards also include water
mains, tunnels and buried foundations.
Know what is underneath the work site
before starting to dig.

Before working near power lines (either
above-ground or buried cable type),

DSSURYDO DQG FRPSDW L E LAAYH (OPRhRe RPWey pijlity and

machine models. Manitou Group cannot
be responsible if the machine is used with
non-approved attachments.

e Optional kits are available through your
dealer. Because Manitou cannot antici e
pate, identify and test all of the attach
ments owners may want to install on
their machines, please contact Manitou

Printed in U.S.A. 17

establish a safety plan with them.

If temperatures are changing, be cautious
of dark and wet patches when working or
traveling over frozen ground.

Stay away from ditches, overhangs and
other weak support surfaces. Be sure the
surrounding ground has adequate strength

/+



Safety

to support the weight of the machine andDuring Operation

the load.

The operator’s area, steps and hand holds
must be kept free of oil, dirt, ice and
unsecured objects.

If a lighting system is installed, check its «
operation before working in darkness.

Always keep windows, lights and mirrors
clean. Poor visibility can cause accidents.

NEVER start the engine if there is any
indication that maintenance or service
work is in progress, or if a warning tag is
attached to the controls. .

Replace damaged safety decals and a lost
or damaged operator’s manual. Always
store this operator’s manual in the storage
compartment provided for it inside the

cab.

Work crew members should observe and
monitor terrain and soil conditions at the

ALWAYS fasten the seat belt securely
and properly. Never operate the machine
without the seat belt fastened around the
operator.

Only start the engine and only operate
the controls while seated in the operator’s
seat.

Wear safety goggles, ear and head protec
tion, and any other protective clothing or
equipment as needed while operating the
machine.

Always keep hands and feet inside the
operator’'s compartment while operating
the machine.

Check indicators and displays for normal
conditions after starting the engine. Check
the operation of the controls. Listen for
unusual sounds and remain alert for other
potentially hazardous conditions.

ZRUN VLWH DORQJ ZLWk WEihevdnging didMdktdildothhly reason

lated hazards and any above- or below-
ground obstacles and hazards.

Read the operator's manual provided with
each attachment before using it.

Adjust the seat to allow full actuation of *
all controls. Never adjust the seat during
machine operation.

ALWAYS wear appropriate personal pro
tective equipment for the job and working
conditions. Hard hats, goggles, protective

during operation, always turn the ignition
key all the way counter-clockwise to the
“OFF” position before re-starting the
engine.

Operator visibility is limited in certain
areas; ROPS/FOPS posts, attachments,
the lift arm, items in the cab, etc., can
obstruct the operator’s view and could
mask hazards or people in the area around
the machine. It is very important the
operator is aware of these masked-visi

VKRHV JORYHV UHAHFWR Uniify, \apedds BetoYeW¥pératinltMerhachine,

rators, and ear protection are examples of
types of equipment that may be required.

especially on busy work sites.

"2 127 ZHDU ORRVH ¢WW L Q JTHesRog/Rkq hgzpards posed by masked

long hair, jewelry or loose personal items
while operating or servicing the machine.

/+ 18

visibility areas:

e Use caution when raising or lower
ing attachments; masked visibility
areas can change dramatically when
attachments and/or the lift arm is
moved.

e Look around the machine before
operating. Objects near the machine

Printed in U.S.A.



Safety

DQG FORVH WR WKH JU R StqpGheredgneiand @dce the controls

cult to see from the cab.

e Always look in the direction of
travel, including reverse. A back-up
alarm is not a substitute for looking
behind you when operating the .
machine in reverse.

e Keep bystanders out of and away
from the work area.

e Keep the lift arm as low as possi
ble while traveling. See “Lift Arm
Travel Position” on page 90.

Control the machine cautiously until
fully familiar with all the controls and
handling.

Carry the load low. Move the controls
smoothly and gradually, and operate at
speeds appropriate for the conditions.

New operators must learn to operate

the machine in an open area away from «
bystanders. Practice with the controls
until the machine can be operated safely
DQG HVFLHQWO\

Do not overload the machine. See
“Payloads/Capacities” on page 41 for
ORDG OLPLWYV
operating capacity is reduced when the .
machine is turned.

Do not raise or drop a loaded bucket or
attachment suddenly. Abrupt movements
under load can cause serious instability.

DO NOT ram the lift cylinder to the end
of the stroke. The resulting jolt could spill
the load.

Do not use the machine to lift or transport
people. Never carry riders. Do not allow
others to ride on the machine or attach
ments, because they could fall or cause an
accident. .

Never leave the operator’s seat without

in the lock-out position before mounting
attachments. Check that attachments are
securely fastened to the lift arm before
working.

%H DZDUH WKDW DWWDFKP
dling and balance of the machine. Adjust
the operation of the machine as necessary
when using attachments.

Before coupling or uncoupling the
hydraulic lines for the attachment, stop
the engine and press the auxiliary hydrau
lics pressure relief switch to relieve pres
sure in the auxiliary hydraulics circuit.

Make sure the bucket is lowered to the
JURXQG EHIRUH DFWLYDWL
1HYHU DFWLYDWH WKH ARD
the bucket or attachment raised, because
this will cause the lift arm and bucket or
attachment to drop suddenly.

Be aware of overhead obstacles. Any
object near the lift arm could represent a
potential hazard, or cause the operator to
react suddenly and cause an accident. Use
a spotter or signal person when working
near bridges, phone lines, work site scaf

%H DZDUH W3AS.\® otherppsiyctions.

Do not place limbs near moving parts.
Severing of body parts can result.

Exhaust fumes can kill. Do not operate

the machine in an enclosed area without
adequate ventilation. Internal combustion
engines deplete the oxygen supply within
enclosed spaces and may create a serious
hazard unless the oxygen is replaced.

Operators should be aware of any open
windows, doors or duct work into which
exhaust gases may be carried, exposing
others to danger.

Never allow anyone under a raised lift
arm. Lowering the lift arm or a falling

ORZHULQJ WKH OLIW DUP D'ppgyean-rspliygatiags ggrious-per

on the ground or engaging the lift arm
support device(s), and then stopping the.
engine and removing the ignition key.

Printed in U.S.A. 19

sonal injury.

Avoid slowing suddenly while carrying a
load. Sudden slowing can cause the load

/+



Safety

WR IDOO Ru WKH DWW D FK P kh@Qd weathef &v3id/dadienkttvel

machine to tip over.

Slow down the work cycle and use slower
travel speeds in congested or populated
areas. Use commonly understood signals
so other members of the work crew can
warn the operator to slow or halt work in
a potentially hazardous situation.

Use a signal person if you cannot see the

movements and stay away from even
slight slopes. The machine can slide
sideways on icy slopes.

Snow accumulation can hide potential
hazards. Use care while operating and
while using the machine to clear snow.

If the machine becomes damaged or-mal
functions, stop the machine immediately

HQWLUH ZRUN DUHD FOHD Udhdl lotkanK tag . Répab e damage

areas and whenever the operator’s view is
not clear.

Stay alert for people moving through the
work area. When loading a truck, the
operator should always know where the
driver is.

Exposed hydraulic hoses could react
with explosive force if struck by falling

or overhead items. NEVER allow hoses
to be hit, bent or interfered with during
operation. Extra guards may be required.
Replace any damaged hoses.

Do not move the lift arm or attachment
during transport. Use the hydraulics

lockout button to deactivate the lift an
tilt hydraulics during transport. .

Do not use the machine in an environ

or malfunction before using the machine
again.

1IHYHU MXPS Ru WKH PDFKL
leave the machine using the steps and
KDQG KROGV 1HYHU JHW R
machine.

If unable to exit out the front of the cab,
remove the rear window by pulling the
emergency rear window release triangle
until the window seal is pulled out of the
window frame, then push the window out
of the frame.

Applications with Load-Handling
d Devices

6SHFL,F SURFHGXUHV DUH
using load-handling devices (e.g., slings,

PHOQW ZKHUH WKH KRW PXwﬁ%&?ﬁ?Sﬁ%%%%@%é‘ﬂ%'s:g&
D 4UH KDIDUG VXFK DV KD\pleisneedelklwhen iftinngfgg)lowering

facilities.

To avoid being thrown forward and
injured, do not drive into materials at higﬁ
speeds.

pipes, culverts or containers:

The machine may only be used with
load-handling devices if the necessary
safety devices are in place and functional.

'R QRW WXUQ Ru WKH LIQLWLRQ VZLWFK Z

WUDYHOLQJ 7XUQLQJ RU W

cause sudden braking, which may cause
loss of control, injury and/or tipping of ¢
the machine.

Be sure no one enters the work area of the
machine. Anyone near the machine is at
risk of being injured.

Unless necessary for servicing the
machine, the engine hood must not be
opened while the engine is running.

[+ 20

KLOH )
KA BUSPE sgigd Blgevent
rom falling or slipping.

Persons guiding the load must stay in
visual contact with the operator.

The operator must guide the load to the
ground as soon as possible while staying
out from under the loader, load and out
of harm’s way. Avoid any rotating or
swinging movements. Tag lines may be
required.

Printed in U.S.A.



Safety

The machine may be moved with a raiseBlectrical Energy

load only if the path of the machine is
level.

Persons attaching or securing loads may
only approach the machine from the side,
after the operator has given permission.
The operator may only give permission
after the machine and the attachment are
stationary.

Do NOT use any lifting attachments .
(slings, chains) that are damaged or of
inadequate rated capacity.

Parking the Machine

When shutting down the machine for the
day, plan ahead so the machine will be

Stay away from high-voltage lines.
Electrocution can result from contact or
proximity to high-voltage electric lines.
The machine does not have to make phys
ical contact with power lines for current

to be transmitted. Use a spotter and hand
signals to keep away from power lines not
clearly visible to the operator.

If the machine comes into contact with a
live wire:

. Do not leave the machine.

e If possible, drive the machine out of
the danger area.

e Warn others not to approach or touch

RQ D ¢UP OHYHO VXUIDFH D Zhe mddRiRe WUDVF
DQG DZD\ IURP KLIK ZDOOV, FRA GALNe RRRrgized.

any area of potential water accumulation
RU UXQRu
arm to the ground. There should be no
possibility of unintended or accidental
machine movement.

If the machine must be parked on a slope,
park across the slope and chock the tracks
to prevent movement.

To avoid collisions when parking on
streets, use barriers, caution signs, lights,
etc., so that the machine can be easily °
seen at night.

After the machine has been parked prop
erly, shut down the machine according
to the “Mandatory Safety Shutdown
Procedure” on page 18.

Printed in U.S.A. 21

/RZHU WKH DW WD F RPn9ideareshe machingwntil the

wire has been safely de-energized.

Depending upon the voltage in the power
line and atmospheric conditions, strong
electric shocks can occur if the machine
is closer than 3 m (10 ft.) from the power
line. Higher voltages and rainy weather
can further increase the safe operating
distance.

Work on the machine’s electrical system
must be performed only by trained
technicians.

Inspect and check the machine’s electrical
equipment at regular intervals. Problems
found, such as loose connections or
scorched cables, must be repaired before
using the machine.

Only use proper, original equipment
IXVHV FLUFXLW EUHDNHUYV
FXUUHQW UDWLQJ 7XUQ RuU
immediately if there is any indication of a
problem with the electrical system.

/+



Safety

Maintenance and Service Safety
Practices

e Only trained and authorized personnel,
with a full awareness of safe procedures,
should be allowed to operate or perform
maintenance or service on the machine.*

*  Use warning tag/control lockout prace
dures during servic@lert others that ser
vice or maintenance is being performed °
by tagging the operator’s controls — and
other machine areas if required — with a
warning notice.

e Always lower lift arm or elevated items, °
or securely support/secure them, before
performing any maintenance or service
the machine.

e Use solid support blocking. Never rely on
jacks or other inadequate supports when
maintenance work is being done. Never
work under any equipment supportady
by jacks.

« Do not use the lift or tilt hydraulics to lift
or support the machine for maintenaoce ,
service.

*  Never allow anyone under the raised lift
arm. Disconnecting or loosening any
K\GUDXOLF OLQH KRVH
parts failure, and venting hydraulic pres
sure all can cause the lift arm to drop.

e Never attempt to bypass the ignition key
switch to start the engine. Use only the
proper jump-starting procedure according
to “Jump-Starting” on page .

e Never use hands to search for hydraulic
oil leaks. Instead, use a piece of paper or

In addition, it is recommended that a
softer (chip-resistant) material be used
to cushion the blow, otherwise, serious
injury to the eyes or other parts of the
body could result.

Use care when seating retainer pins —
UHWDLQHU SLQV FDQ A\ RX
struck and could cause injury.

Do not smoke or have any spark- or

ADPH SURGXFLQJ HTXLSPH(
LQ WKH DUHD ZKLOH ¢(0OOLC
working on the fuel or hydraulic systems.

Do not attempt to loosen or disconnect

DQ\ K\GUDXOLF OLQHV KR\
RU FDSV ZLWKRXW ¢-UVW Ul
lic circuit pressure. Relieve hydraulic
pressure by performing the “Mandatory
Safety Shutdown Procedure” on page 18
and slowly loosening the hydraulic fes
HUYRLU (¢OOHU FDS %H FD
any hydraulic components that have been

in recent operation. Failure to heed this
warning could result in severe burns.

Do not attempt to remove the radiator
cap after the engine has reached operat
ing temperature or if it is overheated. At
operating temperatures, engine coolant is

| L \ah¥em@ly hat dndriR (oS ReQHIQ. Wiway's

wait for the engine to cool before attempt
ing to relieve pressure and remove the
radiator cap. Failure to heed this warning
could result in severe burns.

Refer to the parts manual for information
about assembly of components. Always
use the correct parts and the proper
torques — incorrect fastener connections

FDUGERDUG (VFDSLQJ 10X ‘& SCePaaHsy $epkep gsremplies:

can be invisible and can penetrate the <

Do not run the engine if repairs are being

VNLQ FDXVLQJ VHULRXV L Qbifsroned albrid.gheteskduld always

injected into your skin, see a doctor

LPPHGLDWHO\
gically removed by a doctor or gangrene
may result.

e Always wear safety glasses with side

shields when striking metal against metal.

[+ 22

be at least 2 people present if the engine

,QMHFWHG I0usthe rinhxiig feiicy. Bath persons

must maintain visual contact with each
other. Keep a safe distance away from all
rotating and moving parts.
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Safety

e Always use proper tools while working SRWHQWLDOO\ ¢ UH UHODW
on the machine. Incorrect tools could soon as they begin to show signs of
break or slip, causing injury, or they deterioration:
may _not adequately perform intended . )XHO VA\VWHP AH[LEOH K
functions. RYHUARZ GUDLQ KRVH D
e Unless necessary for servicing the ,OO0OHU FDS

machine, do not open the engine cover

. L X ¢ Hydraulic system hoses, especiall
while the engine is running. 4 4 P y

the pump outlet lines. Replace

* Do not use the machine when main hydraulic hoses every 6 years from
tenance is scheduled to be performed. the date of manufacture, even if they
Postponing maintenance can result in a do not appear damaged. The date of
serious reduction of the service life of the manufacture (month or quarter and
machine, more serious and costly equip year) is indicated on the hydraulic
ment failures, and contribute to unsafe hoses.

operating conditions. «  Keep mounting brackets and hose and

e Only tow the machine as described in this  cable routing straps tight. Hose routing

manual. See “Towing” on page 121. should have gradual bends.

* Do not work on hot engines, cooling e After cleaning the machine, examine all
systems or hydraulic systems. Wait for fuel, lubricant and hydraulic oil lines for
the engine to cool. When engine lubrica leaks, chafe marks and damage. Tighten

WLRQ RLO JHDUER][ OXE U L Rily@use RainEcoHsHi rapalr & V
UHTXLUH FKDQJLQJ- ZDLW IrgflacA partSaswietBssary.

peratures to decrease to a moderate Iev"i’ll/IPORTANT' When washing the

before removing drain plugs. PDFKLQH XVLQJ ZDWHU GR QF
NOTE: Temperatures below 49°C ZDWHU RQWR DQ\ HOHFWULFD
(120°F) will reduce the chances of WULFDO FRPSRQHQW RU HOH!

scalding exposed skin while allowing ~ Water may cause malfunction or damage.
WKH AXLG WR GUDLQ T X PBweONaghigorBiRe? high-pressure jets
SOHWHO\ 'R QRW OHW Whiai céduXd physigaDdarnagd R O
because drain time will be substan-

tially increased. e Hydraulic lines and hoses must be routed

DQG ¢WWHG SURSHUOY 0DV
« 'LVSRVH RI DOO RLOV DQG foxd devntSrehargetiu O \

8VHG RLOV AXLGV DUH HQY{HR Qaﬁdﬂr% Y)\{I,Dg%aEeRan other

tammangs ar::j m_ay ?”'Yl_t?e dlilposec(ijof_at chemical substances, follow the prod
approved collection facilities. Never drain - rejateq safety requirements Material

Do\ RLOV AXLGV RoWR Wk Hs RGeSV (o

in mun|C|paI V\{aste collection containers, prevent burning or scalding.

or in metropolitan sewer systems or land

00V &KHFN VWDWH DQG ORFDO UHJXODWLRQV IRU
other requirements.

e All safety equipment must be maintained
so it is always in good condition.

e Safety-critical parts must be periedi
cally replaced. Replace the following
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Safety

Battery Hazards Anyone swallowing battery acid must

have immediate medical aid. Call the
Poison Control Center at 1-800-222-1222
in the United States.

Use the battery disconnect switch, or
disconnect the negative battery cable
from the negative battery terminal, before
performing electrical service or ele(:tricaIFire Hazards

welding on the machine.
, e The machine must be cleaned on a fregu

R QRW XVH D EDWWHU\ ZKHh Wk, deb Gy R YL 6 wkH
'S.bEIOW the mlnlmum Ieyel. Doing so mable debris, such as leaves, straw, etc.
will hasten the deterioration of the battery Accumulated debris, particularly in the

and shortens_ battery life, gnd can also HQJLQH FRPSDUWPHQW FU
cause rupturing or explosion.

The macgrije h?ﬁ, several con&ronents

7XUQ Ru DOO HOHFWULFDO 44 N tempdrBiteS under
connecting leads to the battery, including normal operation conditions, primarily

electrical switches on the battery charger the engine and exhaust systems. Also,

or jump-starting equipment. the electrical system, if not properly

When disconnecting at the battery termi maintained or if damaged, can arc or

nals, remove the cable connected to the produce sparks. These conditions make
QHJIJDWLYH WHUPLQDO ¢ UV W extiéidely imgoktaht Bo@@id Qirtum

a battery, connect the positive terminal stances where explosive dust or gases can
FDEOH ¢UVW be ignited by arcs, sparks or heat.

&RQQHFW WKH SRVLWLYH ItisrecEmnenddd tht aZRHKQ (5 Ib.) or
LQVWDOOLQJ MXPSHU FDEOGDUJKH FXIWEDEQMRVH 3

connection, at the metal frame of the guisher be mounted in the cab. Check the
machine being charged or jump-started, ¢UH HIWLQJXLVKHU SHULRC
should be as far away from the battery that work crew members are trained in

as possible. Disconnect the negative (-) its use.

FDEOH ¢UVW ZKHQ UHPRYLQdq M Bii> dhtitrde2 Biiprauiic oil
6SDUNV DQG RSHQ ADPHV Fdide macina\vhly i Si@lRventilated

sive battery gas from incidental contact or  area. The machine must be parked with
VWDWLF GLVFKDUJH 7XUQ R& QW OR\ WIFLKIKW D (D3R G V.
the engine when working on batteries. 7KH HQJLQH PXVW EH WXUC
Keep battery terminals tight. Contact refueling or performing service checks.
between a loose cable clamp_and atermj . p QRW VPRNH ZKLOH ,0OOL
nal post can create an explosive spark. while working on the fuel or hydraulic

When jump-starting from another systems, or while working around the
machine, do not allow the machines to battery.

touch. Wear safety gla_lsses or goggles $0ZD\V LPPHGLDWHO\ UHSC
when battery connections are made. cap after refueling. Keep fuel and other
Never jump-start the machine if it has a AXLG UHVHUYRLU FDSV WL.
frozen battery. The battery could explode.  engine until caps have been secured.

Thaw a frozen battery before charging it $YRLG VSLOOLQJ FRPEXVWI
or attaching jumper cables. oil or fuel, on a hot engine.

.I;Igsh eyes ‘,’(‘;it,h wa}terhfo(; ,10'#5 ;ninutes . Static electricity can produce danger
if battery acid is splashed in the face. RXV VSDUNV DW WKH IXHO
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Safety

Additional Safety Equipment

not wear polyester, or polyester-blend  Crystalline Silica Exposure

clothing while fueling. Before fueling, Exposure to crystalline silica (found in sand
touch the metal surface of the machine Y ’

DZD\ IURP WKH IXHO ¢oos.°x'}\/aﬂd{§’fl\§)\f.‘ﬁssbﬁe\ﬁ‘/§??ﬁ°89dw'm
] . L silicosis, a dehilitating and oftenfatal lung
built-up static electricity. Do not re-enter di with al i e rules and
WKH PDFKLQH EXW VWD\ %‘ﬁﬁ?&?&@ﬁ 153! gprl Lféf
regulations for

. . . e he work placé&. Wear approved
point during refueling to minimize the respiratory protection or use water spray or
build-up of static electricity. Do not use P yp pray

cell phones while fueling. Make sure the ?htzedrurzteans If there is no other way to control

static line is connected from the machine
to the fuel truck before fueling begins. A Silica rule “29 CFR 1929.1153” by the U.S.
Occupational Safety and Health (OSHA) indi
greater static ignition hazard than earlier FDWHV D VL J QLcFDQ W U.L. VN R
diesel formulations. Avoid death or seri workers exposed to inhaled crystalline silica
RXV LQMXU\ IURP ¢UH R L?Vﬂfsvﬁrﬁ'QﬂL“P?tl%"e'F.'?@F@r\}%(%e\}if'e.for
with your fuel of fuel system supplier to more information regarding &xposure limits

- ) . and hazard prevention.
ensure the entire fuel delivery system is
in compliance with fueling standards for
proper grounding and bonding practices.

Ultra-Low Sulfur Diesel (ULSD) poses a

Oil from leaks can ignite on hot compo
nents. Repair any damaged or leaking
components before using the machine.

Certain operations require use of addi
tional safety equipment. Install additional
safety equipment if conditions require.
For example, when using a hydraulic
breaker, a polycarbonate front window
may be required.

Never attempt to alter or modify the pro
tective structure by drilling holes, welding
or re-locating fasteners. Any serious
impact or damage to the system requires
a complete integrity re-evaluation, and
the replacement of the system may be
necessary.

Laminated glass or polycarbonate pretec
tion for the front, side or rear windows
may also be required, depending upon
particular work conditions.

Contact your dealer for available safety
guards if there is any risk of objects strik
ing the operator’s cab.

Printed in U.S.A. 25 [+



Safety

EC DECLARATION OF CONFORMITY

1. Manufacturer: Manitou Equipment America, LLC
2. Address: One Gehl Way

West Bend, WI 53095 U.S.A
3. Technical Construction File Location: Manitou Interface and Logistics Europe
4. Authorized Representative: Manitou Interface and Logistics Europe
5. Address: Rue DesAndains 2

Perwez, 1360

Belgium

6. We hereby declare that the machine listed below conforms to EC Directives:
2014/30/EU (EMC), 2006/42/EC (Machinery) and 2000/14/EC (Noise Emission), as
amended by 2005/88/EC.

7. In accordance with EN/ISO Standards: EN474-1 and EN474-3

8.  Designation: EARTH-MOVING MACHINERY/LOADERS/COMPACT
9. Model: 57

10. Serial Number:

11. Net Installed Power - KwW

12. Sound Power Levels — (measured): - dB(A)

(guaranteed): - dB(A)
13.  Directive / Conformity Assessment Procedure / Notified Body:

2000/14/EC Annex VIII, f Xl TUV Industrie Service GmbH - TUV SUD Group
Quality Assurance Westendst. 199, D -80686 Miinchen GERMANY

14. Name:

15. Position/Title:
16. (Signature)
17. Place:

18. Date:

The EC Declaration of Coafmity document was provided with the machine if it is manufactaredmply with
specific requirements of European Union. Please refer the individual Demfes&Conformity issuedith the
machine for exact details.

[+ 26 Printed in U.S.A.



Chapter
DECALS

General Information decal. Remove the smaller portion of
the decal backing paper and apply the
exposed adhesive to the clean surface,
maintaining proper position and align
ment. Peel the rest of the backing paper
and apply hand pressure to smooth out
the decal surface. Refer to the following
pages for proper decal locations.

e The machine has decals that provide
safety information and precautions. These
decals must be kept legible. If missing or
illegible, they must be replaced promptly.
Replacements can be obtained from your
dealer.

*  Refer to the Parts Manual for decal part |

numbers and ordering information. If replacing a part that has a decal on it,

ensure that the replacement part has the
same decal.

New Decal Application

e Surfaces must be free of dirt, dust, grease
and foreign material before applying the

Decal Locations

0d
1| [°/00000000\°] |:

[uja]u]ulu]n]u(u]

a0000008

Fig. 3 - Safety and Information Decal Locations Around the Machine
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Decals

g —
al]

Fig. 4 - Safety and Information Decals Inside the Cab

Common Decals B
A

(Located on the bottom of the side panels
behind the tracks (both sides), and at the front
of each pontoon on the outside face (both

/IRFDWHG QH[W WR WKH IXHO ¢OOHSId&S)H FN

USE PROPER DIESEL FUEL ONLY! Tie-down point. Only use tie-down points indi
cated on machine when transporting machine.

[+ 28 Printed in U.S.A.



Decals

C F
1] FLTER pvs | B FLTER PINS
| M P O R T A N T ([ B e e 500 ® Engne ol 195668
O A/Socondary 186817 _[50/1000] Bl Hycraukc 03074830
500 | Fuel refite) 50352550 | 500 | B Fuol sosszest

DIESEL FUEL REQUIREMENTS

Use oaly Ultra-Low Sulfur Diesel (ULSD) fuel.

Use of diesel fuel with more than 15 PPM of
sulfur will damage the engine.

50352518

/IRFDWHG QHDU WKH IX

IMPORTANT: DIESEL FUEL
REQUIREMENTS:

» Use only Ultra-Low Sulfur Diesel (ULSD)
fuel.

Q ¢, 00HU QHEN

(Located on the inside of the left lift arm
pillar.)

Service Decal

» Use of diesel fuel with more than 15 PPM of

sulfur will damage the engine.

D

/IRFEDWHG QHDU WKH K\GU
cOO0OHU QHFEN

USE PROPER HYDRAULIC FLUID ONLY!
E

(Located inside the engine compartment)

IMPORTANT:
'R QRW XVH HWKHU RU RW
start this engine — warranty may be voided.

Printed in U.S.A. 29

ANSI-Style Decals

G

I DANGER I&i! nnnnnnnnnnnnnnn failure can cause it am to drog p.

DXOLF AXLG UHVHUYRLU

(Located on lift arm support device, machine
left side)

WARNING: Crush Hazard

« Be sure lock mechanism is securely engaged
before working under ROPS/FOPS. Read
instructions for use in Operator’s Manual.

KHU VW D U[W# AXLGV WH

(Located on ROPS/FOPS left panel)

WARNING: AVOID INJURY OR DEATH
« Maintain 3-point contact during entry and
exit

/+



Decals

« Inspect work area; avoid all hazards

DANGER: AVOID INJURY OR DEATH

* Look in the direction of travel; Keep childrene Keep out from under work tool, unless lift

an bystanders away.

« Start and operate machine only from the
operator’s seat.

» Never carry riders; Do not lift personnel in
bucket.

 Operate only in well-ventilated area.

» Keep away from electric power lines, avoid
contact.

Do not wear loose clothing while operating
or servicing machine.

» Wear any needed Personal Protective
Equipment.

DA

=

, DANGIER

& | ¥

AVOID INJURY OR DEATH
[ Keep hands, feet and body inside cab when operating.
[ Keep out from under fft arm unless lift arm
is supported.
3 Aways folow "Mandatory Safety Shutdown Procedure

A VARNING
A
AVOID OVERTURN
[ Carry load low. Wear seathelt
[ Do not exceed Rated Operating Load.

3 Avoid steep siopes and figh speed turns
3 Travel p and down Sioes with heavy end uphf

(Located near left operator’s foot)
DANGER: AVOID INJURY OR DEATH

arm is supported.
* No riders! Never use work tool as work
platform.

K

A WARNING

AVOID INJURY OR DEATH
I Keep satety devices working. O Keep guards, screens and windows in place.
O Jump start per Operator's Manual procedurs. (] Do not smoke whils fueling or servicing machine.
[ Clean debris from engine compartment daly 10 avoid ire. Keep fre extinguisher ngarby.

1 Do not use hands to find hydrauic leaks. Escaping o under pressure can be invisile and penstrate skin.
(1 Allow radiator 10 cool before removing cap. Loosen cap slowly to avoid burrs. sy

(Located on the right rear riser)

WARNING: AVOID INJURY OR DEATH

« Keep safety devices working.

« Jump start per Operator’s Manual procedure.

« Clean debris from engine compartment daily
WR DYRLG (¢UH .HHS UH H[WI
'R QRW XVH KDQGV WR ¢QG }
Escaping oil under pressure can be invisible

and penetrate skin.

« Allow radiator to cool before removing cap.
Loosen cap slowly to avoid burns.

» Keep guards, screens and windows in place.

» Do not smoke while fueling or servicing
machine.

» Keep hands, feet and body inside cab when

operating.

» Keep out from under lift arm unless lift arm
is supported.

« Always follow “Mandatory Safety Shutdown
Procedure”

WARNING: AVOID OVERTURN

« Carry load low; Wear seat belt.

» Do not exceed Rated Operating Load.

« Avoid steep slopes and high speed turns.

* Travel up and down slopes with heavy end
uphill.

A DANGER

AVOID INJURY OR DEATH

L ¢ O3 Keep out from under work tool, unless lft arm s supported.
O3 No riders! Never use work tools as work platiorm.

137655
—

7

(Located on front of the machine)

/+

30

L

A WARNING

(Located on ROPS/FOPS left panel)

WARNING: AVOID INJURY OR DEATH
Always follow “Mandatory Safety Shutdown
Procedure.”

1) Lower equipment to ground.

2) Reduce throttle, stop engine.

3) Apply brake; remove key.

4) Check safety interlocks.
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M (0]

A WARNING (( 1)

¢ Be sure lock
mechanism is securely
engaged before
working under
ROPS/FOPS.
Read instructions
LI ferse 50308307

Operator's Manual.
1osz14] Q J

(Located under the ROPS/FOPS seat pan) (Located on the rear window)

WARNING: Crush Hazard Designates emergency egress location.
* Be sure lock mechanism is securely engaged

before working under ROPS/FOPS.

* Read instructions for use in Operator’s

e A WARNING

P

80/_ ROTATING FAN
A WARNING N RX | feep rende ou
=~ or stop engine.
-y,
AVOID INJURY OR DEATH N\ \/ 50352529
O Read Operator’s Manual and al safety signs
before using machine

e et ot S 1 8 et (Located on the fan shroud, inside the engine

o gg:rcakt ‘;r:ascmen ubﬁlore operating; Service per com partm e nt)

o Contact dealer (or manufacturer) for

X information and service parts 242582 WARNING: ROTATING FAN

» Keep hands out or stop engine.
(Located behind the operator’s seat) P peng

WARNING: AVOID INJURY OR DEATH Q
» Read Operator’s Manual and all safety sign
before using machine. .
» The owner is responsible to ensure all users WAR N I N G
are instructed on safe use and maintenance. O AVOID INJURY OR DEATH
» Check machine before operating; Service pg Before operating with attachment,
Operator’s Manual check engagement of loader

’ . attachment bracket locking pin
« Contact dealer (or manufacturer) for informa 10 the attachment.
tion and service parts.

=

(Located on the front of the machine)

WARNING: AVOID INJURY OR DEATH

« Before operating with attachment, check
engagement of loader attachment bracket
locking pin to the attachment.
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(— 8 —"
N

50354121
S—

(Located on the front of the machine)

WARNING: AVOID INJURY OR DEATH

« Before operating with attachment, check
engagement of loader attachment bracket
locking pin to the attachment.

S

(Located on ROPS/FOPS left panel)

WARNING:

« This product can expose you to lead which
is known to the State of California to cause
cancer and birth defects or other reproductive
harm.

A WARNING
HOT SURFACE a
Do not touch hot engine or

hydraulic system parts. W

50352528
E—

(Located on the fuel tank, inside the engin

compartment)
WARNING: HOT SURFACE

(Located on ROPS/FOPS left panel)
WARNING:

« Do not touch hot engine or hydraulic systenmr Breathing diesel engine exhaust exposes you

parts.

[+

to chemicals known to the State of California
to cause cancer and birth defects or other
reproductive harm.

 Always start and operate the engine in a
well-ventilated area.

¢ If in an enclosed area, vent the exhaust to the
outside.

a Do not modify or tamper with the exhaust
system.

« Do not idle the engine except as necessary.
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(Located on the rear face of the lower left
riser)

(Located on ROPS/FOPS left panel)
WARNING: AVOID INJURY OR DEATH

WARNING: » Maintain 3-point contact during entry and

After weight kit is installed, the rear of loader

exit

must be blocked when the ROPS is rolled  * Inspect work area; avoid all hazards

back, the lift arms are raised, or the rear grill is
opened to prevent tipping.

Look in the direction of travel; Keep children
an bystanders away.

« Start and operate machine only from the
operator’s seat.

|SO-Sty|e Decals * Never carry riders; Do not lift personnel in
bucket.

G

50352631

« Operate only in well-ventilated area.
» Keep away from electric power lines, avoid
contact.

» Do not wear loose clothing while operating
\C or servicing machine.
[ || * Wear any needed Personal Protective

Equipment.

(Located on lift arm support device, machine
left side)

WARNING: Crush Hazard

* Be sure lock mechanism is securely engage
before working under ROPS/FOPS. Read
instructions for use in Operator’s Manual.

o

(Located near left operator’s foot)

DANGER: AVOID INJURY OR DEATH

« Keep hands, feet and body inside cab when
operating.

« Keep out from under lift arm unless lift arm
is supported.

« Always follow “Mandatory Safety Shutdown
Procedure”

WARNING: AVOID OVERTURN
« Carry load low; Wear seat belt.

Printed in U.S.A. 33
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Decals

» Do not exceed Rated Operating Load.

* Avoid steep slopes and high speed turns.

« Travel up and down slopes with heavy end
uphill.

E>| -

]

@

T~
=

=
(Located on ROPS/FOPS left panel)

WARNING: AVOID INJURY OR DEATH
(Located on front of the machine) Always follow “Mandatory Safety Shutdown

Procedure.”
-D IﬁgleGiRi ﬁ\c/)gDr:ggrUV\?;kotSo?Eﬁggs lift 1) Lower equipment to ground.
°p ou u u 2) Reduce throttle, stop engine.
arm is supported.

* No riders! Never use work tool as work 3) Apply brake; r.e move key.
4) Check safety interlocks.
platform.

ﬂ@b(b

K M

VAN ZNPAN 2NN A

= SW|®. |l =0

(Located on the right rear riser) @ IL.__._II

WARNING: AVOID INJURY OR DEATH
» Keep safety devices working.
« Jump start per Operator’s Manual procedure. (Located under the ROPS/FOPS seat pan)
* Clean debris from engine compartment dailfWwWARNING: Crush Hazard

WR DYRLG (UH .HHS ¢ UH H{Bels@d KdkvethahisnHsBeLarely engaged
'R QRW XVH KDQGV WR ¢ Qlizfdfd GdkinX @idFr ROPIHOYS.

Escaping oil under pressure can be invisible ¢ Read instructions for use in Operator’s

and penetrate skin. Manual

« Allow radiator to cool before removing cap.

Loosen cap slowly to avoid burns.

» Keep guards, screens and windows in place.

» Do not smoke while fueling or servicing

machine.
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242568

(Located behind the operator’s seat) (Located on lift arm support device, machine

WARNING: AVOID INJURY OR DEATH left side)
» Read Operator’s Manual and all safety sign®VARNING: Crush Hazard
before using machine. « Be sure lock mechanism is securely engaged

* The owner is responsible to ensure all usersdefore working under ROPS/FOPS. Read
are instructed on safe use and maintenance. instructions for use in Operator’s Manual.
» Check machine before operating; Service per
Operator’s Manual.

« Contact dealer (or manufacturer) for informd
tion and service parts.

(0]

e AN

4V
-
STOP

rus

— . (Located on the rear window)
(Located on the fuel tank, inside the engine

compartment) Designates emergency egress location.

WARNING: ROTATING FAN P

» Keep hands out or stop engine

WARNING: HOT SURFACE

* Do not touch hot engine or hydraulic systen D@

arts.
p » 'QZNQ,
v ol

STOP

(Located on the fan shroud, inside the engine
compartment)

WARNING: ROTATING FAN
» Keep hands out or stop engine.
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=7

I — s
O
(Located on the front of the machine) (Located on the fuel tank, inside the engine
WARNING: AVOID INJURY OR DEATH compartment)

« Before operating with attachment, check ~ WARNING: HOT SURFACE
engagement of loader attachment bracket « Do not touch hot engine or hydraulic system
locking pin to the attachment. parts.

Q

fe—— 8 —
N

(Located on the front of the machine)

WARNING: AVOID INJURY OR DEATH

« Before operating with attachment, check
engagement of loader attachment bracket
locking pin to the attachment.

50354121
E———

R

& WARNING
[ ]

A

Be sure lack

( mechanism is securely
engaged before
working under

ROPS/FOPS.

Read instructions

Illl for use in

Operator's Manual.
164214
=

(Located on the front of the machine)

WARNING: AVOID INJURY OR DEATH

« Before operating with attachment, check
engagement of loader attachment bracket
locking pin to the attachment.
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Chapter
SPECIFICATIONS

Fluids/Lubricants Types and Capacities

JRU LQIRUPDWLRQ DERXW AXLGYV DQG OXEULFDQWYV LQF
tions, refer to the Lubrication Section on page 101.

Component/Application Type Quantity

Hydraulic Oil Reservoir TaPRT™, or Petro Canada HVI60, b0 L (8 U.S. gallons)
Hydraulic System — Total| DTE 15M or equivalent, which con{a8id.9 L (10 U.S. gallons
anti-rust, anti-foam and anti-oxidaticg45s - 375 ml (0.36 - 0.49
additives, and conforms to 1ISO VGA.) + 10%

I/(I:.h\/.VKLXP VDSRQL¢{HG AEHec?ui eg' QDPH
multi-purpose grease MPG-A
Battery Terminals SP-B acid-proof grease As required

36 L (9.5 U.S. gallons)
"fioPF) 139 L (103 U.S.
gallons) (Non-DPF)
Long life coolant ASTM D4985, D6R10

(United States)
Engine Coolant 6.62 L (1.75 U.S. gallons)
SAE J814C, J1941, J1034 or J203p

(international)
Radiator Cap Pressure 1 BAR (14 psi)
Conventional oils - select the oil vigcosity

based on the ambient temperaturefwhere

the engine is being operated. See FAB7 L (6.2 U.S. quarts
viscosity chart. Full Synthetic Oil 0yV-40.

Do not mix oil types. .
(QJLQH 2LO ZLWK ¢OWHU

Final Drives: Motor

==
—

Grease Fittings, Lift Arm/

Diesel Fuel Tank (DPF) /| Tier 4 engines: ULLS®v sulfur or ult
(Non-DPF) low sulfur, below 15 PPM.

API-CK-4 preferred, API-CJ-4
SM acceptable

Fig. 5 - Fluids/Lubricants Type and Capacities

1. Ultra-Low Sulfur Diesel (ULSD) fuel lubricity must have a maximum scar diameter of
0.45 mm, as measured by ASTM D6079 or ISO 12156-1, or a minimum of 3100 grams a
PHDVXUHG E\ $670 ' &RQWDFW \RXU IXHO VXSSOLF
or 2-D S15, ASTM D975.
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6SHFL{FDWLRQV

Dimensions

Fig. 6 - Dimensions

A | Overall Operation Height — Fully Raised 3650 mm (143.7 in.
B | Height to Hinge Pin — Fully Raised 2769 mm (109.0 in.)
C |Reach - Fully Raised 673.1 mm (26.5in.)

D |Dump Angle - Fully Raised 38°

E | Dump Height - Fully Raised 2134 mm (84.0in.)

F | Maximum Rollback Angle - Fully Raised 102°

G | Overall Height — Top of ROPS 1816 mm (71.51in.)

H | Overall Length with Bucket (w/o Counterweight) 2985 mm (117.5in.
I | Overall Length without Bucket (w/o Counterweight) 2258 mm (88.9 in
J |6SHFL,HG +HLJIJKW 1466 mm (57.7 in.)

K |5HDFK DW 6SHFL{HG +HLJKW 991 mm (39.0in.)

L |'XPS $QJOH DW 6SHFL¢{¢HG +HLJIK®

M [ Maximum Rollback Angle at Ground 32°

N [ Carry Position 127 mm (5.0 in.)

O [Maximum Rollback Angle at Carry Position 32°

P | Digging Position 0mm (0in.)

Q | Departure Angle (w/o Counterweight) 35°

/+ 38

Printed in U.S.A.



6SHFL¢{FDWL

R | Ground Clearance 191 mm (7.51in.)

S |Track Gauge 1039 mm (40.9 in.)

T | Track Shoe Width 249 mm (9.8in.)

U [Crawler Base 1283 mm (50.5in.)

V | Overall Width (w/o Bucket) 1290 mm (50.8 in.)
W | Bucket Width 1372 mm (54.0 in.)

X | Clearance Radius — Front (with Bucket) 1854 mm (73.0in.)
Y | Clearance Radius — Front (w/o Bucket) 1168 mm (46.0 in.)
Z | Clearance Radius — Rear (w/o Counterweight) 1290 mm (50.8 in.

Table 3 - Dimensions (9.8 ft3 (0.28 m3) Bucket)

Payloads/Capacities

NOTE: Pallet fork load center is the distance from the front face of the forks to the center of
mass of the load.

Dirt / Construction Buckets Weight Rpted Operating Capacity
1372 mm/0.28 m3 129 kg 476 kg

(54.00in./9.8 ft3 (285 Ibs.) (1050 Ibs.)

1524 mm/0.31 m3 138 kg 467 kg

(60.00 in./11.0 ft3 (305 Ibs.) (1030 Ibs.)

1549 mm/0.33 m3 141 kg 465 kg

(61.00in./11.6 ft3 (310 Ibs.) (1026 Ibs.)

Pallet Forks \Weight Rated Operating Capacity
406.4 mm (16.00 in.) Forks with | 213 kg 319 kg

Backrest Rating per EN474-3 (470 Ibs.) (704 Ibs.)

508 mm (20.00 in.) Forks with | 213 kg 229 kg

Backrest Rating per EN474-3 (470 Ibs.) (660 Ibs.)

609.6 mm (24.00 in.) Forks with | 213 kg 281 kg

Backrest Rating per SAE J1197 | (470 Ibs.) (620 Ibs.)

1. OHDVXUHG RQ ¢UP DQG OHYHO JURXQG (TXLSSHG ZLWK I

Table 4 - Payloads and Capacities
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Weights (shown with standard options)

57
Operating Mdss 2141 kg (4720 Ibs.)
Maximum Permissible Weight 2617 kg (5770 Ibs.)
Shipping Weight 1928 kg (4250 Ibs.)

1. (TXLSSHG ZLWK VWDQGDUG EXFNHW GULYHU DQG IX0OO0 A:
2. Without operator and driver; 10% fuel.

3. Operating mass and a full bucket.
Table 5 - Weights

Coolant Compound Table

Outside Temperature Water Anti-corrosion agent Antifreeze
Up to °F (°C) % by volume) in¥/gal (anSIL) % by VoJume % by Jolume
39 (4) 99 -
14 (- 10) 79 20
-4 (- 20) 65 34
2.6 (10) 1
-13 (- 25) 59 40
-22 (- 30) 55 45
-44 (-42) 50 50

Table 6 - Coolant Compound Table

Tracks
57
Tractive Effort (Theoretical) 1996 kg (4400 Ibs)
Parking Brake Spring Applied/Hydraulically Released
Grade-ability 30°
Track Type/Track Rollers/Roller Type Rubber/3/Steel
Ground Pressure .33 Bar (4.8 psi)

Table 7 - Tracks

Engine
57
Engine Make Yanmar
Engine Model (DPF) / (Non-DPF) 3TNV88C-KMSV (DPF) / 3TNV88-BKM$ (Non:
Design In-line 3 cylinder, 3-stroke diesel, naturally agpiratec
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57

Exhaust Emission Compliance (DPF)
Non-DPF)

EPA Tier 4, EU Stage 5 (DPF)
/ EPA Interim Tier 4, Stage 3A (Non-DPF)

Applied Regulation

EPA Tier 4 | EU Stage 5

Displacement 1,64 L (190 in
Bore and Stroke 88 x 90 mm
Compression Ratio 19.1:1

Gross Power (ISO/TR 14396 : SAE J [196KW (35 hp) @ 2800 rpm (DPF) / 26 kW (35 hp) @
(DPF) / (Non-DPF) 2600 rpm (Non-DPF)
109 Nm (80 ft.-Ibs.) @ 1820 rpm (DPF) / 109 INm (80
Peak Torque (DPF) / (Non-DPF) ft.-Ibs.) @ 1200 rpm (Non-DPF)
Low/High Idle (No Load) 1500 / 2830 rpm
Rated - Full Load Speed 2800 rpm
Fuel Injection System Direct Injection with common rail injection pystem
Fuel Delivery High-pressure common rail
Fuel Filtering ,Q OLQH ¢OWHU FDUWULGJH ZLV
element
Firing Order IURP IO\ZKHHO HQG
Normal Starting Aid ,QGLYLGXDO F\OLQGHU JORE SO

Cold Starting Aid (Optional)

Engine block / Oil pan heater

Lubrication

Forced lubrication with trochoid pump

Crankcase Ventilation

Closed

Max. Inclined Angle (engine still suppl
with oil)

d
30°

D

in all directions

Cooling System

6,62 L (7 U.S. gts.)

Permissible Coolant Temperature

105° C (221° F)

Thermostat Rating

82° C (180° F)

Fan Ratio (Variable 0-100% w/ 25% s

epP:1

Starter - Power

2.3 Kw 912-Volt-DC)

Alternator Voltage / Amperage (DPF)
(Non-DPF)

55 amperes (DPF) / 40 amperes (Non-DPF)

1.
may result in hard-starting.

Table 8 - Engine

Printed in U.S.A.
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6SHFL{FDWLRQV

Hydraulic System

57

Drive Speed 9.6 - 10.4 kph (6.0-6.5 mph)
Hydrostatic Drive Motors

Maximum Working Pressure 420 Bar (6091 psi)

Table 9 - Hydraulic System: Drive Hydraulics

57

Main Relief Valve Pressure 195 bar (2828 psi)
System Relief Pressure @ Quick Couplers 189.6 Bar (2750 psi)
Total Flow @ 2500 rpm (Theoretical) 55 L/Min (14.5 Gpm)

Table 10 - Hydraulic System: Work Hydraulics

Sound Power/Pressure Levels

57
Noise Level/Environmental Level (EU Dir. 2000f 14/ED)A)
Operator Ear (EU Dir. 2006/42/EC) 85 dB(A)

1. Declared sound power level per ISO 6395:2008 with closed cab @ 70% max. engine cooling fal
2. Declared sound pressure level per ISO 6396:2008 with closed cab @ 70% max. engine cooling

Table 11 - Sound Power/Pressure Levels
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Vibration Levels

| 57
Whole-Body Vibration (ISO 2631-1)
Mechanical Suspension Seat 0.98 m/s

Mechanical Suspension SeatR\VW L FIN 219/© \
Hand-Arm Vibration (ISO 5349-1)

T-Bar 3.92 mhk
Hand/Foot 4.31 tn/s
Joystick 4. m/é

Table 12 - Vibration Levels
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Standard and Optional Features

Standard Features

Control Types: T-Bar and Hand/Foot
Fuel Gauge

Horn

Deluxe Sound Package

Battery Disconnect Switch
All-Tach™ Attachment System

Warning Lamps and Buzzer - Engine
nd Hydraulic Oil Temperature

P K K K K K <

Battery Charge Indicator Lamp

Low Oil Pressure Light and Buzzer
Seatbelt Indicator Lamp and Buzzer
Coolant Temperature Gauge

Hour meter

Manual-Control Hydrostatic Drive

ROPS/FOPS-Level Il - Approved
Overhead Guard

y Independent Hydraulic Reservoir and
Hydraulic Oil Cooler

<K K K K K K

y Foot and Hand Throttle
y  Operator Restraint Bar with Armrests
y Audible Back-Up Alarm
y Engine Intake Air Pre-Heater Starting

Assist
y Adjustable Seatbelt

y

y Hydraloc™ System - Brakes and
Interlock for Starter, Lift/Tilt Cylinders,
Auxiliary Hydraulics and Track Drive

Lift Arm Support Device

y Dual Front and Rear Work Lights

y Removable Belly Plate and Access
Cover

y Dual-Element Air Cleaner with Visual
Indicator

y Vandalism Lock Provisions

[+

44

< K K K K

Top and Rear Windows

DPF Exhaust - Spark Arrestor Compliant
Headliner and Acoustical Interior
Adjustable Seat

Front Auxiliary Hydraulics with 3/4-inch

Flat-Faced Couplers

y
y

Visual Hydraulic Filter Indicator
Power Plug (12 V)

Optional Features

k<‘<‘<‘<‘<‘<“<*<‘<‘<‘<‘2-‘<‘<‘<‘<“<“<‘<

Control Type: Joystick

Engine Block Heater

Suspension Seat

Cab Door with Wiper and Dome Light
Sliding Side Windows
Heater/Defroster

3-inch Wide Seatbelt - When Required
Law

Rear View Mirror

Engine Auto-Shutdown System
Interior Dome Light
Centrifugal Pre-Cleaner
Strobe Light
Impact-Resistant Door
Four-Point Lift Kit

Rear Counterweight

Bucket Bolt-On Cutting Edge
Self-Leveling Lift Action

Ride Control
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Common Materials and Densities

. Density
Material
kg/n® Ibs./fE

Ashes 560-800 35-50
Brick-common 1792 112
Cement 1760 110
Charcoal 368 23
Clay, wet-dry 1280-1600 80-100
Coal 848-1008 53-63
Concrete 1840 115
Cinders 800 50
Coal-anthracite 1504 94
Coke 480 30
Earth-dry loam 1121-1442 70-90
Earth-wet loam 1281-1602 80-100
Granite 1488-1776 93-111
Gravel-dry 1602 100
Gravel-wet 1922 120
Gypsum-crushed 1840 115

Iron ore 2320 145
Lime 960 60
Lime stone 1440 90
Manure-liquid 1040 65
Manure-solid 720 45
Peat-solid 752 47
Phosphate-granular 1440 90
Potash 1088 68
Quartz-granular 1760 110
Salt-dry 1602 100
Salt-rock-solid 2160 135
Sand-dry 1728 108
Sand-wet 2000 125
Sand-foundry 1520 95
Shale-crushed 1440 20
Slag-crushed 1120 70
Snow 240-800 15-50
Taconite 1712 107
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6SHFL;FDWLRQV

'LUHFW DQG RU ,OQGLUHFW 9LVLELOLW\
Testedn accordance withSO 5006: 2017.

The machine has been subjectedto a static visibility assessmenwith the
lift structure in a carry positiorr @00 mm (7-7/8 in.) above the groufithe test
simulates operator visibility from the operator’s position:

* The line of sight betweethe operatotrs eyeposition and gaint on the
ground at a 12 472 in.)radius.

* Onarectangulaboundary Im (39in.) fromthe machine, 12 {47 in.)
abovethe ground.

* Maskingwasrecordedasshown
(Fig. 6), ands within the allowal# limits in accordancevith ISO5006:
2017.

* The standard/test does notagntfor headmovement or rotatiorwhich
can improvevisibility and mitigate masking.

o ML QPDK L GHRHIM RYK  HRSHIDVRP XXN\FATAKROTDSD/
DRQGVK HPODK L CHL QDmA. WML RY

This diagram indicates theifdl spot zone orhevisibility
test circle (radius 12 m [47 ftand the 1 r(B9in.)
rectangular zone around the machine.

TY

O
N

Fig. 6 — Visibility Performance
/+ 46 Printed in U.S.A.




Chapter 5

INDICATORS AND CONTROLS

HVV

5 (H/IF
V DQ

Fig. 7 - Operator Controls (Hand/Foot Control Option Shown)
Ref Item Description
A Ignition Key switch Controls ignition, engine start and run.
B Information Center 'LVSOD\V RSHUDWLRQ VWDWXV H
Electronic Display mance options.
C Fuel Gauge Displays amount of fuel in the fuel tank.
D Control lllumination Parfel  Activated functions illuminate when used.
E Parking Brake Switch Controls the parking brake.
F Throttle Control Primary engine speed control (H/F models).
G Light Switch Controls all the lights on the loader.
H Accessory Outlet 12-volt DC power outlet.
| Left Control Handle Controls travel drive operation and horn.
s o conmrnanae |G e e
K Foot Controls &RQWUROV DWWDFKPHQW OLIW

WLO'

models)..

Printed in U.S.A.
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Indicators and Controls

Display(s)

Information Center Electronic Display

The information center electronic display is located on the right door pillar. It provides the

following functionality:

« Displays operational status such as engine RPM, coolant temperature and service hours.

« Displays error fault codes and input/output diagnostic data.
T &RQ¢JIJXUHYV GLVSOD\V VHWWLQJV

P o © 00

el

Fig. 8 - Information Center Electronic Display

dd ¢
o

M. Navigation Rocker Button — Used for ge
screen navigation and other various functio
depending upon screen and context.

different functions depending upon screen

COHFEX'[I
hera

nsUse%&o increase display brightness. Corr
to the’™ symbol on the display screen.

. Us{sd to return to previous screen. Corres|
the¥-J symbol on the display screen.

P. Increase Brightness/Return Button — Used for

nd

PSponc

bonds |

N. OK Button — Used for various functions,
ing upon screen and context.

d@' ‘Ee)e&rease Brightness Button —,Used to @
|gplr€];ty brightness. Corresponds‘% thembol
on the display screen.

ecreas

[+ 4
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Indicators and Controls

O. Regen/Return Button — Used for differe
tions depending upon screen and context:

» Switches to the Regen display modg} thg
symbol is displayed on the screen. Also init

met.

the¥J symbol on the display screen.

nt func

R. Regen Inhibit Button — Press for 5_secor

ates .

DPF regeneration if all appropriate conditio 1@?:11?Plt DPF reset regeneration. D'Spl";&é the

Symbol.

» Usgd to return to previous screen. Corresponds to

ds to

' WARNING

,] WKH /&' LV EURNHQ FDUH PXVW EH WDNHQ ZLWK DQ\ O
onto your skin, wipe with a cloth and wash the area with mild soap and water. If

/& AXLG JHWV LQWR \RXU H\HV WKRURXJKO\ ULQVH \RXU
VHYHUDO PLQXWHYVY DQG VHHN PHGLFDO DVVLVWDQFH I |

your mouth thoroughly with clean water, then drink a substantial volume of water

and induce vomiting. Then seek medical assistance.

Information Center Electronic Display Symbols

The following table describes symbols used in the information center electronic display.

NOTE: 9DOXHV PD\ QRW GLVSOD\ IRU DOO SDUDPHWHUV G
DQG HTXLSPHQW
Table 13 - Symbols Descriptions
Symbol Description Symbol Description
— _ti .
Engine crankshaft revolutiong R_eal time fuel consumption rate.
minute Displayed in gallons/hour (SAE) or
n/min ] liters/hour (METRIC).
Accumulated operation timef | » | Display brightness increase.
Time is displayed in hours, and_ __ | Press button (P, Fig. 8) when this
accumulates when the enginfe is symbol is displayed to increake
running. 7 [ N |screen brightness.
l Display brightness decrease

Battery charging circuit volta

\, 7/
s
/ N\

symbol is displayed to decre
screen brightness.

Press button (Q, Fig. 8) whe$ this

se

Printed in U.S.A.
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Indicators and Controls

Coolant temperature.

Diesel Particulate Filter (DPH
regeneration. See “Diesel
Particulate Filter (DPF)

Regeneration Procedures” on

page .

Strike-through line through th
symbol is displayed in red when
DPF regeneration is inhibited.

[¢)

Percentage of engine power
based on load.

Diesel Particulate Filter (DPH
regeneration inhibit (DPF Mo
See “Diesel Particulate Filter
(DPF) Regeneration Procedy
on page .

Hels).

res

»

Ambient engine compartmer
temperature.

Diesel Particulate Filter (DPH
regeneration in-progress

(elevated temperature). See
“Diesel Particulate Filter (DPF
Regeneration Procedures” o

page .

~

Aftertreatment Error
Engine Emission System Fa
" —.) Indicates an error or fault wi
~¥< )) emission critical component

¢ NOTE: Engine derate will oc
error/fault not corrected.

Engine Malfunction - Indicatgs
the engine ECU has detected a
malfunction of the engine.

[+
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Indicators and Controls

Information Center Electronic Display Screens

NOTE: 9DOXHV PD\ QRW GLVSOD\ IRU DOO SDUDPHWHUV G
DQG HTXLSPHQW

Table 14 - Status, Maintenance and Error Code Screens

Display Mode

Description

1234.5

Q1
H@F
(&)

Dual Gauge Display
A. Accumulated operation time.

NOTE: Time is displayed in hours, and
accumulates when the engine is running

b. Engine coolant temperature.

c. Amber error condition warning.
Causes DM1/DM2 errors screen(s)
display. See page 53.

d. Red critical error warning. Caus
DM1/DM2 errors screen(s) to displa
page 53.

e. Engine coolant temperature am
warning region. Indicates elevated g
temperature.

f.  Engine coolant temperature red
warning region. Indicates serious co
overheating condition

NOTE: Running the engine in an overh
condition can damage the engine.

o

es
. See

ber
polant

stop
plant

cated

n/min

Quad Gauge Display

Displays four different status parameters
taneously. To change the displayed para
press and hold the ok button (N, Fig. 8) 4
orange bar (T) displays. Press the left/rig
of navigation rocker button (M, Fig. 8) to
the parameter and press the top/bottom

simul
meters,
ntil

ht side
select
Df

navigation rocker button to change the s

blected

parameter. Press the ok button again to liismiss

orange bar (T).

Printed in U.S.A.
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Indicators and Controls

Table 14 - Status, Maintenance and Error Code Screens

Display Mode

Description

/

3
212 ¢

1234.5%

Single Gauge Display

Displays single real time operating parameters.

Switch between parameters using the ng
button (M, Fig. 8). Used for various funct
depending upon screen and context.

vigatiol
ons,

o> 8
s

O >

<k

22%

Regeneration Screens

These screens are associated with Diesq
Particulate Filter (DPF) regeneration pro
and maintenance. See “Diesel Particulat
(DPF) Regeneration Procedures” on pag

edures
b Filter
e

Secondary Screens

Secondary screens are accessed by holgling

down the ok button (N, Fig. 8) for-10 sec

All Secondary Screens onds while the Dual Gauge Display scre¢n is
y displayed. Press the left/right side of nav|gation
rocker button (M, Fig. 8) to switch betwegn
secondary screens.
REVISIONS
DISPLAY
= #A“CZUOM Revision Screen
MQ'QCEEELZ*D Displays information center electronic digplay
ROAD LIGHTS KEYPAD software information.
HEATER/WIPER KEYPAD
ABCDE
UNITS Units Screen
SAE Press the top/bottom of navigation rockef buttor
(M, Fig. 8) to switch between SAE or mejric unit
# for values displayed in screens.
LANGUAGE Language Screen
ENGLISH The press the top/bottom of navigation rgcker

A
v

button (M, Fig. 8) to switch between English
or Spanish language for values displaye<|1 in

screens.

[+
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Indicators and Controls

Table 14 - Status, Maintenance and Error Code Screens

Display Mode

Description

DM1
00of0

SPN: 0

FMI: O

OCI: 0

DM1 Screen

Displays engine, drive system, control, ahd

safety system error code message information.
Number of available messages is displayed at

the top left of the screen (T). Use buthoiak
Q, Fig. 8) to scroll through the messages.
3(UURU &RGHV" RQ SDJH

P
See
I'F

ay

HUL

v code details.
DM?2 DM2 Screen
gote : Continuation of error code message disp
SPN- 0 along with DM1 Screen. Number of availpble
FMI: O messages is displayed at the top left of the
O C| O screen (T). Use buttoran@PQ, Figure 17) o
. scroll through the messages. See “Error [Codes’
v RQ SDJH IRU VSHFLILH
Printed in U.S.A. 53 I+



Indicators and Controls

Switch Panel

Qs

O O
14

J O e
S L LS

FIr?
] =] [T [%]
(&[] [&] B

Fig. 9 - Instrument Panel
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Indicators and Controls

Instrument Panel

The instrument panel contains the following switches and indicators. Symbols on the panel rep
resent various functions and conditions, and are visible only when indicator lamps are on

1.

Key switch — In a clockwise rotation, these positions are:

OFF Position — With the key vertical, power from the battery is disconnected from the
controls and instrument panel electrical circuits. This is the only position from which the
key can be inserted or removed.

ON (or RUN) Position — With the key turned one position clockwise from vertical, power
from the battery is supplied to all control and instrument panel circuits.

START Position — With the key turned fully clockwise, the electric starter engages, to start
the engine. Release the key to RUN position after the engine starts.

NOTE: The engine cannot be started unless the operator is sitting in the seat and the
restraint bar is lowered.

2.
3.

10.

11.

12.

Information Center Electronic Display — See page 48.
Fuel Level Gauge — Displays the amount of fuel in the tank.

Fasten Seatbelt — A momentary visual (and audible) indicator to remind the operator to
fasten the seatbelt.

Engine Oil Pressure — Lights if the engine oil pressure drops too low, warning the opera
tor to immediately stop the engine and determine the cause for the pressure drop. During
normal operation, this indicator should be OFF.

Battery — Lights if the charging voltage is too high or too low. During normal operation, this
indicator should be OFF.

Preheat Indicator Lamp — Lights when the (automatic) preheat is active. During normal
operation this indicator should be OFF.

JORDW &RQWURO /DPS + /LJKWV ZKHQ WKH ARDW FRQW
indicator should be OFF.

Engine Coolant Temperature — Lights if the engine coolant becomes too hot, warning the
operator to stop the engine. Allow the engine to cool, determine the cause for the high
temperature and correct the problem before restarting the engine. During normal operatior
this indicator should be OFF.

Hydraulic Oil Temperature — Lights if the hydraulic oil becomes too hot, warning the oper
ator to stop engine. Allow the hydraulic system to cool and determine the cause of the higt
temperature. During normal operation, this indicator should be OFF.

Parking Brake Switch — Used to manually apply the parking brake. Lights when the parking
brake is applied.

Engine Speed Control — Controls the engine speed. Move the control clockwise to increas
and counter-clockwise to decrease the engine speed.

Printed in U.S.A. 55 [+



Indicators and Controls

13. Light Switch — Controls all the lights on Engine throttle is controlled with both a knob
the loader. Symbols denote the four posi(l, Fig. 10) and a pedal (J, Fig. 11).

tions of the light switch. In a clockwise

direction these are:

* OFF
* Tail Lights ON

* Front Work Lights with Tail Lights ON

» Both Front and Rear Work Lights

For the lights to function, the key switch mustj

be in the RUN position.

14. Accessory Outlet — 12-volt DC power

outlet.

15. Hydraglide™ Ride Control System

(Joysticks option only) — Lights when the
ride control system is activated. During
normal operation this indicator should be

OFF.

Operator’'s Seat
The operator’s seat has adjustments for:

e Forward and back horizontal seat
position.

Never adjust the seat when the
machine is in operation. Adjust the seat
only when the machine is stopped and
the parking brake is applied.

All controls must be within easy reach.
The operator must be able to move the
throttle pedal and the control handles
through the complete range of motion.

After adjustments, make sure levers for
the seat are fully engaged before using
the machine.

Q

N

Fig. 10 - Throttle Knob

@

N

Throttle Controls

Fig. 11 - Pedal

The throttle knob (1) is the primary throttle
control. Generally, the throttle is set with

the knob to the desired position. The pedal
can then be used to increase engine speed
whenever additional power is required. When
the pedal is released, the engine returns to the
speed set by the throttle knob.

IMPORTANT: Tier 4 engines are
GHVLIJQHG WR EH UXQ KRW D\
tings under heavy loads. Extended periods

of low-temperature Tier 4 engine oper-
DWLRQ UDSLGO\ LQFUHDVHYV "

Engine throttle controls engine speed, which UHTXLULQJ PRUH IUHTXHQW '3

determines available power.

/G 12

operations.
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Indicators and Controls

Travel Controls Emergency Lift Arm Lower

Forward, reverse, and turning functions are
performed using the control handles.

Lift Arm Float

1HYHU XVH WKH ARDW PRGH Z
attachment raised, because this will

cause the lift arm to lower very rapidly.

7KH ARDW PRGH FDQ EH XVHG
the engine has stopped, is unable to

ground before activating the lift arm be started, and lowering the lift arm is

ARDW $FWLYDWLQJ ARDW Z'ESRERaM 1 afipy iipoperator to exit

ment raised will cause it to fall, which the loader.

can cause severe injury or death.

Make sure the bucket is lowered to the

Parking Brake/ Hydraulics
Transport Lockout

T-Bar Controls . : i .

The parking brake is automatically applied
7R SODFH WKH OLIW DUP LQMeReWtKH GHWHQW 3ARDW’
position, push the right T-Bar all the way-for
ward into the detent. This position allows the
ORZHUHG OLIW DUP WR 3ARD WTh&édtr@itd b¥y Id P Yhel @QieQ o U
changing ground conditions.

1. The engine is stopped.

3. The operator leaves the seat.

Hand/Foot Controls 4. The cab swing-out door (if equipped) is

7R SODFH WKH OLIW DUP LQ Wolgﬁneg'HWHQW SARDW’

position, use your toes to push the left pedal NOTE: The above conditions also

all the way down into the detent. This positionGLVDEOH WKH K\GUDXOLF FRCQC
DOORZV WKH ORZHUHG O L I|\exceptidnh olsrnglare auyilianziydraukics
traveling over changing ground conditons. FRQWLQXRXV ARZ

) The parking brake can alternately be applied
Joystick Controls by pressing parking brake switch on the

7R SODFH WKH OLIW DUP L%"Wﬁ”t@@i‘%w@jwmﬁﬁﬁwmm
SRVLWLRQ SUHVV WKH A R D SEehpd 16 Prnafraks igop 9ie £ r
WURO KDQGOH 3UHVV ARDWIESOUPAR&elky VHFROGV WR
DFWLYDWH FRQWLQXRXV A RE sakingihSdhyine)éit iR Be DIRrat'g V
WKH ORZHUHG OLIW DUP W RedraRDONEr thdresirintWad DIvsd Beé. Q J
over changing ground conditions. Press buttoswing-out door (if equipped).

DIDLQ WR GHDFWLYDWH FRQOUEOXR X YndBEW cannot be

started if the restraint bar is in the raised
SRVLWLRQ WKH FDE VZLQJ R>
LI HTXLSSHG RU WKH RSHUD

seat.
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Indicators and Controls

Horn Windshield Wiper/Washer

On hand/foot loaders, pressing the right button
on the left control handle sounds the horn. On
T-bar loaders, pressing the bottom button on
the left control handle sounds the horn.

Cab Heat (Option)

©

Fig. 13 - Windshield Wiper Control and
Reservoir

Turn the wiper control (M, Fig. 13) to reg

ulate the speed of the wiper blade. Press the
ZLSHU FRQWURO WR GLVSHQV
windshield.

Fig. 12 - Heater Controls The windshield wiper reservoir (N, Fig. 13)is

Loaders with the optional heater have two  located inside the door.

control knobs on top of the heater unit for conypPORTANT:  Fill the windshield washer
trolling fan speed and heater temperature.  Ax| G UHVHUYRLU ZLWK D FRP
1. Fan Speed Control Knob (K, Fig. 12): VKLHOG ZDVKHU AXLG RU FOH

Controls the fan speed and turns the ~ only. Add a cleaning agent to the water if
KHDWHU VI\VWHP RQ RU RWIHTXLUHG $GG DQWLIUHH]H V
cold weather.

2. Temperature Control (L, Fig. 12): The
rotary knob regulates the temperature
of the heated air. Rotate clockwise to
increase the temperature; counterctock
wise to decrease the temperature.

[+ 58 Printed in U.S.A.



Indicators and Controls

Beacon (Option) Hydraglide ™ Ride Control System
(Option)

When Hydraglide™ ride control is activated,
the lift arm may drop slightly without a load,
or several inches with a heavy load. Do not
use Hydraglide™ when using pallet forks.

Fig. 14 - Beacon Light
The beacon is controlled by the light switch
control on the instrument panel, if so equippef.

Battery Disconnect Switch

Fig. 16 - Hydraglide™ Control Button

Hydraglide™ cushions lift arm loads during
transport. It provides a smoother ride over
uneven surfaces.

Press button (E, Fig. 16) to activate
Hydraglide™ ride control. Press button (E)
again to deactivate.

_ _ _ When Hydraglide™ is activated, the
Fig. 15 - Battery Disconnect Switch Hydraglide™ indicator on the control pad is

An electrical battery disconnect switch (O, Fidit-

15) is located inside the engine compartmentNOTE:  Hydraglide™ is automatically deacti-

on the left side and forward of the fuse pane. Y DWHG ZKHQ WKH PDFKLQH LV VK
Turn the switch to the OFF position to diseon
nect the battery from the electrical system.

IMPORTANT: Do not use Hydraglide™ when
digging. Precise control of the digging operation
LV GLOFXOW ZKHQ +\GUDJOLGHE |

Activate Hydraglide™ when driving on public
URDGV IRU OLJKWHU ORDGV
transport. Deactivate Hydraglide™ when
working with heavy loads, such as when pick
ing up excavated material.
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Read and understand this entire man
ual. Follow warnings and instructions
for operation and maintenance. Failure
to follow instructions can result in

injury or death.

Read and understand all safety decals

before operating the machine. DO NOT
operate the machine unless all facto
ry-installed guards and shields are in

place.

Be sure you are familiar with all safety
devices and controls before operating

the machine.

Know how to stop the machine before

starting.

Use only Manitou-approved accesso
ries or referral attachments. Manitou
Group cannot be responsible for safety
if the machine is used with non-ap
proved accessories or attachments.

Check for correct function after adjust
ments or maintenance.

Operational Checks/Pre-start

Inspection

Complete these inspections before starting
the engine and using the machine. Repair an
problems before using the machine.

Chapter
OPERATION

Inspect

Refer To:

Engine coolant level
FRUUHFW"

“Checking Coolant
Level” on page 116

Window washer rese
YRLU (¢OOHG

r on page 122

*UHDVH (;WV\
OXEULFDWH

%re}lo

start nsperc]$
page 61

O\

o\_

Belt tension / conditi
good / tension adjus
PHQW FRUUH

J‘%Iternator/Fan Belt”

g7 117

on

7TUDFN FRQG

ppp e

on

Lights, signals, indlicp,
tors, and horn operaj
SURSHUO\"

i Pwork Lights Button’
pgge 61

on

Windows, lights, ang
VWHSV FOHILO

Q"

Attachment securelyf
IDVWHQHG W

“Connecting/

Disconnecting
RtaHnWEK 6n pag
79

Overall machine

condition (including
attachments) for ber
cracks, broken or
missing parts, etc.

ds,

Approved warning

triangle, hazard warfifigequired by local

OLJKW DQG
WKH PDFKLQ

bréepuidtiosL. G N L
H

W LG

Inspect

Refer To:

)XHO WDQN

\OaDtein@rice” on page

“Fuel System

Swing-out cab door
FORVHG LI

“Before Operation” g
HBgel6E SHG

5

112

Seat position correci
DGMXVWHG"

[yOperator’s Seat/
Armrest” on page 61

(QJLQH RLO

“Swing-out cab door
O HFOYWRH/H G R UIU

HE

Armrest consoles

RESSHIE WO\

DGMXVWHG"

on page 61

Hydraulic system oll
OHYHO FRUU

“Checking Hydraulic

ofl

6HDW EHOW

(OB PR R0

EevalV bn page 114
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OPERATION

Before Operation

Cab Entry and Exit

Q’@

Fig. 17 - Cab Entry / Exit Handles / Step

Always perform the “Mandatory Safety
Shutdown Procedure” on page 16
before exiting the machine.

When entering/exiting machines
equipped with a door, open the door
fully to the locked position and check
that it does not move.

Use only step (B, Fig. 17) and hand-
holds (A) on the machine when enter -
ing/exiting the cab. Keep the steps and
the handles clean to ensure a secure
hold at all times. Never use the control
joysticks as hand-holds. Remove dirt
(oil, grease, earth, snow, ice, etc.) from
handles (A), step (B) and your shoes
before entering the cab.

Always face the machine when
entering/exiting.

Seat Belt

ALWAYS fasten the seat belt securely
and properly. Never operate the
machine without the seat belt fastened
around the operator.

Keep the seat belt clean; dirt can impair
seat belt operation. Check seat belt
condition regularly and have damaged
or worn belts immediately repaired by
an authorized dealer.

After an accident, the seat belt strap is
stretched and must be replaced with
a new strap installed by an authorized
dealer.

Make sure the seat belt is not twisted when it
is fastened, and that it is fastened over the hips
and not the stomach.

Fasten the seat belt tightly and securely.
Remove hard, edged or fragile objects from
your pockets or clothes that might lie between
the seat belt and your body.

Fastening / Unfastening the Seat
Belt

Fasten the seat belt around your hips and waist
and insert tongue (A, Fig. 18) into clasp (B)
until it clicks securely in place. Slack in the

seat belt should automatically retract into seat
belt spool (C).

'R QRW MXPS RQ RU R WKH PDFKLQH

Never climb onto or exit a moving
machine.

[+
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OPERATION

Before starting the engine, sit in the operator’s

seat and lower the restraint bar. Close the

swing-out door (if equipped).

IMPORTANT: The engine cannot be
started if the restraint bar is in the raised
SRVLWLRQ WKH FDE VZLQJ R>

LI HTXLSSHG

RU WKH RSHUD

Disengage Parking Brake

Sit in the operator’s seat and fasten the
seat belt.

Close the cab swing-out door (if
equipped).

Lower the restraint bar.

Start the engine.

O——

@) seat.
Fig. 18 - Seat Belt 1
' WARNING B8
If the seat belt spool does not retract 3

slack in the seat belt, have it ser -

viced immediately. Do not operate the 4.
machine until the seat belt is repaired. 5

Unfasten the seat belt by pressing button (D).

Parking Brake

Press and hold parking brake button (C,
Fig. 33) on the left keypad for several
seconds until the indicator lights in the
button and the parking brake icon on the
indicator panel go out.

The parking brake is automatically applied
whenever:

1. The engine is stopped.

2. The restraint bar is in the raised position
(E, Fig. 18).

3. The operator leaves the seat.

4. The cab swing-out door (if equipped) is
opened.

Fig. 19 -

Parking Brake Button

Starting the Engine
NOTE: The machine cannot be push-

or tow-started. Attempting to push/tow

NOTE: The above conditions also

start the machine ma

damage the drive
KH

GLVDEOH WKH K\GUDXOLF FS%QWUROV ZLWK

exception of standard auxiliary hydraulics
FRQWLQXRXV ARZ 1.

The parking brake can alternately be applied
by pressing parking brake button (F, Fig. 19) 2.
on the keypad until the indicator lights in the
button and the parking brake icon on the-indi
cator panel are lit.
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Complete the “Operational Checks/Pre-
start Inspection” on page 61.

Sit in the operator’s seat and adjust the
seat if required.
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OPERATION

All controls must be within easy reach.
The operator must be able to move the
throttle pedal and the control joysticks
through the complete range of motion.

3. Fasten the seat belt.

Always fasten the seat belt before oper -
ating the machine. Repair or replace

any damaged seat belt and lock parts
before operation.

4. Close the swing-out cab door, if
equipped.

IMPORTANT: The swing-out cab door
must be closed before the engine can be
started.

5. Lower the restraint bar.

IMPORTANT: The restraint bar must be
lowered before the engine can be started.

6. Insert the ignition key into the ignition
switch (G, Fig. 20) and turn the key

@/

Fig. 20 - Ignition Switch

NOTE: When the key is turned clockwise
WR WKH ¢UVW GHWHQW -VHDW
vates and a tone sounds for 5 seconds as
a reminder to fasten the seat belt.

7.  When the preheat indicator light goes out,
Turn the ignition key clockwise until the
starter activates. Release the key when the
engine starts.

8. If the engine does not start after 15
seconds, turn the ignition key all the
way counter-clockwise, wait 1 minute
and repeat steps 6-8. If the engine does
not start after several attempts, see
“Connecting/Disconnecting Attachments”
on page 79.

9. Disengage the parking brake.

IMPORTANT: The lift arm and drive
hydraulics are inactivated if the parking
brake is en

aged.
FORFNZLVH WR WKH ¢{UVW GHW%I%W :DLW IRU WKH

multi-function display to initialize com

pletely. Indicators on the indicator panel Cold-Starting

should light up and a tone will sound.

The battery voltage and preheat indicato

may stay lit for 3-30 seconds.

NOTE: The preheat indicator may stay
on for longer periods in colder ambient
temperatures.

[+

Joperating in temperatures below 32°F (0°C),
the following are recommended:

« Replace the engine oil with the proper
viscosity oil according to the engine operator’s
manual.

» Make sure the battery is fully charged.

« Install an optional block heater on the engine.
A block heater is recommended for starting
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in temperatures below -10°C (14°F). Contact Engine Warm Up
your dealer for engine heater options.

NOTE: In ambient temperatures below
f& f) DQ HQJLQH EOF ' WARNING ‘

recommended to reduce starter load and
aid engine warm up. Starting the machine Operating the work hydraulics before

at these temperatures without a block the hydraulics are warmed up is

heater will result in multiple glow/crank dangerous, because response will be
cycles or possible extended cranking time o and the machine might move in
approaching 20 seconds. unexpected ways. Additionally, operat -

ing the machine before proper warm-up
. can also damage the machine. Be sure
After Starting WR VX FLHQWO\ ZDUP XS WKH
Check that charge indicator goes out after thebefore starting work.
engine starts.

IMPORTANT: If the charge and/or the IMPORTANT: Do not operate the joy-
engine oil pressure indicators do not go VWLFN KDQG RU KDQG IRRW F
RXW ZKHQ WKH HQJLQH LV Uhi@hehy@kdulic/di Kaé/reqdRed@perat-

the engine immediately and correct the ing temperature.

problem. Damage to the engine may result

if engine is run and the problem is not 1. After starting, allow the engine to run at

corrected. low idle for a minimum of 5 minutes with
no load (no drive, lift, tilt or auxiliary

IMPORTANT:  When the machine is hydraulic functions).

QRW XQGHU ORDG GR QRW UXQ WKH HQJLQH DW _
high speed (above 20% of full throttle) for ~ 2. Run the engine at 1800-2000 rpm with no

extended periods of time. Damage to the load for 5 minutes.

engine can result. 3. 5DLVH WKH OLIW DUP VR W|
IMPORTANT: Do not run a cold engine the ground.

at full throttle when starting. Stressing 4. Extend and retract each of the cylinders

a cold engine can damage the engine.

Perform the following warm up procedure

before using the machine after starting. 5. Travel slowly forward and backward
several times.

several times with no load.

6. Additionally, in cold weather, tilt the
attachment all the way forward and keep
it there for 20-25 seconds. Repeat this
step until the attachment tilt speed is
normal.

NOTE: Engine speed may be limited
during a cold start and/or during a travel
drive error condition.
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Run-In Period Safety Interlock System

The performance and service life of the (Hydraloc™)

machine is heavily dependent on using the

PDFKLQH FDUHIXOO\ GXULQ } J
hours. ' WARNING ‘
Do not operate machine at the maximum

rated operating capacity. NEVER defeat the safety interlock

system by mechanically or electrically
bypassing any switches, relays or
solenoid valves.

* Increase the load gradually while varying the
engine speed.

« Do not run the engine at a high speed for
extended periods of time.

) . Aninterlock system is used on the machine for
Follow the maintenance schedule. See”Fig. 28perator safety. Together with solenoid valves,
- Ignition Switch” on page 64. switches and relays, the interlock system:

Stopping the Engine * Prevents the engine from starting unless the
operator is sitting on the seat and the operator

Perform the “Mandatory Safety Shutdown restraint bar is down.

Procedure” on page 16.
« Disables the lift arm, attachment tilt and

wheel drives when the operator leaves the
_ seat, turns the key switch to OFF or raises the
restraint bar.

« Disables auxiliary hydraulic system when the

Do not stop the engine at full throttle. X N oo
P g restraint bar is raised or the key switch is OFF.

Damage to the engine and engine tur -
bocharger can result. Allow the engine
to idle for approximately 1 minute Testing the Safety Interlock System

EHIRUH VKXWWLQJ LW R# Before leaving a parked machine, check the

safety interlock system for proper operation:

Engine Stalling Restraint Bar

With the engine running, raise the restraint

bar. Move each of the controls. There should
m be not more than a slight movement of the lift
arm, attachment and machine. If there is any

VLIQL{¢FDQW PRYHPHQW WUR

If the engine should stall for any reason the problem immediately. Contact your dealer

during operation, always turn the igni -

tion key all the way counter-clockwise i necessiary.

to the “OFF” position before re-starting Seat Switch

the engine according to”Starting the ‘LWK WKH HQJLQH Ru DQG WK}
Engine” on page 63. lowered, unfasten the seatbelt. Lift your weight

XS Ru WKH VHDW 77U\ WR VWD
HQJLQH VWDUWYV WXUQ Ru Wk
shoot and correct the problem. Contact your
dealer if necessary.

[+ 66 Printed in U.S.A.



OPERATION

Travel Drive Operation

Never allow anyone to enter inside the —®
turning radius and the machine path.

Signal your intention to move by
sounding the horn (option).

Traveling should be performed with the
attachment in transport position.

. Fig. 21 - T-Bar Controls
Avoid sudden stops, starts or turns. 9
Do not raise the restraint bar while
traveling. Raising the restraint bar will
apply the parking brake. Loss of con - Forward, reverse, speed and turning maneu
trol could result. vers are accomplished by movement of the left

'R QRW VZLWFK Rf WKH LJQICRALTR 8p fgrwvargly pygh the control forward;

ZKLOH WUDYHOLQJ 6zLWF K YRS P g cpnjre) fearward. To
tion automatically applies the parking turn'right, turn the control cIockwsg, to turn
brake. Sudden braking during travel left, turn the control counterclockwise. For

could result in loss of control. gradual turns, move the T-bar slightly forward

] ] or rearward. For sharp turns, turn the control
Visually check behind you before trav - |gckwise or counterclockwise.

eling in reverse. Traveling in reverse
without checking could result in colli -
sion with a person or obstacle.

T-Bar Drive Controls

Moving the T-bar farther from neutral increase

the speed steadily to the maximum travel
VSHHG 7UDFWLYH HuRUW GHF
Remove obstacles in the machine’s LQFUHDVHY 7R JHW PD[LPXP \
path before traveling with a load. move the T-bar only slightly away from the

neutral position. The engine will stall if the

control is moved too far forward when loading

the bucket.

T-Bar Controls

The machine may be equipped with T-bar-co
trols. The left T-bar (H, Fig. 21) controls the m
drive and the right T-bar (I, Fig. 21) controls
the lift and tilt. .
Be sure the controls are in neutral
before starting the engine. Operate
the controls gradually and smoothly.
Excessive speed and quick control
movements without regard for condi -
tions and circumstances are hazardous

and could cause an accident.
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T-Bar Lift and Tilt Controls

Moving the lift arm and tilting the attachment
are accomplished by movement of the right © —©
T-bar. To raise the lift arm, pull the control
straight rearward; to lower the lift arm, push
the control straight forward. To tilt the attach — 0
ment forward and downward, twist the contro /
clockwise; to tilt the attachment up and back, ®

twist the control counterclockwise.

NOTE: The speed of the lift/tilt motion is
directly proportional to the amount of T-Bar
movement and engine speed.

Fig. 22 - Hand/Foot Controls
7R SODFH WKH OLIW DUP LQWR WKH GHWHQW 3ARDW’

position, push the right T-Bar all the way-for H3nd/Foot Drive Controls
ward into the detent. This position allows the

ORZHUHG OLIW DUP WR 3ARDPWNard revarse speecandfining marsd U
changing ground conditions. vers are accomplished by movement of the

control grips. To go forward, push both control

grips forward; for reverse, pull both control
m grips rearward. For turning, move one control
grip farther forward or rearward than the other

control grip. Turn direction is determined by

Never push the right control handle which control grip is moved farther forward.
IXOO\ IRUZDUG WR GHWH Q Wo\Wif it AndiMheriBRBhYR &ip farther
with the attachment raised, because forward than the left control grip; to turn right,
this will cause the lift arm to lower very move the left control grip farther forward than
rapidly. the right control grip. For sharp turns, move

the control grips in opposite directions.

Moving the control grips farther from neutral
Hand/Foot Controls increases the speed steadily to the maximum

_ _ ) WUDYHO VSHHG 7UDFWLYH Hu
The machine may be equipped with ha”d/fOOILQFUHDVHV YRU PD[LPXP WUD

contrqls. The control grips (J, Fig. ?2) control ihe control grips only slightly away from the
the drive and the foot pedals (K, Fig. 22)  neytral positions. The engine will stall if the

control the lift/tilt. control grips are moved too far forward when
loading the bucket.
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Back-up Alarm

m A back-up alarm system is available which
serves to warn people working in the area

around the machine of the machine’s rearward
movement. The back-up alarm is installed
within the engine compartment on the inside

Be sure the controls are in neutral
before starting the engine. Operate

the controls gradually and smoothly. surface of the rear door. The alarm emits a tone
Excessive speed and quick control whenever the machine begins to move in the
movements without regard for condi - rearward direction

tions and circumstances are hazardous
and could cause an accident.

Hand/Foot Lift and Tilt Controls Do not rely exclusively on the backup

Moving the lift arm and tilting the attachment &/arm to alert others. Make sure that
are accomplished by movement of the foot ©P0dy is within the work area when
pedals. The left pedal raises and lowers the {raveling in reverse.

lift arm; the right pedal tilts the attachment.
To raise the lift arm, push down on the back
of the left pedal with your left heel; to lower
the lift arm, push down on the front of the left
pedal with the toes of your left foot. To tilt
the attachment forward and down, push down
on the front of the right pedal with the toes of
your right foot; to tilt the attachment up and
back, push down on the back of the right pedal
with your right heel.

NOTE: The speed of the lift/tilt motion
is directly proportional to the amount of
pedal movement and engine speed.

7R SODFH WKH OLIW DUP LQ WKH GHWHQW 3ARDW’
position, use your toes to push the left pedal

all the way down into the detent. This position

DOORZV WKH ORZHUHG OLIW DUP WR 3ARDW  ZKLOH
traveling over changing ground conditions.

1HYHU SXVK WKH OHIW SHGDO LQWR WKH ARDW
position with the attachment loaded or

raised, because this will cause the lift

arm to lower rapidly.
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Joystick Controls

The machine s equipped with joystick controls.
On joystick-equipped machines, the left
joystick controls the travel drive, and the right
joystick controls the attachment lift and tilt.

@/@/

N d

Fig. 23 - Joystick Hand Controls

Table 15 - Joystick Control Functions

Ref. | Control Description

A Left Joystick Controls drive forward, reverse, turn, and spegd.

B Right Joystick &ROWUROV OLIW DUP UDLVH PRZH

C Two-Speed Selection Button avddable on 5 Thachines.

D Horn Button Activates horn.

E Hydraglide™ Button Activates Hydraglide™.

F Float Button Activates Float.

G Auxiliary Hydraulics Rocker Switch &ROWUROV DX[LOLDU\ K\GUDXOLF'

H Auxiliary Hydraulics Continuous Flow Lafaiorks with Auxiliary Hydraulics Rocker Switch tg latch/
Trigger XQODWFK DX[LOLDU\ K\GUDXO®LFV
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Joystick Drive Controls (Left
Joystick)

Forward, reverse, travel speed and turning
maneuvers are controlled using the left joystiéie sure the joystick controls are in neutral

(Fig.

24).

©

®

©

Fig. 24 - Drive Control (Left Joystick)

Printed in U.S.A.

To go forward, push the left joystick
forward.

To go in reverse, pull the left joystick
rearward.

To turn right, push the left joystick to the
right.

To turn left, push the left joystick to the
left.

To go forward and to the right, push the
left joystick forward and to the right.

To go rearward and to the right, pull the
left joystick rearward and to the right.

To go forward and to the left, push the le
joystick forward and to the left.

To go rearward and to the left, pull the
left joystick rearward and to the left.

71

before starting the engine. Operate the
controls gradually and smoothly. Excessive
speed and quick control movements without
regard for conditions and circumstances
are hazardous and could result in loss of
control and cause an accident.

Moving the joystick farther from neutral

increases the speed steadily to the maximum
WUDYHO VSHHG 7UDFWLYH Hu
LQFUHDVHYV )RU PD[LPXP WUD
the joystick only slightly away from the neutral
position. The engine may stall if the control

is moved too far forward when loading the
bucket.

Joystick Lift and Tilt Controls
(Right Joystick)

Lift arm raise and lower, and attachment tilt
are controlled using the right joystick (Fig. 25).

®

9

©

Fig. 25 - Lift/tilt Control (Right Joystick)

ft

To lower the lift arm, push the right joy
stick straight forward.

To raise the lift arm, pull the right joystick
straight back.

/+
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c. Totilt the attachment forward and down,
move the right joystick to the right. |_l
d. To tilt the attachment up and back, move
the right joystick to the left. )
Do not rely exclusively on the backup alarm
e. To lower the lift arm while tilting the to alert others. Make sure that nobody

attachment forward and down, move theis within the work area when traveling in
right joystick forward and to the right.  reverse.

f.  To lower the lift arm while tilting the

attachment up and back, move the right

joystick forward and to the left. Rubber Track Use Cautions and
g. To raise the lift arm while tilting the Tips
attachment forward and down move the Carefully following the recommendations
right joystick rearward and to the right. in this section will result in better track wear

h. To raise the lift arm while tilting the performance.

attachment up and back, move the right
joystick rearward and to the left.

NOTE: The speed of the lift/tilt motion is
directly proportional to the amount of joystick
movement and engine speed.

Be sure the joystick controls are in neutral
before starting the engine. Operate the
controls gradually and smoothly. Excessive
speed and quick control movements without
regard for conditions and circumstances
are hazardous and could result in loss of
control and cause an accident.

Back-up Alarm

A back-up alarm system is available which
serves to warn people working in the area
around the machine of the machine’s rearward
movementThe back-up alarm is installed
within the engine compartment on the inside
surface of the rear dodrhe alarm emits a tone
whenever the machine begins to move in the
rearward direction.
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If possible, avoid traveling over broken
or jagged stone, metal objects, on
other sharp objects that could damage
or cut the tracks.

Inspect tracks and undercarriage
components for wear frequently. Worn
components accelerate track wear

If possible, avoid traveling in areas with
loose rocks that could get stuck in the
tracks, or between the tracks and the
track wheels.

Avoid using the machine in salt water
areas. Salt can corrode the metal cores
in the tracks.

Clean any fuel, oil, salt, fertilizer or
chemical solvents that might get on
the tracks. These substances could
corrode the metal cores in the tracks.

Avoid traveling on roads immedi -
ately after asphalting, or on other hot
VXUIDFHV RU RYHU (UHV
tracks could result.

If climbing steps or cobblestone, avoid
climbing at an angle. Climb straight up
the slope and do not change course at
the top of the slope.

When climbing slopes. Do not sud -
denly change course at the point where
the slopes starts.

Avoid traveling with one track on a
slope or other raised surface and the

undercarriage component weatr.

Avoid rubbing the sides of the tracks
against walls or other vertical surfaces.

It is impossible to estimate track life because
WUDFN OLIH LV DuHFWHG E\ R
maintenance and application.

Due to varying applications, there is no wear
guarantee on rubber tracks. As a “rule of
thumb,” however, rubber track life expectancy
for track machines in “dirt” applications can be
up to 2 to 2-% times the normal life of a set of
pneumatic tires on a skid-steer machine.

IMPORTANT: Track damage caused by
heavy and/or abusive use is not covered
under warranty. Damaged tracks cannot
be repaired and must be replaced.

To extend track life, the IdealTrax™ track
tension is loosened when the engine is not
running. When the engine is started, the tracks
are automatically adjusted to the correct ten
sion. Monitor the tracks at startup to ensure the
automatic track tensioning system is working
prepedyHTNAEKS MihKikb loose can de-track.
Over-tightened tracks can cause power loss,
excessive roller, idler bearing and sprocket
wear, and track tearing.

Tracks and undercarriage should be cleaned
regularly. Mud and/or debris buildup in the

track rollers, sprockets and/or undercarriage
structure can accelerate track wear. It pre

vents proper engagement between the mating
surfaces of sprocket teeth and track links, can
FDXVH WKH WUDFNV WR EH FU
and may prevent roller rotation, leading to

RWKHU WUDFN RQ D ADW V XdudrRfickhr track failure. IdealTrax™ makes

Harder surfaces cause accelerated
track and undercarriage component
wear. Avoid sharp and spin turns on
hard surfaces such as concrete.

Avoid drops that cause severe blows to
the tracks.

High-speed operation and track
slippage accelerate track and
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cleaning tracks and undercarriage easier due

to increased clearance provided when the
PDFKLQH LV Ru DQG WHQVLRQ
relaxed.

Constant operation on slopes, side hills,
crowns and depressions accelerates guide lug,
idler, roller, and sprocket wear. Avoid cutting
across slopes. Instead, drive up or down them.
It is best to climb straight up or down, and

/+
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then turn when the machine is in a more levelAvoid allowing fuel, oil, salt or fertilizer to get
location. on the tracks. These substances can corrode
the metal cores in the rubber tracks. If these

the otherAlways turning in one direction can tE DtW:: U LdD OdV F R PH !;hQ | FRQ \tN DF
accelerate sprocket tooth, track tread, guide € tracks and undercarriageé with ciean water

OXJV DQG UROOHU ADQJH Ztg'rsrppve the damaging materials.

Unnecessary track slippage accelerates undé%?llo'd opl;(_erattmg n #Ob s_ltes w:erelzherebari
carriage and track wear and can cut tracks. sharp ObJects, Such as jagged rocks or broken

Avoid track slippage when driving into mate concrete, which can damage the lug surface_of
rial and dig using the lifilt hydraulics. Be the tracks. Use common sense when operating

aware when track slippage occurs and adjustin conditio_ns which are potentially dama_lging
machine operation to prevent it. to rubb_er tires, because the same conditions are
damaging to rubber tracks as well. Damaged
Avoid making spin turns or pivot turns, which tracks cannot be repaired and must be replaced,
accelerate wear and cause de-tracking. Alwaygd are not warrantable for failures under these

Alternate turning direction from one side to

make wide turns whenever possible. conditions.
Don't allow the sides of the tracks to strike  Excessively worn undercarriage components
against objects such as curbs or walls. will damage tracks. Monitor these components

Avoid traveling with one track on a slope or 0 €nsure maximum track life. If replacing

a projecting object and the other track on a  tracks, replace any worn undercarriage compo
ADW VXWID¥FHO ZLWK ERWK NeURHResapetime.oHY H O

surface if possible. Operating tracks with the |isten for unusual or loud track/undercarriage
outside or inside edge of the track turned up noises during operation. Loud/unusual noises
on a curb, mound or stone can crack tracks ogften indicate worn tracks/undercarriage.
shear the rubber.

Operate slowly and carefully. High-speed ~ SProcket Tooth Wear and Track Life

operation accelerates wear on all undercarriag@rn sprockets are a typical cause of track
and track components. damage and abnormal track noise. Check for

Avoid traveling or operating on broken stone, SProcket wear often. Sprocket wear (B, Fig.
jagged base rock, iron rods, scrap iron or oth&P) normally occurs along the sides and crests

recycling-type materials. Rubber tracks are n&f the sprocket teeth (C, Fig. 26). Use the
intended for these surfaces. sprocket tooth wear gauge (A - Manitou part

o ] ) _#50323051), included with the machine, to
Working in heavily stone-laden soils or condi getermine exact sprocket tooth wear:
tions can cause damage or de-tracking due to

stones becoming lodged in the idler or drive
sprockets.

Rubber tracks are not intended for use in
quarry, recycling or demolition applications.

Rubber track machines are not intended for use
with cold planers.

Harder surfaces cause accelerated wear on
track treads, links, rollers, idlers, sprockets and
other undercarriage components. To minimize
wear, avoid routinely driving and turning on
hard surfaces like asphalt and concrete.

IG 12 74 Printed in U.S.A.



OPERATION

Always replace sprocket mounting
hardware when replacing or re-attach -
ing sprockets.

Lift Arm Operation

Do not lift loads exceeding rated
operating capacity. See “Payloads/
Capacities” on page 39.

a. Attachment Transport Position:

Carry materials 200-300 mm (8-12")

above the ground, and adjust as necessary
* Hold the sprocket tooth wear gauge (A) to clear obstacles. Generally, carry the
against the sprocket teeth at the centerline of load as low as safely possible. Tilt buck

the sprocket as shown in the photograph. Wear ets back, as shown in Fig. 27, to prevent
JDXJH $ KDV WKH VDPH SUR ;spitingomnateild H WHHWK RQ D
new sprocket.

Fig. 26 - Sprocket Tooth Wear Gauge

 Sprocket wear is considered excessive if
1/8” (4mm) of material is worn from any point|
DORQJ WKH VSURFNHW WRRWK SURY¥

» Worn sprockets cannot be repaired and
should be replaced. Refer to the parts manug|l
for your machine for sprocket service part
numbers when ordering. Rotating sprockets lyy
swapping them from one side to the other camFig 27 - Transport Position
extend their service life, provided the wear is

limited to one direction of travel.

IMPORTANT: New tracks perform

better and last longer with new sprockets

EHFDXVH WKH PDWLQJ VXUIDFH SUR;{OHV DUH
matched.
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Lift Arm Lift Support 6. Move the lift/tilt controls to verify that the

controls do not cause movement of the lift
! WARNING [P

7. Raise the restraint bar to disable the
Afalling lift arm could result in severe hydraulic controls.

injury or death. _ _ o
Stay in the machine sitting in the oper

ator’s position. A second person, on the
outside of the machine, must:

If the lift arm must be left in the raised
position, BE SURE to properly apply

the lift arm support device.

a. Remove retaining fastener (L, Fig.
28) securing lift arm support (M) in the
storage position.

The operator must not leave the
operator’s position if the lift arm is in
the raised position unless the lift arm
support device is properly applied.

- warning

A second person on the outside of
the machine is required to assist with

applying the lift arm support.

Fig. 28 - Lift Arm Support Device in
Storage Position

Engage Lift Arm Support

1. Empty and remove the attachment. b. Position the lift arm support (M, Fig.

2. Bring the machine to a complete stopona 22 Over the lift arm cylinder rod (N, Fig.
level surface. 29).

3. Raise the lift arm as high as it will go.

4. Move the drive controls to the neutral

position.
—®
5, 6KXW Ru WKH HQJLQH

The lift arm should remain in the raised
position when the engine is stopped. Fig. 29 - Lift Arm Support Applied
If the lift arm is observed moving from
the raised position, stay in the oper -
ator’s position, lower the lift arm and
exit the machine. Have the machine
serviced by an authorized dealer before
operating again.

Start the machine and lower the lift arm
against lift arm support (M). Verify that
lift arm support (M) is properly posi
tioned as shown in Fig. 29.
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a. Remove lift arm support (M, Fig.
' WARNING ‘ 29) from the cylinder rod.

b. Reinstall the lynch pin through the

The lift arm support device must be welded steel post on the lift arm (O Fig.
properly positioned to prevent the lift 30).

arm from falling, which could result in
severe injury or death.

10.

11.

12.

6KXW Ru WKH HQJLQH DG UHPRYH WKH
ignition key.

Move the lift/tilt controls to verify that the
controls do not cause movement of the lift
arm and hitch plate.

Unfasten the seat belt and raise the
restraint bar. Exit the machine using the ~ Fig. 30 - Lynch pin securing lit arm
hand-holds. Take the ignition key with support device in the storage position.
you.

ROPS/FOPS Cab

m Do not remove or modify the Roll-Over
Protective Structure/Falling Object

A second person on the outside of
the machine is required to assist with
disengaging the lift arm support.

Protective Structure (ROPS/FOPS)

unless instructed to do so in Manitou-

approved installation instructions.
ORGL¢{FDWLRQV VXFK DV ZHO!

or cutting, can weaken the structure
Start the engine and raise the lift arm as and reduce the protection it provides.
high as it will go. A damaged ROPS/FOPS cannot be
repaired — it must be replaced.

The ROPS/FOPS must be replaced if an
rollover incident occurs. The protec -
6 KXW Ru WKH HQJLQH WLRQ RfHUHG E\ WKH 5236 )22

o ) impaired if it has been damaged in a
Move the lift/tilt controls to verify that the | 1over incident.

controls do not cause movement of the lift
arm and hitch plate.

Move the drive controls to the neutral
position.

Raise the restraint bar to disable the Tilt ROPS/FOPS

hydraulic controls. . )
Tilting up the ROPS/FOPS provides access to

Stay in the machine in the operator's  hydraulic, fuel, and electrical components.
position. A second person, on the outside
of the machine, must:
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Raising ROPS/FOPS 3. On machines equipped with a swing-out

cab door, securely close and latch the
' WARNING [

4. Close the engine cover.
Always secure the ROPS/FOPS to the

chassis with anchor bolts and washers 5. Lift ROPS/FOPS up and tilt it back

(A, Fig. 31) before driving or using the until the self-actuating lock mechanism

machine. engages. The lock mechanism locks the
. ROPS/FOPS in a rolled-back position (B,

Always close the swing-out cab door Fig. 32).

(if equipped) before tilting the ROPS/

FOPS.

Stay clear from underneath the ROPS/
FOPS as it is tilted.

Check ROPS/FOPS tilt component
condition at regular intervals. Replace
damaged or worn parts immediately.

1. Perform the “Mandatory Safety
Shutdown Procedure” on page 16.

Fig. 32 - ROPS/FOPS lock shown

2. Remove anchor bolts and washers (A, engaged

Fig. 31) securing the front of the ROPS/
FOPS to the chassis. NOTE: Gas springs balance the ROPS/

FOPS to aid raising and lowering.

Lowering ROPS/FOPS

1. With an assistant’s help, apply upward

force on the ROPS/FOPS while pulling
—® the self-actuating lock mechanism handle
(B, Fig. 32Fig. 32) toward the front of the
loader.

2. Lower the ROPS/FOPS until it contacts

the chassis.
Fig. 31 - ROPS/FOPS Anchor Fastener IMPORTANT:  Avoid damaging control
IMPORTANT:  BEFORE raising the handles by slowly lowering the ROPS/

5236 )236 SRVLWLRQ WKH VADWIAKE $HRF BggeRirol handies
as it will go. Avoid damaging control han- clear the ROPS/FOPS.

dles by slowly raising the ROPS/FOPS.

BE SURE the control handles clear the

ROPS/FOPS.
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! WARNING

Stay clear from underneath the ROPS/

FOPS as itis tilted down. Injury to 1HYHU XVH WKH ARDW PRGH Z
limbs can result. attachment raised, because this will

cause the lift arm to lower very rapidly.

7KH ARDW PRGH FDQ EH XVHG

3. Secure the ROPS/FOPS to the chassis the engine has stopped, is unable to
with anchor bolts, and washers. Torque Pe started, and lowering the lift arm is
anchor bolts to 102 Nm (75 Ib.-ft.). necessary to allow the operator to exit

the loader.
! WARNING |

For Hand/Foot loaders, use your toes to push

Always secure the ROPS/FOPS to the the left foot pedal all the way down to detent
chassis with anchor bolts and washers WKH ARDW FRQWURO )RU 7 %]
(A, Fig. 31) before driving or using the right control handle fully forward to detent the

ARDW FRQWURO 7KLV PRGH D
lift arm to follow the ground contour while
traveling over changing ground conditions.

For Hand/Foot loaders, use your heel to push
Self-Leveling (Option) the left foot pedal up to horizontal to deacti

vate. For T-bar loaders, pull the right control
KDQGOH UHDUZDUG WR GHDFV
the ground plane, (Fig. 33) when the lift arm is automatically deactivated when the machine

is raised (A). This feature is especially useful LV VKXW Ru

when using pallet forks. JRU -R\WVWLFN ORDGHUV SUHV
. . WKH ULJKW FRQWURO KDQGOF

IMPORTANT: Self-leveling operates

only when the lift arm is raised: when the VHFRQGV WR DFWLYDWH FRG

OLIW DUP LV ORZHUHG % THYVEQYPHHIE) VF GRRFWLYE

activated.

machine.

Self-leveling automatically keeps the tilt
angle of the attachment constant, relative to

Connecting/Disconnecting
[Self-Leveling Operates When _ Sen-Levelng Does Not Attachments

Lift Arm is Raised Operate When Lift Arm is
o m
M—@ x&- To prevent unexpected release of the

; 2 C § attachment from the hitch, be sure to
S —® secure the latch pins by rotating the

, @) | levers all the way to the hitch. Locking
—® pins must be fully engaged through the
®

holes in the attachment frame before

using the attachment. The attachment
FRXOG IDOO R LI LW LV QRW
hitch and cause serious injury or death.

Fig. 33 - Self-Leveling Operation
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The machine features a All-Tach™ attaching IMPORTANT: To check that the

mechanism for mounting a bucket or other

attachment is properly installed tilt the

attachment. Two latch levers engage the atchDWWDFKPHQW IRUZDUG -VOLJK

pins to secure the attachment.

ward pressure to the attachment prior to

operating.

Connecting Attachments

®—

Fig. 34 - Hitch for Attachments

1. Rotate the latch levers (P, Fig. 34) to a
vertical position to fully retract the latch
pins.

2. Start the machine engine and be sure thg

lift arm is lowered and in contact with the

machine frame.

3. Align the machine squarely with the back
of the attachment.

4. Tilt the hitch forward until the top edge

5.

Disconnecting Attachments

—® 1.

Tilt the hitch back until the attachment is
Ru WKH JURXQG

Exercise the “Mandatory Safety
Shutdown Procedure” on page 16.

Relieve any hydraulic pressure in the
auxiliary and attachment lines:

a. Turn the key switch, but do not start
the engine.

b.  With the restraint bar down, move
the auxiliary hydraulic control back and
forth. This will relieve the pressure in the
hydraulic system.

With the engine OFF, leave the operator’s
compartment, disconnect the auxiliary
hydraulic hoses and rotate the latch levers
completely vertical to fully retract the

latch pins.

Start the engine and be sure that the lift

RI WKH KLWFK LV EHORZ W & & 4y Ippyergeangi gpntact with

back side of the attachment and centered

between the vertical plates. 6.

5. Slowly drive the machine forward and,
at the same time, tilt the hitch back to

the machine frame.

Tilt the hitch forward and slowly back the
machine away until the attachment is free
from the machine.

HQJDJH WKH ADQJH RQ WKH EDFN VLGH RI WKH

attachment.

Powering Attachments with

Hydraulic Function

6. 6WRS IRUZDUG WUDYHO ZKHOQ
Hydraulically-powered attachments are pow

engaged, but continue to tilt the hitch

WKH ADQJH LV

EDFN WR OLIW WKH Dw wHadKeng Hepusipnndipulics gl

NOTE:
the ON position and the restraint bar
GRZQ WKH DX[LOLDU\ K\GUDX

7. Exercise the “Mandatory Safety
Shutdown Procedure” on page 16.

LWK WKH HQJLQH 2)) Nt

8. With the machine engine OFF, leave the P& moved to relieve any pressure in the
operator’s compartment and rotate the hydraulic system.

latch levers all the way to the hitch to
fully engage the latch pins.

[+ 80
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Fig. 35 - Auxiliary Hydraulic Circuit
Connections

Route the hydraulic hoses so they do
not get pinched when the attachment
is tilted forward and back. Damaged or
burst hydraulic hoses could result.

IMPORTANT: Always check hydraulic
IXQFWLRQ RI WKH DWWDFKPH(
make sure the hydraulic hoses have not

been installed in reverse.

The hydraulic couplers are located on the left
lift arm. “A” port is pressure (A, Fig. 35) “B”

port is return (B, Fig. 35)when the auxiliary heat in hydraulic attachments left in direct
control is in the detent position.

Connecting Hydraulic Attachments
to the Auxiliary Hydraulic Circuits
IMPORTANT: Connect hydraulical-
ly-powered attachment hoses to the

auxiliary circuits after the attachment is
secured to the hitch

Disconnect hydraulically-powered attach-
ment hoses from the auxiliary circuits
before removing the attachment from the
hitch.

1.

NOTE: Pressure buildup caused by

VXQOLJKW FDQ PDNH LW GLGOF
WKH TXLFN FRXSOHUV WR WKH&
attachment.

Disconnecting Hydraulic
Attachments from the Auxiliary
Hydraulics Circuits

1. Empty the attachment and lower it to the
ground.

2. 6KXW Ru WKH HQJLQH-DQG
tion. Remove the ignition key and take it
with you.

Empty the attachment and lower it to the3. Raise the restraint bar.

ground.

4. Relieve the pressure in the standard auxil

6 KXW Ru WKH HQJLQH-DQG Aty HydRalfids dckit! LIQL

Push on the hose connection locking rings
until the hose connections release.

3XVK WKH KRVH FRQQHFWLRQV ¢UPO\ RQWR WKH

2.
tion. Remove the ignition key and take it
with you.

3. Raise the restraint bar.

4. Clean the hydraulic connections on the
hoses and the connections.

5. Relieve the pressure in the standard auxil
iary hydraulics circuit.

6.
auxiliary hydraulic connections until they
snap into place.
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/+



OPERATION

Auxiliary Hydraulics Operation

Fig. 36 - T-Bar Auxiliary Hydraulics Fig. 38 - Joystick Auxiliary Hydraulics
Control Pedal Control Rocker Switch
For T-Bar controls, a foot pedal is used to-con

WURO WKH GLUHFWLRQ R K\GEnmpy the attaghngnparglower it to the
ground.

2. 6KXW Ru WKH HQJLQH :LWHK
EXW WKH HQJLQH Ru PRYH
hydraulics control rocker switch (F, Fig.

38) on the right joystick back and forth to
relieve pressure in the auxiliary hydrau
lics circuit.

3. 7XUQ Ru WKH LIJQLWLRQ 5F
key and take it with you.

4. Raise the safety bars/arm rests and exit
the machine using the hand holds.

—@ 5. Clean the hydraulic connections on the

hoses and the connections.

6. Relieve any residual pressure remaining
in the auxiliary hydraulics circuit by
Control Handle into the auxiliary coupler.

For Hand/Foot controls, the right handle
FRQWUROV WKH GLUHFWLR Guua et Baimi
A locking pin (C, Fig. 37) locks it in the “UP”
position for continuous operation.

ARZ

Route the hydraulic hoses so they do

not get pinched when the attachment is
tilted forward and back. Damaged or burst
hydraulic hoses could result.

7. Continue to push the hose connections
(UPO\ RQWR WKH DX[LOLDU
nections until they snap into place.
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IMPORTANT: Always check hydraulic function Working with Buckets

Rl WKH DWWDFKPHQW EHIRUH XVH WR PDNH VX

the hydraulic hoses have not been installed in Buckets are mainly used for digging, loosen
reverse. ing, lifting, transporting and loading loose or

solid materials.

NOTE: Pressure buildup caused by heat in

hydraulic attachments left in direct sunlight can m
PDNH LW GLOFXOW WR FRQQHF

WKH ¢ WWLQJV RQ WKH DWWDFKPHQW

Make sure the bucket is securely

NOTE: The auxiliary hydrauIiC COUplerS are attached to the hitch before Starting
located on the left lift arm. When the auxiliary

FRQWURO VZLWFK LV DFWLYDWHE|3(' LQ HLWKHU GLUHFWLRQ WKH
inside and outside couplers can be “pressure”  Avoid tilting a bucket back when the
RU 3UHWXUQ " GHSHQGLQJ RQ lifkarms follyraised, MrriaV may fall
switch is activated. The smaller center coupler over the rear of the bucket and onto
is for the case drain. WKH RSHUDWRU ,I QHFHVVDU!'
of the bucket with a guard to prevent
material from falling out of the back of
the bucket.

Always carry the loaded bucket with
the lift arm in the transport position.
For additional stability when operat -
ing on inclines, always travel with the
heavier end of the machine toward the
top of the incline.

Make sure you have a good view of the
material you are digging, and of the
area you will be working in.

Use extreme care when digging around
foundations or walls. Never remove
material that might compromise a wall
or foundation.

1HYHU SXVK WKH 3ARDW " EXW
bucket or attachment raised, because
this will cause the lift arm to fall.

Always maintain a safe distance from
electric power lines and avoid contact
with any electrically charged conduc -
tor or gas line. Accidental contact or
rupture can result in electrocution or

an explosion. Contact the “Digger’s
Hot-line” or proper local authorities for
utility line locations before starting to
dig.
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Read the “Safety” section in this
manual, starting on “Safety” on page
15, before working with a bucket.
Pay special attention to the “During
Operation” information, starting on
“During Operation” on page 18.

Always follow the information included
in the “Safety” section. Serious injury
or death can occur if the safety infor
mation is not followed.

Make sure the bucket is securely
attached to the hitch before start
ing work. Refer to “Connecting
Attachments” on page 80.

Digging Tips
When completing a digging task:

* When digging in a pit, exit the pit outside
the digging line, through an area as level as
possible.

« If possible, dig by removing adjacent strips.

* Drive forward when transporting a full

Avoid tilting a bucket back when the

lift arm is fully raised. Material may fall
over the rear of the bucket and onto the
operator’s position.

When on slopes, always set the lift
arm to the transport position (“a.
Attachment Transport Position: Carry
materials 200-300 mm (8-12") above
the ground, and adjust as necessary
to clear obstacles. Generally, carry
the load as low as safely possible. Tilt
buckets back, as shown in Fig. 27, to
prevent spilling material.” on page
75) and tilt the bucket fully back.

Secure heavy or awkward loads. If nec
HVVDU\ (W WKH UHDU RI WKH
guard to prevent material from falling

out of the back of the bucket.

Whenever possible, drive in reverse
when transporting a bucket loaded with
material down a steep slope.

Make sure you have a good view of the
material you are digging, and of the
area you will be working in.

bucket out of the digging area.

I+ 84

Printed in U.S.A.



OPERATION

Digging with a Standard Bucket

Loading a Bucket

® @

® O

Fig. 39 - Digging with a Bucket

1. Approach the digging site with the
lift arm slightly raised. Tilt the bucket 1.
forward until the cutting edge contacts thg
ground.

2. Tilt the cutting edge of the bucket down
at an angle appropriate for ground 3
hardness.

3. Drive forward slowly, digging into the
ground with the cutting edge of the
bucket and gradually lower the liftarm.

4. When the bucket is full, raise the bucket
and tilt it back and back away fromthe g
material.
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Fig. 40 - Loading a Bucket

Lower the bucket to the ground.

Tilt the bucket slightly forward so the
bucket cutting edge is pointing slightly
down into the ground.

'ULYH IRUZDUG XQWLO WKH
with material. Adjust the bucket tilt as
needed to remove an even layer of ground
and to reduce track slip.

Tilt the bucket back and raise it to scoop
up material.

Reduce engine speed and back out of the
material.

Set the bucket to transport position.
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Loading Trucks (or Hoppers) Tips When Loading Trucks

®

Fig. 41 - Dumping into a Truck (or 1.
Hopper)

IMPORTANT: When the self-leveling . .
IHDWXUH LV RQ WKH Wi oWw>D &@IASRS M RUSkeb g ¢ feget
PHQW LV NHSW FRQVWDQW U HEERAO HUMRINg WapR ypu are driving
JURXQG SODQH ZKHQ WKH oL N SEqigbt g tqward hetpick.

ZKHQ WKH OLIW DUP LV ORZ&H Wi ifR the Wikbbehind you to keep
self-leveling is not activated. GXVW DZD\ IURP \RXU IDEH
fans.

Fig. 42 - Loading Trucks

The truck and machine working direction
should form an angle of 45°.

1. Approach the truck and stop, allowing for
clearance to raise the lift arm and loaded
bucket, and raise the bucket untilthe o, pEN; OOL QJ +ROHV DQG

lower edge of the bucket clears the truck
bed. Embankments

2. Drive slowly forward and stop with the
bucket over the inside of the truck.

3. Tilt the bucket forward and dump the
material into the truck bed.

4. When the truck is half-loaded, use the @ @
bucket to spread the load evenly.

5. Back away from the truck while tilting
the bucket back and lowering the lift arm

Fig.43- %DFN¢,;OOLQJ
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1. Lower the bucket a few inches from the Grading Using Float

ground. Slowly drive forward until the

front edge of the bucket extends halfway
over the edge of the hole or embankmer

2. Tilt the bucket forward to dump the
material.

3. Tilt back and raise the bucket. Inspect th
KROH HPEDQNPHQW IRU

4. Continue to dump material as necessary
IRU SURSHU (0O

5. Back away from the embankment while
tilting the bucket back and lowering the
lift arm.

Grading without Float

® ®

® @

Fig. 44 - Grading without Float

1. Raise the bucket slightly and tilt it
forward.

2. Release material from the bucket while
traveling forward.

3. Tilt the bucket forward and adjust the
lift arm height until the cutting edge is
slightly above the ground.

4. Drive in reverse, smoothing the material
released in step 2 with the front edge of
the bucket.
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Fig. 45 - Grading Using Float

Lower the bucket to the ground.

$FWLYDWH WKH OLIW DUP /
Drive Controls” on page 67 or “Hand/
Foot Drive Controls” on page 68.

Tilt the bucket forward so it stands on the
cutting edge at a 30°-45° degree angle to
the surface being leveled.

'ULYH LQ UHYHUVH GUDJJL
bucket. Adjust the tilt angle of the bucket
while driving in reverse to control the

spread of the material.
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Working with Pallet Forks

Read the “Safety” section in this
manual, starting on “Safety” on page
15, before working with pallet forks.
Serious injury or death can occur if
the safety information is not followed.
Pay special attention to the “During
Operation”information, starting on
“During Operation” on page 18.

Follow all instructions provided with
the pallet forks.

Use only approved pallet forks. Use
special caution and maintain tilt control
at all times when using pallet forks.

Always approach the load from a
straight-ahead position.

Position the fork arms as far apart as
possible, as allowed by the load.

Load both fork arms evenly, positioned
under the pallet as far as they will go.

Lift, transport and unload loads only

DO NOT exceed pallet fork load center
and/or lifting capacity. Refer to the
pallet fork payload /capacities table on
page 83.

Do not use high travel speed range
when using pallet forks.

DO NOT use standard fork arms as
reverse (inverted) forks.

Never allow a load to get closer than 6
m (20 ft.) to overhead electrical lines.

DO NOT push, pull or shove the fork
arms, or move them in at a slanting
angle; the resulting lateral forces can
damage the fork arms.

'2 127 SXO0O ORDGV R WKH IR

allow loads to fall onto the forks arms.

DO NOT tilt the pallet forks to raise
loads.

DO NOT lift or transport molten mate
rial with pallet forks.

RQ ¢UP DQG OHYHO JUR X Q (Repainwark pixfork|apmng pwist be per

load-bearing capacity.

Always transport the load close to the
ground as is safely possible. Observe
minimum ground clearance.

Use pallet forks for material handling
and/or material transport only.

Never lift a load using only one fork
arm.

Make sure the fork arms are safely
locked onto the fork frame before use.

Do not lift unstable material, or material
that is not properly secured on the fork
arms.

Never leave a machine with the forks
raised or a load unattended. Make sure
all persons stay clear of suspended
loads.

[+
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formed only by authorized personnel.
Always keep pallet fork arms clean.

Secure loads as directed in the pallet
fork Operator’s Manual to prevent the
loads from falling.

Never modify pallet fork arms.

Do not lift or transport persons on the
pallet forks.

Do not drive on public roads with pallet
forks installed on the machine.

Do not stack loads which are not
properly packaged or have damaged
pallets/stacking containers. Do not
stack loads on top of loads, which may
have shifted.

Always tilt pallet forks back slightly
during transport to help retain the load.
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2. Position the fork arms parallel to the
' WARNING [RESS

3. Make sure the fork arms are adjusted as
Do not use bent, cracked, or otherwise far apart as possible, as allowed by the
damaged fork arms/pallet forks. load, and are both the same distance away
from the center-line of the load.

Always inspect pallet forks each time

before using. Refer to the pallet fork 4. $GMXVW WKH KHLIJKW RI Wk

manufacturer’s documentation and/or the lifting area at the bottom of the pallet.
contact the pallet fork manufacturer for

information regarding safe pallet fork 5. Drive slowly and carefully forward until
condition criteria: the fork frame contacts the material.

* Check the fork arm locks for proper 6. Make sure the pallet is evenly and safely
function and/or damage. Do not use positioned on the pallet fork arms.

pallet forks with damaged locks or
locks that do not function properly.

« Visually check the fork arm hooks Lifting Loads Using Pallet Forks

and/or bends for cracks and/or defor - 7. Apply the parking brake.
mations. Do not use fork arms that are
cracked and/or have deformations that
make the fork arms unsafe.

Slowly raise the pallet forks. Do not raise
the pallet forks any higher than required.
Make sure to not exceed pallet fork load
* Do not use fork arms that have bends center and/or liting capacity. Refer to

or blades that have more than 10 per - “Payloads/Capacities” on page 39.
cent of the original material worn away.

©

Lower the load immediately if you are
unsure of the load, the equipment, or in
case of any unsafe circumstances.

 Check the fork arms blades and tips
for deformations or holes..

10. Tilt the pallet fork frame back slightly, to

. . help retain the load.
Transporting Loads Using Pallet

Forks

IMPORTANT: When the self-leveling
IHDWXUH LV RQ WKH WLOWFglffJOH Rl WKH DWWDFK

Transporting Loads Using Pallet

ment is kept constant when the lift arm 11. Make sure the area around and behind
LV UDLVHG :KHQ WKH OLIW D U rhiaéhiReRsZciéat bfGystanders and
self-leveling is not activated. Refer to obstacles.

“Self-Leveling (Option)” on page 79 for

more information about the self-leveling 12. Slowly and carefully drive in reverse
feature. and lower the pallet forks to transport

position when it is safe to do so. Refer to

“a. Attachment Transport Position: Carry
Loading Pallet Forks materials 200-300 mm (8-12") above the
ground, and adjust as necessary to clear
obstacles. Generally, carry the load as
low as safely possible. Tilt buckets back,

1. Stop the machine immediately in front of
the material
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as shown in Fig. 27, to prevent spilling 21. Slowly and carefully drive in reverse
material.” on page 75. away from the placed load until the lift
arm can be lowered to transport posi
tion. Refer to “a. Attachment Transport
Position: Carry materials 200-300 mm
(8-12") above the ground, and adjust as

13. Carry the load as low as safely possible
during transport. Observe minimum
ground clearance.

14. Drive slowly and carefully forward necessary to clear obstacles. Gener.ally,
directly toward the place where the load carry the load as low as safely possible.
will be set down. Tilt buckets back, as shown in Fig. 27, to

prevent spilling material.” on page 75.

22. Slightly tilt the pallet fork frame

Setting Down Loads Using Pallet backwards.

Forks

NOTE: If the load will be placed on top Diesel Particulate Filter (DPF)
RI VWDFNHG PDWHULDO P DRéfenexatioh Watel@ds]Q WKH

load in the center of the stack. The Diesel Particulate Filter (DPF) treats

exhaust emissions in compliance with Tier 4
6WDJH % HPLVVLRQ VWDQGL

relies on high exhaust temperatures. Periodic

Do not stack loads which are not DPF maintenance (regeneration) is required,
properly packaged or have damaged dependent upon machine operation load /
pallets/stacking containers. Do not temperature.

stack loads, or on top of loads, which NOTE: Machines operated primarily at
have shifted. high loads and operating temperatures

UHTXLUH OHVV IUHTXHQW '3) |
Extended periods of engine idling rapidly

LQFUHDVHV '3) VRRW OHYHOV
IUHTXHQW UHJHQHUDWLRQ RS

15. Raise the pallet forks slightly above
where the load will be placed.

16. Tilt the pallet forks as needed to level the .
fork arms. There are three modes of DPF regeneration:
. . Passive / Assist Regeneratioi©ccurs
17. Carefully drive slowly forward until the automatically without operator input. Passive/

load is positioned precisely above where DVVLVW UHJHQHUDWLRQ GRH\
the load will be placed. Use care when operation.

aligning the load with a stack. ) )
Reset RegenerationOccurs automatically,

18. Slowly and carefully lower the liftarm  but can be inhibited by the operator. Increases
until the load is placed. exhaust gas temperatures. Reset regeneration
occurs approximately every 100 hours of eper

19. Make sure the fork arms are nodon ation. See “Reset Regeneration” on page 91.

ger bearing weight and are free to be
retracted. NOTE: 5HVHW UHJHQHUDWLRQ |

~isimproved if the machine is operated at
20. Make sure the area around and behind yig- to high-throttle settings when reset

the machine is clear of bystanders and yegeneration mode is in progress.
obstacles.
Stationary Regeneration Requires operator
action to initiate and takes approximately
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25-30 minutes to complete. See “Stationary
Regeneration” on page 92. LEB = @H

IMPORTANT:  The machine cannot

be operated and must be parked in a
ZHOO YHQWLODWHG DUHD mw A DEOT®
materials when stationary regeneration is

in progress. E C

<>}

' WARNING | 1234.5%

There is a possibility of carbon monox - Fig. 46 - Reset Regeneration In Progress
ide poisoning if stationary regeneration
occurs in an enclosed space. Always
perform stationary regeneration in a
well-ventilated area.

When reset regeneration occurs, the DPF
in-progress (elevated temperature) symbol (Q,
Fig. 46) displays on the screen.

Reset Regeneration Inhibit

DPF regeneration inhibit prevents reset regen
eration from occurring.
During regeneration, there will be high

exhaust gas temperatures, even at

low load. Stay clear of the DPF during _
regeneration.

Permanently inhibiting regeneration is

not recommended, as this will even -
WXDOO\ FDXVH VLIQL{FDQW U
engine power and will force premature

IMPORTANT. Reset regeneration can '3) VRRW (OWHU UHSODFHPHQ
be prevented from occurring. See “Reset

Regeneration Inhibit” on page 91.

Reset regeneration occurs automatically - _)
(unless inhibited) approximately every 100 Y ',é} \)

hours of operation.

NOTE: 5HVHW UHJHQHUDWLR
is improved if the machine is operated at

Reset Regeneration

mid- to high-throttle settings while regener-
ation is in progress.

Fig. 47 - Reset Regeneration Inhlblt
button

To temporarily inhibit reset regeneration, hold
down button (R, Fig. 47) until the strike-
through in the Reset Regeneration symbol (S)
turns to red.
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NOTE: DPF in-progress (elevated DQG ZLOO IRUFH SUHPDWXUH
WHPSHUDWXUH V\PERO 4reb|-aéement.2|-oo QRW
be displayed when reset regeneration is

inhibited. =3 OV (®)
SH.Yov @l
Stationary Regeneration OV

Stationary regeneration may be periodically
required to reduce DPF soot build-up. The frg D0 2
guency of stationary regeneration is dependgnt
upon machine operation and engine load. 6 6 6
The machine cannot be used during stationafy

regeneration and cannot be moved with

out interrupting the stationary regeneration Fig. 49 - Statlonary Regeneratlon
process.

To proceed with stationary regeneration (Fig.

=5, X® 49): .
@ < E_)) X @| 1. Park the machine in a safe, well-ven
- )(6 WLODWHG ORFDWLRQ DZD\
i materials.

_ 2. The following conditions need to be met
£ 0 before stationary regeneration continues:

6 6 6 6 a. Pressthe button on the control
keypad or lift the operator restraint bar to

apply the parking brake. A check mark

Fig. 48 - Statlonary Regeneratlon Request is displayed next to the parking brake
Screen symbol (T).
When stationary regeneratioreds to be b. When engine coolant has reached
performed, the regeneration request screen operating temperature (above 140° F / 60°
(Fig. 48) displays on the information center C, a check mark is displayed next to the
electronic display. coolant temperature symbol (U).
NOTE: The stationary regeneration c. Place throttle controls to the lowest
UHTXHVW VFUHHQ FDQ-EH W H B®RdsBting.@ chedk vhark is displayed
missed by pressing the reset regeneration next to the engine RPM symbol when the

LQKLELW EXWWRRU 5 VHHRR QG Vengine is running at low idle.

Until the previous screen displays. The

VWDWLRQDU\ UHJHQHUDWLRQ UHTXHVW VFUHHQ ZLOO
UHWXUQ PLQXWH DIWHU EHLQJ GLVPLVVHG IRU

DV ORQJ DV WKH UHTXHVW UHPDLQV DFWLYH

IMPORTANT: Perform stationary

regeneration as soon as possible when

WKH VWDWLRQDU\ UHIJHQHUDWLRQ UHTXHVW VFUHHQ
displays. Postponing stationary regen-

eration for extended periods will cause

VLIJQLILFDQW UHGXFWLRQ LQ HQJLQH SRZHU
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Forcing Stationary Regeneration

/}‘H:_ )V Statiqnary regeneration can be perform(_ed at
= S any time after 50 operating hours following the
22 % previous stationary regeneration.

To perform stationary regeneration on-demand:

éé‘@@ & /@ % \v

Fig. 50 - Stationary Regeneration
In-Progress Screen
3. When all three check-marks (T, U &
V) are displayed on the Stationary
Regeneration screen, press and hold

the button (W) until the Stationary
Regeneration In-Progress screen displays

Fig. 51 - Forcing Stationary Regeneratlon

(Fig. 50). To perform stationary regeneration on-demand:
NOTE: Stationary regenera’[ion can be Press button (X, Figure 14) associated with the
interrupted at any time by releasing the DPF regeneration symbol (Y), until the regen

SDUNLQJ EUDNH DGYD QF L Gratipnseiesy disprywy RetsHo “Rtetionary
stopping the engine. Stationary regenera- ~ Regeneration” on page 92 to proceed with
tion must start again from the beginning if ~ Stationary regeneration.

it is interrupted.

Stationary regeneration completion percentangF Maintenance
is displayed as during the stationary regenerd
tion progresses. Progress percentage disap

pears when stationary regeneration completes.

[72]
n
S
3K
9

NOTE: Stationary regeneration takes
approximately 25-30 minutes.

i 0

| 66‘66

It is not necessary to stay in the
machine during stationary regenera -

Fig. 52 - DPF Service Screen

tion. Keep the machine under observa - '3) VRRW (OWHU UHSODFHPHQ
tion while regeneration isin progress the DPF (Piesel Pf’irticulate Fllter) Service

in case of malfunction. Keep bystand -  Screen (Fig. 52) displays.

ers away from the machine while NOTE: Contact your dealer when the
regeneration is in progress. DPF Service screen displays.
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OPERATION

compartments and the engine compartment.
Take the keys with you.

After Operation

! WARNING Jump-Starting

3DUN WKH PDFKLQH RQ ¢ U PIf the haftenoberomex disgharged or does not

Raise the restraint bar to disable the have enough power to start the engine, use
hydraulic controls. jumper cables and the following procedure to

jump-start the engine.

The ONLY safe method for jump-start -
ing a discharged battery is for TWO
PEOPLE to perform the following pro -
cedure. The second person removes
the jumper cables so that the operator
does not have to leave the operator’s
compartment with the engine running.
NEVER make jumper cable connec -
tions directly to the starter solenoid

of either engine. DO NOT start the
engine from any position other than

on the operator’s seat and then ONLY
after being sure ALL controls are in
“neutral.”

' WARNING

Always apply the lift arm support if
leaving the machine with the lift arm in
the raised position Refer to “Lift Arm
Lift Support” on page 76.

If you must park on a slope or

an incline, park across the slope
and block the machine to prevent
movement.

' WARNING

If parking on a street, use barriers, cau -

tion signs, lights, etc. to increase the
visibility of the machine and prevent
collisions. This is especially important

Closely follow the procedure, in order,
to avoid personal injury. In addition, to
protect your eyes wear safety glasses

and avoid leaning over the batteries
while jump-starting.

at night, during bad weather and in
KLJK WUD"F DUHDV

DO NOT jump-start the battery if it is frozen,
because it may rupture or explode.

NOTE: BE SURE the jumper battery is a
12-volt D.C. battery.

After performing the”"Mandatory Safety
Shutdown Procedure” on page 16, perform
the following tasks and checks:

« Fill the fuel tank. Refer to"Types of

Lubricants” on page 101. ) )
1. Turn the keyswitches of both vehicles to

OFF, be sure the vehicles are in “neutral”
and NOT touching each other.

* Remove any dirt and/or debris from the
engine compartment.

* Remove any mud from the chassis. Clean
any dirt or water from the cylinder rod surfaces
to prevent corrosion and protect the cylinder
seals.

Connect the positive (+) jumper cable

to the positive (+) battery terminal on

WKH GLVDEOHG PDFKLQH ¢
allow the positive clamps to touch any

« If parking the machine for an extended metal other than the positive (+) battery
period, lock the cab door, the storage eom terminals.

SDUWPHQW WKH EDWWHU\ DQG K\GUDXOLF (OOHU
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3. Connect the other end of the positive  Lifting the Machine using a Crane

jumper cable to the jumper vehicle’s
battery positive (+) terminal. ' WARN'NG ‘

4, Connect the negative (-) jumper cable to -
the jumper vehicle’s battery negative (-) Make sure the crane and the lifting
terminal. JHDU FDEOHV FKDLQV KDYH

load-bearing capacity.
5. ODNH WKH ¢QDO QHJDWLYH MXPSHU FDEOH
connection to the disabled machine’s '€ crane and the lifting gear must be

engine block or machine frame (ground) 2diusted to the proper dimensions.

such as the rear grille latch post — NOT Always “f_t Fhe machlne soitis horizon -
to the disabled battery’s negative post. [f{@! When itis raised.

connected to the engine, keep the jumpeBecure the machine against uninten -
clamp away from the battery, fuel lines tional movement!

and moving parts. Keep clear of suspended loads.

6. Startthe machine. If it does not start at Never [ift with anyone in or on the
once, start the jumper vehicle engine  machine.
to avoid excessive drain on the booster

battery. Securely fasten the lifting gear to the

machine at the designated lift points.
7. After the disabled machine is started andl'he crane lifting crew must include
running smoothly, have the second pers
remove the jumper cables (negative (-)
MXPSHU FDEOH ¢UVW - | Ultrheymaching snty svithunovattegh. -

cle’s battery and then from the disabled Ments, with the exception that the stan -
machine while being sure NOT to short dard bucket can remain attached. The

the two cables together. bucket must be empty and setto trans -
port position. Refer to “a. Attachment
$OORZ VXVFLHQW WLPH IRUTMAKJdrt PdSkisn: ¥ahibtérials
machine alternator to build-up a charge in 200-300 mm (8-12”) above the ground,
the battery before attempting to operate the and adjust as necessary to clear obsta -
PDFKLQH RU VKXW WKH HQ tle® Hefkethlly, carry the load as low
as safely possible. Tilt buckets back,
as shown in Fig. 27, to prevent spilling
material.” on page 75.

cé@(perienced crane operators only.

Crane Lifting Preparation

IMPORTANT: &UDQH KDQGOLQJ Ul
lifting gear with a spreader bar with 4
URSHV FKDLQV HWF

NOTE: ,I D EXFNHW LV DWWDFK
empty.

1. If abucket is attached, make sure it is
emptied. Tilt the bucket back.
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Observe all local regulations governing
the Ioadirég and transporting of equipment

eRU S PAGEH Motor Carrier Safety

Regulations, Section 392). Ensure that the
hauling vehicle meets all safety requirements
before loading the skid-steer machine. Use the

tie down/retrieval points in situations where

Do not allow anyone to stay in the cab. overall distance by which the machine is to

be moved is less than 100 feet (30.5 m) at 6
mph (10 km/hr) or less. The optional brake
release package (page 48) facilitates machine

2. Lower the lift arm.
3. 7XUQ Ru WKH HQJLQH DQ(Ig'eféJré'h
ignition key.
4. Raise the restraint bar to disable the
hydraulic controls.
5. If equipped, close and lock the cab door.lifting the machine is not possible and the
6. Close all compartment doors and the
engine cover.
7.

and rear lift points. The spreader bar
length should allow for the lift chains to 1
be as vertical as possible during lifting.
The lifting chain lengths should allow for
lifting the machine as level as possible. 2.

_ 3.
» 4

Do not fasten the lifting gear to the cab

to crane lift the machine.

Connect spreader bar and chains to frontetrieval in such situations. When transporting
a machine:

Block the front and rear of the hauling
vehicle’s tires.

If the machine has an attachment, lift it
VOLJKWO\ Ru WKH JURXQG

Back the machine slowly and carefully up
the ramp onto the vehicle.

Lower the machine attachment to the
YHKLFOH GHFN WXUQ Ru W
remove the key.

8. Carefully raise the machine, keeping it a§
level as possible.

Towing / Transporting the Machine

Park the truck or trailer on a level sur -
face. Be sure the vehicle and its ramps
have the weight capacity to support the

machine. Make sure the vehicle surface
and its ramps are clear of debris and
slippery material that may reduce

Fig. 53 - Front Tie Down / Retrieval Points

WUDFWLRQ ORYH WKH PDFKLQH RQ DQG R#%

the vehicle ramp slowly and carefully.
Failure to follow these instructions
could result in an overturn accident.
Towing the machine is not recom -
mended as a means of transportation.
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Loading and Transporting the
Machine on a Transport Vehicle

' WARNING
-

Do not exceed the transport vehicle’s

gross weight rating and the gross axle

weight rating when loading and trans -

porting the machine. The transport

YHKLFOH PXVW KDYH VX"FLHQ

_ _ _ _ for the size and weight of the machine.

Fig. 54 - Rear Tie Down / Retrieval Points 5HIHU WR 36SHFL;FDWLRQV' R

5. Fasten the m.acr_]me to the hau_llng Veh'dﬁ/lake sure the load does not fall
at the points indicated by the tie-down
decals (Fig. 53 and Fig. 54).

short of the minimum axle load of the
steering axle, otherwise the transport
6. Measure the clearance height of the ~ Vehicle’s steering could be seriously
machine and hauling vehicle. Postthe D¥HFWHG
clearance helght in the cab of the VehiCIqumove any mud, snow or ice from
the tracks on the machine to prevent
slipping.
Position the machine at the lowest
possible position on the transport
platform, with the center of gravity of

When towing a machine:

1. Connect the towline to both tie down/
retrieval points at the front or the rear
of the machine. Use of only a single
retrieval point or connecting the towline .
to any point on the machine other than tﬁge load over center line of the trans -

: . . vehicle. Distri ial |
designated retrieval locations could resufei’g:urg a?w ive:tloggtinp?hr;aaxcl);sdzrgo
in machine damage.

the transport vehicle.
2. The towline strength is at least 1.5 times g cyre the machine properly so it
the gross weight of the machine. The oot slip, slide, roll, tip over or fall, or
towline length is such that the maximum .5, ;se the transport vehicle to tip over
towing angle does not exceed 20°. under transport conditions. Use anti-
slip bases and linings, load-securing
straps and chains, clamping beams,
protective pads, nets, edge protectors,
etc. as needed to properly secure the
load. Consider all possible transport
conditions such as: heavy braking,
evasive maneuvers, and uneven or
rough roadways.

Adjust transport speed to the load, to
WKH URDG WUD"F FRQGLWLRQ
handling of the transport vehicle

Always use the proper tie-down points
when using straps and chains.
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Loading and Securing the Machine 3. Raise the hitch plate/attachment enough
so that it will not touch the loading ramps.
' |
: WARNING . Slowly and carefully drive the machine
in reverse onto the transport vehicle, with

Secure the loading ramps to the trans - the bucket end facing down the ramp.

port vehicle before loading. Position ] o )
the loading ramps at the shallowest 5. Do not adjust travel direction while trav

possible angle. Do not exceed an angle eling on the ramps. Instead, drive down
of 15°. Only use ramps with anti-skid Ru RI WKH UDPSV DQG UH |

N

surfaces. with the ramps.
Make sure the loading area is clear and 6. Position the machine at the lowest pos
access to it is not obstructed. sible position on the transport platform,

with the center of gravity of the load over

Make sure the driver of the transport . :
P center line of the transport vehicle.

vehicle knows the overall height, width

and weight of the vehicle, including 7. Lower the bucket onto the loading area.
the loaded machine, before starting

transport. 8. Stop the engine.

Know and follow the legal transport 9. Raise the safety bars/armrests to disable
regulations for the area in which the the hydraulic controls.

transport will occur. S
) 10. Remove the ignition key.
Make sure the loading ramps are free

of mud, oil, grease, snow, ice, etc. 11. Do not allow anyone to stay in the cab.
Know and follow all transport regula - 12. Close all doors and the engine cover.
tions for the area where the transport ) )

will oceur. 13. Tie down the machine as follows:

a. Make sure the authorized maximum
| height is not exceeded.

| b. Place blocks in front and behind
tracks to prevent movement.

c. Securely strap the machine at the tie-
down points (Fig. 83) to the platform. Use
RQO\ EHOWV RU FKDLQV RI

Fig. 55 - Loading Ramp Placement

1. Check the engine oil. The oil level must
be at the “MAX” mark on the dipstick.
Add oil if needed.

IMPORTANT: When loading and driving
RQ UDPSV WKH HQJLQH FDR EH GDPDJHG LI
the engine oil level is too low.

2. Start the engine.

Fig.56- 7LH RZQ 3RLOW ,GHOQWL¢F
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IMPORTANT: Before transporting the recommendations from the Engine
PDFKLQH WKURXJK KHDY\ UD L Qper®@ifs WanwRl)

the exhaust pipe with a cap or suitable .
Start the engine. Observe all gages. If all

gages are functioning properly and read
ing normal, move the machine outside.

adhesive tape.

Long-Term Storage ) )
5. Once outside, park the machine and let

WKH HQJLQH LGOH IRU DW

Storing the Machine
6KXW WKH HQJLQH Ru DQG

machine. Make a visual inspection leok
ing for evidence of leaks.

If the machine is to be stored for a period in
excess of two months, the following prece
dures are suggested:

1. )XOO\ LQADWH WKH WLU Fval Shutdown / Decommissioning

2. Lubricate all grease zerks. IMPORTANT: Dispose of all materials
. SURSHUO\ 8VHG RLOV-AXLGV
3. &KHFN DOO AXLG OHYHOMeRéP(,Qnﬂdrhh%ﬁ{é"e@d-ﬁﬂf%oﬁly
necessary. (Review and follow the enginge disposed of at approved collection
manufacturers recommendations fromthep FLOLWLHV 1HYHU GUDLQ DC
Engine Operator’s Manual.) WKH JURXQG GLVSRVH RI LQ
FROOHFWLRQ FRQWDLQHUV R

4. Add stabilizer to the fuel per the fuel sup )
plier's recommendations. If the fuel has aV HZHU VIVWHPV RU ODQG¢ 00!

. L and local regulations for other material
mixture of BioDiesel, empty the fuel tank
before storing Py GLVSRVDO UHTXLUHPHQWYV

5. Turn the electrical battery disconnect ! the machine will no longer be used as
switch to its “OFF “position and remove intended, shutdown, decommission and dis

the battery, charge it fully and store in a POS€ of it according to the valid regulations.
cool, dry location.

6. Protect against extreme weather-con Before Disposal

ditions such as moisture, sunlightand 1. Shutdown the machine according to valid
temperature. regulations regarding proper shutdown.

2. Park the machine on level, dry ground.
Removing Machine from Storage Ensure the surface can support the weight

1. &KHFN WKH WLUH DLU suH\gf;@ﬁﬁﬁhﬁ;ﬁcﬁggﬂﬁﬁ%ﬁmﬁ%d

tires if they are low. persons.

2. Connect the battery and check that the 3
electrical battery disconnect switch is
turned to its “ON”" position.

Move the throttle to the low-idle position
and allow the engine to cool for approxi
mately 2 minutes.
3. &KHFN DOO AXLG OH¥HOX %Q%V\QHUR\'NQ(HW(E&H
mission/hydraulic oil, engine coolant
and any attached implements). (Review 5.  Move the lift/tilt control(s) to verify that
and follow the engine manufacturers the controls do not cause movement of
the lift arm or hitch.
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10.

11.

12.

13.
14.

Raise the restraint bar to disable the ~ Machine Disposal

hydraulic controls. . . .
4 Make sure all materials are disposed of in an

6ZLWFK Ru DOO HOHFW U edlipgizalyZounciianingr.
Recycle the machine in accordance with the

current state of the art at the time of recycling.
Observe all accident prevention regulations.

Unfasten the seat belt, remove the4igni
tion key and take it with you.

Ensure the machine cannot be operated

: . Dispose of all parts at the recycling sites
after shutdown until further disposal. ISP P yeling s!

VSHFL¢{F WR WKH PDWHULDO F
Ensure no environmentally hazardous VHSDUDWH GLUHUHQW PDWHU
PDWHULDOV AXLGV DQG RU IXHO FDQ HVFDSH

WKH PDFKLQH 6SHFL{FDOO\ FKHFN IRU OHDNYV

from the engine, the hydraulic system and

the coolant system.

Ensure the machine poses no dangers in
the place where it is standing.

Remove any dirt and/or debris from the
engine compartment, the chassis and the
cylinder rod surfaces.

Remove the battery.

Lock the cab door, the storage compart

PHQW WKH EDWWHU\ DQG K\GUDXOLF (OOHU FRP
partments and the engine compartment.

Remove the key(s) and take it/them with

you.
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LUBRICATION

Types of Lubricants

IMPORTANT: Use of lubricants not corresponding to manufacturer recommendations

may invalidate warranty claims. Always dispose of waste lubrication oils and hydraulic

AXLGV DFFRUGLQJ WR HQYLURQPHQWDO ODZV RU WDNH WR
'2 127 SRXU AXLGV RQWR WKH JURXQG RU GRZQ D GUDLQ

Lubricant Capacities

Listed below are the locations, temperature ranges and types of recommeneed lubri
cants to be used when servicing this machine. Refer to the separate engine manual for
more information regarding recommended engine lubricants, quantities required and

grades.
System Type Type and Amount of Lubricant
Use Petro Canada HVI60, Mobil DTE 15M or equivalent, which con
] tain anti-rust, anti-foam and anti-oxidation additives, and conforms
Hydraulic to ISO VG46.

Capacity: 30.0 L (8 U.S. gallons)

Grease Fittings

Use lithium based grease

Engine Oil

Conventional oils - select the oil viscosity based on the ambient
temperature where the engine is being operated. See SAE viscosity
chart. Full Synthetic Oil OW-40. Do not mix oil types.

Capacity: (5.87 L) 6.2 U.S. quarts)

Anti-Freeze Coolant

Add a mixture of 50% water, 50% ethylene glycol to the recovery tank
if coolant level in recovery tank is low.

Entire System Capacity:
6.62 L (1.75 U.S. gallons)

Printed in U.S.A.
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Lubrication

Lubrication Points

:LSH GLUW IURP WKH ¢WWLQJV EHIRUH DQG DIWHU DSSC
5HSODFH DQ\ PLVVLQJ RU GDPDJHG ¢ WWLQJV $YRLG HJI
build-up.

Fig. 57 - Grease Fitting On Hitch Pin

Fig. 58 - Grease Fitting on Lift Arm Pivot
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Fig. 59 - Grease Fittings on Lift Cylinder Rod End

Fig. 60 - Grease Fitting on Lift Cylinder Base End
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Lubrication Schedule/Intervals

Y

®
5
g

5| B
50/1000

Fig. 61 - Lubricating Service Locations

Lubrication
Procedure

10 Hours (or
Daily)

50 Hours

250 Hours

1000 Hours
(or Annually)

Check Engine
Oil Level

X

Check Hydraulic
Oil Level

Grease Hitch,
Hitch-related

Cylinder Pivots
and Latch Pins

Grease Lift Arm
Pins

Change Engine
Oil

X
(500 hours)

Change travel
motor gear oil

X*

Change
Hydraulic Oll

Check and Drain
Water Separator

Change Coolant

* Change travel motor gear oil every 2000 hours or with any drive motor repair.

[+
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Filter Table

Service Procedure Maximum Interval

10 50 Hours 250 500
Hours (or every Hours (or | Hours (or
(or Daily week) every 6 Annually)
months)
&KDQJH K\GUDXOLF RLO (OWHU X
&KDQJH HQJLQH RLO (OWHY M
&KDQJH FDE DLU (OWHUJ LI DSPOLFDEOH X
&KDQJH RXWHU DLU FOHDQHU JOWHU HOH
ment. Check and change inner air X
cleaner element if necessary
Replace Filter in Water Separator X
Change Main Fuel Filter Xt
X

Change Water Separator Filter

1RQ '3) PDFKLQHVY UHTXLUH D KRXU PDLQ IXHO ¢
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Chapter
MAINTENANCE

Maintenance Schedule intervals would be impractical and is therefore

This Maintenance Interval Chart was not recommended.

developed to match the Service chapter of IMPORTANT:. Under severe operating

this manual. Detailed information on each FRQGLWLRQV PRUH IUHTXHQYV
service procedure can be found in the Servicdd HFRPPHQGHG LQWHUYDOV PI
chapter. A Maintenance Log follows the chart <RX PXVW GHFLGH EDVHG RQ
for recording the maintenance performed. \RXU RSHUDWLRQ UHTXLUHV P
Recording the 10-hour (or daily) service service.

Maintenance Interval

Service Procedure Maximum Interval

10 Hours | 250 500 Hours
(or Daily) | Hours | (or Yearly)

Remove foreign material X

Check engine air cleaner restriction indicator X

Check for loose or missing parts; repair/replace if ngeessary.

Check engine oil level and condition X

&KHFN IXHO OHYHO DQG (0O LIl QHFHV|VDU\
Check hydraulic oil level and condition X

Check coolant level and condition
Check cooling system system for dirt and debris

Check water separator, drain water, if present.

Check windshield washer system and wiper blade, if
applicable.

Inspect tracks for damage/wear.
Check bucket cutting edge.
Test safety interlock system. X

Check hydraulic cylinder piston rods for damage/wea)rc clean
if necessary.

Check ROPS/FOPS structure - all fasteners must b 3>'ywstalled
and tightly secured.

Check hydraulic hoses and tubes for cracks and/or fixbris.
Grease hitch, hitch-related cylinder pivots and latch [pins.

XX X | X[|X]|X

Grease lift arm pins. X

Check sprocket fastener torque. X X
Inspect for sprocket wear. X

Check alternator/fan belt tension and condition. X

Check battery. X
Check engine mounting hardware. X
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Table 16 - Leakage Test

Service Procedure

Maximum Interval

10 Hours (or| 250 Hours 500 Hours (|
Daily) Yearly)
Check engine for oil/coolant leaks. X
Check cooling system for leaks. X
Check hydraulic system for leaks. X

Table 17 - Lubrication and Filter Changes

Service Procedure

Maximum Interval

10 Hours (or Daily) 250 Hourp 1000 Hdurs
(or Yearly)
/IXEULFDWH JUHDVH ¢{WWLQJVX
&KDQJH K\GUDXOLF RLQ® (OWHU
&KDQJH HQJLQH RLO DQ|G ¢OWHU X
&KDQJH FDE DLU ¢OWHU LI DSSOLFDEQH X2
Lubricate all levers, cables and hinges. X

&KDQJH RXWHU DLU FOHDQHU ¢ 0O
air cleaner element.

WHU HOHPHQ

W &KHFN DQG FKDQJ

H LQC

Change hydraulic reservoir oil. X

Drive motor front case oil. x
&KDQJH IXHO (¢ OWHU Xt

Change coolant. X

After every 500 hours.

Replace if needed.

Change every 2000 hours or yearly.

1RQ '3) PDFKLQHV UHTXLUH D
interval.

Table 18 - Functional Check

Eali o

KRXU IXHO ¢OWHU FKDQJH LQWHUYDC

Service Procedure

Maximum Interval

10 Hours (or 250 Hours 500 Hours (
Daily) Yearly)
Check seat belt. X
Check service and parking brake function. X
Check joystick operation. X
Check windshield wipers, if applicable. X
Check control switches/buttons, indicators and audibl WarningX
devices.
Check lighting systems. X

[+
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Engine Maintenance 6. Wipe the dipstick with a clean cloth and
replace it in the engine. Push it in until it

is fully inserted.
Check Engine Mounting Hardware y

7. Remove the dipstick again. The oil level
should be within the “Add” and “Full”
markings.

All bolts that secure the engine mounting
brackets to the engine and the loader frame
should be checked and re-tightened as

necessary. 8. Markings on the dipstick represent full
and low (add oil) levels. Refer to the
Maintenance Interval Chart (page 107)
for the service interval for replacing the

Allow hot engine and hydraulic system HQJLQH RLO DQG ¢OWHU

components to cool before servicing. IMPORTANT. 'R QRW RYHU ¢00 W
with oil. Damage could result.

Checking Engine Oil Level Changing Engine Oil and Filter

Check th(_e engine oil level daily before startlng& KDQJH WKH HQJLQH RLO DQG
the machine, or after every ten hours of use. ) . .
hours. Refer to “Fuel System Maintenance” on

page 112 for proper grade and type.
IMPORTANT: Oil should be changed

® PRUH IUHTXHQWO\ XQGHU KHELC
WLRQV LI KLIKHU VXOIXU FRC
/. or if multiple standstill regenerations are
performed.

Reduce the oil change interval if the
machine is exposed to constant ambient
temperatures below -10 °C (14 °F).

1. Park the machine on a level surface.

Fig. 62 - Oil Dipstick and Fill Cap

1. Park the machine on a level surface.

2. Perform the “Mandatory Safety
Shutdown Procedure” on page 27.

3. Wait until the engine has cooled. Refer
to “Maintenance and Service Safety
Practices” on page 22. (/
4. Open the rear door and engine access
cover.

5. Pull out the dipstick (A, Fig. 62) and Fig. 63 - Rear Belly Pan Opening.

FKHFN WKH RLO OHYHO Z K RuRth&©engiDeQunfll & atwperating
Fig. 62) is located nearby. temperature. Stop the engine. Remove the
rear belly pan (C, Fig. 63).
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3. Perform the “Mandatory Safety Changing Fuel Filter

! |
4. Wait until the engine has cooled, but is . WARNING
not completely cold. Oil will drain faster
and more completely if it is warm. NEVER service the fuel system while

VPRNLQJ ZKLOH QHDU DQ RSFH

5. Position a waste oil collection container after the engine has been Opera’[ed and
under engine oil drain plug to catch is hot.

draining oil

6. Remove the engine oil drain plug.

IMPORTANT: Dispose waste engine oil

DFFRUGLQJ WR HQYLURQPHQWDAQ ODZV RU WDNH
to a recycling center for proper disposal.

DO NOT pour waste engine oil onto the

ground or down a drain.

7. Remove drain plug from the engine oil
pan and allow the oil to drain into the
waste oil collection container.

8. From the engine compartment, remove  Fig. 64 - Engine Fuel Filter

WKH RLO ¢OWHU &0HDQ #KH QWY VP BL&ho ,owh

surface. on the left side of the engine. To change it:

9. 3XW FOHDQ RLO RQ WKH1QH&ZKRMWO RUOWKW 1HOMNNWS SO\
,QVWDOO WKH ¢OWHU DQG YWWHEWHKKRWRWRYDONKURQ WF
past the point where the gasket contacts

WKH ¢OWHU KHDG 2. 5HPRYH WKH IXHO ¢OWHU F

10. Reinstall and tighten the drain plug to 553 /XEULFDWH QHZ IXHO ¢ OWH
Nm (40.5 Ibs-ft.). with diesel fuel.

11. Remove the oil cap and add therec 4 ,QVWDOO DQG WLIKWHQ W
ommended oil. Refer to ."Fuel System half turn past point the where the gasket
Maintenance” on page 112 . FRQWDFWV WKH ¢OWHU KH!

12. Start the engine and let it run for several® 7XUQ VKXWRu YDOYH RQ ZC
minutes at low idle. Stop the engine. ON.

&KHFN IRU OHDNV DW WiH Bl Qi EMenf) RibiRy 0 X7

and remote oil drain hose. Check the oil ignition key to the ON position without

level. Ad_d oil if it is not at the top mark starting the engine for 30 seconds.
on the dipstick.

NOTE: Oil capacity listed is approximate.
Always verify proper oil level with the
engine oil dipstick.
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Do not use the starter motor to crank
the engine to prime the fuel system.
Damage to the engine starter motor,

coils, pinion/ring gear could result. ®

Engine Air Filters - -
Fig. 65 - Dual Element Air Cleaner

IMPORTANT: Do not operate the engine 1. Restriction Indicator

without the air cleaner components 2. Element Housing
installed or damage to the engine could 3. Elbow Hose
occur. 4. Hose Connector

6RXQG 'LEXVHU ,QWDNH 6XSSU
The air cleaner consists of an outer (primary) . air intake Tube
(OWHU HOHPHQW DQG DQ LQQHU VHFRQGDU\ ¢(OWHU
HOHPHQW $Q DLU ¢OWHU UHVWULFWLRQ LQGLFDWRU IRU
monitoring the condition of the elements is  ACCeSS
located on the I’Ight side of the front of the air 1. Open the rear door and engine access
FOHDQHU ,I WKH DLU ¢OWHU Edg&tRPHV UHVWULFWHG WK
indicator will turn red to warn the operator that
the element(s) require service. Push the rese@. Unlatch the clamps on the air cleaner and
button located on the end of the indicator after ~ remove the cover. Clean out any dirt built
¢WWLQJ D FOHDQ HOHPHQW  upinthe cover assembly.

NOTE: %HIRUH UHSODFLQJ WKH ¢OWHU
HOHPHQW V SXVK WKH UHW®HMWEBHWMWRQ RQ WKH

indicator. Start the engine and adjust the 1 Carefull Ilth |  th
throttle to full speed. If the indicator does : arefully pull the outer element out of the

QRW WXUQ UHG GR QRW UHsd‘B‘ﬁiﬂp-\NﬁX%!er‘fggW@ﬁBWQ'ﬁmem

unless it is to aced.

The outer element should be replaced only 5
when the restriction indicator turns red. The ™
inner element should be replaced every third
time the outer element is replaced, unless the
outer element is damaged or the inner element
is dirty. 3. Replace the outer element.

Clean out any dirt built up in the housing.
Leave the inner element installed during

this step to prevent debris from entering

the engine intake manifold.

Along with a daily check of the restriction NOTE: Manitou Group does not recom-
indicator, check the air cleaner intake hose a'?ﬂend .cleaning the outer element

clamps, and the mounting bracket hardware to

be sure they are properly tightened. 4. Use a trouble light inside the outer
element to inspect for spots, pinholes or
ruptures. Replace the outer element if any
damage is noted. The outer element must
be replaced if it is oil- or soot-laden.
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Inner Element

NOTE: Replace the inner element only if
it is dirty or if the outer element has been

replaced three times. .)
-
1. Before removing the inner element from < - )
the housing, clean out any dirt built up .)

in the housing. Leave the inner element
installed during this step to prevent debri
from entering the engine intake manifold 0

2. Remove the inner element. Fig. 66 - DPF Service Screen

NOTE: DPF service should be per-
Re-installation formed only by an authorized dealer.

1. Check the inside of the housing for
any damage that may interfere with the Fuel System Maintenance

2. Be sure that the element sealing surface

are clean. ‘
'LHVHO IXHO LV ADPPDEOH .H

3. Insert the element(s), making surethat pPpFKLQH DZD\ IURP RSHQ ADP
they are seated properly. not smoke when refueling or when
working on the engine. Stop the engine

4. Secure the cover to the housing with )
before fueling.

clamps.
Wear eye protection. The fuel system
is under pressure and fuel could spray
out when removing any fuel system

5. Check the hose connections and be
sure they are all clamped and tightened

properly. component.
6. Reset the restriction indicator by pressingvipe up spills immediately. NEVER use
the reset button. a shop rag to catch draining/leaking

IXHO 9DSRUV IURP WKH UDJ D
and explosive.

DPF Exhaust System Service Failure to follow these instructions can

'3) VRRW ¢OWHU UHsODFHPHOW PV HHBQ@EHE ZKRY FQ L

the DPF Service screen (Fig. 66) is shown on

Use only proper types and grades of
diesel fuel. Refer to “Check engine oil
level and condition” on page 107.

NOTE: 7KH IXHO WDQN LV ¢(¢OOH
IDFWRU\ ZLWK 8QLWHG 6WDW'
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GLHVHO IXHO ZKLFK LV G\HG Bead@mltRd) Maclet@y\bafgtly D
WLRQ ,W PD\ WDNH VHYHUDO $hotdpiv@RrvceRureNal Hagex1$ O
tank before the red dye is purged from the

fuel system. 2. Unlock fuel cap (E, Fig. 67) using the

ignition key and remove the fuel cap from
IMPORTANT:  Service the fuel system WKH IXHO ¢OOHU QHFN
only in an absolutely clean environment to
avoid contamination.

Adding Fuel @/

Static electricity can produce danger -

RXV VSDUNV DW WKH IXHO ;00LQJ QR]J]JOH 'R
not wear polyester, or polyester-blend

clothing while fueling. Before fueling, Fig. 67 - Fuel Filler Cap

tgu;l?:)t(\elme;allasuvr;a}g:oflt;eHmachine W R Ins&ect the wire- mesh fl<el strainer
U 0 ¢00 CHE VWS BRQYKH c00HU Q

bwltr-]up statr|1(_: elebctn(:lty Do nothrefenl ) remove any accumulated residue. Replace
ter the machine but stay near the fue the strainer if dama ed

cO0LQJ SRLQW GXULQJ UHIXHOLQJ WR PL

mize the buildup of static electricity. Do 4. Fill the fuel tank by addlng fuel through

not use cell phones while fueling. Make WKH IXHO ¢ OOHU QHFN RSF
sure the static line is connected from
the machine to the fuel truck before
fueling begins.

IMPORTANT: Refer to “Check engine oil
level and condition” on page 107 and the

) engine operation manual for proper fuels.
Ultra-Low Sulfur Diesel (ULSD) poses Use of improper fuels can cause engine

a greater static ignition hazard than damage.

earlier diesel formulations. Avoid death

RU VHULRXV LQMXU\ ITURP 8 HWRéh tHe B1€) RNKLisRuY, replace and
consult with your fuel or fuel system ORFN IXHO FDS ( LQ WKH |
supplier to ensure the entire fuel opening.

delivery system is in compliance with

fueling standards for proper grounding )
and bonding practices. Water Separator Inspection/

Maintenance

Though not necessary to leave locked, the um

of a locking fuel cap protects the loader from

fuel theft or fuel system vandalism. The key to

this lockable fuel cap should be secured to thelEVER service the fuel system while

loader’s key ring. A torque override features VPRNLQJ ZKLOH QHDU DQ RSF
aids in the proper installation of the fuel cap. &fter the engine has been operated and

It produces an audible click as the o-ring thatiS Not

seals the cap is properly compressed. To-oper
ate the lockable fuel cap:
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Inspect the water separator daily, or every b. 7XUQ WKH IXHO VKXW Ru
day before use. The water separator is located (G) on the water separator to the OFF
EHWZHHQ WKH IXHO WDQN DQ@ositiddH PDLQ IXHO ¢OWHU
DQG LV XVHG WR UHPRYH ¢ QHO\ GhJhi dlih\oldFif & W bbitom

in diesel fuel. Water can be drained from the of the water separator. Allow water to

separator by opening the valve located at the drain until indicator ring falls to the bot
bottom of the separator bowl. tom of the cup.

IMPORTANT: Water in the fuel system
can cause severe engine damage. Drain

water from the water separator anytime
water is present.

The water separator contains an indicator rin
(F, Fig. 68) indicating the presence of water i_
the fuel system

1. Perform the “Mandatory Safety Do not use the starter motor to crank
Shutdown Procedure” on page 16. the engine to prime the fuel system.

Damage to the engine starter motor,

coails, pinion/ring gear could result.

Prime the fuel system by turning the
ignition key to the ON position without
starting the engine for 30 seconds.

2. Wait until the engine has cooled.
3. Open the engine cover.

IMPORTANT: Dispose waste fuel
according to environmental laws. DO NOT
© pour fuel onto the ground or down a drain.

Hydraulic System Maintenance

— ! WARNING

—® Never use your hands to search for
K\GUDXOLF AXLG OHDNV XVH
Fig. 68 - Water Separator RI SDSHU RU FDUGERDUG WR

(VFDSLQJ AXLG XQGHU SUHVV]
invisible and can penetrate the skin,
FDXVLQJ VHULRXV LQMXU\ I I

+ If the indicator ring (F) is at the bottom of  injected into your skin, see a doctor at
the cup, no action is required. RQFH ,QMHFWHG AXLG 0867 E

t .| WKH LOGLFDWRU ULQJ "§™Mg%RRBRAIES 18 1eWik 1

bottom of the cup, water is present and needs
to be drained.

5. Drain water from the water separator;  Checking Hydraulic Oil Level

a. If water needs to be drained, pOSitiO;ll-he machine has a dipstick (I, Fig. 69) located

a suitable collection container underneatrjr Q W KH H QJLQH FRPSDUWPHQ
the water separator drain. level with the lift arm lowered and the attach

ment on the ground.

4. Inspect the water separator for the pres
ence of water:
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Fig. 69 - Hydraulic Oil Dipstick and Fill
Neck

"KHQ K\GUDXOLF AXLG LV U

6. $GG K\GUDXOLF AXLG DV Ul
the cap.

Changing Hydraulic Oil and Filter

NOTE: 7KH K\GUDXOLF RLO ¢(OW
changed without changing the hydraulic oil
or draining the hydraulic reservoir.

&KDQJH WKH K\GUDXOLF RLO
or 1 year of use thereafter.

Change the hydraulic oil if it becomes eon
taminated, after major repairs, and/or after 500

howr ord pear oueEO Rz WK H

VIVWHP WR FRRO 60RZO\ UH Pi¥din W& WaRdaBrys@r@ly F D S

allowing the pressure to dispel before remov
ing the cap completely.

Check the hydraulic oil level daily before
starting the machine, or after every ten hours
of use.

1. Park the machine on a level surface. Ful
retract all hydraulic cylinders (lift arm
GRZQ EXFNHW ADW

2. Perform the “Mandatory Safety
Shutdown Procedure” on page 16.

3. Wait until the engine has cooled.

4. Open the engine cover and unscrew the

GLSVWLFEN IURP WKH ¢00 QHFN

Fig. 70 - Hydraulic Oil Level FULL Mark
on the Dipstick

Shutdown Procedure” on page 18.

Wait until the engine has cooled. Refer
to “Maintenance and Service Safety
Practices” on page 23.

,?5, Open the engine cover.

4. Position a waste oil collection container
with a capacity of at least 30 L (8 gals.)
underneath the hydraulic oil reservoir
drain plug (K, Fig. 71).

Fig. 71 - Hydraulic Oil Drain Plug

NOTE: The hydraulic reservoir drain
plug is accessed from underneath the
machine at the bottom left of the hydraulic
oil reservoir.

5.  Remove the hydraulic reservoir drain

5. Check the level of the hydraulic oil onthe  pjug and allow the oil to drain completely.

dipstick (J, Fig. 70)
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IMPORTANT: Always dispose of hydrau- 13. Add oil to the hydraulic system as
OLF AXLGV DFFRUGLQJ WR H Q equr&iqQumiHie \g»ldezoegthe FULL

or take to a recycling center for proper marking on the dipstick. Replace and
disposal. DO NOT pour onto the ground or WLIKWHQ WKH K\GUDXOLF |
down a drain.

Engine Cooling System

IMPORTANT: Check the cooling system
HYHU\ GD\ WR SUHYHQW RYHU
performance or engine damage.

Checking Coolant Level

o—

Fig. 72 - Hydraulic Oil Filter

6. 5HPRYH WKH K\GUDXOLF|RLO (¢OWHU / )LJ

XVLQJ D ¢OWHU ZUHQFK LI QHFHVVDU)\
&DUHIXOO\ FOHDQ WKH 4OWHU KHDG PRXQWLE;E]

surface with a clean cloth.
. . —®
7. Apply a coating of clean oil on the new
RLO ¢OWHU JDVNHW ,QV Wig.@30 &ding SystedV HU D QG
tighten 3/4 rotation past the point where 1

. en the rear do r.’}ghe k the coolant
WKH JDVNHW FRQWDFWV W%&lfﬂ%ﬁ(‘%éﬂa;ﬁ é%&%rytank(M, Fig.

8. Re-install and tighten the drain plug. 73) on the inside of the rear door. The
coolant recovery tank must be 1/3 to 1/2

9. 5HPRYH K\GUDXOLF GLSVW lfiMitid-é3ldieRfihe RRIS/3 to 3/4 full

Fig. 69) and add hydraulic oil until the with a hot engine.
level reaches the FULL marking (J, Fig.
70) on the dipstick. 2. Allow the coolant to cool. Do not remove

the cap when the coolant is hot. Serious
10. 5HSODFH DQG WLJKWHQ W Kdrié hadestP LF RLO (00

cap. Close and lock the hydraulic tank
cover. Close the engine compartment. 3. Add premixed coolant, 50% water and
50% ethylene glycol, and supplemental
NOTE: Refer to “Fuel System coolant additives (SCAs) to the recovery
Maintenance” on page 112 for proper tank if the coolant level is low.
hydraulic oil grade and type. Hydraulic oil
capacity listed is approximate.
Cleaning Cooling System
11. Start the machine. Cycle through all
hydraulic functions several times to purge”
air from the hydraulic system. Shut downp perform the “Mandatory Safety
the machine. Shutdown Procedure” on page 16.

12 Check the machine for hydraulic oil 3. Wait until the engine has cooled.
leaks. Correct any leaks as required.

Park the loader on a level surface.
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4. Open the rear door. Lift the engine covers.

5. Clean the radiator and oil cooler by blow

Fill the radiator fully and the recovery
tank half full with the premixed coolant.

LQJ WKURXJK WKH ¢ QV Z9 WReitstal te Sadibtsf wapU H

water or air.

NOTE: The radiator can be tipped out
for cleaning by loosening and rotating the
over-center links on each side. This will
also help in cleaning the oil cooler.

Draining/Flushing Cooling System

1. Park the loader on a level surface.

2. Perform the “Mandatory Safety
Shutdown Procedure” on page 16.

3. Wait until the engine has cooled.

10. Run the engine until it is at operating
temperature. Stop the engine and let it
cool. Check the coolant level. Add more
coolant if required.

Alternator/Fan Belt

Refer to the separate engine manual for setting
proper belt tension. If the belt is worn, cracked
or otherwise deteriorated, replace the belt by
following the procedure in the separate engine
manual.

4. Open the rear door. Lift the engine cover.

5. Slowly remove the radiator cap, allowing
pressure to dispel before removing
completely.

Liquid cooling systems build up
pressure as the engine becomes hot.
Before removing the radiator cap, stop
the engine and let the system cool.
Remove the radiator cap only after the
coolant has cooled. Remove the cap
slowly or severe burns may result.

6. Remove the drain plug (N, Fig. 73) and

drain the coolant into a suitable container

with a minimum capacity of 6,62 L (7
U.S. gts.) underneath the radiator.

7. Replace the drain plug.

NOTE: Protect the cooling system by
adding premixed 50% water and 50%
ethylene glycol and supplemental cool-
ant additives (SCAs) to the system. This
mixture will protect the cooling system to

f) f&

Printed in U.S.A.

117

[+



MAINTENANCE

Hydraulic Hose Maintenance ' WARNING ‘
' WARNING | '

Never weld or solder damaged or
Hydraulic hoses and connections must leaking pressure tubes and/or screw
be inspected by a trained technician connections. Always replace damaged
EHIRUH WKH ¢UVW XVH RI WyydrhuRcRdénkpbifahts. D Q G
at least annually thereafter, for leaks
and/or damage.

Hydraulic hoses must be replaced
every six years from the date of man -

Leaking and/or damaged pressure ufacture, even if they do not appear
hose/lines must be immediately damaged. The date of manufacture
repaired or replaced by an authorized (month or quarter and year) is indicated
service center. on hydraulic hoses. Refer to Fig. 74.

Never use your hands to check for
suspected hydraulic leaks. Always use
a piece of wood or cardboard.

Leaks from hydraulic hoses or pres - 1 QI0§

VXUL]HG FRPSRQHQWYV FDQ|EH GL"FXOW
to see, but pressurized oil can have
enough force to pierce the skin and
cause serious injury.

Obtain immediate medical attention if
pressurized oil pierces the skin. Failure
to obtain prompt medical assistance

could result in gangrene or other seri - Fig. 74 - Hydraulic Hose Manufacture
ous damage to tissue. Date

Always relieve hydraulic system pres
sure before performing any mainte

nance on the machine. Do not tighten
leaking connections when the hydrau - Travel Motor Front Case Oil
lic system is under pressure.

Travel Motor Maintenance

Replace the travel motor front case oil every
2000 hours/annually or if it becomes contami
nated after major repairs.

Fig. 75 - Lower Travel Motor Oil Plug
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IMPORTANT: Always dispose of hydrau-

Park the machine with one of the travel < Avoid traveling or turning on broken stone,
PRWRU GUDLQ ¢ OO KR O Hage&dXack, metal ot dther maiewal that could

the bottom. damage or cut the tracks.
Perform the “Mandatory Safety * Avoid traveling on riverbeds or areas with
Shutdown Procedure” on page 16. soft rocks that could become stuck in the

tracks, which could cause damage to the tracks
Position a waste oil collection container RU FDXVH WKH WUDFNV WR VC
with a 1 quart/liter (+ 0.10 quarts/liters)

XQGHUQHDWK WKH GUDLA3YY u@”?(‘ﬁ%“ﬁ"%’lﬁ’)?'{l”ﬁ @eés.hore'

t can corrod metal ¢ inside th
remove the lower plug. tra(?ksa can corfode the metal cofes inside the

« Immediately wipe any spilled fuel,_oil, salt

OLF AXLGV DFFRUGLQJ WR QY it YRS P W FQOQpé\WV Ru R

or take to a recycling center for proper substances can corrode the coupling in the
disposal. DO NOT pour onto the ground or e cores in the tracks, causing corrosion
down a drain. and peeling.
4. Remove a second plug near the top.  Avoid traveling on freshly paved roads or on
) KRW VXUIDFHV H J ¢(UHV PH\

5 SHPRYH WKH GUDLQ ¢ O Oyl QighCete). B SLirtRcsehdamage

the oil to drain completely. the lugs or cause irregular wear.
6. 5SHLQVWDOO WKH ORZH U AGdidihbhgie@rfh ifkdRe@ heréxedracks

Tighten securely. may slip, which can cause excessive lug wear.
7. TKURXJK WKH WRS GUDLQ ¢00 SOXJ (00 WKH

travel motor front case with the same  Track Replacement

grade and type oil used in the hydraulic

system. Each travel motor requires 345 -

375 ml (0.36 - 0.39 qt.) of hydraulic oil.
8. BHLQVWDOO WKH XSSHU Kesepphagds;csa frerr lepvesrghe

Tighten securely. track and the idler when installing

tracks. Crushing of body parts and

9. Testthe drive system and check for leakgmputation can resuit.
Tracks

Track Maintenance
Inspect the tracks daily for damage and wear|

IMPORTANT:  To avoid damaging the
WUDFNV DQG WR HQVXUH PD[LPXP WUDFN|DLIH
refer to “Rubber Track Use Cautions and
Tips” on page 72.

Observe the following conditions to extend
track life:

Fig. 76 - Tension Stop Cylinder
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1. With the machine running and the drive rear idler wheel at using a pry bar and
system not moving, remove tension-cyl your foot.
inder stop (K, Fig. 76) on the side on the

machine with the track to be replaced. 'MPORTANT.  Guides on the inside of

the track must straddle the rear idler.

8. Place a block under the new track to hold
the track against the bottom of the rear
idler wheel.

9. Using a hoist with a hook and a pry bar,
—F lift/ guide the new track onto the drive
sprocket.

IMPORTANT:  Lugs on the inside of
the track must be fully engaged by drive
sprocket.

Fig. 77 - Track Tension Switch
Using a pry bar and wedging blocks, pull/
guide the new track over the front idler wheel
cﬂ“d under the bottom rollers. Carefully, direct
an assistant to start the machine and direct
he assistant to operate the track drive slowly
track tension cylinders into the service orward/back to work the track over the front

(retracted) position. idler wheel.

3. When the track tension cylinders are in
WKH VHUYLFH UHWUDF

the machine.

2. With the machine running and the drive
system not moving, open the engine
compartment. Press and hold the red lo
button (P, Fig. 77) on the track tension
service switch, press the switch to set th

Keeps hands and feet clear from

4. Raise the machine about 150 mm (6.0") Petween the track and the idler/
so the tracks are free to move. roller wheels when installing tracks.

Crushing of body parts and amputation
can result.

Use solid support blocking. Never rely

on jacks or other inadequate supports
when maintenance work is being done.
Never work under any equipment sup -
ported only by jacks.

NOTE: The tie-down bracket can be
used as a lever point for prying the track
into place over the front idler wheel.

IMPORTANT: Guides on the inside of
the track must straddle the front idler and
bottom roller wheels.

5. Use a pry bar to pry/guide the old track

Ru WKH IURQW LGOHU Z Z{Q'HEB sure the new track is fully engaged

around the idler and roller wheels, and in
6. Using a hoist with a hook installed and a  the drive sprocket, all the way around.
SU\ EDU OLIW JXLGH WK:H“ F&OG WUDFNgiﬁnglcl)DCl\(lgtfygtﬁvgre

) emove any we
drive sprocket. Remove the old track. .
P used to guide the track.

7. Using a hoist with a hook, lift the new

track and maneuver the tragkder the 12. Remove the block placed under the track.
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13. Start the machine, open the engine Battery

compartment and press the track tensio
service switch (P, Fig. 77), to set the ' WARNING ‘
track tension cylinders into the operating
(extended) position. Before servicing the battery or electri -

14. Once the track tension cylinder has ~ cal system, disconnect the negative
returned to the operating (extended) posFable from the negative battery termi -

tion, re-install cylinder stop (K, Fig. 76). nal, or if the machine is equipped with
a battery disconnect switch, turn the
15. Operate the track drive forward/back to switch to the “OFF” position.

ensure the track is properly seated. Adjust losi ) il
track positioning, if necessary. Exp osive gas IS pr_oduced while abat -
tery is in use or being charged. Keep

16. Remove the blocking and lower the ADPHV RU VSDUNV DZD\ IURP \

machine to the ground. area. ALWAYS charge the battery in a
well-ventilated area.
Electrical System Do not jump-start a frozen battery, or it

may explode. A discharged battery can
g WARNING ‘ freeze at 0°C (32°F).

To prevent short circuits keep metal

Inspect and check the machine’'s elec - parts on your clothing and metal
trical equipment at regular intervals. watchbands away from the positive (+)
Defects, such as loose connections terminal of the battery.

or scorched cables much be repaired
before using the machine.

Only use proper, original equipment

IXVHV ZLWK WKH VSHFL;HG FXUUHQW UDWLQJ
7XUQ Rf WKH PDFKLQH LPPHGLDWHO\ LI

there are any problems with the electri -

cal system.

Work on the machine’s electrical
system must be done only by a trained
technician.
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Fuses and Relays
' WARNING |

Never lay a metal object on top of a
battery, because a short circuit can
result. Battery acid is harmful to skin
and fabrics. If acid spills, follow these
cUVW DLG WLSV

« If battery acid spills on any clothing,
remove it immediately.

« |f acid contacts skin, rinse the
DtHFWHG DUHD ZLWK UXQQ LF)QJ7Q'DR}VSEIWH¢|RiUJthe Engine

to 15 minutes. Compartment

$,1 DFLG FRQWDFWV H\HV Ahefugs rrORISA Eigy k8) are located in
running water for 10 to 15 minutes. See the engine compartment near the chassis right
a doctor at once. Never use any medi - riser and behind a panel in the ROPS/FOPS (S,
cation or eye drops unless prescribed Fig. 79) at the operator’s right elbow area. The
by the doctor. plastic covers are either etched or have a decal

with the type of fuses and relas that can be

F TR QHXWUDOLJH DFLG VS LR QHGaeR (Rar Waticliar RifeHelay cover.

use one of the following mixtures:

* 0.5 kg (1 Ibs.) of baking soda
in4 L (4 gts.) of water.

*0.5L (0.5 gts.) of household
ammonia in 4 L (4 gts.) of water.

o

The battery on the loader is a 12-volt, wet-cell
battery.To access the battery, open the rear
door and lift the engine cover.

The battery top must be kept clean. Clean it
with an alkaline solution (ammonia or baking
soda and waterjfter foaming has stopped,
AXVK WKH EDWWHU\ WRS ZLWK FOHDQ ZDWHU ,I WKH
terminals and cable connection clamps are

corroded or have a build-up, disconnect the

cables and clean the terminals and clamps with

the same alkaline solution.

Fig. 79 - Fuse Panel in the ROPS/FOPS

Using a Booster Battery
(Jump-Starting)

8VH RQO\ WKH SURSHU MXPS VWDUWLQJ SURFHGXUH
DFFRUGLQJ WR 3-XPS 6WDUWLQJ" RQ SDJH
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Windshield Washer Reservoir

o

Fig. 80 - Windshield Washer Reservoir
Fill
The windshield washer reservoir (R, Fig. 80)
is located inside the engine compartment.
Check the windshield washer reservoir level
GDLO\ EHIRUH VWDUWLQJ WKH PDFKLQH DQG ¢0OO LI
necessary.

IMPORTANT: Fill the windshield washer

AXLG UHVHUYRLU ZLWK FOHDQ WDS ZDWHU RU ZLQG
VKLHOG ZDVKHU AXLG RQO\ ,I XVLQJ WDS ZDWHU
DGG D FOHDQLQJ DJHQW LI UHTXLUHG DQG RU

antifreeze in cold weather.
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Maintenance Log
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Chapter

TROUBLESHOOTING

Engine Troubleshooting

Problem

Possible Cause

Corrective Action

Engine does not
turn over.

Blown Fuse

Check circuit and replace fuse.

Dead Battery

Charge or replace battery.

Battery disconnect switch in open
position or malfunctioning

Place battery disconnect switch in
closed position. Repair or replace
necessary.

Starter malfunction

Contact dealer.

Operator not in operator’s seat

Operator’s seat must be occupied
the engine to start.

Malfunctioning seat/restraint bar/d
switch

r .
%eplace seat/restraint bar/door sv

Cab door open (if equipped)

Close cab door.

Engine electronics logic error

Contact dealer.

to
if

for

itch.

Engine fault code(s) displayed

Contact dealer.

Fuel pump malfunction.

Check electrical connections / vol
fuel pump. Contact dealer.

age to

Engine turns ove
but will not start.

Engine cranking speed too slow

Check battery and charge / replag
necessary - tighten battery termin

e as
s,

Fuel tank empty

Fill tank and vent fuel system if
necessary.

)XHO (¢OWHU SOXJJH

G RU UHVWULFWHG

)XHO SDUDI¢{Q VHSD

DBawWinRQyrade dieka)éH U

Fuel line leak

Tighten all threaded connections
clamps, replace fuel line as neces

Aind
sary.

Fuel shut-off solenoid not energiz
(interim Tier 4 engines only)

Mgheck electrical connections / vol
shut-off solenoid.

age to

)XHO ¢OWHU UHVWU

BURP P8R

HUAW

Fuel pump malfunction

Contact dealer.

:DWHU LQ WKH IXHO

OWHU 3XU

VH

Fuel valve on water separator is i
OFF position

’“ﬁ‘?n the valve to its ON position.

Engine fault code(s) displayed

Contact dealer.

Printed in U.S.A.
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Troubleshooti

ng

Problem

Possible Cause

Corrective Action

Exhaust excessiv

smoky

combustion chamber.

[+
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Pre-heating module malfunction; ¢heck
Engine too cold / ambient temperatornection and voltage and charge
too low / replace as necessary. Install blo¢k
heater.
Crankcase oil level incorrect Adjust oil level.
Cooling air circulation restricted With engine off, reposition shroud)/
contact dealer.
Fan shroud improperly positioned With engine off, reposition shroud|/
contact dealer.
Engine overheatifgnproper oil grade or oil excessively o
. hange engine oil.
dirty
Exhaust restricted AIIovy e_xhaust to cool; remove
restriction.
$LU (OWHU UHVWULFWHG 5HSODF
Low coolant level Top off coolant.
Loose fan belt Tighten fan belt.
Dirty / restricted radiator Clean radiator.
Thermostat malfunction Replace thermostat.
Black smoke indicates poor and ifpcom
Black smoke . .
plete diesel fuel combustion.
Blue smoked indicates engine oil
Fiue smoke combustion.
White smoke indicates incompletg
White smoke diesel fuel combustion or coolant |n the



Troubleshooting

Indicator Lamp Troubleshooting

Indicator
Icon

Indicator
Description

Possible Cause

Corrective Action

Engine error

The engine Electronic Cor

trol

- Unit (ECU) has detected afRefer to the error codes seftion.
indicator -
error condition
. . Stop engine immediately. Gheck
Engine oil pressure too loy . -
o oil level and add oil if necegsary.
> Engine oil press Engine oil level incorrect Adjust oil level.
Oil pump malfunction Contact dealer.
Hydraulic oil temperature 'SCheck cooling system.
too hot
Drive system continuously Improve operation proceduye
overloaded P P P '
R ic o Lift / tilt or auxiliary system Improve operation procedute
|é| Hydraulic oi continuously overloaded P P P '
temperature - -
Drive motor(s) or hydrostafic
pump internal damage / | Contact dealer.
leakage
2LO FRROHU ¢(QV UHVWULFWHG &
+\GUDXOLF RLO|[¢OWHU UHVWULFHWHG
5HSODFH K\GUDXOLF
o NOTE: During cold start
0] |+ 1cupxoLt HEYREQERL O |poanpaaGwIYDOF
required indicator may be activated pntil
hydraulic oil warms to operpting
temperature.
Coolant level too low Add coolant.
@ﬂ Coolant $LU ;OWHU SOXPJHG 5HS|ODFI
temperature i i
Coolant leak Repair cooling system and|top
off coolant.
i Adjust fan belt tension
Battery voltage Alternator not charging .
properly Repair / replace alternator.
6 (QILQH DL FBER\_@QWHU GLUW\ UHVWULFWHG
restriction %ORFNDJH LQ D|Rémo@Wdtkagk R XV LIQJ
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Troubleshooting

Seal and Hose Troubleshooting
Problem Possible Cause Corrective Action
Oil, coolant or fuel | Loose hose connection(s) Tighten hose connection(s).
leakage Damaged seals or hoses Change seals / hoses as negessary
/IRRVH (¢ WWLQJV Tighten hydraulic connections.
+\GUDXOLF AXLG OHDNDJH Change seals, hoses or lines as
Seal, hoses or line damaged
necessary.
Hydraulic System Troubleshooting
Problem Possible Cause Corrective Action
Hydraulic oil viscosity is too heav'é‘”ow Ionger warm-up or replace with
roper viscosity oil.
Check oil level in reservoir. If oil is low,
. ) | Hydraulic oil level is too low check for an external leakage. Repair
Lift / Tilt controls fail o and add oil.
respond - - 1 .
. . .1 Check electrical connections to lift / tilt
Solenoid valve(s) malfunctioning . :
solenoid and repair.
Restram? bar or seat switch Check switches.
malfunction
Restraint bar is raised Lower the restraint bar.
Check electrical connections to lpck
Lock solenoid malfunctionin solenoid and repair connections fs
g needed. If lock solenoid is still ngt func
Auxiliary hydraulics ¢lo tioning properly, contact your degler.
not function Check electrical connections to
the restraint bar switch and repaif
Restraint bar switch malfunctiorjiegnnections as needed. If switchlis still
not functioning properly, contact your
dealer.

[+
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Troubleshooting

Problem

Possible Cause

Corrective Action

Hydraulic cylinder
action is slow for lift
and/or tilt functions

Low engine speed

Operate engine at higher spe

d.

Hydraulic oil viscosity is too hea

Allow longer warm-up or replace
Vi¥|g oil with proper viscosity oil.

exist

Control linkage is restricted

Check for control linkage restrict
and adjust.

ibn

Hydraulic oil leaking past cylind
piston seals

"Contact your dealer.

Solenoid valve(s) could be
malfunctioning

Check electrical connections to t
lift solenoid and repair connectio

not functioning properly, contact
dealer.

as needed. If lift solenoid valve ig

he
s

still
our

Relief valve in control valve not
functioning correctly (squealing

should be evident while operatir

NOisetact your dealer.
9.

Bucket does not leve
on the lift cycle

ISelf-leveling valve mis-adjusted
malfunctioning

c&Eontact your dealer.

Seat or restraint bar switch
malfunction

Contact your dealer.

Jerky lift arm and
bucket action

Air in the hydraulic system

stroke and maintain pressure for

Cycle lift / tilt cylinders to maximy

short time to clear air from system.

m
a

Oil in hydraulic reservoir is low

Check and add oil.

Oil leaking past tilt cylinder seal
(internal or external)

" Contact your dealer.

Bucket drifts downw

hRElf-leveling valve is malfunctioning

Contact your dealer.

with tilt control in nedir@hking hydraulic hoses, tubes
SWWLQJV EHWZHHQ

cylinders

pinspect hoses and tubes, tighten
FRQYWQRO ¥BOY B FB
needed.

DIGR V

&RQWURO YDOYH L

/ LQ LWV ARDW SRVL

WLR

No down pressure 0

| Tilt cylinders are malfunctioning

Contact your dealer.

the bucket

Relief valve in control valve not
functioning correctly (squealing
should be evident while operati

hOizetact your dealer.
g.)

Bucket will not tilt, liff
arm work properly

Tilt solenoid valve malfunctionin

Check electrical connections to t|

ps needed. If tilt solenoid valve is
not functioning properly, contact
dealer.

tilt solenoid and repair connections

e

still
our

Tilt spool in control valve not ac

or leaking

L@hettk valve control linkage and
tube connections to valve.

or

Printed in U.S.A.
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Troubleshooting

Problem

Possible Cause

Corrective Action

Slow or no response

for bucket tilt, lift Worﬁf

Pilot control lines have air in the)

mBleed pilot control lines from the
control valve.

ow charge pressure

Contact your dealer.

properly (Hand/Foot
machines only)

Linkage mis-adjusted between rfigteadjust for full travel without
foot pedal and pilot valve

restriction.

Lift arm does not rai

Lift solenoid valve cold be

@alfunctioning

bucket tilt work properly

ift solenoid and repair connectior
as needed. If ift solenoid valve is
not functioning properly, contact
dealer.

Lift spool in control valve not ac

or leaking.

u(%en(gact your dealer.

Oil leaking past lift cylinder seal

(internal or external)

" Contact your dealer.

Lift arm doesn’t main

Oil leaking past lift spool in cont

valve
Lo

%ontact your dealer.

main

Check electrical connections to the

S
still
our

tain raised position v
lift control in neutral

'§élf-leveling valve malfunctionir|g Contact your dealer.

Leaking hydraulic hoses, tubes

CWWLQJIV EHWZHH 5%9@@@?\/@3&}39 ‘ésﬁ'ﬂhéﬁa

cylinders.

& s

Lift arm support device engaged

Raise lift arm and disengage sup
device.

port

Lift arm will not lowe

Lift solenoid valve malfunctionin

Check electrical connections to §
thoid. Repair or replaced as need

ole
ed.

or raise

Restraint bar not lowered.

Lower the restraint bar.

Seat or restraint bar switch

malfunction

Check electrical connections to tl
switch. Replace switch as neede

e

[+
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Troubleshooting

Hydrostatic Travel Drive System Troubleshooting

Problem

Possible Cause

Corrective Action

No response from

Hydraulic oil viscosity is too heal

Allow longer warm-up or replace
ing oil with the proper viscosity o

exist
l.

either hydrostatic dri
or the lift / tilt system

:ﬁydraulic oil supply is too low

Check for low oil level in the ressg
Add oil.

rvoir.

Drive coupling failure

Replace the coupling.

Parking brake is engaged

Disengage the parking brak

h

Hydraulic oil supply is low

Check for low oil level in the resg
Add oil.

rvoir.

Traction drive will
not operate in either
direction

Control rod linkage disconnecte

Check linkage connection at the
fcontrol levers and neutral centeri
mechanisms. Reconnect linkage

Low or no charge pressure

Contact your dealer.

Hydrostatic pump(s) relief valve
malfunctioning

%c?rq{eact your dealer.

Air in hydraulic system

Cycle lift and tilt cylinders to max
stroke and maintain pressure for

Also check for low oil level in the
UHVHUYRLU 0O DV

short time to clear air from system.

mum
a

QHI

Sluggish response t"’engaged

Automatic parking brake is parti

a&%ntact your dealer.

acceleration

Hydraulic oil supply is too low

Check for low oil level in the ressg
Add ail.

rvoir.

Low hydrostatic system charge
pressure

Contact your dealer.

Drive motor(s) or hydrostatic pu
have internal damage or leakag

I&%ﬁ)tract your dealer.

Drive system overloaded contin

HOWIFURYH HI¢FLHQF)

RI R

Lift / tilt or auxiliary system over
continuously

Paed JRYH HI¢FLHQF\

RI1 R

Hydrostatic drive is
overheating

Drive motor(s) or hydrostatic pu
have internal damage or leakag

I&%?\)[act your dealer.

2LO FRROHU ¢QV S

DXJJHG ZLWK GHEUL

Machine operated in a high-tem|
ture area with no air circulation

pPReluce duty cycle; improve air
circulation.
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Troubleshooting

Problem

Possible Cause

Corrective Action

Hydraulic oil viscosity is too hea|

Allow longer warm-up or replace
V%g oil with the proper viscosity ofl.

Hydrostatic (drive)
system is noisy

Air in hydraulic system

Cycle lift and tilt cylinders to max
stroke and maintain pressure for

Also check for low oil level in the
UHVHUYRLU 0O DV

Drive motor(s) or hydrostatic pu
have internal damage or leakag

R%ﬁ)[act your dealer.

Rear hydrostatic pump arm con
 shaft key is missing

r8|ontact your dealer.

Right side doesn’td
in either direction. L
side operates norm

1l?elief valves on rear hydrostatid
ump malfunctioning

Contact your dealer.

Control rod linkage to rear hydrg
pump disconnected

?‘tﬁg%h control rod linkage.

Right side doesn’t dif

| Relief valve on rear hydrostatic
IY?malfunctioning

3&rt?r‘?tact your dealer.

in one direction

Rear hydrostatic pump malfunct

oning Contact your dealer.

Front hydrostatic pump arm con
shaft key is missing

tr&lnnta(:t your dealer.

Left side doesn’t driy
in either direction. R
side operates norm

d%),ump malfunctioning

‘Relief valves on front hydrostati

'Contact your dealer.

Control rod linkage to front hydr
pump disconnected

Jitt?zggh control rod linkage.

Left side doesn’t driy

Relief valve on front hydrostatic
ds malfunctioning

R BMRact your dealer.

in one direction

Front hydrostatic pump
malfunctioning

Contact your dealer.

[+
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Troubleshooting

Electrical Troubleshooting

Problem

Possible Cause

Corrective Action

Electrical system do
not function

Battery disconnect switch is in i
OFF position

STurn battery disconnect switch to

its
ON position.

Battery terminals or cable loose]
corroded

@lean battery terminals and cabls
re-tighten.

bBattery malfunction

Test battery. Recharge / replace
necessary.

Blown main fuse

Corect over-current problem and
replace main fuse.

Main wiring harness connectorg
rear of ROPS/FOPS not proper
plugged in

PReconnect / repair as needed.

?,lheck main harness connectors.

Blown fuse

Check circuit and replace fuse.

Control pad and infg

. . Battery terminals / cables loose|/Clean battery terminals and cablg
mation center display .
. . [corroded tighten.

do not activate with =

ignition key switch iry Main \;vmng harness connectory gl . main harness connectors

the ON/RUN positiopfear of ROPS/FOPS not properb ey s repair as needed.
plugged in
Poor electrical connections in staitheck connections; repair as
circuit necessary.
Battery terminals / cables loose|/Clean battery terminals and cablg
corroded tighten.
Starter relay malfunction Test relay; replace if necessary.

Contact dealer.

Starter does not

engage when ignitiohgattery discharged / malfunctioing.: Pauery- Recharge / replace i

key switch turned toits necessary.

START position Starter solenoid malfunction Contact dealer.
Starter or pinion malfunctioning Repair / replace as needed
Ignition wiring, seat switch, restfaititeck wiring for poor connection
bar switch, etc. loose or disconndetedeads; repair wiring or conne

Restraint bar raised

Lower restraint bar.

Engine fault code(s)

Contact dealer.

Fuel level sender malfunction

Replace fuel level sender.

Fuel gauge inoperat

Loose wiring / terminal connecti

pns

Check wiring connections.

\VAvd
Blown fuse

Check circuit and replace fuse.

Fuel gauge malfunction

Replace gauge.
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Troubleshooting

=

gauge is inoperative

Problem Possible Cause Corrective Action
Temperature sender malfunction Replace temperature send
Loose wiring / terminal connectipns ~ Check wiring connections.
Coolant temperatur

Blown fuse

Check circuit and replace fuse.

Coolant temperature gauge
malfunction

Replace gauge.

Loose wiring / terminal connecti

ons

Check wiring connections.

Hour meter is

Alternator malfunction

Repair / replace alternator.

inoperative

Hour meter malfunction

Replace information center electfonic

display.

Single light not working - light btilBheck and replace light bulb as

burned out, faulty wiring

needed, check wiring connection

U7

Work / road lights
inoperative

No lights - blown fuse

Check circuit and replace fus

Light switch malfunction, poor g
or other wiring connection

Qlnetk ground / wire connections
replace light switch.

Lift / Tilt and / or

cessar

drive lock solenoid | Solenoid wiring disconnected off faulty Check circuit; repair as ne
malfunction
Seat or restraint bar switch
) Contact dealer.
malfunction
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Troubleshooting

Error Codes
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Troubleshooting
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Troubleshooting
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Troubleshooting

SPN FM P-COORPART STATE

102 10 P1673 | EGR Low Pres. Sensor Malfunction Aftertreatment Errpr
105 10 P1676 | Intake Air Temp. Sensor Malfunction Aftertreatment Errpr
110 10 P1674 | Coolant Temp. Sensor Malfunction Aftertreatment Errpr
173 10 P1677 | Exhaust Temp. Sensor Malfunction Aftertreatment Errpr
412 10 P1675 | EGR Gas Temp Sensor Malfunction Aftertreatment Errpr
1209 10 P1679 | EGR High Pres. Sensor Malfunction Aftertreatment Errpr
3242 10 P167E| DPF Inlet Temp. Sensor Malfunction Aftertreatment Errpr
3250 10 P167A| DPF Intermediate Temp Sensor Malfunctio Aftertreatment Efror
3609 10 P167C| DPF High Pres. Sensor Malfunction Aftertreatment Errpr
4795 31 P226D| DPF Substrate Removed Aftertreatment Error
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T-Bar Controls........c.ccevevevvenenne 57
I n d eX Throttle Controls............ccccoeuee 56
Travel Controls...........ccccoveveenne. 57
Windshield Wiper/Washetr........ 58
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MAINTENANCE
Adding Fuel
Alternator/Fan Belt..................

Changing Hydraulic Oil
and Filter........cccoovvveniciiees

Check Engine
Mounting Hardware..............

Checking Coolant Level.........
Checking Engine Oil Level....
Checking Hydraulic Oil Level

DPF Exhaust System Service

Draining/Flushing
Cooling System.........cccocverueene

Electrical System.....................
Engine AirFilters.........cccceev...
Engine Cooling System..........
Engine Maintenance...............
Fuel System Maintenance.....

Fuses and Relays............c.......
Hydraulic Hose Maintenance

Hydraulic System
Maintenance...........c.cceevereenne.

Maintenance Interval...............
Maintenance Log............cc......
Maintenance Schedule...........

Track Maintenance..................
Track Replacement..................

TracCKS...oeeeee e

Travel Motor Front
Case Oil...cocveeevecieeeeeiieee e,
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Travel Motor Maintenance.....

8 V L QBooster Battery
(Jump-Starting).........ccccvenns 118

:DWH Uraad S D
Inspection/Maintenance.......

WindshieldWasherReservoir..

@)
23(5%7,21 i 61
After Operation............cccceeevene.
After Starting.......ccceeeeeeeeeieend 65

Auxiliary Hydraulics Operation

%DFN¢{;OOLQJ +ROHV
and Embankmenits.................. 8

Back-up Alarm.........ccccveviveeennenne
Before Disposal.........ccccceeiueennee

Before Operation...................... 62

Cab Entry and Exit...................4 62

Cold-Starting
-R\WWLFN.&RQW.UROV
Connecting Attachments..........

Connecting/Disconnecting
Attachments..........c.cccocvevciennne

connecting Hydraulie\ttachments to
theAuxiliary Hydraulic Circuits

Crane Lifting Preparatian.........

'L H Wrtulate Filter (DPF)
Regeneration Procedures........

Digging TipS.....cccvveeiieeieeeieeene
Digging with a Standard Bucket
Disconnecting Attachments.....

Disconnecting Hydraulic Attachments
from the Auxiliary
Hydraulic s Circuits..................

Disengage LifArm Support......
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Disengage Parking Brake........ 63
DPF Maintenance............c.........
Engage LiftArm Support...........

EngineWarmUp™........cccccooeenenne 65
Fastening / Unfastening

the Seat Belt........c.ccooeveenen. 62
Final Shutdown /
Decommissioning....................

Float Control..........cccovvvvveeeeenenn.

Forcing Stationary
Regeneration...........ccccevvvevnneene

Grading Using Float..................

Grading without Float
Hand/Foot Controls................... 68
Hand/Foot Drive Controls........ 68
Hand/Foot Lift and Tilt Controls 69
Jump-Starting.........ccceeeeeeeeeeene.
Lift Arm Lift Support..................
Lifting Loads Using Pallet Forks

Lifting the Machine using
ACrane......ccoeeiiviiiniis

Loading a Bucket......................
Loading and Securing
the Machine..........cccoccevvevienen.

Loading and Transporting the Machine

ona Transpor¥ehicle................
Loading Pallet Forks.................
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Long-Term Storage..........c.......
Machine Disposal.............c.......

Operational Checks/
Pre-start Inspection.................. 61

Parking Brake............c.cccoovennene. 63

Powering Attachments with Hydraulic

FUuNCtion.......cooeveeeiiiiee e
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SeatBelt.......cccooevvveiviiieeiiieen 62

Self-L eveling
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7TRUTXH 6SHFL{FDWLRQV

NOTE: 8VH WKHVH WRUTXH YDOXHV ZKHQ WLJKWHQLQJ KD
DQG VHOI WDSSLQJ WKUHDG IRUPLQJ DQG VKHHW PHWDO V
+\GUDXOLF AWWLQJV ZLWK YDULRXV VHDOV OLJKW [DSSOL
PDUNHG RWKHUZLVH
6WUDLJKW SLSH AWWLQJ ZlL%NQK LW—WHDG DQG VFUI
Thread e .(GE) YD O YH %ifoutsi(\jlg L@A FoWER
Sealing Elastic seal | O-ring elastic seal
ZDVKHU
M10X1.0 9(7) 18 (13) 15 (11) 18 (13) 10 mm (0.4 ip.)
M12X1.5 20 (15) 25 (18) 25 (18) 25 (18) 12 mm (0.5 |n.)
M14X1.5 35 (26) 45 (33) 26 (35) 35 (26) 14 mm (0.6 |n.)
M16X1.5 45 (33) 55 (41) 40 (30) 50 (37) 16 mm (0.6 |n.)
M18X1.5 55 (41) 70 (52) 45 (33) 70 (52) 18 mm (0.7 [n.)
M22X1.5 65 (48) 125 (92) 60 (44) 125 (92) 22 mm (0.9]in.)
M27X2.0 90 (66) 180 (133) 100 (74) 145 (107 27 mm (1.4 in.)
M33X2.0 150 (111) 310 (229) 160 (118) 210 (15p) 33mm (1.Bin.)
M42X2.0 240 (177) 450 (332) 210 (155) 360 (26f) 42 mm (1.§ in.)
M48X2.0 290 (214) 540 (398) 260 (192) 540 (398) 48 mm (1. in.)
G1/8A 9(7) 13 (18) 15 (11) 18 (13) 9.73mm (0.4 in.)
G1/4A 35 (26) 35 (26) 30 (22) 35 (26) 13.16 mm (4.5 in.)
G3/8A 45 (33) 70 (52) 45 (33) 50 (37) 16.66 mm (4.7 in.)
G1/2A 65 (48) 90 (66) 55 (41) 65 (48) 20.96 mm (4.8 in.)
G3/4A 90 (66) 180 (133) 100 (74) 140 (103 26.44 mm (1.0in.)
G1A 150 (111) 310 (229) 160 (118) 190 (14p) 33.25 mm|(1.31in.)
G1 1/4A 240 (177) 450 (332) 210 (155) 360 (2p6) 41.91 mip (1.7 in.)
G11/2A 290 (214) 540 (398) 260 (192) 540 (3P8) 47.80 m (1.9in.)
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+\GUDXOLF AWWLQJV ZLWK YDULRXV VHDOV KHDY\ DSSOLFD
XQOHVV PDUNHG RWKHUZLVH
6WUDLJKW SLSH AWWLQJ Z1 K WP DQIG VFUHZH
Thread plug (GE) YDOYH| ZGWEWLAFDWLRQ
Sealing Elastic seal | O-ring :La;tlc aid outside @
ZDVKHU
M12X1.5 20 (15) 35 (26) 35 (26) 35 (26) 12 mm (0.5 ih.)
M14X1.5 35 (26) 55 (41) 45 (33) 45 (33) 14 mm (0.6 ih.)
M16X1.5 45 (33) 70 (52) 55 (41) 55 (41) 16 mm (0.6 in.)
M18X1.5 55 (41) 90 (66) 70 (52) 70 (52) 18 mm (0.7 ij1.)
M20X1.5 55 (41) 125 (92) 80 (59) 100 (74) 20 mm (0.8 |n.)
M22X1.5 65 (48) 135 (100) 100 (74) 125 (92) 22 mm (0.9}in.)
M27X2.0 90 (66) 180 (133) 170 (125) 135 (100) 27 mm (1.d1in.)
M33X2.0 150 (111) 310 (229) 310 (229) 210 (15p) 33mm (1.3in.)
M42X2.0 240 (177) 450 (332) 330 (243) 360 (26) 42 mm (1.7in.)
M48X2.0 290 (214) 540 (398) 420 (310) 540 (39B) 48 mm (1.9 in.)
G1/8A 35 (26) 55 (41) 45 (33) 45 (33) 13.16 mm (05 in.)
G1/4A 45 (33) 80 (59) 60 (44) 60 (44) 16.66 mm (0}7 in.)
G3/8A 65 (48) 115 (85) 75 (55) 100 (74) 20.96 mm (4.8 in.)
G12A 90 (66) 180 (133) 170 (125) 145 (107) 26.44 mm (1.0 in.)
G3/4A 150 (111) 310 (229) 310 (229) 260 (19p) 33.25 mm [1.31in.)
G1A 240 (177) 450 (332) 330 (243) 360 (26p) 41.91 mm [1.7 in.)
G1 1/4A 290 (214) 540 (398) 420 (310) 540 (398) 47.80 mnp (1.9 in.)
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:LWK FRDUVH SLWFK WKUHDG $00 WRUTXH YDOXHV DUF
7KUHDGV DFFRUGLQJ WR [,/ AKUHDGV DFFRUGLQJ W
Thread HWF 7984
8.8 10.9 12.9 8.8 10.9
M5 5.5 (4.1) 8 (6) 10 (7) 5 (4) 7(5)
M6 10 (7) 14 (10) 17 (13) 8.5 (6.3) 12 (9)
M8 25 (18) 35 (26) 42 (31) 20 (15) 30 (22)
M10 45 (33) 65 (48) 80 (59) 40 (30) 59 (44)
M12 87 (64) 110 (81) 147 (108) 69 (51) 100 (74)
M14 135 (100) 180 (133) 230 (170) 110 (81) 160 (119
M16 210 (155) 275 (203) 350 (258) 170 (125) 250 (184)
M18 280 (207) 410 (302) 480 (354) 245 (181) 345 (254)
M20 410 (302) 570 (420) 690 (509) 340 (251) 490 (361)
M22 550 (406) 780 (575) 930 (686) 460 (339) 660 (487)
M24 710 (524) 1000 (738) 1190 (878) 590 (435 840 (62])
m27 1040 (767) 1480 (1092) 1770 (1304) 870 (642} 1250 (922)
M30 1420 (1047) 2010 (1482) 2400 (1779) 1200 (845) 1700 (J.254)
:LWK AQH SLWFK WKUHDG $00 WRUTXH YDOXHV [DUH L
7TKUHDGV DFFRUGLQJ WR [, AKUHDGV DFFRUGLQJ W
Thread HWF 7984
8.8 10.9 12.9 8.8 10.9
M8X1.0 25 (18) 37 (27) 32 (43) 22 (16) 32 (24)
M10X1.0 50 (37) 75 (55) 88 (65) 43 (32) 65 (48)
M10X1.25 49 (36) 71 (52) 83 (61) 42 (31) 62 (46)
M12X1.25 87 (64) 130 (96) 150 (111) 75 (55) 110 (81)
M12X1.5 83 (61) 125 (92) 145 (107) 72 (53) 105 (77)
M14X1.5 135 (100) 200 (148) 173 (235) 120 (89) 175 (129)
M16X1.5 210 (155) 310 (229) 360 (266) 180 (133) 265 (19%)
M18X1.5 315 (232) 450 (332) 530 (391) 270 (199) 385 (284)
M20X1.5 440 (325) 630 (465) 730 (538) 375 (277) 530 (391)
M22X1.5 590 (435) 840 (620) 980 (723) 500 (369) 710 (524)
M24X2.0 740 (546) 1070 (789) 1250 (922) 630 (465 900 (66}1)
M27X2.0 1100 (811) 1550 (1143) 1800 (1329 920 (679 1300 (459)
M30X2.0 1500 (1106) 2150 (1586) 2500 (1844) 1300 (949) 1850 (|L364)
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For Support and Service, Contact Your Dealer

«~’MANITOU MUSTNG

pan R

Manitou Group
One Gehl Way, West Bend, W1 53095-0179 U.S.A.
Www.us.manitou.com / www.mustangmfg.com
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