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SICYLIFT

Pioneer
SPECIFICATIONS:

Carrier:

Speed:
Ground Pressure:

Weight: (Morooka USA Carrier)
Length:
Height:
Width:

Tracks:

Tilt Alarm:

Engine:
Fuel Capacity:
Hydraulic Oil Capacity:
Pump:
Operating PSI:
Pad Mount Transformer Deck:

Outrigger Spread:
Outriggers:
Outrigger Safety:
Outrigger Alarms:
Grounding Lug:

Boom Specifications:
Working Height:
Side Reach:

Rotation:

Upper Boom Insulation Gap:
Lower Boom Insulation Gap:
Basket Work Zone:

Jib Work Zone:

ISO Control Single Stick
Controls:

Platform:

Platform Capacity:
Jib Rating
Category "C" Rating per ANSIA92.2
Lower Controls above rotation

Lower Controls Override Upper Controls

Morooka USA MST600 VD

7.5 MPH

5.2 PSI

17,620 Lbs.

24'6"

9' 8" Overall

82"

Rubber

Front to Back / Side to Side
76 HP Kubota Turbo

10 Gallon

25 Gallon

15 GPM Gear Pump
3,000 PSI

Integrated / 3,000 Lbs.
Front 7'8" Rear 14'8"

A-Frame Front / Radial Rear
Outrigger Interlock System
Audible Alarms on Outriggers
Stainless Lug on Deck

53'

30'

Continuous

64"

12"

Unlimited

Refer to Load Chart

3axis / 4axis
Full pressure on side of boom
End-Mounted Rotating 24" x 30" x 42" Bucket
350 lbs.

1,000 lbs.
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Limited Warranty
On machines manufactured after July 1, 2010

Skylift, Inc. provides a ONE (1) year limited warranty on the entire machine.

Skylift, Inc. provides a TWO (2) \eai' limited warranty on Skylift manufactured components.
(Parts built and manufactured by Skylift only)

Products designed and manufactured by Skylift, Incorporated, are warranted to be fi-ee from
defects in material and workmanship at the time of initial delivery subject to the following
provisions:

1. For one (I) year following initial delivery of the product, Skylift will, at its
option, repair or replace any part found by Skylift to be defective in material or
workmanship. The customer is obligated to contact Skylift, Inc. prior to any work
being performed on equipment. A completed Skylift Warranty Claim Form is
required within thirty (30) days of the date of failure of any warranted part.
Skylift will inspect defective parts for approval prior to issuing credit to the
customer. Defective parts shall be shipped to the factory pre-paid motor freight or
UPS within 30 days of failure of any warranted part is factory requests return of
said parts.

2. The Skylift limited warranty does not cover: (a) products which have not been
operated and maintained in accordance with Skylift operators and maintenance
schedules, programs, or bulletins; (b) products which have not been mounted in
accordance with Skylift installation procedures; (c) products not manufactured by
Skylift which are supplied by Skylift (d) products which are repaired without
using original Skylift parts; or (e) transportation or delivery to a Skylift service
facility or the customer's location.

3. The battery, generator, hydraulic components, electrical components, drive
motors, and or other parts/equipment, but not limited to, not manufactured by
Skylift is subject to warranty guidelines set forth by the respective manufacturers
and their allowed warranty period. Such warranties shall be handled direct
through the respective manufacturer or one of its distributors.

This warranty is in lieu of any other warranties, express or implied. There is no warranty of
merchantability or fitness for a particular purpose, nor is there any other warranty, express or
implied, except as specifically stated herein. No associate, agent or representative of Skylift is
authorized to extend any warranty on Skylift's behalf. Skylift shall in no event be liable for any
special, indirect, or consequential damages or claims of any third party against the Customer.

WARRANTY (XAIMS will NOT be processed unless there has been prior approval
r\ from the factory for the repair work that is to be performed. (This excludes travel

time and or mileage which is NOT allowed or covered under the Skylift Limited
Warranty.) NO EXCEPTIONS will be made.
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SKYLIFT

Warranty Registration
Pre-Delivery Inspection Form

IMPORTANT UNIT WARRANTY INFORMATION

Please note that the 12 month warranty period on your new SKYLIFT unit
begins at the unit delivery date at your facility.

In order to insure the correct processing of any warranty claim, it is important that this
page be filled out and returned to SKYLIFT, INC. at the address given below within ten
(10) days of the delivery date of the equipment.

Fill out form and return to: SKYLIFT, INC.
ATTN: Susan Naso

3000 LEAVITT RD. UNIT 6,
LORAIN, OH 44052
Phone; 440-960-2100

Fax: 440-960-2104

Skylift Model Name:

Skylift Serial Number:

Company Name:

Address:

City;

Contact Name: _

Phone Number:

Email Address:

Date Delivered to Customer:

State: _Zip:_

Fax Number:
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WARRANTY GUIDELINES / INSTRUCTIONS

Warranty procedures MUST be followed In order for a warranty claim to be considered.
WARRANTY CLAIMS will NOT be processed unless there has been prior approval from the

factory for the repair work that is to be performed.

The service technician that Is repairing the Skylift manufactured machinery MUST call Skylift
and advise Skylift's service director of the problem they are having with the Skylift equipment

prior to any repair work being done. (440) 960-2100

Skylift keeps a very detailed daily log of all service calls/emails that come in from our distributors and
their service technicians. The service department records the date the call came in including the time,

machine serial number, and info on the person that reported the issue.

When contacting Skylift to report a probtenn with a Skylift piece of equipment we will ask for the
following Information to be provided.

Date issue reported to Skylift
Name of Skylift tech that was spoken to
Owner of the equipment
Location of the equipment
Technician's name
Technician's company name
Technician's phone number
Technician's email address
Equipment model type
Machine serial number
Machine manufactured date

(Refer to the Skylift DATA TAG on the machine)

• Hours on the equipment
(Refer to the HOUR METER located on the machine)

The reported issue will be evaluated by Skylift's service department and Skyliftwill work with the
technician over the phone to determine the problem and advise on the repairs if needed. The Skylift
technician will estimate labor hours for the repair as well. Skylift MUST provide the parts for the repair If
there are any parts that need to be replaced on the equipment.

1) The customer will need to issue a purchase order for the parts
2) Skyliftin most cased will issue a return material authorization for the parts to be returned to

Skylift or directly to the supplier for evaluation.
3) After warranty has been approved credits will be given to the customer.
4) Please note that warranty coverage DOES NOT cover travel time to the machine, transport of

the machine to a repair facility, routine maintenance, misc. material, fluids nor shop supplies.
5) Warranty claim form to be completed detailing the breakdown of repairs:

1. Parts

2. Travel time

3. Shop Supplies
4. Misc.

5. Labor

Ifa warranty claim is submitted to Skytift does not contain all information requested and
documented the claim will not be considered or paid.

Claim forms can be requested by phone (440) 960-2100 or emailing suson^'skvliftus.com

Please refer to Limited Warranty document for complete warranty coverage Info.
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Today's Date:

SKYLIFT
Inc

Skylift Warranty Department
FAX: (440) 960-2104
susan@skyliftus.com

WARRANTY CLAIM FORM
Skylift, Inc.

3000 Leavitt Rd., Unit 6
Lorain, OH 44052

Claim, Repair, or Work Order No.

Skylift IVIodel Type Unit Serial No. Trailer Serial No. Hour IVIeter Reading

Company Name, Address & Contact Person Phone No. Email Address

Detailed Description of Problem(s) and (if known) Cause of Failure

Total Cost of Parts:

Labor Rate Per Hour Total Labor Time
Total Labor Charge:

other Charges (explain):

Sales Tax (If applicable):

TOTAL of Cialm:

Claim, Repair, or Work Order No.

FOR OFFICE USE ONLY BELOW

Notes:

Skylift, inc. Authorization

WARRANTY CLAIMS

will NOT be processed unless there has been
prior approval from the factory for the

repair work that is to be performed.
Call; (440) 960-2100

After Hours Emergencies Call: (440) 725-2181



KUBOTA ENGINE AMERICA CORPORATION

LIMITED WARRANTY ON INDUSTRIAL ENGINES

AND REPLACEMENT PARTS EFFECTIVE MAY 1, 2009

OUR WARRANTY TO YOU

We warrant to you, the original purchaser, that all parts (except those
referred to below) of your new Kubota industrial engine and
replacement parts purchased from an Authorized Kubota Industrial
Engine Distributor or OEM Distributor in the United States will be free
from defects In materials or workmanship during the following periods.
(Refer to Service Policy for further details)

1. Industrial Engines for 2 years or 2,000 hours, whichever
occur? first.

2. Industrial Engines Major Component Warranty (MCW), 3
years or 3000 hours, whichever occurs first, parts only.

MCW covers cylinder block, cylinder head, crankshaft, camshaft,
gears, pistons, rods, flywt^eel.flywheel housing, oil pump, pulleys,
governor, intake manifold, oil pan, ignition distributor.

MCW does not cover rings, bearings, water pump, any electrical
component, valve train components, accessory parts, seals, gaskets,
carburetors, exhaust manifokj, hoses, all fuel system components,
muffler, any filters, radiator, fan. belts, thermostat, spark plugs, fuel
transfer pumps.

3. Replacement parts for 1 year.

WHAT WE WILL DO

We will, at our option, repair or replace any part covered by this
wan'anty which becomes defective, malfunctions or otherwise fails to
conform with this warranty under normal use and service during the
term of the warranty at no charge for parts or labor. (Parts only for
MCW)

WHAT YOU MUST DO TO OBTAIN WARRANTY SERVICE

In order to obtain warranty repairs, you must deliver the product,
together with proof of purchase, to an Authorized Kubota Industrial
Engine Distributor or Dealer at your expense. The names and
addresses of such Authorized Kubota Industrial Engine Distributors
can be found on the internet at wvm.kubotaengine.com. by calling
1-800-532-9808, via email at EEWRI@kubotaengine.com or by
contacting;

Kubota Engine America Corporation
505 Schetter Road

Lincolnshire, IL 60069

WHAT THE WARRANTY DOES NOT COVER
This warranty does not cover:

1. Damage, malfunctions or failures resulting from accidents,
abuse, misuse, modifications, alteration, improper sen/icing,
or lack of performance of required maintenance service.

2. Normal maintenance services or replacement of
maintenance items such as light bulbs, preheater plugs,
indicator and resistant coils, fitter elements, lubricants, oils,
spark plugs, coolant, or belts.

3. Installation of replacement parts, unless originally installed
by an Authorized Kubota Industrial Engine Distributor or
Dealer.

4. Non-genuine Kubota parts.
5. Any engines damaged by use of ether or any starting aid, or

greater than a 50/50% solution of antifreeze and water.
6. Injection nozzle wear or any engine damage caused by

injection nozzle wear or sticking.
7. Damage caused by water entering the engine due to any

cause.

8. Used Products.

9. Any damage caused by overheating that is not a direct
result of a defect in materials or workmanship.

10. Any Engine not application reviewed.

APPLICATION REVIEW PROCESS: The Kubota Engine America
(KEA) application review process is intended to assist the OEM with
engine installation to optimize functionality/perfomriance within the
OEM's equipment in order to maintain durability, customer
satisfaction, and reduce warranty failures and expenses. Kubota
cannot anticipate all potential failures and issues that may occur with
the engine or product in the field during an application review.
Therefore, machine durability testing by the OEM either in a test
facility and/or in the field is critical to further reduce the potential for
field failures.

The amount of time spent by KEA on an application review is
significantly less than the amount of time spent by the OEM's design
engineers on the application. Because of this, the KEA application
review is intended to identify issues that are within the scope of the
application review testing performed and in some cases recommend
possible solutions. TheK^ application review should never take the
place of proper design and testing of the finished product by the OEM.

The KEA application review does not in any way express or imply any
additional warranty coverage other than what is stated in Kubota's
Limited Warranty Agreement. Kubota and its subsidiary companies
are not responsible for (including, but not limitedto): failures resulting
from any components that are not manufactured by Kubota,
misrepresented or incorrect information provided from an OEM, any
changes made without KEA's knowledge, any decision by the OEM
not to follow KEA's recommendations, or any application related
problems or deficiencies that may arise that were not found by KEA's
limited application review or the OEM's durability testing.

THIS IS THE ONLY EXPRESS WARRANTY ON OUR PRODUCTS
We neither assume nor authorize anyone to assume for us any other
express warranty. The Kubota Distributor/ Dealer has no authority to
make any representation or promise on behalf of Kubota Engine
America Corporation or to modify the terms or limitations of this
warranty in any way.

LIMITATIONS ON OUR RESPONSIBILITY WITH RESPECT TO

PRODUCTS PURCHASED AND USED FOR PERSONAL. FAMILY
OR HOUSEHOLD USE.
Our responsibility is to repair or replace defective parts as stated
above. We will not be responsible for any other expenses, losses or
inconvenience which you may sustain as a result of the purchase, use,
malfunction or defective condition of our products. ANY IMPLIED
WARRANTIES INCLUDING WARRANTIES OF MERCHANTABILITY

AND FITNESS FOR A PARTICULAR PURPOSE SHALL BE LIMITED

IN DURATION TO THE PERIOD SET FORTH ABOVE AND IN NO

EVENT WILL WE BE LIABLE FOR ANY SPECIAL, INCIDENTAL OR
CONSEQUENTIAL DAMAGES WHATSOEVER. Some states do not

allow limitations on how long an implied wanranty lasts or the exclusion
or limitation of incidental or consequential damages, so the above
limitations or exclusions may not apply to you. This warranty gives
you specific legal rights, and you may have other rights which vary
from state to state.

LIMITATIONS ON OUR RESPONSIBILITY WITH RESPECT TO

PRODUCTS USED FOR RENTAL OR FOR COMMERCIAL.
INDUSTRIAL OR AGRICULTURAL PURPOSES.

This wan'anty is in lieu of ail other warranties, express or implied, and
of any other obligations or liability on our part. IMPLIED
WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A
PARTICULAR PURPOSE ARE EXCLUDED. Our responsibility for any
and all losses and damages resulting from any cause whatsoever,
including our negligence, alleged damage or defective goods, whether
such defects are discoverable or latent, shall be limited to the repair or
replacement of defective parts as stated above. IN NO EVENT WILL
WE BE LIABLE FOR LOSS OF USE. LOSS OF PROFITS, LOSS OF
OR DAMAGE TO OTHER PROPERTY. INCONVENIENCE,
COMMERCIAL LOSS, OR OTHER SPECIAL. INCIDENTAL OR
CONSEQUENTIAL DAMAGES WHATSOEVER.



MOROOKA CO., LTD.
&

MOROOKA AMERICA, LLC

LIMITED WARRANTY

{Effective November 1,2013}

Thank you for your patronage! Morooka Co.,
Ltd. & Morooka America, LLC (Morooka) are
the premier manufacturers and distributors of
hydrostatic transmission controlled, rubber-
tracked carriers ("Morooka Carrier") in the
world. As part ofour commitment to quality
and reliability, Morooka provides to you, at no
extra charge, limited warranty coverage for
your new Morooka Carrier.

L Limited Warranty
Morooka warrants the original parts and
components ofany Morooka Carrier sold by it
to be free from defects in material and

workmanship. MOROOKA'S SOLE
LL\BILITY UNDER THIS LIMITED

WARRANTY shall be that Morooka, at its
option, will repair or replace any part or
component that are found to be defective in
material or workmanship, with the exception
ofparts and components identified in Section
IV **Exclusions from Limited Warranty''.
An authorized Morooka dealer or

representative must perform all warranty
work. The repair or replacement will be at no
charge for either the part or the labor,
(excluding limitations in article # IV), to repair

)

or replace that part during the applicable warranty
period.

II. Term of Limited Warranty

The limited warranty on the new Morooka Carrier
shall extend for (a) twelve (12) months after the
date ofdelivery to the purchaser from Morooka or
an authorized dealer or (b) until the Morooka
Carrier's electronic control module ("ECM")
exceeds 1000 hours, whichever comes first
The Limited Warranty shall terminate upon the
expiration of the limited warranty period.

III. Party Covered By Limited Warranty
This Limited Warranty shall extend to the initial
purchase of the Morooka Carrier and any other
person or entity to which title to the Morooka
Carrier is transferred during the applicable
warranty term.

rV. Exclusions from Limited Warranty

The Limited Warranty does not cover the
following parts or components:

1. Caterpillar Engines (including engine
block assembly and all internal lubricated
parts enclosed therein). Morooka agrees to
pass through to purchaser the warranty, if
any, originally provided to Morooka by
Caterpillar, the original manufacturer of
these OEM Parts, subject to the respective
terms, conditions, and limitations.
{Note: Refer to section 1. Limited Warranty for

all engine manufacturers other than Caterpillar.}

2. Any part or component that has been
subjected to abuse, misuse, unauthorized
modifications or repairs, and neglected

)

maintenance. Please refer to the
Operator's Manual included with your
equipment for Maintenance
Guidelines and procedures.

3. Any part or componentdamaged in an
accidentor natural calamity.

4. Any part or component that fails or is
damaged from attachments, accessory
items, and parts not sold or approved
by Morooka.

5. Expendable and wear items that
would normally be replaced within
the limited warrantyperiod due to
normal wear and tear including, but
not limited to, filters (air, fiiel, oil,
hydraulic), brake linings,window
glass, light bulbs, belts, etc.
Additionally, the Morooka warranty
covers workmanship defects but does
not warranty wear and tear on
undercarriage components including
bottom rollers, sprockets, idlers, top
carrier rollers, pivot shafts, bushings
and rubber tracks.

Some components (i.e. sprockets,
idlers and rollers) are engineeredto
wear more rapidly to avoid damage to
the rubber tracks.

6. The Rubber Tracks are warranted as
the case nuiy be:

a. 0 to 3 months or 0-250 hours,
whichever is less:

100% replacement



b. 3-6 months or 251-500 hours,
whichever is less:

75% replacement
c. 6-9 months or 501-750 hours,

whichever is less:

50% replacement
d. 9-12 months or 751-1000

hours, whichever is less:
25% replacement

If the equipment has been used
extensively on inappropriate terrain,
rubber track warranty terms may be
modified at the discretion of

Morooka Co., Ltd.
Mileage, travel and diagnostic time

• Mileage is limited to 200 miles.
• Travel time is limited to four hours.

• Diagnostic time is limited to four
hours.

Additional items not covered under

warranty;
Pickup, towing, or delivery of the
Morooka Carrier.

• Rental of replacement equipment
during the repair period.
Products that have been declared a

total loss and subsequently salvaged.
• Overtime labor charges.

V. Disclaimer

YOUR MOROOKA LIMITED WARRANTY

GIVES YOU SPECIFIC LEGAL RIGHTS.

MOROOKA CO., LTD. DOES NOT
AUTHORIZE ANY PERSON TO CREATE

FOR MOROOKA ANY OBLIGATION OR
LIABILITY OTHER THAN THAT STATED

IN THE LIMITED WARRANTY.

IMPLIED WARRANTY OF

)

MERCHANTABILITY OR FITNESS FOR A

PARTICULAR PURPOSE IS EXPRESSLY

LIMITED TO THE TERM OF THE EXPRESS

WRITTEN LIMITED WARRANTY. UNDER

NO CIRCUMSTANCES SHALL MOROOKA
BE LIABLE TO THE PURCHASER OR ANY

OTHER PERSON OR ENTITY FOR ANY
CONSEQUENTIAL, INCIDENTAL,
ECONOMIC, DIRECT, INDIRECT, GENERAL,
OR SPECIAL DAMAGES ARISING OUT OF
ANY BREACH OF WARRANTY, EXPRESS
OR IMPLIED.

MOROOKA MAKES NO WARRANTY FOR

OEM PARTS, EITHER EXPRESS OR IMPLIED,
INCLUDING WARRANTIES OF

MERCHANTABILITY AND FITNESS FOR A

PARTICULAR PURPOSE, OR NON-
INFRINGEMENT. THE SOLE WARRANTY, IF
ANY, SHALL BE THAT OF ITS
MANUFACTURER.

IF OTHERWISE APPLICABLE, THE UNITED
NATIONS CONVENTION ON CONTRACTS
FOR THE INTERNATIONAL SALE OF GOODS
IS EXCLUDED IN ITS ENTIRETY.

VI. Purchaser Responsibility
It is the purchaser's responsibility to maintain the
Morooka Carrier in accordance with the

instructions provided in the Operator's Manual.
Morooka recommends that you keep records and
receipts; you may be asked to prove that the
maintenance instructions have been followed.

It is also your responsibility to operate the
equipment in a safe manner, and for the use for

which it was designed. If a defect in materials or

workmanship occurs, it is your
responsibility to cease operatingthe
equipment imtil repairs are made. Damage,
whichoccursfromcontinued operation,
may not be coveredby this warranty. You
should contact your authorized Morooka
dealerimmediately so that repairscan be
made in a timely manner.

VII. Procedure for Obtaining
Warranty Service

To obtain warranty service under the terms
and conditions of the Limited Warranty, you
must notify an authorized Morooka dealer of
the defectwithin ten (10)daysof discovery,
along with proofofpurchase, and serial
number. In addition, you will need to provide
a picture ofthe serialnumberplate and one of
the hourmeter. Anydefective partswillneed
to be held for return to Morooka.

Morooka recommends that you take your
equipment to the dealer from whom it was
purchased for the warrantyrepair.

VUI. Right To Make Changes
Morooka reservesthe right to make any
changes to a Morookaproductat any time
without incurring anyobligation wiA respect
to any product previously ordered, sold, or
shipped.

Revised August 8,2013
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MACHINE INSPECTION CHART SKVLIR" PfOWBER

ITEM DESCRIPTION SERVICE
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1 Hydraulic Fluid

Check Level X

Drain Fluid and Replace with Hydraulic or
ATF (Where Applicable)

X

2 Engine Oil
Check Level X

Change Oil (Check Engine Manual)

3 Engine Air Filter Clean and Inspect X

4 Drive Unit (Tracks)

If Equipt With Tracks, Check and Grease
Track Tension Every Eight (8) to Ten (10)

Hours Of Operation.

X

5 Hydraulic Return Filter Replace X

6
Outrigger Pin Grease

Fittings
Grease Adequately (4 PLCS) X

7 Hydraulic Hose Fittings
Check For Leaks and or Cracks.

Repair Leaks Immediately.
X

8 Boom & Rotation Grease All Fittings X

9
Fiberglass Extention

Boom

Check for cracks, chips, dirt build up, Do not

grease or lube fiberglass boom. Clean with
solvent.

X

10 Main Rotation Gear Check Torque On Bolts X

11 Wear Pads Check for worn, loose, or missing pads X

12 Outriggers Grease All Fittings, Sockets, and Pins X

13 Load Hook Inspect Hook 8i Latch X

14 Winch Line Inspect for wear and broken strands X

15 Auger Strap Inspect for wear and broken strands X

16 All Pin Retainers
Make sure pin retainers are in place and

tightly bolted
X

17 Tie Down Hooks Make sure bolts are tight X

18 Rotation Bearing Bolts
Make sure bolts are tight. Torque to 159 FT

LBS
X

19
Lift Cylinder Grease

Fitting
Grease with mobile HP Grease X

20
Rotation Box Grease

Fitting
Grease with mobile HP Grease X

21
Outrigger Pins Grease

Fittings
Grease Adequately (4 PLCS) X
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Check Level X

1 Hydraulic Fluid Drain Fluid and Replace with Hydraulic or

ATF (Where Applicable)
X

2 Engine Oil
Check Level X

Change Oil (Check Engine Manual)

3 Engine Air Filter Clean and Inspect X

If Equipt With Tracks, Check and Grease

4 Drive Unit (Tracks) Track Tension Every Eight (8) to Ten (10)

Hours Of Operation.

X

5 Hydraulic Return Filter Replace X

6
Outrigger Pin Grease

Fittings
Grease Adequately (4 PLCS) X

7 Hydraulic Hose Fittings
Check For Leaks and or Cracks.

Repair Leaks Immediately.
X

8 Boom & Rotation Grease All Fittings X

9
Fiberglass Extention

Boom

Check for cracks, chips, dirt build up. Do not

grease or lube fiberglass boom. Clean with

solvent.

X

10 Main Rotation Gear Check Torque On Bolts X

11 Wear Pads Check for worn, loose, or missing pads X

12 Outriggers Grease All Fittings, Sockets, and Pins X

13 Load Hook Inspect Hook & Latch X

14 Winch Line Inspect for wear and broken strands X

15 Auger Strap Inspect for wear and broken strands X

16 All Pin Retainers
Make sure pin retainers are in place and

tightly bolted
X

17 Tie Down Hooks Make sure bolts are tight X

18 Rotation Bearing Bolts
Make sure bolts are tight. Torque to 159 FT

LBS
X

19
Lift Cylinder Grease

Fitting
Grease with mobile HP Grease X

20
Rotation Box Grease

Fitting
Grease with mobile HP Grease X

21
Outrigger Pins Grease

Fittings
Grease Adequately (4 PLCS) X



\
V ,

c

H

A

T

3



OPERATION - Skyim Pioneer
The following instructions should be followed for proper operation of the machine. All operators
should be familiar with this manual.

STARTING INSTRUCTIONS

• Preheat engine if working in colder temperatures. To preheat engine, turn ignition key to the
left and wait for preheat light (yellow) to go off.

• Crank engine.
• Once engine has started, let engine run 3-5 minutes before operation.

Hydraulic Blade

• Ensure Pioneer engine is running.
" Exercise hydraulic blade control handle. Handle is located on the left side of the carrier's driver

seat.

• ALWAYS raise blade when driving machine to and from job site location.

REMOVING UNIT FROM TRAILER

!!! CAUTION !!!

Keep trailer hitched to vehicle when unloading to prevent nose from lifting!

• Chock trailer wheels.

• Unpin loading ramps from ramp straps and ensure they are pushed to the most outside
position of trailer ramp sliding bar.

• Lower loading ramps.

• Unstrap machine from trailer.
• Raise hydraulic blade assembly to the most upright position.
" Cautiously back machine over loading ramps.
• Drive machine to level surface.

• Proceed to job site.
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LOADING UNIT ONTO TRAILER

^ !!! CAUTION !!!

Keep trailer hitched to vehicle when unloading to prevent nose from lifting!

Chock trailer wheels.

Unpin loading ramps and ensure they are pushed to the most outside position of trailer ramp
sliding bar.
Lower loading ramps.
Ensure blade assembly is in the most upright position.
Drive machine over loading ramps. Stop when you get to machine wheel chock located on top
of trailer.

Strap machine to trailer.
Lower hydraulic blade assembly until it rests on trailer deck.
Raise loading ramps and pin loading ramps to ramp straps.

JOB LOCATION

Carefully inspect job location for incline and ground condition.
For safe operation should not exceed 5 degree side-to-side loading.
Soft ground may change incline, "BEWARE" PROCEED WITH CAUTION!
Upon arrival at job site, place outrigger pads under outrigger feet. Deploy outriggers to stabilize
machine.

At this point you are ready to operate the machine.

DEPLOYING OUTRIGGERS

• Ensure Pioneer engine is running.

• Apply electronic parking brake. Parking brake switch is located inside the cabin of the carrier.
• Walk to rear of machine and push in selector valve knob to enable outrigger function. Selector

valve is located on the left rear side of the machine.

• Exercise outrigger valve handles to deploy outriggers. Front-left outrigger valve handle and
rear-left outrigger valve handle is located on the left-rear side of the machine. Front-right
outrigger valve handle and rear-right outrigger valve handle is located on the right-rear side of
the machine.

• Deploy all outriggers until machine is planted firmly on the ground.
• ALWAYS deploy outriggers BEFORE boom operation.
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BOOM FUNCTION CONTROL

• Ensure Pioneer engine is running.
• Apply electronic parking brake. Parking brake switch is located inside the cabin of the carrier.
- Deploy all outriggers until machine is planted firmly on the ground.
• Pull out selector valve knob located at the left-rear of the machine. This enables boom

function.

• To operate boom from bucket, exercise upper boom control valve lever. This lever is located
on the curb side of the boom turret. This control valve lever Is a part of a detent valve meaning
the lever will stay in selected position until you exercise is in a different position.

• To operate boom from ground, exercise lower boom control valve lever and the desired boom
function lever simultaneously.

• Refer to Versalift MHI-52i operation manual for complete boom operation instructions.

Recovery Winch Operation

• Ensure Pioneer engine is running.
• For hydraulic winch function, electronic parking brake must be OFF to get winch function to

work.

" For electric winch function, you are able to operate the winch with the parking brake ON or
OFF.

• Slide winch assembly into front or rear receiver socket and insert hitch pin to prevent assembly
\ from sliding out of receiver.
^ • Use winch pendent to operate winch.

o Hydraulic winch has a winch override valve located inside of the boom pedestal. This
will override the winch pendent.

Hydraulic Hose Reel Tool Circuit

• Ensure Pioneer engine is running.
• Apply electronic parking brake. Parking brake switch is located inside the cabin of the carrier.
• Push in selector valve knob located at the left-rear of the machine. This enables the hydraulic

hose reel tool circuit.

• Exercise hydraulic hose reel valve in either direction from neutral position. Valve Is located
next to hose reel. This will energize the tool circuit.

o The hydraulic hose reel valve is a detent valve meaning it will stay in the selected
position until exercised into another position.

- ALWAYS put the hydraulic hose reel valve back to the neutral position (middle selection) when
not in use.
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FOREWORD

Thank you for purchasing this Morool<a Rubt}erCrawler Cam'er.
When ordering a part, please specify the nnodel serial nunftt)er, the engine serial number and the
reading of the hourmeter.

READING FOR PARTS LIST

For complete understanding, the parts list is written as follows.

Fig. Number

Description

Quantity

Serial number

Codes

Figure numbers are not continuous.

is put in front of the name of an assembly component and the item is entered next

to the assembly. Ifpart martced with is an assembly, its component is part mariced

with"--".

The number of pieces per set used for assembly Is specified.
For assembly or part group components, the number of pieces per assembly Is specified.

The engine or machine serial number in which the part is used.

The codes and part number specifiedinthe Tart No." and "Part name" columns represent the
following:

• The pan specified in the lineabove Is applicable instead of this part.

Supplied as a set rather than singly.
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FIG.101

INDEX PART NO. DESCRIPTION Q'TY SERIAL NO.

1 1-50100-3000
ENGINE ASS'Y

(KUBOTA V3307-DI-TE3B)
1 60501 - 60650

2 1-50110-3110 FRONT SIDE BRACKET 2 60501 - 60650

3 0-1000-31430 BOLT (Ml 4X30) 8 60501 60650

4 0-1100-01435 SPRING WASHER (M14) 8 60501 60650

5 1-50110-3120 REAR SIDE BRACKET 2 60501 ^ 60650

6 0-1000-31230 BOLT (Ml2X30) 8 60501 ~ 60650

7 0-1100-01230 SPRING WASHER (Ml 2) 8 60501 60650

8 1-11110-1110 CUSHON 4 60501 - 60650

9 0-1000-31235 BOLT (Ml2X35) 8 60501 ~ 60650

10 0-1200-01210 NUT (Ml2) 12 60501 60650

11 0-1100-01230 SPRING WASHER (Ml 2) 12 60501 60650

12 0-1120-01223 PLANE WASHER (Ml 2) 12 60501 - 60650

13 1-50140-0030 RADIATOR ASS'Y 1 60501 60650

14 1-50140-3110 RADIATOR GUARD (ME049385) 1 60501 60650

15 0-1000-00616 BOLT (M6X16) 4 60501 60650

16 0-1100-00615 SPRING WASHER (M6) 4 60501 60650

17 0-1120-00616 PLANE WASHER (M6) 4 60501 - 60650

18 1-50140-3180 FAN GUARD 1 60501 60650

19 0-1000-01020 BOLT (Ml 0X20) 4 60501 60650

20 0-1100-01025 SPRING WASHER (M10) 4 60501 60650

21 0-1120-01020 PLANE WASHER (MIO) 4 60501 60650

22 1-50140-3120 RADIATOR TOP COVER 1 60501 60650

23 1-50140-3130 RADIATOR BOTTOM COVER 1 60501 - 60650

24 1-50140-3140 CUSHON RUBBER (34070-16030) 4 60501 60650

25 1-31140-1210 OIL COOLER ASS'Y (N86041000) 1 60501 60650

26 1-50140-3250 LEFT SIDE BRACKET 1 60501 - 60650

27 1-50140-3260 RIGHT SIDE BRACKET 1 60501 - 60650

28 0-1000-00820 BOLT (M8X20) 8 60501 60650

29 0-1100-00820 SPRING WASHER (M8) 8 60501 - 60650

30 0-1120-00816 PLANE WASHER (M8) 8 60501 - 60650

31 1-50140-3310 INLET HOSE (929080-2) 1 60501 - 60650

32 1-50140-3320 OUTLET HOSE (929080-1) 1 60501 60650

33 0-2710-00056 CLAMP 4 60501 60650

34 1-50140-3270 STAY 2 60501 - 60650

35 0-1000-00835 BOLT (M8X35) 2 60501 60650

36 0-1200-00806 NUT (M8) 2 60501 60650

37 0-1100-00820 SPRING WASHER (M8) 2 60501 ~ 60650

38 0-1120-00816 PLANE WASHER (M8) 2 60501 - 60650

39 0-1000-01030 BOLT (Ml 0X30) 2 60501 60650

40 0-1100-01025 SPRING WASHER (MIO) 2 60501 60650
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F1G.101

INDEX PART NO. DESCRIPTION QTY SERIAL NO.

41 0-1120-01020 PLANE WASHER (M10) 2 60501 ~ 60650

42 0-1000-01030 BOLT (Ml 0X30) 4 60501 - 60650

43 0-1200-01008 NUT (M10) 4 60501 60650

44 0-1100-01025 SPRING WASHER (M10) 4 60501 ^ 60650

45 0-1120-01020 PLANE WASHER (M10) 4 60501 ~ 60650

46 NKS042-00392 RESERVE TANK 1 60501 - 60650

47 NKS402-00900 BRACKET 1 60501 ~ 60650

48 NKS042-00914 STAY 1 60501 60650

49 0-1000-00616 BOLT (M6X16) 2 60501 60650

50 0-1100-00615 SPRING WASHER (M6) 2 60501 - 60650

51 0-1120-00616 PLANE WASHER (M6) 2 60501 60650
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INDEX PART NO. DESCRIPTION QTY SERIAL NO.

1 1-50100-3000
ENGINE ASS'Y

(KUBOTA V3307-DI-TE3B)
1 60651

2 1-50110-3110 FRONT SIDE BRACKET 2 60651

3 0-1000-31430 BOLT (M14X30) 8 60651

4 0-1100-01435 SPRING WASHER (Ml4) 8 60651

5 1-50110-3120 REAR SIDE BRACKET 2 60651 ~

6 0-1000-31230 BOLT (Ml 2X30) 8 60651

7 0-1100-01225 SPRING WASHER (Ml 2) 8 60651

8 1-11110-1110 CUSHON 4 60651

9 0-1000-31235 BOLT (Ml 2X35) 8 60651

10 0-1100-01230 SPRING WASHER (M12) 8 60651

11 0-1120-01223 PLANE WASHER (M12) 8 60651 -

12 0-1200-01210 NUT (Ml 2) 4 60651 -

13 0-1100-01230 SPRING WASHER (Ml 2) 4 60651

14 0-1120-01223 PLANE WASHER (Ml2) 4 60651

15 1-50140-0030 RADIATOR ASS'Y 1 60651

16 1-50140-3110 RADIATOR GUARD 1 60651

17 0-1000-00616 BOLT (M6X16) 4 60651

18 0-1100-00615 SPRING WASHER (M6) 4 60651

19 0-1120-00616 PLANE WASHER (M6) 4 60651 -

20 1-50140-3180 RADIATOR GUARD (ME049385) 1 60651

21 0-1000-01020 BOLT (Ml 0X20) 4 60651

22 0-1100-01025 SPRING WASHER (MIO) 4 60651 -

23 0-1120-01020 PLANE WASHER (MIO) 4 60651

24 1-50140-3120 RADIATOR TOP COVER 1 60651

25 1-50140-3130 RADIATOR BOTTOM COVER 1 60651

26 1-50140-3140 CUSHON RUBBER (34070-16030) 4 60651

27 NK0813-07C07 WEATHER-STRIP 1 60651

28 1-31140-1210 OIL COOLER ASS'Y (N86041000) 1 60651 -

29 1-50140-3250 LEFT SIDE BRACKET 1 60651

30 1-50140-3260 RIGHT SIDE BRACKET 1 60651

31 0-1000-00820 BOLT (M8X20) 8 60651 -

32 0-1100-00820 SPRING WASHER (M8) 8 60651 -

33 0-1120-00816 PLANE WASHER (M8) 8 60651

34 1-50140-3310 INLET HOSE (929080-2) 1 60651

35 1-50140-3320 OUTLET HOSE (929080-1) 1 60651 -

36 NKS042-00908 CLAMP 2 60651

37 NKS042-00909 CLAMP 2 60651

38 NKS042-00941 CAP 1 60651 ~

39 0-2710-00024 CLAMP (<p 24) 1 60651

40 1-50140-3270 STAY 2 60651 ~
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INDEX PART NO. DESCRIPTION Q'TY SERIAL NO.

41 NKS042-00938 PLATE 1 60651

42 0-1000-00825 BOLT (M8X25) 1 60651

42A 0-1000-00825 BOLT (M8X25) 1 60651 60674

0-1000-00840 BOLT (M8X40) 1 60675

43 0-1200-00806 NUT (M8) 1 60651 -

44 0-1100-00820 SPRING WASHER (M8) 2 60651 -

45 0-1120-00816 PLANE WASHER (M8) 3 60651 -

46 0-1000-01025 BOLT (M10X25) 4 60651

47 0-1100-01025 SPRING WASHER (M10) 4 60651

48 0-1120-01020 PUNE WASHER (M10) 4 60651

49 NKS042-00392 RESERVE TANK 1 60651 60682

NKS042-00946 RESERVE TANK 1 60683 ~

50 NKS402-00900 BRACKET 1 60651

51 NKS042-00914 STAY 1 60651

52 0-1000-00616 BOLT(M6X16) 2 60651

53 0-1100-00615 SPRING WASHER (M6) 2 60651 ~

54 0-1120-00616 PLANE WASHER (M6) 2 60651
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RG.105 ENGINE RELATED PARTS (MAIN PUMP AND MOUNTING PARTS)
(SERIAL NO. 60501-60576)

PV93351
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FIG.105

INDEX PART NO. DESCRIPTION Q'TY SERIAL NO.

1 1-50610-0010 MAIN PUMP ASS'Y (PV4646) 1 60501 60576

2 1-51610-1110 COUPUNG 1 60501 60576

3 1-50610-0020 GEAR PUMP ASS'Y (SARI-28) 1 60501 60576

4 1-51610-1120 0-RING 1 60501 60576

5 0-1000-31050 BOLT (M10X50) 2 60501 - 60576

6 0-1200-31008 NUT (M10) 2 60501 - 60576

7 0-1100-31025 SPRING WASHER (M10) 2 60501 60576

8 1-30160-1110
RUBBER COUPUNG
(CF-A-050-OB-1360)

1 60501 60576

9 1-11160-1120 •BOLT 4 60501 60576

10 1-50160-1130 BOSS 1 60501 60576

11 1-11160-1120 BOLT 4 60501 60576

12 1-50160-3210 PLATE 1 60501 - 60576

13 0-1000-31030 BOLT (M10X30) 8 60501 60576

14 0-1100-01025 SPRING WASHER (M10) 8 60501 60576

15 1-50160-3150 COVER 1 60501 60576

16 1-50160-3160 SPACER 1 60501 60576

17 0-1000-31045 BOLT (Ml 0X45) 12 60501 - 60576

18 0-1100-01025 SPRING WASHER (M10) 12 60501 60576

19 0-1000-31240 BOLT (M12X40) 4 60501 - 60576

20 0-1100-31230 SPRING WASHER (M12) 4 60501 60576

21 0-1120-01223 PLANE WASHER (Ml 2) 4 60501 60576
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nG.105A ENGINE RELATED PARTS (MAIN PUMP AND MOUNTING PARTS)
(SERIAL NO. 60577-60650)
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INDEX PART NO. DESCRIPTION Q'TY SERIAL NO.

1 1-50610-0200 MAIN PUMP ASS'Y (PV5151) 1 60577 - 60650

2 1-51610-1110 COUPUNG 1 60577 - 60650

3 1-50610-0020 GEAR PUMP ASS'Y (SARI-28) 1 60577 60650

4 1-51610-1120 0-RING 1 60577 60650

5 0-1500-00838 BOLT (UNC1/2X38) 2 60577 60650

6 0-1700-00832 SPRING WASHER (1/2") 2 60577 - 60650

7 0-1710-00823 PLANE WASHER (1/2") 2 60577 - 60650

8 1-30160-1110
RUBBER COUPUNG

(CF-A-050-OB-1360)
1 60577 - 60650

9 1-11160-1120 •BOLT 4 60577 60650

10 1-50160-1130 BOSS 1 60577 - 60650

11 1-11160-1120 BOLT 4 60577 - 60650

12 1-50160-3210 PLATE 1 60577 - 60650

13 0-1000-31030 BOLT (M10X30) 8 60577 60650

14 0-1100-01025 SPRING WASHER (M10) 8 60577 - 60650

15 1-50160-3151 COVER 1 60577 - 60650

16 1-50160-3160 SPACER 1 60577 - 60650

17 0-1000-31045 BOLT (M10X45) 12 60577 60650

18 0-1100-01025 SPRING WASHER (MIO) 12 60577 - 60650

19 0-1000-31435 BOLT (Ml 4X35) 4 60577 - 60650

20 0-1100-31435 SPRING WASHER (M14) 4 60577 - 60650

21 0-1120-01425 PLANE WASHER (M14) 4 60577 ~ 60650
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F1G.105B ENGINE RELATED PARTS (MAIN PUMP AND MOUNTING PARTS)
(SERIAL NO. 60651-)
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FIG.105B

INDEX PART NO. DESCRIPTION Q'TY SERIAL NO.

1 1-50610-0200 MAIN PUMP ASS'Y (PV5151) 1 60651 -

2 1-51610-1110 COUPUNG 1 60651 -

3 1-50610-0020 GEAR PUMP ASS'Y (SAR2-28) 1 60651 -

4 1-51610-1120 O-RING 1 60651 -

5 0-1500-00838 BOLT(UNC1/2X38) 2 60651 ~

6 0-1700-00832 SPRING WASHER (1/2") 2 60651 -

7 0-1710-00823 PLANE WASHER (1/2") 2 60651

8 NKS042-00904 RUBBER COUPUNG 1 60651 -

9 1-50160-3210 PLATE 1 60651 ~

10 0-1000-31030 BOLT (M10X30) 8 60651

11 0-1100-01025 SPRING WASHER (M10) 8 60651 -

12 1-50160-3151 COVER 1 60651 -

13 1-50160-3160 SPACER 1 60651 -

14 0-1000-31045 BOLT (M10X45) 12 60651

15 0-1100-01025 SPRING WASHER (MIO) 12 60651 -

16 0-1000-31435 BOLT (M14X35) 4 60651 -

17 0-1100-31435 SPRING WASHER (Ml 4) 4 60651 -

18 0-1120-01425 PLANE WASHER (M14) 4 60651
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RG.111 ENGINE RELATED PARTS (AIR INTAKE SYSTEM)
(SERIAL NO. 60501-60674)
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RG.t11

INDEX PART NO. DESCRIPTION Q'TY SERIAL NO.

1 1-50120-0030 AIR CLEANER ASS'Y (FPG078106) 1 60501 60674

1-50120-1120 •OUTER ELEMENT (P827653) 1 60501 60674

(☆1-50120-1130) •INNER ELEMENT (P829332) 1 60501 60674

2 0-5620-00000 •DUST INDICATOR 1 60501 60674

3 0-1000-00820 BOLT (M8X20) 4 60501 - 60674

4 0-1100-00820 SPRING WASHER (M8) 4 60501 60674

5 0-1120-00816 PLANE WASHER (M8) 4 60501 60674

6 1-50120-3310 JOINT HOSE (929080-6) 1 60501 - 60674

7 1-50120-3320 JOINT PIPE 1 60501 - 60674

8 1-50120-3330 JOINT HOSE 1 60501 - 60674

9 1-50120-3340 JOINT PIPE 1 60501 - 60674

10 1-50120-3350 JOINT HOSE 1 60501 60674

11 0-2700-10090 CLAMP (ABA70-90) 3 60501 - 60674

12 0-2700-10065 CLAMP (ABA50-65) 3 60501 60674

13 1-50120-3360 INTAKE AIR HOSE 1 60501 - 60674

14 0-2700-10090 CLAMP (ABA70-90) 1 60501 60674

15 1-64130-3010 INSULATION COVER (MOK-S-002) 2 60501 - 60674
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RG.111A

INDEX PART NO. DESCRIPTION Q'TY SERIAL NO.

1 1-50120-0030 AIR CLEANER ASS'Y (FPG078106) 1 60675

1-50120-1120 •OUTER ELEMENT (P827653) 1 60675 -

(☆1-50120-1130) •INNER ELEMENT (P829332) 1 60675

2 0-5620-00000 •DUST INDICATOR 1 60675

3 0-1000-00820 BOLT (M8X20) 4 60675

4 0-1100-00820 SPRING WASHER (M8) 4 60675

5 0-1120-00816 PLANE WASHER (M8) 4 60675

6 1-50120-3310 JOINT HOSE (929080-6) 1 60675

7 1-50120-3321 JOINT PIPE 1 60675 -

8 1-50120-3330 JOINT HOSE 1 60675

9 1-50120-3340 JOINT PIPE 1 60675

10 1-50120-3350 JOINT HOSE 1 60675 -

11 0-2700-10090 CLAMP (ABA70-90) 3 60675 -

12 0-2700-10065 CLAMP (ABA50-65) 3 60675 -

13 1-50120-3360 INTAKE AIR HOSE 1 60675

14 0-2700-10090 CLAMP (ABA70-90) 1 60675

15 NKS043-00740 BRACKET 1 60675 -

16 NK0205-05008 U-BOLT 1 60675

17 0-1200-00806 NUT (M8) 4 60675

18 0-1110-00820 PLANE WASHER (M8) 2 60675 -

19 1-64130-3010 INSULATION COVER (MOK-S-002) 2 60675 -
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nG.115 ENGINE RELATED PARTS (EXHAUST SYSTEM)
(SERIAL NO. 60501-60583, 60585)
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INDEX PART NO. DESCRIPTION Q'TY
SERIAL NO.

(WITHOUT 60584)

1 1-11130-1110 EXHAUST MUFFLER 1 60501 ~ 60585

2 1-11130-1140 •GASKET (401677) 2 60501 60585

3 0-1000-01030 •BOLT (M10X30) 6 60501 ^ 60585

4 0-1200-01008 •NUT (M10) 6 60501 60585

5 0-1100-01025 •SPRING WASHER (M10) 6 60501 60585

6 1-50130-3120 EXHAUST PIPE 1 60501 60585

7 1-50130-3210 GASKET (ME063737) 1 60501 60585

8 1-50130-3220 BRAOKET 1 60501 60585

9 1-50130-3230 NUT (MIO) 3 60501 ^ 60585

10 1-50130-3240 SPRING WASHER (MIO) 3 60501 60585

11 1-30130-3150 EXHAUST PIPE 1 60501 - 60585

12 1-30130-3210 INSULATION SHEET 1 60501 ~ 60585

13 0-2700-00070 CLAMP (JUBILEE 3) 1 60501 60585

14 0-2700-00050 CLAMP (JUBILEE 2A) 1 60501 - 60585

15 1-50130-1400 BAND 2 60501 60585

16 0-1000-31050 BOLT (Ml 0X50) 2 60501 60585

17 0-1200-31008 NUT (MIO) 2 60501 - 60585

18 0-1100-31025 SPRING WASHER (MIO) 2 60501 60585

19 0-1120-31020 PLANE WASHER (MIO) 4 60501 - 60585

20 1-30130-3110 BRACKET 1 60501 60585

21 1-30130-3210 BRACKET 1 60501 60585

22 1-14130-1130 CUSHON (EE-4005) 2 60501 60585

23 0-1200-00806 NUT (M8) 2 60501 60585

24 0-1100-00820 SPRING WASHER (M8) 2 60501 60585

25 0-1000-00825 BOLT (M8X25) 4 60501 60585

26 0-1200-00806 NUT (M8) 4 60501 ~ 60585

27 0-1100-00820 SPRING WASHER (M8) 4 60501 60585

28 1-50130-1410 LARGE PLANE WASHER (M8) 4 60501 60585

29 1-30130-3310 U-CLAMP 1 60501 60585

30 0-1200-00806 NUT (M8) 2 60501 - 60585

31 0-1242-00808 U-NUT (M8) 2 60501 60585

32 0-1120-00816 PLANE WASHER (M8) 2 60501 - 60585

1-30130-3160 CUSHON ASS'Y 1 60501 60585

33 (☆1-30130-3130) •PLATE 1 60501 60585

34 (☆1-51130-1170) •CUSHON (EE-4004) 1 60501 - 60585

35 (☆0-1000-00815) •BOLT (M8X15) 1 60501 60585

36 (☆0-1100-00820) •SPRING WASHER (M8) 1 60501 - 60585

37 0-1000-00620 BOLT (M6X20) 2 60501 - 60585

38 0-1200-00605 NUT (M6) 2 60501 - 60585

39 0-1100-00615 SPRING WASHER (M6) 2 60501 - 60585
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HG.11S

INDEX PART NO. DESCRIPTION Q'TY
SERIAL NO.

(WITHOUT 60584)

40 0-1120-00616 PLANE WASHER (M6) 2 60501 60585

41 0-1000-00820 BOLT (M8X20) 2 60501 60585

42 0-1100-00820 SPRING WASHER (M8) 2 60501 ^ 60585

43 0-1120-00816 PLANE WASHER (M8) 2 60501 60585
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nG.115A ENGINE RELATED PARTS (EXHAUST SYSTEM)
(SERIAL NO. 60584, 60586-)
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nG.115A

INDEX PART NO. DESCRIPTION Q'TY
SERIAL NO.

(WITHOUT 60585)

1 1-11130-1111 EXHAUST MUFFLER 1 60584 ~ 60698

1-11130-1112 EXHAUST MUFFLER 1 60699

2 1-11130-1140 •GASKET (4C1677) 2 60584 -

3 0-1000-01030 •BOLT (M10X30) 6 60584

4 0-1200-01008 •NUT (M10) 6 60584 -

5 0-1100-01025 •SPRING WASHER (M10) 6 60584

6 1-50130-3120 EXHAUST PIPE 1 60584

7 1-50130-3210 GASKET (ME063737) 1 60584

8 1-50130-3220 BRACKET 1 60584

9 1-50130-3230 NUT (M10) 3 60584 -

10 1-50130-3240 SPRING WASHER (M10) 3 60584

11 1-30130-3150 EXHAUST PIPE 1 60584

12 1-30130-3310 INSULATION SHEET 1 60584 ~

13 1-30130-3320 INSULATION SHEET 1 60584

14 0-2700-00070 CLAMP (JUBILEE 3) 1 60584

15 0-2700-00050 CLAMP (JUBILEE 2A) 3 60584 -

16 1-50130-1401 BAND 2 60584 ^ 60698

1-50130-1402 BAND 2 60699

17 0-1000-31050 BOLT (Ml 0X50) 2 60584

18 0-1200-31008 NUT (M10) 2 60584 -

19 0-1100-31025 SPRING WASHER (M10) 2 60584

20 0-1120-31020 PLANE WASHER (M10) 4 60584

21 1-30130-3111 BRACKET 1 60584 -

22 1-30130-3210 BRACKET 1 60584 -

23 1-14130-1130 CUSHON (EE-4005) 2 60584

24 0-1200-00806 NUT (M8) 2 60584

25 0-1100-00820 SPRING WASHER (M8) 2 60584

26 0-1000-00825 BOLT (M8X25) 4 60584 -

27 0-1200-00806 NUT (M8) 4 60584

28 0-1100-00820 SPRING WASHER (M8) 4 60584

29 1-50130-1410 LARGE PLANE WASHER (M8) 4 60584

30 1-30130-3310 U-CLAMP 1 60584 -

31 0-1200-00806 NUT (M8) 4 60584 -

32 1-50130-1410 LARGE PLANE WASHER (M8) 2 60584

33 1-50130-3330 BRACKET 1 60584 -

34 1-14130-1130 CUSHON (EE-4005) 1 60584 ~

35 0-1000-00825 BOLT (M8X25) 1 60584 -

36 0-1200-00806 NUT (M8) 1 60584 -

37 0-1100-00820 SPRING WASHER (M8) 1 60584

38 0-1000-00825 BOLT (M8X25) 2 60584
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nG.115A

INDEX PART NO. DESCRIPTION Q'TY
SERIAL NO.

(WITHOUT 60585)

39 0-1200-00806 NUT (M8) 2 60584

40 0-1100-00820 SPRING WASHER (M8) 2 60584

41 1-50130-1410 LARGE PLANE WASHER (M8) 2 60584

42 0-1000-00820 BOLT (M8X20) 2 60584 -

43 0-1100-00820 SPRING WASHER (M8) 2 60584 -

44 0-1120-00816 PLANE WASHER (M8) 2 60584
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RG.121

INDEX PART NO. DESCRIPTION QTY SERIAL NO.

1-29150-0012 FUEL TANK ASSY 1 60501 60650

1 1-29150-1112 •FUEL TANK 1 60501 - 60650

2 1-51150-1130 •STRAINER 1 60501 60650

3 1-51150-1140 •CAP (WITH KEY) 1 60501 - 60650

1-51150-1180 ••KEY 1 60501 60650

4 1-50210-3570
FUEL LEVEL SENSOR

(MFP260254ND)
1 60501 - 60650

5 0-1300-00410 SCREW (M4X10) 5 60501 60650

6 0-1100-00410 SPRING WASHER (M4) 5 60501 60650

7 0-2150-01035 FUEL LEVEL GAUGE TUBE 1 60501 ~ 60650

8 0-2700-00012 CLAMP (JUBILEE 000) 1 60501 60650

9 1-31150-1150 DRAIN BOLT 1 60501 60650

10 0-2010-02418 0-RING (PI 8) 1 60501 60650

11 1-48150-1130 COVER 1 60501 60650

12 0-1000-00612 BOLT (M6X12) 4 60501 60650

13 0-1100-00615 SPRING WASHER (M6) 4 60501 - 60650

14 0-1000-01020 BOLT (Ml 0X20) 6 60501 60650

15 0-1100-01025 SPRING WASHER (M10) 6 60501 - 60650

16 0-1120-01020 PLANE WASHER (M10) 6 60501 60650

17 1-50150-3210 FUEL SUPPLY HOSE ((p 8X800) 1 60501 - 60650

18 1-50150-3220 FUEL SUPPLY HOSE ((p 8X410) 1 60501 60650

19 1-50150-3230 FUEL SUPPLY HOSE (<p 8X400) 1 60501 60650

20 1-50150-3240 FUEL RETURN HOSE (9 8X1100) 1 60501 60650

21 0-4380-00202 ELBOW (PT1/4XPT1/4) 2 60501 60650

22 1-13150-1120 JOINT 2 60501 60650

23 0-2700-00012 CLAMP (JUBILEE 000) 8 60501 60650

24 1-50150-3310 HOSE COVER (FOR SUPPLY HOSE) 1 60501 60650

25 1-50150-3320 HOSE COVER (FOR SUPPLY HOSE) 1 60501 60650

26 1-50150-3330 HOSE COVER (FOR SUPPLY HOSE) 1 60501 60650

27 1-50150-3340 HOSE COVER (FOR RETURN HOSE) 1 60501 - 60650

28 0-2700-00012 CLAMP (JUBILEE 000) 60501 60650

29 NKS042-00395 WATER SEPARATOR 1 60501 60650

30 NKS042-00397 FUEL SUPPLY PUMP 1 60501 - 60650

31 NKS042-00448 CUSHON RUBBER 1 60501 60650

32 1-50520-3610 BRACKET 1 60501 - 60650

33 0-1000-00816 BOLT (M8X16) 2 60501 60650

34 0-1100-00820 SPRING WASHER (M8) 2 60501 60650

35 0-1120-00816 PLANE WASHER (M8) 2 60501 60650

36 0-1000-00865 BOLT (M8X65) 1 60501 - 60650

37 0-1120-00816 PLANE WASHER (M8) 1 60501 60650

38 0-1200-00806 NUT (M8) 1 60501 - 60650
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nG.i2i

INDEX PART NO. DESCRIPTION Q'TY SERIAL NO.

39 0-1100-00820 SPRING WASHER (M8) 1 60501 ~ 60650

40 0-1200-00605 NUT (M6) 2 60501 60650

41 0-1100-00615 SPRING WASHER (M6) 2 60501 60650

42 0-1120-00616 PLANE WASHER (M6) 2 60501 60650

43 0-2800-00202 STRAP BAND AR 60501 ~ 60650

0-2800-00383 STRAP BAND AR 60501 60650
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FIG.t21A

INDEX PART NO. DESCRIPTION Q'TY SERIAL NO.

1-50150-0031 FUEL TANK ASS'Y 1 60651

1 1-50150-3111 •FUEL TANK 1 60651

2 1-51150-1130 •STRAINER 1 60651

3 1-51150-1140 •CAP (WITH KEY) 1 60651

1-51150-1180 ••KEY 1 60651

4 1-50210-3570
FUEL LEVEL SENSOR

(MFP260254ND)
1 60651

5 0-1000-00510 BOLT (M5X10) 5 60651

6 0-1100-00513 SPRING WASHER (M5) 5 60651

7 NK0755-95035 FUEL LEVEL GAUGE TUBE 1 60651

8 NK0750-11016 CLAMP 1 60651

9 NK0547-08000 DRAIN BOLT (YA1126-08) 1 60651

10 0-2010-02418 •0-RING (PI 8) 1 60651

11 1-48150-1130 COVER 1 60651

12 0-1000-00612 BOLT (M6X12) 4 60651

13 0-1100-00615 SPRING WASHER (M6) 4 60651

14 0-1000-01025 BOLT (M10X25) 6 60651

15 0-1100-01025 SPRING WASHER (M10) 6 60651

16 0-1120-01020 PLANE WASHER (M10) 6 60651

17 NK0753-08050 FUEL SUPPLY HOSE ((p 7.9X500) 1 60651

18 NK0753-08037 FUEL SUPPLY HOSE (q) 7.9X370) 1 60651

19 NK0753-08040 FUEL SUPPLYHOSE ((p 7.9X400) 1 60651

20 NKS042-00906
FUEL RETURN HOSE
(ENGINE ACCESSORY)

1 60651

21 NK0750-06015 CLAMP (MH4) 6 60651

22 NK0760-08500 CUP (TS-085-06-00) 2 60651

23 NK0880-15045
HOSE COVER (FOR SUPPLY HOSE)
((p 15.3X450)

1 60651

24 NK0880-15036
HOSE COVER (FOR SUPPLY HOSE)
(cp 15.3X360)

1 60651

25 NK0880-15035
HOSE COVER (FOR SUPPLY HOSE)
(<p 15.3X350)

1 60651

26 NK0880-15095
HOSE COVER (FOR RETURN HOSE)
((p 10.7X950)

1 60651 ~

27 NKS042-00395 WATER SEPARATOR 1 60651

28 NKS042-00397 FUEL SUPPLY PUMP 1 60651

29 NKS042-00448 CUSHON RUBBER 1 60651

30 1-50520-3610 BRACKET 1 60651

31 0-1000-00816 BOLT(M8X16) 2 60651

32 0-1100-00820 SPRING WASHER (M8) 2 60651 ~

33 0-1120-00816 PLANE WASHER (M8) 2 60651

34 0-1000-00865 BOLT (M8X65) 1 60651 ~
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nG.121A

INDEX PART NO. DESCRIPTION Q'TY SERIAL NO.

35 0-1120-00816 PLANE WASHER (M8) 1 60651

36 0-1200-00806 NUT (M8) 1 60651

37 0-1100-00820 SPRING WASHER (M8) 1 60651

38 0-1200-00605 NUT (M6) 2 60651 -

39 0-1100-00615 SPRING WASHER (M6) 2 60651

40 0-1120-00616 PLANE WASHER (M6) 2 60651

41 0-2800-00202 STRAP BAND AR 60651

0-2800-00383 STRAP BAND AR 60651
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RG.201 FRAME RELATED PARTS (1/5)
(ENGINE BONNET AND FRONT BUMPER) (SERIAL NO. 60501-60650)

PV93356

1-36



x.

I

b

RG.201

INDEX PART NO. DESCRIPTION Q'TY SERIAL NO.

1 1-50510-3110 MAIN FRAME 1 60501 60650

2 1-50520-3110 ENGINE BONNET 1 60501 - 60650

3 1-50520-3120 LOCK ASS'Y (4648839) 1 60501 60650

1-50520-3130 •KEY (BK11-442B) 1 60501 - 60650

4 1-50520-3150
RUBBER SEAL (CUTTING)
(FC779-3-2)

1 60501 - 60650

5 1-50520-3160 HINGE (B-41-2-037CH) 2 60501 60650

6 0-1000-00820 BOLT (M8X20) 8 60501 - 60650

7 0-1100-00820 SPRING WASHER (M8) 8 60501 60650

8 0-1120-00816 PLANE WASHER (M8) 8 60501 - 60650

9 1-50520-3170 CABLE (03x200) 1 60501 60650

10 0-1000-00825 BOLT (M8X25) 2 60501 ^ 60650

11 0-1200-00806 NUT (M8) 2 60501 60650

12 0-1120-00816 PLANE WASHER (M8) 4 60501 - 60650

13 1-50520-3190 RUBBER SHEET (CUTTING) 1 60501 60650

14 1-50520-3550 FRONT BUMPER 1 60501 60650

15 0-1000-01030 BOLT (M10X30) 4 60501 ^ 60650

16 0-1100-01025 SPRING WASHER (M10) 4 60501 60650

17 0-1120-01020 PLANE WASHER (M10) 4 60501 60650

18 1-29520-1490 RUBBER PLATE 2 60501 60650

19 1-29520-1480 BUFFER PLATE 2 60501 - 60650

20 1-50520-3410 BRACKET 2 60501 - 60650

21 0-1000-00820 BOLT (M8X20) 10 60501 ~ 60650

22 0-1100-00820 SPRING WASHER (M8) 10 60501 60650

23 0-1120-00816 PLANE WASHER (M8) 10 60501 60650
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FIG.201A FRAME RELATED PARTS (1/5)
(ENGINE BONNET AND FRONT BUMPER) (SERIAL NO. 60651-)
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nG.201A

INDEX PART NO. DESCRIPTION Q'TY SERIAL NO.

1 1-50510-3111 MAIN FRAME 1 60651

2 1-50520-3110 ENGINE BONNET 1 60651 -

3 1-50520-3120 LOCK ASS'Y (4648839) 1 60651 -

1-50520-3130 •KEY(BK11-442B) 1 60651 -

4 1-50520-3150
RUBBER SEAL (CUTTING)
(FC779-3-2)

1 60651 -

5 1-50520-3160 HINGE (B-41-2-037CH) 2 60651 -

6 0-1000-00820 BOLT (M8X20) 8 60651 -

7 0-1100-00820 SPRING WASHER (M8) 8 60651

8 0-1120-00816 PLANE WASHER (M8) 8 60651

9 1-50520-3171 CABLE ((p 2X480) 1 60651 -

10 0-1000-00830 BOLT (M8X30) 1 60651

11 0-1120-00816 PLANE WASHER (M8) 5 60651 -

12 0-1200-00806 NUT (M8) 4 60651 ~

13 0-1100-00820 SPRING WASHER (M8) 1 60651 -

14 1-50520-3190 RUBBER SHEET (CUTTING) 1 60651 -

15 1-50520-3550 FRONT BUMPER 1 60651 -

16 0-1000-01025 BOLT (M10X25) 4 60651

17 0-1100-01025 SPRING WASHER (MIO) 4 60651

18 0-1120-01020 PLANE WASHER (MIO) 4 60651

19 1-29520-1490 RUBBER PLATE 2 60651

20 1-29520^1480 BUFFER PLATE 2 60651

21 1-50520-3410 BRACKET 2 60651

22 0-1000-00820 BOLT (M8X20) 10 60651

23 0-1100-00820 SPRING WASHER (M8) 10 60651

24 0-1120-00816 PLANE WASHER (M8) 10 60651

25 NKS012-01646 BRACKET 1 60651

26 0-1000-01025 BOLT (Ml 0X25) 6 60651 -

27 0-1100-01025 SPRING WASHER (MIO) 6 60651

28 0-1120-01020 PLANE WASHER (MIO) 6 60651 -

29 NKS012-01658 ANGLE 1 60651

30 0-1000-01235 BOLT (Ml 2X35) 2 60651 -

31 0-1100-01230 SPRING WASHER (Ml 2) 2 60651

32 0-1120-01225 PLANE WASHER (Ml 2) 2 60651 -
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RG.202 FRAME RELATED PARTS (2/5) (UNDER COVER AND SAFETY BAR)
(SERIAL NO. 60501-60650)
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nG.202

INDEX PART NO. DESCRIPTION Q'TY SERIAL NO.

1 1-29520-1540 ENGINE UNDER COVER 1 60501 ~ 60650

2 1-41520-1820 •HINGE (WELDED) (B-3-4) 2 60501 60650

3 1-50520-1550 COVER 1 60501 60650

4 0-1000-00816 BOLT (M8X16) 2 60501 60650

5 0-1100-00820 SPRING WASHER (M8) 2 60501 60650

6 0-1120-00816 PLANE WASHER (M8) 2 60501 - 60650

7 0-1000-01025 BOLT (M10X25) 6 60501 ~ 60650

8 0-1100-01025 SPRING WASHER (MIO) 6 60501 60650

9 0-1120-01020 PLANE WASHER (MIO) 6 60501 60650

10 1-50520-3710 PLATE 1 60501 ~ 60650

11 0-1000-01020 BOLT (M10X20) 4 60501 60650

12 0-1100-01025 SPRING WASHER (MIO) 4 60501 60650

13 0-1120-01020 PLANE WASHER (MIO) 4 60501 - 60650

14 1-30510-2250 STEP 1 60501 - 60650

15 0-1000-01220 BOLT (Ml2X20) 2 60501 ^ 60650

16 0-1100-01230 SPRING WASHER (Ml2) 2 60501 60650

17 0-1120-01225 PLANE WASHER (Ml 2) 2 60501 60650

18 1-11510-1210 CAP 2 60501 60650

19 0-1000-00616 BOLT (M6X16) 4 60501 - 60650

20 0-1100-00615 SPRING WASHER (M6) 4 60501 60650

21 0-1120-00616 PLANE WASHER (M6) 4 60501 60650

22 1-57710-2610 SAFETY BAR 1 60501 - 60650

23 1-32710-1650 CUSHON (C-30-CS-2) 1 60501 60650

24 1-38710-1630 PIN 1 60501 - 60650

25 0-3220-03725 COTTER PIN ((p 3.7X25) 1 60501 60650

26 0-1120-01630 PLANE WASHER (Ml6) 1 60501 - 60650

27 1-29510-1311 CUSHON BLOCK 2 60501 60650

28 0-1311-01010 SCREW (M10X110) 4 60501 ~ 60650

1-29520-1200 REAR VIEW MIRROR ASS'Y 1 60501 60650

29 1-29520-1220 •REAR VIEW MIRROR 1 60501 60650

30 1-29520-1230 •RUBBER SHEET 1 60501 60650

31 0-1300-00616 •SCREW (M6X16) 2 60501 60650
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RG.202A FRAME RELATED PARTS (2/5) (UNDER COVER AND SAFETY BAR) ^
(SERIAL NO. 60651-)
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HG.202A

INDEX PART NO. DESCRIPTION Q'TY SERIAL NO.

1 1-50520-3540 ENGINE UNDER COVER 1 60651

2 1-41520-1820 •HINGE (WELDED) (B-3-4) 2 60651

3 0-1000-01025 BOLT (M10X25) 6 60651 -

4 0-1100-01025 SPRING WASHER (M10) 6 60651

5 0-1160-01032 PLANE WASHER (M10) 6 60651 -

6 1-50520-3710 PLATE 1 60651

7 0-1000-01020 BOLT (M10X20) 4 60651

8 0-1100-01025 SPRING WASHER (M10) 4 60651

9 0-1160-01032 PLANE WASHER (M10) 4 60651

10 1-30510-2250 STEP 1 60651

11 0-1000-01220 BOLT (Ml 2X20) 2 60651

12 0-1100-01230 SPRING WASHER (M12) 2 60651

13 0-1120-01225 PLANE WASHER (M12) 2 60651

14 1-11510-1210 CAP 2 60651

15 0-1000-00616 BOLT(M6X16) 4 60651 -

16 0-1100-00615 SPRING WASHER (M6) 4 60651 -

17 0-1120-00616 PLANE WASHER (M6) 4 60651

18 1-57710-2610 SAFETY BAR 1 60651

19 1-32710-1650 CUSHON (C-30-CS-2) 1 60651

20 1-38710-1630 PIN 1 60651 -

21 0-3220-03725 COTTER PIN (q) 3.7X25) 1 60651 -

22 0-1120-01630 PLANE WASHER (M16) 1 60651

23 1-29510-1311 CUSHON BLOCK 2 60651 -

24 0-1311-01010 SCREW (M10X110) 4 60651 -

1-29520-1200 REAR VIEW MIRROR ASS'Y 1 60651

25 1-29520-1220 •REAR VIEW MIRROR 1 60651 -

26 1-29520-1230 •RUBBER SHEET 1 60651 -

27 0-1300-00616 •SCREW (M6X16) 2 60651
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nG.203 FRAME RELATED PARTS (3/5) (ENGINE CONPARTMENT COVER)
(SERIAL NO. 60501-60650)
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HG.203

INDEX PART NO. DESCRIPTION Q'TY SERIAL NO.

1 1-50520-3210 ENGINE TOP FRONT SIDE COVER 1 60501 60650

2 0-1000-01020 BOLT (M10X20) 4 60501 60650

3 0-1100-01025 SPRING WASHER (M10) 4 60501 - 60650

4 0-1120-01020 PLANE WASHER (M10) 4 60501 ^ 60650

5 1-50520-3220 ENGINE TOP REAR SIDE COVER 1 60501 60650

6 0-1000-01020 BOLT (Ml 0X20) 10 60501 - 60650

7 0-1100-01025 SPRING WASHER (Ml 0) 10 60501 ~ 60650

8 0-1120-01020 PLANE WASHER (M10) 10 60501 - 60650

9 1-50520-3230 ENGINE REAR SIDE COVER 1 60501 - 60650

10 0-1000-01020 BOLT (Ml 0X20) 9 60501 60650

11 0-1100-01025 SPRING WASHER (M10) 9 60501 - 60650

12 0-1120-01020 PLANE WASHER (M10) 9 60501 ^ 60650
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FIG.203A

INDEX PART NO. DESCRIPTION Q'TY SERIAL NO.

1 1-50520-3211 ENGINE TOP FRONT SIDE COVER 1 60651 -

2 NKS012-01641 BAR 1 60651

3 0-1200-00806 NUT (M8) 4 60651

4 0-1120-00816 PLANE WASHER (M8) 4 60651 -

5 0-1100-00820 SPRING WASHER (M8) 2 60651

6 0-1000-01020 BOLT (M10X20) 4 60651

7 0-1100-01025 SPRING WASHER (M10) 4 60651 -

8 0-1120-01020 PLANE WASHER (MIO) 4 60651

9 1-50520-3220 ENGINE TOP REAR SIDE COVER 1 60651

10 0-1000-01020 BOLT (M10X20) 10 60651

11 0-1100-01025 SPRING WASHER (MIO) 10 60651

12 0-1120-01020 PLANE WASHER (MIO) 10 60651

13 1-50520-3230 ENGINE REAR SIDE COVER 1 60651

14 0-1000-01020 BOLT (Ml 0X20) 9 60651 ~

15 0-1100-01025 SPRING WASHER (MIO) 9 60651

16 0-1120-01020 PLANE WASHER (MIO) 9 60651
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nG.204 FRAME RELATED PARTS (4/5) (MONITOR PANEL SUPPORT)
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nG^04

INDEX PART NO. DESCRIPTION Q'TY SERIAL NO.

1 1-50520-3510 MONITOR PANEL SUPPORT 1 60501

2 0-1000-01025 BOLT (M10X25) 7 60501

3 0-1100-01025 SPRING WASHER (M10) 7 60501

4 0-1120-01020 PLANE WASHER (M10) 7 60501

5 1-50520-3580 INSULATION COVER (CUTTING) 1 60501 -
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RG.205 FRAME RELATED PARTS (5/5)
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FIG.205

INDEX PART NO. DESCRIPTION Q'TY SERIAL NO.

1 1-50520-2310 TRAVEL LEVER BOX 1 60501

2 1-12520-1321 RUBBER COVER 2 60501

3 0-1000-00820 BOLT (M8X20) 6 60501 -

4 0-1100-00820 SPRING WASHER (M8) 6 60501

5 0-1160-00823 PLANE WASHER (M8) 6 60501

6 1-18540-0010 OPERATOR'S SEAT ASS'Y (N99841) 1 60501 -

7 1-29540-1510 BASE 1 60501 ~

8 0-1200-00806 NUT (M8) 4 60501

9 0-1100-00820 SPRING WASHER (M8) 4 60501 -

10 0-1000-00820 BOLT (M8X20) 4 60501

11 0-1120-00816 PLANE WASHER (M8) 4 60501 ~

12 0-1200-00806 NUT (M8) 4 60501

13 0-1100-00820 SPRING WASHER (M8) 4 60501

14 1-25540-0020 SEAT BELT ASS'Y (TKS-2N-015) 1 60501 -

15 1-50520-3320 ROD COVER 1 60501

16 0-2810-04214 GROMMET (SG-36A) 1 60501

17 0-1000-00820 BOLT (M8X20) 2 60501 -

18 0-1100-00820 SPRING WASHER (M8) 2 60501

19 0-1160-00823 PLANE WASHER (M8) 2 60501

20 1-29540-1620 LEFT SIDE FOOT REST 1 60501 -

21 1-29540-1610 RIGHT SIDE FOOT REST 1 60501 -

22 0-1000-01020 BOLT (M10X20) 6 60501

23 0-1100-01025 SPRING WASHER (M10) 6 60501

24 0-1120-01020 PLANE WASHER (M10) 6 60501
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FIG.211

INDEX PART NO. DESCRIPTION Q'TY SERIAL NO.

1 1-30530-1130 ROOF 1 60501

2 1-30530-1180 PLATE (NKS012-01703) 4 60501

3 0-1000-01025 BOLT (M10X25) 4 60501 60690

0-1000-01030 BOLT (M10X30) 4 60691

4 0-1100-01025 SPRING WASHER (M10) 4 60501 -

5 0-1120-01020 PLANE WASHER (M10) 4 60501

6 1-29530-1120 GATE 60501 -

7 0-1000-01235 BOLT (Ml2X35) 4 60501

8 0-1100-01230 SPRING WASHER (Ml 2) 4 60501 -

9 0-1120-01223 PLANE WASHER (Ml 2) 4 60501

10 1-29530-1110 REAR FRAME 60501 -

11 0-1000-01235 BOLT (Ml2X35) 4 60501 -

12 0-1100-01230 SPRING WASHER (Ml 2) 4 60501

13 0-1120-01223 PLANE WASHER (Ml 2) 4 60501
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FIG.301 UNDER CARRIAGE RELATED PARTS (TRAVEL MOTOR AND IDLER)

A m m
Detail A

B Bl
Detail B

1-54

PV90952



b-

nG.301

INDEX PART NO. DESCRIPTION Q'TY SERIAL NO.

1 1-50310-1110 TRACK RUBBER 2 60501 ~

2 1-12630-0012
TRAVEL MOTOR ASS'Y

(MAG-63VP-610)
2 60501 ~

3 0-1000-31645 BOLT (Ml6X45) 24 60501 -

4 0-1100-01640 SPRING WASHER (M16) 24 60501 -

5 1-12320-2110 SPROCKET 2 60501

6 0-1000-31435 BOLT (M14X35) 24 60501

7 0-1100-31435 SPRING WASHER (Ml 4) 24 60501

1-12330-0011 IDLER ASS'Y 2 60501

8 1-12330-1111 •IDLER 1 60501

9 1-12330-1120 •SHAFT 1 60501

10 0-2000-03130 •0-RING (G30) 2 60501

11 0-6002-30207 •ROLLER BEARING 2 60501

12 1-11330-0020 •FLOATING SEAL ASS'Y 2 60501

13 1-12330-1150 •CAP 2 60501

14 0-3300-01635 •SNAP RING 2 60501

15 1-12330-1241 SUDE HOLDER 2 60501

16 1-10330-1160 LOCK PLATE 4 60501

17 0-1000-31220 BOLT (Ml2X20) 8 60501

18 0-1100-01230 SPRING WASHER (Ml2) 8 60501

19 0-1200-33024 NUT (M30) 4 60501

20 0-1100-03075 SPRING WASHER (M30) 4 60501

21 1-12330-1210 RECOIL SPRING 2 60501

22 1-12330-1220 CYUNDER 2 60501

23 1-11330-1230 TRACK ADJUSTMENT VALVE 2 60501 -
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FIG.311 UNDER CARRIAGE RELATED PARTS (CARRIER RCLLER)
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FIQ.311

INDEX PART NO. DESCRIPTION Q'TY SERIAL NO.

1-12340-0020 CARRIER ROLLER ASS'Y 2 60501

1 1-12340-2110 •CARRIER ROLLER 2 60501

2 1-12340-2120 •SHAFT 1 60501

3 0-6000-06207 •BALL BEARING 4 60501 -

4 0-3310-02572 -SNAP RING 2 60501 -

5 1-25340-1130 •CAP 2 60501

6 0-2000-03130 •0-RING (G30) 2 60501

7 1-11330-0020 •FLOATING SEAL ASS'Y 2 60501

8 1-45340-1180 •RING NUT 2 60501

9 1-45350-1190 •LOCK WASHER 2 60501

10 1-12340-1140 •CAP 2 60501 -

11 0-4010-00200 •PLUG 2 60501

12 0-2000-03170 •0-RING (G70) 2 60501

13 0-1000-00820 •BOLT (M8X20) 16 60501

14 0-1100-00820 •SPRING WASHER (M8) 16 60501

15 0-1000-31225 BOLT (Ml 2X25) 8 60501

16 0-1100-01230 SPRING WASHER (Ml 2) 8 60501 -
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FIG.321

INDEX PART NO. DESCRIPTION Q'TY SERIAL NO.

1 1-16350-1210 PIVOT SHAFT 6 60501 -

2 1-30350-1210 BUSHING 12 60501

1-12350-0010 TRACK ROLLER ASS'Y 12 60501 -

3 1-12350-1110 •TRACK ROLLER 1 60501 -

4 1-11350-1120 •SHAFT 1 60501 -

5 0-6000-06009 •BALL BEARING 4 60501

6 0-3310-02575 •SNAP RING 2 60501

7 1-11350-0020 •FLOATING SEAL ASS'Y 2 60501 -

8 1-11350-1130 •CAP 2 60501 -

9 0-1350-00830 •SCREW (M8X30) 2 60501 ~

10 0-2000-03145 •0-RING (G45) 2 60501 -

11 1-50350-1140 PLATE 12 60501 - 60650

1-50350-1141 PLATE 12 60651 -

12 0-1200-33024 NUT (M30) 36 60501

13 0-1100-03075 SPRING WASHER (M30) 36 60501

14 0-3400-00000 GREASE NIPPLE 12 60501 ~
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FIG.401 STEERING CONTROL SYSTEM (1/2) (SERIAL NO. 60501-60650)
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nG.401

INDEX PART NO. DESCRIPTION Q'TY SERIAL NO.

1 1-12420-1111 CONTROL LEVER 1 60501 60650

2 1-12420-1120 KNOB 2 60501 60650

3 0-1220-01006 NUT (M10) 2 60501 ~ 60650

4 1-12420-1131 BOOTS 1 60501 60650

5 0-3300-01225 SNAP RING 2 60501 - 60650

6 0-6110-00205 PILLOW BLOCK (UCF205B0) 1 60501 - 60650

7 1-12420-1140 ARM 1 60501 ~ 60650

8 0-1242-02000 U-NUT (M20) 1 60501 60650

9 0-1100-02051 SPRING WASHER (M20) 1 60501 - 60650

10 1-12420-1150 LEFT SIDE BRACKET 1 60501 ~ 60650

11 1-12420-1160 RIGHT SIDE BRACKET 1 60501 60650

12 0-1000-01035 BOLT (M10X35) 4 60501 60650

13 0-1200-01008 NUT (Ml 0) 4 60501 60650

14 0-1100-01025 SPRING WASHER (M10) 4 60501 - 60650

15 0-3010-01258 ROD (Ml2X580) 2 60501 - 60650

16 0-3101-11200 ROD END (Ml2. LEFT THREAD) 2 60501 60650

17 0-1201-01210 NUT (Ml2. LEFT THREAD) 2 60501 60650

18 0-1100-01230 SPRING WASHER (M12) 2 60501 60650

19 0-3100-11200 ROD END (Ml 2) 2 60501 - 60650

20 0-1200-01210 NUT (Ml 2) 2 60501 60650

21 0-1100-01230 SPRING WASHER (Ml 2) 2 60501 60650

22 0-1242-01200 U-NUT (Ml2) 4 60501 60650

23 0-1120-01223 PLANE WASHER (Ml 2) 2 60501 - 60650

24 1-23420-1310 BRACKET 1 60501 - 60650

25 0-1000-31060 BOLT (M10X60) 1 60501 - 60650

26 0-1200-01008 NUT (Ml 0) 1 60501 - 60650

27 0-1000-00820 BOLT (M8X20) 2 60501 - 60650

28 0-1200-00806 NUT (M8) 2 60501 ~ 60650

29 0-1100-00820 SPRING WASHER (M8) 2 60501 60650

30 0-1000-01290 BOLT (Ml 2X90) 1 60501 - 60650

31 0-1200-01210 NUT (Ml 2) 1 60501 60650
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RG.401A

INDEX PART NO. DESCRIPTION Q'TY SERIAL NO.

1 1-12420-1111 CONTROL LEVER 1 60651

2 1-12420-1120 KNOB 2 60651

3 0-1220-01006 NUT (M10) 2 60651 -

4 1-12420-1131 BOOTS 1 60651 -

5 0-3300-01225 SNAP RING 2 60651

6 0-6110-00205 PILLOW BLOCK (UCF205B0) 1 60651

7 1-12420-1140 ARM 1 60651 60674

NKS062-01284 ARM 1 60675

8 0-1200-02016 NUT (M20) 1 60651

9 0-1100-02051 SPRING WASHER (M20) 1 60651

10 1-12420-1150 LEFT SIDE BRACKET 1 60651 -

11 1-12420-1160 RIGHT SIDE BRACKET 1 60651 -

12 0-1000-01035 BOLT (Ml 0X35) 4 60651

13 0-1200-01008 NUT (MIO) 4 60651

14 0-1100-01025 SPRING WASHER (MIO) 4 60651 -

15 0-3010-01260 ROD (M12X600) 2 60651

16 0-3101-11200 ROD END(M12, LEFT THREAD) 2 60651 -

17 0-1201-01210 NUT (Ml2, LEFT THREAD) 2 60651 -

18 0-3100-11200 ROD END (M12) 2 60651

19 0-1200-01210 NUT (Ml2) 2 60651

20 0-1200-01210 NUT (Ml 2) 4 60651

21 0-1100-01230 SPRING WASHER (Ml 2) 4 60651

22 1-23420-1310 BRACKET 1 60651

23 0-1000-01260 BOLT (M12X60) 1 60651

24 0-1200-01210 NUT (Ml 2) 1 60651

25 0-1000-00825 BOLT (M8X25) 2 60651 -

26 0-1100-00820 SPRING WASHER (M8) 2 60651

27 0-1120-00816 PLANE WASHER (M8) 2 60651 ~

28 0-1000-01290 BOLT (Ml 2X90) 1 60651

29 0-1200-01210 NUT (Ml2) 1 60651 ^
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nG.402 STEERING CONTROL SYSTEM (2/2) (SERIAL NO. 60501-60576)
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nG.402

INDEX PART NO. DESCRIPTION Q'TY SERIAL NO.

1 1-50420-1210 OUTER SHAFT 1 60501 - 60576

2 1-12420-1250 •OUTER SHAFT LEVER (WELDED) 1 60501 - 60576

3 1-25420-1270 BUSHING 60501 - 60576

4 1-50420-1220 INNER SHAFT 1 60501 - 60576

5 1-12420-1270 WASHER 1 60501 - 60576

6 0-3300-01218 SNAP RING 1 60501 - 60576

7 1-25420-1290 INNER SHAFT LEVER 1 60501 - 60576

8 0-3260-00663 TAPER PIN 1 60501 - 60576

9 0-6102-00204 PILLOW BLOCK (UCP204N) 1 60501 - 60576

10 1-12420-1280 GREASE NIPPLE 1 60501 60576

11 0-1000-01035 BOLT (M10X35) 2 60501 - 60576

12 0-1100-01025 SPRING WASHER (MIO) 2 60501 60576

13 0-1120-01020 PLANE WASHER (MIO) 2 60501 60576

14 0-6100-00206 PILLOW BLOCK (UCP206) 1 60501 60576

15 1-25420-1311 GREASE NIPPLE 1 60501 60576

16 0-1000-01255 BOLT (Ml 2X55) 2 60501 60576

17 0-1120-01223 PLANE WASHER (Ml 2) 2 60501 60576

18 0-1200-01210 NUT (Ml2) 2 60501 60576

19 0-1100-01230 SPRING WASHER (Ml2) 2 60501 60576

20 0-3000-01014 ROD (M10X140) 1 60501 - 60576

21 0-3000-01041 ROD (M10X410) 1 60501 - 60576

22 0-3100-11000 ROD END (MIO) 2 60501 - 60576

23 0-1200-01008 NUT (MIO) 4 60501 60576

24 0-1100-01025 SPRING WASHER (MIO) 2 60501 - 60576

25 0-3130-01060 TURN BACKLE (Ml 0X60) 2 60501 60576

26 0-3111-11000 ROD END (MIO, LEFT THREAD) 2 60501 60576

27 0-1201-01008 NUT (MIO, LEFT THREAD) 2 60501 - 60576

28 0-1200-01008 NUT (MIO) 2 60501 60576

29 0-1100-01025 SPRING WASHER (MIO) 2 60501 60576

30 0-3500-01010 COLLAR (<D 10X10) 1 60501 - 60576

31 0-3500-01020 COLLAR (<D 10X20) 1 60501 - 60576

32 0-1000-01040 BOLT (Ml 0X40) 1 60501 60576

33 0-1000-01050 BOLT (Ml 0X50) 1 60501 - 60576

34 0-1100-01025 SPRING WASHER (MIO) 2 60501 - 60576

35 0-1220-01006 NUT (MIO) 2 60501 60576
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FIG.402A

INDEX PART NO. DESCRIPTION Q'TY SERIAL NO.

1 1-50420-1210 OUTER SHAFT 1 60577 - 60650

2 1-12420-1250 •OUTER SHAFT LEVER (WELDED) 1 60577 60650

3 1-25420-1270 BUSHING 60577 - 60650

4 1-50420-1220 INNER SHAFT 1 60577 60650

5 1-12420-1270 WASHER 1 60577 60650

6 0-3300-01218 SNAP RING 1 60577 60650

7 1-25420-1290 INNER SHAFT LEVER 1 60577 - 60650

8 0-3260-00663 TAPER PIN 1 60577 - 60650

9 0-6102-00204 PILLOW BLOCK (UCP204N) 1 60577 60650

10 1-12420-1280 GREASE NIPPLE 1 60577 60650

11 0-1000-01035 BOLT (Ml 0X35) 2 60577 60650

12 0-1100-01025 SPRING WASHER (MIO) 2 60577 - 60650

13 0-1120-01020 PLANE WASHER (MIO) 2 60577 - 60650

14 0-6100-00206 PILLOW BLOCK (UCP206) 1 60577 60650

15 1-25420-1311 GREASE NIPPLE 1 60577 60650

16 0-1000-01255 BOLT (Ml2X55) 2 60577 - 60650

17 0-1120-01223 PLANE WASHER (M12) 2 60577 - 60650

18 0-1200-01210 NUT (Ml 2) 2 60577 60650

19 0-1100-01230 SPRING WASHER (Ml2) 2 60577 - 60650

20 0-3000-01017 ROD (M10X170) 1 60577 60650

21 0-3000-01032 ROD (M10X320) 1 60577 60650

22 0-3100-11000 ROD END (MIO) 2 60577 60650

23 0-1200-01008 NUT (MIO) 4 60577 60650

24 0-1100-01025 SPRING WASHER (MIO) 2 60577 60650

25 0-3130-01060 TURN BACKLE (M10X60) 2 60577 - 60650

26 0-3111-11000 ROD END (MIO, LEFT THREAD) 2 60577 - 60650

27 0-1201-01008 NUT (MIO, LEFT THREAD) 2 60577 60650

28 0-1200-01008 NUT (MIO) 2 60577 - 60650

29 0-1100-01025 SPRING WASHER (MIO) 2 60577 - 60650

30 0-3500-01010 COLLAR (0 10X10) 1 60577 - 60650

31 0-3500-01020 COLLAR (<D 10X20) 1 60577 - 60650

32 0-1000-01040 BOLT (Ml 0X40) 1 60577 - 60650

33 0-1000-01050 BOLT (Ml 0X50) 1 60577 60650

34 0-1100-01025 SPRING WASHER (MIO) 2 60577 60650

35 0-1220-01006 NUT (MIO) 2 60577 - 60650
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RG.402B STEERING CONTROL SYSTEM (2/2) (SERIAL NO. 60651-)
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HG.402B

INDEX PART NO. DESCRIPTION Q'TY SERIAL NO.

1 NKS062-01200 OUTER SHAFT 1 60651

2 1-25420-1270 •BUSHING 2 60651

3 0-3400-00100 GREASE NIPPLE (A-PTI/8) 1 60651 60683

4 NKS062-01201 INNER SHAFT 1 60651 -

5 NKS062-01279 OUTER SHAFT LEVER 1 60651

6 0-1110-02040 WASHER (M20) 1 60651 -

7 NKS062-0119g INNER SHAFT LEVER 1 60651

8 0-1000-00835 BOLT (M8X35) 2 60651 -

9 0-1200-00806 NUT (M8) 2 60651 ^

10 0-6102-00204 PILLOW BLOCK (UCP204N) 1 60651 -

11 1-12420-1280 GREASE NIPPLE 1 60651

12 0-1000-01035 BOLT (M10X35) 2 60651 -

13 0-1100-01025 SPRING WASHER (MIO) 2 60651

14 0-1120-01020 PLANE WASHER (MIO) 2 60651 -

15 0-6100-00206 PILLOW BLOCK (UCP206) 1 60651

16 1-25420-1311 GREASE NIPPLE 1 60651 ^

17 0-1000-01245 BOLT (M12X45) 2 60651

18 0-1100-01230 SPRING WASHER (Ml 2) 2 60651

19 0-1120-01223 PLANE WASHER (Ml 2) 2 60651

20 0-3000-01015 ROD (M10X150) 1 60651

21 0-3000-01033 ROD (M10X330) 1 60651

22 0-3100-11000 ROD END (MIO) 2 60651

23 0-1200-01008 NUT (MIO) 4 60651

24 0-3130-01060 TURN BACKLE (Ml 0X60) 2 60651 -

25 0-3111-11000 ROD END (MIO, LEFT THREAD) 2 60651

26 0-1201-01008 NUT (MIO, LEFT THREAD) 2 60651

27 0-1200-01008 NUT (MIO) 2 60651 -

28 0-1100-01025 SPRING WASHER (MIO) 2 60651 ~

29 0-3500-01010 COLLAR (0 10X10) 1 60651

30 0-3500-01020 COLLAR (0 10X20) 1 60651

31 0-1000-01045 BOLT (M10X45) 1 60651 -

32 0-1000-01050 BOLT (M10X50) 1 60651

33 0-1100-01025 SPRING WASHER (MIO) 2 60651

34 NKS052-01265 LEVER 2 60651 -
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FIG.411

INDEX PART NO. DESCRIPTION Q'TY SERIAL NO.

1 1-51410-1130
ENGINE CONTROL LEVER ASS'Y
(3220-00500)

1 60501 ~

2 0-1000-01025 BOLT (M10X25) 2 60501

3 0-1100-01025 SPRING WASHER (M10) 2 60501

4 0-1120-01020 PLANE WASHER (M10) 2 60501

5 1-16410-1131K CABLE 1 60501 -

6 1-11410-1210 JOINT ASS'Y (1500570) 2 60501

7 0-1200-00605 NUT (M6) 2 60501

8 0-1100-00615 SPRING WASHER (M6) 2 60501 -

9 1-50410-3310 CABLE BRACKET 1 60501 -

10 1-50410-3320 COLLAR 2 60501

11 0-1000-00835 BOLT (M8X35) 2 60501

12 0-1100-00820 SPRING WASHER (MB) 2 60501
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nG.421

INDEX PART NO. DESCRIPTION Q'TY SERIAL NO.

1-31620-0030 DUMP CONTROL LEVER ASS'Y 1 60501 60650

1 1-31620-1510 •BRACKET ASS'Y 1 60501 60650

2 1-31620-1520 ••LEVER ASS'Y 1 60501 60650

3 1-31620-1530 •KNOB 1 60501 60650

4 0-1220-01006 •NUT (M10) 1 60501 ~ 60650

5 1-31620-1540 •E-RING 1 60501 ~ 60650

6 1-31620-1590 •LOCK ASS'Y 1 60501 - 60650

7 0-1000-00610 •BOLT (M6X10) 2 60501 ~ 60650

8 0-1100-00615 •SPRING WASHER (M6) 2 60501 - 60650

9 0-1120-00616 •PLANE WASHER (M6) 2 60501 ^ 60650

10 0-1000-00630 •BOLT (M6X30) 1 60501 - 60650

11 0-1200-00605 •NUT (M6) 1 60501 60650

12 1-31620-1550 •TERMINAL 1 60501 60650

13 1-31620-1610 •CLAMP 1 60501 ~ 60650

14 0-1000-00630 •BOLT (M6X30) 2 60501 - 60650

15 0-1200-00605 •NUT (M6) 2 60501 - 60650

16 0-1120-00616 •PLANE WASHER (M6) 2 60501 60650

17 0-1000-00825 •BOLT (M8X25) 3 60501 ~ 60650

18 0-1120-00816 •PLANE WASHER (M8) 3 60501 - 60650

19 0-1200-00806 NUT (M8) 3 60501 - 60650

20 0-1100-00820 SPRING WASHER (M8) 3 60501 - 60650

21 1-31410-1190 CABLE (J42BC1900-86) 1 60501 60650

22 1-36420-1171 JOINT (NF0701-15) 1 60501 - 60650

23 0-1220-00805 NUT (M8) 2 60501 - 60650

24 1-50620-1710 PIN (0 4.25X17) 1 60501 - 60650

25 0-1120-00510 PLANE WASHER (M5) 1 60501 - 60650

26 0-3220-01018 COTTER PIN (CD 1.0X18) 1 60501 60650

27 0-2720-01206 CUP 2 60501 60650

28 0-1000-00616 BOLT (M6X16) 2 60501 60650

29 0-1100-00615 SPRING WASHER (M6) 2 60501 - 60650

30 0-1120-00616 PLANE WASHER (M6) 2 60501 - 60650
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HG.421A

INDEX PART NO. DESCRIPTION Q'TY SERIAL NO.

1-31620-0030 DUMP CONTROL LEVER ASS'Y 1 60651 -

1 1-31620-1510 •BRACKET ASS'Y 1 60651 ~

2 1-31620-1520 ••LEVER ASS'Y 1 60651

3 1-31620-1530 •KNOB 1 60651 -

4 0-1220-01006 •NUT (M10) 1 60651

5 1-31620-1540 •E-RING 1 60651 -

6 1-31620-1590 •LOCK ASSY 1 60651

7 0-1000-00610 •BOLT (M6X10) 2 60651

8 0-1100-00615 •SPRING WASHER (M6) 2 60651

9 0-1120-00616 •PLANE WASHER (M6) 2 60651 -

10 0-1000-00630 •BOLT (M6X30) 1 60651 -

11 0-1200-00605 •NUT (M6) 1 60651

12 1-31620-1550 •TERMINAL 1 60651 ^

13 1-31620-1610 •CLAMP 1 60651

14 0-1000-00630 •BOLT (M6X30) 2 60651

15 0-1200-00605 •NUT (M6) 2 60651

16 0-1120-00616 •PLANE WASHER (M6) 2 60651 -

17 0-1000-00825 •BOLT (M8X25) 3 60651

18 0-1120-00816 •PLANE WASHER (M8) 3 60651

19 0-1100-00820 SPRING WASHER (M8) 3 60651 -

20 1-31410-1190 CABLE (J42BC1900-86) 1 60651

21 1-36420-1171 JOINT (NF0701-15) 1 60651 -

22 0-1220-00805 NUT (M8) 2 60651

23 1-50620-1710 PIN (0 4.25X17) 1 60651

24 0-1120-00510 PLANE WASHER (M5) 1 60651 -

25 0-3220-01018 COTTER PIN (0 1.0X18) 1 60651

26 0-2720-01206 CUP 2 60651

27 0-1000-00616 BOLT(M6X16) 2 60651

28 0-1100-00615 SPRING WASHER (M6) 2 60651

29 0-1120-00616 PLANE WASHER (M6) 2 60651 -
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nG.501 HYDRAUUC PIPING (CONTROL VALVE AND DUMP CYUNDER UNE)
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nG.501

INDEX PART NO. DESCRIPTION Q'TY SERIAL NO.

1 0-2100-01487 HOSE (M/2"X870) 1 60501 60576

2 0-4220-01414 NIPPLE (PTM/2XSLEEVE) 2 60501 60576

3 0-2700-10044 CLAMP (ABA32-44) 2 60501 60576

4 0-4360-01414 ELBOW (PTM/2XPT1 -1/2) 1 60501 - 60576

5 0-4212-01414 NIPPLE (PTM/2XPTM/2) 1 60501 60576

6 0-4380-01410 ELBOW (PTM/2XPT1) 1 60501 60576

7 1-12670-1410 FLANGE 1 60501 60576

8 0-2000-03135 0-RING (G35) 1 60501 60576

9 0-1020-31025 SOCKET HEAD BOLT (M10X25) 60501 60576

10 0-2410-00483 HOSE (1/2"X830) 1 60501 ~ 60576

11 0-4210-00404 NIPPLE (PT1/2XPF1/2) 1 60501 60576

12 0-4326-01404 ELBOW (UNF7/8XPF1/2) 1 60501 60576

0-2040-02520 •0-RING (910) 1 60501 60576

13 1-23670-1420 FLANGE 1 60501 60576

14 0-2000-03130 0-RlNG (G30) 1 60501 60576

15 0-1020-30825 SOCKET HEAD BOLT (M8X25) 4 60501 60576

16 1-18620-0013
CONTROL VALVE ASS'Y
(KAYABA: KVS65)

1 60501 - 60576

17 0-1000-00835 BOLT (M8X35) 3 60501 60576

18 0-1120-00816 PLANE WASHER (M8) 3 60501 60576

19 0-1200-00806 NUT (M8) 3 60501 - 60576

20 0-1100-00820 SPRING WASHER (M8) 3 60501 60576

21 0-2210-00375 HOSE (3/8"X750) 2 60501 60576

22 0-4326-01203 ELBOW (UNF3/4XPF3/8) 1 60501 60576

0-2040-02217 •0-RING (908) 1 60501 60576

23 0-4321-01203 ELBOW (UNF3/4XPF3/8) 1 60501 - 60576

0-2040-02217 •0-RING (908) 1 60501 ~ 60576

24 0-4310-00303 ELBOW (PT3/8XPF3/8) 2 60501 ^ 60576
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nG.501A

INDEX PART NO. DESCRIPTION Q'TY SERIAL NO.

1 0-2100-01487 HOSE (M/2"X870) 1 60577 - 60650

2 0-4220-01414 NIPPLE (PT1 •1/2XSLEEVE) 2 60577 - 60650

3 0-2700-10044 CLAMP (ABA32-44) 2 60577 - 60650

4 0-4360-01414 ELBOW (PT1 •1/2XPT1 -1/2) 1 60577 ^ 60650

5 0-4212-01414 NIPPLE (PT1-1/2XPTM/2) 1 60577 - 60650

6 0-4380-01410 ELBOW (PTM/2XPT1) 1 60577 60650

7 1-12670-1410 FLANGE 1 60577 60650

8 0-2000-03135 0-RING (G35) 1 60577 - 60650

9 0-1020-31025 SOCKET HEAD BOLT (Ml 0X25) 60577 60650

10 0-2420-00462 HOSE (1/2"X620) 1 60577 60650

11 0-4210-00404 NIPPLE (PT1/2XPF1/2) 1 60577 60650

12 0-4326-01404 ELBOW (UNF7/8XPF1/2) 1 60577 ^ 60650

0-2040-02520 •0-RING (910) 1 60577 60650

13 1-23670-1420 FLANGE 1 60577 60650

14 0-2000-03130 0-RING (G30) 1 60577 60650

15 0-1020-30825 SOCKET HEAD BOLT (M8X25) 4 60577 60650

16 1-18620-0013
CONTROL VALVE ASS'Y

(KAYABA: KVS65)
1 60577 60650

17 0-1000-00835 BOLT (M8X35) 3 60577 60650

18 0-1120-00816 PLANE WASHER (M8) 3 60577 - 60650

19 0-1200-00806 NUT (M8) 3 60577 ~ 60650

20 0-1100-00820 SPRING WASHER (M8) 3 60577 - 60650

21 0-2210-00359 HOSE (3/8"X590) 1 60577 - 60650

22 0-2210-00363 HOSE (3/8"X630) 1 60577 60650

23 0-4326-01203 ELBOW (UNF3/4XPF3/8) 1 60577 - 60650

0-2040-02217 •0-RING (908) 1 60577 60650

24 0-4321-01203 ELBOW (UNF3/4XPF3/8) 1 60577 - 60650

0-2040-02217 •0-RING (908) 1 60577 - 60650

25 0-4310-00303 ELBOW (PT3/8XPF3/8) 2 60577 - 60650
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FIQ.501B

INDEX PART NO. DESCRIPTION Q'TY SERIAL NO.

1 0-2100-01483 HOSE (M/2"X830) 1 60651 -

2 0-4220-01010 NIPPLE (PT1XSLEEVE) 2 60651 -

3 0-2700-00050 CLAMP (JUBILEE 2A) 2 60651 -

4 0-4360-01010 ELBOW (PT1XPT1) 1 60651

5 0-4212-01010 NIPPLE (PT1XPT1) 1 60651 -

6 0-4380-01010 ELBOW (PT1XPT1) 1 60651 -

7 1-12670-1410 FLANGE 1 60651 ~

8 0-2000-03140 O-RING (G40) 1 60651 -

9 0-1020-31025 SOCKET HEAD BOLT (Ml0X25) 4 60651 -

10 0-2420-00469 HOSE (1/2"X690) 1 60651

11 0-4210-00404 NIPPLE (PT1/2XPF1/2) 1 60651

12 0-4326-01404 ELBOW (UNF7/8XPF1/2) 1 60651

0-2040-02520 •O-RING (910) 1 60651 -

13 1-23670-1420 FLANGE 1 60651 -

14 0-2000-03130 O-RING (G30) 1 60651

15 0-1020-30825 SOCKET HEAD BOLT (M8X25) 4 60651

16 1-18620-0013
CONTROL VALVE ASS'Y

(KAYABA: KVS65)
1 60651

17 0-1000-01030 BOLT (Ml 0X30) 3 60651 -

18 0-1100-01025 SPRING WASHER (MIO) 3 60651 -

19 0-2210-00375 HOSE (3/8"X750) 1 60651

20 0-2210-00376 HOSE (3/8"X760) 1 60651

21 0-4326-01203 ELBOW (UNF3/4XPF3/8) 1 60651

0-2040-02217 •O-RING (908) 1 60651

22 0-4321-01203 ELBOW (UNF3/4XPF3/8) 1 60651

0-2040-02217 •O-RING (908) 1 60651 -

23 0-4310-00303 ELBOW (PT3/8XPF3/8) 2 60651 -

24 NK0809-24083-B SPIRAL TUBE 1 60651 -

1-81



HG.502 HYDRAUUC PIPING (MAIN PUMP CHARGE UNE)
(SERIAL NO. 60501-60576)

Hydraulic Pure

Control Valve
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nG.502

INDEX PART NO. DESCRIPTION Q'TY SERIAL NO.

1 0-2222-00415 HOSE (1/2"X2150) 1 60501 - 60576

2 0-4321-01404 ELBOW (UNF7/8XPF1/2) 1 60501 60576

0-2040-02520 •0-RING (910) 1 60501 60576

3 0-4300-00604 ELBOW (PT3/4XPF1/2) 1 60501 60576

4 1-31650-0010 OIL RLTER ASS'Y 1 60501 - 60576

5 0-4301-00604 ELBOW (PT3/4XPT1/2) 1 60501 - 60576

6 0-4470-00402 ADAPTER (PT1/2XPT1/4) 1 60501 60576

7 0-2221-00435 HOSE (1/2"X1350) 1 60501 - 60576

8 0-4210-00404 NIPPLE (PT1/2XPF1/2) 1 60501 - 60576

9 0-4321-01404 ELBOW (UNF7/8XPF1/2) 1 60501 60576

0-2040-02217 •0-RING (908) 1 60501 - 60576
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nG.502A HYDRAUUC PIPING (MAIN PUMP CHARGE UNE)
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FIG.S02A

INDEX PART NO. DESCRIPTION QTY SERIAL NO.

1 0-2420-00477 HOSE (1/2"X770) 1 60577 60650

2 0-4321-01404 ELBOW (UNF7/8XPF1/2) 1 60577 60650

0-2040-02520 •0-RING (910) 1 60577 60650

3 0-4300-00604 ELBOW (PT3/4XPF1/2) 1 60577 60650

4 1-31650-0010 OIL RLTER ASS'Y 1 60577 - 60650

5 0-4301-00604 ELBOW (PT3/4XPT1/2) 1 60577 60650

6 0-4470-00402 ADAPTER (PT1/2XPT1/4) 1 60577 60650

7 0-2420-00440 HOSE (1/2"X400) 1 60577 - 60650

8 0-2420-00432 HOSE (1/2"X320) 1 60577 60650

9 0-4412-00404 TEE (PT1/2XPF1/2XPF1/2) 1 60577 60650

10 0-4321-00904 ELBOW (UNF9/16XPF1/2) 2 60577 60650

0-2040-02217 •0-RING (908) 1 60577 - 60650
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RG.502B HYDRAUUC PIPING (MAIN PUMP CHARGE UNE)
(SERIAL NO. 60651-)
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FIG.502B

INDEX PART NO. DESCRIPTION Q'TY SERIAL NO.

1 0-2421-00418 HOSE (1/2"X1180) 1 60651

2 0-4321-01404 ELBOW (UNF7/8XPF1/2) 1 60651

0-2040-02520 •0-RING (910) 1 60651

3 0-4300-00604 ELBOW (PT3/4XPF1/2) 1 60651 -

4 1-31650-0010 OIL RLTER ASS'Y 1 60651

5 0-4301-00604 ELBOW (PT3/4XPT1/2) 1 60651

6 0-4470-00402 ADAPTER (PT1/2XPT1/4) 1 60651

7 0-2420-00440 HOSE (1/2"X400) 1 60651

8 0-2420-00432 HOSE (1/2"X320) 1 60651

9 0-4412-00404 TEE (PT1/2XPF1/2XPF1/2) 1 60651 ~

10 0-4321-00904 ELBOW (UNF9/16XPF1/2) 60651 ~

0-2040-02217 •0-RING (908) 1 60651

11 0-2220-00660 HOSE (3/4"X600) 1 60651

12 0-4210-00606 NIPPLE (PT3/4XPF3/4) 60651

13 0-4405-00606 TEE (PT3/4XPT3/4XPT3/4) 1 60651

14 0-4212-00606 NIPPLE (PT3/4XPT3/4) 1 60651

15 0-4121-02106 ADAPTER (UNFl •5/16XPT3/4) 60651 -

0-2040-03030 •0-RING (916) 1 60651

16 0-4000-00600 PLUG (PT3/4) 1 60651

17 NK0809-17040-B SPIRAL TUBE (017x400) 1 60651
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RG.503

INDEX PART NO. DESCRIPTION Q'TY SERIAL NO.

1 0-2471-00630 HOSE (3/4"X1300) 1 60501 60576

2 0-2471-00625 HOSE (3/4"X1250) 1 60501 60576

3 1-50670-2110 HOSE (3/4"X1400) 1 60501 ~ 60576

4 1-50670-2120 HOSE (3/4"X1450) 1 60501 60576

5 0-4121-02106 ADAPTER (1 •5/16XPT3/4) 4 60501 60576

0-2040-03030 •0-RING (916) 1 60501 60576

6 0-4310-00606 ELBOW (PT3/4XPF3/4) 2 60501 - 60576

7 0-4300-00606 ELBOW (PT3/4XPF3/4) 2 60501 60576

8 0-4211-00406 NIPPLE (PF1/2XPF3/4) 4 60501 - 60576

0-2010-02418 •0-RING (P18) 1 60501 - 60576

9 0-2840-02013 RUBBER SHEET AR 60501 60576

0-2840-02020 RUBBER SHEET AR 60501 - 60576

10 0-2800-00202 STRAP BAND AR 60501 60576

0-2800-00383 STRAP BAND AR 60501 - 60576
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nG.503A HYDRAUUC PIPING (HST MAIN UNE) (SERIAL NO. 60577-)

\ ! a I.

jU KOU'v^'t-
Hydraul ic Motor R. H

jWKDU'!;C'€-5'S«
Hydraulic Motor L H
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nG.503A

INDEX PART NO. DESCRIPTION Q'TY SERIAL NO.

1 0-2471-00670 HOSE (3/4"X1700) 1 60577 -

2 0-2471-00665 HOSE (3/4"X1650) 1 60577

3 0-2471-00625 HOSE (3/4"X1250) 1 60577 -

4 0-2471-00632 HOSE (3/4"X1320) 1 60577 -

5 0-4321-01706 ELBOW (M/16XPT3/4) 4 60577

0-2040-03024 •0-RING (912) 1 60577

6 0-4211-00406 NIPPLE (PF1/2XPF3/4) 4 60577

0-2010-02418 •0-RING (P18) 1 60577 -

7 0-2840-02013 RUBBER SHEET AR 60577 -

0-2840-02020 RUBBER SHEET AR 60577

8 0-2800-00202 STRAP BAND AR 60577 -

0-2800-00383 STRAP BAND AR 60577 ~
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nG.504 HYDRAUUC PIPING (PARKING BRAKE AND H-L SPEED
SELECTOR VALVE UNE) (SERIAL NO. 60501-60576)

^ A'f KDU'y^5'-7^
! (|? Hydraulic Tank

A'f KDU-y^^t-
Hydraul Ic Motor R. H

Oil Filter

jU KD'J'i»9t-5'S®l
HydraulIc Motor L H
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RG.504

INDEX PART NO. DESCRIPTION Q'TY SERIAL NO.

1 1-50620-0030
SOLENOID VALVE ASS'Y (FOR
PARKING BRAKE AND H-L SPEED)

1 60501 60576

2 0-1000-00820 BOLT (M8X20) 2 60501 - 60576

3 0-1100-00820 SPRING WASHER (M8) 2 60501 - 60576

4 0-1120-00816 PLANE WASHER (M8) 2 60501 - 60576

5 0-2231-00250 SUPPLY HOSE (1/4"X1500) 1 60501 - 60576

6 0-2231-00205
PARKING BRAKE HOSE

(1/4"X1050)
1 60501 60576

7 0-2430-00236
PARKING BRAKE HOSE

(1/4"X360)
1 60501 60576

8 0-2430-00267
PARKING BRAKE HOSE

(1/4''X670)
1 60501 60576

9 0-2231-00200
H-L SPEED SELECT HOSE

(1/4"X1000)
1 60501 60576

10 0-2430-00256
H-L SPEED SELECT HOSE

(1/4"X560)
1 60501 60576

11 0-2430-00297
H-L SPEED SELECT HOSE

(1/4"X970)
1 60501 - 60576

12 0-2231-00245 RETURN HOSE (1/4"X1450) 1 60501 60576

13 0-4300-00202 ELBOW (PT1/4XPF1/4) 60501 60576

14 0-4211-00202 NIPPLE (PF1/4XPF1/4) 60501 60576

0-2010-02411 •0-RING (P11) 1 60501 - 60576

15 0-4320-00202 ELBOW (PF1/4XPF1/4) 60501 - 60576

0-2010-02411 •0-RING CPU) 1 60501 - 60576

16 0-4410-00202 TEE (PF1/4XPF1/4XPF1/4) 60501 - 60576

17 0-4211-00202 NIPPLE (PF1/4XPF1/4) 60501 - 60576

0-2010-02411 •0-RING (P11) 1 60501 - 60576
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FIG.504A HYDRAUUC PIPING (PARKING BRAKE AND H-L SPEED
SELECTOR VALVE UNE) (SERIAL NO. 60577-60650)

1 Hydraul ic Tank

Oil Filter

iU KDU-y^t-
Hydraul ic Motor R. H

Hydraul ic Motor LH^ ^

1 7
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nG.504A

INDEX PART NO. DESCRIPTION Q'TY SERIAL NO.

1 1-50620-0030
SOLENOID VALVE ASS'Y (FOR
PARKING BRAKE AND H-L SPEED)

1 60577 60650

2 0-1000-00820 BOLT (M8X20) 2 60577 ~ 60650

3 0-1100-00820 SPRING WASHER (M8) 2 60577 - 60650

4 0-1120-00816 PLANE WASHER (M8) 2 60577 - 60650

5 0-2430-00260 SUPPLY HOSE (1/4"X600) 1 60577 - 60650

6 0-2230-00295
PARKING BRAKE HOSE

(1/4"X950)
1 60577 60650

7 0-2430-00236
PARKING BRAKE HOSE

(1/4"X360)
1 60577 60650

8 0-2430-00267
PARKING BRAKE HOSE

(1/4"X670)
1 60577 60650

9 0-2231-00200
H-L SPEED SELECT HOSE

(1/4"X1000)
1 60577 60650

10 0-2430-00256
H-L SPEED SELECT HOSE

(1/4"X560)
1 60577 ~ 60650

11 0-2430-00296
H-L SPEED SELECT HOSE

(1/4"X960)
1 60577 60650

12 0-2431-00245 RETURN HOSE (1/4"X1450) 1 60577 60650

13 0-4210-00202 NIPPLE (PT1/4XPF1/4) 1 60577 60650

14 0-4211-00202 NIPPLE (PF1/4XPF1/4) 60577 ~ 60650

0-2010-02411 •0-RING (P11) 1 60577 60650

15 0-4320-00202 ELBOW (PF1/4XPF1/4) 60577 60650

0-2010-02411 •0-RING (P11) 1 60577 - 60650

16 0-4410-00202 TEE (PF1/4XPF1/4XPF1/4) 60577 60650

17 0-4211-00202 NIPPLE (PF1/4XPF1/4) 60577 60650

0-2010-02411 •0-RING (P11) 1 60577 ~ 60650

18 0-4300-00202 ELBOW (PT1/4XPF1/4) 1 60577 ~ 60650
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nG.504B HYDRAULIC PIPING (PARKING BRAKE AND H-L SPEED
SELECTOR VALVE UNE) (SERIAL NO. 60651-)

!>

! (^ Hydraulic Tank

^ 4 iV? ^ Jl'5'
Filter

V—13

Hydraul ic Motor R.H

serial No.60707

A'f KDU'yC?=E-
Hydraulic Motor L H
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FIG.504B

INDEX PART NO. DESCRIPTION Q'TY SERIAL NO.

1 1-50620-0030
SOLENOID VALVE ASS'Y (FOR
PARKING BRAKE AND H-L SPEED)

1 60651 -

2 0-1000-00820 BOLT (M8X20) 2 60651

3 0-1100-00820 SPRING WASHER (M8) 2 60651

4 0-1120-00816 PLANE WASHER (M8) 2 60651

5 0-2430-00260 SUPPLY HOSE (1/4"X6C0) 1 60651 -

6 0-2230-00295
PARKING BRAKE HOSE
(1/4"X950)

1 60651

7 0-2430-00236
PARKING BRAKE HOSE

(1/4"X360)
1 60651

8 0-2430-00267
PARKING BRAKE HOSE
(1/4''X670)

1 60651 ~

9 0-2231-00200
H-L SPEED SELECT HOSE
(1/4"X1000)

1 60651

10 0-2430-00256
H-L SPEED SELECT HOSE
(1/4"X560)

1 60651

11 0-2430-00296
H-L SPEED SELECT HOSE

(1/4"X960)
1 60651

12 0-2431-00245 RETURN HOSE (1/4"X1450) 1 60651

13 0-4300-00202 ELBOW (PT1/4XPF1/4) 1 60651

14 0-4211-00202 NIPPLE (PF1/4XPF1/4) 60651 -

0-2010-02411 •0-RING (P11) 1 60651 -

15 0-4320-00202 ELBOW (PF1/4XPF1/4) 60651

0-2010-02411 •0-RING (P11) 1 60651

16 0-4410-00202 TEE (PF1/4XPF1/4XPF1/4) 60651

17 0-4211-00202 NIPPLE (PF1/4XPF1/4) 60651 ~

0-2010-02411 •0-RING (P11) 1 60651

18 0-4300-00202 ELBOW(PT1/4XPF1/4) 1 60651

19 NK0827-45020 HOSE GUARD (C|>45x200L) 60651 60706

NK0827-45020 HOSE GUARD (<D45x200L) 1 60707

20 NK0827-60020 HOSE GUARD ((t>60x200L) 1 60651 60706

NK0827-60050 HOSE GUARD (<D 60x5000 1 60707

21 NK0805-50250 STRAP BAND (250L) AR 60651 ~
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nG.505 HYDRAUUC PIPING (OIL COOLER AND RETURN UNE)
(SERIAL NO. 60501-60576)

Oil cooler

jU KO"J'!/:7t-5':fe1S
Hydraulic Motor R. H

f|jU KOU-uC'5'̂ 7
'• Hydraul ic Tank

(d
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17 ^ 13

m\X /
A>f K0'J'y^'t-5'5«|

Hydraul ic Motor L H

HydraulIc Pump
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INDEX PART NO. DESCRIPTION Q'TY SERIAL NO.

1 0-2430-00690 HOSE (3/4"X900) 1 60501 - 60576

2 0-4300-00606 ELBOW (PT3/4XPF3/4) 1 60501 - 60576

3 0-4121-01706 ADAPTER (UNF1•1/16XPT3/4) 1 60501 60576

0-2040-03024 •0-RING (912) 1 60501 60576

4 0-4210-00606 NIPPLE (PT3/4XPF3/4) 1 60501 60576

5 0-4450-00606 CROSS (PT3/4) 2 60501 60576

6 0-4212-00606 NIPPLE (PT3/4XPT3/4) 1 60501 60576

7 0-2230-00347 HOSE (3/8"X470) 1 60501 - 60576

8 0-2230-00383 HOSE (3/8"X830) 1 60501 60576

9 0-4210-00603 NIPPLE (PT3/4XPF3/8) 2 60501 ~ 60576

10 0-4211-00303 NIPPLE (PF3/8XPF3/8) 2 60501 - 60576

0-2010-02414 •0-RING (P14) 1 60501 60576

11 0-2230-00427 HOSE (1/2"X270) 1 60501 - 60576

12 0-2230-00463 HOSE (1/2"X630) 1 60501 60576

13 0-4210-00604 NIPPLE (PT3/4XPF1/2) 2 60501 60576

14 0-4320-00404 ELBOW (PF1/2XPF1/2) 2 60501 60576

0-2010-02418 •0-RING (PI8) 1 60501 - 60576

15 0-2230-01029 HOSE (1"X290) 1 60501 60576

16 0-2231-01000 HOSE (1"XI COO) 1 60501 - 60576

17 0-4210-00610 NIPPLE (PT3/4XPF1) 1 60501 60576

18 0-4300-01010 ELBOW (PT1XPF1) 2 60501 60576

19 0-4370-01010 ELBOW (PT1XPT1) 4 60501 60576

20 0-4200-01010 NIPPLE (PT1) 2 60501 60576

21 0-4130-01010 ADAPTER (PT1XPF1) 2 60501 60576

22 0-4210-01010 NIPPLE (PT1XPF1) 2 60501 - 60576

23 0-4400-01006 TEE (PT1XPT1XPT3/4) 2 60501 60576

24 0-4212-01010 NIPPLE (PT1XPT1) 2 60501 - 60576

25 1-21670-1210 CHECK VALVE (ICV06RC-1.7) 1 60501 60576

26 0-4212-00606 NIPPLE (PT3/4XPT3/4) 1 60501 - 60576

27 0-2100-00630 HOSE (3/4"X300) 1 60501 - 60576

28 0-4220-00606 NIPPLE (PT3/4XSLEEVE3/4") 2 60501 60576

29 0-2700-00035 CLAMP (JUBILEE 1A) 2 60501 60576

30 0-4210-01010 NIPPLE (PT1XPF1) 1 60501 - 60576

31 0-4360-01010 ELBOW (PT1XPT1) 1 60501 60576

32 1-29670-1110 JOINT (L=120) 1 60501 ~ 60576
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nG.505A

INDEX PART NO. DESCRIPTION Q'TY SERIAL NO.

1 0-2220-00655 HOSE (3/4''X550) 1 60577 60650

2 0-2231-01000 HOSE(rXIOOO) 1 60577 60650

3 0-4321-02106 ELBOW (UNF1 •5/16XPT3/4) 1 60577 - 60650

0-2040-03030 •0-RING (916) 1 60577 60650

4 0-4300-00606 ELBOW (PT3/4XPF3/4) 1 60577 60650

5 0-4326-02106 ELBOW (UNF1 •5/16XPF3/4) 1 60577 60650

0-2040-03030 •0-RING (916) 1 60577 60650

6 0-4130-00606 ADAPTER (PT3/4XPF3/4) 1 60577 60650

7 0-4405-00606 TEE (PT3/4XPT3/4XPT3/4) 1 60577 60650

8 0-4300-00610 ELBOW (PT3/4XPF1) 1 60577 60650

9 0-4210-00610 NIPPLE (PT3/4XPF1) 1 60577 60650

10 0-4450-00606 CROSS (PT3/4) 60577 60650

11 0-4212-00606 NIPPLE (PT3/4XPT3/4) 1 60577 60650

12 0-2230-00347 HOSE (3/8"X470) 1 60577 60650

13 0-2230-00384 HOSE (3/8"X840) 1 60577 - 60650

14 0-4210-00603 NIPPLE (PT3/4XPF3/8) 60577 60650

15 0-4211-00303 NIPPLE (PF3/8XPF3/8) 60577 60650

0-2010-02414 •0-RING (P14) 1 60577 60650

16 0-2230-00427 HOSE (1/2"X270) 1 60577 60650

17 0-2230-00463 HOSE (1/2"X630) 1 60577 60650

18 0-4210-00604 NIPPLE (PT3/4XPF1/2) 60577 60650

19 0-4320-00404 ELBOW (PF1/2XPF1/2) 60577 60650

0-2010-02418 •0-RING (PI8) 1 60577 60650

20 0-2230-01035 HOSE (1"X350) 1 60577 60650

21 0-2231-01000 HOSE (1"X1000) 1 60577 60650

22 0-4210-00610 NIPPLE (PT3/4XPF1) 1 60577 60650

23 0-4300-01010 ELBOW (PT1XPF1) 2 60577 60650

24 0-4370-01010 ELBOW (PT1XPT1) 4 60577 - 60650

25 0-4200-01010 NIPPLE (PT1) 2 60577 ~ 60650

26 0-4130-01010 ADAPTER (PT1XPF1) 2 60577 60650

27 0-4210-01010 NIPPLE (PT1XPF1) 2 60577 60650

28 0-4400-01006 TEE (PT1XPT1XPT3/4) 2 60577 60650

29 0-4212-01010 NIPPLE (PT1XPT1) 2 60577 60650

30 1-21670-1210 CHECK VALVE (ICV06RC-1.7) 1 60577 60650

31 0-4212-00606 NIPPLE (PT3/4XPT3/4) 1 60577 ~ 60650

32 0-2100-00630 HOSE (3/4"X300) 1 60577 60650

33 0-4220-00606 NIPPLE (PT3/4XSLEEVE3/4") 2 60577 - 60650

34 0-2700-00035 CLAMP (JUBILEE 1A) 2 60577 60650

35 0-4210-01010 NIPPLE (PT1XPF1) 1 60577 60650

36 0-4360-01010 ELBOW (PT1XPT1) 1 60577 60650
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RG.505A

INDEX PART NO. DESCRIPTION Q'TY SERIAL NO.

37 1-29670-1110 JOINT (L=120) 1 60577 60650
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FIG.505B HYDRAUUC PIPING (OIL COOLER AND RETURN UNE)
(SERIAL NO. 60651-)

Oil Cooler

t

19 23

jU KD'J'y^=E-
Hydraul ic Motor R. H

lA'f fD'J>if9l?y9
!; Hydraul ic Tank

24 25

24 13

Hydraulic Motor L H
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jU fD'j'!;9^y:^
Hydraulic Pump
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RG.505B

INDEX PART NO. DESCRIPTION Q'TY SERIAL NO.

1 0-2220-00662 HOSE (3/4"X620) 1 60651

2 0-2231-00600 HOSE (3/4"X1000) 1 60651

3 0-4321-02106 ELBOW (UNFl •5/16XPT3/4) 1 60651

0-2040-03030 •0-RING (916) 1 60651

4 0-4300-00606 ELBOW (PT3/4XPF3/4) 1 60651

5 0-4326-02106 ELBOW (UNFl •5/16XPF3/4) 1 60651

0-2040-03030 •0-RING (916) 1 60651

6 0-4130-00606 ADAPTER (PT3/4XPF3/4) 1 60651

7 0-4405-00606 TEE (PT3/4XPT3/4XPT3/4) 1 60651

8 0-4300-00606 ELBOW (PT3/4XPF3/4) 1 60651

9 0-4310-00606 ELBOW (PT3/4XPF3/4) 1 60651

10 0-4450-00606 CROSS (PT3/4) 60651

11 0-4212-00606 NIPPLE (PT3/4XPT3/4) 1 60651 -

12 0-2230-00347 HOSE (3/8"X470) 1 60651

13 0-2230-00384 HOSE (3/8"X840) 1 60651

14 0-4210-00603 NIPPLE (PT3/4XPF3/8) 60651

15 0-4211-00303 NIPPLE (PF3/8XPF3/8) 60651 -

0-2010-02414 •0-RING (P14) 1 60651

16 0-2230-00427 HOSE (1/2"X270) 1 60651

17 0-2230-00464 HOSE (1/2"X640) 1 60651

18 0-4210-00604 NIPPLE (PT3/4XPF1/2) 60651

19 0-4320-00404 ELBOW (PF1/2XPF1/2) 60651

0-2010-02418 •0-RING (P18) 1 60651

20 0-2230-01030 HOSE (1"X300) 1 60651 -

21 0-2231-01006 HOSE (1"XI006) 1 60651

22 0-4210-00610 NIPPLE (PT3/4XPF1) 1 60651

23 0-4300-01010 ELBOW (PT1XPF1) 2 60651

24 0-4370-01010 ELBOW (PT1XPT1) 4 60651

25 0-4212-01010 NIPPLE (PT1XPT1) 2 60651

26 0-4130-01010 ADAPTER (PT1XPF1) 2 60651

27 0-4210-01010 NIPPLE (PT1XPF1) 2 60651

28 0-4400-01010 TEE(PT1XPT1XPT1) 2 60651

29 0-4212-00610 NIPPLE (PT1XPT3/4) 2 60651 -

30 1-21670-1210 CHECK VALVE (ICV06RC-1.7) 1 60651

31 0-4212-00610 NIPPLE (PT1XPT3/4) 1 60651

32 0-2100-00629 HOSE (3/4"X290) 1 60651 -

33 0-4220-00606 NIPPLE (PT3/4XSLEEVE3/4") 2 60651

34 0-2700-00035 CLAMP (JUBILEE 1A) 2 60651 -

35 0-4100-01006 ADAPTER (PT1XPT3/4) 1 60651 ~

36 0-4210-01010 NIPPLE (PT1XPF1) 1 60651 -
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RG.505B

INDEX PART NO. DESCRIPTION QTY SERIAL NO.

37 0-4360-01010 ELBOW (PT1XPT1) 1 60651

38 NK0564-16150-L NIPPLE (PT1XPT1. L=150) 1 60651 -
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nG.506 HYDRAUUC PIPING (MAIN PUMP RETURN UNE)
(SERIAL NO. 60577-60650)

Hydraulic Tank

12

Hydraul ic PuTiD ^

I 3

0

PV93397

1-108



no.so6

INDEX PART NO. DESCRIPTION Q'TY SERIAL NO.

1 0-2220-01060 HOSE (r'X600) 1 60577 60650

2 0-4321-02110 ELBOW (UNF1-5/16XPT1) 1 60577 60650

0-2040-03030 •0-RING (916) 1 60577 60650

3 0-4210-00610 NIPPLE (PT3/4XPF1) 1 60577 60650

4 0-4405-00606 TEE (PT3/4XPT3/4XPT3/4) 1 60577 - 60650

5 0-4121-02110 ADAPTER (UNF1 •5/16XPT1) 1 60577 - 60650

0-2040-03030 •0-RING (916) 1 60577 60650

6 0-4210-01006 NIPPLE (PT1XPF3/4) 1 60577 60650

7 0-4130-00606 ADAPTER (PT3/4XPF3/4) 1 60577 60650

8 0-2220-00482 HOSE (1/2"X820) 1 60577 60650

9 0-4300-00604 ELBOW (PT3/4XPF1/2) 1 60577 60650

10 0-4210-00404 NIPPLE (PT1/2XPF1/2) 1 60577 60650

11 1-25670-1220 CHECK VALVE (ICV04RC-35) 1 60577 60650

12 0-4301-00404 ELBOW (PT1/2XPT1/2) 1 60577 60650
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b

nG.551

INDEX PART NO. DESCRIPTION Q'TY SERIAL NO.

1-50660-0030 HYDRAUUC OIL TANK ASS'Y 1 60501 -

1 1-50660-3110 •HYDRAUUC OIL TANK 1 60501 -

2 1-11660-1230 •SUCTION RLTER (CT08W) 1 60501

3 0-4212-01010 •NIPPLE (PT1XPT1) 1 60501

4 1-11660-1250 •MAGNET 1 60501 -

5 1-11660-1120 •COVER 1 60501

6 1-16110-1130 •O-RING (0155) 1 60501

7 0-1000-00816 •BOLT (M8X16) 8 60501

8 0-1100-00820 •SPRING WASHER (M8) 8 60501 -

9 1-11660-1140 •BREATHER 1 60501

10 1-11660-1150 •GASKET 1 60501

11 1-11660-1220 •BOLT (M6X16) 3 60501

12 1-11660-1170 •STRAINER 1 60501 -

13 1-11660-1160 •CAP 1 60501 -

1-11660-0020 •OIL LEVEL GAUGE ASS Y 1 60501

14 1-11660-1180 ••GAUGE 1 60501

15 1-11660-1190 ••BOLT 2 60501

16 1-11660-1210 ••GASKET 4 60501 ~

17 0-4000-00400 •DRAIN PLUG (PT1/2) 1 60501

18 0-1000-01025 BOLT (M10X25) 6 60501 -

19 0-1100-01025 SPRING WASHER (M10) 6 60501 -

20 0-1120-01020 PLANE WASHER (M10) 6 60501

21 0-4000-00400 PLUG (PT1/2) 1 60651 -

22 0-4010-00300 PLUG (PT3/8) 1 60651
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nG.555 HYDRAUUC OIL FILTER (SERIAL NO. 60501-60576)

Frame

A b¥ S
Detail A

1-112

PV93374



V""'

FIG.555

INDEX PART NO. DESCRIPTION Q'TY SERIAL NO.

1-31650-0010 OIL RLTER ASS Y 1 60501 - 60576

1 1-31650-1110 •HEAD ASS'Y 1 60501 - 60576

2 1-31650-1120 •ELEMENT ASS'Y 1 60501 60576

3 1-50520-3810 BRACKET 1 60501 60576

4 0-1000-00820 BOLT (M8X20) 4 60501 60576

5 0-1100-00820 SPRING WASHER (M8) 4 60501 - 60576

6 0-1120-00816 PLANE WASHER (M8) 4 60501 - 60576

7 0-1000-01020 BOLT (M10X20) 2 60501 - 60576

8 0-1100-01025 SPRING WASHER (MIO) 2 60501 60576

9 0-1120-01020 PLANE WASHER (MIO) 2 60501 60576
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FIG.555AHYDRAUUCOILRLTER(SERIALNO.60577-)
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nG.555A

INDEX PART NO. DESCRIPTION Q-TY SERIAL NO.

1-31650-0010 OIL RLTER ASS'Y 1 60577 -

1 1-31650-1110 •HEAD ASS'Y 1 60577

2 1-31650-1120 •ELEMENT ASS'Y 1 60577

3 1-50520-3810 BRACKET 1 60577

4 0-1000-00820 BOLT (M8X20) 4 60577

5 0-1100-00820 SPRING WASHER (M8) 4 60577

6 0-1120-00816 PLANE WASHER (M8) 4 60577

7 0-1000-01020 BOLT (Ml 0X20) 2 60577

8 0-1100-01025 SPRING WASHER (MIO) 2 60577

9 0-1120-01020 PLANE WASHER (MIO) 2 60577 -

•
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nG.601

INDEX PART NO. DESCRIPTION Q'TY SERIAL NO.

1 1-12710-1110 DUMP BODY 1 60501 -

2 1-12710-1120 LEFT SIDE DOOR 1 60501

3 1-12710-1130 RIGHT SIDE DOOR 1 60501

4 1-12710-1140 REAR DOOR 1 60501 -

5 1-11710-1150 REFLECTOR 2 60501 -

6 1-12710-1170 LEVER 2 60501

7 0-1220-01408 NUT (M14) 2 60501 -

8 0-1120-01432 PLANE WASHER (M14) 2 60501

9 1-12710-1360 BUSHING 2 60501

10 1-57710-1310 HINGE PIN 2 60501 -

11 0-3400-00100 GREASE NIPPLE 2 60501 ~

12 0-1000-31290 BOLT (Ml 2X90) 2 60501 -

13 0-1200-01210 NUT (M12) 2 60501 -

14 0-1100-01230 SPRING WASHER (Ml 2) 2 60501

1-12710-1400 LEFT SIDE CUSHION ASS'Y 1 60501 -

• 1-12710-1500 RIGHT SIDE CUSHION ASS'Y 1 60501

15 1-12710-1440 •SPRING CASE ASS'Y 1 60501

16 1-12710-1410 •HOOK 1 60501 -

17 1-12710-1460 •LEFT SIDE ARM ASS'Y 1 60501 -

1-12710-1560 •RIGHT SIDE ARM ASS'Y 1 60501 -

18 1-12710-1420 •PIN ASS'Y 60501

19 1-12710-1430 •SPRING 1 60501 -

20 1-12640-0010 DUMP CYUNDER ASS'Y 1 60501

21 0-3400-00170 GREASE NIPPLE 2 60501 -

22 1-12710-1320 CYUNDER PIN 2 60501

23 1-12710-1330 WASHER 2 60501 -

24 0-3220-05970 COTTER PIN (0 5.9X70) 2 60501
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nG.701 ELECTRICAL SYSTEM (INSTRUMENT PANEL AND CONTROL BOX)
(SERIAL NO. 60501-60576)
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INDEX PART NO. DESCRIPTION Q'TY SERIAL NO.

1 1-50210-3110 INSTRUMENT PANEL 1 60501 60576

2 0-1320-00616 SCREW (M6X16) 6 60501 - 60576

3 1-50210-3160 SLOPE WARNING LAMP (RED) 1 60501 60576

4 0-2820-01208 GROMMET 1 60501 60576

5 0-5230-00012 HOUR METER 1 60501 60576

6 1-50210-1750 TACHOMETER 1 60501 60576

7 0-5400-00000 STARTING SWITCH (98271-00270) 1 60501 60576

8 1-11210-1140 STARTING SWITCH CAP 1 60501 60576

9 1-50210-3120 MONITOR PANEL 1 60501 - 60576

10 0-1320-00616 SCREW(M6X16) 60501 60576

11 1-50210-3210 MONITOR ASS'Y 1 60501 ~ 60576

12 0-1320-00416 SCREW(M4X16) 60501 - 60576

13 1-50210-3250 PREHEATING PILOT LAMP 1 60501 60576

14 1-50210-3130 SWITCH PANEL 1 60501 - 60576

15 0-1320-00512 SCREW (M5X12) 60501 60576

16 1-29210-1150 COMBINATION SWITCH 1 60501 ~ 60576

17 1-12210-1140 PARKING BRAKE SWITCH 1 60501 60576

18 1-39210-1350 H-L SPEED SELECTOR SWITCH 1 60501 60576

19 1-30120-1170 CAP 1 60501 60576

20 1-16210-1600 FUSE BOX ASS Y 1 60501 - 60576

21 0-5060-00015 •BLADE FUSE (15A) 14 60501 60576

22 1-16210-1690 •FUSE HOLDER 1 60501 60576

23 0-1300-00616 SCREW (M6X16) 2 60501 - 60576
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FIG.701A ELECTRICAL SYSTEM (INSTRUMENT PANEL AND CONTROL BOX)
(SERIAL NO. 60577-60650)
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FIG.705

INDEX PART NO. DESCRIPTION Q'TY SERIAL NO.

1 1-50210-3510 PLATE 1 60501 60650

2 0-1200-00806 NUT (M8) 4 60501 60650

3 0-1100-00820 SPRING WASHER (M8) 4 60501 60650

4 0-1120-00816 PLANE WASHER (M8) 4 60501 60650

5 1-12210-1610 HST OIL TEMPERATURE UNIT 1 60501 60650

6 1-29210-1520 BRACKET 1 60501 60650

7 0-1000-00616 BOLT (M6X16) 2 60501 60650

8 0-1120-00616 PLANE WASHER (M6) 2 60501 60650

9 0-1260-00606 FLANGE NUT (M6) 2 60501 ~ 60650

10 0-1200-00806 NUT (M8) 4 60501 60650

11 0-1100-00820 SPRING WASHER (M8) 4 60501 ~ 60650

12 1-50210-3620 REGULATOR ASS'Y 1 60501 - 60650

13 1-50210-3630 GLOW TIMER 1 60501 60650

14 1-50210-3640 STARTER RELAY 1 60501 60650

15 1-50210-3650 FLASHER RELAY (HF-612) 1 60501 - 60650

16 1-50210-3660
PARKING BRAKE SAFETY RELAY

(J04-C1R1)
1 60501 - 60650

17 1-50210-3670 RELAY (TK-1D MR5A040A1K) 1 60501 60650

18 1-50210-3680 ENGINE MAIN RELAY 1 60501 - 60650

19 0-1260-00606 FLANGE NUT (M6) 10 60501 60650

20 1-39210-1360 H-L SPEED SELECTOR UNIT 1 60501 60576

21 0-1300-00416 SCREW (M4X16) 2 60501 - 60576

22 0-1100-00410 SPRING WASHER (M4) 2 60501 60576

23 1-46210-1520 PARKING BRAKE BUZZER (EB2122) 1 60501 ~ 60650

24 0-1260-00404 FLANGE NUT (M4) 2 60501 - 60650

25 1-43210-1520 OVER-RUN BUZZER (BA319-11) 1 60501 60650

26 0-1260-00606 FLANGE NUT (M6) 1 60501 ~ 60650
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FIG.705A ELECTRICAL SYSTEM (RELAYS AND FUSE BOX)
(SERIAL NO. 60651-)
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INDEX PART NO. DESCRIPTION Q'TY SERIAL NO.

1 1-50210-3510 PLATE 1 60651

2 0-1200-00806 NUT (M8) 4 60651

3 0-1100-00820 SPRING WASHER (M8) 4 60651

4 0-1120-00816 PLANE WASHER (M8) 4 60651

5 1-12210-1610 HST OIL TEMPERATURE UNIT 1 60651

6 1-29210-1520 BRACKET 1 60651 -

7 0-1000-00616 BOLT (M6X16) 2 60651

8 0-1120-00616 PLANE WASHER (M6) 2 60651 -

9 0-1200-00605 NUT (M6) 2 60651

10 0-1200-00806 NUT (M8) 4 60651

11 0-1100-00820 SPRING WASHER (M8) 4 60651

12 1-50210-3620 REGULATOR ASS'Y 1 60651

13 1-50210-3630 GLOW TIMER 1 60651 -

14 1-50210-3640 STARTER RELAY 1 60651

15 1-50210-3650 FLASHER RELAY (HF-612) 1 60651

16 1-50210-3660
PARKING BRAKE SAFETY RELAY
(J04-C1R1)

1 60651 ~

17 1-50210-3670 RELAY (TK-1D MR5A040A1K) 1 60651 ~

18 1-50210-3680 ENGINE MAIN RELAY 1 60651 -

19 0-1200-00605 NUT (M6) 10 60651

20 0-1100-00615 SPRING WASHER (M6) 10 60651

21 1-46210-1520 PARKING BRAKE BUZZER (EB2122) 1 60651

22 0-1200-00403 NUT (M4) 2 60651

23 0-1100-00410 SPRING WASHER (M4) 2 60651

24 1-43210-1520 OVER-RUN BUZZER (BA319-11) 1 60651

25 0-1200-00605 NUT (M6) 1 60651 -

26 0-1100-00615 SPRING WASHER (M6) 1 60651 -

27 NK0800-25030 GROMMET 2 60651
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RG.711 ELECTRICAL SYSTEM (1/4) (WIRING HARNESS AND LAMPS)
(SERIAL NO. 60501-60650)
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nG.7ii

INDEX PART NO. DESCRIPTION Q'TY SERIAL NO.

1 1-50210-3410 WIRING HARNESS (D208R029) 1 60501 60650

2 1-50210-3420 WIRING HARNESS (D208R030) 1 60501 60650

3 1-50210-3430 WIRING HARNESS (D208R031) 1 60501 60650

4 1-50210-3440 WIRING HARNESS (D208R032) 1 60501 60650

5 1-50210-1420 GROUND CONNECTION CABLE 1 60501 60650

6 0-1200-01008 NUT (M10) 1 60501 60650

7 0-1100-01025 SPRING WASHER (M10) 1 60501 60650

8 0-1120-01020 PLANE WASHER (M10) 1 60501 - 60650

9 1-50210-0010 HALOGEN HEAD LAMP ASS'Y 60501 60650

10 1-50210-1830 •HALOGEN BULB (12V, 60/55W) 1 60501 60650

11 1-50210-0020 TURN SIGNAL LAMP ASS'Y 60501 ~ 60650

12 0-5600-01200 HORN 1 60501 60650

13 0-1200-00806 NUT (M8) 1 60501 - 60650

14 0-1120-00816 PLANE WASHER (M8) 1 60501 60650

15 0-1260-00808 FLANGE NUT (M8) 1 60501 - 60650

16 1-50210-3150 SLOPE ALARM UNIT 1 60501 - 60650

17 1-18210-1521 CUSHON 1 60501 60650

18 0-1260-00606 FLANGE NUT (M6) 60501 ~ 60650

19 1-28210-1520 BACK-UP BUZZER (BA-47) 1 60501 - 60650

20 0-1260-00808 FLANGE NUT (M8) 1 60501 60650

21 1-12210-1460
BACK-UP BUZZER SWITCH

(Z-15HW24-B)
1 60501 60650

22 1-12210-1470 BRACKET (WELDED) 1 60501 60650

23 1-12210-1480 PLATE 1 60501 ~ 60650

24 0-1000-00430 BOLT (M4X30) 2 60501 60650

25 0-1100-00410 SPRING WASHER (M4) 2 60501 - 60650

26 0-1130-00408 PLANE WASHER (M4) 2 60501 60650

27 0-1000-00820 BOLT (M8X20) 1 60501 - 60650

28 0-1100-00820 SPRING WASHER (M8) 1 60501 60650

29 1-12210-1490 WIRING HARNESS 1 60501 - 60650

30 1-29210-1550
HST OIL PRESSURE SWITCH

(20PS757-3)
1 60501 - 60650

31 1-29210-1510 HST OIL TEMPERATURE SENSOR 1 60501 60650

32 1-50210-3570 FUEL LEVEL SENSOR 1 60501 - 60650

33 1-50210-3580 ENGINE OIL PRESSURE SWITCH 1 60501 - 60650

34 1-50210-3590
ENGINE WATER TEMP. SENSOR
(51400-KA1200)

1 60501 - 60650

35 0-2720-01206 CUP (SMALL) AR 60501 60650

35 0-2720-02506 CUP (LARGE) AR 60501 60650

36 0-1200-00605 NUT (M6) AR 60501 ~ 60650

37 0-1100-00615 SPRING WASHER (M6) AR 60501 60650
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INDEX PART NO. DESCRIPTION Q'TY SERIAL NO.

38 0-2800-00202 STRAP BAND AR 60501 60650

0-2800-00383 STRAP BAND AR 60501 60650
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FIG.711A ELECTRICAL SYSTEM (1/4) (WIRING HARNESS AND LAMPS)
(SERIAL NO. 60651-)
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RGJIIA

INDEX PART NO. DESCRIPTION Q'TY SERIAL NO.

1 1-50210-3410 WIRING HARNESS (D208R029) 1 60651

2 1-50210-3420 WIRING HARNESS (D20BR030) 1 60651 -

3 1-50210-3430 WIRING HARNESS (D208R031) 1 60651

4 1-50210-3440 WIRING HARNESS (D208R032) 1 60651

5 NK905-00140 GROUND CONNECTION CABLE 1 60651 -

6 0-1150-01010 D»>^WASHER (MIO) 1 60651

7 0-1200-01008 NUT (MIO) 1 60651

8 0-1100-01025 SPRING WASHER (MIO) 1 60651 -

9 0-1120-01020 PUNE WASHER (MIO) 1 60651

10 1-50210-0010 HALOGEN HEAD LAMP ASS'Y 60651

11 1-50210-1830 •HALOGEN BULB (12V, 60/55W) 1 60651

12 1-50210-0020 TURN SIGNAL LAMP ASS'Y 60651

13 0-5600-01200 HORN 1 60651 -

14 NKS012-01628 WIRING HARNESS 1 60651

15 0-1200-00806 NUT (M8) 1 60651 -

16 0-1150-00808 LOCK WASHER (M8) 1 60651

17 0-1200-00806 NUT (M8) 1 60651 -

18 0-1100-00820 SPRING WASHER (M8) 1 60651

19 0-1120-00816 PLANE WASHER (M8) 1 60651

20 1-50210-3150 SLOPE ALARM UNIT 1 60651

21 1-18210-1521 CUSHON 1 60651

22 NK0294-06000-a U-NUT (M6) 60651

23 0-1120-00616 PLANE WASHER (M6) 60651

24 1-28210-1520 BACK-UP BUZZER 1 60651

25 0-1150-00808 LOCK WASHER (M8) 1 60651 -

26 0-1200-00806 NUT (M8) 1 60651

27 0-1100-00820 SPRING WASHER (M8) 1 60651

28 0-1120-00816 PLANE WASHER (M8) 1 60651

29 NKSOl 2-01611 BACK-UP BUZZER SWITCH 1 60651 ^

30 NKS012-01657 BRACKET 1 60651 ~

31 1-12210-1480 PLATE 1 60651 -

32 0-1000-00420 BOLT (M4X20) 2 60651 -

33 0-1100-00410 SPRING WASHER (M4) 2 60651 -

34 0-1130-00408 PLANE WASHER (M4) 2 60651

35 0-1000-00620 BOLT (M6X20) 2 60651 -

36 0-1100-00615 SPRING WASHER (M6) 2 60651

37 0-1120-00616 PLANE WASHER (M6) 2 60651

38 1-12210-1490 WIRING HARNESS 1 60651 ~

39 1-29210-1550
HST OIL PRESSURE SWITCH

(20PS757-3)
1 60651

40 1-29210-1510 HST OIL TEMPERATURE SENSOR 1 60651 -
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FIG.711A

INDEX PART NO. DESCRIPTION Q'TY SERIAL NO.

41 1-50210-3570 FUEL LEVEL SENSOR 1 60651

42 1-50210-3590
ENGINE WATER TEMP. SENSOR

(51400-KA1200)
1 60651 -

43 1-50210-3580 ENGINE OIL PRESSURE SWITCH 1 60651

44 0-2720-00606 CUP (q) 6) 4 60651 -

0-2720-01206 CUP (<p 12) 5 60651

0-2720-01506 CUP (q) 15) 1 60651

0-2720-01806 CUP (<p 18) 2 60651

0-2720-02206 CUP (q) 22) 5 60651 ~

0-2720-03006 CUP (q) 30) 1 60651 -

45 0-1000-00616 BOLT (M6X16) 18 60651

46 0-1100-00615 SPRING WASHER (M6) 18 60651
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RG.712 ELECTRICAL SYSTEM (2/4) (CHASSIS WIRING DIAGRAM)
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RG.712

INDEX PART NO. DESCRIPTION Q'TY SERIAL NO.

1 1-50210-3410 WIRING HARNESS (D208R029) 1 60501

2 1-50210-3420 WIRING HARNESS (D208R030) 1 60501 -

3 1-50210-3430 WIRING HARNESS (D208R031) 1 60501

4 1-50210-3440 WIRING HARNESS (D208R032) 1 60501

5 1-50210-1420 GROUND CONNECTION CABLE 1 60501 60650

NK905-00140 GROUND CONNECTION CABLE 1 60651 -

6 1-50210-0010 HALOGEN HEAD LAMP ASSY 60501

7 1-50210-0020 TURN SIGNAL LAMP ASS'Y 60501

8 0-5600-01200 HORN 1 60501

9 1-50210-3520 BACK-UP BUZZER 1 60501

10 1-50210-3530 BACK-UP BUZZER SWITCH 1 60501 ~

11 1-12210-1490 WIRING HARNESS 1 60501

12 1-50620-0030 SOLENOID VALVE ASS'Y 1 60501

13 1-50210-3590
ENGINE WATER TEMP. SENSOR
(51400-KA1200)

1 60501

14 1-50210-3580 ENGINE OIL PRESSURE SWITCH 1 60501

15 1-29210-1550
HST OIL PRESSURE SWITCH

(20PS757-3)
1 60501

16 1-29210-1510 HST OIL TEMPERATURE SENSOR 1 60501 -

17 1-50210-3570 FUEL LEVEL SENSOR 1 60501 ~
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RG.715 ELECTRICAL SYSTEM (3/4) (BATTERY AND BATTERY RELAY)
(SERIAL NO. 60501-60650)
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FIG.715

INDEX PART NO. DESCRIPTION Q'TY SERIAL NO.

1 0-5000-01002 BATTERY (105D31R) 1 60501 - 60650

2 0-5010-00000 •TERMINAL (+) 2 60501 60650

3 0-5011-00000 •TERMINAL (-) 2 60501 - 60650

4 1-50210-3310 BOARD 2 60501 60650

5 1-50210-3320 BATTERY HOLDER 1 60501 60650

6 1-30210-2730 ROD 2 60501 60650

7 0-1200-00806 NUT (M8) 4 60501 - 60650

8 0-1120-00816 PLANE WASHER (M8) 2 60501 ~ 60650

9 1-50210-3460
GROUND CONNECTION CABLE

(D408R034)
1 60501 - 60650

10 0-1200-01008 NUT (M10) 1 60501 - 60650

11 0-1110-01020 PLANE WASHER (M10) 1 60501 60650

12 1-50210-3450 BATTERY CABLE (D408R033) 1 60501 60650

13 1-50210-3350 BATTERY RELAY 1 60501 60650

14 0-1000-00830 BOLT (M8X30) 2 60501 ^ 60650

15 0-1100-00820 SPRING WASHER (M8) 2 60501 60650

16 0-1120-00816 PLANE WASHER (M8) 2 60501 - 60650

17 0-1000-00830 BOLT (M8X30) 2 60501 - 60650

18 0-1100-00820 SPRING WASHER (M8) 2 60501 60650

19 0-1120-00816 PLANE WASHER (M8) 2 60501 60650

20 1-50210-3410 WIRING HARNESS (D208R029) 1 60501 - 60650

21 1-50210-3910 •SLOW BLOW FUSE (75A) 1 60501 ^ 60650

22 1-50210-3920 •SLOW BLOW FUSE (65A) 1 60501 60650
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nG.715A ELECTRICAL SYSTEM (3/4) (BATTERY AND BATTERY RELAY)
(SERIAL NO. 60651-)

PV93606
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FIG.715A

INDEX PART NO. DESCRIPTION Q'TY SERIAL NO.

1 0-5000-01002 BATTERY (105D31R) 1 60651 -

2 0-5010-00000 •TERMINAL (+) 2 60651

3 0-5011-00000 •TERMINAL (-) 2 60651 -

4 1-50210-3310 BOARD 2 60651

5 1-50210-3320 BATTERY HOLDER 1 60651

6 1-30210-2730 ROD 2 60651 -

7 0-1200-00806 NUT (M8) 4 60651

8 0-1120-00816 PLANE WASHER (M8) 2 60651 -

9 NKS012-01626 GROUND CONNECTION CABLE 1 60651 -

10 0-1200-01008 NUT (M10) 1 60651 -

11 0-1110-01020 PLANE WASHER (M10) 1 60651 ~

12 NKS012-01625 BATTERY CABLE 1 60651

13 1-50210-3350 BATTERY RELAY 1 60651

14 NKS012-01627 WIRING HARNESS 1 60651 -

15 0-1000-00830 BOLT (M8X30) 2 60651 -

16 0-1100-00820 SPRING WASHER (M8) 2 60651

17 0-1120-00816 PLANE WASHER (M8) 2 60651 ~

18 0-1000-00830 BOLT (M8X30) 2 60651

19 0-1100-00820 SPRING WASHER (M8) 2 60651

20 0-1120-00816 PLANE WASHER (M8) 2 60651

21 NKS012-01647 BRACKET 1 60651

22 0-1000-00820 BOLT (M8X20) 2 60651

23 0-1100-00820 SPRING WASHER (M8) 2 60651

24 0-1120-00816 PLANE WASHER (M8) 2 60651

25 1-50210-3410 WIRING HARNESS (D208R029} 1 60651 ~

26 1-50210-3910 •SLOW BLOW FUSE (75A) 1 60651 -

27 1-50210-3920 •SLOW BLOW FUSE (65A) 1 60651
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FIG.716 ELECTRICAL SYSTEM (4/4) (BATTERY WIRING DIAGRAM)
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nG.716

INDEX PART NO. DESCRIPTION Q'TY SERIAL NO.

1 1-50210-3460
GROUND CONNECTION CABLE
(D408R034)

1 60501 60650

NKS012-01626 GROUND CONNECTION CABLE 1 60651 -

2 1-50210-3450 BATTERY CABLE (D408R033) 1 60501 ^ 60650

NKS012-01625 BATTERY CABLE 1 60651

3 1-50210-3410 WIRING HARNESS (D208R029) 1 60501

4 1-50210-3910 SLOW BLOW FUSE (75A) 1 60501

5 1-50210-3920 SLOW BLOW FUSE (65A) 1 60501

6 0-5000-01002 BATTERY (105D31R) 1 60501
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FIG.801 MARKS AND PLATES (JAPANESE)
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INDEX PART NO. DESCRIPTION Q'TY SERIAL NO.

1 1-12020-1090 CAUTION PLATE (DIESEL FUEL) 1 60501

2 1-12020-1190 CAUTION PUTE (FUEL) 1 60501

3 1-12020-1030 CAUTION PLATE (HYDRAUUC OIL) 1 60501

4 1-12020-1130 CAUTION PLATE (FAN AND PULLEY) 1 60501

5 1-12020-1120 CAUTION PLATE (RADIATOR) 1 60501

6 0-7120-00602 MARK PLATE (MST-600VD) 2 60501

7 1-12020-1140
CAUTION PLATE

(TRACK ADJUSTING VALVE)
2 60501

8 0-7110-00000 MARK PLATE (MOROOKA) 1 60501

9 1-12020-1020 CAUTION PLATE (MUFFLER) 1 60501

10 1-12020-1150
CAUTION PLATE

(RUBBER CRAWLER)
1 60501 ~

11 0-7220-00000
OPERATING PLATE

(ENGINE THROTTLE)
1 60501

12 1-12020-1160
NAME PLATE (H-L TRAVEL SPEED
SELECT SWITCH)

1 60501

12A 1-50020-3210
OPERATING PLATE (H-L TRAVEL
SPEED SELECT SWITCH)

1 60577 ~

13 1-12020-1040 CAUTION PLATE (SEAT BELT) 1 60501 -

14 1-12020-1050 CAUTION PLATE (WARM-UP) 1 60501 -

15 0-7210-03000 OPERATING PLATE (NEUTRAL) 60501 -

16 0-7210-01000 OPERATING PLATE (FORWARD) 1 60501 ~

17 0-7210-02000 OPERATING PLATE (REVERSE) 1 60501

18 0-7200-00000 OPERATING PLATE (DUMP LEVER) 1 60501

19 1-12020-1160
OPERATING PLATE

(DUMP LEVER LOCK)
1 60501 -

20 0-7000-00604 NAME PLATE (SERIAL NO.) 1 60501

21 0-7010-00604 NAME PLATE (SPECIRCATIONS) 1 60501 -

22 1-57010-3180 CAUTION PLATE (ENGINE START) 1 60501 -

23 1-12020-1081
CAUTION PLATE

(SLOPE TRAVEUNG)
1 60501

24 1-12020-1060
CAUTION PLATE (OPERATING AND
MAINTENANCE)

1 60501

25 1-12020-1180
CAUTION PLATE (PERIODICAL
REPLACEMENT PARTS)

1 60501

26 1-12020-1070
CAUTION PLATE (STARTING AND
TRAVEUNG)

1 60501 -

27 0-7130-03300 MARK PLATE (3300KG) 1 60501 -

28 1-12020-1170 CAUTION PLATE (INCUNATION) 1 60501

29 1-12020-1010 TAG (DO NOT OPERATE) 1 60501 -
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HG.S11

INDEX PART NO. DESCRIPTION Q'TY SERIAL NO.

1 1-41010-1280 CAUTION PUTE (DIESEL FUEL) 1 60501 -

2 1-12020-1310 CAUTION PLATE (FUEL) 1 60501 -

3 1-41010-1250 CAUTION PLATE (HYDRAUUC OIL) 1 60501 -

4 1-41010-1260 CAUTION PLATE (FAN AND PULLEY) 1 60501 -

5 1-41010-1300 CAUTION PLATE (RADIATOR) 1 60501 ~

6 0-7120-00602 MARK PLATE (MST-600VD) 2 60501 -

7 1-41010-1270
CAUTION PLATE

(TRACK ADJUSTING VALVE)
2 60501 -

8 0-7110-00000 MARK PLATE (MOROOKA) 1 60501

9 1-41010-1220 CAUTION PLATE (MUFFLER) 1 60501

10 1-41010-1240
CAUTION PLATE

(RUBBER CRAWLER)
1 60501

11 0-7220-10000
OPERATING PLATE

(ENGINE THROTTLE)
1 60501

12 1-12020-1160
NAME PLATE (H-L TRAVEL SPEED
SELECT SWITCH)

1 60501

12A 1-50010-3210
OPERATING PLATE (H-L TRAVEL
SPEED SELECT SWITCH)

1 60577 -

13 1-41010-1310 CAUTION PLATE (SEAT BELT) 1 60501 -

14 1-41010-1230 CAUTION PLATE (WARM-UP) 1 60501 -

15 0-7210-13000 OPERATING PLATE (NEUTRAL) 60501 -

16 0-7210-11000 OPERATING PLATE (FORWARD) 1 60501

17 0-7210-12000 OPERATING PLATE (REVERSE) 1 60501 -

18 0-7200-10000 OPERATING PLATE (DUMP LEVER) 1 60501

19 1-41010-1350
OPERATING PLATE (DUMP LEVER
LOCK)

1 60501 ~

20 0-7000-10603 NAME PLATE (SERIAL NO.) 1 60501

21 1-41010-1290
CAUTION PLATE

(SLOPE TRAVEUNG)
1 60501 ~

22 1-41010-1330
CAUTION PLATE (OPERATING AND
MAINTENANCE)

1 60501 -

23 1-12020-1210
CAUTION PLATE (PERIODICAL
REPLACEMENT PARTS)

1 60501 -

24 1-41010-1320
CAUTION PLATE (STARTING AND
TRAVEUNG)

1 60501 -

25 0-7130-13300 MARK PLATE (3300KG) 1 60501

26 1-41010-1360 CAUTION PLATE (INCUNATION) 1 60501 -

27 1-41010-1210 TAG (DO NOT OPERATE) 1 60501 -
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PARTS No. RG. No. INDEX PARTS No. RG. No. INDEX

0-1000-00420 711A 32 0-1000-00820 715A 22
0-1000-00430 711 24 0-1000-00825 101A 42
0-1000-00510 121A 05 0-1000-00825 101A 42A
0-1000-00610 421 07 0-1000-00825 115 25
0-1000-00610 421A 07 0-1000-00825 115A 26

0-1000-00612 121 12 0-1000-00825 115A 35
0-1000-00612 121A 12 0-1000-00825 115A 38
0-1000-00616 101 15 0-1000-00825 201 10

0-1000-00616 101 49 0-1000-00825 401A 25
0-1000-00616 101A 17 0-1000-00825 421 17

0-1000-00616 101A 52 0-1000-00825 421A 17

0-1000-00616 202 19 0-1000-00830 201A 10

0-1000-00616 202A 15 0-1000-00830 715 14
0-1000-00616 421 28 0-1000-00830 715 17
0-1000-00616 421A 27 0-1000-00830 715A 15

0-1000-00616 705 07 0-1000-00830 715A 18
0-1000-00616 705A 07 0-1000-00835 101 35

0-1000-00616 711A 45 0-1000-00835 402B 08
0-1000-00620 115 37 0-1000-00835 411 11

0-1000-00620 711A 35 0-1000-00835 501 17

0-1000-00630 421 10 0-1000-00835 501A 17

0-1000-00630 421 14 0-1000-00840 101A 42A
0-1000-00630 421A 10 0-1000-00865 121 36

0-1000-00630 421A 14 0-1000-00865 121A 34
0-1000-00815 115 35 0-1000-01020 101 19
0-1000-00816 121 33 0-1000-01020 101A 21

0-1000-00816 121A 31 0-1000-01020 121 14
0-1000-00816 202 04 0-1000-01020 202 11

0-1000-00816 551 07 0-1000-01020 202A 07

0-1000-00820 101 28 0-1000-01020 203 02

0-1000-00820 101A 31 0-1000-01020 203 06
0-1000-00820 111 03 0-1000-01020 203 10

0-1000-00820 111A 03 0-1000-01020 203A 06
0-1000-00820 115 41 0-1000-01020 203A 10

0-1000-00820 115A 42 0-1000-01020 203A 14
0-1000-00820 201 06 0-1000-01020 205 22

0-1000-00820 201 21 0-1000-01020 555 07
0-1000-00820 201A 06 0-1000-01020 555A 07

0-1000-00820 201A 22 0-1000-01025 101A 46
0-1000-00820 205 03 0-1000-01025 121A 14

0-1000-00820 205 10 0-1000-01025 201A 16
0-1000-00820 205 17 0-1000-01025 201A 26

0-1000-00820 311 13 0-1000-01025 202 07

0-1000-00820 401 27 0-1000-01025 202A 03
0-1000-00820 504 02 0-1000-01025 204 02
0-1000-00820 504A 02 0-1000-01025 211 03
0-1000-00820 504B 02 0-1000-01025 411 02
0-1000-00820 555 04 0-1000-01025 551 18
0-1000-00820 555A 04 0-1000-01030 101 39
0-1000-00820 711 27 0-1000-01030 101 42
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PARTS No. RG. No. INDEX PARTS No. RG. No. INDEX

0-1000-01030 115 03 0-1000-31645 301 03

0-1000-01030 115A 03 0-1020-30825 501 15

0-1000-01030 201 15 0-1020-30825 501A 15

0-1000-01030 211 03 0-1020-30825 5018 15

0-1000-01030 501B 17 0-1020-31025 501 09

0-1000-01035 401 12 0-1020-31025 501A 09

0-1000-01035 401A 12 0-1020-31025 5018 09

0-1000-01035 402 11 0-1100-00410 121 06

0-1000-01035 402A 11 0-1100-00410 705 22

0-1000-01035 402B 12 0-1100-00410 705A 23

0-1000-01040 402 32 0-1100-00410 711 25

0-1000-01040 402A 32 0-1100-00410 711A 33

0-1000-01045 4028 31 0-1100-00513 121A 06

0-1000-01050 402 33 0-1100-00615 101 16

0-1000-01050 402A 33 0-1100-00615 101 50

0-1000-01050 402B 32 0-1100-00615 101A 18

0-1000-01220 202 15 0-1100-00615 101A 53

0-1000-01220 202A 11 0-1100-00615 115 39

0-1000-01235 201A 30 0-1100-00615 121 13

0-1000-01235 211 07 0-1100-00615 121 41

0-1000-01235 211 11 0-1100-00615 121A 13

0-1000-01245 402B 17 0-1100-00615 121A 39

0-1000-01255 402 16 0-1100-00615 202 20

0-1000-01255 402A 16 0-1100-00615 202A 16

0-1000-01260 401A 23 0-1100-00615 411 08

0-1000-01290 401 30 0-1100-00615 421 08

0-1000-01290 401A 28 0-1100-00615 421 29

0-1000-31030 105 13 0-1100-00615 421A 08

0-1000-31030 105A 13 0-1100-00615 421A 28

0-1000-31030 1058 10 0-1100-00615 705A 20

0-1000-31045 105 17 0-1100-00615 705A 26

0-1000-31045 105A 17 0-1100-00615 711 37

0-1000-31045 1058 14 0-1100-00615 711A 36

0-1000-31050 105 05 0-1100-00615 711A 46

0-1000-31050 115 16 0-1100-00820 101 29

0-1000-31050 115A 17 0-1100-00820 101 37

0-1000-31060 401 25 0-1100-00820 lOlA 32

0-1000-31220 301 17 0-1100-00820 lOlA 44

0-1000-31225 311 15 0-1100-00820 111 04

0-1000-31230 101 06 0-1100-00820 111A 04

0-1000-31230 101A 06 0-1100-00820 115 24

0-1000-31235 101 09 0-1100-00820 115 27

0-1000-31235 101A 09 0-1100-00820 115 36

0-1000-31240 105 19 0-1100-00820 115 42

0-1000-31290 601 12 0-1100-00820 115A 25

0-1000-31430 101 03 0-1100-00820 115A 28

0-1000-31430 101A 03 0-1100-00820 115A 37

0-1000-31435 105A 19 0-1100-00820 115A 40

0-1000-31435 1058 16 0-1100-00820 115A 43

0-1000-31435 301 06 0-1100-00820 121 34
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PARTS No. RG. No. INDEX PARTS No. RG. No. INDEX

0-1100-00820 121 39 0-1100-01025 105B 15

0-1100-00820 121A 32 0-1100-01025 115 05

0-1100-00820 121A 37 0-1100-01025 115A 05

0-1100-00820 201 07 0-1100-01025 121 15
0-1100-00820 201 22 0-1100-01025 121A 15

0-1100-00820 201A 07 0-1100-01025 201 16

0-1100-00820 201A 13 0-1100-01025 201A 17

0-1100-00820 201A 23 0-1100-01025 201A 27

0-1100-00820 202 05 0-1100-01025 202 08
0-1100-00820 203A 05 0-1100-01025 202 12

0-1100-00820 205 04 0-1100-01025 202A 04
0-1100-00820 205 09 0-1100-01025 202A 08
0-1100-00820 205 13 0-1100-01025 203 03

0-1100-00820 205 18 0-1100-01025 203 07

0-1100-00820 311 14 0-1100-01025 203 11

0-1100-00820 401 29 0-1100-01025 203A 07

0-1100-00820 401A 26 0-1100-01025 203A 11

0-1100-00820 411 12 0-1100-01025 203A 15
0-1100-00820 421 20 0-1100-01025 204 03

0-1100-00820 421A 19 0-1100-01025 205 23

0-1100-00820 501 20 0-1100-01025 211 04
0-1100-00820 501A 20 0-1100-01025 401 14
0-1100-00820 504 03 0-1100-01025 401A 14
0-1100-00820 504A 03 0-1100-01025 402 12
0-1100-00820 504B 03 0-1100-01025 402 24
0-1100-00820 551 08 0-1100-01025 402 29
0-1100-00820 555 05 0-1100-01025 402 34

0-1100-00820 555A 05 0-1100-01025 402A 12
0-1100-00820 705 03 0-1100-01025 402A 24
0-1100-00820 705 11 0-1100-01025 402A 29

0-1100-00820 705A 03 0-1100-01025 402A 34
0-1100-00820 705A 11 0-1100-01025 4028 13
0-1100-00820 711 28 0-1100-01025 4028 28
0-1100-00820 711A 18 0-1100-01025 4028 33
0-1100-00820 711A 27 0-1100-01025 411 03
0-1100-00820 715 15 0-1100-01025 5018 18
0-1100-00820 715 18 0-1100-01025 551 19
0-1100-00820 715A 16 0-1100-01025 555 08
0-1100-00820 715A 19 0-1100-01025 555A 08
0-1100-00820 715A 23 0-1100-01025 711 07

0-1100-01025 101 20 0-1100-01025 711A 08
0-1100-01025 101 40 0-1100-01225 101A 07

0-1100-01025 101 44 0-1100-01230 101 07
0-1100-01025 101A 22 0-1100-01230 101 11

0-1100-01025 101A 47 0-1100-01230 101A 10
0-1100-01025 105 14 0-1100-01230 101A 13

0-1100-01025 105 18 0-1100-01230 201A 31

0-1100-01025 105A 14 0-1100-01230 202 16
0-1100-01025 105A 18 0-1100-01230 202A 12
0-1100-01025 105B 11 0-1100-01230 211 08
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PARTS No. RG. No. INDEX PARTS No. RG. No. INDEX

0-1100-01230 211 12 0-1120-00816 101 38

0-1100-01230 301 18 0-1120-00816 101A 33

0-1100-01230 311 16 0-1120-00816 101A 45

0-1100-01230 401 18 0-1120-00816 111 05

0-1100-01230 401 21 0-1120-00816 111A 05

0-1100-01230 401A 21 0-1120-00816 115 32

0-1100-01230 402 19 0-1120-00816 115 43

0-1100-01230 402A 19 0-1120-00816 115A 44

0-1100-01230 402B 18 0-1120-00816 121 35

0-1100-01230 601 14 0-1120-00816 121 37

0-1100-01435 101 04 0-1120-00816 121A 33

0-1100-01435 101A 04 0-1120-00816 121A 35

0-1100-01640 301 04 0-1120-00816 201 08

0-1100-02051 401 09 0-1120-00816 201 12

0-1100-02051 401A 09 0-1120-00816 201 23

0-1100-03075 301 20 0-1120-00816 201A 08

0-1100-03075 321 13 0-1120-00816 201A 11

0-1100-31025 105 07 0-1120-00816 201A 24

0-1100-31025 115 18 0-1120-00816 202 06

0-1100-31025 115A 19 0-1120-00816 203A 04

0-1100-31230 105 20 0-1120-00816 205 11

0-1100-31435 105A 20 0-1120-00816 401A 27

0-1100-31435 105B 17 0-1120-00816 421 18

0-1100-31435 301 07 0-1120-00816 421A 18

0-1110-00820 111A 18 0-1120-00816 501 18

0-1110-01020 715 11 0-1120-00816 501A 18

0-1110-01020 715A 11 0-1120-00816 504 04

0-1110-02040 402B 06 0-1120-00816 504A 04

0-1120-00510 421 25 0-1120-00816 5048 04

0-1120-00510 421A 24 0-1120-00816 555 06

0-1120-00616 101 17 0-1120-00816 555A 06

0-1120-00616 101 51 0-1120-00816 705 04

0-1120-00616 101A 19 0-1120-00816 705A 04

0-1120-00616 101A 54 0-1120-00816 711 14

0-1120-00616 115 40 0-1120-00816 711A 19

0-1120-00616 121 42 0-1120-00816 711A 28

0-1120-00616 121A 40 0-1120-00816 715 08

0-1120-00616 202 21 0-1120-00816 715 16

0-1120-00616 202A 17 0-1120-00816 715 19

0-1120-00616 421 09 0-1120-00816 715A 08

0-1120-00616 421 16 0-1120-00816 715A 17

0-1120-00616 421 30 0-1120-00816 715A 20

0-1120-00616 421A 09 0-1120-00816 715A 24

0-1120-00616 421A 16 0-1120-01020 101 21

0-1120-00616 421A 29 0-1120-01020 101 41

0-1120-00616 705 08 0-1120-01020 101 45

0-1120-00616 705A 08 0-1120-01020 101A 23

0-1120-00616 711A 23 0-1120-01020 101A 48

0-1120-00616 711A 37 0-1120-01020 121 16

0-1120-00816 101 30 0-1120-01020 121A 16

9-5



PARTS No. RG. No. INDEX PARTS No. RG. No. INDEX

0-1120-01020 201 17 0-1160-01032 202A 05

0-1120-01020 201A 18 0-1160-01032 202A 09

0-1120-01020 201A 28 0-1200-00403 705A 22
0-1120-01020 202 09 0-1200-00605 115 38
0-1120-01020 202 13 0-1200-00605 121 40
0-1120-01020 203 04 0-1200-00605 121A 38

0-1120-01020 203 08 0-1200-00605 411 07

0-1120-01020 203 12 0-1200-00605 421 11

0-1120-01020 203A 08 0-1200-00605 421 15

0-1120-01020 203A 12 0-1200-00605 421A 11

0-1120-01020 203A 16 0-1200-00605 421A 15

0-1120-01020 204 04 0-1200-00605 705A 09

0-1120-01020 205 24 0-1200-00605 705A 19

0-1120-01020 211 05 0-1200-00605 705A 25

0-1120-01020 402 13 0-1200-00605 711 36

0-1120-01020 402A 13 0-1200-00806 101 36

0-1120-01020 402B 14 0-1200-00806 101A 43
0-1120-01020 411 04 0-1200-00806 111A 17

0-1120-01020 551 20 0-1200-00806 115 23

0-1120-01020 555 09 0-1200-00806 115 26

0-1120-01020 555A 09 0-1200-00806 115 30
0-1120-01020 711 08 0-1200-00806 115A 24

0-1120-01020 711A 09 0-1200-00806 115A 27

0-1120-01223 101 12 0-1200-00806 115A 31

0-1120-01223 101A 11 0-1200-00806 115A 36

0-1120-01223 101A 14 0-1200-00806 115A 39
0-1120-01223 105 21 0-1200-00806 121 38

0-1120-01223 211 09 0-1200-00806 121A 36

0-1120-01223 211 13 0-1200-00806 201 11

0-1120-01223 401 23 0-1200-00806 201A 12

0-1120-01223 402 17 0-1200-00806 203A 03

0-1120-01223 402A 17 0-1200-00806 205 08
0-1120-01223 402B 19 0-1200-00806 205 12
0-1120-01225 201A 32 0-1200-00806 401 28

0-1120-01225 202 17 0-1200-00806 4028 09

0-1120-01225 202A 13 0-1200-00806 421 19

0-1120-01425 105A 21 0-1200-00806 501 19
0-1120-01425 105B 18 0-1200-00806 501A 19

0-1120-01432 601 08 0-1200-00806 705 02
0-1120-01630 202 26 0-1200-00806 705 10

0-1120-01630 202A 22 0-1200-00806 705A 02
0-1120-31020 115 19 0-1200-00806 705A 10
0-1120-31020 115A 20 0-1200-00806 711 13
0-1130-00408 711 26 0-1200-00806 711A 15

0-1130-00408 711A 34 0-1200-00806 711A 17

0-1150-00808 711A 16 0-1200-00806 711A 26

0-1150-00808 711A 25 0-1200-00806 715 07
0-1150-01010 711A 06 0-1200-00806 715A 07
0-1160-00823 205 05 0-1200-01008 101 43

0-1160-00823 205 19 0-1200-01008 115 04
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PARTS No. FIG. No. INDEX PARTS No. RG. No. INDEX

0-1200-01008 115A 04 0-1260-00606 705 19

0-1200-01008 401 13 0-1260-00606 705 26

0-1200-01008 401 26 0-1260-00606 711 18

0-1200-01008 401A 13 0-1260-00808 711 15

0-1200-01008 402 23 0-1260-00808 711 20

0-1200-01008 402 28 0-1300-00410 121 05

0-1200-01008 402A 23 0-1300-00416 705 21

0-1200-01008 402A 28 0-1300-00616 202 31

0-1200-01008 402B 23 0-1300-00616 202A 27

0-1200-01008 402B 27 0-1300-00616 701 23

0-1200-01008 711 06 0-1300-00616 701A 23

0-1200-01008 711A 07 0-1300-00616 7018 23

0-1200-01008 715 10 0-1311-01010 202 28

0-1200-01008 715A 10 0-1311-01010 202A 24

0-1200-01210 101 10 0-1320-00416 701 12

0-1200-01210 101A 12 0-1320-00416 701A 12

0-1200-01210 401 20 0-1320-00416 7018 12

0-1200-01210 401 31 0-1320-00512 701 15

0-1200-01210 401A 19 0-1320-00512 701A 15

0-1200-01210 401A 20 0-1320-00512 701B 15

0-1200-01210 401A 24 0-1320-00616 701 02

0-1200-01210 401A 29 0-1320-00616 701 10

0-1200-01210 402 18 0-1320-00616 701A 02

0-1200-01210 402A 18 0-1320-00616 701A 10

0-1200-01210 601 13 0-1320-00616 7018 02

0-1200-02016 401A 08 0-1320-00616 701B 10

0-1200-31008 105 06 0-1350-00830 321 09

0-1200-31008 115 17 0-1500-00838 105A 05

0-1200-31008 115A 18 0-1500-00838 1058 05

0-1200-33024 301 19 0-1700-00832 105A 06

0-1200-33024 321 12 0-1700-00832 1058 06

0-1201-01008 402 27 0-1710-00823 105A 07

0-1201-01008 402A 27 0-1710-00823 1058 07

0-1201-01008 402B 26 0-2000-03130 301 10

0-1201-01210 401 17 0-2000-03130 311 06

0-1201-01210 401A 17 0-2000-03130 501 14

0-1220-00805 421 23 0-2000-03130 501A 14

0-1220-00805 421A 22 0-2000-03130 5018 14

0-1220-01006 401 03 0-2000-03135 501 08

0-1220-01006 401A 03 0-2000-03135 501A 08

0-1220-01006 402 35 0-2000-03140 5018 08

0-1220-01006 402A 35 0-2000-03145 321 10

0-1220-01006 421 04 0-2000-03170 311 12

0-1220-01006 421A 04 0-2010-02411 504 14

0-1220-01408 601 07 0-2010-02411 504 15

0-1242-00808 115 31 0-2010-02411 504 17

0-1242-01200 401 22 0-2010-02411 504A 14

0-1242-02000 401 08 0-2010-02411 504A 15

0-1260-00404 705 24 0-2010-02411 504A 17

0-1260-00606 705 09 0-2010-02411 5048 14
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PARTS No. RG. No. INDEX PARTS No. RG. No. INDEX

0-2010-02411 504B 15 0-2220-00655 505A 01
0-2010-02411 504B 17 0-2220-00660 5028 11
0-2010-02414 505 10 0-2220-00662 5058 01
0-2010-02414 505A 15 0-2220-01060 506 01
0-2010-02414 505B 15 0-2221-00435 502 07
0-2010-02418 121 10 0-2222-00415 502 01
0-2010-02418 121A 10 0-2230-00295 504A 06
0-2010-02418 503 08 0-2230-00295 5048 06
0-2010-02418 503A 06 0-2230-00347 505 07
0-2010-02418 505 14 0-2230-00347 505A 12

0-2010-02418 505A 19 0-2230-00347 5058 12
0-2010-02418 5058 19 0-2230-00383 505 08
0-2040-02217 501 22 0-2230-00384 505A 13
0-2040-02217 501 23 0-2230-00384 5058 13
0-2040-02217 501A 23 0-2230-00427 505 11
0-2040-02217 501A 24 0-2230-00427 505A 16
0-2040-02217 5018 21 0-2230-00427 5058 16
0-2040-02217 501B 22 0-2230-00463 505 12
0-2040-02217 502 09 0-2230-00463 505A 17
0-2040-02217 502A 10 0-2230-00464 5058 17

0-2040-02217 5028 10 0-2230-01029 505 15
0-2040-02520 501 12 0-2230-01030 5058 20
0-2040-02520 501A 12 0-2230-01035 505A 20
0-2040-02520 5018 12 0-2231-00200 504 09
0-2040-02520 502 02 0-2231-00200 504A 09
0-2040-02520 502A 02 0-2231-00200 5048 09
0-2040-02520 5028 02 0-2231-00205 504 06
0-2040-03024 503A 05 0-2231-00245 504 12
0-2040-03024 505 03 0-2231-00250 504 05
0-2040-03030 5028 15 0-2231-00600 5058 02

0-2040-03030 503 05 0-2231-01000 505 16
0-2040-03030 505A 03 0-2231-01000 505A 02
0-2040-03030 505A 05 0-2231-01000 505A 21
0-2040-03030 5058 03 0-2231-01006 5058 21
0-2040-03030 5058 05 0-2410-00483 501 10
0-2040-03030 506 02 0-2420-00432 502A 08
0-2040-03030 506 05 0-2420-00432 5028 08
0-2100-00629 5058 32 0-2420-00440 502A 07
0-2100-00630 505 27 0-2420-00440 5028 07
0-2100-00630 505A 32 0-2420-00462 501A 10

0-2100-01483 5018 01 0-2420-00469 5018 10
0-2100-01487 501 01 0-2420-00477 502A 01
0-2100-01487 501A 01 0-2421-00418 5028 01
0-2150-01035 121 07 0-2430-00236 504 07
0-2210-00359 501A 21 0-2430-00236 504A 07
0-2210-00363 501A 22 0-2430-00236 5048 07
0-2210-00375 501 21 0-2430-00256 504 10
0-2210-00375 5018 19 0-2430-00256 504A 10
0-2210-00376 5018 20 0-2430-00256 5048 10
0-2220-00482 506 08 0-2430-00260 504A 05
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0-2430-00260 504B 05 0-2800-00202 503A 08

0-2430-00267 504 08 0-2800-00202 711 38

0-2430-00267 504A 08 0-2800-00383 121 43

0-2430-00267 504B 08 0-2800-00383 121A 41

0-2430-00296 504A 11 0-2800-00383 503 10

0-2430-00296 504B 11 0-2800-00383 503A 08

0-2430-00297 504 11 0-2800-00383 711 38

0-2430-00690 505 01 0-2810-04214 205 16

0-2431-00245 504A 12 0-2820-01208 701 04

0-2431-00245 5048 12 0-2820-01208 701A 04

0-2471-00625 503 02 0-2820-01208 7018 04

0-2471-00625 503A 03 0-2840-02013 503 09

0-2471-00630 503 01 0-2840-02013 503A 07

0-2471-00632 503A 04 0-2840-02020 503 09

0-2471-00665 503A 02 0-2840-02020 503A 07

0-2471-00670 503A 01 0-3000-01014 402 20

0-2700-00012 121 08 0-3000-01015 4028 20

0-2700-00012 121 23 0-3000-01017 402A 20

0-2700-00012 121 28 0-3000-01032 402A 21

0-2700-00035 505 29 0-3000-01033 4028 21

0-2700-00035 505A 34 0-3000-01041 402 21

0-2700-00035 5058 34 0-3010-01258 401 15

0-2700-00050 115 14 0-3010-01260 401A 15

0-2700-00050 115A 15 0-3100-11000 402 22

0-2700-00050 5018 03 0-3100-11000 402A 22

0-2700-00070 115 13 0-3100-11000 4028 22

0-2700-00070 115A 14 0-3100-11200 401 19

0-2700-10044 501 03 0-3100-11200 401A 18

0-2700-10044 501A 03 0-3101-11200 401 16

0-2700-10065 111 12 0-3101-11200 401A 16

0-2700-10065 111A 12 0-3111-11000 402 26

0-2700-10090 111 11 0-3111-11000 402A 26

0-2700-10090 111 14 0-3111-11000 4028 25

0-2700-10090 111A 11 0-3130-01060 402 25

0-2700-10090 111A 14 0-3130-01060 402A 25

0-2710-00024 101A 39 0-3130-01060 4028 24

0-2710-00056 101 33 0-3220-01018 421 26

0-2720-00606 711A 44 0-3220-01018 421A 25

0-2720-01206 421 27 0-3220-03725 202 25

0-2720-01206 421A 26 0-3220-03725 202A 21

0-2720-01206 711 35 0-3220-05970 601 24

0-2720-01206 711A 44 0-3260-00663 402 08

0-2720-01506 711A 44 0-3260-00663 402A 08

0-2720-01806 711A 44 0-3300-01218 402 06

0-2720-02206 711A 44 0-3300-01218 402A 06

0-2720-02506 711 35 0-3300-01225 401 05

0-2720-03006 711A 44 0-3300-01225 401A 05

0-2800-00202 121 43 0-3300-01635 301 14

0-2800-00202 121A 41 0-3310-02572 311 04

0-2800-00202 503 10 0-3310-02575 321 06
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0-3400-00000 321 14 0-4210-01010 505A 27

0-3400-00100 402B 03 0-4210-01010 505A 35

0-3400-00100 601 11 0-4210-01010 5058 27

0-3400-00170 601 21 0-4210-01010 5058 36

0-3500-01010 402 30 0-4211-00202 504 14

0-3500-01010 402A 30 0-4211-00202 504 17

0-3500-01010 402B 29 0-4211-00202 504A 14

0-3500-01020 402 31 0-4211-00202 504A 17

0-3500-01020 402A 31 0-4211-00202 5048 14

0-3500-01020 402B 30 0-4211-00202 5048 17

0-4000-00400 551 17 0-4211-00303 505 10

0-4000-00400 551 21 0-4211-00303 505A 15

0-40001-00600 5028 16 0-4211-00303 5058 15

0-4010-00200 311 11 0-4211-00406 503 08

0-4010-00300 551 22 0-4211-00406 503A 06

0-4100-01006 5058 35 0-4212-00606 5028 14

0-4121-01706 505 03 0-4212-00606 505 06

0-4121-02106 5028 15 0-4212-00606 505 26

0-4121-02106 503 05 0-4212-00606 505A 11

0-4121-02110 506 05 0-4212-00606 505A 31

0-4130-00606 505A 06 0-4212-00606 5058 11

0-4130-00606 5058 06 0-4212-00610 5058 29

0-4130-00606 506 07 0-4212-00610 5058 31

0-4130-01010 505 21 0-4212-01010 5018 05

0-4130-01010 505A 26 0-4212-01010 505 24

0-4130-01010 5058 26 0-4212-01010 505A 29

0-4200-01010 505 20 0-4212-01010 5058 25

0-4200-01010 505A 25 0-4212-01010 551 03

0-4210-00202 504A 13 0-4212-01414 501 05

0-4210-00404 501 11 0-4212-01414 501A 05

0-4210-00404 501A 11 0-4220-00606 505 28
0-4210-00404 5018 11 0-4220-00606 505A 33

0-4210-00404 502 08 0-4220-00606 5058 33

0-4210-00404 506 10 0-4220-01010 5018 02

0-4210-00603 505 09 0-4220-01414 501 02
0-4210-00603 505A 14 0-4220-01414 501A 02
0-4210-00603 5058 14 0-4300-00202 504 13

0-4210-00604 505 13 0-4300-00202 504A 18
0-4210-00604 505A 18 0-4300-00202 5048 13
0-4210-00604 5058 18 0-4300-00202 5048 18

0-4210-00606 5028 12 0-4300-00604 502 03
0-4210-00606 505 04 0-4300-00604 502A 03
0-4210-00610 505 17 0-4300-00604 5028 03
0-4210-00610 505A 09 0-4300-00604 506 09
0-4210-00610 505A 22 0-4300-00606 503 07

0-4210-00610 5058 22 0-4300-00606 505 02
0-4210-00610 506 03 0-4300-00606 505A 04
0-4210-01006 506 06 0-4300-00606 5058 04
0-4210-01010 505 22 0-4300-00606 5058 08
0-4210-01010 505 30 0-4300-00610 505A 08
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0-4300-01010 505 18 0-4380-01410 501 06

0-4300-01010 505A 23 0-4380-01410 501A 06

0-4300-01010 505B 23 0-4400-01006 505 23

0-4301-00404 506 12 0-4400-01006 505A 28

0-4301-00604 502 05 0-4400-01010 505B 28

0-4301-00604 502A 05 0-4405-00606 502B 13

0-4301-00604 502B 05 0-4405-00606 505A 07

0-4310-00303 501 24 0-4405-00606 505B 07

0-4310-00303 501A 25 0-4405-00606 506 04

0-4310-00303 501B 23 0-4410-00202 504 16

0-4310-00606 503 06 0-4410-00202 504A 16

0-4310-00606 505B 09 0-4410-00202 504B 16

0-4320-00202 504 15 0-4412-00404 502A 09

0-4320-00202 504A 15 0-4412-00404 502B 09

0-4320-00202 504B 15 0-4450-00606 505 05

0-4320-00404 505 14 0-4450-00606 505A 10

0-4320-00404 505A 19 0-4450-00606 505B 10

0-4320-00404 505B 19 0-4470-00402 502 06

0-4321-00904 502A 10 0-4470-00402 502A 06

0-4321-00904 502B 10 0-4470-00402 502B 06

0-4321-01203 501 23 0-5000-01002 715 01

0-4321-01203 501A 24 0-5000-01002 715A 01

0-4321-01203 501B 22 0-5000-01002 716 06

0-4321-01404 502 02 0-5010-00000 715 02

0-4321-01404 502 09 0-5010-00000 715A 02

0-4321-01404 502A 02 0-5011-00000 715 03

0-4321-01404 502B 02 0-5011-00000 715A 03

0-4321-01706 503A 05 0-5060-00015 701 21

0-4321-02106 505A 03 0-5060-00015 701A 21

0-4321-02106 505B 03 0-5060-00015 701B 21

0-4321-02110 506 02 0-5120-01200 712 07

0-4326-01203 501 22 0-5230-00012 701 05

0-4326-01203 501A 23 0-5230-00012 701A 05

0-4326-01203 501B 21 0-5230-00012 701B 05

0-4326-01404 501 12 0-5400-00000 701 07

0-4326-01404 501A 12 0-5400-00000 701A 07

0-4326-01404 501B 12 0-5400-00001 701B 07

0-4326-02106 505A 05 0-5480-00000 701A 18

0-4326-02106 505B 05 0-5480-00000 701B 18

0-4360-01010 501B 04 0-5600-01200 711 12

0-4360-01010 505 31 0-5600-01200 711A 13

0-4360-01010 505A 36 0-5600-01200 712 08

0-4360-01010 505B 37 0-5620-00000 111 02

0-4360-01414 501 04 0-5620-00000 111A 02

0-4360-01414 501A 04 0-6000-06009 321 05

0-4370-01010 505 19 0-6000-06207 311 03

0-4370-01010 505A 24 0-6002-30207 301 11

0-4370-01010 505B 24 0-6100-00206 402 14

0-4380-00202 121 21 0-6100-00206 402A 14

0-4380-01010 501B 06 0-6100-00206 402B 15
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0-6102-00204 402 09 1-11660-1140 551 09

0-6102-00204 402A 09 1-11660-1150 551 10

0-6102-00204 402B 10 1-11660-1160 551 13

0-6110-00205 401 06 1-11660-1170 551 12

0-6110-00205 401A 06 1-11660-1180 551 14

0-7000-00604 801 20 1-11660-1190 551 15

0-7000-10603 811 20 1-11660-1210 551 16

0-7010-00604 801 21 1-11660-1220 551 11

0-7110-00000 801 08 1-11660-1230 551 02

0-7110-00000 811 08 1-11660-1250 551 04

0-7120-00602 801 06 1-11710-1150 601 05

0-7120-00602 811 06 1-12020-1010 801 29
0-7130-03300 801 27 1-12020-1020 801 09

0-7130-13300 811 25 1-12020-1030 801 03

0-7200-00000 801 18 1-12020-1040 801 13

0-7200-10000 811 18 1-12020-1050 801 14

0-7210-01000 801 16 1-12020-1060 801 24

0-7210-02000 801 17 1-12020-1070 801 26
0-7210-03000 801 15 1-12020-1081 801 23

0-7210-11000 811 16 1-12020-1090 801 01

0-7210-12000 811 17 1-12020-1120 801 05

0-7210-13000 811 15 1-12020-1130 801 04

0-7220-00000 801 11 1-12020-1140 801 07

0-7220-10000 811 11 1-12020-1150 801 10

1-10330-1160 301 16 1-12020-1160 801 12
1-11110-1110 101 08 1-12020-1160 801 19
1-11110-1110 101A 08 1-12020-1170 801 28
1-11130-1110 115 01 1-12020-1180 801 25

1-11130-1111 115A 01 1-12020-1190 801 02
1-11130-1112 115A 01 1-12020-1210 811 23

1-11130-1140 115 02 1-12020-1310 811 02
1-11130-1140 115A 02 1-12210-1140 701 17
1-11160-1120 105 09 1-12210-1140 701A 17

1-11160-1120 105 11 1-12210-1140 7018 17

1-11160-1120 105A 09 1-12210-1160 701A 19

1-11160-1120 105A 11 1-12210-1160 701B 19
1-11210-1140 701 08 1-12210-1460 711 21
1-11210-1140 701A 08 1-12210-1470 711 22
1-11210-1140 701B 08 1-12210-1480 711 23
1-11330-0020 301 12 1-12210-1480 711A 31

1-11330-0020 311 07 1-12210-1490 711 29
1-11330-1230 301 23 1-12210-1490 711A 38
1-11350-0020 321 07 1-12210-1490 712 11
1-11350-1120 321 04 1-12210-1610 705 05
1-11350-1130 321 08 1-12210-1610 705A 05
1-11410-1210 411 06 1-12320-2110 301 05
1-11510-1210 202 18 1-12330-0011 301 08
1-11510-1210 202A 14 1-12330-1111 301 08
1-11660-0020 551 14 1-12330-1120 301 09
1-11660-1120 551 05 1-12330-1150 301 13
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1-12330-1210 301 21 1-13150-1120 121 22

1-12330-1220 301 22 1-14130-1130 115 22

1-12330-1241 301 15 1-14130-1130 115A 23

1-12340-0020 311 01 1-14130-1130 115A 34

1-12340-1140 311 10 1-16110-1130 551 06

1-12340-2110 311 01 1-16210-1600 701 20

1-12340-2120 311 02 1-16210-1600 701A 20

1-12350-0010 321 03 1-16210-1600 7018 20

1-12350-1110 321 03 1-16210-1690 701 22

1-12420-1111 401 01 1-16210-1690 701A 22

1-12420-1111 401A 01 1-16210-1690 7018 22

1-12420-1120 401 02 1-16350-1210 321 01

1-12420-1120 401A 02 1-16410-1131K 411 05

1-12420-1131 401 04 1-18210-1521 711 17

1-12420-1131 401A 04 1-18210-1521 711A 21

1-12420-1140 401 07 1-18540-0010 205 06

1-12420-1140 401A 07 1-18620-0013 501 16

1-12420-1150 401 10 1-18620-0013 501A 16

1-12420-1150 401A 10 1-18620-0013 5018 16

1-12420-1160 401 11 1-21670-1210 505 25

1-12420-1160 401A 11 1-21670-1210 505A 30

1-12420-1250 402 02 1-21670-1210 5058 30

1-12420-1250 402A 02 1-23420-1310 401 24

1-12420-1270 402 05 1-23420-1310 401A 22

1-12420-1270 402A 05 1-23670-1420 501 13

1-12420-1280 402 10 1-23670-1420 501A 13

1-12420-1280 402A 10 1-23670-1420 5018 13

1-12420-1280 402B 11 1-25340-1130 311 05

1-12520-1321 205 02 1-25420-1270 402 03

1-12630-0012 301 02 1-25420-1270 402A 03

1-12640-0010 601 20 1-25420-1270 4028 02

1-12670-1410 501 07 1-25420-1290 402 07

1-12670-1410 501A 07 1-25420-1290 402A 07

1-12670-1410 501B 07 1-25420-1311 402 15

1-12710-1110 601 01 1-25420-1311 402A 15

1-12710-1120 601 02 1-25420-1311 4028 16

1-12710-1130 601 03 1-25540-0020 205 14

1-12710-1140 601 04 1-25670-1220 506 11

1-12710-1170 601 06 1-28210-1520 711 19

1-12710-1320 601 22 1-28210-1520 711A 24

1-12710-1330 601 23 1-29150-0012 121 01

1-12710-1360 601 09 1-29150-1112 121 01

1-12710-1400 601 15 1-29210-1150 701 16

1-12710-1410 601 16 1-29210-1150 701A 16

1-12710-1420 601 18 1-29210-1150 7018 16

1-12710-1430 601 19 1-29210-1510 711 31

1-12710-1440 601 15 1-29210-1510 711A 40

1-12710-1460 601 17 1-29210-1510 712 16

1-12710-1500 601 15 1-29210-1520 705 06

1-12710-1560 601 17 1-29210-1520 705A 06
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1-29210-1550 711 30 1-31150-1150 121 09
1-29210-1550 711A 39 1-31620-0030 421 01
1-29210-1550 712 15 1-31620-0030 421A 01
1-29510-1311 202 27 1-31620-1510 421 01
1-29510-1311 202A 23 1-31620-1510 421A 01

1-29520-1200 202 29 1-31620-1520 421 02
1-29520-1200 202A 25 1-31620-1520 421A 02
1-29520-1220 202 29 1-31620-1530 421 03
1-29520-1220 202A 25 1-31620-1530 421A 03
1-29520-1230 202 30 1-31620-1540 421 05

1-29520-1230 202A 26 1-31620-1540 421A 05
1-29520-1480 201 19 1-31620-1550 421 12
1-29520-1480 201A 20 1-31620-1550 421A 12
1-29520-1490 201 18 1-31620-1590 421 06
1-29520-1490 201A 19 1-31620-1590 421A 06
1-29520-1540 202 01 1-31620-1610 421 13
1-29530-1110 211 10 1-31620-1610 421A 13
1-29530-1120 211 06 1-31650-0010 502 04
1-29540-1510 205 07 1-31650-0010 502A 04
1-29540-1610 205 21 1-31650-0010 502B 04

1-29540-1620 205 20 1-31650-0010 555 01
1-29670-1110 505 32 1-31650-0010 555A 01
1-29670-1110 505A 37 1-31650-1110 555 01
1-30120-1170 701 19 1-31650-1110 555A 01
1-30130-3110 115 20 1-31650-1120 555 02
1-30130-3111 115A 21 1-31650-1120 555A 02
1-30130-3130 115 33 1-32710-1650 202 23
1-30130-3150 115 11 1-32710-1650 202A 19
1-30130-3150 115A 11 1-36420-1171 421 22
1-30130-3160 115 33 1-36420-1171 421A 21

1-30130-3210 115 12 1-38710-1630 202 24
1-30130-3210 115 21 1-38710-1630 202A 20
1-30130-3210 115A 22 1-39210-1350 701 18
1-30130-3310 115 29 1-39210-1360 705 20
1-30130-3310 115A 12 1-41010-1210 811 27
1-30130-3310 115A 30 1-41010-1220 811 09
1-30130-3320 115A 13 1-41010-1230 811 14
1-30160-1110 105 08 1-41010-1240 811 10
1-30160-1110 105A 08 1-41010-1250 811 03
1-30210-2730 715 06 1-41010-1260 811 04

1-30210-2730 715A 06 1-41010-1270 811 07
1-30350-1210 321 02 1-41010-1280 811 01
1-30410-1190 421 21 1-41010-1290 811 21
1-30410-1190 421A 20 1-41010-1300 811 05
1-30510-2250 202 14 1-41010-1310 811 13
1-30510-2250 202A 10 1-41010-1320 811 24
1-30530-1130 211 01 1-41010-1330 811 22
1-30530-1180 211 02 1-41010-1350 811 12
1-31140-1210 101 25 1-41010-1350 811 19
1-31140-1210 101A 28 1-41010-1360 811 26
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1-41520-1820 202 02 1-50130-3230 115A 09

1-41520-1820 202A 02 1-50130-3240 115 10

1-43210-1520 705 25 1-50130-3240 115A 10

1-43210-1520 705A 24 1-50130-3330 115A 33

1-45340-1180 311 08 1-50140-0030 101 13

1-45350-1190 311 09 1-50140-0030 101A 15

1-46210-1520 705 23 1-50140-3110 101 14

1-46210-1520 705A 21 1-50140-3110 lOlA 16

1-48150-1130 121 11 1-50140-3120 101 22

1-48150-1130 121A 11 1-50140-3120 lOlA 24

1-50010-3210 801 12A 1-50140-3130 101 23

1-50010-3210 811 12A 1-50140-3130 101A 25

1-50100-3000 101 01 1-50140-3140 101 24

1-50100-3000 lOlA 01 1-50140-3140 101A 26

1-50110-3110 101 02 1-50140-3180 101 18

1-50110-3110 101A 02 1-50140-3180 101A 20

1-50110-3120 101 05 1-50140-3250 101 26

1-50110-3120 101A 05 1-50140-3250 101A 29

1-50120-0030 111 01 1-50140-3260 101 27

1-50120-0030 111A 01 1-50140-3260 101A 30

1-50120-1120 111 01 1-50140-3270 101 34

1-50120-1120 111A 01 1-50140-3270 101A 40

1-50120-1130 111 01 1-50140-3310 101 31

1-50120-1130 111A 01 1-50140-3310 101A 34

1-50120-3310 111 06 1-50140-3320 101 32

1-50120-3310 lllA 06 1-50140-3320 lOlA 35

1-50120-3320 111 07 1-50150-0031 121A 01

1-50120-3321 111A 07 1-50150-3111 121A 01

1-50120-3330 111 08 1-50150-3210 121 17

1-50120-3330 111A 08 1-50150-3220 121 18

1-50120-3340 111 09 1-50150-3230 121 19

1-50120-3340 111A 09 1-50150-3240 121 20

1-50120-3350 111 10 1-50150-3310 121 24

1-50120-3350 111A 10 1-50150-3320 121 25

1-50120-3360 111 13 1-50150-3330 121 26

1-50120-3360 111A 13 1-50150-3340 121 27

1-50130-1400 115 15 1-50160-1130 105 10

1-50130-1401 115A 16 1-50160-1130 105A 10

1-50130-1402 115A 16 1-50160-3150 105 15

1-50130-1410 115 28 1-50160-3151 105A 15

1-50130-1410 115A 29 1-50160-3151 105B 12

1-50130-1410 115A 32 1-50160-3160 105 16

1-50130-1410 115A 41 1-50160-3160 105A 16

1-50130-3120 115 06 1-50160-3160 105B 13

1-50130-3120 115A 06 1-50160-3210 105 12

1-50130-3210 115 07 1-50160-3210 105A 12

1-50130-3210 115A 07 1-50160-3210 105B 09

1-50130-3220 115 08 1-50210-0010 711 09

1-50130-3220 115A 08 1-50210-0020 711 11

1-50130-3230 115 09 1-50210-0020 711A 12
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PARTS No. RG. No. INDEX PARTS No. RG. No. INDEX

1-50210-1420 711 05 1-50210-3450 716 02
1-50210-1420 712 05 1-50210-3460 715 09
1-50210-1750 701 06 1-50210-3460 716 01

1-50210-1750 701A 06 1-50210-3510 705 01

1-50210-1750 701B 06 1-50210-3510 705A 01

1-50210-1810 712 06 1-50210-3520 712 09

1-50210-1830 711 10 1-50210-3530 712 10

1-50210-1830 711A 11 1-50210-3570 121 04

1-50210-3110 701 01 1-50210-3570 121A 04

1-50210-3110 701A 01 1-50210-3570 711 32

1-50210-3110 701B 01 1-50210-3570 711A 41

1-50210-3120 701 09 1-50210-3570 712 17

1-50210-3120 701A 09 1-50210-3580 711 33

1-50210-3120 701B 09 1-50210-3580 711A 43

1-50210-3130 701 14 1-50210-3580 712 14

1-50210-3130 701A 14 1-50210-3590 711 34

1-50210-3131 701B 14 1-50210-3590 711A 42
1-50210-3150 711 16 1-50210-3590 712 13

1-50210-3150 711A 20 1-50210-3620 705 12
1-50210-3160 701 03 1-50210-3620 705A 12

1-50210-3160 701A 03 1-50210-3630 705 13
1-50210-3160 701B 03 1-50210-3630 705A 13

1-50210-3210 701 11 1-50210-3640 705 14

1-50210-3210 701A 11 1-50210-3640 705A 14

1-50210-3210 701B 11 1-50210-3650 705 15

1-50210-3250 701 13 1-50210-3650 705A 15

1-50210-3250 701A 13 1-50210-3660 705 16

1-50210-3250 701B 13 1-50210-3660 705A 16

1-50210-3310 715 04 1-50210-3670 705 17

1-50210-3310 715A 04 1-50210-3670 705A 17

1-50210-3320 715 05 1-50210-3680 705 18
1-50210-3320 715A 05 1-50210-3680 705A 18

1-50210-3350 715 13 1-50210-3910 715 21
1-50210-3350 715A 13 1-50210-3910 715A 26
1-50210-3410 711 01 1-50210-3910 716 04

1-50210-3410 711A 01 1-50210-3920 715 22
1-50210-3410 712 01 1-50210-3920 715A 27

1-50210-3410 715 20 1-50210-3920 716 05
1-50210-3410 715A 25 1-50310-1110 301 01

1-50210-3410 716 03 1-50350-1140 321 11

1-50210-3420 711 02 1-50350-1141 321 11

1-50210-3420 711A 02 1-50410-3310 411 09
1-50210-3420 712 02 1-50410-3320 411 10
1-50210-3430 711 03 1-50420-1210 402 01
1-50210-3430 711A 03 1-50420-1210 402A 01
1-50210-3430 712 03 1-50420-1220 402 04

1-50210-3440 711 04 1-50420-1220 402A 04
1-50210-3440 711A 04 1-50510-3110 201 01
1-50210-3440 712 04 1-50510-3111 201A 01
1-50210-3450 715 12 1-50520-1550 202 03
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PARTS No. RG. No. INDEX PARTS No. RG. No. INDEX

1-50520-2310 205 01 1-50670-2120 503 04

1-50520-3110 201 02 1-51130-1170 115 34

1-50520-3110 201A 02 1-51150-1130 121 02

1-50520-3120 201 03 1-51150-1130 121A 02

1-50520-3120 201A 03 1-51150-1140 121 03

1-50520-3130 201 03 1-51150-1140 121A 03

1-50520-3130 201A 03 1-51150-1180 121 03

1-50520-3150 201 04 1-51150-1180 121A 03

1-50520-3150 201A 04 1-51410-1130 411 01

1-50520-3160 201 05 1-51610-1110 105 02

1-50520-3160 201A 05 1-51610-1110 105A 02

1-50520-3170 201 09 1-51610-1110 1058 02

1-50520-3171 201A 09 1-51610-1120 105 04

1-50520-3190 201 13 1-51610-1120 105A 04

1-50520-3190 201A 14 1-51610-1120 1058 04

1-50520-3210 203 01 1-57010-3180 801 22

1-50520-3211 203A 01 1-57710-1310 601 10

1-50520-3220 203 05 1-57710-2610 202 22

1-50520-3220 203A 09 1-57710-2610 202A 18

1-50520-3230 203 09 1-64130-3010 111 15

1-50520-3230 203A 13 1-64130-3010 111A 19

1-50520-3320 205 15 NK0205-05008 111A 16

1-50520-3410 201 20 NK0294-06000-a 711A 22

1-50520-3410 201A 21 NK0547-08000-0 121A 09

1-50520-3510 204 01 NK0564-T6150-L 5058 38

1-50520-3540 202A 01 NK0750-06015-0 121A 21

1-50520-3550 201 14 NK0750-11016-0 121A 08

1-50520-3550 201A 15 NK0753-08037-0 121A 18

1-50520-3580 204 05 NK0753-08040-0 121A 19

1-50520-3610 121 32 NK0753-08050-0 121A 17

1-50520-3610 121A 30 NK0755-95035-0 121A 07

1-50520-3710 202 10 NK0760-08500-0 121A 22

1-50520-3710 202A 06 NK0800-25030-0 705A 27

1-50520-3810 555 03 NK0805-50250 5048 21

1-50520-3810 555A 03 NK0809-17040-8 5028 17

1-50610-0010 105 01 NK0809-24083-8 5018 24

1-50610-0020 105 03 NK0813-07007 101A 27

1-50610-0020 105A 03 NK0827-45020 5048 19

1-50610-0020 105B 03 NK0827-45020 5048 19

1-50610-0200 105A 01 NK0827-60020 5048 20

1-50610-0200 1058 01 NK0827-60050 5048 20

1-50620-0030 504 01 NK0880-15035-0 121A 25

1-50620-0030 504A 01 NK0880-15036-0 121A 24

1-50620-0030 5048 01 NK0880-15045-0 121A 23

1-50620-0030 712 12 NK0880-15095-0 121A 26

1-50620-1710 421 24 NK905-00140 711A 05

1-50620-1710 421A 23 NK905-00140 712 05

1-50660-0030 551 01 NKS012-01611 711A 29

1-50660-3110 551 01 NKS012-01625 715A 12

1-50670-2110 503 03 NKS012-01625 716 02
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NKS012-01626 715A 09

NKS012-01626 716 01

NKS012-01627 715A 14

NKS012-01628 711A 14

NKS012-01641 203A 02

NKS012-01646 201A 25

NKS012-01647 7i5A 21

NKS012-01657 7i1A 30

NKS012-01658 2dlA 29

NKS012-01675 711A 10

NKS012-01675 712 06

NKS042-00392 101 46

NKS042-00392 lOiA 49

NKS042-00395 121 29

NKS042-00395 121A 27

NKS042-00397 121 30

NKS042-00397 121A 28

NKS042-00448 121 31

NKS042-00448 121A 29

NKS042-00904 105B 08

NKS042-00906 121A 20

NKS042-00908 101A 36

NKS042-00909 101A 37

NKS042-00914 101 48

NKS042-00914 101A 51

NKS042-00938 101A 41

NKS042-00941 101A 38

NKS042-00g46 101A 49

NKS043-00740 111A 15

NKS052-01265 402B 34

NKS062-01199 402B 07

NKS062-01200 4028 01

NKS062-01201 4028 04

NKS062-01279 4028 05

NKS062-01284 4blA 07

NKS402-00900 101 47

NKS402-00900 101A 50
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1. FOREWORD

Thank you for purchasing this Morooka Rubber Crawler Carrier.
This manual describes procedures for operation, handling, testing, and maintenance. It will
help the operator realize many years of faithful service from the machine.
Please read this manual carefully BEFORE operating the machine. This will enable you to
realize the peak performance of the machine.
For detailsofhandling the engine, please see the separate engine operation manual forany
item not given in this manual.

• Improper operation and maintenance of this machine can be hazardous and could
result in serious injury or death.

•Operators and maintenance personnel should read this manual thoroughly before
beginning operation or maintenance.
Always keep this manual on the machine and be sure to read and understand it
thoroughly before performing operation and maintenance.

• Some actions involved in operation and maintenance of the machine can cause a
serious accident if they are not done in the manner described in this manual.

• Keep this manual handy and have all personnel read It periodically.

• If this manual has been lost or has become dirty and cannot be read, request a
replacement manual from Morooka or your Morooka distributor.

• If you lend this machine to another person, always have that person read the
operation manual and make sure that they understand the content of the manual
before starting operation.Be particularly careful to ensure that they follow the
safety regulations when operating.

<Continuing improvements in the design of this machine can lead to changes In
detail which may not be reflected in this manual. Consult Morooka or your
Morooka distributor for the latest available information of your machine or for
questions regarding Information in this manual.

• The description of safety is given in SAFETY INFORMATION on page 0-3 and in
SAFETY from page 1-1.



^ 2. INTRODUCTION
1. FEATURES OF THE MACHINE

• Low-ground-pressure rubber crawler type that can travel easily on uneven ground, soft ground, or
snow.

• Long, wide rubbercrawlerto provide powerful and stable drawbarpull.
• Hydraulic drive (HST) to allow travel operationsto be carried outwith a singleleverto giveforward and
reverse with stepless gear shifting, as well as turning and stopping.

2. BREAKING IN THE MACHINE

YourMorooka machine has been thoroughly adjusted and tested before shipment.

However, operating the machine under severe conditions at the beginning can adversely affect the

performance and shorten the machine life.

Be sure to break in the machine for the initial100 hours (as Indicated by the hourmeter). Proper breaking

In will allow the machine to give you many years of service.

During breaking in, pay particularattention to the following points.

•After starting the engine, Idle itfor 5 minutesto carry out the wamilng-up operation.
• Avoid operation withheavy loads or at high speeds.

• Avoid sudden starts, sudden acceleration, sudden steering and sudden stops except In cases of

emergency.

3. WARRANTY

\ If any failure that Is considered to be the responsibility of Morooka should occur within 6 months of
I delivery ofthe new machine orwithin 600 hours on the hourmeter, whichever comes sooner, repairs will

be canied out free of charge in accordance with the warranty.

0-3



3. SAFETY INFORMATION

Most accidents are caused by the failure to follow fundamental safety rules for the operation and

maintenance of machines.

To avoid accidents, read, understand and follow all precautions and warnings in this manual and on the

machine before performing operation and maintenance.

Do not operate or cany out maintenance of this machine unless you are sure that you understand the

explanations and procedures completely.

To identify safety messages in this manual and on machine labels, the following signal words are used.

This word is used on safety messages and safety labels where there is a

high probability of serious injury or death if the hazard is not avoided.

These safety messages or labels usually describe precautions that must

be taken to avoid the hazard. Failure to avoid this hazard may also result

in serious damage to the machine.

This word is used on safety messages and safety labels where there is a

potentially dangerous situation which could result in serious injury or

death if the hazard is not avoided. These safety messages or labels

usually describe precautions that must be taken to avoid the hazard.

Failure to avoid this hazard may also result in serious damage to the

machine

This word is used on safety messages and safety labels for hazards which

could result in minor or moderate injury if the hazard is not avoided. This

word might also be word for hazards where the only result could be

damage to the machine.

This word is used for precautions that must be taken to avoid actions

which could shorten the life of the machine.

Safety precautions are described in SAFETYfrom page 1-1.

Morooka cannot predict every circumstance that might involve a potential hazard in operation and

maintenance.

Therefore the safety messages in this manual and on the machine may not include all possible safety
precautions. If any procedures or actions not specifically recommended or allowed in this manual are

used, it is your responsibility to be sure that you and others can do such procedures and actions safely
and without damaging the machine. Ifyouare unsure about the safety of some procedures, contact your

Morooka distributor.



i
I

4. LOCATION OF SERIAL NUMBER

On this machine, there is plate with the machine serial number

stamped on it stuck to the right side surface of the control panel

box inside the operator's compartment in the position in the

diagram on the right.

%

©

XMA68000

When inquiring about service or ordering parts, please quote the machine serial number, engine serial

number, and hour-meter reading.
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SAFETY

1. General precautions

2. Precautions during inspectionand maintenance

3. PrecauticffTS before startingengine

4.Precautions when starting engine
5. Precautions when traveling

6. Precautions during operation

7. Precautions for transportation

8. Position for attaching safety labels

^WARNING

Read and follow all safety precautions. Failure to do so may result in
serious injury or death.

This safety section also contains precautions for optional equipment
and attachments.



1. GENERAL PRECAUTIONS

• Only trained and qualified personnel, or personnel authorized by the
ccmipany (or superior) can operate and maintain the machine.
' Fdlow all s^ety rules, prohibitions, precautions, procedures, and
instructions when operating or performing maintenance on the machine,
and pay careful attention to safety.

• Operating the machine when you are not in good physical condition
reduces the power of judgment needed to avoid danger and leads to
accidents.

People intfie following conditionsshould not operate the machine.
• People vjhocannot operate nomiallybecause they are tired, ill, or suffering
from the effects of medication.

• People who have been drinking.
• Pregnant women

•Be sure that allguards and covers are in tfieirproper position. Have guards and covers repaired ifdamaged.
' Use safety features such as safety locklevers and seat belts properly.
' Improperuse of safety features could result in serious bodily injury or death.
★ Paridng brakeswitch; See "OPERATION 3.9 PARKING MACHINE".
★ Dump control leverlock:See "OPERATION 4.2 LOOCKING DUMP CONTROL LEVER".
★ Seat bett: See "OPERATION 2.11 SEAT BELr.

•Alwayswear property fitting clothes whichallowease of movement.
Ifthere are buttons, always button the cuffs.

' Avoid loose clothing, towels,jewelry, and loose longhair.They can catch on
controlsor in moving parts and cause serious injury or death.

•Also, do not wear oilydothes, they can easily catch fire.
' Wear a hard hat, safety glasses, non-slip ^ety shoes, and gloves when
operating or maintainingthe machine.

' Be sure that fire extinguishers have been provided and read the labels to
ensure that you know how to use them.

•Provide a firstaid kitat frie storage point.
' Know what to do in tiie event of a fire.

' Be sure that you know the phone numtDers of persons you should contact in
case of an emergency.

1



UNAUTHORIZED MODIFICATION

' Any modification made vwthout authorization from Morooka can adversely affect the performance of the
mai^ine, and may also create hazards.

•Before making a modification, consult your Morooka distributor, fvlorooka will notbe responsible for anyinjury or
damage caused byany unauthorized modification.

FIRE PREVENTION FOR FUEL, OIL, AND ANTIFREEZE

Fuel, oil, and antifreeze can be ignited by a flame. Fuel is particularly
flammable andcan be hazardous.
• Use welkventilated areas foradding or storingoiland fijel.
• Keep oil and fuel in the determined place and do not allow un authorized
persons to enter.

• Tighten all fuel and oilcaps securely.
• Keep any flame away ftx>m flammat)lefluids.
• Do not leave any doths or rags soaked in oil or luel lying in the fuel or oil
storage area. Clean such materials up immediately.

• Stop the engine and do not bring lightedcigarettes or cigarette lightersdose
when refueling.

USE HANDRAILS AND STEPS FOR GET ON OR OFF

Get on or off the machine as follows.

• Neverjump on or offthe machine.Neverget on oroff a moving machine.
• When gettingon or offtiie machine. aKvays fece tfie machine and use the

handrails and steps.
• tf there is any dl, grease, or mud on frie handrails or steps, wipe it off
immediately. Alwayskeep tfiese parts dean.

ii
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2. PRECAUTIONS DURING INSPECTION AND MAINTENANCE

Never allow unauthorized persons into thearea when carrying outinspection
and nnaintenance.

When leaving the operator's seat tocarry out operations, hanga "DO NOT
OPERATE!" sign (Part No.: 1-41010-1210) on the control lever to prevent
any other person from operatingthe machine.

Alvrays use tools that are designed for ttie purpose. Do not use broken or
deteriorated tools, or toolsthat are designedforother purposes.

When carrying out inspection and maintenance, always follow the
fxecautions below.
• Select firm, levelground to park the mac^iine.
• Lowerthe dump kxxly. apply the parkingbrake, then stop the engine.
• Check that the travel lever is at the N position.
• Ifthe engine must be started to carry out inspection or maintenance, take
steps to ensure that ttie engine can t)e stopped at any moment.

• When carrying out the operation with two or more wori<ers, determine the
order of operation and fix signals, and follow the instructions of the person in
charge.

Alwaysdo the following to keep the machine dean.
• Atvrays keep the floor, steps, and handrails free of oil, grease, mud. or
water. There is danger that you may slip and be injured.
Alwayswipe offany oil,grease, mud or water.

• Do not leave tools or parte lying around on the floor or steps. There is
danger that you may frip over them. Always dear up tools and parts
immediately.

• Drywood chips, leaves, grass, paper, oil, and other flammatjie materials
around the engine, muffler, battery, or hydraulictank may cause fire.Always
remove any flammable objects and wipe offany oil.

• Always remove any mud accumulated around the undercamage.
There is danger that you may slip and fall wtien stepping on to the rubt)er
crawl©".

( )

cf \ STOPr RUN
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VENTILATION FOR ENCLOSED AREAS

Exhaust ftjmes from the engine can kill.
• If itis necessary to start the engine within an enclosed area, open the doors
and windowsto provideadequate ventilation.

KEEP AWAY FROM ROTATING AND MOVING PARTS

•Do not go dose to the fan when it is rotating. Do not bring anything that can ^
be caught up Intfie fen close to the fan.

• Do not come dose to the dump body vi/hen itis moving. There is danger of
getting caught orcrushed. ^

KEEP AWAY FROM FLAME WHEN ADDING FUEL

When filling the fuel tank with fuel, or when draining the water, always follow
the precautions t>elow.
• Stop the engine.
• Do not bring any lighteddgarette or dgarette lighter dose to the fuel tank.
• adding fuel, tighten the cap securely and wipe up any spilled fuel.
• Do not bend friefuel hose or hititwithany sharp object
• Ifany hose Isloose or damaged, always repairor replace it.

M



Immediately afterstopping the engine, manyparts are at high temperatureor
under high pressure. If parts are removed or touched carelessly, there is
danger of bums or other injury.
Forthe following parts particularly, alwayswaitforthe machineto cooldown
before inspecting.
• Radiatorand radiatorcap
• Hydraulic tank and hydraulic hoses
• Muffler and allparts of engine.

When changing the engine oil, always follow the precautions below.
*Stop tiie engine and wait for the engine and oil temperature to go down
t)eforedianging the oil.

•After adding oil, tightenthe cap and drain plugsecurely and wipe up any oil
that was filled.

Do not add water to the radiator.

Alwaysfollow the precautions below.
• Stop the engine and wait fa the water temperatire to go down.
• When adding water, do not remove the radiator cap. Always add water to
the reserve tank.

• Afteradding v^er, tighten the cap securely and wipe up any water ttiat was
spilled.

When adding oilto frte hydraulic tank or when changing the oil,always follow
the precautions below.
• Lowerfrie dump body and stop the engine.
• Loosen the hydraulic tank cap slowly to release the intemal pressure
completely, then remove the cap.

• Afteradding oil,tighten tiie cap and drain plug securely and wipe up any oil
tiiatwas spilled.

9
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Remember ttiat oil is always flosving under high pressure in the hydraulic
hoses. Do not renfX)ve the hoses before the internal pressure has been
released.

When handling the high-pressure hoses, always follow the precautions
below.

• Do notbend the high-pressurehoses or hittiiemwith any sharp object
• Ifany hose is loose or damaged, repair or repiace it
• Itisextremely dangerous If oil is leaking from even small holes inttie hoses
or hydraulic equipment. If such a problem occurs, please contact your
Mwroka distributor.

The rubber crawler tension adjuster is filled grease. The grease is
under highpressure by the recoil spring inside the tension adjuster.
Ahways follow the precautions below when adjusting the tension. If these
precautions are not followed, the valve may flyout and cause serious injury.
• Do not loosen the tension adjustment valve more than one turn. There is
danger that tfie valve may flyout.

• When adjusting the tension, do not stand directly infront of ttie valve;stand
to the side to avoid danger.

When going under the dump body to carry out operations, alvi/ays follow the
precautions below.
• Hang a "DO NOT OPERATE !" sign (Part No.: 1^1010-1210) in the
operator's compartment to prevent any orre else from operating the
machine.

• Apply the lock of the dump control lever to prevent the tnjck box from
lowering when the lever is touched inadvertently by an unauthorized person.
★ Dump control lever lock: See "OPERATION 4.2 LOCKING DUMP

CONTROL LEVER OPERATING".

• Always use the safety bar when going under the dump body.
★ Safetybar See "OPERATION 4.3 OPERATING SAFETY BAR".

• When checking or repairing the electrical system, always remove the
negative (-) terminal fitwii the battery to stop the flow ofelectricity.
Failure to do tiiis may cause fireor short circuit.

' Be carefulnot to get battery electrolyte on your skin or cloflies. Ifthe battery
electrolytegets on you, wash itoff immediately with water.



When washing the machine, do not spray water on the electrical
components.
Ifwatergets into theelectrical system, it will cause defective operations which
may lead to malfunctions.
Coverthe following partsvi/ith a sheet toprevent watertai geffing on them.
• Instrumentpaiel and control panel, switches, sensors, connectors
•Starting motor, alternator, sensors, connectors aroundtheengine
• Battery, relay, connectorsat front right of machine

' When draining and changing the oil. always put a container under the
engine and tank to catch the dl.

• Do not drain the oil directly into the ground or throw it into rivers or ttie
sewage system.

' When disposing of oil, fuel, coolant solvent, filters, batteries, and other
hamifulobjects, always use a suitable method or procedure.

A



3. PRECAUTIONS BEFORE STARTING ENGINE

ALWAYS CARRY OUT CHECKS BEFORE STARTING

Before Starting the engine, always carry out the v\«lk-around checks and
inspections given in this manual.
• Check the ground under the machine to see Ifthere is any trace of oil or
water leakage.

• Be particularly careful to check the undercarriage for loose or missing nuts
and bolts.

• Ifany abnormalitiesare found duringthe check, carry out simple repairs.
If the repairsare difficult, please contactyourMorooka distributor.
The machinemust notbe used beforerepairsare carriedout.

CHECK SAFETY PARTS AND LIGHTING

Check the operation of tfie following parts and devices needed forop^tion.
• Check that the hom, buzzer, and turn signal lamps work nomialiy.
• Check that the fitnt lampslight up nomially.
• Check friat the side mirrors are adjusted so that theygive a clear viewfliDm

the operator's seat.
• Clean the lights toensure that theygivegood visibility.
• Adjustthe operator's seat to a suitable positionfor operation.
Afvrays adjust the seat If it has been us^ by another operator.

• Check that the seat beltcan be lockedproperly.
Always adjust ifithas been used byanother operator.

Always do the following to keep the operator'scompartmentdean and tidy.
• Always keep the floor, steps, and handrails free of oil, grease, mud, or
water. There isdanger that you may slipand be injured. Alwayswipe offany
oil,grease, mud or water.

• Do not leave tools or parts lying around on the floor or steps. Keep ttiese
parts inthe properplace to preventthem from obstructing operation.

' Completely remove all wood chips, leaves, grass, paper and other
flammatjie materialsaccumulated in the engir>e compartment They could
cause a frre.

• Check fuel, lubrication, and hydraulic systems for leaks. Have any leaks
repaired. Wipe up any excess oil,^1 or other flammable fluids.

%
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Exhaust fumes fromthe engine can kill.
• If It is necessary to start the enginewithin an enclosed area, qjen friedoors
and windows to provide adequate ventilation.

Before starting operations, thoroughly check the area for any unusual
conditions that could be dangerous.
•Check the terrain and condition ofthe ground at the worksite,and determine
the best and safest mettiod ofoperation.

• If thetB are any dangetx)us places, erect signs and take other steps to
ensure safety.

• Check the depth and flow of water and the ground condition before
operating Inwater or crossing a river. NEVERt)e inwater virfiich is inexcess
of tiie permissible water depth.

• Ifthere are bridges or any other strucbjre, check that they are of sufRdait
sfrength to support tie weight of the machine.

• Inside tiie jobsite, do not allowany person other than the signalman to come
dose. Restrict the entry even of related workers.

!•' Ill III •••
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4. PRECAUTIONS WHEN STARTING ENGINE

Alwaysplace the fevers at the following positions.
• Plac» the travel lever at the N position.
• Place the dump controllever at the HOLD position.
• Set ttie parking brakeswitch to the ON (STOP) position.
• Sitproperly inthe operator^is seat and fit the seat belt % STOp/r{W

Always check that there are no people in the surrounding area. Be particularly careful to check under the
machine.

• Neverstart frie engine if a wamingtag has been attached to the cwitrols,
• When startingthe engine, sound the horn to wam people inthe area.
• Do notallow anyone other than the operatorto rideon the machine.



5. PRECAUTIONS WHEN TRAVELING

CHECK FOR SAFETY IN SURROUNDING AREA

Always check that there are no people in the surrounding area. Be particulariy careful to check behind the
machine.

• (fttredump bodyis raised,alwayslowerit.
•Sound the hom to warnpeople inthe area that youare about to start the machine.

AVOID SUDDEN OPERATIONS EXCEPT IN EMERGENCIES

Do notsuddenly start, suddenly stop, or suddenly tum the machine orcany
out any other operation suddenly. Such operations may cause the crawlerto
come offand the machine to tipover.
• When starting or turning the machine, operate the travel lever slowly. Run
ttie engine at lowspeed.

• Retum thie travel lever slowly to the N position. Apply the brake to stop ttie
machine.

• Ifthe travel lever is moved too far beyond the N position to the REVERSE
(or FORWARD) position, thie engine will run in reverse, or other problems
will occur.

• Do not use the parkingbrake to stop the machine.
• If a dangerous state occurs by any possibility, and wrtien It becomes
necessary to stop the machine urgently, press the parking brake switch to
set It to the ON (STOP) position or tum ttie engine startingswitchto tt>e OFF
positionto stop the engine.

TRAVEL CAREFULLY ON UNEVEN GROUND OR ON CURVES

Whentraveling on uneven ground or inplaces where there are manycun/es, reduce the ti^vel speed and travel
careftjily. Ifthe machine is traveling at highspeed itmay tum over or crawlermay come off.

NO TRAVELING ON PUBLIC ROADS

This machine is not permitted to travel on public roads.
When movingthe machine, always transport it by truckor trailer.

BE CAREFUL OF ROAD SHOULDERS

When traveling on narrow agricultural roads, ahways follow the precautions
below.

• Donot travel too dose to the road shoulder, and travelat reduced speed.
• Donottravel on any softroadshoulderor placecovered with grass.
• During or after rain, the danger of landslides and falling rocks increases.
Always ^vel at lowspeed and check that the area is safe.

•>' III !••
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AVOID OBSTACLES

Avoid traveling over 0fc)stades or eartti emlDankments as far as possible. If
the machine has to travel over an obstacle, do as follov^.
Never travel over large boulders, breakable objects, pieces of concrete, ot
other sharp objects.
• Reduce the travel speed and travel carefully.
• Steer the machine so that the center of the rubber cravi^erpasses directly
over the obstacle. Mount the obstacle slowly, and when the machine goes
over the top and starts to tipforward, stop the machine. Then slowlystart ttie
machine again. Neverchange direction when doing this.

• Earth embankmente may collapse under the weight or vibration of ttie
machine and cause the machine to slip,so drivethe machine slowlyand do
not change speed or direction.
Be particularly care^l when traveling over f^hly dug ditches. They may
collapse.

TRAVELING ON SLOPES

When traveling on hills or slopes, always follow the precautions below.
•Do not travel at an angle on a hill or slope, or parallel to the slope. Such
action could result inOiemachine tippingover or slipping.

• When traveling up hills or slopes, ah/rays traveldirectlyup tfie slc^. Set the
travel speed to a lowrange and keep the travel lever close to the N position
(lowspeed).

• Do not suddenly change speed on the slope. "Riere is danger that the
direction of the machine may suddenly change and the machine may slip.

• When traveling down slopes, set the fravel speed to a low range, run the
engine at lowidling, and operate the travellever to a position less ^an 1/2of
the full stroke fromthe N position.
Ifthe machine fravels too fast, there is danger that the engine vwll overrun
and tiie machine may slip.

• Do not travel on grass, fallen leaves, wet steel plates, or other slippery
objects.

• If a dangerous state occurs by any possibility, and when it beccMnes
necessary to stop the machine uigentiy, press the parking brake switch to
set itto the ON (STOP) positionor tum the engine startings\ft^ to the OFF
position to stop the engine.

ENSURE GOOD VISIBILITY

When working In dark places or at night tum on the head lamps.
Tum on the lights in mist snow, or rain.



• When working on snow or icy roads, even a slight slope may cause the
machine to slipto the side, so always travelat lowspeed and avoidsudden
starting, stopping,ortuming.

• When there has been heavysnow, the road shoulder and ot^ects placed
besidethe roadare buried inthe snowand cannotbe seen, so always carry
out operations carefully.

Park the machine on fim, level ground.
Select a place where there Is no problemoffalling rocks, landslides,orfloods.
Ifthe machine has to be parked on a slope, do as follows.
• Stop the machine fadng directlyup or dovm the slope.
•Afways put blocks under the fr^s to prevent the machine from moving.
• Lowerthe dump body fully.

When leaving the machine, alvi/ays do as follows.
• Lowerthe dump txxJyfully.
• Applythe parking brake, frien stop the engine.
• Lod<the dump control lever.
• Remove the starting key and always take itwithyoj.

STOPr RUN



6. PRECAUTIONS FOR OPERATION

USE SIGNALS

V\^Ten carrying out work with one or more workers, or when using a
signalman, detemiine the signals and the person in charge tsefone starting
work, and always follow the agreed procedure.
Even when using a signalman, always pay careful attention to the following.
• When working in confined spaces or indoors, be careful not to hit the

surroundings or the ceiling.
• When operating in uitan areas or on roads, put up fences around the
jobsite and take steps to ensure the safety of passing traffic and
pedestrians.

MAKE JOBSITE FLAT

• F

Makethe jobsiteflat. Thiswill not onlyincrease the efficiency butwill also ensure safety.
Ifthe jot)siteis dusty, spray water to ensure the visibility.

OPERATE DUfVIP BODY CAREFULLY

When carrying out dumping operations, be carefulof the following.
• Check that there is no person or ctostaclenear the dump t)Ody.
• Stop the machine at the determined point and operate the dump in
accordance with signals from the signalman.

• Blockthe tracks to prevent the machine from movingin reverse.
• When dumping on slopes, there isdanger ofttie machine tipping over. Ifitis
feltthat there is danger to the machine, stop frieoperation immediately.

Never load the machine above its capacity.
Overioading will not only cause feilures, butwill also cause overrunning and
tippingover on slopes.

•Do not loadthe dump Ixxly on one side. Alvrays spread the loadtomaintain
the balance inthe dump body.

•When carrying long objects, such as timber or steel beams, give careful
consideration to the position of friecenter of gravity of the load, and secure
with ropes.

•When stacking U-shaped ditch liners or concrete blocks, laya plate dovm
first and secure with ropes to preventthe loadfrom slipping.

XMA68190



DO NOT GO CLOSE TO HIGH-VOLTAGE CABLE

When canyingout operations on jobsites where there are powercables, use
a signalrnan and tal<e steps to protect the electric cables. Check with the
electricity companybeforestarting operations.
• Going dose to high-voltage catMes can cause electric shock, even ifthe
machine does not touch the cables. Always maintain the safie distance
given below between the machine and the electric cable.

Voltageof Bectrical
enable

Minimum Safe

Distance

Lowvoltage
(Distribution line)

100«200V 2m

6,600V 2m

Spedal
(Transmissionline)

22,000V 3m

66.000V 4m

154,000V 6m

187.000V 6m

275.000V 7m

500.000V 11m

• If the dump body shouldtouch the electric cable, the operatorshould not
leave theoperator's compartment Heshould call another worker to report
the situation.
Thefollowing actions are efiiective inpreventing accidents.
(1)Wear shoes withrubber soles.
(2)Usea signalman togivewarning ifthe machine approaches toodose to

the electric cables.
• When carrying outoperations nearhigh-voltage cables, do notletanyone
come dose to tiie machine.

1-16
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7. PRECAUTIONS FOR TRANSPORTATION

Always use ramps which futfill the following conditions.
• Strong ramps whichcan fully support the weight of the machine.
• Ramps witha widthgreater than the vwdtfi of the crawlers.
• Ramps of a length which will not form a steep angle when placed against
the platform ofthe tnjck or trailerto be used fortransportation.
Ifthe ramps are too long and they bend excessively, use blocks to support
the ramps as necessary.

• Ramps with hooks and non-slip surface.
• Be sure that the ramp surface is dean and free of grease, oil, ice and loose

materials. Remove dirt from the machine tracks.

Loading and unloading the machine always involves potential hazards.
EXTREME CAUTION SHOULD BE USED.

Always do as follows
• Perfonm loadingand unloadingon firm levelground only.
• Stop the engine of the haulage truck, apply the parkingbrake securely, frien

block the tires.

• Set the ramps paralleland in linewiththe widthof the crawlers.
• Fixthe hooks of the ramps securely to the fruck platform.
• Set the machine to be loaded in line vwth the ramps, then approach the

ramps at low speed.
• Do not correct the direction of travel when on the ramps.
If it is necessary to change the direction, drive the machine off the ramps,
and set the machine to the correct direction.

• After loading, put blocks under the front ana rear of the crawlersto prevent
the machine from moving, then tie the machine down witti chains or wire
rope.

SHIPPING

CORRECT

Distance between ramps

•When shipping the machine on a hauling vehicle, obeyail stateand local laws governing theweight, vwdth, and
lengthofa load.Alsoobey all applicable traffic regulations.

•Take into accountthe width, height and weight ofthe loadwhendetermining the shipping route.



8. POSITION FOR ATTACHING SAFETY LABELS

Alwayskeep these labels dean.

Ifthey are lostor damaged, alwaysattach them again or replace them with a new label.

Thereare other labels Inaddition to the safety labelslisted as follows, so handlethem inthe same way.

View A

Is
: D D

11) (2.

m ?Oo
1 •1.

(3) (J

ViewB

®

10) A dl) 11

j

0

ViewC
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(1)machinePrecautionswhen travelDng downhill (2)Precautionswhenoperation (1-41010-1330)

(141010-1290)

Awarning
WHEN TRAVELLING DOWN SLOPES

•When traveling down slopes, reduce the engine speed
before traveling on slopes, adjust the travel level
throttle, and travel down the slope at low speed.

>DO NOT travel across or parallel slopes. The machine
may overturn sideslips.

>NEVER travel down slopes at engine speed more
then the rated engine speed. This may overturn and
dangerous slipping. .-„o,o-i»o

(3)Precaution forstarting engine and leaving

(1-41010-1320)

Awarning
STARTING ENGINE AND MACHINE

>When starting engine, put the travel lever in the N
position, and put parking brake lever or the switch in the
STOP position.

>When traveling the machine, always put the parking brake
lever or the switch in the RUN position.

>Ensure safety around the machine, sound the hom and start
>DO NOToperate abruptly; this means no startingabruptiy,
stopping abmptly or turning abruptly. Operating abniptly
may cause the track to disengage or cause the machine
to fall over.

1-41010-1320

(5)Precautions forslopealamri (1-41010-1360)

AWARNING

DANGER SLOPE ALARM
Alarm soundondangerous slopes,
Travel at slowspeed on down
slopes.

1 -41010 -1380

Awarning
•Before operating the machine read the Operation &
Maintenance Manual carefully.

•Take extra care when traveling on uneven ground or
oval-shaped ground. Depending on the track tension,this
may cause the track to disengage or the machine to damage.

•Always check if there are stones clogged around the
inks before starting.

•When entering under the dump body for checking,
always use the safety bar to prevent the dump bodylowering.

•Always dump the load on the level, hard ground.
•When leaving the operators seat, put the travel lever
in the N position, and put the parking brake or the
switch in the STOP position.

•DO NOT use the parking brake as the service brake
except in an emergency.

•When leaving the machine, always take the key.
1-41010-1330

(4)Caution torperiodic replacementparts

(1-12020-1210)

A caution
Replace the following parts periodically.

Periodic replacement parts
Fuel hose (from fuel tank to fuel injection pump)
Fuel hose (from fuel Injection pump to fuel tank)
Hydraulic hose (from main pump to travel motor)
Hydraulic hose (from near pump to main control valve)
Hydraulic hose (from dump control valve to dump cylinder)
Hydraulic hose (twtween left and right dump cylinder)
SeallwH

Every 2 years

1-12020-1210

(6)Precautionsforwarming-up operation (1-41010-1230)

1-19

A WARNING

SEAT BELT
• Always fasten the

seat belt during
operation.

1-41010-1310



(7)Precautions when fitting seat belt (1-41010-1310) (8)Bewareof rotating fan and pulley(1-41010-1260)

ACAUTION

WARMING-UP
•This machine must be properly
warmed up, or the equipment will
operateabnormally or unexpectedly,
and may by damaged.

1-41010-1230

AWARNING

FAN, PULLEY
' When engine is rotating,
keep hands, feel clothes,
etc. away from fan and
pulley.

1-141010-1260

(9) Beware ofhigh-temperature coolant (1-41010-1300) (10) Precautions whenadding fuel (1-41010-1280)

AWARNING

RADIATOR
DO NOT open the
cap when the engine
is hot. Opening may
burn you.

i-4toio-iaao

ADANGER

1 DIESEL FUEL

I J • Stop the engine when
adding fuel.

• Keep away from fire.

1-41010-1280

(11) PrecauBonslbrdieselfuel (1-12020-1310) (12) Precautions for oil inside hydraulio lank (1-41010-1250)

Only use diesel fue
1-12020-1310

ACAUTION

HYDRAULIC OIL
• Use the specifiedhydraulic

oil shown the Operation
& Maintenance Manual.

I^IOtO-1250

(13) Precautions tor high temerature muffler (1-41010-1220) (14) Bevyare ofrotating crawler (1-41010-1240)

AWARNING

Hhimwliirn?

•DO NOTtouch hot portion,
touching may cause you.

1-41010-1220
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A DANGER

TRACK
DO NOT get on the
rubber track as this
may cause you to
fall or be caught.

1 ^1010-12«



(15) Precautions forcrawleradjustment valve

(1-41010-1270)

Awarning

VALVE
High pressure. DO NOT
loosen the valve more

than one turn.

Careless loosening will
cause the valve to jump
out.

(16)Warningtag to prevent operation during maintenance

(1^1010-1210)

A DANGER
DO NOT operate this machine!
When this tag is not being used,keep it in
the storage compartment.
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1.GENERALVIEW

1.1GENERALVIEWOFMACHINE

(1)Enginebonnet

(2)Rearviewmirror

(3)Fueltank

(4)Hydraulictank

(5)Canopy

(6)TravelLever

(7)Operator'sseat

(8)Dumpbody

(9)Satietybar

(10)Rearidler

(11)Carrierroller

(12)Trackroller

2-2
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(13)Dumpcontrollever

(14)Travelmotor,sprocket

(15)Rubberaawter

(16)Tumsignallamp

(17)Headlamp



1^GENERALVIEWOFOPERATOR'SCOMPARTMENT

XMA68320
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(1)Controlpanelbox

(2)Travellever

(3)Operator'sseat

(4)Dumpoontrollever



1.3GENERALVIEWOFCONTROLPANELBOX

XMA68340

(1)Enginethrottlelever

(2)Hi-ljospeedrangeselectorsyAM

(3)Parkingbrakeswitch

(4)CoiTibinationswitch

(5)Slopecautionlamp

(6)Houmreter

(7)Tachometer

(8)Starterswitch

(9)Monitorpanel

(10)Preheatingindicatorlamp

(11)Fuseboxcover

14GENERALVIEWOFMONITORPANEL

WATERTEMP

©)
—

£3

p\«iRUN

CWTXM

OVERRUN

GANGS

HST

PRESS.
—

HST

temp:

Fua®

XMA56710E

(1)Enginewatertemperaturegauge

(2)Batterychargelamp

(3)Engineoilpressurecautionlamp

(4)HSToiltemperaturecautkMilamp

(5)HSToilpressurecautionlamp

(6)Fuelgauge

(7)Over-oindangerlamp

(8)Over-runcautionlamp

(9)Parkingbrakepilotlamp

(10)Highspeedtravelpilotlamp
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2. EXPLANATION OF COMPONENTS

The following is an explanation of devices needed for operating the machine.

To carryout suitableoperationscorrectly and safeSy, it is Important to understand fully the methods ofoperating the

equipment and the meanings of the displays.

2.1 METERS AND LAMPS ON CONTROL PANEL BOX

[1] TACHOMETR

A WARNING

When traveling uphill or downhill, be sure to regularly check the tachometer to ensure the engine is
running at an appropriate speed. Inparticular,when travelingdownhill, run the machine at a slow speed
as much as possible to prevent an overmn.

This shows the engine ^>eed.

•k Immediately after the engine started, the tachometer indication is

unstable for a few seconds, but after that, it should show the correct

[2] HOURMETER

This shows tie total number of hours of the operation ofthe machine.

When the starting switch is at the ON position, the meter will advance

even ifthe machine is not moving.

Use the hourmeter reading as the standardforperiodic inspection and

maintenance.

★Whenyou stoptheengine, always turn thestarting switch totheOFF
position.

•
HOURMETER

ooooo

[3] SLOPE CAUTION LAMP

If this lamp lights up when traveling downhill, the machine has exceeded the permissible range of the
slopeangle. To prevent thedanger ofoverrun, cany outthefollowing operaticMis quickly andcontinue
to travel downhill.
1. Retum the travel leverto the Nposition and set the travel speed to a range whereitdoes notnaturally

increase.

2. Operate the engine throttle lever to reduce the engine speed.
3. Ifthe OVERRUN CARE lamp on the monitorpanel lightsup even when the above operation is carried

out, itmeans that the machine is exceeding the safe travel speed.
Stop the machine immediately and reduce the load on the dump body.

This lamp wamsthe operator that the machine has entered thedanger

zone for the angle of the slope.

If the machine exceeds the permissible slope angle (9 deg) when

traveling, theslope alarm buzzer under theoperator's seatwill sound for
5 seconds and the monitor lamp will lightup.



[4] PREHEATINGINDICATOR LAMP

Thisinforms the operatorof the actuationcondition ofthe preheating.

When the starting switch is turned to HEAT, it lights up and then goes

out to informthe operator that the preheating of the engine is completed

lArUse the HEAT position of the starting switch when starting in cold
weather on when it is difficult to start the engine.

2-6
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2.2 METERS AND LAMPS ON MONITOR PANEL
[1] ENGINEWATER TEMPERATURE GAUGE

Thisindicates the temperatuPB ofthe enginecxx)ling water.

During operation,the indicator points should be inthe green range.

Ifthe indicator points is red range, runthe engineat lowspeed and wait

forthe indicator points to go down to the green range.

-A-After stopping the engine, checkforleakageofwaterfifom the radiator,
and dogging of the radiatorcore.

Check also that the fian t}elt tension and check damage to the fian belt

FUEL GAUGE

This indicatesthe amount offuel rennaining inthe fueltank.

When the starting switch is at the ON position, ifthe indicator points to

the E, there is little fuel remaining, so fill the tank.

-ArMake ita njletofill the tank(tothe pointwheretfieindicator points toF

when completingthe workat the end ofeach day.

[3] PARKING BRAKELAMP

This shows the operation of the parkingbrake.

Ifthe parking brake switch is set to the ON (STOP)position when the

engine is running, the lamp lights up.

Ifthe parking brake switch Is set to the OFF (RUN) position when the

engine is ainning, the lamp goes out.

[4] HIGH-SPEED TRAVEL PILOTLAMP

Thislights upto inform theoperatorthatthe machine is inthe high speed

travel range.

When the Hi-Lo speed range selector switch is pressed to set it to the

HIGH SPEED, the lamp lightsup.

When the HMjo speed range selector switchis pressed again to set itto

the LOWSPEED, the lamp goes out

[Si BATTERY CHARGE LAMP

This shows the conditbn of the charging system.

Itlights upwhenthe starting switch isturned ON, andwhentheengineis
started and the speed rises, itshould go out

If it lights up during operations, there is an abnormality inthe charging
system.

Stop the engine immediately and check forthe problem.

★Check the altemator and fan beit tension.

★If the inspection shows that there is no abnormality, please contact

your distributor.
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[6] ENGINE OIL PRESSURE LAMP

Thiswarns the operator that the engine oil pressure has dropped.

Itshould be out during operations.

Ifit lights up during operations, the engine oilpressure has dropped.

Stop operations immediat^y and check for tiie cause.

ik-Check the engineoil levei. Checkalso for clogging of the engine oil

filter.

★ff the inspection shows that tiiere is no abnormality, please contact

your distributor.

[7] OVERRUN CARE LAMP

*&>*

Ifthis lamp lights up when traveling downhill, It means that the machine is in an extremely dangerous
situation. Carry out the following emergency operation to stop the machine immediately.
1. Retum the travel lever to tfie N position and apply tiie brakes.
2. When the machine stops, move the dump control lever to the RAISE position to dump the load and

reduce the weight
3. Retum the throttie lever to the LOWSPEED position to re duce the engine speed.
4. Put the travel lever as close as possible t the N position, then start traveling downhill again.

The ovenun care indicator may also light up vt^en the engine is accelerated under no load, or when the
machine is travelingunloaded on flatground, but this does not indicateany abnormality.

When the machine is traveling on a slope, this warns ttie operator that

f»e machine is inan extremelydangerous situation.

The monitor lights up ifthe engine and HST(main pump, travel rrotor)

exceed ttie normal maximumengine speed when traveling downhill.

[8]OVERRUN DANGER LAMP

OVER RUN

CAUTION

• Ifthis lamp lights up whentraveling dovmhill, itmeans that the machine is in an extremely dangerous
situation. Cany out the following emergencyoperationto stop the machineimmediately.
1. Retum the travel lever to the N position and apply the brakes.
2. Retum the throttie leverto the LOW SPEEDpositk>n to reduce the engine speed.
3. If it is not possible to stop the machine completely, set the parking brake switeh to the STOP

position to apply the parldng brake.
•If the emergency brakehas been used insuch an emergency, always cany out Inspection and repair of
the parking brake, ff the machine is used withoutchecking the parkingbrake, tiiere is danger that the
par1<ing brake may not work effectively.

Wiienthe machine is traveling on a slope, thiswarns the operator tliat

the machine is inan extremelydangerous situation.

The monitor lights up iftl^e engineand HST (main pump, travel motor)

exceed the danger limit fortheengine speed when traveling downhill. OVER RUN

DANGER
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|9] HSTOIL PRESSURE LAMP

Thiswarns the operator that the HSToilpressure has dropped.

Itshould be out during operations.

Ifit lights up during operations, the HST oilpressure has dropped.

Stop operations immediatelyand check for the cause.

^Check the line filter and strainer for clogging, checkforoil leakage

fromthe hydraulic piping, and check the oillevelin the hydraulic tank.

-A-jf the inspection shows that there is no abnomiality, piease contact

your distributor.

[Kq HSTOILTEMPERATURE LAMP

Thiswarns ofan abnonnaiityInthe HST hydraulic oiltemperature.

This lampshould be out duringoperations.

If it lights up during operations, the HST hydraulic oil temperature has

dropped below 20 deg Corhas risen toapprox.95degC.

Ifthe HST hydraulic o9 temperature is below20 deg C, cany out the

wamiing-up operationuntil the monitor goes out

If the HST hydraulic oil temperature has gone above 95 deg C, take
steps to reduce the toad on the machine, suchas reducing the payioad,

reducing the engine speed, and avoiding continuous operation under
load.
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2.3 SWITCHES AND LEVERS ON CONTROL PANEL BOX

[1] STARTING SWITCH

Thisswitchis used to start and stop the engine.

• OFF: The starting key can be inserted and removed at this position.

When the key is turned to this position, all the switches for the electric heat

circuits are tijmed off, and the engine stops.

•ON: Electricity flows to the charging drcuit and lamp drojit. VV J' j
•START: This is the position for starting the engine {the starting motor ^

turns). XMA00600E

• PREHEAT: When starting the engine In low temperatures, set the key to this position. The engine intakeair is

heated to make It easier to start the engine.When ttre preheating indicator lamp(glow indicator) lights up and the

preheating is completed, tumthe starting keyquickly to the START position to start the engine.

★After theengine isstarted, donottum thekey totheOFF position except when stopping theengine.

[2] ENGINE THROTTLE LEVER

• Ifthe engine Is stopped before rthas cooled down properiy, there is danger that the service iifd of the
engine parts will be reduced.Neverstop the engine suddenly except incases ofemergency.

• If the engine has overheated, do not suddenly stop it Run the engine at a midrange speed and
gradually cool Kdown before stopping it

Thisleveris used to control the engine speed and output

• Pulled back:Enginerunsat high speed

•Pushedforward: Engine mnsat low speed
0\ speed

Low speecT

[3] HI-LOSPEED RANGE SELECTOR SWITCH

•Whentraveling on slopes, alwaysset the travelspeed range to lowspeed.
If the machine is driven inthe high speed range, itwill cause the engineto overrun.

>When traveling with a load, always set the travel speed rangeto low speed.
If the machine isdriven inthe high speed range, itwill causetheengine to overheat

TTiis switch isusedtoselect thetravel speed range.
Whenthe switch isoperated,the speed selection mechanisminsidethe

travel motor isactuated andthemachine enters thehigh speed range or
lowspeed range.

In the high speed range and low speed range, if theengine speed and

theamount the travel lever is operated are the same, the travel speed
changes.

• Push (HIGH): The tnavel motor changes tothe high speed range and
the high speed lamponfrie monitor panellights up.

• Push again (LOW); The travel motor changes to thelow speedrange
and the high speed lampon the monitor panelgoes out

XMA55340E



[4] PARKING BRAKE SWITCH

NOTICE

Before starting the engine, always press the parking brake switch to set It to the STOP (parking)
posftion. IfHIs not In this position, the engine cannot be started.

This switchis used to operate the parking brake inside ttie travel motor.

• ON (STOP): The parking brake is applied, the parking brake lamp on

the nronitorpanel lights up, and the alarm buzzer sounds.

• OFF (RUN): The parkingbrake Isreleased and the parking brake lamp

on the monitor panel goes out.

[5] COMBINATION SWITCH

This switch is used to operate the hom, head lamps, lighting, and tum

signal lamps.

• Press caiter of switch: Hom sounds.

• Tum switchknob one stage clockwise: Head lamp (Lo)and instrument

lighting lightup.

• Tum switchknobtwostages clockwise: Head lamp (Hi) and instrument

lighting lightup.

• Move lever back: Lefttum signal lamp flashes.

• Moveleverforward: Righttum signal lamp flashes.

STOP RUN

XMA68360E



2.4 WARNING DEVICES
[1]H0RN

Horn (1)is installed insidethe fifont grill to the frame on the leftside ofthe

When the startingswitch is turned ON and the hom switch is pressed,

horn(1)will sound continuously.

Always sound the hom to wam the people in the surfounding area

tjefbrestarting the engine or Ijeforemovingthe machine off.

XMA68370

[2]SLOPE ALARMBUZZER

Slope alarm buzzer (2) is installedunder the operator's seat.

Ifthe angle of the slope goes above the set angle when the machirB is traveling, slope alarm buzzer (2) will

automatically sound intermittently to wam the operator that the angle is too large.

Itisdangerous tocontinuetraveling with the dump bodyloadedwhenslopealarmbuzzer(2)sounds.

Whentraveling downhill, do as follows to preventany dangerfrom overainning.

1. Operate the throttle leverto set the engine speed to low speed.

2.Set thetravel lever as close as possible to the Nposition,thendrive themachine carefully.

3. If the loadinthedumpbody exceeds the maximum payload or isneartfiemaximum payload, reducethe load.

[3] BACKUP BUZZER

Backupbuzzer (3)is installed on the left side insidethe frame at the rear of the chassis.

When theengine isstarted andthetravel lever isoperated toREVERSE, backup buzzer e will sound intennlttentiy
towam the operator that the travelleveris at the REVERSEposition.

[4] PARKING BRAKE BUZZER

Pari<ing brakebuzzer (4) is installed inside thecontrol boxintheoperator's compartment
When the starting switch is turned to ON position and the parking brake switch isoperated to the ON (STOP)
position, parking bnEike buzzer (4) will sound intermittentiy toinfiorm theoperator that thepari«ng brake isapplied.
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2.5 TRAVEL LEVER

• Always stop the machine before switching the travel levers between FORWARDand REVERSE.
Ifthe direction of travel is suddenly changed, rt may cause damage to the machine.

• Do not operate the travel lever by a large amount suddenly. Always operate them slowly.
Ifthey are suddenly operated, the machine and the operate willsuffer a large shock.

• When stopping the machine, do not retum the travel lever past the N (neutral) position. If the lever is
moved past the N(neutral) position, rtwillcause Allure such as reverse rotation of the engine.

• Do not make unnecessary counter rotation tums or sudden turns at high speed.
There is danger that the crawlers and hydraulic equipment may be damaged, or that the machine may
hitsome otherobject

The travel lever is used to drive the machine in forward or reverse, to stop or steer the machine, and to control the

travel speed.

★The travel leverbecanes heavieras there isoperated inthedirectbn of FORWARD or REVERSE, and becomes

lighter as there is oper^ed back towards N (neutral).

When the travel lever is placed in REVERSE, the Ijackup buzzer will sound.

[1]TRAVEUNG STRAIGHT OR STOPPING

Operate the travel lever to the frontor rear.

• FORWARD; Push the levers forward.

• REVERSE: Pull the levers back.

• STOP: Retum the levers to the N position.

[2] TURNING (STEERING)

Keep the travel leverpushed to the front or rear and rotate the leverin

the desired direction.

•Traveling forward left: Push the travel lever fonward and rotate to left.
• Traveling forward right Pushfrie travel leverforward and rotate to right

• Traveling in reverseleft Pull the travel lever backand rotate to right
•Traveling in reverseleft Pull the travel lever backand rotate to left

[3] GRADUAL TURNNING

Adjust the amount that the travel lever is rotated to adjust the arigle
when tuming.

Rotatethefravel leverslightly to makea gradual turn, and rotate itfurther

to turn at a sharper angle.

[4] SPIN TURN

Place the travel leverat the N position and rotatethe travel lever.

[5] CHANGING TRAVEL SPEED

Adjust theamount thatthe travel lever isoperated tothefront or rear.
Operatethetravel lever slightly from ttieNposition totravel at low speed,
and op©ate itfurther to increase frie speed.

FORWARD

)REVERSE

K,'^^ \ XMA10401E

FORWARD left^4#-

\
FORWARD right

f REVERSE right
I 'N<MA10160E

RIGHT

XMA18740E



2.6 DUMP CONTROL LEVER

>>^ways stop the machine before operating the dump body to the dump position.
•Position a signalman to ensure safety in the sunx)unding area, and follow his signals when canying
out the dumping operation.

•Always operate the dump control lever slowly, if the dump body is suddenly stopped or it Is allowed to
hit the frame when it is lowered, it will cause failures and will also cause problems of safety in the
surrounding area.

' When leaving the operator's compartment with the dump body raised, always lock the dump control
lever. Inaddition, use the safety bar to prevent the dump body from coming down.
Even when the engine isstopt^, itispossible tolower the dump body.

[1] DUMP CONTROL LEVER

Dumpcontrol(ever(1) is used to raise and lowertiie dump body.

There are three operating positions: RAISE, HOLD, and LOWER.

• RAISE:The dump body is raised.

• HOLD: The dump body is stopped and held Inposition.

• LOWER: The dump body is lowered.

★When the control lever is released, it automatically retums to the
HOLDposition.

PI DUMPCONTROL LEVERLOCK

Lever lock (2) is used to hold the dump control lever at the HOLD

position.

2.7 DUMP BODY SAFETY BAR

HOLD raise

\. i

LOWER

XMA10ig0E

• tfitis necessary to go under the dump body to cany out inspection and maintenance, always use the
safety t>ar to prevent the dump body from coming down.

•When usingthesafetybar,checkthatthe bar is fitted securelyto the dump bodyholder.
•The safety barisa safety device usedduring inspection andmaintenance. Do notuse thesafrtybarto
supportthe dump body v4ien replacing thedumpcylinder, valve, hydraulic hoses,orotherequipment
In such cases aK^ys support the dump body with acrane.

Safety bar (1)isa device toensure safetyduring operations, and is used

when going under the dump body to carry out inspection and

maintenance.



2.8 FUSE BOX IN CONTROL PANEL BOX

' Ahwaysturn the starting switch to the OFF position before replacing the fuse.
' ifthe fuse is blown, always check for the cause In that circuit and carry out repairs before replacing the
fuse.

' When replacing the fuse, always replace Kwith a fuse of the same capacity.

Fuses are devices to prevent electrical equipment and wiring from burning out
Ifa fuse is conoded or covered in white powder, always replace it

1. Remove fuse box cover (1) under side of the control panel box, and

check or replace the fiises inside it.

2. The fuses inside the ftjse box are for the circuits shown in the table

below.
No. Capacity I Name of circuit
1 15A Tadiometer

2 15A Backup buzzer

3 15A Turn signal lamp

4 15A Head light, illumination, Horn

5 15A Monitorpanel lamp

6 15A Slope alarm lamp

7 15A Hi-Lo speed range selector switch

8 15A PaiWng brake switch

9 15A HST oilpressure switch

10 15A Overrun monitor lamp

11 15A Hourmeter

12 15A Spare (3 pices)

★{A) in the figure indicates the dip used for repladng a fuse. Use this

clipwhen replacinga fuse.



ZQFUSESINSIDEWnRING^

• Always turn the starting switch to the OFF position before replacing the fiise.

• tfthe fuse has metted, always check the circuit to find the cause, and cany out repairs before replacing

the fuse.

• When replacing the fuse, always replace it with a fuse of the same capacity.

[1] SIGNS OF FAILURE

Ifthese fuses show any of the foUowing signs, carry out inspectionand

replacement

• Slow blowftjse (1) (75A)

Ifthe power does not come on when the starling switeh is turned to the

ON position, cany out inspectionand rBplacement.

• Slow bfowfuse (2) (65A)

If the batterycharge lampstays lighted up during operations, carryout

inspection and replacement

[2] METHOD OF REPI-ACEMENT

Replace these fuses as follows.

1.Open the engine bonnet Fordetails, see 2.12 ENGINE BONNET inthe operation section.

2. Checkeach fuse inthe wiring harness.
For slow blow fuses (1) and(2), disconnect thefusecaseconnector, takeout thefuse, andcarry outinspection
and replacement.



2.10 OPERATOR'S SEAT

A CAUTION
• Adjust the operator's seat befcMe operations. Always adjust
the operator's seat after it has been used by anottier operator.

• Adjust the operator's seat so that you can operate the travel
lever easily with your back against the seat backrest

• Never adjust the seat when traveling.
• Always lower the armrest before starting operation. The
armrest is installed to prevent the danger of the operator failing
from the operator's seat if the machine tips at an angle when
traveling.

[1] ADJUSTMENT OF SEAT FRONT - REAR SUDE

Sit in the seat, use front-rear slide lever (1) at the seat fbrvrard under

right side to adjust.

1. Whilepulling lever (1) to the right move the seat forwardor backward

to set it to a desired position.

2. Take your hand off lever (1), and press the seat slightly to lock the

seat.

[2] ADJUSTMENT OF RECLININGANGLE

Sit in the seat, use reclining adjustment lever (2) at the seat leftback side

to adjust the recliningangle.

1. Whilepulling lever (2)up. sit up straightto move your back away from

the backrest. The backrest tilts forward.

2. While pulling lever (2) up, press your back against the backrest, and

keep pressing until the backrest reaches your desired position.

3. Take yourhand offlever(2), and press the backrest slightly to lockthe

seat.

[3] ADJUSTMENTOF ARMREST
Armrest (3) troves up and down.

When getting inor outof the operator's compartment raise the armrest

When sitting in the operator's seat and carrying out operations, always

lower the amirest

[4] ADJUSTMENTOF HEADREST
Headrest (4) can be adjusted up or down.

Whitepressing knob (5), move headrest (4) up or down.

To remove the headrest move Itup all the way.



2.11 SEAT BELT

>Before fastening seat belt, always check that there is no abnomiaiity in the beK mount or seat belt
clamps. Ifthere is any wear or damage, always replace the seat beft

>Always adjust the seat belt and fasten it before starting operations.
The seat belt is installed to prevent the danger of the operator falling from the operator's seat if the
machine tips at an angle when traveling.

>Do not use the left or right seat belts when they are twisted.

When the seat belt has been used for a long period, and the beK is damaged or starting to become fluffy,
or if the clamps are broken or distorted, replace with a new seat belt
Always replace the seat belt once every three years even ifthere Is no vislbie sign of abnonmallty.

[1] FITTING AND RELEASING SEAT BELT

1. Sit in the operator's seat, push your back against the back of the

seat and adjust the operator's seat to a positionwhere itis possible

to operate the travel lever easily. For details, see 2.10

OPERATOR'S SEAT in the operation section

2. Hold seat belt buckle (1) and tongue (2) In your leftand righthands,

and insert tongue (2) intobuckle(1).

3. Pull the seat belt to check that the tongue and buckle are locked

securely.

4.When removing the seat belt, press thecenterofbuckle (1)and puH

out tongue (2).

[2] ADJUSTING SEAT BELT LENGTH

Adjust the seat beltso that itfits yourbodywithout twisting and so that

the buckle is in the center at ttie front.

•TO MAKE SHORTER

Holder stopper (3)of the seat belton the tongue side, then pull the

seat belt at a point between tongue (2) and stopper (3) towards

tongue (2).

This will move stopper (3) towards the seat nx)unt and will shorten

the seat bel

•TO MAKE LONGER

Holder stopper (3)of the seat belton the tongue side, then pull the

seat beltat a pointbetween tongue (2)and stopper (3)towards the

seat belt mount.

This v/ill movestopper (3)towards the tongue (2) and will lengthen

tie seat belt
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2.12 ENGINE BONNET
When carrying out inspectionand maintenance of the engine, radiator

fins,oilcoolerfinsor battery,do as follows to open the bonnet

1. Release the lock (1) with key, and open the engine bonnet (2) to

forwarrl.

2. Aftercompletion of inspectionand maintenance, return the engine

bonnet(2)toclosed,and lockupthe lock (1)secuiBly with key.

2.13 ENGINE UPPER AND REAR COVERS
When carrying out inspection and maintenance of the fuel system

prim, fuel filter, waterseparator, muffleror hydraulic tank, doas follows

to remove the engine covers.

1. Rerrrove 9 bolts(2),then removethe engine rearcover(1).

2. Remove10 boHs (4), then removethe engine uppercover(3).

2. After completion of inspection and maintenance, set the engine

uppercover(3) at the mounting position first, thentighten mounting

bdts (4). Nextset theenginerearcover(1)at the mounting position,
tiien tighten mounting bolts (2).

2.14 UNDERCOVER
When changing ttiecoolant doas follows to renrove theunderx»ver.
1. Set a garagejackunderthe centerofundercover (1).

★Set a wooden bk)ck between the jack and the undercoverto

preventdamage to the undercover.

2. Remove 3 mounting bolts (2). then lower tiie jack and open
undercover (1).

3.After completion ofinspection and maintenance, putundercover (1)
on tiiejack, set itat tiie mounting position undertiiemachine, then
tightenmounting bolts (2).
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3. OPERATION

3.1 CHECK BEFORE STARTING ENGINE
[1] WALK-AROUND CHECK

• Check carefully that there are no dead leaves, waste paper, oil, grease, or otfier flammable materials
around the battery or the mifffler, or other parts of the engine which reach high temperatures. These
flammable materials can cause flre.

• Check carefully that there is no leakage of oil or fiiel from the hydraulic hoses or fuel hoses. If any
cracks, deformation, or other abnormalities are found, repair them immediately. These problems will
cause fire, abnormalities intravel, or problemswith raisingor lowering the dump body.

• Always use the handrails and steps wtien getting on or off the machine.

Before starting the engineat the beginning of the day's work, look underand around the machine and check the

following points.

•Check for deadleaves, waste paper, dust, oil, orgreaseat places which reach high temperatures.
•Checkforlooseor missing bolts, nuts, orconnecting pins.

• Check for leakage of oil, fuel, or coolant

• Check for hangingelectrical wires or loose connections.



(1)Check around engine

Check for dead leaves, waste paper, dust oil. grease, orother flammable materials, andcheck for leakage offuel,
^ oil, orcoolant from theengine. Remove anyflammable materials, and repairanyabnormalities.

Check for hanging electrical wires, loose connections, orsigns ofbums around thestarting motor, alternator, battery,
or batteryrelay. Repairany abnormality.

Check the fifont surface of the radiator, oil cooler and inter cooler fordead leaves, waste paper, dust, or other

flammable materials or materials which cause clogging. Removeanysuch materials.

(2)Check undercamage (rubber crawler, track roller,canier roller,sprocket. Idler)

Check fbr anywear, breaks, orcracks. Check for anylooseormissing nutsorbolts. Tighten ifnecessary and repair
any abnormalities.

(3) Check under machine

Check the hydraulic tankand fueltankfbrleakage, and check the ground underthe machinefortraces ofoil, fuel, or

coolant If anysignsofleakageare found, checkforthe source oftiie leakageand repairanyabnormality.

Checkfbrk)Ose or missing nutsand bolts from ttie undercoverand otherparts, and tighten ifnecessary.

(4)Check dump body, safety bar

Check fbr any wear, breaks, or cracks. Check for any loose or missing nuts, bolts, or connecting pins. Tighten if

necessary and repairany abnormalities.

Check fbrany leakage of oilfiDm the hydraulic hoses or hydraulic cylinders, and repairany abnormality.

I
(5)Check mirrors, lamps, monitor panel

Check fbr any damage to tiie minors, lamps, meters, or monitor panel, and repair or replace if there is any

abnormality.
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[2] CHECKS BEFORE STARTING

Before starting the engine at the beginning of the day's work, cany out the following checks before starting and

checks when required.

Fordetailsofthe checks beforestarting, checks when required, and other maintenance, see "MAINTENANCE".

1. Checks when required

(1) Check, adjust ruljber cnavster tension

(2) Check rubber crawler for damage, wear

(3) Clean, replace air cleaner

(4) Clean inside of cooling system and change coolant

(5)Check, dean radiatorfins, oil coolerfins

(6) Fuel system prim

2. Checks before starting

(1) Check coolant level, add water

(2) Check fuel level, add fuel

(3) Check, drain water from fuel/water separator

(4) Check engine lubricating oil level, add oil

(5)Check oitlevel in hydraulic tank, add oil

(6) Check dust indicator

(7) Check, adjust fan belt tension

{8) Check elec&ical wiring

(9)Check operationof switches, lamps, gauges

(10) Check operation of horn, alarm buzzer

[3] ADJUST OPERATOR'S SEAT

• Adjust the operator's seat before operations. Ahn/ays adjust the operator's seat after it has been used
by another operator.

• Adjust the operator's seat so that you can operate the travel lever easily with your back against the
seat backrest

• Never adjust the seatwhen traveling.
• Alvrays lower tfie armrest and ^sten the seat belt before starting operation.
The armrest and seat beftare installed to prevent the danger of the operator falling from the operator's
seat if the machine tips at an angle when traveling.

Fordetails ofadjustingthe opeiatoi's seat, see "2.10 OPERATOR'SSEAT.



3.2 OPERATIONS AND CHECKS BEFORE STARTING ENGINE

1. Check that the travelleveris at the N position.

2. Check that the parkingbrake switchis at the ON (STOP) position.

3. Check that the dump body is oompietely lowered and that dump

control lever (1) is at the HOLD positton.

4. Check that lock lever (2) of the dump control lever is at the LOCK

position.
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3.3 STARTING ENGINE

Check that there are no persons or obstacles In the surrounding area, then sound the horn and start the
engine.

>When starting the engine, be sure to press the parking brake
switeh to set it to the ON (STOP) position.
The engine cannot bestarted without setting the parking brake
switch to this ON (STOP) position.

' Do not crank the starting motor continuously for more than 15
seconds.

If the engine does not start, wait for at least 2 minutes before
trying to start again.

[1]NORMAL STARTING ENGINE

1. Pull the throtdelever back and setit to the lowspeed position.

2. Insertthe key inthe starting switch, and turnitto the START position.

3. After the engine starts, release the key.

★The key will return automatically totheON position.

Mid-range speed

XMAS5510E

XMA01330E

>VHEAT
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I

STARTING ENGINE IN COLO WEATHER

When startingthe engine incx)ld terrtpeiatunss, do as fbtlows.

1. Pull the throttle lever fully to the back and set to the high speed

position.

2. Insert the key in the starting switch, turn itto the HEATposition,check

that the preheating indicator lamp on the oontrol panel box lights up,

and wait until itgoes out.

★When the key is released, it will return automatically to the OFF

position.

3. When the preheating indicator lamp goes out, tum the key to the

STARTpositionand start the engine.

4. Afterthe engine starts, release the key.

★The keywill returnautomatically to the ON position.
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[3] AFTERSTARTING (warming-up operation)

Run the engine under light load until the engine coolant temperature is within a green range. Do not
suddenly accelerate the engine.

After ^ engine starte,carry out the warming-upoperationas follows.

1. Push the throttle lever forward, set the engine to low speed, and njn

forapprox. 5 minutes under no load.

2. Pullthe throttle lever back, raise the engine to a mid-range speed, and

runfor approx. 5 minutes under no load.

3. Operate dump control lever (1) to the RAISE position, raise the dump

body to the maximum height and nin the engine in this condition for

apfMox. 5 minutes.

★Keep dump control lever(1)at the RAISE position.

4. Keep dump c»ntrol lever (1) at the RAISE position, turn the engine

Ihrottie lever to the right (clockwise) further to mn the engine at high

speed, and njn the engine in this conditionfor2 - 5 minutes.

This operation vi/arms up the hydraulic oil and makes the operation of

the travel and dump body smooth.

5. Check that the gauges and lamps on the control panel box, the

monitor on the monitor panel, par1<ing brake buzzer, and tsackup

buzzer work normally.

6. Check that there is no abnomiality in the exhaust gas color, engine

noise, or vibration.

High speed
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3.4 MOVING MACHINE OFF

^WARNING
»Check that there is no one in the area around the machine before starting. Check particularfy carefully
around the dump body at the rear of the machine.

>When starting the machine off, check that the surrounding area is safe, and sound the hom to Infomi
people that you are starting.

' When starting the machine off,operate the travel lever gradually.The more the travel lever is operated,
the faster the machine will travel. Do not start the machine off suddenly.

>When starting uphill on slopes, always start in the lowspeed range and run the engine at high speed.
Keep the travel lever as close as possible to the N position.

>When traveling fonvard downhill, if the angle of the slope goes above a certain range, the SLOPE
CAUTION lamp on the control panel box lights up and the slope alarm buzzer on ttie roof sound to
wam the operator.
His dangerous to start the machine offwith the dump body loaded ifthe slope alami buzzer sounds.
Reduce the engine to low speed, set the travel lever dose to the N position, and start the machine off
carefully.

1. Pullthe throttle lever back and run the engine at a mid-range speed.

2. Set the parking brakeswitch to the OFF (RUN) position to releasetfie
parking brake.

★Check that the parking brake pilot lamp on the monitor panel goes

out and that the parkingbrake buzzer stops sounding.

3.Operate the travel (ever gradually and startthe machine off ^owly.
★Wlien starting off in reverse, check that the backupbuzzersounds

when the travel lever is operated to the REVERSE position.

Mid-range speed
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3.5 SHIFTING SPEED RANGE, CHANGING BETWEEN FORWARD AND
REVERSE

•When traveling,select a travel speed to match the travelsurface and ground condition.
•When traveling on a slope, be sure to set the trav^ speed range to the lowspeed range. Also, \Adien
traveling on a slope, travel straightforward.

• When going down a slope, always travel in the lowspeed range. Run the engine at low speed and
operate the travel lever a maximum of half way from the N position. Traveling at excessive speed is
dangerous and willcause overrunning.

•Whentraveling up a slope, alwaystravel inthe lowspeed range. Runthe engineat the ratedspeed and
keep the travel lever close to the Nposition.Alwaystravel directlyup the slope.

• When traveling forward downhill, if the angle of the slope goes above a certain range, the SLOPE
CAUTION lamp on the control panel box lights up and the slope alarm buzzer on the roof sound to
warn the operator. It is dangerous to start the machine offwiththe dump body loaded ifthe slope alarm
buzzersounds. Reducethe engineto low speed, set the travel leverclose to the Nposition, and start
the machine off carefully.

• If a dangerous state occurs by any possibility, and when it becomes necessary to stop the machine
urgently, press the parkingbrake svy^h to set it to the ON (STOP) position or turn the engine starting
switch to the OFF position to stop the engine.

• When switching between FORWARD and REVERSE, always stop the machine before shifting
direction. Ifthe direction of travel is shifted suddenly between FORWARD and REVERSE, it will cause
feilures such as reverse rotation of the engine.

•When switching the travel speed range, always stop the machine firstbefore operating theswitch.

[1]CHANGING SPEED

The travel speed can be changed by changing the amount that the

travel lever is operated.

• The closer the travel lever is to the N position, the lower the travel

speed.

• Theftjrther the tFBvel leveris from the N position, the higher the travel

speed.

PI SHIFTING BETWEEN FORWARD AND REVERSE

The direction of travel can be changed by changing the direction of

operation of the travel lever.

• When the travel lever is pushed forward, the machine will travel

forward.

•When the travellever is pulledback, the machine will travel in reverse.

★Check that the backup buzzer sounds when the travel lever is
operated to the REVERSE position.

Acceleration

FORWARD

Deceleration
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[3] SWITCHING BETWEEN HIGHAND LOW SPEED RANGES

The travelspeed range is changed by operatingthe Hi-Lo speed range

selector switch.

• When the switch is pressed, the mechanism inside the travel motor is

switchedand the machinechanges to the highspeed range.

Atthe same time,the high-speed lampon the monitorpanel lightsup to

show that the machine is traveling inthe highspeed range.

• Ifthe switch is pressed again, the mechanism Insidethe travel motor

returns to its originalposition,and the machine travels in the lowspeed

range.

At the same tinre, the high-speed lamp on the monitorpanel goes out

to show that the nnachine is traveling inthe lowspeed range.
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3.6 STEERING MACHINE

• Do not turn the machine sharply at high speed; do not carry spin turns unless necessary.
This will damage tiie crawler and hydraulic equipment, and there is also danger that the machine may
hit other objects.

• The machine may slip to the side if it is tumed on a slope, so avoid tuming on slopes as far as
possible. Be particularly careful about tuming on soft ground of clay ground.

• When traveling forward downhill, if the angle of the slope goes above a certain range, the SLOPE
CAUTION lamp on the control panel box lights up and the slope alarni buzzer on the roof sound to
warn the operator, it is dangerous to turn with the dump body loaded ifthe slope alarm buzzer sounds.
Dump the load immediately to empty the dump body, then turn slowly.

• If a dangerous state occurs by any possibility, and when it becomes necessary to stop the machine
urgentiy, press the paddng brake switch toset ittothe ON (STOP) position orturn the engine starting
switch to the OFF position to stop the engine.

[1] TURNING ANGLE

The tuming angle is detetmined by the amount that tfie travel lever is

rotated.

The more the travel lever is rotated, the harper the tuming angle

becomes.

•When carryingout a gradual feim, push the travelleverto the frontand

rotate Itslightly in the direction of ^e tajm.

• To make a sharp tum, push the travel lever to the front and rotate the

travel lever fully in the directicffi of the tum.

★To tum to the left whentraveling forward, rotate the trav^ leverto the

left To tum to the right when traveling forward, rotate frie travel lever

to the right

★To tum to the left whentraveling in reverse, rotate the travel leverto

the right To tum to the rightwhen traveling inreverse, ro^ the travel

lever to the left.

[2] SPIN TURN

Keep the travel leverat the N position and rotatethe travellever.The left

and right rubber crawlers will rotate In opposite directions and the

machine will carryout a spin tum.

Ttiefurther the travel leveris rotated, the ^ster the speed of tuming v^rill

be.

★Tocany outa spintumto the left, rotate the travel lever tothe left
★To carryouta spintumto the right, rotate the travel lever to the right

^^^^^-^everse
I rotation
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3.7 STOPPING MACHINE

A WARNING

' Avoid stopping suddenly. Always teave room to spare when stopping.
' Never use the parking bralce to stop the machine. Using the parking brake will cause the machine to
stop suddenly and will also damage the machine.

>When stopping, do not return the travel lever past the N position. Ifthe travel lever is moved past the N
position, it willcause Allures such as reverse rotation of the engine.

Retum the travel lever to the N position.

The hydraulic brake is aijtomatlcally appliedand the machine will stop.

3.8 EMERGENCY STOPPING MACHINE

If a dangerous slate occurs by any possibility, and when it becomes necessary to stop the machine
urgentiy, press the parking brake switoh to set Kto the ON (STOP) position or tum the engine starting
switch to the OFF position to stop the engine.

There are following 2 methods when making an emergency stop ofthe

machine.

•Set the parking brake switch to the ON (STOP) position to applythe

parking brake.

' Tum back tfie starting switch key to the OFF positi<x» to stop the

engine.

STOP^ RUN

XMA68520E
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3.9 PARKING MACHINE

A lA/ADMIKin

Chcx>sefirm, level ground to park the machine.
Ifthe machine must be parked on the slope, appty the parking brake and block the tracks to prevent the
machine from moving.

Set the parking brake switch to the ON (STOP) position to apply the

parking brake.

★CiTeck thattheparking brake lamp on themonitor panel lights upand
that die parking brake buzzer sounds.

3.10 STOPPING ENGINE

STOP^ RUN

XMA66S20E

• Do not stop the engine before it has properly cooled down. Stopping the machine before itcools down
willshorten the service lifeof the engine.
Never stop the engine suddenly except in emergency.

• If the engine has overheated, do not stop it suddenly. Run the engine at a mid>range speed and
gradually cool it down before stopping the engine.

1. Push the throttlelever to the front to reduce the engine speed and run

the engine at idling for 5 minutes to cool tiie engine down.

2. Retum the key in the startingswitchto the OFF position.

High speed

XMA55530E
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3.11 CHECKS AFTER STOPPING ENGINE
• Cany out a walk-aroundcheck and check the undercaniage, dump

Ixxiy, and bodywork; check also for leakage of oil and water. Ifany

abnonnality Is found, repair it

• Fill the fuel tank with fuel.

• Remove any dead leaves, waste paper, or other flammable

materials from around the engine that may cause fire.

• Remove any mud or snow stuck to the undercairiage or dump body.

3.12 LOCKING
To preventvandalism,the following locationscan be kxiked.

(1) Engine bonnet

(2) Fuel tank filler cap
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3.13 PRECAUTIONS WHEN TRAVELING

Always follow these precautions when traveling. Failure to follow these precautions may lead to a
serious injury or accident

[1] PERMISSIBLE WATER DEPTH

When operating in water, do not let the bottom surfece of the track

frame.

[2] USE OF PARKING BRAKE

When stopping the machine, return tiie travel lever to the N position.

The hydraulic brake insidetfie HST is automatically applied to stop the

machine. Never use the parkingbrake to stop the machine.

Using the parking brakewill notonlystop the machinesuddenly, butwill

also cause ^ilure of the travel motor.

Do not use the parking brake to stop the machine except when it is

necessary to stop the machine suddenly in emergencies.

[3] PAY ATTENTION TO ANGLE ALARMBUZZER

Ifthe angle exceeds a certain angle on stopes, the SLOPE CAUTION

lampon the control panel box lights up and the slope alarm buzzer on

the roof sounds to warn the operator. It is dangerous to travel with the

dumpbodyloaded ifthe angle alarmbuzzersounds. Reducethe engine

to low speed, set the travel lever close to the N position, and drive tf^e

machine carefully.

[4] PRECAUTIONS WHEN ENGINE STOPS ON SLOPES

ifthe engine stc^ on a slope, do as follows.

1. Return the travel lever to the N position.

2. Set the parking brake switoh to the ON (STOP) position.
★Check thattheparking brake lamp lights up.

3. Start the engine again.

[5] PRECAUTIONS WITH FUEL LEVEL ON SLOPES

If thefuel level in the fuel tankis low and the machine ison a slopeor

there is swaying, the engine may suck in air, which may cause the

engine to stop.

Always maintain a sufficientlevel of fuel in the fuel tank.

[6] PRECAUTIONS FOR OIL LEVELS ON SLOPES

Whentraveling or carrying out operationson steep slopes,check the oil

level inthe hydraulic tank and engine,and add oil to the high level.

Thiswill prevent failure caused by lackofoil.

rj^



4. HANDLING DUMP BODY

4.1 OPERATING DUMP BODY

>Always stop the machine before operating the dump body to the dump position.
>Position a signalman to ensure safety in the surrounding area, and follow his signals when carrying
out the dumping operation.

>Always operate the dump control lever slowly. Ifthe dump body is suddenly stopped or it is allowed to
hit the frame when it is lowered, it will cause failures and will also cause problems of safiety in the
surrounding area.

' When leaving the operator's compartment v^ the dump body raised, always lock the dump control
lever. In addition, use the safety bar to prevent the dump body coming down.
Even when the engine isstopf^, itispossible tolower the dump body.

Operate the dump body as follows.

★The further the dump control leveris operated, the fester the dump

body will move.

★When the dump control lever is released, it automatically returns to

the HOLD position.

1. Stop the machine completely. For details, see "3.7 STOPPING

MACHINE".

2. Pull the throttle lever back and raise the engine speed sufUdently.

3. Pull the dump control lever (1) up. The dump body will rise.

★When the dump body comes near to the max. height, push the

dump control leverdown to reduce the speed of the dump body.

4. Push the dump control lever {1)down. Tlie dump body vi/ill go down.

★When tlie dump body comes near to the frame, pull the dump

control leverup to reduce the speed of the dump body.

4.2 LOCKING DUMP CONTROL LEVER

^WARNING

LOWER

High speed

XMA55520E

Ifyou leave tfie operator's seat with the dump ti^ck raised, always lock the dump control lever.
The dump body can belowered even when ^e engine isstopp^.

Lock ttie dump control lever as follows.

1. Release dump control lever (1)and set itto tiie HOLD position.

2. Push locklever (2) to inside.This will lockdump controllever (1).

3. To release the lock from the dump control lever, pull bck lever (2) to

the outside. This will release the lockfrom dump control lever (1).

XMA10340E
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4.3 OPERATING SAFETY BAR

• If Kis necessary to go under the dump body to cany out inspection and maintenance, always use the
safety bar to prevent the dump body from coming down.

• When using the safety bar, check that the bar Is fitted securely to the dump body holder.
• The safety bar is a safety device used during inspection and maintenance. Do not use the safety barto
support the dump body when replacing the dump cylinder, valve, hydraulic hoses, or other equipment
In such cases always support the dump body with a crane.

When setting the safety bar in position, never start the engine and operate the dump control lever to the
LOWER position.
Ifthis is done, the safety bar willhit the dump body and may break.

[1] INSTALUNG SAFETY BAR

1. Raise the dump body to at least 45 degrees. For details, see "4.1

OPERATING DUMP BODr.

2. Raise safety bar (1)and set itinholder(2) in the bottomsurfece of the

dump body.

3. Stop the engine and push the dump control lever down. The dump

bodywill go down under itsown vy^ight

★if the dump body does not go down under itown weight startthe
engine and operate the dump control lever to lower it to a point

where the dump bodyand safety bar still do not come intocontaoL

[2] REMOVING SAFETYBAR

1. Raise the dump bodyfully Fordetails, see "4.1 OPERATING DUMP

BODr.

2. ReUjm safety bar {1) to the fixed position on top of the frame.



4.4 PRECAUTIONS DURING OPERATION

Alwaysfollow these precautions when carrying out operations.
Failure to followthese precautions may lead to a serious injuryor accident

[1] PRECAUTIONS FOR JOBSITES

•As fiar as possible, select fimi. level ground.

When working on slopes or extremely uneven ground, the change in the center of gravity when the dump is

operated may cause the machine tipover.

•As ^r as possible, avoid the edge of dif^ or ground which may collapse.

Ifwork must be carriedout insuch places, set up blocks to preventthe machinefrom goingnear the edge or near

retaining v^lls, or position a signalmanand take other necessary steps forensuringsafety.

•When dumpinga load froma high point always positiona signalman and follow the signals.

The signalmanmustalwayscheck the safety ofthe dumping point carefully.

[2] PRECAUTIONS FOR LOAD

• Do not overload ttie machine.

Do not fit side racks or plates, or make other modifications to extend the size of the dump body to increase the

toad.

• When loading the dump body,alwaysspread the loadunrformly.

Ij^adingthe dump body unevenly will cause instability and may cause the machine to tipover.

• Be careful not to letthe loading bucket or crane hook hitthe dump body or flaps.

•Whenloading largerocks, first loadthe dump bodywith fine soil, then loadthe rocks on topofthat.

•Whenhandling long objects, such as logsor steelbeams, loadcarefully and paycareful consideration tothecenter

ofgravity so thatthe loaddoes notcollapseor swayexcessively during hauling operations.

Tie down such loads securely with rope.

Ifnecessary, use blocksand take steps to prevent tie rope from slipping.

'Whenloading stacksofU-shapedditch liners orconcreteblocks, laya steel sheet and secure with rope, and take
other steps to prevent the load from slipping.



5. HANDLING RUBBER CRAWLER

5.1 FEATURES OF RUBBER CRAWLER
The properties of the material used forthe rubber crawlersgives itmany advantages, such as lowvibration, high

drawbarpull, and ease of handling.

Make sure thatyoufully understandthe advantages ofrubbercrawlers, and follow the contentof"52 PROHIBITED

OPERATIONS FOR RUBBER CRAWLER" and "5.3 PRECAUTIONS WHEN USING RUBBER CRAWLER" to

extendthe sendee lifie of the rubbercrawlersand to realizethe maximum advantages ofthe rubber crawler.

5.2 PROHIBrrED OPERATIONS FOR RUBBER CRAWLER
• Tuming operations or other operations on hard rocky ground,

extremely rough rockbed, in places with many tree stumps, on steel

rodsor steel scrap, or places with nrtany sharp objects,or on concrete

surtiaceswill cause damage to the rubber shoe.

>On rivertseds or other jobsites where there are large numbers of rocks

of different sizes, the rocks will get caught in the rubber shoe and

damage the shoe or cause itto come offthe roller.

XMA68640
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•Donot letoil, fuel, or chemicalsolventget on the aibber shoe.

Donot travel in places where there is oilon the road surface.

>Donot let the machine enter any placewherethe ground is at high

temperature, such as on asphalt or steel plates that have been leftin

the sun or inplaces where there have been fires.

•When putting the machine In long-temi storage (3 months or more),
store the machine indoorswhere itisout ofdirectsunlightand rain.
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^^PRECAiniONSW^^

Always follow these precautions when using rubber crawlers. Failure to follow these precautions may
lead to a serious injury or accident

•Do not make sharp turns on concrete surfeces.

»Do not operate the machine in such away that the mbber track scrapes

against concrete walls.

>Sudden changes of directionwill cause damage and premature wear

to the mbber shoes, so avoid sudden tums as fiar as possible.

' Avoid traveling and turning in places where there is a large ridge.

Wh>en traveling over a ridge, approach the ridge at a rightangle.

' As ^r as possible, avoid handlingloads that produce oil when caished

(soy beans, com. vegetables, etc.). Iffrie machine is used for handling

such products, be sure to wash the ^ck thoroughly after use.

' When fnandling loads such as salt ammonium sulphate, potassium

chloride,potassium sulptiate, or phosphates, be sure to wash the track

thoroughlyafter use.

•On snow or frozen road surfaces, the rubber shoe v^riil slip very easily.

Be careful also of slippingwhen traveling or operating on slopes.

• To prevent the rubber shoe from COTiing off, always check that the

tension is conect.

Ifthe t^sion is too loose, the mbber shoe will come off and tiiere will

be abnomial wearof frie steel core and sprocket.

If the tension is too tight, the travel ^3eed vwll be reduced and there will

be premature wear or damage to the undercam'age.



6. TRANSPORTATION

6.1 LOADING, UNLOADING WORK

>Make sure the ramp has sufficient width, lengtfi and thickness to enable the machine to be safely
loaded and unloaded, ffthe ramp sags appreciably, reinforce it with blocks, etc.

>When loading and unloading the machine, park ^e trailer on a flat firm roadbed. Keep a fairly long
distance between the road shoulder and the machine.

•Remove the mud from the undercarriage to prevent the machine from slipping to the side on slopes.
Be sure the ramp surface is clean and free of grease, oil, ice and loosen materials.

•Never change the direction of travel when on the ramps. Ifit is necessary to change direction, drive off
the ramps and correct the direction, then drive on to the ramps again.

When loading or unloading, alwaysuse ramps or a platform and carryout the operationsas follows.

1. Apply the brake securely to the tafck or trailer and put blocks CORRECT
under the tires to prevent the machine from moving. Ramp

2. Set the ramps so that the center of the machine is aligned with
Block

the truck or trailer, and fix securely in position.

★Check thatthe left and right ramps are at thesame height.

3. Align the machine the ramps, and drive up or down the /

rampsslowly tothe loador unload the machine. 1^'

4. To prevent the machine from moving during transportation, put Distance between ramps
wooden blocks under thefront andrearofthe rubber crawler and
secure the machine withchains or wire tope.

Be particularlycareful to secure Itso that itcannot slip to the side.

Max. 15"

Distance between ramps

Blocks

6.2 PRECAUTIONS FOR LOADING

When loading and unloading the machine, park the trailer on a fiat firm roadbed. Keep a fairiy long
distance between the road shoulder and tiie machine.

After loadingthe specified position, secure the machine as follows.

1. Lowerthe dump body slowly.

2. Push the parkingbrake switchin to apply the parking brake.

3.Return the engine throttle lever tothe low-speed position, turn thestarting switch tothe OFF position andstop the
engine. Remove the starting key.

4. When transporting the machine, place rectangular timber underneath thefrtxit and reartrack shoesto prevent
themachine from moving about. Also, hold itdown with chains or rope. Be particularly careful toensurethatthe
machine does not slipsideways.

6.3 PRECAUTIONS FOR TRANSPORTATION

Determine the routefortransporting the machine byfaking intoaccountthe width, heightandweightof
the machine.

Obey all state and local laws governing the weight, width and length ofa load. Observe all regulations governing
wide loads.



7. COLD WEATHER OPERATION

7.1 PRECAUTIONS FOR LOW TEMPERATURE

If the temperature tsecomes low, it t}ecomes difficult to start the engine, and the coolant may freeze, so do as

follows.

[1] FUELAND LUBRICANTS

Change to fuel and oil with lowviscosityfor allcomponaits.

For details of the specified viscosity, see "MAINTENANCE 3. USE OF FUEL, COOLANT AND LUBRICANTS

ACCORDING TO AMBIENT TEMPERATURE".

P] COOLANTMIXTURE RATIO IN COOUNG WATER

A WARNING
Antifreeze Is flammable, so keep it away from flames. Never smoke when handling antifreeze.
Antifreeze Is added to the cooiant to prevent the water from freezing when the machine is not being
used.

NOTICE

Never use methanol, ethanol, or propanol'based antifreeze.

To preventengine overheating, rust, conosion or freezing in the cooling system, use a mixbjre of long life coolant

with tap water forengine cooling water.

The coolant serves anti-njst. anti-corrosion, and antifreeze. Itshould be used year around.

The coolant mixture ratio mustbe 30%or higher to ensure anti-njst and anti-conosion properties.

[COOLANT MIXTURE RATIO]

Use the following tableas a guide. The tableshows exampleswhenthe amountofcooling wateris "6.5 liters (1.72

USgal)(1.43 UK gal]".

Min. temperature

Amount of coolant

Amount of cooling water

Coolant mixture ratio

DegC

DegF

Litter

US gal

UKgal

Litter

US gal

UKgal

%

Whenthevehicle isdelivered, thecooling waterismixed with 30% long life coolant ofthebrand as shown below.
★COOLANT GREEN (ENEOS): Non-amine type



[3] BATTERY

•To avoid gas explosions, do not bring fire or spartcs near the battery.
• Batteryelectrolyte is dangerous. Ifit gets in your eyes or on your skin, wash it offwith large amounts
of water, and consuKa doctor.

When the amljient temperature drops, the capacity ofthe battery will alsodrop. If the battery chargeratio is low, the

battery electrolyte mayfreeze. Maintain thebattery chargeas dose as possible to 100%, and insulate itagainst cold

temperature so that the machine can be started easily the next morning.

Measure the specific gravity and calculate the rateofchargefrom the following conversion table.

„ ^ ^ Temp,of batteryelectrolyte [degC{degF)l
Rated of change(%) —— 1 —— 1 ———^ ——

20(68) 0(32) -10(14) -20 (-4)

1.28 1.29 1.30 1.31

1.26 1.27 1.28 1.29

1.24 125 1.26 1.27

1.23 1.24 1.25 1.26

7.2 AFTER COMPLETION OF WORK
Toprevent mud, water, or the undercarriage from freezing and making it impossitjle forthe machine tomove on the

following morning, alwaysobserve the following precautions.

• Mud andwateronthemachine Ixxiy should becompletely removed. This istoprevent damagetothesealcaused
by mud or dirtgettingInsidethe seal with frozen drops of water.

• Parkthe machineon concreteor hardground. Ifthis is impossible, parkthe machineon wooden t>oards.

• Open tiiedrain valve and drain anywater collected inthefijel system toprevent itfrom freezing.
•Asthebattery capacity drops markedly in low temperatures, cover thebattery orremove it from themachine, keep
itina warm place,and install itagain the nextmorning.

• If electrolyte level isfound low, adddistilled water in thenroming before beginning work. Do not addthe water after
day'swork so as to prevent fluid in the iDattery from freezing inthe night.

7.3 AFTER COLD WEATHER
When season changes and the weather becomes warmer, do as follows.

• Replacethe fuel and oil forall partswith oil ofthe viscosity specified.

Fordetails, see IVlAINTENACE 3. USE OF FUEL, COOLAlsTT AND LUBRICANTS ACCORDING TOAMBIENT

TEMPERATURE".

• If for anyreason pemnanent antifreeze cannot be used, and an ethyl glycol base antifreeze (winter, oneseason
type) isusedinstead, orif noantifreeze isused, drain thecooling system completely, then clean outtiie Inside of
the coolingsystem thoroughly, and fill with fresh water.



8. LONG-TERM STORAGE

8.1 BEFORE STORAGE
When putting the machine in storage for more than one month, do as follows.

• Afterevery part is washed and dried, the machine shall t)e housed ina dry building. Never leave itoutdoors.

Incase Itis indispensable to leave Itoutdoors, park the machine on the flatground and cover Itwithcanvas etc.

• Completely fill the fuel tank, lubricate and change the oil beforestorage.

• Applya thincoat ofgrease to metal surface of the hydraulic piston rods and the idleradjusting rods.

• Disconnect the negative terminals of tiie batteryand cover it, or remove itfromttie machine and store itseparately.

• Ifthe temperature will go below 0 deg C, add anti-freeze to the coolingwater.

When not using antl-freeze, drainallthe cooling water,and puta "Nocoolant" sign inthe operator'scompartment.

8£PRECAmiONSDURINGSroRAG^^^^^^^^^^^^

Ifwamilng-up operation must be carried out inside a building, open the windows and doors to ensure
good ventilation and prevent gas poisoning.

• When the machine is in long-tenn storage, start the engine once a month and carry out the warming-upoperation

ttiOTOughly.

Inaddition, move the machine for a short distance, and carry out the raise and lower operation thoroughly for the

dump body.

★If the cooling water has been drained from the machine, alwaysfill v\rtth cooling water beforestarting theengine.

★Before operating the dump body,wipeoffthe coat ofgrease from the piston rods of the hydraulic cylinders.

8.3 PRECAUTIONS AFTER STORAGE
Carryoutthe following procedurewhen usingthe machineafterlong-temi storage.

• Wipe offthe coat of grease from the piston rods of the hydraulic cylinders.

• Remove thedrainplugsftiom the hydraulic tank, fuel tank, engineoil pan, and travel motors, and drain thewater.

• Drainthe waterf^ the engine oilfitter, fuel filter, and hydraulic linefilter.

• Carryout the checks beforestarting and wrarm up the machine thoroughly, then check all partsof the machine

carefully.



9. HANDLING BATTERY

When handling batteries, alwaysdo as follows.

• Before working with the battery, stop the engine and turn the key in the starling swHch to the OFF
position. I

• When working with the battery, always wear safety glasses. When removing, disconnect
• Batteries generate hydrogen gas, so there is danger of lerS ground
explosion.
Do not smoke, use a lighter, or create any spark near the

• Battery electrolyte contains sulphuric acid. If you get acid ^
on yourself, immediately flush the area with large amounts
ofwater.lfacid gets into your eyes, flush them immediately J
with large amounts offresh water, then go to a doctor for L
treatment

• Whenremoving the batteiy,firstdisconnect the negative(-) When inkling, install
temiinal of the cable from the ground. the positive+^tniinal first.
When Installing, install the positive {+) temiinal first

• Ifa tool touches the cable connecting the positive terminal n
andthechassis, there isdanger that it will cause sparks. Do ^
not carry tools in your breast pocket

• Defective contact caused by loose battery terminals can
generate sparks and lead toanexplosion. I
Tighten the batterytemiinals securely. AMnarnn

When installing, install
the positive + tetminai first.

9.1 PRECAUTIONS WHEN HANDLING BATTERY
•Always be careful not to letthe batterybecome discharged.

Do not wait for the battery tobecome discharged before recharging it; measure the specific gravity ofthebattery
electrolyte beforehandand charge the batteryifnecessary.

Always keeping the battery in good condition will extendthe life ofthe battery.
•When operating the machine in high temperatures, check the level ofthe battery electrolyte at shorter inten^ls
tiian specifiedforperiodicinspectionand maintenance.

• When working in low temperatures, the capacity of the battery will drop considerably, so maintain the battery
charge as dose as possible to 100%, and insulate itagainstcoldtemperatures so thatthe machine can be started

easilythe next morning.

When adding distilled water, to prevent the electrolyte from freezing, always add the distilled water immediately
beforestarting operationson the following morning.
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9.2 REMOVAL AND INSTALLATION OF BATTERY
The battery is ins^led infrontof the fuel tank on the front right side of the machine

[1] REMOVAL

1. Open the engine bonnet. For details,see "2.12 ENGINE BONNET".

2. Remove 2 locknuts (1) (left and right: x 2), then tBmove plate (2).

3. Disconnect the battery cable from negative (-) terminal (4) for the

ground, then disconnect at positive {+) terminal end (5).

4. Remove the battery (3).

[2] INSTALLATION
Install the t)atteries in the reverse order to removal.

★When connecting the battery cables, always install the negative (-)

terminal (4) at the ground end last.

9.3 PRECAUTIONS WHEN CHARGING BATTERY
Ifthe battery becomes discharged or the battery charge is low, charge ^e t)attery.

To charge the batterywhen itis still mounted on the machine, do as follows.

A WARNING
It is dangerous if the temperature of the battery eiectrolyte exceeds 45 deg C during charging, so stop
charging and wait for the temperature to go down.

•Disconnect the wiring trom the battery tenninals fciefbre charging.

There is danger of abnormalvottagebeingappliedto the alternatorand damaging it

When disconnecting the wiring, always disconnect ttie negative (-) terminalwiring first; and when connecting the

vwring, always connect the negati\« {-)terminal vwring last.

•Duringcharging, remove allthe plugs fromthe battery cells to allowany gas to escape.

•When the charging is completed, stop the charging immediately.

If the batteryis overcharged,overheating ofthe tattery will cause damage to tfie battery.

★Reference: Measure ttie specific gravity and calculatethe rate ofcharge from the following conversion table.

Temp, of battery electrolyte[deg C (deg F)]
Rated ofcharge (%) —— 1 ^ ———\ —

20(68) 0(32) -10(14) -20 (-4)

1.28 1.29 1.30 1.31

1.26 1.27 128 1.29

1.24 1.25 126 1.27

1.23 1.24 125 1.26



9.4 STARTING ENGINE WITH BOOSTER CABLE
If the batteryisdischargedand boostercables are used to start the engine, do as follows

• Be careful not to let the normal machine and problem machine contact each other.
• When connecting the cables, never letthe positive (+) and |
negative (-) terminals contact eachother. ^

• Make sure that there is no mistake in the booster cable ^
connection. 0 >
When the final connection is made to the negative {-)
terminal, sparks will be generated, so do not connect to the
negative (•)tenninal of the battery on the problem machine.
Connect to the engine block.

• When starting the engine with a booster cable, always wear
safety glasses. L

• The size of the booster cable and clip should be suiteble for the battery capacity. Check that they are
not corroded or damaged.

• The battery on tiie normal machine must be the same capacity as that on the problem machine.

[1]CONNECTING THE BOOSTER CABLES

★The numbers in the diagram on the rightshow the order for

connecting the cables.

1. Make sure that the startingswitches of the nomial machine

and problem machine are tx)th at the OFF position.

2. Connect the dips at the ends of booster cable A to the

positive{+)temiinalof the problemmachine and the normal

machine.

3. Connect one dip of booster caljle B to the negative {-)

tenninal of the nomial machine.

4. Conned the other dip of booster cable B to the engine block

of the problem madiine.

5. Start the problem machine.

[2] DISCONNECTING THE BOOSTER CABLE

★The numbers in the diagram on the right show the order for

connecting the cables.

When the engine on the problem machine starts, remove the

cables in the reverse order to connecting.

Booster supply

© m
®

Batteries of
the machine

Connect to the engine block
earth of the machine al068690e

Booster supply

©
®

Batteries of
the machine

Connect to the engine block
earth of the machine alo687ooe



10. TROUBLESHOOTING

Ifit is felt that there is any abnormality, investigate the cause immediateiy and take the necessary actionto prevent

any serious failure.

Ifthe cause is unknown, please contact yourdistributor forrepairs.

When contactingyourdistributor, please give the msdiine serial number and engine number.

10.1 PROBLEMS WITH ENGINE RELATED PARTS

Problem Main causes Remedy

Starting nx)tor does not tum when
startingswitchis turned to START

• Insufficient battery charge
• Defiective wiring
• Failureinstartingrnotor. relay

•Charge
• Check, repair
• Contact yourdistributor

Starting motor turns, but cranks
engine sbwiy

• Insufficient battery charge
• Defectiveground connectionwiring
• Viscosity of engine oilis too high

•Charge
• Check, repair
• Change to properviscosity

Starting motor tums, but engine
does not start

•Lack offuel

•Air in fuel line

• Failure infuel injection pump
•Failure inermine

•Check, add fuel
• Bleed air

• Contact yourdistributor
• Contact your distributor

Afterwarming-upoperation, Engine
oil pressure lamp on monitor panel
stays lighted up even when engine
sp^ is raised
(Engineoil pressure does not rise)

•Lack of engine oil
• Clogged engine oilfilter
• Failure inengine parts

• Check, add oil
•Replace new parts
• ContgK:t yourdistributor

Engine water temperature gauge
points to around red range, or
steam spurts out from near radiator
system

• Lack ofcoolant

• Leakage of oil fix)m coolantsystem

•Loose fan belt

• Clogged radiatorfin
• Defective tfiermostat

• Overioading. operation under
excessive load

•Check, add water
• Check, repair or ccontact your

distributor

• Check, adjust, or replace new
belt

• Check, dean
•Replace new parts
• Reduce to below max. payioad

Engine water temperature gauge
pointsdoes not reach around green
range

• Defective ttiemnostat

• Defiective engine water temperature
gauge

•Replace new parts
•Replace new parts

Engineexhaustcoloris white
• Engineoil level is too high
• Improper fiiel

• Adjustto correct anrount
• Change to specifiedfuel

Engineexhaust coloris too black
•Clogged air cleaner
• Improper fiiel
• Failure inengine

• Check, dean
• Change to specifiedfuel
• Contact your distributor
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Problem Main causes Remedy

Enginedoes not run smoothly

• Air In fuel line

• Fuel filter dogged with dirt, water in
fuel filter

• Leakage of fuelfitxnfuelsystem
• Failure Inengine

• Bleed air

• Check, replace new parts, or
repair

• Check, repair
• Contact yourdistributor

Enginestops when set to lowspeed • Failure inengine • Contactyourdistributor

Engine suddenly stops during
operation

• Lack offuel

• Lack of engine oil
• Failure inengine

• Check, add fuel
• Check, add oil
• Contactyourdistributor

10.2 PROBLEMS WITH CHASSIS RELATED PARTS

Problem Main causes Remedy

Machine does not move

• Paridng brake still applied

• Leakageofoilfnxn hydraufic system
• Travel lever cable disconnected
• FailureInhydraulic equipment

• Release paricing brake,or check
brake piping

•Check, repair
• Check, repair
• Contact yourdistributor

HST oil pressure lamp on monitor
panel lightsup duringoperation
(HSToil pressure is lowered)

• Ck3gged hydrauliclinefilter
• Clogged strarner inskie hydraulic

tank

• Deflective wiring
• Failurein hydraulic equipment

•Check, dean
• Check, dean

• Check, repair
• Contactyourdistributor

Abnormal noise generated finom
around pump

• Clogged strainer inside hydraulic
tank

• Leakageofoil from hydraulbsystem
• Failurein hydraulic equipnnent

• Check, dean, or replace new
parts

• Check, repair
• Contact your distributor

HST oil temperature lamp on
monitor panel lights up during
operation
(Hydraulic oil temperature rises too
high)

• LackofoilInsidehydraulbtank
•Loose fan belt

• Ck)ggedoilcoolerfins
• Leakageofoil fiiom hydnaulb system
• Operatkin under excessive ksad

•Check, add oil
• Check, adjust or replace
• Check, dean
•Check, repair
• Operatewithin max.payload

Rubber crawlercomes off • Rut>ber crawler tenston too \oose •Check, adjust

Abnormalwear of sprocket • Rubber crawlertension too tight • Check,adjust
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10.3 PROBLEMS WITH ELECTRIC RELATED PARTS
Problem Main causes Remedy

Battery charge lamp on monitor
panel lights up during operat'on
(Battery is not charging)

•Defective wiring
• Blownflise at rear of monitor panel
•Loose tan belt

•Defective alternator

• Defective battery function

• Check, repair
• Check, replace
• Check, adjust or replace
• Contact your distributor
• Check, Impairor replace

Head lamp is not bright
• Batterycharge is too low
•Defective alternator

•Charge
• Contact yourdistributor

Nolamps light up
•Blown fuse
•Defectivewiring
• Defecbve lamp switch

• Check, replaoe
• Check, repair
• Check, replace

Individual head lamps, gauge lamps
do not lightup

• Blown bulb

•Deflectivewiring
• Replace
•Ch^, repair

Horn does not sound

•Blown fuse
•Defective wiring
• Defective hom

• Check, replace
• Check, repair
•Check, replace

right turn signal lamps do not
flash

•Blown fuse
• Defectivewiring
• Defectivefiasher relay
• Defective fiasher switch

• Check, replace
• Check, repair
• Check, replace
• Check, replace

Parldng brake buzzer does not
sound

•Blown fuse
•Defective wiring
• Defective buzzer

• Defective parking brake switch

• Check, replaoe
•Check, repair
• Check, replaoe
•Check, replace

Backup buzzer does not sound

•Blown fuse
•Defective wiring
• Defieclive buzzer

• Defectivebackup switch

• Check, replace
• Check, repair
• Check, replace
• Check, adjust or replace

Slope alanm buzzer does not sound

• Blown fiise
• Defective wiring
• Defective buzzer

• Defectiveslope alarm unit

• Check, replaoe
• Check, replaoe
• Contact your distributor
• Contact yourdistributor
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1. BASIC OUTLINE OF MAINTENANCE

moiL

•Oil isusedunder extremely heavy-duty conditions (high temperature, high pressure) in theengine, hydraulic pump,
motor, and work equipment Therefore, itdeteriorates as timepasses.

Always usethegradeofoil andtheoil which matches theaml)ient temperature listed inthis operation manual.
Evenifttie oil isnotdirty, always change itat the specified interval.

•Whenaddingoil, do notmix oilsofdiffierent grades or t}rands.

•Always add oil to thespecified oil level. Toomuchoil and tcx) iittie oil are tx)th thecause ofproblems.

•Whenchanging the oil, alwaysrepiacethe relatedoil fitter at the sanfie time.

•Always be careful when handling oil to preventwater, dirty, orotherimpurities from getting into theoil.
A large proportion of problems with the machine are caused byimpurities getting into the oil, so be extremely
careful not to let impurities get into the oil: always storethe oil indoors and carry out oiMilling operatbns in a
dust-#ee envlronnfient

• If theoil isa milky white, there isprobably water orairin thedrcuit In suchcases,pl^se contact your distributor.

I^^FUEL

• Donot use any fuelexcept diesel oil.

•Always use thefiiel specified for the ambient temperature listed inthisoperation manual.

•The fuel pump isa precision instrument, so If fuel containing water ordirt isused, thefuel pump will stop wDri<ing.
Beextremely careful not to let impurities get into thefuel: always store thefuel indoors andcarry out refueling
operations in a dust-finee environment

• If fuel isstored in dmm cans, store thedrum cansontheir sides so that theports in thedrum cansare In a straight
line to the skfe. Thisaction will prevent dampairfrom being sucked in.

•Toprevent moisture in theairfiiom getting into thefuel tank, always fill thetank after thecompletion ofeachday's
wori<.

• If the machine runs outoffijel, orwhen thefuel filter has beenreplaced, itisnecessary tobleed theairthecircxiit
Always readthe separateoperation manual fortheenginewhencarrying outthisoperation.

[3]CCK)LANT

• Donot use riverwater,well water, orwaterfromsimplewater linesas the coolant

Such kinds ofwater contain many impurities, suchas cakaum anddirt so scale will collect inskJe theengine and
radiator. Thiswill cause improper heatexchange, and will leadtooverheating.

• If the engine overtieats, allow the engineto cooldown, then add coolant

•When using antifreeze, always follow the precautions given inthe operation manual.

[4]GREASE

•Grease isusedattheconnecting points ofthedump body ortravel lever linkage toprevent gouging ornoise.
• The grease nipples not listed in this manual are nippies usedfor overiiaul, so there is no needtoaddgreaseto
them. However, ifanygouging or noiseoccursduring use, add grease.

•When adding grease, pump in greaseuntil theold greaseiscompletelyforced out, then wipe offall theold grease.
Be particulariycareful towipe offthegrease atpoints where mud anddirty maystick andcausewearoftherotating
parts.
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[51 FILTERS

• Filters are used to preventtrouble caused when impurities In the oil, fuel, or airenter important equipment When

^̂ the neplaoement interval listed in this manual is reached, always replace ordean the filters.
However, when using this machine under heavy-duty conditions, replace the filters before the specified

replacement interval has passed.

• Do notwash and reuse oilfilters or fuelfilters. Alwaysreplace them with new parts.

•When replacing the oil filter, check the oldfilter forany metalparfidesor pieces ofrubberfrom the hoses.

Ifany oibberormetal isfound, please contactyourdistributor. ThisactionIsimportant to preventanyfalure before

it occurs.

•When using newfilters, do not removethe wrapping until immediately befbiB usingthem.

[6] ELECTRICAL COMPONENTS

• Itis extremely dangerous ifelectrical components become wetor the film covering them is broken. Thismay lead

toelectrical leakageand maycause misoperation ofthe machine. Whenwashingthe machine, take care notto get

water onto electricalcomponents.

• Neverrermve any electrical components flDm the machineor disassemblethem.

•Always contactyourdistributor befbiB installing additional electrical equipmentto yourmachine.

• Afterthe machine has been used near the sea or after ithas been used forspreading fiertilizer. wipe the electrical

components carefully witha dry doth to prevent corrosion.

[7] HYDRAUUC SYSTEM

^,0^ • The hydraulic equipment is at high temperature and high pressure during operations and immediately after
^ operatbns have been completed.
{ When carrying out inspection andmaintenance ofthehydraulic equipment always doas follows.

{1) Stopthemachine on level ground, and lower the wori< equipment to theground so thatthere isnopressure in

the hydrauliccylinderdrcuit

(2)Always stop the engine.

(3)Loosen the hydraulic tankcap slowly, then renfK>ve it

(4) Always wait forthe temperature to go down before starting maintenance. Even when the temperature goes
down, thedrcuits are still underinternal pressure,so whenremoving plugs orhoses, donotstanddirectly infiront

ofthem, and loosen the connectionsslowly t)eforerenfK)ving.

• If high-pressure hoses,connections, orhydraulic equipment havebeenrenrioved, always replace the0-ring.
• When repladng or deaning the hydraulic line filter or strainer, or when repladng or repairing the hydraulic
equipment orhoses, always bleed theairfifom thedrcuit after completion oftheoperation.
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2. PRECAUTIONS FOR MAINTENANCE

• Before carrying out inspection and maintenance, always read "2. PRECAUTIONS FOR INSPECTION
AND MAINTENANCE in the SAFETY" volume and make sure that you understand the safety
procedures for operations.

• Do not carry out any operation not listed in this manual for inspection and maintenance. When
carrying out inspection and maintenance of the engine, always read the separate engine operation
manual and make sure that you understand it

[1] CHECK HOURMETER

• Read the hourmeter every day to check ifthe required intervalhas be^ reached forany maintenance item.

[2] USE GENUINE PARTS

• When replacing parts, always use the genuine parts specified in the parts list

[3] PRECAUTIONS WHEN ADDINGOR CHANGINGOIL OR GREASE

• When adding or changing fuel, oil, or grease, always use tfie type specified by Morooka. Be sure to use the

\nscosityspecified for the ambient temperature.

• Never mixtypes of oilor brands of oilfrom differentrrakers.

• The oilused when the machine is shipped fromthe fectory is as shown in the talkie below.

Item Type Brand

Engineoil pan CF-4 / DH-110W-30 JX Nippon Oil &EnergyCF-4/DH-110W-30-

Hydraulictank Hydraulic dllSOVG46 Idemitsu KosanSuper Hydro X46

Travel motorreduction gear case SAE90GL-5 Showa Shell Sekiyu Geico oil 5090

[4] PRECAUTIONS WHEN WASHING OR CLEANING MACHINE

1.Wash or dean the machineto make iteasier to locateproblem points. In particular, wash tfieoil filler, level gauge,

and greasing plugsto prevent dirtor mud from enteringwhen adding oil or grease.

2.Coverelectrical parts, such as the starting motoror alternator, with a sheet to preventwaterfromgetting ot them.

3. Do notcarry out high-pressure washing forthe radiatCH* or oilcooler parts.

[5] BE CAREFUL OF OILAND COOLANT TEMPERATURE

1.Itisdangerousto drain the oil or coolant or replace the fitters immediately afterstopping the engine. Walt for the

machine to cooldown before canylng out such operations.

2.Whendraining the oil, warm uptiieoil toa suitable temperaUjre (approx. 20-40 deg C) t)efore carrying out the

operation.

[6] PRECAUTIONS WHEN CHECKING OIL LEVEL, ADDING OIL

1.Whenchecking the oil level oradding oil, choose a place wherethere is no dust to prevent dirt frcm entering the

oil line.

2. Use dean oil and grease. Use a dean container to prevent dirtfi^m gettingin.

3. If there isa strainerfitted to frie oil filler port, do not removethe strainerwhen addingoil.

4.Checkthatthe lubricating oil isat thecorrect level. Theoil level should notbe toohigh ortoo low.



^ [7] CHECKING DRAINED OIL, RLTER
• When the oil has been changed or the filter replaced, always check the drained oil and removed filter to check for

I metal partules or otherforeign materials.

[8] SETTING UP WARNING SIGNS
• When the oil or codant has been drained, put warning signs (Part No.: 141010-1210) in the operator's

compartment to prevent anyone finom startingthe engine by mistake.

[9] PRECAUTIONS WHENWASHING PARTS
• When washing parts, use a non-flammablewashing agent or diesel oil.

When usingdiesel oil, do not bringlighted cigarettes or dgarstte lightersdose.

[10] PRECAUTIONS WHENINSTALLING PARTS
• When 0-rings, gaskets, or otherseals are used fortfiemounting surtisce, dean the mounting surtiace and always

replace the seal witha new part.

[11] PRECAUTIONS WHEN CARRYING OUT INSPECTION AND MAINTENANCE OF A MACHINE

AFTER OPERATIONS IN DUSTY AREAS

• Check carefullyfor dogging of the air deaner, and dean the air cleaner element more frequently.

• Clean the radiator core, oilcodercore and intercoolercore more frequentiyto prevent dogging.

• Replace ttie fuel filter more frequently.

• Clean electrical parts carefully (inparticular, the startingmotoror attemator)to prevent dust fiom colleding.

i
( [12] PRECAUTIONS WHEN CARRYING OUT INSPECTION AND MAINTENANCE ON MACHINES
^ BEFORE STARTING OPBUVnONS IN SWAMPY AREAS, RAIN, RIVERBEDS, OR SNOW

• Before starting operations,dheck that the drainplug underthe engine and the greasing plugsforthe trad^rollers

are securely tightened.

• Aftercompletionof operations, wash ttie machine carefully and check for cracks and dam^e, and for loose or

missing nuts and bolts.

L,.
,.
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3. USE OF FUEL AND LUBRICANTS ACCORDING TO AMBIENT

TEMPERATURE

SJFUEL^OO^NTjANDLUBRICAJirrAB^

• The quality of engine oil influences significantly on the engine perfbmiance and start ability. Always
use the engine oil of CF4 10W-30 class or CF-4/DH-1 and of specified viscosity (refer to the table
below) according to the ambient temperatures.

• Always use diesel fuel. Never use additives such as anti-freeze and water-removing agents. Othenwise,
the fuel injection system may be damaged. Never use kerosene, as it may cause a trouble.

• Select tfie fijeland oilfrom the table below according to the ambient temperature.

•The specifiedcapacity is the totalamount of oil, including the oil Inthe piping ofthe variouscomponents.

•The refill capacity is the amount of oiladded when changing the oilduring inspection and maintenance.

• When starting the engine in an ambient temperature of low^ than 0 deg C, always use a grade specified for

temperatures below 0 deg C, even Ifthe temperature goes up to 10 deg C during the daytime.

• For the coolant mixture ratioof coolingwater, see "Operation 7. Cold Weather Operation"in "[2] Coolant Mixture

Ratio in CoolingWater".

RESERVOIR

Engine oil pan

Hydraulic oil tank

Travel motor reduction
gear case(each)

Fuel tank

Cooling system

KIND OF
FLUID

Engine oil

Hydraulic oil

Gear oil

Diesel fuel

Water

AMBIENT TEMPERATURE CAPACITY

-22 -4 14 32 50 68 86 104°F D»fill
•30 -20 -10 0 10 20 30 40 °c Specified Refill

112^ 11.2J?
2.96 US gal 2.96 US gal
2.46 UK gal 2.46 UK gal

58 £ 55j2
15.32 US gal 14.53 US gal
12.76 UK gal 12.10 UKgal

^.ZS.
0.34 US gal
0.29 UK gal

75^
19.82 US gal
16.50 UK gal

6.3£
1.66 US gal
1.39 UK gal



L.
L..

REMARK

• When fuelsulphurcontentis less than 0.5 %, change oil inthe oilpan everyperiodic niaintenance hoursdescribed

in this manual.

Change oilaccordingto the following table iffuelsulphurcontent is above 0.5%.

Fuel sulphur content Change interval of oilinengine oilpan

0.5 to 1.0% 1/2 of regular interval

Above 1.0% 1/4 of regular interval

• We recomnfiend genuineoil which has been specifically formulated and approved foruse inengineand hydraulic

wori< equipmentapplications.

Specifiedcapacity: Total amountofoilincluding oil forcomponents and oil Inpiping.

Refill capadly; Amount ofoil needed to refill system during normal inspection and maintenance.

ASTM: AmericanSociety ofTesting and Material

SAE;SocietyofAutomotive Engineers

API: American Petroleum Institute

• Hydraulic oil; JX Nippon Oil &Energy Highland Wide KV46.

ir Whenchanging thehydraulic oil, pleasecontact your distributor.
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4. TOOLS AND TIGHTENING TORQUES

4.1 INTRODUCTION OF NECESSARY TOOLS
The following tools are needed when cairyingout maintenance.

f the tools are broken or worn, please order newtoolsfromyourdistributor.

No. Name of tool Part No. Remarks

1 Wrench set 0-910000000

0910000709

0910000810

0910001113

0910001214

0910001719

0910002224

Width across flats(SI x S2)
7mmx9nfim »
ftmmvinmm . ^
11mmx13mm ^
12mm X 14mm

17mm X19mm ^ ^0053370
22mm X24mm

2 Wrench 0910&04600 Width across flats 46mm

3 Screw driver(+) 0921000150

4 Screw driver(-) 0920000200
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4.2 TORQUE LIST FOR BOLTS AND NUTS
Unless otherwise specified, tighten the metric ix>tts and nuts to the

torque shown inthe table below.

The tightening torque is determined by the width across flate (b) of the

nut and bolt

NOTICE
When tightening panels or other parts with tightening fixtures
made of plastic, be careful not to use excessive tightening
torque. Tightening excessively vinll damage the plastic parts.
Be extremely careful vk^en tightening.

Width across flats

(b){mm)

Tightening torque(kgf-m) {N-m}

iiiii»:«ii II

Tensile strength 4T Tensile strength 11T

3x0.5 0.05 {0.5} 0.2 {1.8}

4x0.7 0.1 {1.0} 0.4 {4.1}

5x0.8 0.2 {2.2} 0.8 {8.2}

6x1.0 0.4 {3.6} 1.4 {14.0}

8x1.25 0.9 {8.9} 3.5 {34.0}

10x1.5 1.8 {17.7} 6.9 {67.4}

12x1.75 3.2 {30.9} 12.0 {117)

14x2.0 5.0 {49.1} 19.1 {187}

16x2.0 7.8 {76.7} 29.7 {291}

18x2.5 10.7 {105} 40.9 {401}

20x2.5 15.3 {149} 58.1 {570}

22x2.5 20.8 {203} 79.0 {775}

24x3.0 26.4 {258} 100 {983}

27x3.0 38.6 {378} 147(1440}

30x3.5 52.4 {513} 199 {1955}

33x3.5 71.3 {699} 271 {2660}

36x4.0 91.6 {898} 348 {3416}

39x4.0 119 {1162} 451 {4421}



5. PERIODIC REPLACEMENT OF CRITICAL PARTS

5.1 PERIODIC REPLACEMENT INTERVAL (EVERY 2 YEARS)
In order to furtherincrease the satiety of the machineMorooka recommends periodic inspection and replacement of

critical parts (hydraulic hoses, fiiel hoses, etc.)which are relatedto causes offire and toefRdency inthe raising and

lowering of the dump txxly and travelingand stoppingfunctionsof the machine.

With these parts,the material changes as tinfie passes, and theyeasilywear or deteriorate. However, itis difficult to

judgethe condition ofthe parts simplybyperiodic maintenance,so they shouldalwaysbe replaced aftera fixedtime

has passed, regardless of their condition. Always replace them with new genuine parts to ensure that the machine

always maintains itsfunctioncompletely.

5.2 PERIODIC INSPECTION

.^WARNING

• Check the hydraulic hoses and fiiel hoses carefully to check for cracks, delBrioralion, or other
damage, and to check that there is no leakage from the connecftons.
When carrying out checks before starting, always check the ground under the machine to check for
traces ofoil leakage.

•When replacing the hydraulk: hoses or fiiel hoses, always ordergenuine parts. Never use any imitation
orsubstitute parts.

•When any hj^rauite hose Is replaced, always replace the Mngs atthe same time. Failure todo this
will cause oil leakage.

If the monthly inspection or checks tiefbrestarting show any abnonnality, such as leakage ofoil or defbmiation and

ctacking, tightenthe parts immediately or replacethem with new genuine parts.

Whendoingthis,check the hose clampsat the same time, and replacethem iftheyare defbmiedor cracked.

Checkand repairany hydraulic hoses, even iftiieyare not listed as critical parts.

Thetatde belowshows the checks to be carriedout during periodic maintenance.

Periodic maintenance interval Inspection items

Checks before starting
• Leakage ofoil fiDm caulked portions, connections offiiel hoses, hydraulic
hoses

Monthly inspection

• Leakage ofoil from cautked portrons, connections offuel hoses, hydraulic
hoses

• Damage to fuel hoses, hydraulic hoses (cracks, wear, gouging, swelling,
crushing)

• Interfierenoewith other parts

Every2 years inspectbn

• ReplaceiTient ofcritical parts
• Leakage ofoil fixMn caulked portions, connections offuel hoses, hydraulic
hoses

• Damage to fuel hoses, hydraulic hoses (cracks, wear, gouging, swelling,
crushing)

• Interference with other parts
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5.3 SPECIFIED PERIODIC REPLACEMENT PARTS

A CAUTION

' The list of periodic replacement parts specified by Morooka does not include the fuel hoses on the
engine. Refer to the separate engine parts list (parts book) and cany out replacement in the same way
as for the periodic replacement parts specified by Morooka.

' For details of the part numbers for periodic replacement parts specified by Morooka, see the parts list
(parts book), and contact your distributor to place orders.

As the periodic replacementparts, the parts shown inthe table t>dow should be used.

For details of the parts, see the parts iist(parts book).

No. No. Periodic replacement parts Q'ty Replacement inten/al

1 Fuel hose (fueltank to fuel/water separator) 1

Replace every 2 years

2 Fuel hose (fuel/waterseparator to fuelsu^^ly pump) 1

3 Fuel hose (fuelpump to fuel filter) 1

4 ! Fuel hose (fuelfilter to fijel injection pump) 1

5 Fuel hose (fuel injection pump to fuel tank) 1

6 Hydraulic hose (main pump to^m travelmotor) 4

B Hydraulic hose (gear pump to main control valve) 1

8 Hydraulic hose (maincontrol valveto dump(ylinder) 2

9 Seat belt 1 Replace every 3 years



6. MAINTENANCE SCHEDULE CHART

Servioeitem Page
12, INfTIAL 50 HOURS SERVICE ★This isonlyafterthefirst 100hoursfornewmachines 3-13

[1] Change enginelubricating oil, replace engineoil filter 3-33

7.3INrriAL 100HOURS SERVICE ★This Isonly afterthefirst ICQ hoursfornewmachines 3-13

[1] Replace hydraulic linefilter
[2] Change oil inhydraufic tank
7.4INfTIAL 500HOURS SERVICE★This Isonly afterthefirst 500hoursfornewmachines 3-13

[1 ]Change oil inside travel motor reduction gear case 3-36

7.5WHEN REQUIRED ★if necessary, canyoutthesechecks every day. 3-14

[1]Check, adjust njt)ber crawler tension 3-14

[2] Ctieck adsbercrawlerfordamage, wear 3-15

[3] Clean, replaceaircleaner 3-16

[4] Clean Inside ofcooling system and change coolant 3-18

[5]Check, dean radiatorfins,oil coolerfins 3-20

[6]Fuel system prime 3-21

7.6CHECK BEFORE STARTING ★Always canyoutthefoltowing checks before starting theengine. 3-22

[1 ]Check coolant level,add water a-22

[2]Check fuel level, add fuel 3-22

[3] Check,drainwaterfromfuelAA/ater separator 3-23

[4] Check engine lubricating oillevel, add oil 3-23

[5] Check oillevelinhydraulic tank,add oil 3-24

[6]Check dust indicator 3-24

[7] Check, adjustfan belttension 3-25

[8] Check electric wiring 3-26

[9] Checkoperation ofswitches, lamps,gauges 3-26

[10] Check operationof horn,alami buzzer 3-26

7.7 EVERY SO HOURS SERVICE 3-27

[1]Drainwater, sediment fromfueltank 3-27

[2] Drain water, sedimentfipom fuelAA^rseparator 3-27

[3] Check loosenoffuelpiping and bands 3-28

7.8 EVERY 100 HOURS SERVICE 3-29

[1] Check batteryelectrolyte level, add distilled water 3-29

7.9 EVERY250 HOURS SERVICE 3-30

[1]Grease travellever 3-30

[2] Grease travel leverlinkages
[3] Grease allpartsofdumpcylinder 3-31

[4] Grease dumpbodyrear side flapopeningrod 3-31

[5] Grease dumpbodyhingepin 3-31

[6] Grease track rollerpivotshaft 3-31

7.10 EVERY 500 HOURS SERVICE 3-32

[1]Replace fuelfilter 3-32

[2] Clean fuelAAeter separator 3-32

[3] Change engine lubricating oil, replaceengine oil filter 3-33

[4] Replace hydraulic linefilter 3-34

[5] Change oilinhydraulic tank 3-35

7.11 EVERY 1500 HOURS SERVICE 3-36

Changeoil inside travel motor reduction gear case 3-36
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7. SERVICE PROCEDURE

', 7.1 OUTUNE OF INSPECTION AND MAINTENANCE PROCEDURES
This section explains the nnethods for inspection and maintenance operations listed in "6. MAINTENANCE

SCHEDULE CHART'.

Alwaysobsen/e the precautions related to safety foreach item,and carryout the operationsafely.

Ifthe operation is difficult do not tryto carryitout; please contactyourdistributor.

• The operations in thissection requirethe following parts to be removed or opened, and then installed or dosed.

Fordetailsofthe procedure, see the following sections.

(1) Engine inspectioncover See "OPERATION. 2.12 ENGINE BONNET'.

(2) Batteryinspectioncoven See "OPERATION, 2.13 ENGINEUPPER ANDREAR

(3) Undercover See "OPERATION, 2.14 UNDERCOVER".

7.2 INITIAL 50 HOURS SERVICE
Carryout the following maintenanceafterthe initial 100 hours breaking-in operationfornewmachines.

[1] CHANGEENGINE LUBRICATING OIU REPLACE ENGINE OILRLTER

For details of the method of maintenance, see EVERY 500 HOURS SERVICE.

7.3 INITIAL 100 HOURS SERVICE
Canry outthe following maintenance afterthe initial 100 hoursbreakingnn operation fornewmachines.

^ [1] REPLACE HYDRAUUC UNE FILTER
^ For details of the method of maintenance, see EVERY 500 HOURS SERVICE.
I [2] CHANGE OIL IN HYDRAUUC TANK

For details of the method of maintenance, see EVERY500 HOURS SERVICE.

7.4 INITIAL 500 HOURS SERVICE
Carry outthefollowing maintenance after the initial 500hours breaking-in operation for new machines.

[1]CHANGE OIL INSIDE TRAVEL MOTOR REDUCTION GEAR CASE
For details of tiie method of maintenance, see EVERY1500 HOURS SERVICE.
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7.5 WHEN REQUIRED
[1] CHECK, ADJUST RUBBER CRAWLER TENSION

The tension adjuster for the rubber crawler is charged with grease. The grease is kept under high
pressure by the recoil spring inside the tension adjuster.
/^ays follow the precautions given below. Failure to follow these precautions may cause the valve to
flyout, resulting in serious injury or accident
• Never loosen the tension adjustment valve more than one turn. There is danger that the valve may fly
out

• When adjusting the tension, never stand directly in front of the valve, ft is dangerous.

•CHECKING TENSION

1. Drive the machine a short distance forward and backward, then stop

the engine.

2. Measure distance A from the rear end of tie trad^ frame to the center

ofthe idler, and check that it is within the following range.

★ Dimension A 260 ± 20 mm

★ If the result ofthe measurement shows tfiat dimension A is greater
than the specified range, adjust the rublDer crawler tension. For details,

see "ADJUSTING TENSION".

•ADJUSTING WHEN TENSION ISLOOSE OA^ien measurement is below range for dimension A)
★ Before adjusting, preparea grease pump.

1. Remove2 bolts, then remove grease valvecover (1). —

2. Using the grease pump, pump in grease through valve (2) until

dimensionA iswithin the range given for"CHECKING TENSION".

★ If dimension Adoesnot enter the range above even when grease
is pumped in, the rubber crawler must be replaced, or there is

prc^^abiy some abnormality in the tension adjuster, so please

contect your distributor.

3. Drive the machine a short distance forward and backward to make

the tension uniform, then repeat the steps for "CHECKING

TENSION" to measure dimension A

4. Install grease valvecover (1), then tighten the bolts.



• ADJUSTING WHENTENSION IS TIGHT(when measurement is above range for dimension A)

1.Remove2botts, then remove grease valve cover (1).

2. Loosen valve (2) until dimension A is within the range given for

"CHECKING TENSION".

^ If the grease comes out slowly, push ttie Idler end of the mbber

crawlerstrongly.

Never loosen valve (2) nrwrethan 1 turn.

★ If the grease still comes out slowly, start the engineand drive the

machine a short distance forward and backward.

3. Tighten valve (2) securely.

4. Drive the machine a short distance forward and backward to make

the tension unrfomi, then repeat the steps for "CHECKING

TENSION" to measure dimension A

5. Installgrease valve cover {1), then tighten the bolts.

[2] CHECK RUBBER CRAWLER FOR DAMAGE, WEAR

^WARNING

riS

If there are any large cracks or damage to the rubber crawler, replace the rubber crawler immediately.
There is danger that the rubber crawler may break suddenly without warning during operations.

•When checking the rubber cravtrler, remove ail mud and snow from the crawler before checking.
>Using the rubber crawler when it has exceeded the wear limitwillcause slipping and will reduce the
dravt^r pull. Ifthe rubber crawler is in the following condition, replace Hwith a new rubber crawler.

' If the height of the lug is less than 1/3 of the standard dimension,

replace the rubber crawler.

★ Standard height: 35 mm

★Wear limit 12 mm

' Ifthere are cracks or deep cuts and the wire in tfie core of the rubt>er

crawler can be seen, replace the rubber crawler.

Lug height



[3] CLEAN, REPLACE AIR CLEANER

' Never clean, or replace the air cleaner when the engine Is running.
' When using compressed air to dean the element, there is danger that dirt and dust may flyand get into
eyes. Always wear safety glasses.

> When cleaning the outer efement do not hit it or knock ftagainst other objects.
•Do not use the outer element if the folds or seal are damaged.
• Replace the outer element with a new part if ft has been cleaned three or four times, or if it has been
us^ for oneyear. When replacing theouter element, replace theinner ei^entatthesame time.

>After cleaning the outer element, if the engine exhaust gas color is black or there is lack of power,
replace the outer element When replacing the outer element, replace the inner element at the same
time.

>Never clean the inner element and use it again. Always replace it with a new element

•CHECK AIR CLEANER

1. Open ttie engine bonnet. For details, see "OPERATION 2.12

ENGINE BONNET.

2. Ifdust indicator (1) inside the air cleaner is red, dean the air cleaner

element

• METHOD OF CLEANING OUTER ELEMENT

1. Open the engine bonnet. For details, see "OPERATION 2.12

ENGINE BONNET.

2. Remove 3 catchy (3) at the air cleaner cover, then remove air

deanercover(2).

3. Take out the outer element (4).

4. Blow with dry compressed air (max. 0.68 MPa [7 kgf/cm^) along the
folds from the inside of element (4).

Next, blow along the folds from the outside of the ^«nent then blow

ftom the insideof the element again.



r.

5. After cleaning, use a light bulb from inside the elennent to check if

theiB are any small holes or thin places in the element Replace the

element ifsuch places are found.

6. Aftercleaning the outer element (4), insertthe outer element (4)to the

body.

7. Remove the valve(5) fromthe air deaner cover (2). then dean the

inside of the valve and cover.

8. After deaning the valve (6)and air cleaner cover (2), install the valve

(5) to air deaner cover (2).

9. Fitthe air deaner cover (2)to the body, then secure with catcher (3).

★With the airdeaner cove (2), install with the stampedTOP mark
upward.

10. Close the engine bonnet. For details, see "OPERATION 2.12

ENGINE BONNET.

• METHOD OF REPLACING OUTER ELEMENT

RenfK)ve the outer element and replace itwitha new elennent.

For details of the procedure, see METHOD OF CLEANING OUTER

ELEMENT. When repladng the outer element replace the inner

element at the same time. For details, see METHOD OF REPLACING

INNER ELEMENT.

• METHOD OF REPLACING INNER ELEMENT

1. Remove the outer elertient.

For details of the procedure, see METHOD OF CLEANING OUTER

ELEMENT.

2. Take the out inner element (6).

3. Coverthe air connedor end (airoutlet) with a dean doth or doth tape.

4. Cleanthe insideofthe body, then removethe coverfitted inStep 3.

5. Insertthe new innerelement (6) inthe body.

6. Install the outer element (4).

For detailsof the procedure, see METHOD OF CLEANING OUTER

ELEMENT.
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[4] CLEAN INSIDE OF COOLING SYSTEM AND CHANGE COOLANT

•Immediately afterthe engine is stopped, the coolant is at hightemperature,so there Isdanger of bums
ifyou drain the coolant immediately.
Wait for the engine tocool down b^re draining the coolant

>Do not suddenly remove the cap v^en the radiator water temperature is high. Boiling water will spurt
out and cause bums.

Wait for the water temperature to go down before removing the cap. When removing the cap, turn rt
slowly to fully release the internal pressure, then remove the cap.

• Replace the cooling water (coolant) every year or 2000 running hours whichever com^ first
• For the coolant mixture ratio of cooling water, see "Operation 8. Cold Weather Operation" in "[2]
Coolant MixtureRatio in Cooling Water".

Clean the coolingwater circuit as follows.

★Use tap waterfor thecoolant.

Do not use riverwater, well water, or untreated water supplies.

1. Stop the machine on levelground and stop ttie engine.

2. Open the engine bonnet. For details, see "OPERATION 2.12

ENGINE BONNEr.

3. Turn radiatorcap (2) slowly to fully n^ease the internal pressure, and

remove it.

4. Open the undercover. For details, see "OPERATION 2.14 ^
UNDERCOVER".

5. Loosen the band (4)and remove tiie radiatordrain cap (3), then drain

the water.

★If there is antifiBeze intiie coolant, putcontainerto catch the water

under of the drain pipe. w j
6. After draining the water, install the radiator draincap (3), thenadd tap u > xMAseeTo

water through the water filler to fill the radiator.

★Tighten the band(4)ofradiator drain cap (3)slightiy.
7. Remove radiator draincap (3), thenstart the engine, mn at low idling.

and run water through the system to flushitfor 10 minutes.

★While running water through thecooling systemtoflush it becareful toadjust thewater flow so thattheradiator
is always fijll.

★While running water through the cooling system to flush it becareful that the water supply hose does not slip
out of the water filler.

8. After flushing the system, stop the engine, stop the water supply,then drain the water.

9.After draining thewater, install tlieradiator drain cap (3), thenadd cleaning agent through thewaterflller.

★For details ofthemethod ofcleaning, see theinstructions ontfie cleaning agent
★Tighten theband (4) ofradiator drain cap(3) slightly.
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10.After flushing with cleaning agent, removeradiatordraincap (3), drainthe water, then start the engine,runat low

idling, and flushwith water until dean water comes out

-^While running water through the cooling system to flush it be careful to adjust the water flow so that the
radiatoris alwaysfull.

-A-While njnning water through thecooling system toflush it, becareful thatthewater supply hosedoes notslip
out of the water filter.

11.Whendean watercomes out stop the engine, and install the radiator drain cap (3), then tighten the iiand (4)

securely.

12. Addtap water through the water filler to fill the radiator.

13. Start the engine, run for 5 minutes at lowidling, tfien run fora further5 minutes at high idling to terTK)ve the air

fipomthe coolant

^Leave the radiator cap removed whendoing this.
14. Stop the engine, leave forapprox. 3 minutes, then add tap water to

nearthetopofthewaterfiller, and tighten the radiatorcap (2).

15. Remove the reserve tank (1) drain the coolant inside the reserve

tank, then wash the inside.

16. Install reserve tank (1)to its original position, then fill with tap water

to Ijetween the LOW and FULL lines.

17. Close tiie engine Iwnnet For details, see "OPERATION 2.12

ENGINE BONNET'.

18. Close the undercover. For details, see "OPERATION 2.14

UNDERCOVER".
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[5]CHECK,CLEAN RADIATOR, OILCOOLER FINS

>Never inspect or clean the fins when the engine is running. Always stop the engine before starting the
operation.

•When using compressed air to dean the fins, there is danger that dirt and dust may fly and get into
eyes. Always wear safety glasses.

•When cleaning the fins, use compressed airat a pressureof less than029Mpa {3 kgf/cm^, and stand
away from the fins when directing the compressed air.
Ifthe compressed air is blown directly against the radiator or is blown at high pressure, the fins will be
damaged and this willcause leakage of water or oil.

' When cleaning the fins, do not use steam or water instead ofcompressed air. This causes clogging.

1. Open the engine bonnet. For details, see "OPERATION 2.12

ENGINE BONNET.

2. Check the radiatorfins (1) and oilcooler fins (2) to see If there is any

mud, dirt, dead leaves, or paper dogging the fins.

3. Ifthe result of the Inspection shows that the fins are clogged, t}low with

dry compressed air (0.29 MPa {3 kgf/cm^]) todean.
4. After deaning ttie fins, dose the engine bonnet. Fot details, see

"OPERATION 2.12 ENGINE BONNET'.



[6] FUEL SYSTEM PRIME

^WARNING
Contact with high pressure fuel may cause fluid penetration and bum hazands. High pressure fuel spay
may cause a fire hazard. Failure to follow these inspection, maintenance and service instructions may
cause personal injury or death.

NOTICE

Do not crank the engine continuously for more than 15 seconds. Allow the starting motor to coo\ for two
minutes before cranking the engine again.

If air enters the fuel system, the air must be purgedfrom the fuel system beforethe engine can be started. Air can e

nter the fuel system when the following events occur.

• The fueltank isempty or the fuel tank has been partially drained.

• The low pressure fuel lines are disconnected.

• A leak exists in the low pressure fuel system.

• The fuel fitter has been replaced.

Use ttie following procedures in order to remove air from the fijel system.

1. Open the engine bonnet For details, see "OPERATION 2.12

ENGINE BONNET".

2. Remove the engine rear cover and engine upper cover. For details,

see "OPERATION 2.13 ENGINE REAR COVER AND ENGINE

UPPER COVER".

3. Fill the fuel tank with ftjel and turn the lever (2) of the fuelAwater

separator (1) on the inside of the fuel tank to ttie OPEN (vertical)

position.

4. Loosen air vent plug (4) on the top of fuel filter (3) by two to three

tajms.

5. When tfie fuel flowing out of plug (4) no longer contains "bubbles",

tighten plug (4).

6. Loosen air vent plug (6) of fijel injection pump (5) by 2 to 3 turns.

7. When the fuel flowing out of plug (6) no longercontains "bubbles",

tighten plug(6).

NOTICE

Except during an air bleeding operation, be sure to keep air vent
plug (6) of the fuel injection pump tightened. Othenvise, the
engine may stall.

8. Install frieengine rear cover and engine upper cover. Few details, see

"OPERATION 2.13 ENGINE REAR COVER AND ENGINE UPPER

COVER".

9. Close tiie engine bonnet. For details, see "OPERATION 2.12

ENGINE BONNET.



7.6 CHECK BEFORE STARTING
[1] CHECK COOLANTLEVEL, ADDWATER

When checking the coolant level and adding water, always carry out the operation at the reserve tank.
Never remove the radiator cap to check.

If the result of the coolant level check shows that more water must be added than usual, there is
probably a water leak,so search for the cause and repairthe probl^ Immediately.

1. Open the engine bonnet. For details, see "OPERATION 2.12

ENGINE BONNET.

2. Check the level in reserve tank (1) to confimi that the coolant is

between the LOW and FULL lines.

Ifthe water level is low, add tap water.

3. Remove the cap (2)of the resen/e tank (1)and add tap water.

4. Afteradding water, tighten the cap (2) securely.

5. Close the engine bonnet. For details, see "OPERATION 2.12

ENGINE BONNEF.

[2] CHECK FUEL LEVEL,ADD FUEL

Adanger

When adding fuel, never let the fuel overflow from the tank. This will cause fire.

1. Check the fuel level with level gauge (1)at the side ^ce of the fuel

tank.

2. Release the lock on the cap (2)with a keyand remove the cap (2)

ftom the fueltank and add fuelthrough the fuelfiller.

3. Check the breather holeon the insideofthe cap, and if it is clogged,

wash it

4.After adding fuel, tighten the cap (2)securely and lock upitwith a key.

★Always fill thefuel tank after completing theday'soperation.
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[3] CHECK, DRAIN WATER FROM FUEL7WATER SEPARATOR

^ Set a container underthefuel/Vvater separator tocatchthewaterandfuel.
-lArFuelAwater separatoris installed to inside surfeoe ofthe mainfirarne right end (fuel tanknearside).

1. Open the engine bonnet For details, see "OPERATION 2.12

ENGINE BONNET.

2. Check the case (2)of the fuelAwater separator (1), confirm ifthe red

ring(3) insidethe case (2) has reached "DRAIN WATER" lineon the

case (2).

Ifred ring(3) is dose to the DRAIN WATERfine, drain the water. For

details, see "MAINTENANCE 7.6 [2] DRAIN WATER. SEDIMENT

FROM FUELAA/ATER SEPARATOR".

3. Close the engine tx)nneL For details, see "OPERATION 2.12

ENGINE BONNET.

[4] CHECK ENGINELUBRICATING OIL LEVEL, ADDOIL

•CHECKING OIL LEVEL

1. Open the engine Ixwinet For details, see "OPERATION 2.12

ENGINE BONNET.

2. Pullout dipstick (1)and wipe the oiloffwitha doth.

3. Insertdipstick (1)fiilly intothe gauge guide, then pull itout again.

4. Ifthere is oil on dipstick (1) inthe notched area, the oillevelis correct.

If the oil does not teach the tx)tIom (L) of the notched area, add

engine oil.

•FILUNG WITH OIL

1. RenfX)ve the cap (2)and add engine oil.

★ For details of the engine oil. see "3. USE OF FUEL AND

LUBRICANTS ACCORDING TO AMBIENT TEMPERATURE".

★Usea containerwith an attachedhose whenfilling with oil.

2. Check the oil levelagain, and ifitis within the specified range, tighten

cap (2) securely.

3. Close the engine IxMinet. For details, see "OPERATION 2.12

ENGINE BONNET'.
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[5]CHECKOILLEVEL INHYDRAUUC TANK, ADDOIL

1.Use level gauge (1)at the sidefiace ofthe hydraulic tankto checkthe

oil level and the condition of dirt in the oil. The oil level should be

betweenthe topand bottom red lineson the gauge.

2. Ifthe oil level is low, removecap (2) of the hydraulic tank and add

hydraulic oilthroughthe oilfiller.

★For details ofthehydraulic oil, see "3. USE OFFUEL AND
LUBRICANTS ACCORDING TO AMBIENT TEMPERATURE".

3.Check the breather holeinside thecap and dean itifIt Isdogged.

4.After adding oil, tighten cap (2)securely.

[(Si CHECK DUST INDICATOR

1. Open the engine bonnet For details, see "OPERATION 2.12

ENGINE BONNET.

2.Checkifthe he redpiston has appeared inthe transparent portion of

the dust indicator (1).

if the red piston has appeared, dean or replace the element

immediately.

★For details ofthemethod ofdeaning theelementsee "7.5 WHEN
REQUIRED".

3.After checking, deaning, or repladng, push the knobor dust indicator

to returnthe red pistonto itsoriginal position.

4. Close the engine bonnet For details, see "OPERATION 2.12

ENGINE BONNEF.
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[7] CHECK,ADJUST FAN BELTTENSION

•CHECKING TENSION

1. Open the undercover. For details, see "OPERATION 2.14

UNDERCOVER".

2. Go underthe machine and pushwith yourfinger (approx. 58N{6kg})

at a point midway between the fian pulley and alternatorpulley.

The deflection should be appnox. 7-9 mm.

3. Ifthe deflection is too large, adjust the belt tension. For details, see

"ADJUSTING TENSION".

•ADJUSTING TENSION

1. Loosen bolt(2)and locknut (3)at the bottomof the alternator(1).

2. Open the engine bonnet For details, see "OPERATION 2.12

ENGINE BONNET.

3. Tumadjustment bolt(4) to move the alternator(1)to the tank end, to

adjust the beltdeflectionto approx. 7 - 9 mm.

4. Tighten lock nut (3) and bolt (2)at the bottom of the alternator first,

and tightenadjustment bolt(4).

5. Repeat ttie procedure for checking the tension to check the belt
tension again.

6. Close the undercover. For details, see "OPERATION 2.14

UNDERCOVER".

7. Close the engine bonnet. For details, see "OPERATION 2.12

ENGINE BONNET.
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[8] CHECK ELECTRiC WIRING

Ifany tool touches between the battery positive {+) terminal and the chassis, there is danger that sparks
vnll becaused. Do not puttools and o^er metal objects in your breast pocket They may fall out

• Open the engine bonnet, and check for looseness of the batteryterminal, looseness ofthe ground connection and

battery relaywiring, and for signs of short circuits.

• Open the engine bonnet, and check for loose startingmotorwiring and signs of short circuits.

• Open the engine bonnet,and check loosealternator wiring and signs ofshortcircuit.

[9] CHECK OPERATION OF SWITCHES, LAMPS, GAUGES

• Turn ttie starting switch to the ON position and check that the monitor lamps lightup on the control panel box and

monitor panel.

• Turndie startingswiteh to the ON position, operate the lamp switdi and flasher svwtch (turn signal indicator) inside

the combination switch, and check that each lamp lightsup.

★ If anylamp does notlight up, thebulb isprobatJiy briovwi orthereisa disconnection, so contact your distiibutor.

•Turn the starting switch to the ON position, cerate the Hi-Lo speed range selectorswitch, and check that the high

speed tiBvel lamp on the monitor panel lights up.

★ If high speed travel lamp does notlight up, the bulb Is probably blown or there is a disconnection, so contact

your distributor.

• Turn tiie starting switch to tine ON position, press the parking brake switch to ON (STOP) position, and check tiiat

the parking lamp on the monitor panel lightsup.

★ If parking lamp does not light up, tiie bulb is probably blown or there is a disconnection, so contact your
distiibutor.

[10] CHECK OPERATION OF HORN, ALARMBUZZER

• Turntiie startingswitchto tiie ON position, push the hom switchinsidetfie combinationswitch,and check that tiie

hom sounds.

★ If the hom do^ not sound, tiiere isprobably a feilure ordisconnection in tiie hom, socontact your distiibutor.
• Turn ttiestarting switch to theON position, press tiieparking brake switch toON (STOP) position and checkthat
tiie buzzer sounds.

★ If theparking brake buzzer doesnot sound, there isprobably a failure ordisconnection In ttie buzzer, socontact
your distributor.

• Tum tiie starting switch to tiieON position, operatetiretiavel leverto the REVERSE position and check tiiattiie

backup buzzer sounds.

★ If ttie backup buzzer does not sound, ttiere isprobably a failure ordisconnection in tiie buzzer orbackup buzzer
switch, so contact your distiibutor.
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7.7 EVERY 50 HOURS SERVICE
[1] DRAIN WATER,SEDIMENT FROM FUELTANK

^ Set a container under the fuel tank to catch the fuel.

1. Turnthe plug(1) under the fueltank to counterclockwise slightiy.

The water and sedinient accumulated at the ix)ttom of the tank will be

drainedtogether withthe fuel.

2. Aftercompletelydraining the sediment and water, tightenthe plug (1)

under the fuel tank.

[2] DRAIN WATER,SEDIMENTFROM FUEUWATERSEPARATOR

-A-Set a container underthe fueiAA/ater separatortocatchthefuel.

-A-FuetAflater sepatstor is installed to inside surfiace ofthe mainframe right end (fuel tanknear side).

1. Open the engine IxMinet For details, see "GPERATIGN 2.12

ENGINE BONNET.

2. Turn the lever (2) of the fuelAn/ater separator (1) to CLOSE (parallel)

positbn to stopped fuelflow.

3. Loosen the ring(3) and remove the case (4).

4. Take out the fuel, water and sediment accumulated at the tx)ttom of

the case (4)and dean the case (4).

it Keep the red ring (5) and spring (7) In the case (4) to do not

missing.

5. Insert the red ring (5) and spring (7), and set the case (4) to original

position, then tighten the ring(3).

6. Turn the lever (2) of the fuel/water separator (1) to OPEN (vertical)

positionto flow fuel.

7. Close the engine bonnet. For details, see "OPERATION 2.12

ENGINE BONNET.
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[3] CHECK LOOSEN OF FUEL PIPING AND BANDS

Ifthe fuel piping is broken or the band is loose to a degree that causes fuel to leak, a fire may break out
Be sure to check for broken fuel piping and loose bands.

1. Open the engine bonnet. For details, see "OPERATION 2.12

ENGINE BONNET'.

2. Renx)ve the engine rear cover and engine upper cover. For details,

see "OPERATION 2.13 ENGINE REAR COVER AND ENGINE

UPPER COVER".

3. Check fuel piping components (1), (2). (3) and (4) that connect the

tiiel tank and the fuel injectionpump for damage.

(fany pipng is cracked or deformed, repairor replace it

4. Check that bands (5) of each fuel pipingare not loose.

[f any band is loose, apply dl to its threaded portion and tights it

securely.

5. Install the engine nearcover and engine upper cover. For details, see

"OPERATION 2.13 ENGINE REAR COVER AND ENGINE UPPER

COVER".

6. Close the engine bonnet For details, see "OPERATION 2.12

ENGINE BONNET'.

★Theftjel piping componentsare made of rubber. Replacethem with n

ew ones every two years, even ifthey are not damaged. At the same

time, also replace the bands with new ones.



7.8 EVERY 100 HOURS SERVICE
★ Carry out "every-50 hours service"at the same time.

[1] CHECK BATTERY ELECTROLYTE LEVEL,ADDDISTILLED WATER

• If any tool touches between the battery positive (+) terminal and the chassis, there is danger that
sparte Vkrill be caused. Do not put tools and other metal objects in your breast pocket They may fell
out

• Be care^l not to get battery electrolyte on yourself or on your clothes.
• Donot bringany lightedcigaretteor cigarette lighterclose.

1. Open the engine bonnet. For details, see "OPERATION 2.12

ENGINE BONNET'.

2. Look into indicator(1) of the battery.

★If indicator (1) Is in "blue", both the density and level of battery

electrolyteare within tfie normal ranges.

★If indicator (1) is in "white", the battery electrolyte density drops

below the normal range.

★If indicator (1)is in"red", the batteryelectrolyte level drops tDelow the

nomial range.

3. Ifindicator(1) is turned out to be 'Vvhite", charge the battery.

Ifindicator(1) is tumed out to be "red", move the band (3) of the battery and remove allcaps (2)and add distilled

Blue While Red

®ll

★If indicator (1)does not turn"blue" even afteraddingwater, charge the battery.

★If indicator(1)still does not turn "blue"even after the charge, replace the battery.

4. Close the engine bonnet. For details, see "OPERATION 2.12 ENGINE BONNET'.



7.9 EVERY 250 HOURS SERVICE
Carryout "Every-50 hours, and Every-100 hours service"at ttie same time.

[1]GREASE TRAVELLEVER

ic Preparea grease pump.

Move the boot (2)of the travel lever (1) upward, and grease the pillow

t3lock ofthe travel lever.

[2]GREASE TRAVELLEVER UNKAGES

^ Preparea grease pump.

1. Raise the dump body. For details, see "OPERATION 4.

OPERATING DUMP BODY".

2. Remove the rubber cap (1) at the travellever linkagecover.

3. Grease the pillow bkx:k(2) inside the travel lever linkagecover from

inspection hole.

4. After greasing, install the rubber cap (1) at the travel lever linkage

cover.

5. Grease the pillow block(3)insidethe engine room.

6.Aftergreasing, lowerthe dump body.Fordetails, see "OPERATION 4.

OPERATING DUMP BOOr.
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[3] GREASE ALLPARTS OF DUMP CYUNDER
ir Prepare a grease pump.

1. Raise the dump body. For details, see "OPERATION 4.

OPERATING DUMP BODY".

2. Grease the bottom ofthe dump cylinder (1).

3. Grease the pistonrod of the dump cylinder(1).

4. Aftergreasing, lowerthe dump body.For details,see "OPERATION 4.

OPERATING DUMP BODY".

[4]GREASE DUMP BODY REARSIDEFLAPOPERATING ROD
if Prepare a grease pump.

1. Raise the dump body. For details, see "OPERATION 4.

OPERATING DUMP BODY".

2. Grease the springcase position (left and right: 2 places)and the pin

position (left and right 6 places)of the flapoperatingrod(1).

3.Aftergreasing, lower the dumpbody. Fordetails, see "OPERATION 4.

OPERATING DUMP BODY".

[5i GREASE DUMP BODYHINGE PIN
if Prepare a grease pump.

1. Raise the dump body. For details, see "OPERATION 4.

OPERATING DUMP BODY".

2. Grease the dump bodyhingepin(1)(left and right 2 places).

3.Aftergreasing, lower thedumpbody. Fordetails, see "OPERATION 4.
OPERATING DUMP BODT.

[q GREASETRACK ROLLER PIVOT SHAFT
if Prepare a grease pump.

Grease the shaftposition (left and right 6 places)ofthe trackroller pivot

shaft (1).
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7.10 EVERY 500 HOURS SERVICE
Carryout "Every-SO hours, Every-100 hoursand Every-250 hoursservice" at the same time.

[1] REPLACE FUEL FILTER

• Stop the engine and wait for the engine to cool down.
• Do not smoke or bring any flame close.

• Ifany fuel leaks or overflows,always wipe it up immediately. Iffuel gets on any high-temperature part,

it will cause fire.

After replacing the fuel filter, bleed the air from the fuel circuit For details, see "7.5 WHEN REQUIRED
[6]".

★ Set a c»ntainer under the fuel fitterto catch the fuel.

★ Preparea filter wrench.

:^Fuel filter is installed to right siderearward oftheengine.
1. Renrove the engine rear cover and engine upper cover. For details,

see "OPERATION 2.13 ENGINE REAR COVER AND ENGINE

UPPER COVER".

2. Using the filter wrench, turn the ftjel fitter cartridge (1) to

counterclockwise and remove rt.

3. Clean the fijel fitter mount coat the packing surf^ of the new fuel

filter cartridge (1)with engineoil, then install itto the mount.

★When installing a new fuel filter cartridge, always tighten it by hand,
and be careful not to tighten ittoo much.

4. Install the engine rear cover and engine upper cover. Fordetails, see

"OPERATION 2.13 ENGINE REAR COVER AND ENGINE UPPER

COVER".



[2] CLEANING FUEL/WATER SEPARATOR

WARNING

' Stop the engine and wait for the engine to cool down.
•Do not smoke or bring any flame close.

' Ifany fuel leaks oroverflows, always wipe it up immediately. Iffuel gets on any high-temperature part,

it will cause fire.

NOTICE

After replacing the fuel filter, bleed the air from the ftiel circuit For details, see "7.5 WHEN REQUIRED
[6]".

'k Set a container under the fuel/waterseparator to catch the fuel.

★FuelAwater separator is installed to insidesurface ofthe mainframeright end (fuel tank near side).

1. Open the engine bonnet. For details, see "OPERATION 2.12

ENGINE BONNET'.

2. Turn the lever (2) of the fueiAwater separator (1) to CLOSE (patBllel)

position to stopped fuel flow. J (

Open-—-(

3. Loosen the ring(3) and remove the case (4).

4. Take out the fuel, water and sediment accumulated at the bottom of

the case (4) and dean the case (4).

★ Keep the red ring (5) and spring (7) in the case (4) to do not

missing.

5. Remove the screen (6) from the filter head, then using diesel fLiel or

etc., and clean the screen (6) carefully.

6. After cleaning the screen (6), install the screen (6)to the filter head.

7. Insertthe red ring (5)and spring(7)to the case (4), and set the case

(4) to original position, then tighten the ring(3).

8. Turn the lever (2) of the Kiel/water separator (1) to OPEN (verlicaj)

position to flowfuel.

9. Close the engine bonnet. For details, see "OPERATION 2.12

ENGINE BONNET'.
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[31 CHANGE ENGINE LUBRICATING OIL, REPLACE ENGINE OIL FILTER

• Stop the engine and wait for the temperature to go down.
•Afteradding oil, tighten the cap and drain plug securely, then wipe up any spilled oil.

* Seta container under theengine tocatch theoil.
★ Prepare a fitter wrench.

★Engine oil filter isinstalled to right sideforward oftheengine.
1.Go underthe machine and remove the drain plug (3)from the engine

oilpan and drain the oil.

★ Setthecontainer under theengine oil pantocatch the oil.
★ Becareful nottogetoil onyourself.

2. Check the drained oil.

★ If tiiereare largeamounts ofmetal partidesor dirt inthedrained oil,

please contact yourdistributor.

3.After completely draining the cm'I, tighten the drainplug (3).

4. Using the filter wrench, turn the oil filter cartridge (4) to counter

clockwise and renx)ve it.

5. Clean the oil filter mount coat the packing surface of the new oil fitter

cartridge withengine oil, then installitto the mount.

★ Fill the Engine oil into the newfitter cartridge.
★When installing a new filter cartridge, always tighten It byhand, and

be careful not to tighten ittoo much.

6. Open the engine bonnet. For details, see "OPERATION 2.12

ENGINE BONNET'.

7.Remove thefiller cap (2)and add the specified amountofengineoil.

★ For details of the oil to use, see "3. USE OF FUEL AND

LUBRICANTS ACCORDING TO AMBIENT TEMPERATURE".

★ Engine oil refill amount 11.2 liters (2.96 US gal, 2.46 UK gal)
★ Usea container vwth an attached hosewhen filling with oil.

8. Start the engine, run at idling for several minutes, then check that the

oil is within the range between ttie top and bottom marks on the

engine oil level gauge. For details, see 7.6 CHECK BEFORE

STARTING".

9. Close the engine bonnet. For details, see "OPERATION 2.12

ENGINE BONNET".



[4] REPLACE HYDRAUUC UNE FILTER

A WARNING
• Stop the engine and wait for the engine to cool down.
• Loosen the cap of the hydraulic tank slowly to release the internal pressure ccnnpletely, then remove
the cap.

• Operate the travel lever and dump control lever 2 or 3 times to the end of their stroke to completely
release the remaining pressure In the hydraulic circuit

NOTICE

When replacing the hydraulic line filter, always change the oil In the hydraulic tank at the same time.

ikr Set a container under the hydraulic line fitter to catch the oil.

★ Preparea filter wrench.

1. Raise the dump body. For details, see "OPERATION 4.

OPERATING DUMP BODY'.

2. Using the filter wrench, turn the line filter cartridge (1) to counter

clockwise and remove It.

3. Clean tiie oil fitter mount,coat the packing surface ofthe new oil filter

cartridge with engine oil, then instell itte the nxsunt.

★ Fill the Hydraulic oilintothe newfitter cartridge.

★When installing a new filter cartridge, alwaystighten itby yourhand,

and be canefijinot to tighten ittoo much.

4. Lower the dump body. For details, see "OPERATION 4.

OPERATING DUMP BODY'.



[5] CHANGE OIL IN HYDRAUUC TANK

'Stop the engine and wait for the engine to cool down.
' Loosen the oil fillercap slowly to release the pressure inside the hydraulic tank, then remove the cap.
' Make full stroke operations of the travel lever and the damp control lever to release the remaining
pressure inside the hydraulic circuits totally.

•After adding oil, tighten the cap and drain plug securely, then wipe up any spilled oil.

When changing the oil in ttie hydraulic tank, always replace the hydraulic line filter at the same time.
Always replace the O-ring used inspection cover inside the hydraulic tank wtth a new 0-ring.

★ Set a container under the hydraulic tank tocateh the oil.

1. Remove the filler plug (2) on the hydraulic tank.

2. Turn drain plug (3) at the bottom of the hydraulic tank to

counterclockwise and drain the oilfrom the hydraulictank.

★ Set the containerunder the hydraulic tankto catch the oil.

★ Be carefiji rwttoget oil on yourself.

3. Inspect the drained oil.

Ifthere are laige amounts of metal particles or dirt in the drained oil,

please contact your distributor.

4. AfterccMnpletely draining the oil,tighten drain plug (3).

5. Remove the 6 bolts, then remove the inspectioncover (4).

6. Take out the oil strainer (5) inside the hydraulic tank, then wash It in

diesel oil.

7. Install the oil strainer(5)insidethe hydraulic tank,set newO-ring (6)to

the hydraulic tank, then install inspection cover (4) and tighten the

bolts.

8. Fill with hydraulic oil through the oilfiller.

★ For details of the hydraulic oil to use, see "3. USE OF FUEL,

COOLANT. AND LUBRICANT ACCORDING TO AMBIENT

TEMPERATURE".

★ HydtBulic oil nefili amount 55liters (14.53 US gal, 12.10 UK gal)
★ Usea container with an attachedhose whenfilling with oil.

9. Check that the oil levelis between the top and txrttom red lineson the

level gauge at the rear of the hydraulic tank. For details, see "7.6

CHECK BEFORESTARTING [5]".



7.11 EVERY 1500 HOURS SERVICE
Carry out "Every-SO hours, Every-250 hours and Every-500 hours serwce" at the same time.

[1] CHANGE OIL INSIDETRAVEL MOTOR REDUCTION GEAR CASE

Stop the engine and wait for the oil temperature to go down.
After adding oil, tighten the plugs securely and wipe up any spilled oil.

★ Set a containerunder the travel motorreduction gear case to catch the oil.

1. Drive the machine forward or t)ackward to position drain plug (1) of

the reductiongear case at the tx>ttom, then stop the engine.

2. Remove the oil filler plug (3), oil level inspection plug (2), and drain

plug{1), and drain the oilfromthe case.

★ Set the container under the travel motor to catch the oil.

3. Inspect the drained oil.

★ If there arelarge amounts ofmetal particles ordirt in thedrained oil,
please contact your distributor.

4. After the oil has Iseen completely drained, tighten drain plug (1).

5. Add the specified amount of gear oilthrough the oil filler plug (3),and

check that oilcomes out fixim the oil level inspection plug (2)hole.

★ For details of the gear oil, see "3. USE OF FUEL AND

LUBRICANTS ACCORDING TO AMBIENT TEMPERATURE".

★ Specified amountofgear oil: 1.3liters {0.34 USgal,0.29 UK gal)

6. Tighten tlie oil filler plug (3)and the oil level inspection plug (2).

igg»lvmTJtTA\TAVTOTArTAW.Trt1



SPECIFICATIONS

1. DIMENSION DRAWING 4-2

2 .SPECIFICATIONS TABLE 4-3
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2 .SPECIFICATIONS TABLE

Model name IMST-600VD

A Overall length (mm) 3,790

B Overall width (mm) 1,950

C
Distance between center of idler and
center of sprcx:ket

(mm) 2,440

D Min. ground deananoe (mm) 350

E
Distance between front of machine and

center of sprcx:ket
(mm) 640

F Trackgauge (mm) 1,450

G Track width (mm) 500

H Overall height (mm) 2,270

J
Distance between ground and bottom
ofdump body

(mm) 1,350

K Dump body height (mm) 350

L Dumpbody length (mm) 2,150

M Dump body width (mm) 1,700

N Max. dumping angle (deg) 60

Mass (weight) of machine (kg) 4,000

IVIax. payload (kg) 3,300

Drivesystem Fully hydraulicsystem (HST)

Speed change system Step-less speed change

Travelspeed (at highspeed range) (km/h) 0-11km/h

Travel speed (at lowspeed range) (km/h) 0-6.6km/h

Gradeatxlity (%) 57

Groundcontact pressure (unloaded) (kPa{kg-f/cnf}) 15.7{0.16}

Engine model KubotaV3307-DI-TE3

Engine type
Water-cooled,4-cyde, in-line upright

Direct inj^on type,
withturtxx^harger

No.ofcylinders - borex stroke (mm) 4-94x120

Piston displacennent (Liter) 3.31

Rated output/engine speed (kW/hiin^) 53.7/2600

Max.torque/engine speed (N*m/min^) 46.6C600

Fuel Diesel oil

Fuel consumption ratio (Liter) 75

Battery 12V,64Ah

4-3
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HYDRAUUC COMPONENT

MST600VD SERIAL NO. 60301 and UP

INDX DESCRIPTION Q'TY NOTE

1 HYDRAUUCK OIL TANK 1

1-1 AIR BREATHER AND FILL CAP 1

1-2 OIL LEVEL GAUGE 1

2 SUCTION FILTER 1

3 GEAR PUMP 1

4 DUMP CONTROL VALVE 1

4-1 MAIN REUEF VALVES (1)

4-2 CHECK VALVES (1)

4-3 OVER LOAD REUEF VALVES (UP) (1)

4-4 OVER LOAD REUEF VALVE S(DOWN) (1)

5 DUNP CYUNDER 1

6 CHARGE UNE FILTER 1

7 LOW PRESSUER SWITCH 1

8 MAIN PUMP 1

8-1 PISTON PUMP (2)

8-2 HIGH PRESSURE REUEF VALVES (4)

8-3 CHARGE PRESSURE REUEF VALVE (1)

8-4 P-PORT CONTROL ORIRCE (2)

8-5 T-PORT CONTROL ORIRCE (2)

8-6 DISPLACEMENT CONTROL VALVE (2)

9 HYDRAUUC MOTOR R.H. 1

9-1 REDUCTON GEAR (1)

9-2 PISTON MOTORS (1)

9-3 PARKING BRAKE (1)

9-4 Hi-Lo SHIFT SPEED (1)

9-5 CHARGE REUEF VALVES (1)

9-6 SHUTTLE VALVES (1)

10 HYDRAUUC MOTOR LH 1

10-1 REDUCTON GEAR (1)

10-2 PISTON MOTORS (1)

10-3 PARKING BRAKE (1)

10-4 Hi-Lo SHIFT SPEED (1)

10-5 CHARGE REUEF VALVES (1)

10-6 SHUTTLE VALVES (1)

11 SOLENOID VALVES (PARKING BRAKE AND HhLo SHIFTSPEED) 1

11-1 PARKING BRAKE (1)

11-2 Hi-Lo SHIFT SPEED (1)

12 OIL COOLER 1

MST800EN-00A
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REPAIR

GROUPIN
INDEX PARTS NUMBER NAME Q'TY REF.

B3 1 20940^436 REDUCTION GEAR 1
D ... -1 HOUSING
D -2 20941-60172 FLANGE HOLDER
C

. 20947-82703 ANGULAR BEARING
A2 -4 20946-82707
A2 -5 20946-82708
C -6 20461-30801 PIN

A2 -7 20461-45201 O-RING
C -8 96321-06350 STEEL BALL 105 JlSBlSOl 1/4
C 97123-01111 PLUG Fn/8
c MBE
c -n

0

1

PLUG PT3/8
c -12 20943-60140 HOLDER S/A
c -1 20941-61058 HOLDERA
c -2 20941-61648 PLANETARY GEAR "A*
c •3 20946-93519 NEEDLE BEARING
c -4 20946-93520 INNER LATHE
c -5 THRUST WASHER
c -13 PLANETARY "B" KIT
c -1 20946-93509 PLANETARY GEAR "B'
C -2 20941-60425 NEEDLE BEARING
c 20946-93SI1 FLOATn<iGBUSH
c -4 20946-93512 THRUST WASHER
c -14 20941-62354 THRUSTPLATE
c -15 SCREW
c -16 DRIVE GEAR
c -17 SUN GEAR
c -18 20946-93516 SNAP RING

114 -I? 20941-62369 THRUST PLATE
B4 -19 20941-62370 THRUST PLATE
B4 -19 20941-62371 THRUST PLATE
C -20 93711-60251 SPRING PIN .TISB2808 6.2CT.
c

A2 -22 95123-23000 O-RING
C -23 20946-82510 PLUG
C

C -25 97123-02111 PLUG PTl/4
C -26 15096-01010 PLUG NPIFl/16
c 2 20461-40210 SHAFT
c 3 20361-35944 BALLBEARING
A1 4 20631-32108 OIL SEAL 1 [ir-i
C s SWASH PLATE
C 6 STEEL BALL 1^6
B1 7 CYLINDER BLOCK
C 8 20461-41808 COLLAR
C ? 20461-41324 SPRING
c 10 20461-41809 COLLAR
c J1 94721-48171 SNAP RING JISB2804 48HOI.1il
c 12 20461-40806 PIN
C .. *3 20461-47704 RETAINER HOLDER
c 14 20461-41105 RETAINER PLATE

B1 15 20462-40108 PISTON ASS'Y
C 16 20461.42310 VALVE PLATE
C , 17 20631-25902 BALLBEARING
c 18 20461-30805 PIN
C 19 PIN

D 20 BASE PLATE ASS'Y
D . -1 20461-47927 BASEPLATE
D „ -2 21963-40241 PLUNGER ASS'Y
D (-2-1) 21961-40241 PLUNGER
D B Iiklivai [•);111 -
c -3 21321-40801 SPRING SHEET 2
C -4 21961-40451 SPRING 2
c -5 1 21961-40702 CAP 2

A1 -« 21001-0026S O-RING 2 AS568-920 HS90 ~l

)

REPAIR

GROUPINO
Deflnhion

A
Thepartwhich isneccssaiy to replace when
you overhaul, supplyingas repair kit

B
Asofquality and assembly, thepart which is
supplied as set or kit

C Thepartwhich issupplied as individually
D Thepartwhich isnotableto supply

REPAIR

GROUPING

C

A1

C

A1

JtL
A1

C
A1

C
A1

_C_
A1
A1
C

M-
B5
B5

BS(C)
B5fAn

B5
B5(C)

gg<C?

BSfAl)
_BS1CL

D

-M.
_BL
B4

INDEX

_5oj
-11

-=12
j2S.
Jik
-22

"31

2S

_30

33

J6
37

38

44

PARTS NUMBER NAME

21961-30627
20461.4R301
20461-41314
20461-42401
95113-01400
20461-32419
1S096-01010

21961-40802
97124-02111
20461-30813
95113-02400
95113-01200

95712-01200
20461-49603
20461.49S06

2M61^KU
20461-75202
20461-49409

20461-35209
20361-45280
20461-41316

95113-01000
20531-45277
92703-12300

20462-40110
20461-41323
20461w<2401

95113-01400
20463-40904
20461-45704

21961-40642
21001-00098

20531-45803
21961-40456
21961-40530
95113-01600

95113-00700
92703-08501
99001-02040
91911-01489
20631-33836
21961-40802

SPRING

PLUG
O-RING
PLUG
WJJG.
ORIFICE
PPLUG
PIN

O-RING
O-RIWG

BACKUP RING
FRICTION PLATR
DISC
COLLAR
o-Rwg
BREAK PISTON
O-RING

O-MWG
SPRING

O-RING
O-RlNG

SOCKETHEAD BOLT
PISTON ASS'Y

SPRING
PLUG
O-RING
RELIEF BLOCKS/A
VALVE BODY
PLUG
O-RING

POPPET
SPRING
SPRING SHEET
O-RING
O-RING
SOCKETHEAD BOLT
SHIPPING PLUG
DRIVE SCREW
NAME PLATE
owmcE
SHiPPiNr! Pf Tir<

giWiMiMf;) i 11j IlY

2094A^134

2046B-41206
2094B-6231S

IwmUK »KAL| KIT

REPUCnON GEAR SEAI. Ifrr
CYLINDER BLOCK KIT
THRUST PLATE SET

Q'TY REF.

J1SB2401 1BP14

NPTFI/16

M5 0.8L0.6
PTiy4

JISB2401 1BP14
JISB24011BP12
•nSB2407P12T2

ASS68-2S9. HS90

10

ASS68-2S6. HS90
ASS68-260. HS90

JISB24011BP10

)
ni K • S u «

1Q13 till
-01-11 itavi-iaalsscK) Idh r~ iiUoy\

\
_aa.

7\ —r
/\
^\l 1 —T

J1 J1SB1176M12I30L

I-')2630~OOI2.

HSJ

Hr-B). Motow \
' ^ec(udioK Qeo.\r)

MST-6ooV9

4^ 6oao(^ i;p

JISB2401 1BP14

ASS68-912HS90NBR

TpISB2401 1BP7
M8xl.25>S0L

1.85 4.8L

i0.8L0.6

PFl/4
HI -ta-

• MAG-63VP-6I0-2 =

t 20450-54371 -A
KCTTIE
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1

1. Low pressure relief valve

2. Base plate

3. Drive shaft

4. Valve plate

5. Spring

6. Cylinder block

7. Piston

8. Retainer plate

9. Shoe

1 0. Swash plate

1 1. Flange holder

1 2. Housing

1 3. Holder

1 4. Planetary gear

1 5. Roller

1 6. Inner lathe

1 7. Spring pin

1 8. Cover

1 9. Drive gear

2 0. Thrust plate

2 1. Sun gear

2 2. Thrust plate

2 3. Collar

24. Roller

2 5. Planetary gear

2 6. Ring nut

2 7. Oil seal

2 8. Ball

2 9. Bearing

3 0. Floating seal

3 1. Seal sheet

3 2. Parking brake plate

3 3. Parking brake disc

3 4. Collar

3 5. Brake piston

3 6. Spring

3 7. Ball

3 8. Spring

3 9. Piston
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1. Low pressure relief valve

2. Base plate

3. Drive shaft

4. Valve plate

5. Spring

6. Cylinder block

7. Piston

8. Retainer plate

9. Shoe

1 0. Swash plate

1 1. Flange holder

1 2. Housing

1 3. Holder

1 4. Planetary gear

1 5. Roller

1 6. Inner lathe

1 7. Spring pin
I

(
1 8. Cover

1 9. Drive gear

2 0. Thrust plate

2 1. Sun gear

2 2. Thrust plate

2 3. Collar

2 4. Roller

2 5. Planetary gear

2 6. Ring nut

2 7. Oil seal

2 8. Ball

2 9. Bearing

3 0. Floating seal

3 1. Seal sheet

3 2. Parking brake plate

3 3. Parking brake disc

3 4. Collar

i

3 5.

3 6.

Brake piston

Spring

3 7. Ball

3 8. Spring

3 9. Piston
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PV4646-542

Pump Spec

©Max, emission per 1 rev: 45.9cm3/rev (cc/rev)

©Max. use pressure • 34.3MPa (350kgfi^cm2)

©Max. case pressure : 0.2MPa (1.8kg£'cm2)

©Max. Temp, in the case : 82"^

©Max. revolution : 4000min-l (rpm)

©High pressiu-e relief valve set pressure : at 20 L/min

1.5~1.8MPa (I5.4=16.8kg£'cm2)

©Charge pump emission ^22.9cm3/rev (cc/rev)

©PTO shaft permissibletorque • Set - 124.3N.m (I2.6kgf • m)

Max. —248.1N.m (25.3kgf • m)

©AppUcable Filter: lOu

©Control orifice : (Supply side) None

(Drain side) 1.17

©Charge pump : None

©Bypass valve Orifice Diameter ^None

)

©AppUcable HYD, Oil: Durable HYD.Oil

Above -iCC :IS0VG46

Below -lot: :ISOVG32

©Pollution degree of HYD. Oil: Less NAS 9 Grade

©Gear pump permissible ' 25cc/rev

©Weight: 60kgf

votcctfoi/v

E jL F X

^ fPccff oiA. c>4~
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PVM5151

Pump Spec.

Rev (From the view of input shaft) *Rightward rev

Max. exhalation per 1 revolution ^51.0cm3/rev
Max. use pressure ^32.5MPa

High pressure relief setting pressure ^30.0MPa at 3.85.6L/min

Max. revolution ^2,900min"l

Case pressure
Momentary Max. (Low Temp.starting) ^0.5MPa
Continuous Max. * 0.3MPa

I

• Charge pump • None

Charge relief valve setting pressure at 19L/min •*
2.0T0.07MPa (Both Front pump and Rear pump)

Control *MDC

Orifice Servo A (f) 1.0, Servo B 0 1.0

Drain A 0 4.0, Drain B <^>4.0

Rear support pad allowable torque (SAEB, 13T)

Continuity 124N • m, Maximum 248N • m
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t

Ifemperatiire

Momentary Max. 115t

Continuous Max. 104^0

Applicable Hyd.oil • Hyd. oil of durable
The range of Hyd.oil ^Recommendation 12 60mm2 / S

Momentary Min. 7mm2 / S
Max. (Low Temp, starting) 1600mm2 / S

Applicable filter ^lOu element in the charge supply line

Mass weight ^84kg

PVM5151



KUBOTA
DIESEL ENGINE
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MODELS V2607-DI-E3-B
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V3307-DI-T-E3-B
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ReAD AND SAVe THIS MANUAL
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California Proposition 65

A WARNING A
Engine exhaust, some of its constituents,
certain vehicle components and fluids,
contain or emit chemicals known to the

State of Caiifomia to cause cancer and birth
defects or other reproductive harm.

3

V2607-DI-E3^ / V2607-DI-T-E3-B / V3307-DI-T-E3-B

AU . J . 16-24 . 12 . AK
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A SAFETY FIRST
This symbol, the industry's "Safety Alert Symbol", is used throughout this
manual and on labels on the machine itself to warn of the possibility of
personal injury. Read these instructions carefully. It is essential that you
read the instructions and safety regulations before you attempt to assemble
or use this unit.

/L DANGER: Indicates animminently hazardous situation which, if
not avoided, willresult in death or serious injury.

WARNING: Indicates a potentially hazardous situation which, if not
avoided. COULD result in death or serious injury.

CAUTION: Indicates a potentially hazardous situation which, if not
avoided. MM result in minor or moderate injury.

IMPORTANT:

NOTE;

Indicates that equipment or property damage could
result if instructions are not followed.

Gives helpful information.
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SAFE OPERATION 1

A SAFE OPERATION
Careful operation is your best assurance against an accident. Read and understand this
section carefully before operating the engine. All operators, no matter how much
experience they may have, should read this and other related manuals before operating
the engine or any equipment attached to it. It is the owner's obligation to provide all
operators with this Information and instruct them on safe operation.

Be sure to observe the following for safe operation.

1. OBSERVE SAFETY INSTRUCTIONS

• Read and understand carefully this "OPERATOR'S
MANUAL" and "LABELS ON THE ENGINE" before

attempting to start and operate the engine.
• Learn how to operate and work safely. Know your

equipment and its limitations. Always keep the engine
in good condition.

• Before allowing other people to use your engine,
explain how to operate and have them read this manual
before operation.

• DO NOT modify the engine. UNAUTHORIZED
MODIFICATIONS to the engine may impair the
function and/or safety and affect engine life. If the
engine does not perform properly, consult your local
Kubota Engine Distributor first.

2. WEAR SAFECLOTHING AND PERSONAL PROTECTIVE EQUIPMENT (PPE)

• DO NOT wear loose, torn or bulky clothing around the
machine that may catch on working controls and
projections or into fans, pulleys andother moving parts ^
causing personal injury. ^ "X

• Use additional safety items-PPE, e.g. hard hat, safety wggm •^^8 •
protection, safety goggles, gloves, etc., as appropriate
or required.

• DO NOT operate the machine or any equipment ^
attached to it while under the influence of alcohol, WiW
medication, or other drugs, or while fatigued.

^ , 1AEAAAAAP0130
• DO NOT wear radio or music headphones while

operating the engine.



SAFE OPERATION

3. CHECK BEFORE STARTING & OPERATING THE ENGINE

Be sure to inspect the engine before operation. Do not
operate the engine if there is something wrong with it.
Repair it immediately.
Ensure all guards and shields are Inplace before operating
the engine. Replace any that are damaged or missing.
Check to see that you and others are a safe distance
from the engine before starting.
Always keep the engine at least 3 feet (1 meter) away
from buildings and other facilities.
DO NOT allow children or livestock to approach the
machine while the engine is running.
DO NOT start the engine by shorting acnsss starter
terminals. The machine may start in gear and move. Do
not bypass or defeat any safety devices.

1BAABAOAP0010

4. KEEP THE ENGINE AND SURROUNDINGS CLEAN

• Be sure to stop the engine before cleaning.
• Keep the engine clean and free of accumulated dirt,

grease and trash to avoid a fire. Store flammable fluids
in proper containers and cabinets away from sparks
and heat.

• Check for and repair leaks Immediately.
• DO NOT stop the engine without idling; Allow the

engine to cool down, first. Keep the engine idling for ,aeaama
about 5 minutes before stopping unless there is a
safety problem that requires Immediate shut down.

5. SAFE HANDLING OF FUEL AND LUBRICANTS -KEEP AWAY FROM FIRE

Always stop the engine before reveling and/or
lubricating.
DO NOT smoke or allow flames or sparks in your work
area. Fuel is extremely flammable and explosive under
certain conditions.

Refuel at a well ventilated and open place. When fuel
and/or lubricants are spilled, rehiel after letting the
engine cool down.
DO NOT mix gasoline or alcohol with diesel fuel. The
mixture can cause a fire or severe engine damage.
Do not use unapproved containers e.g. buckets,
bottles, jars. Use approved fuel storage containers and
dispensers.

to
1AAACAAAP001A



6. EXHAUST GASES & FIRE PREVENTION

Engine exhaust fumes can be very hamiful [fallowed to
accumulate. Be sure to run the engine in a well
ventilated location and where there are no people or
livestock near the engine.
The exhaust gas from the muffler is very hot. To
prevent a fire, do not expose dry grass, mowed grass,
oil or any other combustible materials to exhaust gas.
Keep the engine and muffler clean at all times.
To avoid a fire, be alert for leaks of flammable
substances from hoses and lines. Be sure to check for

leaks from hoses or pipes, such as fuel and hydraulic
fluid by following the maintenance check list.
To avoid a fire, do not short across power cables and
wires. Check to see that all power cables and wirings
are in good condition. Keep all electrical connections
clean. Bare wire or frayed insulation can cause a
dangerous electrical shock and personal injury.

7. ESCAPING FLUID

Relieve all pressure in the air, the oil and the cooling
systems before disconnecting any lines, fittings or
related items.

Be cautious of possible pressure relief when
disconnecting any device from a pressurized system
that utilizes pressure. DO NOT check for pressure
leaks with your hand. High pressure oil or fuel can
cause personal injury.
Escaping fluid under pressure has sufTicient force to
penetrate skin causing serious personal injury.
Fluid escaping from pinholes may be invisible. Use a
piece of cardboard or wood to search for suspected
leaks: do not use hands and body. Use safety goggles
or other eye protection when checking for leaks.
If injured by escaping fluid, see a medical doctor
immediately. This fluid can produce gangrene or
severe allergic reaction.

SAFE OPERATION

mmm

Magntfying glass



SAFE OPERATION

8. CAUTIONS AGAINST BURNS & BATTERY EXPLOSION

To avoid bums, be cautious of hot components, e.g.
muffler, muffler cover, radiator, hoses, engine body,
coolants, engine oil, EGR, etc. during operation and
after the engine has been shut off.
DO NOT remove the radiator cap while the engine is
running or immediately after stopping. Otherwise hot
water will spout out from the radiator. Walt until the
radiator is completely cool to the touch before removing
the cap. Wear safety goggles.
Be sure to close the coolant drain valve, secure the

pressure cap. and fasten the pipe band before
operating. If these parts are taken off, or loosened, it
will result in serious personal injury.
The battery presents an explosive hazard. When the
battery is being charged, hydrogen and oxygen gases
are extremely explosive.
DO NOT use or charge the battery if its fluid level is below
the LOWER mark.

Otherwise, the component parts may deteriorate earlier
than expected, which may shorten the service lifeor cause
an explosion. Immediately, add distilled water until the
fluid level is between the UPPER and LOWER marks.

Keep sparks and open flames away from the battery,
especially during charging. DO NOT strike a match
near the battery.
DO NOTcheck the battery charge by placinga metal object
across tiie terminals. Use a voltmeter or hydrometer.
DO NOT charge a frozen battery. There is a risk of
explosion. When frozen, warm the battery up to at least
16X (6rF).

1AEABAAAP0060

1AAAAABAP0230

9. KEEP HANDS AND BODY AWAY FROM ROTATING PARTS

Be sure to stop the engine before checking or adjusting
the belt tension and cooling fan.
Keep your hands and body away from rotating parts,
such as the cooling fan, V-belt, fan drive pulley or
flywheel. Contact with rotating parts can cause severe
personal Injury.
DO NOT run the engine without safety guards. Install
safety guards securely before operation.



10.ANTUFREEZE & DISPOSAL OF FLUIDS

Anti-freeze contains poison. Wear rubber gloves to
avoid personal injury. In case of contact with sl<in, wash
it off immediately.
DONOTmixdifferenttypes ofAnti-freeze.The mixturecan
produce a chemical reaction causing harmful substances.
Use approved or genuine KUBOTA Anti-freeze.
Be mindful of the environment and the ecology. Before
draining any fluids, determine the correct way to
dispose of them. Observe the relevant environmental
protection regulations when disposing of oil, fuel,
coolant, brake fluid, filters and batteries.
When draining fluids from the engine, place a suitable
container underneath the engine body.
DO NOT pour waste onto the ground, down a drain, or
into any water source. Dispose of waste fluids
according to environmental regulations.

11.CONDUCTING SAFETY CHECKS & MAINTENANCE

When inspecting the engine or servicing, place the
engine on a large flat surface. DO NOT work on
anything that is supported ONLY by liftjacks or a hoist.
Always use blocks or the correct stands to support the
engine before servicing.
Disconnect the battery from the engine before
conducting service. Put a "DO NOT OPERATE!" tag on
the key switch to avoid accidental starting.
To avoid sparks from an accidental short circuit always
disconnect the battery's ground cable (-) first and
reconnect it last.

Be sure to stop the engine and remove the key when
conducting daily and periodic maintenance, service
and cleaning.
Check or conduct maintenance after the engine, coolant,
muffler, or muffler cover have cooled off completely.
Always use the appropriate tools and fixtures. Verify
that they are in good condition before performing any
service work. Make sure you understand how to use
them before service.

Use ONLY correct engine barring techniques for
manually rotating the engine. DO NOT attempt to rotate
the engine by pulling or prying on the cooling fan and
V-belt. This practice can cause serious personal injury
or premature damage to the cooling fan and belt.

SAFE OPERATION



6 SAFE OPERATION

• Replace fuel pipes and lubricant pipes with their hose
clamps every 2 years or earlier whether they are
damaged or not. They are made of rubber and age
gradually.

• When servicing is performed together by two or more
persons, take care to perform ad work safely.

• Keep a first aid kit and fire extinguisher handy at ail
times.

12. WARNING AND CAUTION LABELS

1ABAAAAAP1480

(D Part No.19077-8724-1 or 16667-8724-1
(55mm in diameter) (37mm in diameter)

Am
AM.

ACAUnON
tOANiSl never open^

When hot

1AaACAAAP036K

®PartNo.TA040-4957-1
Stay dear of engine
fen and fen beft

A
A6AMAAAP2620

13. CARE OF WARNING AND CAUTION LABELS

1. Keepwarning and caution labels clean and free from obstructing material.
2. Clean warning and caution labels withsoap and water, dry with a soft cloth.
3. Replace damaged or missing warning and caution labels with new labels from your local

KUBOTA dealer.
4. Ifa componentwithwarningand caution label(s)affixedis replaced witha new part, make sure

the new label(s) is (are) attached in the same location(s) as the replaced component.
5. Mount new waming and caution labels by applying to a clean dry surface and pressing any

bubbles to the outside edge.



SERVICING OF THE ENGINE 1

SERVICING OF THE ENGINE
Your dealer is interested inyour new engine and has the
desire to help you get the most value from it. After
reading this manual thoroughly, you will find that you
can do some of the regular maintenance yourself.
However, when in need of parts or major service, be
sure to see your KUBOTA dealer.
For sen/ice, contact the KUBOTA Dealership from
which you purchased your engine or your local
KUBOTA dealer.

When in need of parts, tw prepared to give your dealer
the engine serial numt>er.
Locate the serial number now and record them in the
space provided.

Date of

Punshase

Name of Dealer

(To be filled in by purchaser)

[V2607-Dt-E3-B, V2607-DI-T-E3-B]

[V3307-DI-T-E3-B]

(1) Engine serial nutntKr



2NAMESOFPARTS

NAMESOFPARTS
IV2607-DI-E3-B.V2607-OI-T-e3-B]

(V3307-DI-T-E3-BI

(1)Intakemanifold
(2)Speedcontrollever
(3)Enginesloplever
(4)Injectionpump
(5)Fuelfeedpump
(6)Coolingfan
(7)Fandrivepulley
(8)Oilfillercartridge
(9)Oilfillerplug
(10)Exhaustmanifold

|Mii

(11)Alternator
(12)Starter
(13)Oillevelgauge
(14)Oilpressureswitch
(15)Flywheel
(16)Oildrainplug
(17)Oilpan
nS)TurtMcharger
(19)Enginehook
<20)EGRcooler



PRE-OPERATION CHECK

PRE-OPERATION CHECK

BREAK-IN
During the engine break-in period, observe the following by ail means:
1. Change engine oil and oil fittercartridge after the first 50 hours of operation (See 'ENGINE OIL" in "PERIODIC

SERVICE'Section).
2. When ambient temperature is low,operate the machine after the engine has been completelywarmed up.

DAILY CHECK
To prevent trouble from occuning, it is importantto knowthe conditions of the engine well.Check it before starting.

A CAUTION
To avoid personal (njury:
• Be sure to install shields and safeguards attached to the engine when operating.
• Stop the engine at a flat and wide space when checking.
• Keep dust or fuel away from the battery, wiring, muffler and engine to prevent a fire.

Check and clear them before operating everyday. Pay attention to the heat of the
exhaust pipe or exhaust gas so that it can not ignite trash.

Item Ref. page

1. Parts which had trouble In previous operation
-

2. By walking around the machine (1) Oil or water leaks 14,16

(2) Engine oil level and contamination 14

(3) Amount of fuel 11

(4) Amount of coolant 17

(5) Dust in air cleaner dust cup 20

(6) Damaged parts and loosened bolts and nuts
•

3. By inserting the key into the starter
switch

(1) Proper functions of meters and pikrtlamps; no stains on
these parts -

(2) Proper function of gtow lamp timer
•

4. By starting the engine (1) Color of exhaust fumes 7

(2) Unusual engine noise 7
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4 OPERATING THE ENGINE

OPERATING THE ENGINE

STARTING THE EN6INE(N0RMAL)

A CAUTION
To avoid personal injury:
• Do not aiiow ctiildrsn to approacli

ttie machine wliile tite engine is
running.

• Be sure to instail tiie maciiine on
whicii the engine is installed, on a
flat place.

• Do not run the engine on gradients.
• Do not run the engine In an enclosed

area. Exhaust gas can cause air
pollution and exhaust gas
poisoning.

• Keep your hands away from rotating
parts (such as fan, pulley, iieit
flywheel etc.) during operation.

• Do not operate the machine while
under the influence of alcohol or
drugs.

• Do not wear loose, torn or bullty
clothing around the machine. It may
catch on moving parts or controls,
leading to the risk of accident Use
additional safety items, e.g. hard
hat, safety boots or shoes, eye and
hearing protection, gloves, etc., as
appropriate or required.

• Do not wear radio or music

• ChecE to see if itis safe around the
• Refnstall safeguards and shields

securely and clear ail maintenance
tools when starting the engine after
maintenance.

IMPORTANT:
• Do not use ether or any starting fluidfor starting the

engine, or a severe damage willoccur.
• When starting the engine after a long storage (of

more than 3 months), first set the stop lever to the
"STOP" pos'rtton and then activate the starter for
about 10 seconds to allow oil to reach every engine
part.

1. Set the fuel lever to the "ON" position.

x/ 1

1A8ACAAAP0040

(1) Fuel lover (A)-ON"
(B)-OFP

2. Place the engine stop lever to the
"STARF' position.

3. Place the speed control lever at more
than half "OPERATION".

[V2607-DI-E3-B.V2607-DI-T-E34]

m



[V3307-DI-T-E3-B]

(1)Enginesloplever
(2)SpeedControllever

(A)-STOP"
(B)"STARr
(C)"IDLING"
(D)"OPERATION"

4.InsertthekeyIntothekeyswitchand
turnit"ON".

11ABACAAAP005B

(A)"SWTTCHEDOFF'
(B)"OPERATION"
(C)"PREHEATING"
(D)"STARTING"

KTCSchalter

(A)"PREHEATING-
(B)"SWn"CHEOOFF"
(C)"OPERATION-
(0)-STARTING"

5.Turnthestarterswitchtothe

"PREHEATING"positiontoallowtfie
glowlamptoredden.

NOTE:
(withlamptimerinuse)

•Theglowlampgoesoutinabout5secondswhen
thelamptimerisup.Refertothisforpre-heating.
Evenwiththeglowlampoff,theglowplugcanbe
pre-heatedbyturningthestarterswitchtothe
"PREHEATING"position.

6.Turnthekeytothe"STARTING"
positionandtheengineshouldstart.
Release^ekeyimmediatelywhenthe
enginestarts.

7.Checktoseethattheoilpressurelamp
andchargelampareoff.Ifthelampsare
stillon,immediatelystoptheengine,
anddeterminethecause.

(See"CHECKSDURINGOPERATION"in

"OPERATINGTHEENGINE"Section)

NOTE;
•Iftheoilpressurelampshouldbestillon,

immediatelystoptheengineandcheck;
-Ifthereisenoughengineoil.
-iftheengineoilhasdirtinit.
•ifthewiringisfaulty.

8.Warmuptheengineatmediumspeed
withoutload.

IMPORTANT:
•Iftheglowlampshouldreddentooquicklyortoo

stowly,immediatelyaskyourKUBOTAdealerto
checkandrepairit.

•If^eenginedoesnotcatchorstartat10seconds
afterthestarterswitchissetat"STARTING"
position,waitforanother30secondsandthenbegin
theenginestartingsequenceagain.Donotallowthe
startermotortoruncontinuouslyformorethan20
seconds.

COLDWEATHERSTARTING
Iftheambienttemperatureisbelow-5°C(23"F)*andthe
engineisverycold,startitinthefollowingmanner:
Takesteps(1)through(4)above.

5.Turnthekeytothe"PREHEATING

(GLOW)"positionandkeepittherefora
certainperiodmentionedbelow.

IMPORT/MT:
•Shownbelowarethestandardpreheatingtimesfor

varioustemperatures.Thisoperation,however,is
notrequired,whentheengineiswannedup.

Ambienttemperature

AbovelO'C(SOT)

10'C(50'F)to-5'C(23T)

•Below-5*C(23'F)

LimitofconUnuoususe

Preheatingtime

Approx.5seconds

Approx.10seconds
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OPERATING THE ENGINE

6. Turn the key to the "ST (STARTING)"
position and the engine should start.
(Ifthe engine fails to start after 10 seconds,
turn off the key for 5 to 30 seconds. Then
repeat steps (5) and (6).)

IMPORTANT:
• Do not allow the starter motor to run continuously for

more than 20 seconds.

• Be sure to warm up the engine, not only inwinter, but
also in warmer seasons. An insufficiently warmed-up
engine can shorten its service life.

• When there is fear of temperature dropping below
-IS^C (5°F) detach the battery from the machine,
and keep it indoors in a safe area, to be reinstalled
just before the next operation.

STOPPINGTHE ENGINE

1. Return the speed control lever to low
idle and run the engine under idling
conditions.

IMPORTANT:
• Ifequipped with a turbo-charger, allow the engine to

idle for 5 minutes before shutting it off after a full load
operation.
Failure to do so may lead to turbo-charger trouble.

2. The engine should stop with the starter
switch placed at the "OFF" position. (In
case of non-stopping, set the engine
stop lever to the "STOP" position
manually.)

3. After stopping the engine, remove the
key. (Be sure to return the engine stop
lever to the "START" position to be
ready for the next starting in case of
manually stopping.)

[V2607-DI-E3-B, V2607-DI-T-E3-B]

[V3307-DI-T-E3-B]

(1)Engine Stop lever (A) "STOP"

CHECKS DURING OPERATION
While running, make the followingchecks to see that all
parts are working correctly.

•Radiator Cooling water(Coolant)

^ WARNING
To avoid personal injury:
• Do not remove radiator cap until

coolant temperature is well below
its boiling point. Then loosen cap
slightly to the stop position, to
relieve any pressure, before
removing cap completely.

If coolant temperature warning lamp lights up or if
steam or coolant does not stop squirting from the
radiator overflow pipe, turn off the load and keep the
engine idling (COOUNG-DOWN) for at least 5
minutes to let it cool down gradually. Then stop the
engine and take the following inspection and servicing.



1. Check to see ifthe coolant runs short or Ifthere is any
coolant leak;

2. Check to see rf there ts any obstacle around the
cooling air inlet or outlet;

3. Check to see if there is any dirt or dust between
radiator fins and tube;

4. Check to see if the fan beH is too h>ose; and
5. Check to see Ifradiator water pipe is dogged.

•Oil pressure lamp
The lamp lights up to warn the operator that the engine
oil pressure has dropped below the prescribed level. If
this should happen during operation or should not go off
even after the engine is accelerated more than
lOOOrpm, immediately stop the engine and check the
following:
1. Engine oil level (See "ENGINE OIL" in

"MAINTENANCE"Section).

•Charge lamp
The lamp lights up to warn the operator that the battery
charge is low. If this should happen during operation,
immediately stop the engine and check the following;
1. Cable broken

2. Poor connection at alternator terminal
3. Fan belt too loose or damaged

mk WARNING
To avoid personal injury:
• Fluid escaping from ptnholes may

be Invisible. Do not use hands to

search for suspected leaks; Use a
piece of cardboard or wood,
Instead. If injured by escaping fluid,
see a medical doctor at once. This

fluid can produce gangrene or a
severe allergic reaction.

• Check any leaks from fuel pipes or
fuel injection pipes. Use eye
protection when checking for teaks.

Be careful not to empty the fuel tank. Othenwlse air may
enter the fuel system, requiring fuel system bleeding.
(See 'FUEL" In Periodic service Section).

OPERATING THE ENGINE

•Color of exhaust
While the engine is run within the rated output range:
• The color of exhaust remains cotorless.
• Ifthe output slightly exceeds the rated level, exhaust

may become a littlecolored withthe output level kept
constant.

• If the engine ts run continuously with dark exhaust
emission, it may lead to trouble with the engine.

•Immediately stop the engine if;
• The engine suddenly slows down or accelerates.
• Unusual noises are suddenly heard.
• Exhaust fumes suddenly become very dark.
• The oil pressure lamp or the water temperature

alarm lamp lights up.

REVERSED ENGINE REVOLUTION AND
REMEDIES

^ CAUTION
To avoid personal injury:
• Reversed engine operation can

make the machine reverse and run it

backwards. It may lead to serious
trouble.

• Reversed engine operation may
make exhaust gas gush out into the
intake side and ignite the air
cleaner; It couid catch fire.

Reversed engine revolution must be stopped
immediately since engine oil circulation Is cut quickly,
leading to serious trouble.

•How to tell when the engine starts running
backwards

1. Lubricating oil pressure drops sharply. Oil pressure
warning light, if used, will light.

2. Since the intake and exhaust sides are reversed, the
sound of the engine changes, and exhaust gas will
come out of the air deaner.

3. A louder knocking sound will be heard when the
engine starts running backwards.

•Remedies
1. Immediately set the engine stop lever to the "STOP"

posKion to stop the engine.
2. After stopping the engine, check the air cleaner,

intake rubber tube and other parts, and then replace
parts as needed.
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MAINTENANCE

A CAUTION
To avoid personal injury;
• Be sure to conduct daily checks,

periodic maintenance, refueling or
cleaning on a level surface with the
engine shut off and remove the key.

• Before allowing other people to use
yourengine, explain how to operate,
and have them read this manual
before operation.

• When cleaning any parts, do not use
gasoline but use regular cleanser.

• Always use proper tools, that are in
good condition. Make sure you
understand how to use them, before
performing any service work.

• When installing, be sure to tighten
all bolts lest they should be loose.
Tighten the bolts by the specified
torque.

• Do not put any tools on the battery,
or battery terminals may short out
Severe burns or fire could result.
Detach the battery from the engine
before maintenance.

• Do not touch muffler or exhaust
pipes while they are hot; Severe
bums could result.

llABAAMAPiaO



SERVICE INTERVALS
Observe the followingfor service and maintenance.

MAINTENANCE 9

No. item
Interval

Ref.page
100 200 250 300 400 500

1 Check of fuel pipes and clamp bands 13 © ®
2 Cleaning of air cleaner element O O 20 •1 @
3 Cleaning of fuel filter o o 13

4 Check of fan belt tightness o o 21

5 Check of radiator hoses and damp bands o o 18

6 Check of Intake air line o o - ®

7 Replacingthe oilfilter cartridge o 16 0
8 Replacement of fuelfiltercartridge o 14 @
9 Removal of sediment in fuel tank o -

10 Cleaning of water jacket (radiator interior) o 17

11 Replacement of tian belt o 21

12 Check of valve dearance Every 1000 hours 23

13
Check of fuel injectionnozzle injection
pressure

Every 1500 hours
-

•3 @

14 Check of turbo chaiger Every 3000 hours
- *3 @

15 Check of injectionpump Every 3000 hours
- •3 @

16 Replacement of air deaner element Every one years 20 *2 @
17 Change of radiator coolant (L.LC.) Every two years 17

18
Replacement of radiator hoses and clamp
bands

Every two years 18

19 Replacement of fuel pipes and clamp bands Every two years 13 *3 @
20 Replacement of intake air line Every two years - •4 ®
21 Changing engine oil See NOTE 15 o

IMPORTANT;
• The jobs indicated by © must be done after the first50 hours of operation.
*1Aircleaner should be cleaned more often industy conditionsthan in normal conditions.
*2 Alter 6 times of cleaning.
*3 Consult your local KUBOTA Dealer for this service.
*4 Replace only ifnecessary.
• The itemslistedabove (@ marked)are registered as emission relatedcritical parts by KUBOTA in the U.S.EPA

nonroad emission regulation. As the engine owner, you are responsible for the peifomnance of the required
maintenance on the engine according to the above instruction.
Please see the Warranty Statement in detail.
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NOTE:
• Changing Interval of engine oil

Models Interval

V2607-Ot-E3-B,
V2607-OI-T-E3-B.
V3307^|.T-E3^

SOOHrsorl year
whichever comes first

Initial SO Mrs

• API seivlce classification: above CF grade
• Ambient temperature: below 35*0 (95*F)

NOTE:
Lubricating oil
With tlie emission control now in effect, the CF-4 and CM lubricating oils have been developed for use of a low-
sulfur fuel on on-road vehicle engines.
• Lubricating oil recommended when a low-euifur or hlgh-euifur fuel Is employed.

O: Recommendable -: Not recommendable

Lubricating
oil class

Fuel
Remarto

Low sulfur High sulfur

CF O -
•TBNaiO

CM O -

* TBN: Total Base Number

• Oil used in the engine should have an American Petroleum Institute (API) service classification and Proper SAE
Engine Oil according to the ambient temperatures as shown below:

Above 25*C
(77'F) SAE30. SAE10W-30 or 1SW40

-10*Cto25*C
(14*Fto77*F) SAE10W-30 or 1SW-40

Below-10*C
(14-F) SAE10W-30

• Recommended API categorization
Third Stage Exhaust Emissions Regulations Specification.

Fuel used Engine oil grade

Ultra Low Sulfur

Fuel
(< 15 ppm)

CForCM
(Class CF-4. C&4 and CKM
engine, oils cannot be used on
EGR type engines)

EGR: Exhaust Gas Re-drculation
• The CJ-4 engine oil is intended for DPF (Diesel Particulate Filter)type engines
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FUEL
Fuel is flammable and can be dangerous. You should
handle fuel with care.

CAUTION
To avoid personal injury:
• Do not mix gasoline or alcohol with

diesel fuel. This mixture can cause
an explosion.

• Be careful not to spill fuel during
refueling. If fuel should spill, wipe it
off at once, or it may cause a fire.

• Do not fell to stop the engine before
refueling. Keep the engine away
from the fire.

• Be sure to stop the engine while
refueling or bleeding and when
cleaning or changing fuel fitter or
fuel pipes. Do not smoke when
working around the battery or when
refueling.

• Check the above fuel systems at a
well ventilated and wide place.

• When fuel and lubricant are spilled,
refuel after letting the engine cool
off.

• Always keep spilled fuel and
lubricant away from engine.

•Fuel level check and refueling
1. Check to see that the fuel level is above the lower

limitof the fuel level gauge.
2. If the fuel is too low, add fuel to the upper limit Do

not overfill.

• N0.2-D is a distillate fuel oil of lower volatility for
engines in industrial and heavy mobile service.
(SAE J313 JUN87)

• Diesel fuels specified to EN 590 or ASTM D975 are
recommended.

Flashpoint,
•c

(•F)

water and

Sediment,
volume

%

Cart)on

Residueon,
10 percent
Residuum,

%

Ash,
weight

%

M!n Max Max Max

52

(125)
0.05 0.35 0.01

PERIODIC SERVICE 11

Distillation
Tempera

tures,

90%Voint

Vsoosity
Kilieniaty

cStornuTrfe
at 40*0

Viscosity
SayboiC
SUSat
37.8*C
(100*F)

Sul-
<ur.

T

Cop-

CORD-
tion

Ceiane
Ntin-
ber

Min Max Min Max Min Max Max Max Min

282
(540)

333
(840) 1.9 4.1 32.6 40.1 0.50 No. 3 40

• Cetane number of 45 minimum. Cetane number
greater than 50 is prefieired, especially for
temperatures below •20°C M'F) or elevations
above 1500 m (5000 ft).

• If diesel fuel with sulfur content greater than 0.5 %
sulfur content is used, reduce the service interval for
engine oil and filter by 50%.

• DO NOT use diesel fuel with sulfur content greater
than 1.0%.

• This engine confomis to InterimTer4. The lawspecifies
the use of ultra low sulfur fuel at EPA regulated area
(North America). To comply with this law, use N0.I-D
S15 diesel fuel as an alternative to No.1-D when the
temperature is below -10°C (-M'F).

IMPORTANT:
• Be sure to use a strainer when fillingthe fuel tank, or

dirt or sand in the fuel may cause trouble in the bel
injection pump.

• For fuel, always use diesel fuel. You are required not
to use altemative fuel, because its quality is
unknown or it may be inferior in quality. Kerosene,
which is very low in cetane rating, adversely aflects
the engine. Diesel fuel differs in grades depending
on the temperature.

• Be careful not to let the fuel tank become empty, or
air can enter the fuel system, necessitating bleeding
before next engine start.

•Afr bleeding the fuel system

CAUTION
To avoid personal injury;
• Do not bleed a hot engine as this

could cause fuel to spill onto a hot
exhaust manifold creating a danger
of fire.
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Afr bleeding of the fuel systenn is required If;
• after the fuel filter and pipes have been detached

and refitted;
• after the fuel tank has become empty; or
• before the engine is to be used after a long storage.

[PROCEDURE (gravity feed fuel tanks only)
1. Fillthe fuel tank to the fullest extent. Open the fiiel

filter lever.

2. Open the joint bolt on top of the fuel injection pump.
3. Turn the engine, continue it for about 10 seconds

and then stop it, or move the fiiel feed pump lever by
hand (optbnal).

4. Ctose the joint bolt on top of the fuel Injection pump.

IMPORTANT:
• Always keep the air vent cock on the fuel injection

pump closed except when air is vented, or it may
cause the engine to stop.

[GRAVITYFEED SYSTEM]
[V2607-DI-E3-B. V2607-DI-T-E3-B]

[V3307-DI-T^3^

(1) Joint bolt
(2) Fuel feed pump

NOTE:
• For the engine equipped with automatic venting

(optional) no manual bleeding of fuel lines is
required.

[PROCEDURE (g] (fuel tanks lower than injection
pump)
1. For fuel tanks that are lower than the injection pump.

The fiiel system must be pressurized by the fuel
system electric fuel pump.

2. If an electric fiiel pump is not used, you must
manually actuate the pump by lever to bleed.

3. The primary fiiel filtermust be on the pressure side
of the pump ifthe fiieltank is lowerthan the injection
pump.

4. To bleed, follow(2) through (4) above.

IMPORTANT:
• Tighten air vent plug of the fiiel injectton pump

except when bleeding, or it may stop the engine
suddenly.

[TANK BELOW INJECTION PUMP SYSTEM]

(1) Fuel tank below injection pump
(2)Pre-fater
(3) Electric or Mechanics] pump
(4) Main Filter
(5) Injection pump



•Checking the fuel pipes

A CAUTION
To avoid personal Injury;
• Check or replace the fuel pipes after

stopping the engine. Broken fuel
pipes can cause fires.

Check the fuel pipes every 50 hours of operation. When
if;
1. If the clamp band is loose, apply oil to the screw of

the band, and tighten the band securely.
2. If the fuel pipes, made of rubber, become worn out

replace them and clamp bands every 2 years.
3. ff the fuel pipes and clamp bands are found worn or

damaged before 2 years' pass, replace or repair
them at once.

4. After replacement of the pipes and bands, air-bleed
the fuel system.

IMPORTANT;
• When the fuel pipes are not installed, plug them at

both ends with clean cloth or paper to prevent dirt
from entering. Dirt in the pipes can cause ^el
injection pump malfunction.

[V2607.DI-E3-B, V2607-OI-T-E3-B]

rV3307-DI.T.E3.B]

<1)Clamp band
(2) Fuel pipe

PERIODIC SERVICE

•Cleaning the fuel filter pot
Every 250 hours of operation, clean the fuel filter in a
clean place to prevent dust intrusion.
1. Close the fuel filter lever.

1ABACAAAP0110

(1) Fuel filter lever
(2) Fuel fUlerpot

(A) -OFP
(B) •ON"

2. Remove the top cap, and rinse the inside with diesel
fuel.

3. Take out the element, and rinse it with diesel fuel.
4. After Cleaning, reinstall the fuel fltter, keeping out of

dust and dirt.
5. Air-bleed the injection pump.

IMPORTANT:
• Entrance of dust and dirt can cause a malfunction of

the fuel injection pump and the injection nozzle.
Wash the fuel filtercup periodically.

Habacaaapoioo

(1) O ring
(2) Filter element
(3) Spring
(4) Filter twwl
(5) Screw ring
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•Fuel filter cartridge replacement
1. Replace the fuel filter cartridge with a new one every

500 operating hours.
2. Apply fuel oil thinly over the gasket and tighten the

cartridge into position by han^tightening only.
3. Finally, vent the air.

IMPORTANT:
• Replace the fuel filter cartridge periodically to

prevent wear of the fuel injection pump plunger or
the injection nozzle, due to dirt in the fuel.

(1) Fuel filtercartridge
(2) A!rvent plug
(3) O ring
(4) Pipe joint
(5) Cover

NOTE:
• The fuel filter cartridge and water separator should

be replaced more earlier according to the fuel
classification in use.

ENGINE OIL

CAUTION
To avoid personal injury:
• Be sure to stop the engine before

checldng and changing the engine
oil and the oil filter cartridge.

• Do not touch muffler orexhaust pipes
while they are hot; Severe bums
could result Always stop the engine
and allow it to cool before conducting
inspections, maintenance, or for a
cleaning procedure.

• Contact with engine oil can damage
your skin. Put on gloves when using
engine oil. If you come in contact
with engine oil, wash it off
immediately.

IMPORTANT:
• Do not operate a diesel engine when engine oil is

overfilled. This oil can drain through the air intake
system, which cause engine disacceleration and oil
leaks from breather pipings. Itcould result in a over
running or oil hammering of engine in case of the
engine with suction blow-by gases breathed in.

•Checking oil level and adding engine oil
1. Check the engine oil level before starting or more

than 5 minutes after stopping the engine.
2. Remove the oil level gauge, wipe it clean and

reinstall it.
3. Take the oil level gauge out again, and check the oil

level.

[V2607-DI.E3-B,V2607-DI-T-E3-B]

1ABAHAAAP015B

[V3307-DI-T-E3-B]

lABAKAAAPOOffl

(1) Oil level gauge
(2) Oil finer plug

[Lowerend of oil level gauge)
(A)Engine oil level within tttis

range is proper.

4. If the oil level is too low, remove the oil filler plug, and
add new oil to the prescribed level.

5. After adding oil,wait more than 5 minutes and check
the oil level again. It takes some time for the oil to
drain down to the oil pan.



V2607-DI-E3.B,
V2607-DI-T-E3-B

V3307-OI-T-E3-B

Engine oil quantity

10.2 L (2.69 U.S.gals.)

11.2 L (2.95 U.S.gals.;

'API service classification: above CF grade

tMPORTANT:
• Engine oil should be MIL-L-2104C or have

properties of API classification CF grades or higher.
Cfiange the type of engine oil according to the
ambient temperature.

above 25'C (TT'F)
SAE30 orSAE10W-30

SAE15W-40

-10'Cto25-C(14'Fto77-F)

below-10''C(14*F) SAE10W-30

• When using oil of different brands from the previous
one, be sure to drain all the previous oil before
adding the new engine oil.

NOTE:
• Be sure to inspect the engine, locating it on a level

place. If placed on gradients accurately.oil quantity
may not be measured.

•Changing engine oil

^ CAUTION
To avoid personai injury:
• Be sure to stop the engine before

draining engine oil.
• When draining engine oil, place

some container underneath the
engine and dispose it according to
iocal regulations.

• Do not drain oil after running the
engine. Allow engine to cool down
sufficiently.

1. Change oil after the initial 50 hours of operation and
every 500 hours thereafter.
When the annual operating hours are betow 500.
replace the oil eveiy year.

2. Remove the drain plug at the bottom of the engine,
and drain all the old oil. Drain oil will drain easier

when the oil is warm.

3. When letting out the oil, remove the filler plug too.
With the fillerplug still in place, it would be difficultto
discharge the oil completely .

PERIODIC SERVICE 15

[V2607^|.E3^, V2607-D1-T.E3^]

[V3307-DI-T-E3-B1

(1) Oil drain plug

4. Add new engine oil up to the upper limit of the oil
level gauge. Be careful not to add oil above the
upper limitof the oil level gauge.
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•Replacing the oil filter cartridge

CAUTION
To avoid personal injury:
• Be sure to stop the engine before

changing the oil filter cartri^e.
• Allowengine to cool down sufmiently,

oil can be hot and cause bums.

1. Replace the oil filter cartridge. Oil filter cartridge
should be replaced, after the initial SO hours of
operation and every 500 hours thereafter.

2. Remove the old oil filter cartridge.
3. Apply a filmof oil to the gasket for the new cartridge.
4. Screw in the cartridge by hand. When the gasket

contacts the seal surface, tighten the cartridge
enough by hand. Because, if you tighten the
cartridge with a wrench, itwillbe tightened too much.

[V26074)l-E3-B, V2607-DI-T-E3-B1

m

[V3307-OI-T-E3-B1

1ABAHAAAP0CMF

(l)Oil(itter cartridge

5. After the new cartridge has been replaced, the
engine oil level normally decreases a little.Thus, njn
the engine for a while and check for oil leaks through
the seal before checking the engine oil level. Add oil
if necessary.

NOTE:
• Wipe offany oil sticking to the machine completely.

RADIATOR
Coolant willlast for one day's work iffilledall the way up
before operation start. Make it a rule to check the
coolant level before every operation.

WARNING
To avoid personal injury:
• Do not stop the engine suddenly,

stop it after about 5 minutes of
unloaded idling.

• Work only after letting the engine
and radiator cool off completely
(more than 30 minutes after it has
been stopped).

• Do not remove the radiator cap
while coolant is hot When cool to
the touch, rotate cap to the first stop
to allow excess pressure to escape.
Then remove cap completely.
If overheate should occur, steam
may gush out from the radiator or
recovery tenk; Severe bums could
result



•Checking coolant level, adding coolant
1. Remove the radiator cap, after the engine has

completely cooled, and check to see that coolant
reaches the supply port.

1ABACAAAP0160

(1) Radiator pressure cap

2. Ifthe radiator is provMedwith a recovery tank, check
the coolant level of the recovery tank. When it is
between the "FULL" and "LOW" marks, the coolant
willlast for one day's work.

1ABACAAAP0170

(1) recoveiy tank (A)-FULL-
(B)-LOW
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3. When the coolant level drops due to evaporatkin,
add water only up to the full level.

4. Check to see the drain cock; which is at the k)wer
part of the radiator as figures betow.

(1) Cootant drain cock

IMPORTANT:
• If the radiator cap has to be removed, follow the

caution and securely retighten the cap.
• Ifcoolant should be leak, consult your local KUBOTA

dealer.

• Make sure that muddy or sea water does not enter
the radiator.

• Use clean, fresh water and 50% anti-flreeze to fill the
recovery tank.

• Do not lefiil recovery tank with coolant over the
"FULL" level mark.

• Be sure to dose the radiator cap securely. Ifthe cap
is loose or improperlyclosed, coolant may leak out
and decrease quickly.
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•Changing coolant
1. To drain coolant, always open both drain cocks and

simultaneously open the radiator cap as well. With
the radiator cap kept closed, a complete drain of
water is impossible.

2. Remove the overflow pipe of the radiator pressure
cap to drain the recovery tank.

3. Prescrit)ed coolant volume (U.S.gallons)

\/2607.DI-E3-B,
V2607-DI-T-E3-B

V3307.DI-T.E3.B

6.01(1.59 U.S.gals.)

6.31(1.67 U.S.gals.)

NOTE:
• Coolant quantities shown are for standard radiators.

4. An improperly tightened radiator cap or a gap
between the cap and the seat quickens loss of
coolant.

5. Check and dean the plug threads and sur^ce and
the packing of the water drain plug to prevent dirt
and debris from the entering the engine.

6. Coolant (Radiator cleaner and anti-freeze)

Pure water and antifreeze

(See "Antl'freeze" in
RADIATOR section)

7. After flushing, fill with clean water and anti-freeze
until the coolant level is just below the radiator cap.
Install the radiator cap securely.

6. Fill with coolant up to the "FULL" mark of recovery
tank.

9. Start and operate the engine for few minutes.
lO.Stop the engine, remove the key and let cool.
11.Check coolant level of recovery tank and add coolant

if necessary.

•Remedies for quick decrease of coolant
1. Check any dust and dirt between the radiator fins

and tube. Ifany, remove them from the fins and the
tube.

2. Check the tightness of the fan belt. If loose, lighten it
securely.

3. Check the internal blockage in the radiator hose. If
scale forms in the hose, clean with the scale inhibitor
or its equivalent.

•Checking radiator hoses and ctamp bands

^ CAUTION
To avoid personal injury:
• Be sure to check radiator hoses and

clamp bands periodically. If radiator
hose is damaged or coolant leaks,
overheats or severe burns could
occur.

Check to see if radiator hoses are properly fixed every
250 hours of operation or 6 months, whichever comes
first.

1. Ifclamp bands are loose or water leaks, tighten hose
clamp securely.

2. Replace hoses and tighten ctamp bands securely, if
radiator hoses are swollen, hardened or cocked.

Replace hoses and clamp bands every 2 years or
earlier, tf checked and found that hoses are swollen,
hardened or cracked.

•Precaution at overheating
The event that the coolant temperature is nearly or more
than the boiling point is called "OVERHEATING".
While running, make the following checks to see that all
parts are working correctly. If anything is unusual,
inspect it, referring to the relevant description in
"MAINTENANCE' and "PERIODIC SERVICE"
section.

^ Coolant
If the coolant temperature warning lamp lights up or if
steam or coolant does not stop squirting from the
radiator overflow pipe, turn off the load and keep the
engine idling (COOLING-DOWN) for at least 5
minutes to let it cool down gradually. Then stop the
engine and take the following inspection and servicing.
1. Check to see if the coolant oins short or if there is

any coolant leak;
2. Check to see if there is any obstacle around the

cooling air inlet or outlet;
3. Check to see if there is any dirt or dust between

radiator flns and tube;
4. Check to see if the fan belt is too loose; and
5. Check to see rfradiator water pipe is clogged.

•Cleaning radiator core(outside)
If dust is between the fin and tube, wash it away with
running water.

IMPORTANT:
• Do not clean radiator with firm toots such as spatulas

or screwdrivers. They may damage specified fin or
tube. It can cause coolant leaks or decrease cooling
performance.
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^ CAUTION
To avoid personal injury:
• When using anti-freeze, put on some

protection such as rubber gloves (Anti
freeze contains poison.}.

• If should drink anti-freeze, throw up at
once and take medical attention.

• When anti-freeze comes in contact

with the skin or clothing, wash it off
immediately.

• Do not mix different types of anti
freeze. The mixture can produce
chemical reaction causing harmful
substances.

• Anti-freeze is extremely flammable and
explosive under certain conditions.
Keep fire and children away from anti
freeze.

• When draining fluids from the engine,
place some container underneath the
engine body.

• Do not pour waste onto the grounds,
down a drain, or into any water source.

• Also, observe the relevant

environmental protection regulations
when disposing of anti-freeze.

Always use a 50/50 mix of tong-life coolant and clean
soft water in KUBOTAengines.
Contact KUBOTA concerning coolant for extreme
conditions.

1. Long-life coolant (hereafter LLC) comes in several
types. Use ethyiene glycol (EG) type for this engine.

2. Before employing LLC-mixed cooling water, flush
the radiator with fresh water. Repeat this procedure
2 or 3 times to clean up the radiator and engine block
from inside.

3. Mixingthe LLC
Premix 50% LLC with 50% dean soft water. When
mixing, stir it up well, and then fill into the radiator.

4. The procedure for the mixing of water and anti
freeze differs according to the make of the anti
freeze. Refer to SAE J1034 standard, more
specifically also to SAE J614c.

Vol%

Antt-freeze

PERIODIC SERVICE

Freezing Point Boiling Point *

•At 1.013 * 10'Pa (760 mmHg) pressure
(atmospheric). A higher boiling point is obtained by
using a radiator pressure cap whicti permits the
devebpment of pressure within the cooling system.

5. Adding the LLC
(1) Add only water if the coolant level reduces in the

cooling system t>y evaporation.
(2) If there is a coolant leak, add the LLC of the

same manu^cturer and type in the same cool
ant percentage.

*Never add any long-ltfe coolant of different manu-
^cturer. (Different brands may have different addi
tive components, and the engine may fail to perform
as specified.)

6. When the LLC is mixed, do not employ any radiator
cleaning agent. The LLC contains anti-corrosive
agent. Ifmixed with the cleaning agent, sludge may
build up. adversely affecting the engine parts.

7. Kubota's genuine long-life coolant has a service life
of 2 years. Be sure to change the coolant every 2
years.

NOTE:
• The above data represent industry standards that

necessitate a minimum glycol content in the
concentrated anti-freeze.
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AIRCLEANER
Since the air deaner employed on this engine is a dry
type, never apply oil to it.
1. Open the evacuator valve once a week under

ordinary conditions - or daily when used in a dusty
ptace. This willget rid of large partides of dust and
dirt.

2. Wipe the inside air deaner clean withdoth ifit is dirty
or wet.

3. Avoid touching the primary element except when
deaning.

4. When dry dust adheres to the element, blow
compressed air from the inside turning the element.
Pressure of compressed air must be under 205kPa
(2.1kgf/cni^, SOpsi).

5. Replace the primaiy element every year or every 6
cleanings. Ifthe primaiy element is stained heavily,
replace it soon. At this time, replace the secondary
element too.

6. The secondary element should be removed only ifit
is to be replaced.

7. To protect the engine, do not remove the secondary
element in servidng the primary element.

(1) Aircleaner body
(2) Cover
(3) Secondary eJement
(4) Primaiy element
(5) Evacuator valve

IMPORTANT:
• Make sure hooking dip for cover for the element Is

tight enough. If it is loose, dust and dirt may be
sucked in, wearingdown the cylinder linerand piston
ring eariier, and thereby resulting in poor power
output.

• Do not overservice the air cleaner element.
Overservidng may cause dirt to enter the engine
causing premature wear. Use the dust indicator as a
guide on when to service.

•Cleaning Primary Air Filter Element
To clean the element, use clean dry compressed air on
the inside of the elementAir pressure at the nozzle must
not exceed 205 kPa (2.1 kgf/cm; 30 psi).
Maintain reasonable distance between the nozzle and
the filter.

•Evacuator valve

Open the evacuator valve once a week under ordinary
conditions - or daily when used in a dusty place - to get
ridof large partides of dust and dirt.

•For the air cleaner with a dust cup
(optional)

Remove and clean out the dust cup before it becomes
half full with dust; usually once a week, or even every
day ifthe working surroundings are dusty.
Install the air deaner dust cup with TOP* indicated on
the rear of the cup in the upside. (However, it may be
installed in either direction when the cover is placed at
the lower part)

IMPORTANT:
• If the dust cup is mounted incorrectly, dust or dirt

does not collect in the cup, and direct attachments of
the dust to the element will cause its lifBtime to
shorten to a great extent.

lABAKAAAPOOaA

(1) Air deaner body
(2) Secondary element
(3) Primary element
(4) Dust cup
(5)-TOP" mark



• Dust indicator (optional)
If the red signal on the dust indicator attached to the air
cleaner is visible, the air cleaner has reached the
service level.

Clean the element immediately, and reset the signal
with the "RESET button.

(1) "RESET button
(2) Dust Indicator
(3) Service level
(4) Signal

ELECTRIC WIRING

^ CAUTION
To avoid personal injury:
^ Shorting of electric cable or wiring

may cause a fire.
• Check to see If electric cables

and wiring are swollen,
hardened or cracked.

• Keep dust and water away from
all power connections.
Loose wiring terminal parts,
make bad connections. Be sure

to repair them before starting
the engine.

Damaged wiring reduces the capacity of electrical parts.
Change or repair damaged wiring immediately.

PERIODIC SERVICE

FAN BELT

•Adjusting Pan Belt Tension

^ CAUTION
To avoid personal injury:
• Be sure to stop the engine and

remove the key before checking the
belt tension.

• Be sure to reinstall the detached
safety shield after maintenance or
checking.

Proper fen belt
tension

A deflection ofbetween 10 to 12 mm
(0.39 to 0.47 in.) when ttie belt is
pressed in the middle of the span.

1. Stop the engine and remove the key.
2. Apply moderate thumb pressure to belt between

pulleys.
3. Iftension is incorrect,loosen the alternator mounting

bolts and. using a lever placed between the
alternator and the engine block, pull the alternator
out until the deflection of the belt falls within
acceptable limits.

4. Replace fan belt if it is damaged.

IMPORTANT:
• Ifbelt is loosen or damaged and the fan is damaged,

it could result in overheats or insufRcient charging.
Correct or replace belt.

llABAHAAAPOOSA

(1)Fan beH
(2) Bolt and nut

(A)10 to 12 mm {0.39 to 0.47 in.)
(under load of lOkgf (22 lt>s))
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CARRIAGE AND STORAGE

CARRIAGE

CAUTION
To avoid personal injury:
• Fix the engine securely not to fall

during operation.
• Do not stand near or under the

engine while carrying it.
• The engine is heavy. In handling it,

lie very alert not to get your hands
and body caught in.

1. Use carrier such as crane when carrying the engine,
or hurt your waist and yourself. Support the engine
securely with rope not to fell while carrying it.

2. When iifltng the engine, put the hook securely to
metal fittings attached to the engine. Use strong
hook and fittings enough to hang the engine.

STORAGE

CAUTION
To avoid personal injury:
• Do not clean the machine with

engine running.
• To avoid the danger of exhaust fume

poisoning, do not operate the
engine in a closed building without

• ^hM storing the engine just after
running, let the engine cool off.

Before storing the engine for more than a few months,
remove any dirt on the machine, and:
1. Drain the coolant In the radiator. Open the cock at

the bottom of the radiator, and remove the pressure
cap to drain water completely. Leave the cock open.
Hang a note written "No water on the pressure cap.
Since water may freeze when the temperature drops
betow O'C (32*F), it is very important that no water is
left in the machine.

2. Remove dirty engine oil, fillwith new oil and run the
engine for about 5 minutes to let the oil penetrate to
all the parts.

3. Check all the bolts and nuts, and tighten If
necessary.

4. Remove Uie battery from the engine, adjust the
electrolyte level, and recharge H. Store the battery in
a dry and dark place.

5. When the engine is not used for a tong period of
time, run it for about 5 minutes under no kiad every
2-3 months to keep it free from rust If the engine is
stored without any running, moisture in the air may
condense Into dew over the sliding parts of the
engine, resulting In rust there.

6. If you forget to run the engine for longer than 5^
months, apply enough engine oil to the valve guide
and valve stem seal and make sure the valve wori<8
smoothly before starting the engine.

7. Store the engine in a flat place and remove the key
from engine.

8. Do not store the engine in a place where has
flammable materials such as dry grass or straw.

9. When covering the engine for storage, let engine
and mufRer cool off completely.

10.Operate the engine after checking and repairing
damaged wirings or pipes, and clearing flammable
materials carried by mouse.
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TROUBLESHOOTING
[fthe engine does not functionproperly, use the following chart to identifyand correct the cause.

IWhen it is difficuit to start the engine

Cause Countemieasuras

Fuel Is thick and
doesn't flow.

* Check the fuel tank and fuel filter.
* Remove water, dirt and other

Impurities.
* As all fuel wHI be (iKeredby the filter,

if there shoukl be water or other
foreign matters on the fitter,clean the
fitter with kerosene.

Air or water mixed
in fuel system

* if air Is in the fiiel fitteror injection
Bnes, the fuel pump win not work

*^a^ proper fuel injectton
pressure, check carefully for
kxtsenedfiielHne coupling, loosecap
nut, etc.

* LoosenJointbonstop fiielfitterand air
vent screws of fuelmjectton pumpto
eliminate alltheairinthefuelsystem.

Engine oU
becomes thick In
COM weather and
engine cranks
stow.

* Change grade of oil according to the
weather (temperature.)

Batteiv is
discharged and
the enginewin not
crank.

* Charge battery.
* Inwinter,always remove batteiy from

machine, chamefully and keep
indoors. Installin machine at tfme of
use.

IWhen output is insufficient

Cause Countemteasures

Fuel is
insufficient.

* Check fuel system.

Oveiheating of
moving pai&

* Check lubrk»t)ng oilsystem.
* ChecktoseeiflubrteatingoHfateris

workingproperty.
* Rtter element deposited with

impurities would cause poor
lubricatnn. Change element.

Airdeaner is ditty * Clean the element every 100 hours of
operation.

Injectton pump
wear

* Do not use poor quaittyfuel as itwill
cause wear of the pump. Only use No.
2-0diesel fuel.t^ "FUEL''in
"PERIODIC SraVICE" Section)

NOTE:
• Ifthe cause of trouble can not be found, contact your KUBOTA dealer.

j
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IWhen engine suddenly stops

Cause Countemteasures

Lack of fuel

* Check the fiiei lank and refill the fuel,
ifnecessary.

* Also check the (iielsystem for air or
leaks.

Bad norzle
* Ifnecsssaiy, replace with a new

nozzle.

Moving parts ate
overtteated due to
shortage of
lubrication oH or
improper
lubrication.

* Check amount of engine oil with oil
levelgauge.

* Check lubricatingoilsystem.
* Atevery 2 times of oil change, oil

filtercartridge shoukj be replaced.

•When color of exhaust is especially bad

Cause Countermeasures

Fuel is of
extremely poor
quality. Use No. 2-0%^fuel only-

Nozzle is bad. * Ifnecessary, replace with new
nozzle.

•When engine must be stopped immediately

Cause CountetTneasures

Color of extiaust
suddenly turns
dark.

* Check the fuel injectionsystem,
especially the fuel injection nozzle.

Bearing parts are
oveftieated.

* Check ttie lubricatingsystem.

Oil lamp iigtits up
during operation.

* Check the hibricatingsystem.
* Check the function of the relieve

valve in the lubricating system.
* Check pressure switch.
* Check filterbase gasket.

IWhen engine overheats

Cause Countemteasures

Engine oil
insufncient

* Check oil level. Replenish oil as
required.

Fan belt broken or
elongated * Change belt or adjust belt tenskm.

Coolant Insufficient * Replenish coolant.

Excessive
concentration of
antifreeze

* Add water only or change to coolant
with the spedned mbdng ratto.

Radiator net or
radiatorfinckigged
with dust

* Clean net or fincarefully.

Inskteofiadiatoror
coolant flow route
corroded

* Clean or replace radiator and parts.

Fan or radiator or
radiator cap
defective

* Replace defective parts.

Thermostat
defective

* Check themiostat and replace if
necessary.

Temperature
gauge or sensor
defective

* Check temperature with
thermometer and replace if
necessaiy.

Overfctad running * Reduce k>ad.

Head gasket
defective or water
leakage

' Replace parts.

Unsuitable fuel
used

* Use the specified fuel.
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SPECIFICATIONS

Model V2607-DI-E3-B 1 V2607-DI-T-E3-B 1 V3307-DI-T-E3-B
Type Vertical, water-cooled, 4-cyciediesel engine

Number of cylinders 4

Bore and stroke mm (in.) 87x110
(3.43 x 4.33)

94x120
(3.70 x 4.72)

Total displacement cm' (cu.in.) 2,615
(160.04)

3,331
(203.27)

Combustion type Direct InjectionType (E-CDIS)

SAE NETIntermittent kW/ rpm
H.P. (SAEJ134g) (HP/rpm)

35.0/2700
(46.9/2700)

47.5 / 2700
(63.7/27C0)

53.7/2600
(73.0/2600)

SAE NETContinuous kW/ rpm
H.P. (SAEJ1349) (HP/rpm)

30.4/2700
(40.8/2700)

41.3/2700
(55.4/2700)

45.6/2600
(62.1/2600)

Maximum bare speed rpm 2900 2800

Maximum bare idling speed rpm 825 to 875 775 to 825

Order of firing 1-3-4-2

Direction of rotation Counter-clockwise (viewedfromflywheel side)

Injectkm pump Bosch Type mini pump

Injection pressure

1st opening pressure
18.63 Mpa (190 kgr/cm")

2nd opening pressure
21.57 Mpa (220 kgf/cm')

1st caning pressure
18.63 Mpa (190 kgffcm')

2nd opening pressure
22.56 Mpa (230 kgf/cm^)

Injection timing (T.D.C.) -0.057 rad (-3.25') -0.022 rad (-1.25*) 0.023 rad (1.3*)

Compression ratio 20.0 19.0 20.0

Fuel Diesel Fuel No.2-D

Lubricant (API classification) above CF grade

Dimension mm (in.)
(length x width x height)

650 x 475 x 680
(25.6x18.7 x 26.8)

674 x 506 x 739
(26.5x19.9 x 29.1)

Dryweight (BB Spec.) kg (lbs.) 225(496) 11 235 (518) 268(591)

Starting system Cell starter (withglow plug)

Starting motor 12 V 2.5 kW 12 V 3.0 kW

Charging generator 12 V 720 W 12 V 720 W

Recommended battery capacity 12V 92Ah 12V 108Ah

NOTE:
• SpeciRcations are subject to change without notice.
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11058390 ^DAIKIN

7^

m m fSL mm
E»

11

*)7

YOGI 1734097-02 1 1 B 5/9

T010 4700035 1 1 A 8/9
T051 4410119 •9— 1 1 B 8/9
T060 336826 1 1 A 8/9
T070 4800573 1 1 B 8/9
T040 502470 1 1 C 8/9
T041 9003575-0101 1 1 C 8/9
T042 1041419 1 1 C 8/9
T043 1030940 1 1 C 8/9
T050 9004201-6200 o';>^ 1 1 C 8/9
T080 1715229-02 1 1 A 8/9
T081 4410148 •hhDitm- 1 1 B 8/9
T083 11060626 1 1 C 8/9

H005 4800297 300bar 1 1 B 7/9
H003 4800780 1 1 A 7/9
J005 4520056 300BAR 1 1 B 7/9
J003 4800780 1 1 A 7/9
K001 4800589 2 2 B 7/9 '

K007 1724107 2 2 C 7/9
K008 9004201-6200 O'JXf 2 2 C 7/9
K009 9006110-0160 2 2 C 7/9
K010 9004105-0160 O'jy^ 2 2 C 7/9

L001 1723900-01 1 1 A 8/9
LOOS AAM0603001 M6X30 5 5 A 8/9
L010 9005100-5600 Xhlx-hXU';;K(9/16) 1 1 B 8/9

L010A 9004201-3700 1 1 C 8/9
L020 1745312 1 1 A 8/9
L025 612291 V—M8X1 1 1 A 8/9
L002 4410271 iiT^^T'VV 1 1 A 8/9
M001 1723392-01 •9— 1 1 A 8/9
MOOS AAM0603001 7A^l:A:#/15;uh M6X3o A 8/9
M010 9005100-5600 Xhb-h;^b^/K(9/16) 1 1 B 8/9

M010A 9004201-3700 o«j>^ 1 1 C 8/9
M020 1745312 1 1 A 8/9
M025 612291 M8X1 1 1 A 8/9
M002 4410271 1 1 A 8/9

EOOl 4006912 1 1 A 6/9

Sauer-Danfoss-Daikin Ltd.



{

w-
v..

3/9

11058390 §
SAUER
DANFOSS
DAIKIN

e R tfim

1

X

w -tr

SpS
7a>h 'J7

CGI 7 38315 o«j>^ 1 1 A 5/9

COOS 4410043 1 B 5/9

COOS 4410027 v-V7h7-:/-lr-<.15T 1 B 5/9

C001 1718098 19T 1 A 5/9

C001 1716096 i/-V7K15T 1 A 5/9

C002 9006300-0137 1 A 5/9

C002 5000098 1 A 5/9

COOS 1735400 1 A 5/9

C003 1735399 1 A 5/9

C018 11013519 1 A 5/9

C018 9008000-0131 1 A 5/9

C020 11087319 1 A 5/9

C020 17351S5 1 A 5/9

F006 1745710 tf> (4.8X15.8) 1 1 A 9/9

F007 AAM0602001 M6X20 A 9/9

F012 AAM0603001 m6X30 A 9/9

F008 4410272 1 1 A 9/9

F091 9005110-9200 5/16 2 2 B 9/9

F091A 9004201-9000 2 2 C 9/9

F093 9005110-5600 ;^Hx-hXLx«;/K(9/16) 2 2 B 9/9

F093A 9004201-3700 0'j>y 2 2 0 9/9

F096 5000114 1 1 A 5/9

F1 4410287 1 1 C 9/9

F001 1716125-02 1 1 C 9/9

F002 11060625 1 1 C 9/9

F004 11060628 1 1 C 9/9

F2 4410143 1 1 B 9/9

F003 1060628 1 1 C 9/9

F005 1715249-01 1 1 C 9/9

F098 AAM0602001 m6X20 1 1 A 9/9

F099 4800754 1 1 A 9/9

U015 1724089 15T 1 A 7/9

U01S 1724088 13T 1 A 7/9

U02S 9004800-3708 tf> 2 2 A 7/9

U035 AAM0803001 M8X30 8 8 A 7/9

U030 1716227 1 1 A 7/9

U040 1714958-04 1 1 A 7/9

U080 9004104-0440 o'j>^ 1 1 A 7/9

U085 4460370 1 A 7/9

U090 9007200-5016 1/2X13 2 A 7/9

uogs 9007200-5024 Aft7|?;UK 1/2 2 A 9/9

U096 SS2W04 2 A 9/9 'J7n^>zf

U097 1040407 2 A

Sauer-Danfoss-Daikin Ltd.
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N006 1723373-01 1 1 A 5/9

G004 9005110-9200 1 5/16-12 1 1 B 7/9
G004A 9004201-9000 OU>y 1 1 C 7/9
G010 4800644 1 1 A 7/9
G021 4800640 1 B 7/9
G005 4700103 +— 1 1 A 7/9
G006 5000469 1 1 A 7/9
G023 5000531 1 1 A 7/9
G065 1745710 fcr> 1 1 A 7/9

R020 4800332 1 1 B 6/9
R020A 9004105-0110 1 1 C 6/9
R043 9005100-5600 •^=7^79/16-18 1 1 B 6/9

R043A 9004201-3700 1 1 0 6/9
R045 9005100-5000 1/2-20 1 1 B 6/9

R045A 9004201-3100 o»;>y 1 1 C 6/9

D002 AAM0603001 m6X30 A 6/9
j

D010 1734449 1 1 A 6/9
D011 4800196 1 1 A 6/9
D012 4800214 1 1 A 6/9
DDIS 4800201 1 1 A 6/9
DDI 4 1734450 1 1 A 6/9
DDI 5 336826 1 1 A 6/9
DDI 6 9009660-3100 1 1 A 6/9
DDI 7 9800916 1 1 A 6/9
DDI 9 9003513-0800 i-yh M8 1 1 A 6/9
D032 4800615 3/4-16 1 1 B 6/9

D032A 9004201-5000 o«j>^ 1 1 C 6/9
D035 9005110-7500 3/4-16 1 1 B 6/9

D035A 9004201-5000 1 1 0 6/9
D070 4800529 MDCTy-^z^ 1 1 B 6/9

Sauer-Danfoss-Daikin Ltd.
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SAUER^ SUNDSTRAND

Series 42 Introduction

1. introduction

1.1 Using This Manual

The Adjustment and Minor Repair procedures de
tailed herein may be performed by trained personnel
withoutvoiding the unit warranty.

Cleanliness is a primarymeans of assuring satisfac
torytransmission life. Cleaning parts by using a clean
solvent wash and air drying is usually adequate. As
with any precision equipment, all parts must be kept
free of foreign materials and chemicals. When per
forming service activities,protect allexposed sealing
surfaces and open cavities from damage and foreign
material.

Whenever removing a service component, it is rec
ommended that any gaskets and O-rings be re

placed. Lightly lubricateall 0-rlngs with clean petro
leum jelly prior to assembly. All gasket sealing sur
faces must be cleaned priorto installing new gaskets.

All exploded view drawings depict the 28cc frame
size. For variances in the 41 cc frame size, see the
outline drawings in section 3. Differences in wrench
size and torquing for the two frame sizes are noted in
the text.Notethat exteriorhousingscrews are mostly
To«(-type T30 or T45.

These symbols are used within drawings:

Apply petroleum jelly.

Lubricate with clean hydraulic oil.

1.2 Safety Precautions

Always consider safety precautions before beginning a service procedure. Protect yourself andothersfrom injury.
The following general precautions should be takeninto consideration whenever sen/icing a hydrostatic system.

Loss of Hydrostatic Braking Ability Fluid Under High Pressure

WARNING

When Series 42 units are used in vehicular

hydrostatic drive systems, the loss of hydro
static drive line power in any mode of opera
tion (e.g. acceleration, deceleration or "neu
tral" mode) may cause a loss of hydrostatic
braking capacity. A braking system which is
independent of the hydrostatic transmission
must, therefore, be provided which Is adequate
to stop and hold the system should the con
dition develop.

Disable Work Function

WARNING

Certain service procedures may require the
vehicle/machine to be disabled (wheels raised
off the ground, work function disconnected,
etc.) while performing them In order to prevent
injury to the technician and bystanders.

WARNING

Use caution when dealing with hydraulic fluid
under pressure. Escaping hydraulic fluid un
der pressure can have sufficient force to pen
etrate your skin causing serious Injury. This
fluid may also be hot enough to burn. Serious
Infection or reactions can develop if proper
medical treatment is not administered immedi^
ately.

Flammable Cleaning Solvents

WARNING

Some cleaning solvents are flartimable. Td
avoid possible fire, do not use cleaning sol
vents in an area where a source of ignition may
be present.

Copyright 1996, Sauer-Sundstrand Company.
All rights reserved. Contents subject to change. Printed in U.S.A.
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^Model Code

2. Model Code

Refer to the model code exhibited on the unit's name plate for information regarding the configuration of the unit.

42L28-C-ANN1 -01 -

ANA - 2CNB - NN - NN - N -

N-N-NNN-NNN

428 2051

A 93 23 67890

•ABC

mnmn

Model Code

Serial No.

Note: Some options listedhere may notcurrently
be available. Some options on your unit may not
be listed here. This is not an order code. See the

Series 42 Price Book for up-to-date ordering
information.

Location

XX XXXXX

Week Sequence No.

H J K L M N

1 234 12 3 12 34

B 1 Rotation

12 iDisptacemeni

cl llnpulShaftConfigurations

0 11 iControl Type

NSSforMOC

Of PCP fof EDC

or Connector for FNR
or Style for NFP

Solenoid Override with MOC

3 or EDC Input
or IncMng/BraWng for NFP

Handle for MDC

4 or Connector for EOC

Of Connector for NFP

L = CCW

n °CW

26 = 28 cm'(1.71 in»)
41 =41 cm* (2.50 Itf)
C =13Tiei/32P Spline
D =15T16/32P Spline
E =ieT16/32P Spline
Q E1.000 in. O.D. Slralgtit Keyed
K =1.000 In. O.D.Tapered (1.5 inftt)

N cNone

A = MDC, Linear. Low Force
C = MDC, Non-Linear, Low Force
E = EDC (Electric Disptacmt Contrl)
F = FNR (3*Pos Fofwrd-Neut-Revrs)
G = NFP (Non-Feetfcach Proponl)

N = None or Not Applicable
1 s NSS/Weatherpackfor MDC,

Of PCP Style for EDC
or 12VEl^ric forNFP

2 = 12 V DIN for FNR
3 » NSS-t-BAS / CW Handle Rot.

/ Weatherpack lor MOC
or Hydraulic for NFP

5 s NSS+BAS / CCW Handle Rol.

/ Weatherpack for MDC

N = None or Not Applicable
A s 12V Override/Weather Pack,

or EDC Input = 14-65 mA
or 400 • 1200 mA or 5-20 bar

for NFP

E = 12V Ovenide / Brake Port

N = None or Not Applicable
1,6 = Standard Hartdle fpr MDC

or M/S Connector for EDC
or Amp Connector for NFP

2,5 = Clevis Hartdle (or MDC
or Weather Pack (or EDC

E I IControl Response Time

F 1 Port Style

2 Lo(v Rusliln^Cooling

G 1 IChargePump

I2 Charge Relief Setting

j3 Special Drtve Features

I4 IRear AuxIBiary Mounting Pad

High Pressure Renel Setfing -
Port 'A*

. High Pressure Relief Setting -
Port 'B'

K Loop Bypass Valve

L Disptacement LImiters - Skte 1

M Displacement Umiters • SWe 2

'Spedal Hardware Features
Special Non-Hardware Features

: SAE Threaded O-Ring Boss

: None

: Loop Flushing/Cooling Shuttle

: None (Ext. Charge Supply)
: Suction (No Adapter Plate]
: Renwte Pressure (Partial Flow)
: Suction (Adapter Plate)

:None

: 11 cm'/rev (0.67 WAev)

: 14 bar (205 psi)
: 20 bar (280 psi]

= None

.NFP
:None
: SAE-A. 9 Tooth
'SAE-B, 13 Tooth
: SAE-A Special, 11 Tooth

=Check Valve only. No HPRV
' 140 bar (2030 psi)
: 175 bar (2450 psi)
: 190 bar (2755 psi)
' 210 bar (3045 psi)
: 230 bar (3330 psi)
: 250 bar (3625 psi)
: 260 bar (4060 psi)

300 bar (4350 psi)
' 345 bar (5000 psi)
° No HPRV. No Check Valves

: None

: Yes, Set at Max Disp
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3. Component and Port Locations

3.1 Component Locations

automotiv

in the "Fi!tration Options" area

m

IIIBIIIItl

sa

iiBikSas

I

•feedback and

er. the porting

ustment

ystem Check
lelief Valves

ef Valve
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Adjustments and Minor Repairs

4. Adjustment and Minor Repair Instructions

4.1 Size and Torque for Plugs and Fittings
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4,2 Pump "Neutral" Adjustment

The pump neutraladjustmentsets the positionofthe
servo piston and pump swashplate relative to the
controlling mechanism.

WARNING

The following procedure requires the vehicle/
machine to be disabled (wheels raised off the
ground, workfunction disconnected, etc.) while
performing the procedure In order to prevent
injury to the technician and bystanders.

1. Disconnect machine function.

2. Connect a hose between gauge ports M4and M5
to equalize the pressures on both ends of the
pump servo piston.

3. Install pressure gauges in gauge ports M1 and
M2 to measure system pressure.

4. Start the prime mover and operate at normal
speed.

5. Loosen the pump "neutral" adjustment seal lock
nut [28cc^13 mmHex;41cc=>17mm Hex].Turn
the pump "neutral" adjustment screw [28cc=^5
mm Hex; 41cc=^7 mm Hex] until the system
pressure gauge readings are equal.

6. Turn the adjustment screw clockwise until one of
the gauges registers an increase insystem pres
sure. Note the position of the adjustment screw.

Turn the screw counterclockwise until the other
gauge registers an increase in system pressure.
Note the position of the adjustment screw.

7. Turn the adjustment screw clockwise to a posi
tion halfway between the positions noted above.
The system pressure gauges should indicate
equal pressures.

8. While holding the adjustment screw in position,
torque the seal locknut [28cc=>20-26 Nm (15-19
ft-lbf); 41cc=>28-51 Nm (21-37 fflbf)].

9. Stop the prime mover and remove the hose
between gauge ports M4 and M5. Remove the
pressure gauges installed ingauge ports fvll and
M2. Reinstall the plugs in the gauge ports.

10. Reconnect work function.

IMPORTANT

Ifthe pump is equipped with an MDC or EDC,
the CONTROL"neutral" adjustment MUSTalso
be performed before putting the pump into
service (see next sectlon)^^

Adjusj[m^ anjj M^^Jropairs

Pump "Neutral" _
Adjustment Screw

Pump "Neutral" -
Adjustment Seal
Lock Nut

Pump Neutral Adjustment Screw
(MDC Control Shown)
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. Adiustments and Minor Repairs

4.3 Control "Neutral" Adjustment for MDC/EDC Controls

Thecontrol neutral adjustmentalignsthepump swash-
plateand the control spoolso that a zero anglecontrol
setting provides a zero degree swashplate setting.
Thisadjustment should be performed wheneverany
part of the control or swashplate mechanisms is
adjusted or removedorafterthe pumpneutral setting
(previous section) Is adjusted.

WARNING '
The following procedure requires the vehicle /
machine to be disabled (wheels raised off the
ground, workfunctiondisconnected, etc.) while
performing the procedure in order to prevent
injury to the technician and bystanders.

1. Disconnect the work function. Disconnect the

external control linkage (for MDC) or control
signal input (for EDC) from the pump.

2. Install pressure gauges in gauge ports M4 and
M5 to measure pressure on the pump servo
piston.

3. Start the prime mover and operate at normal
speed.

4. Loosen the CONTROL"neutral" adjustment seal
lock nut (see drawing) [17 mm Hex] . Turn the
control "neutral" adjustment screw [5 mm Int.
Hex] until the servo piston pressure gauge read
ings are as close to equal as possible.

5. Tum the adjustment screw clockwise untilone of
the gauges registers an increase in pressure on
the servo piston. Note the position of the adjust
ment screw.

Turn the screw counterclockwise until the other
gauge registers an increase In pressure on the
servo piston. Note the position of the adjustment
screw.

6. Tum the adjustment screw clockwise to a posi
tion halfway between the positions noted above.
The servo piston pressure gauges should indi
cate nearly equal pressures.

7. While holding the adjustment screw in position,
torque the sea! lock nut [14-24 Nm (10-18 ft*lbf)].

8. Stop the prime mover and remove the pressure
gauges installed in gauge ports M4 and M5.
Reinstall the plugs in the gauge ports.

9. Reconnect the external control linkage(forMDC)
or control signal input (for EDC) to the pump.
Reconnect the work function.

MDC/EDC Control
"Neutral" Adjustment Screw

MDC / EDC Control "Neutral"
Adjustment Seal Lock Nut

Control Neutral Adjustment Screw
(EDC Control Shown)
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4.4 MDC Control Module

The manual displacement control (MDC) module
provides control of the pump servo piston through a
connection to the summing link pin within the pump
housing. The following procedure shows how to
remove and install the control housing. Section 4.6
explains how to remove and install the control spool
and linkage.

1. Clean the external surfaces of the pump. Ifnec
essary, remove the MDC handle.

2. Remove the seven (7) control retaining screws
[Torx T30] that secure the control to the pump
housing. Remove the control and control gasket
from the pump.

Note: See section 4.6 for instnjctions on remov

ing/installing the control spool and linkage.

3. Clean the sealing surfaces of the control and the
pump housing. Place a new gasket in position on
the housing.

CAUTION

The control orifices are part of the control
gasket. Refer to the appropriate Service Parts
List to determine the correct gasket.

4. Hold the summing linkpin Inposition while install
ing the control. (The spring on the control spool
will tend to push the link to an extreme position.)
The link pin MUST engage the slot in the control
cam. A plug is provided on the MDC housing to
permit visual inspection of linkage pin engage
ment.

Note: It may be easiest to lay the sen/o piston
side of the control down first, then watch the link
pin engage from the charge pump side of the
pump.

5. Install and torque the control screws [15-17 Nm
(11-13 ft'lbf)]. Perform Control Neutral Adjust
ment (Section 4.3).

WARNING

Failure to properly engage the link pin with the
control cam will result in incorrect control

operation, which may lead to loss of control of
the vehicle / machine.

Adjustments and Minor Regair^

Plug for
Visual

Inspection

Control

Retaining
Screws

Control

Gasket

Hold summing link
(and control spool)
in position

^Nut
•f'̂ ^^Lock Washer

Handle

MDC Control Module Assembly

Summing
link pin
MUST enter

the slot in

the control

cam!

Link Pin Into Cam Slot

Link Pin Into Cam Slot
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4.5 EDC Control Module

The Electric Displacement Control (EDC) provides a
control function through connections to the summing
link pin within the pump housing. The following pro
cedure shows how to remove and install the control

housings. The next section explains how to remove
and install the control spool and linkage.

1. Clean the external surfaces of the pump. Ifnec
essary, remove control input signal.

2. Remove the seven (7) control retaining screws
[Torx T30] that secure the control to the pump
housing. Note the position of the different length
screws. Remove the control and control gasket
from the pump.

Note: See nextsection forinstructions on remov-

ing/lnstalling the control spool and linkage.

3. Clean the sealing surfaces of the control and the
pump housing. Place a new gasket in position on
the housing.

CAUTION

The control orifices are part of the control
gasket. Refer to the appropriate Service Parts
List to determine the correct gasket.

4. Hold the summing linkpin inposition while install
ing the control. (The spring on the control spool
will tend to push the link to an extreme position.)
The link pin MUST engage the hole in the control
piston fork.

Note: It may be easiest to lay the servo piston
side of the control down first, then watch the link
pin engage from the charge pump side of the
pump.

5. Install and torque the control screws [15-17 Nm
(11-13 ft*lbf)]. Perform Control Neutral Adjust
ment (Section 4.3).

WARNING ^ "
Failure to properly engage the link pin with
control piston fork will result in incorrect con
trol operation, which may lead to loss of con
trol of the vehicle / machine.

l^diugttgeots

EDC Control

Pressure Gauge
PortXI

EDC Control ^ '
Pressure Gauge —/
PortX2

EDC Module Showing Port Locations

Control _
Gasket

Hold summing '
link (and control
spool) in
position

Control Retaining
Screws (note differentsizes)

EDC Control Module Assembiy
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4.6 MDC/EDC Control Spool, Control Linkage, and Control Neutral
Adjustment Screw

The control spool, control linkage, and control neutral
adjustmentscrewcan be removed forcleaning and to
change the O-rings or the seal lock nut.

Removal of Spool, Linkage, and Adjustment
Screw

1. Clean the extemal surfaces of the pump.

2. Remove the MDC or EDC module and the control

gasket from the pump housing (see previous two
sections).

3. Remove the summing link.

4. Remove the control spool bore plug [5/16 in Int.
Hex] or screws [Torx T30], cover, and gasket.
Remove the opposite bore plug [5/16 in Int.Hex],
and remove the control spool and spring.

5. Remove the linkage pivot screw [4 mm Int. Hex],
feedback link, and neutral adjustment link.

6. Remove the seal lock nut [17 mm Hex] and the
control neutral adjustment screw [5 mm Int. Hex].

Installation of Spool, Linkage, and Adjustment
Screw

1. Install the control neutral adjustment screw and
seal lock nut. Do not tighten the nut.

2. Assemble the "neutral" adjustment linkand feed
back link, and install as shown. Install and torque
the linkage pivot screw [8-15 Nm (6-11 ft*lbf)].

3. Lubricate and install the control spool and spring
assembly noting proper orientation.

mANiNG '
th0 c6ntix>i spool and.spring assembly MUST

cpnfrdl pp^tipn

4. Install and torque the control spool bore plug [41-
94 Nm (30-70 ft*lbf)]. Or install the control spool
cover (witha new gasket) or plug, and torque the
screws [15-17 Nm (11-13 ft*lbf)].

5. Install the summing link. Holdthe control spool in
position while engaging the fork on the summing
link with the flats on the spool. Ifnecessary, rotate
the spool to engage the summing link.

6. Install a new control gasket. Hold the summing
linkand control spool inposition while reinstalling
the MDC or EDC (see section 4.4 or 4.5). Perform
Control Neutral Adjustment (section 4.3).

Neutral

Adjustment
Unk

Control Spool
Bore Plug

Gasket

Control Spool
Bore Cover

Summing Link
Linkage Pivot Screw

Opposite
Feedback Link Bore PlugN

Control Neutral

j AdjustScrew

Seal Lock

Control

Spool
and Spring

Note

orientation!

Housing without
nitration Adapter

Housing with
nitration Adapter

E100007E

MDC/EDC Control Spool and Linkage

Slot in "neutral" adjust link
must engage groove in
adjusting screw

Feedback link

must enter slot in
servo piston

Pivot screw

Fork on summing link
must engage flats on
control spool

E100008E

Servo Piston Linkage and Control Spool
(Internal Parts Shown with Housing Removed)

13
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4.7 MDC Neutral Start/Backup Alarm Switch

NSS Cover

NSS Control Nut

NSS Cam

NSS Cavity

NSS with

Weatherpack

NSS witli Screw

Terminals

The Neutral Start Switch (NSS) prevents the engine
and pump from being started when the pump is out of
neutral. The NSS should be wired in series with the

engine starting circuit. The switch contact is closed at
the control handle's neutral position and opens when
the control handle is rotated 1.5 to 2° from neutral.

The Backup Alarm Switch (BUA) outputs an elec-
tronic signal when the control handle is In a reverse
position. This switch is normally wired in series with
an audio output. The switch contact is open until the
control handle is rotated 2.6 to 3.75° in the reverse

direction.

CAUTION ^ ^ ^ ^ I
The control handle's neutral position must [
agree with thepump's neutral position for the ^
NSS^ UA towork effectively (seesection 4.3). ^

The Neutral Start / Backup Alarm Switch assembly
can be configured for three different settings.

i. A Neutral Start Switon only.

ii. A Neutral Start Switch with Backup Alarm for
&

! .Jh—w
tation results In "reverse" motion.

The setting must be in accordance with the configu- ••
ration of the unit. See the model code (section 2) if * "
uncertain of the type of NSS you have.

Alignment of the NSS requires a special alignment
tool. Dimensions are given at right. ^

(continued)

NSS Assembly on MDC

Control

^ Yelk Cam

NSS only NSS with BUA NSS with BUA
(CW = Reverse) (CCW = Reverse)

P100107 6

Top View of NSS Showing Cam Positions

.04 X 45' Chamfer

9/16-1BUNF 2ATHD

Malerlat: .75 OIA x 3 ETC150

(AD CHmensions in inchas)

Alignment Tool
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Adjustment is performed by setting the cam position
within the NSS assembly.

1. The MDC moduie must be removed from the

pump housing. Refer to section 4.4.

2. Remove NSS [7/8 in Hex].

3. Remove the NSS cover by inserting a screw
driver into the NSS cavity and popping off the
cover with a hammer. Be careful not to damage
the internal hardware.

4. Remove the control nut [8 mm Hex].

5. Use a screwdriver to pop off the cam.

6. Set cam in proper orientation according to the
unit's configuration (i, ii, or iii above).

7. Screw special alignment tool in NSS cavity to
hold cam in place.

8. On the underside of the MDC module, clamp a
pair of locking pliers around the spring contacts of
the control cam. The pliers should hold the nub on
the control cam to the pin underneath. This will
hold the control cam in neutral position.

9. Screw control nut on cam [4.1-6.8 Nm (3-5 tt*lbf)].

10. Press new cover on top of cam cavity. This
requires either an arbor press or a full-sized
punch (punch depth = 1.06 mm (0.0417 in),
punch width = 23.3 mm (0.916 in)).

11. Remove the alignment tool and the locking pliers.

12. Place a new lubricated 0-ring on NSS.

13. Reconnect the NSS [25-29 Nm (18-22 fflbf)] to
the MDC.

14. Reinstall MDC module onto pump housing (refer
to section 4.4).

NSS Cover

NSS Control Nut

NSS Cam

Side View of NSS and NSS Cavity

: - 'if.

KB

Underside of MDC Module Showing Where to Clamp
Locking Pliers
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4.8 MDC Solenoid Override Valve

The solenoid override valve is a safety feature that
connects both ends of the servo control piston to
gether when the solenoid is de-energized. Thus the
pump can be put into stroke only when the solenoid
Is energized.

The solenoid override with brake release includes

hydraulic control of a safety brake. When de-ener
gized, a spring-applied, hydrautically-released brake
is drained through port X7. For conditions where case
back-pressure on the spring-applied brake is critical,
an external drain to the reservoir can be connected

through port L4.

The solenoid override valve can be removed to

inspect and remove foreign matter.

Removal

1. Remove retaining nut [9/16 in Hex].

2. Remove solenoid housing.

3. Remove retaining ring at base of solenoid.

4. Remove solenoid. This should be connected to

Internal spool.

Installation

1. Replace O-ring.

2. Place spring and plunger inside of solenoid.

3. Attach spool (male notch) to plunger (female
notch).

4. Insert solenoid/spool assembly in solenoid over
ride bore.

5. Snap retaining ring over base of solenoid.

6. Place washer at base of solenoid.

7. Installhousing and retaining nut [2-4 Nm(1.5-3.5
fflbf)].

Solenoid Override Vaive —'

Assembly

Solenoid Override Valve Assembly

— Retaining Nut

Solenoid
Housing

•Washer

' Retaining Ring

Solenoid

0-Ring

Spring

Plunger

Exploded View of Solenoid Override Assembly
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4.9 FNR, NFPE, and NFPH Controls

The 3-position FNR control and the electric and
hydraulic non-feedback proportional (NFPE and
NFPH)controls are non-feedback type controls. The
FNR and NFPE controls consist of modules mounted
on the pump housing. The hydraulic input for NFPH
is received through ports on the top of the pump
[9/16-18 SAE 0-ring fitting].

The non-feedback controls are set at the factory. The
control modules can be removed to clean the ports
and change the 0-rings.

The orifice plugs for the FNR and NFPE are located
Inside the servo piston covers. The orifice plugs for
the NFPH are located in the NFPH ports. Orifice
plugs may be cleaned or replaced.

Note: Future models may contain orifice plate
between module and pump housing.

Removal and Installation of FNR and NFPE
Modules

1. Clean pump and module housings.

2. Remove four (4) screws retaining module to
housing [4 mm Int. Hex], and remove module
from pump housing.

3. Remove 0-rings from the control ports. Examine
ports for cleanliness.

4. Clean sealing surtaces.

5. Replace locator pin.

6. Install new 0-rings.

7. Replace screws [4.7-6.1 Nm (3.5-4.5 ft'lbf].

Removal and Installation of FNR and NFPE
Control Orifices

Note: Future models may contain an orificeplate
between module and pump housing. This will
tal<e the place of the orifice piugs beneath the
servo piston cover.

1. Remove servo piston cover (see section 4.17).

2. Remove orifice plug [1/8 in Int. Hex].

3. Examine orifice and port for cleanliness.

4. Install orifice plug [2.0-3.4 Nm (1.5-2.5 ft-lbf)].

Adjustments and Minor Repairs

NFPH Ports

(Ports XI and X2)

Position of NFPH Ports

Control Ports
Locator Pin

Control Solenoid

Control Module

NFPE Assembly (FNR Similar)

• V r

Non-Feedbacl(

Control Orifice

Location of Non-Feedback Control Orifice
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4.10 System Check Relief Valves (High Pressure Relief, Charge Check,
&Bypass Valves)

The charge check, highpressure relief, and the loop
bypass functions are all contained within the system
check relief (SCR) valve assembly. This assembly
may be removed forcleaning and installation of fresh With
0-rings. The model code specifies whether high Bypass ^^^Valve
pressure relief valves, combination charge check/ Without cpy
high pressure reliefvalves, and/or loop bypass valves Bypass ^ Retaining
are present or not. Vaive ^ ^ T ^ Ring

Seat @ ^ Standard
1. Remove the valve seat plugs [9 mm Int. Hex] or '̂"9 ^ \ S <k

valve seat/bypass plugs [1 in Hex] from the pump T 4^ (4
°-™"9 "9 i, A

2. Remove the check poppet or relief valve assem- Baci(up-,^i y IV1 O Seat
biles from the pump housing. The smaller end of ^ W <i\
each conical spring is crimped to retain it on the o"Ring~\l T S tk ^ o-ntng
check poppet or relief valve. Do not remove. | i \\ Backuo

Without
Bypass

Outer _
O-Ring

Backup
Ring

Inner -
O-Ring

- Retaining
Ring
Standard

' Bvpass
Pfunger

•O-Ring

Valve
Seat
Plug

Outer
O-Ring

.Backup
Ring

-Inner
O-Ring

3. Inspect the valves and matingseats inthe special
plugs for damage or foreign material.

CAUTION

The relief valves are factory set and should not
be tampered witfi, except for replacing the
entire valve.

4. The 0-ring on the standard bypass plunger may
be replaced by removing the retaining ring and
removing the plunger from the special valve seat
plug. Remove the 0-ring from the plunger and
install a new 0-ring. Reinstall the plunger and
retaining ring.

5. Install a new outer 0-ring, new backup ring, and
new inner O-ring on each valve seat plug.

6. Check that the conical springs are properiy re
tained on the check poppets or relief valves.
Install the check poppet or high pressure relief
valve assemblies into the pump housing .

CAUTION

The conical springs MUST be correctly posi
tioned on the check poppets or relief valves
after Installation for proper pump operation.

7. Install the valveseat plugs or valveseat/bypass
plugs into the pump housing and torque [40-95
Nm (30-70 ft-lbf)].

Otieok Poppet or
High Pressure

Relief Vaive

Conical Spring

System Check ReliefValveComponents
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4.11 Charge Relief Valve

The charge relief valve may be removed for cleaning
and installation of fresh O-rings. The pressure setting
may be changed. However, note that the setting will
vary for different charge flows which depends on
charge pump size and pump speed. The factory
setting is set relative to case pressure at 1800 rpm.
The actual charge pressure will vary at different
speeds.

Shim Adjustable Style

1. Remove the shim adjustable charge relief valve
plug [1 in Hex] from the pump housing. Remove
the O-ring from the plug.

2. Remove the spring and poppet from the housing.

3. Do not alter the shims which may be installed
between the spring and valve plug, or Inter
change parts with another valve. Inspect the
poppet and mating seat in the housing for dam
age or foreign material.

4. Ifdesired, the charge relief valve setting can be
changed. An approximate rule of thumb Is 4 bar
/1.25 mm {58 psi /0.050 in).The effective setting
will vary.

To confirm the charge relief valve setting, mea
sure charge pressure (port M3) with the pump in
stroke. The charge pressure should level off
when the relief setting Is reached.

5. Install a new O-ring on the valve piug. Reinstall
the poppet, spring, and plug (with shims and O-
ring) into the pump housing [55-135 Nm (40-100
fflbf)].

(continued)

Shim Adjustable
Charge ReliefValve Rug
0-Ring

Spring
Poppet

Shim Adjustable Charge Relief Valve Components

Approximate Relief Setting vs Shim Thickness

4 bar /1.25 mm (58 psi / 0.050 in)
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Screw Adjustable Style

1. Before removing the screw adjustable reliefvalve
plug, mark the plug, lock nut, and housing so as
to approximately maintain the original adjust
ment when assembling, Remove the screw ad
justable charge reliefvalve plug by loosening the
lock nut [1-1/16 in Hex] and unscrewing the plug
[8 mm Int. Hex]. Remove the O-ring from the plug.

2. Remove the spring and poppet from the housing.

3. Inspect the poppet and mating seat in the hous
ing for damage or foreign material.

4. Install a new O-ring on the valve plug. Reinstall
the poppet and spring. Reinstall the plug with its
lock nut [47-57 Nm (34-42 ft-lbf)], aligning the
marks made at disassembly.

5. Check and adjust, ifnecessary, the charge pres
sure. For screw adjustable "anti-stall" charge
relief valves, an approximate rule of thumb is 2.8
bar / quarter turn {40 psi / quarter turn).

To confirm the charge relief valve setting, mea
sure charge pressure (port M3)with the pump in
stroke. The charge pressure should level off
when the relief setting is reached.

^tljustments and Minor Repairs

I
^ oY

Charge Relief Lock Nut

O-Ring

Screw Adjustable
Charge Relief Valve Plug
Spring
Poppet

Screw Adjustable Charge Relief Valve Components

Approximate Relief Setting vs Screw Revolution

2.8 bar /1/4 turn (40 psi /1/4 turn)
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4.12 Loop Flushing Valve

The loop flushing function consists of the loop flush
ing shuttle valve and the loop flushing relief valve. The
assemblies may be removed for cleaning and instal
lation of new 0-rings. The relief valve poppet may be
exchanged for one with a different flow rating, but the
relief valve shims should not be changed out unless
specifically instructed so by Sauer-Sundstrand. The
function also can be defeated.

Loop Flushing Valve

1. Remove the loop flushing valve plug from the
pump housing [11/16 in Hex]. Remove the 0-ring
from the plug.

2. Remove the loop flushing valve spool assembly
from the housing.

3. Inspect the parts for damage or foreign material.
The centering spring must be securely retained to
the spool by the washer.

4. Install the loopflushing valve spool assembly into
its bore. Install a new 0-ring on the loop flushing
plug and install [27-47 Nm (20-35 ft*lbf)].

Loop Flushing Relief Valve

1. Remove the loop flushing relief valve internal hex
plug [5/8 inHex]from the pump housing. Remove
the 0-ring from the plug.

2. Remove the spring and poppet from the housing.

3. Do not alter the shims which are installed be

tween the spring and valve plug, or Interchange
parts with another valve. Inspect the poppet and
mating seat in the housing for damage or foreign
material. Inspect the orifice in the valve poppet.

4. Install a new 0-rtng on the valve plug. Reinstall
the poppet, spring, shims, and plug {with 0-ring)
into the pump housing [15-34 Nm (15-25 ft*lbf)].

Defeating Loop Flushing

1. Remove the loop flushing valve from the pump
housing.

2. Install the defeat spool into the spool bore in the
housing. Install the plain plug with O-ring into the
housing [11/16 in Hex], and torque [27-47 Nm
(20-35 ft-lbf)].

3. Remove the charge relief valve (these parts are
not necessary).

4. Install the plain hex plug with 0-ring into the end
cap [5/8 in Hex], and torque [15-34 Nm (15-25
ft-lbf)].

Adiustments and Minor. R^pajr^

Loop Rushing Relief
Plug (Defeat)

0-Ring

Loop Rusfiing
Plug (Defeat) /

Loop
-Rushing
Plug

-0-Ring

Loop
• Flushing

Spool
Assembly

0-Ring

Defeat

Spool

^Loop Rushing
\Relief Plug

Loop Flushing Valve and Loop Flushing Defeat
Components
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4,13 Shaft Seal and Shaft Replacement

A lip type shaft seal is used In Series 42 pumps. This
seal and/or the shaft can be replaced without major
disassembly of the unit. Replacement generally re
quires removal of the pump from the machine.

1. Position the pump with the shaft facing up.

NOTE: If the unit is positioned horizontaiiy when
the shaft is removed, the cylinder block could
move out ofplace, making shaft installation diffi
cult.

2. Remove the retaining ring from the housing.

3. Pull out seal carrier assembly.

4. Remove the 0-ring from the seal carrier. To
install a new shaft only, proceed to step 8.

5. Place the seal carrier In an arbor press with the
shaft bearing side down, and press out the old
seal. Anappropriately sized pipe spacerorsocket
wrench can be used as a press tool. Once re
moved, the seal is not reusable.

6. Inspect the seal carrier and the new seal for
damage. Inspectthe sealing area on the shaft for
rust, wear, or contamination. Polish the sealing
area on the shaft if necessary.

7. Press the new seal into the shaft bearing side of
the seal carrier. The seal lipmust face the outside
of the pump. Be careful not to damage the seal.
The outside diameter of the seal may be coated
with a sealant (e.g. Loctite High Performance
Sealant #59231) prior to installation. This aids in
preventing leaks caused by damage to the seal
bore in the seal carrier.

(continued)

_ Retaining
Ring

Seal Carrier

Assembly

Shaft Seal Components

ORing

Seal Carrier-

Sealant may
be used on

outside diameter

• Inside Lip
. (face down)

Press Seal

to bottom of Seal Carrier

Installation of Shaft Seal
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Ifthe shaft is not being replaced proceed to step
11.

8. Remove the shaft and roller bearing assembly
from the pump or motor. The bearing assembly
can be transferred to the new shaft (steps 9 and
10).

9. Remove the retaining ring that secures roller
bearing assembly with a snap ring plier. Remove
the roller bearing assembly.

10. Place roller bearing assembly on new shaft and
secure with the retaining ring.

11. Wrap the spline or key end of shaft with thin
plastic to prevent damage to the seal lip during
installation. Lubricate the inside diameter of the

shaft seal with petroieum jelly.

12. Place the 0-ring onto the shaft bearing and
lubricate with petroleum jeily.

13. Slide the seal carrierassembly over the shaft and
into the housing bore. Press against 0-ring. Hold
inward pressure against the shaft to compress
the cylinder block spring while pressing the seal
carrier into piace.

14. Install the retaining ring.

H Adjustments and Minor Repairs

Shaft Assembly

J^etalning Ring

Roller Bearing

i

Shaft Components
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4,14 Auxiliary Mounting Pads

The following procedure can be used to remove and
install a new auxiliary mounting pad or to install a
fresh 0-ring for the current auxiliary mounting pad.
Several auxiliary mounting pads are available.

Auxiliarymounting pads are integrated into the charge
pump cover. When nothing is mounted on the pads,
a flange cover is attached to protect the mounting
flange. This cover is removed when mounting a
pump.

Removal of Auxiliary Mounting Pad

1. Remove the auxiliary pump or remove the two
screws retaining the flange cover ["A" Pad=^9/16
in Hex; "B" Pad^3/4 in Hex]. Remove the 0-ring.

2. Orient pump so that charge pump cover (auxiliary
pad) is facing up.

3. Remove the charge pump cover. The auxiliary
pad is integrated into the charge pump cover.
Use a TorxT45 male driverto remove the screws.

Note: Ifa different auxiiiarypad is being instaiied,
then a new drive couplingmustbe installed. Todo
this follow the instructions in the section on re

moving and installing the charge pump (next
section).

Note: If the charge pump components come out
with the charge pump cover refer to section 4.15
on how to properly reinstall them.

4. Install a new charge pump cover gasket.

5. Install the charge pump cover (auxiliary pump
mounting pad is integrated in cover).

NOTE: The threadedscrew holes in the auxiliary
pump mounting pad used on very early produc
tionpumps with the SAE "A "padoption are drilled
through into the area between the gerotor cover
and charge pump cover. Any of these holes
which are not used to attach the flange cover or
auxiliary pump should be plugged with internal
hexset screws installed hand tight to prevent the
entrance of water or dirt into this area.

6. Attach the auxiliary pump. If no pump is to be
attached on an auxiliary mounting pad, the pad
should be protected with a flange cover and O-
ring to prevent leakage.

^Adjustments and Minor Repairs

Pad Cover Screws

Charge

Retaining

Auxiliary
Mounting
Pad "A"

Locating

No Charge 2 ^
Pump Defeat . J

Aux Mount Pad Cover

O-Ring

Auxiliary
Mounting
Pad "B"

Charge Pump
Components

Locating
Pin 2

Auxiliary Pad Options and Components
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4.15 Charge Pump

The charge pump may be disassembled to inspect
and clean, or to change the auxiliary shaft drive
coupling.

Note: Forunits without integral charge pumps
see the last page of this section for additional
information.

1. Remove auxiliary pump, jf necessary.

2. Remove the screws retaining the charge pump
cover to the pumphousing [Torx T45] {seven (7)
screws are used with the "no pad" or SAE "A"
auxiliary mounting pad chargepumpcover, while
six(6) screws areusedwith theSAE "B" auxiliary
mountingpad charge pump cover). Remove the
charge pump cover, gasket, and the cover locat
ing pins.

3. Remove the gerotor cover assembly from the
charge pump cover or the back of the pump
housing. Remove thegerotorcover 0-rings. Two
(2) O-rings are used on the gerotorcover of all
pumps. (An additional 0-ring was used on the
gerotor coverofveryearlyproduction pumps with
the SAE "A" pad option.)

4. Remove the gerotor assembly from the gerotor
cover or pump housing.

5. Remove thegerotor drive pin and drive coupling.
Remove the gerotorcover locating pin from the
pump housing.

6. Each part should be inspectedseparately ifthey
are to be reused. If eitherofthegerotorassembly
parts needs to be replaced, they must both be
replaced. Always replace theO-rings andcharge
pumpcovergasket. Inspect thejournalbearing in
the gerotor cover for excessive wear.

7. Prior toassembly, lubricate thegerotor assembly
with clean hydraulic oil.

8. Install the gerotor drive pin into the hole in the
drive coupling, and retain with grease or petro
leum jelly.

9. Install the drive coupling ontothe pumpshaftwith
the smalleroutside diameteroriented awayfrom
the pump shaft. Different couplings are used
with the different auxiliary pad options.

10. Install the gerotorassembly onto the coupling.

(continued)

. jM^ustmeote anij Minor Repairs

(Screw used with
"No Pad" and

'A Pad" Only) ^

O-Rlngs

Geroter

Cover

Geroter
Assembiy

Drive Coupling.

Geroter Cover
LocatingPin~^

Cliarge Pump
Cover —7
Locating / ^
Pin /SirfC _

-*1^

Cover

Retaining
Screws

Geroter Drive Pin

Charge Pump
Cover Locating
Pin

Charge Pump Components
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H^lustments and Minor Repairs

4.18 Displacement Limiter Adjustment

Displacement limiters can limit the maximumswash-
plate position. For Series 42 pumps, displacement
limiters are available on one or both sides of the servo
piston.

Adjustment of the displacement limiters should be
performed on a test stand.

WARNING "" ' ""
Care should be taken in adjusting displace^
ment iimfters to avoid undesirable speed con-
dHions. The limiter screw must have full thread
engagement in the servo piston cover, and the
seal lock nut must be retorqued after every
adjustment to prevent unexpected changes in
operating conditions and external leakage dur*
Ing unit operation.

1. Mount pump on test stand.

2. Loosen displacement limiterseal locknut [13 mm
Hex], Do not remove.

3. Adjust displacement limiter [4 mm Int. Hex].
Tighten the seal lock nut every time the pump
Is to be tested [20-26 Nm (15-19 ft-lbf)].

One full turn of the displacement limiter adjust
ment screw will change the displacement of the
pump approximately as follows.

3.6 cc/rev 0.22 inVrev

5.0 cc/rev 0.31 inVrev

4. After reaching proper displacement tighten the
seal lock nut [20-26 Nm {15-19 ft*lbf)].

If necessary, repeat procedure fordisplacement lim
iter on other side.

Displacement Limiter
Seal Lock Nut

Displacement Limiter

^ Servo Piston
"ISX Cover

Displacement Limiter - Right Side (Side "1")
(Exploded View, No Need to Remove Limiter or Nut)

Displacement
Limiter

Servo Piston —>

Cover

Displacement Limiter
Seal Lock Nut

Displacement Limiter - Left Side (Side "2")
(Exploded View, No Need to Remove Limiter or Nut)

Displacement Limiters
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Hydraulic Power Systems ; f

SAUER-SUNDSTRAND Hydraulic Power Systems - Market Leaders Worldwide

SAUER-SUNDSTRAND is a world leader in the design and
manufacture of Hydraulic Power Systems. Research and
development resources in both North America and Europe
enable SAUER-SUNDSTRAND to offer a wide range of
design solutions utilizing hydraulic power system
technology.

Heavy Duty Axial Piston
Pumps and Motors

Medium Duty Axial Piston
Pumps and Motors

Open Circuit Axial Piston Pumps

Worldwide Service Support

Heavy Duty Bent Axis
Variable Motors

Microcontrollers and

Electrohydrauiic Controls

Gear Pumps and Motors

SAUER-SUNDSTRAND provides comprehensive worldwide service for Its
products through an extensive network of Authorized Service Centers
strategically located in all parts of the world.

Look to SAUERrSUNDSTRAND tor the best in WORLDWIDE SERVICE.

Cartridge Motors/
Compact Wheel Drives

Hydrostatic Transmission
Packages

Genuine Service Parts

SAUER-SUNDSTRAND specializes in integrating a full
range of system components to provide vehicle designers
with the most advanced total-design system.

SAUER-SUNDSTRAND is Your World Source for

Controlled Hydraulic Power Systems.

SAUER^ SUNDSTRAND SAUER-SUNDSTRAND COMPANY ' - '' ":BAUER-SUNDSTRAND GMBH &CO.
2800 East 13lhStreet Posllach 2460 *0-24531 Neumunsler
Ames lA 50010 • U.S.A. Krokamp'35 •0-24539 Neumunsler* Germany
Phone: (515)'239-6000 • FAX:^515} 239-6618 Pfione: (04321) 871-0 • Fax; (04321) 871 122

SI-SPV42 E • 06/96 • 300093A

BLN-10093 • Rev A • June 1996
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IMO Antriebseinheit GmbH & Co. KG

Gewerbepark 16
91350 Gremsdorf, Germany

Tel.: +49 9193 6395-20
Fax: +49 9193 6395-2140

email: slew.drives@goimo.com
Internet: www.goimo.com

Customer Service:

Tel.: +49 9193 6395-2200
email: service@goimo.com

This operating manual provides important instructions for working '
with the component. The specified instructions must be precisely
followed, to protect yourself and others.
Inform yourself of the locallyapplicable accident prevention
regulations and the general safety regulations.
The operating manual must be carefully read prior to starting any
work! It is a component of the product and must be kept in the
immediate vicinity of the component. It must be accessible to
personnel at all times.
If this component is provided to a third party ensure that the
operating manual is provided with the component.
The illustrations in this manual are provided for the purpose of
better understanding. They are not necessarily true to scale and
can deviate from the actual design of the component.

n
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Structure and function IMO

1 Structure and function

1.1 Brief description

1.2 Overview

Slew drives are used for concurrent transmission of axial and radial

forces, as well as transmission of tilting moments. Slew drives
consist of a bail or roller slewing ring, hydraulic or electric drives,

and a completely enclosing housing. Force is transmitted to the
mounting structure through bolts. For this purpose through holes
or threads are provided In the inner and outer ring.

Series WD slew drives are designed with worm gear. Series SP

slew drives are designed with spur gear and straight toothing.

1.2.1 WD-L series (liglit series)

The lighter series is designated as the WD-L series. The drive
motor (hydraulic/electric) Is optional. Additional optional

components are potentiometers, permanent brake or front-end
brake.

Fig. 1: Slew drive WD-L

1 Connection for options: Potentiometer,
permanent brake or front-end brake

2 Worm shaft

3 Lubricating nipple
4 Ball slewing ring

5 Option: Drive motor
6 Boited unions for the mounting structure
7 Housing

8 Lubricating nipple
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Structure and function

1.2.2 WD-H series (heavy series)

The heavy series is designated as the WD-H series. The drive
motors (hydraulic/electric) are optional. Additional optional
components are potentiometers, permanent brake or front-end
brake.

JT
^'7
^
^ v ♦

0

Fig. 2: Stew drive WD-H

1 Housing

2 Bolted unions for the mounting structure
3 Option: Drive motors

Lubricating nipple
Worm shaft

Roller slewing ring
Connection possibility for add-on parts
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Structure and function

1.2.3 SP series

The SP slew drive is powered by a pinion gear unit. The drive
motor (hydraulic/electric) is optional.

SP-L, light version

Fig. 3: Slew drive SP-L, light version

1 Bolted unions for the mounting structure
2 Housing
3 Drive motors

Additional versions

Fig. 4: Additional SP siew drives

1 SP-I, reinforced version
2 SP-M, medium version
3 SP-H, heavy version

4

4 Lubricating nipple for tooth mesh
5 Bolted unions for the mounting structure
6 Lubricating nipple for raceway
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Structure and function

1.3 Intended use

Awarning The component is not designed for use in potentially
explosive atmospheres. Misuse of the component may
cause dangerous situations.

The component has been designed and manufBctured exclusively
for the use according to this Installation and Operating Manual.

The slew drive is used

B as a drive for generating a rotary movement as well as the
absorption of radial, axial forces and tilting moments. For
example it is used as steering gear for crane undercarriages,
manlift platforms, construction machines, mining and
tunneling.

Modification, retooling, or changing the construction or individual
parts of the equipment with the objective of changing the area of
application or usability of the component is not permitted, as this is
not considered intended use.

Claims of any type due to damage arising from improper use are
excluded.

The customer is solely liable for all damage in the case of improper
use.
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General

2 General

2.1 Explanation of symbols

Warnings

Warning symbol / signal word

or

DANGER!

or

WARNING!

or

CAUTION!

or

IMPORTANT!
Tips and recommendafa'ons

2.2 Limitation of liability

Warnings in this operating manual are indicated by a warning
symbol (A) and/or signal words. The scope of the hazard is
described by signal words.
The warnings must be strictly heeded; you must act prudently to
prevent accidents, personal injury, and material damage, as well
as life-threatening danger.

Explanation

Indicates an imminent dangerous situation that can
result in death or serious injury if it is not avoided.

Indicates a possible dangerous situation that can
result in death or serious injury if it is not avoided.

Indicates a possible dangerous situation that can
result in minor injury if it is not avoided.

Indicates a possible dangerous situation that can
result in material damage if it is not avoided.

Explanation
Indicates useful tips and recommendations as well
as information for efficient and trouble-free

operation.

All information and instructions in this operating manual have been
provided under due consideration of appiicable guidelines, the
current state of technology, as well as our many years of
experience.

The manufacturer assumes no liability for damages due to:

• Failure to follow the instructions in this manual

• Non-intended use

• Deployment of untrained personnel

• Unauthorized conversions

• Technical changes

• Use of non-approved spare parts

The actuai scope of delivery can vary from the explanations and
graphic representations provided in this manual in the case of
special versions, if supplemental order options are desired, or on
the basis of the latest technical changes.
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General

2.3 Copyright

2.4 Original IMO parts

In all other respects the agreed obligations in the delivery contract,
the general terms and conditions, as well as delivery conditions of
the manufacturer, and the statutory regulations valid at the time
the contract was concluded, apply.

We reserve the right to make changes in the interest of
enhancements and improvement of the performance
characteristics.

© Copyright 2010, IMO Antriebseinheit GmbH & Co. KG

The information contained in this operating manual and/or in all
parts, sub-sections, or sections of this manual is the intellectual
property of IMO Antriebseinheit GmbH &Co. KG, and is subject to
German and international copyright legislation and other laws that
protect intellectual property.

The information contained in this manual is provided as in aid in
operating, maintaining, and eliminating faults of the units
described here.

Duplication, reproduction, translation, microfilming, storing in
electronic or magnetic form, imitation, or forwarding of these
materials and/or the information contained without the previous
written consent of IMO Antriebseinheit GmbH &Co. KG, is strictly
prohibited.

All rights and legal remedies remain expressly reserved.

Actions to the contrary will be prosecuted.

IMO Antriebseinheit GmbH &Co. KG assumes no liability for
improper use of the information contained here by persons or legal
entities, regardless of the location.

IMO Antriebseinheit GmbH & Co. KG reserves the right at any time
and regardless of reason, to change or modify the information
contained here, as well change and modify the system itself, with
or without prior notice.

Only use original IMO parts! Use of non-authorized/ wrong,
or defective spare parts may cause damage, and failures,
or may impair the safety of the device and thus cause
severe or fatal injuries.

Purchase original IMO parts from authorized dealers or direct from
the manufacturer (>^ page 2).
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2.5 Customer Service

Our customer service is available for technical information

(•=> page 2).

Our employees are always interested in new information and
experiences associated with the application, and which could prove
valuable in improving our products.

11
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Safety

3 Safety

3.1 Safety devices

Integration in an emergency-stop
concept is required

3.2 Special dangers

Electrical current

Hydraulic system

This section provides an overview/ of all the important safety
aspects for optimal protection of personnel, as well as for safe and
trouble-free operation.

Significant hazards can occur if the handling instructions and
safety instructions in this manual are not complied with.

The component is designed for utilization within a system. It does
not have its own controller and does not have an autonomous
emergency-stop function.
Before the component is placed in service, emergency-stop devices
must be installed on the device and integrated In the safety chain
of the plant control system.

The emergency-stop devices must be connected in such a manner
that dangerous situations for persons and property are excluded in
the event of power supply interruption, or activation of the power
supply after an interruption.
The emergency-stop devices must always be freely accessible.

Residual risks are cited in the following section.

Comply with the safety instructions listed here and the
warning instructions in the other chapters of this manual
to reduce health hazards and to avoid dangerous
situations.

DANGER! Only have qualified electricians perform work on
electrical components of the system!
Improper installation of components, or improper handling of
electrical equipment may result in injuries and life-threatening
danger.
If insulation is damaged immediately switch off the power supply
and have the system repaired by a qualified electrician!
Keep moisture away from electrical components. Moisture can
cause short circuits.

DANGER! Only have trained, specialized personnel perform work
on the hydraulic equipment. De-pressurize the hydraulic system
prior to starting work on the hydraulic system. Completely de-
pressurize the pressure accumulator. Ensure that the system is de-
pressurized. Do not change pressure settings to exceed the
maximum values. Hydraulicaily powered parts may move
unexpectedly.
Hydraulic energy may cause severe or fatal injuries.

DANGER! Keep out of reach of children and dispose of properly. If
used improperly there is danger of suffocation. Avoid skin and eye
contact with VCI foil. Repeated or longer skin contact may dissolve
skin fat and cause dermatitis.
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Safety

( Moving parts WARNING! Do not reach into moving parts or handle moving
< parts during operation. Do not open covers when the device Is in

operation. Pay attention to overtravel time: Priorto opening the
cover ensure that all parts have come to a standstill. Wear tight-
fitting work clothing in the danger zone. Rotating components
and/or components with linear movements may cause serious
Injury!

Falling materials WARNING! Never enter the danger zones during operation. In
operation heavy material can fall uncontrolled or it may be
accelerated out of the device and cause severe injuries.

Fouling and loose objects CAUTION! Always keep the work area clean. Remove objects that
are not being used. Markstumbling hazards with a black/yellow
marking tape. Foulingand loose objects on the ground pose
slipping and stumbling hazards and may cause severe injuries.

3.3 Responsibility of tiie customer

Customer The customer is the person or entity that operates the component
himself for commercial or economic purposes, or who transfers the
device to a third person for use/application, and who bears the
legal responsibility for protecting the users or third parties.

The component is used in commercial applications. Consequently
the owner of the component is subject to legal industrial safety

i obligations.
In addition to the safety Instructions in this manual, generally valid
safety and accident protection guidelines, and environmental
protectionguidelines must be heeded and complied with for the
area of implementation of the component. In this regard:

B The customer must inform himself of applicable industrial safety
regulations, and in a hazard analysis identifyother hazards that
may exist at the installation site of the component due to the
special work conditions. Customer must convert this Information
relative to hazards into operating Instructions for operation of
the component.

B The customer must ensure during the entire period of
component implementation that the operating Instructions
created by the customer correspond to the current state of
legislation, and if necessary the customer must adapt these
operating instructions.

B The customer must cleariy regulate and specify responsibilities
for installation, operation, maintenance, and cleaning.

m The customer must ensure that all employees who handle the
component have read and understood this manual.
In addition, customer must train personnel and Inform
personnel of the hazards at regular Intervals.

B The customer must provide the required protective equipment
for personnel.

13
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Safety

Moreover the customer is responsible for ensuring that the
component is always In faultless technical condition; consequently
the following applies:

• The customer must ensure that the maintenance intervals

described in this operating manual are observed.

• The customer must have all safety devices inspected regularly
for function and for completeness.

The seals in the slew drive are subject to a certain amount of
wear. From time to time it is necessary to check the seals for
trouble-free seat and function. However depending on system
runtime it may also be necessary to replace the seals. Thus the
system manufacturer must ensure that sufficient space and
accessibility for inspecting and replacing the seals are available on
the total circumference of the slew drive.

3.4 Personnel requirements

Unauthorized person

Specialized personnel

Qualified electrician

WARNING! Unauthorized persons should not enter the work
area! Unauthorized persons may cause dangerous
situations.

Specialized personnel are personnel who thanks to their specialized
training, skills, and experience, as well as knowledge of the
applicable regulationsare capable of executing the tasks assigned
to them and of recognizing possible hazards on their own.

...is a person who thanks to his specialized training, skills, and
experience, as well as knowledge of the applicable regulations is
capable of executing work on electrical equipment and of
recognizing possible hazards on his own. The qualified electrician is
especially trained for the work environment in which he is active
and knows all relevant standards and regulations.
In Germany the qualified electrician must meet the requirements
set forth in the accident prevention guideline BGV A3 (e.g. master
electrical contractor). Similar regulations apply in other countries.

3.5 Personal protective equipment

Always wear

o

Wearing personal protective equipment is required to minimize the
health hazards when working with the device.

• Always wear the protective equipment necessary for the
respective task when working with the device.

• Follow the instructions that have been posted in the work area.

For all tasks always wear:

Protective work clothing
is tight-fitting workclothing with low resistance to tearing, with
tight sleeves, and without projecting parts. It is primarily used as a
protection against entanglement by moving machine parts.
Do not wear rings, chains, or other jewelry.
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Safety

o
For special tasks wear

IMO

Safety footwear
for protection against heavy falling parts and slipping on slippery
substrates.

Protective gloves

to protect hands from friction, abrasion, puncture wounds, or
deeper injuries, as well as from contact with hot surfaces.

Special protective equipment is required when executing special
tasks. Separate reference is made to this equipment in the specific
sections. This special protective equipment is explained below:

Face protection
to protect the eyes and face from solvents.

Chemical-resistant protective gloves
to protect hands from aggressive substances.
Check protective gloves for leaks prior to use. Clean the gloves
before pulling them off, store them in a well-ventilated location.
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4 Transport, packaging, and storage

4.1 Safety instructions for transport

^WARNING

^WARNING

IMPORTANT

IMPORTANT

4.2 Transport

Transporting packages

16

Never position yourself under a suspended load! Swinging
or falling parts may cause injury or life-threatening
danger.

Carefully supervise the lifting processes and transport.
Only use the transport methods described here. A life-
threatening crushing hazard exists if the slew drive fells.

Proceed with caution when transporting objects! Comply
with instruction symbols on the packages and only use the
prescribed attachment points. Improper transport may
cause significant damage.

Avoid impact when transporting! Improper transport may
cause significant damage to the component.

Transport by spedalized personnel only!

Packages that are not attached to pallets can be transported with
a forkllft or forklift truck under the following conditions:
B The forkllft or forklift truck must be configured appropriately for

the weight of the transport units.
B The operator must be authorized to operate the forklift.

Attachment:

1. Place sufficiently long and wide extensions (e.g. of wood or
metal) between the forks and the package so that the weight
is distributed on the support surface.

2. Drive in the forks, with extensions Ifneeded, far enough that
they protrude on the opposite side.

3. If there is an eccentric center of gravity, ensure that the
package cannot tip.

4. Liftthe package and start the transport.



Slew Drives

Transport, packaging, and storage

Transporting pallets with the

Fig. 5 Transporting with ttie crane

Transporting pallets with the
forklift

Fig. 6 Transporting with the forklift

Transporting unpacked slew drives

Packages that are attached to pallets can be transported with a
crane under the following conditions:
• Crane and hoist must be designed for the weight of the

packages.
• The operator must be authorized to operate the crane.
Attachment:

1. Attach ropes, straps, or multi-point suspensions to the pallet as
shown in Fig. 5 and ensure that they cannot slip.

2. Ensure that the packages cannot be damaged by the lifting
tackle. Use other lifting tackle if necessary.

3. Start the transport.

Packages that are attached to pallets can be transported with a
forklift under the following conditions:
• The forklift must be configured appropriately for the weight of

the transport units.
• The operator must be authorized to operate the forklift.
Attachment:

1. Drive the forklift with the forks between or under the spars of
the pallet.

2. Drive in the forks until they protrude on the opposite side.
3. If there is an eccentric center of gravity, ensure that the paflet

cannot tip.

4. Lift the package and start the transport.

Fig. 7: Use suitable liftinggear/never transportproduct vertically
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Fig. 8: Always use the full length of
thread

Unpacked slew drives can be transported with lifting gear when
using eye bolts under the following conditions
• The lifting gear must be configured appropriately for the

weight of the transport units.
• The ring bolts must be configured appropriately for the weight

of the transport unit.
• The slew drive shall only be transported by itself, without

attached parts.

• Maintain the insertion depth prescribed by the manufacturer.
If insertion depth is not prescribed, then a minimum insertion
depth of 1.5 Xthe bolt diameter must be selected.

• Transport within the company shall only be executed
horizontally.

Attachment:

1. Screw the 3 eye bolts into the 3 threads that are distributed
uniformly on the circumference of the slew drive.

WARNING! Screw in the eye bolts to the full thread length!
Improperly attached, unsuitable, or damaged eye bolts
may cause the slew drive to fall and cause life-threatening
injuries.

2. Attach lifting gear to the eye bolts.
3. Start the transport.

4.3 Transport inspection/incoming goods inspection

Check delivery immediately upon receipt to ensure that delivery is
complete, and to identify any transport damage.

Proceed as follows if there is apparent external damage:

• Do not accept the delivery, or only accept it with reservation.

• Note the extent of transport damage on the transport
documents or on the transport company's delivery ticket.

• Submit a complaint.

n Report anydefect within 2 days of delivery of goods. Claims for
damage compensation can only be enforced during this period
of notification.



Slew Drives

Transport, packaging, and storage

4.4 Packaging

Packaging

Handling pacicaging materials

The Individual boxes are packaged according to the expected
transport conditions. Only environmentally-friendly materials have
been used for the packaging.
The packaging is designed to protect the individualcomponents
against transport damage, corrosion, and other damage until
installation. Therefore do not damage the packaging; remove it
just before installation.

B If parts are not installed within the agreed storage period, then

the customer must ensure that an appropriate preservation
agent is applied to these pahs.

B Unless otherwise agreed, it is assumed that the parts will be
used within 8 weeks.

If a separate agreement regarding handling of the packaging has
not been concluded, then separate the materials according to type
and size, and keep them on hand for subsequent use, or recycle.

IMPORTANT! Dispose of packaging materials in an
environmentally responsible manner. Environmental
damage may be caused by improper disposal.

4.5 Symbols on the packaging

No user serviceable parts inside!
Unauthorized opening of the slew
drive voids the manufacturer's

warranty.

If packed in foil:
Danger!
Choking and asphyxiation hazard!
This bag is not a toy!
Keep away from children!

A
NO USER SERVICABLE PARTS IN.SIDE! UNAUTHORIZED

OPENING OF THIS DEVICE VOIDS THE MANUFACTURER'S

WARRANTY.

CHOKING AND ASPHYXIATION HAZARD!

This Bag Is not a Toy!
Keep away from children!
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storage of packages

Fig. 9: Ensure protective storage

Fig. 10: Do not store vertically

Only store packages under the following conditions:
• Do not store outdoors.

• Store in a dry and-dust-free location.
• Do not expose to aggressive media.
• If stacking, use stable intermediate layers.
• Protect from direct sunlight.
• Avoid mechanical vibration.

• Storage temperature: >5° C (>41° F) to 40° C (104° F).

• Relative humidity: < 65 %.

• Do not store vertically.

• For longer periods of storage (> 2 months) regularly check the
general status of the packages. Touch up or re-apply anti-
corrosion agents as needed.

The anti-corrosion protection period is 12 months, if the
aforementioned storage requirements are observed. We recommend
to re-apply the preservation after 12 months.

Please refer to tab. 1 below for anti-corrosion agents.

Recommended anti-corrosion agents
!Manufacturer [Product name

VpCf" -329

Anticorit OHK-F

IPeriod of

jantl-
'corrosion
protection

> 12 months

> 12 months

Cortec

Fuchs Europe
Schmierstoffe GmbH

Schramm

Tab. 1

Molecular Nato-Fluid-C634 > 12 months

Long-term preservation is possible for storages which are planned for
several years and can already be discussed during the technical
consultation. Re-application of anti-corrosion agents as well as initial
greasing can be performed by our customer service {<=> page 2) prior
to operation.

p

LI Greased slew drives shall not be stored for a longer period than 3
years. Greases can change their chemical-physical behaviour
during storage. Grease provisions can be diminished by a storage
period of more than 3 years. The storage of slew drives shall not
exceed 1 year if food lubricants are used.

n Under certain circumstances storage instructions are affixed to the
packages that go beyond the requirements cited here. Comply
with these instructions accordingly.
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5 Installation and commissioning

5.1 Safety

ADANGER

Awarning

Awarning

Awarning

IMPORTANT

IMPORTANT

IMPORTANT

IMPORTANT

Personnel

Prior to starting work switch off all energy supplies and
safeguard them from being switched on again. If the
power supply is switched on by unauthorized personnel, a
life-threatening danger exists for persons in the danger
zone.

Prior to starting work ensure that there is adequate free
space for installation. Handle open, sharp-edged
components carefully. Ensure order and cleanliness at the
installation location! Parts and tools that are lying loose or
on top of each other are accident hazards! Mount
components properly. Maintain the prescribed bolt torque
and fastening torque. Secure the components so that they
do not fall down or fall over. Improper installation and
commissioning may cause serious personal injury and/or
property damage.

Never position yourself under a suspended load! Swinging
or falling parts may cause injury or life-threatening
danger.

Carefully supervise the lifting processes and transport.
Only use the transport methods described here. A life-
threatening crushing hazard exists if the components fall.

Proceed with caution when transporting objects! Comply
with instruction symbols on the packages and only use the
prescribed attachment points. Improper transport may
cause significant damage.

Avoid impact when transporting! Improper transport may
cause significant damage.

Seals shall not be overpainted! Overpalnting may cause
significant damage.

Prevent damage to coating and painting of slew drives.
Please refer to our customer service (<^ page 2), if the
coating is damaged.

.0. Follow the instructions provided in the operating manualsfor
the drive motors (hydraulic or electric), as well as the
instructions provided with the optional potentiometer or
permanent brake.

ei Only trained, skilled personnel should perform installation and
commissioning work.
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Personal protective equipment

5.2 Preparation

Wear the following protective equipment for all installation and
commissioning work:
• Protective work clothing
• Safety footwear
• Protective gloves

II The warnings in this chapter make special reference to
additional protective equipment that is required for certain
tasks.

5.2.1 Lubricating prior to commissioning

Slew drives have been lubricated in the factory prior to delivery.
Nevertheless, prior to commissioning the slew drive must be
lubricated section 6.4.4 "Lubricating the slew drive").

5.2.2 Cleaning the slew drive and mounting structure

o

F/g. 11: Do not let cleaning agents get
into the slew drive

Wear the following additional protective equipment for cleaning
work:

Face protection
to protect the eyes and fece from solvents.

Chemical-resistant protective gloves
to protect hands from aggressive substances.
Check protective gloves for leaks prior to use. Clean the gloves
before pulling them off, store them in a well-ventilated location.

Cleaning:
IMPORTANT! Only use cold solvents (e.g. white spirit,
diesel oil, Kaltryl KEV) that do not corrode the sealing
material. Ensure that the cleaning agent does not get Into
the slew drive. Do not use a high-pressure cleaner to clean
the slew drive. Unsuitable trichloroethyiene-based or
perchloroethylene-based cleaning agents, or other
aggressive cleaners damage the seal and may cause
bearing damage.
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Fig. 12: Cleaning

• When using cleaning agents, ensure adequate ventilation.
• Maintain a strict ban on smoking.
• Remove old grease, dust, and fouling with lint-free cloths.
• Remove foreign material from the support surface of the

mounting structure (including paint residue, welding beads,
burrs).

• If necessary clean the support surface of the slew drive.
• Strictly comply with Industrial safety regulations.

5.2.3 Determination of flatness deviation, and perpendicularity deviation and
deformation of the mounting structure

If there are impermissibiy high deviations in flatness and
perpendicularity in the mounting structure, then rotational
resistance of the slew drive may significantly increase and
damage the entire slew drive. In the worst case the slew
drive may block.
If the permissible values for flatness or perpendicularity
deviation are exceeded, the mounting structure of the

slew drive shall be replaced or reworked.

Determination of flatness deviation, and perpendicularity deviation of the mounting structure

The mounting structure can be measured using a measuring plate
and dial gauges.
Laser processes and measuring with 3D systems have also proven
to be effective. These systems can be used without additional
auxiliary material, and they can document the actual gradient of

the mounting structure and process it accordingly.

Flatness deviation

Fig. 13: Flatness deviation
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Abb. 14: Permissible flatness deviation of

the mounting structure

Perpendicularity deviation

Fig. 15: Perpendicularity deviation

XX-X(X) xxxx/x-xxxxx

T
f^g. 16: Drawing numtjer

5p = flatness deviation
max. 6p = maximum flatness deviation

U = circumference

• The maximum residual value for flatness deviation 6p in
the circumferential direction should only be reached once
on half of the circumference. The gradient must look like a
sinus curve that slowly rises or falls.

6w = perpendicularity deviation
B = flange width

• The permissible perpendicular deviation 5w (tilting) is based on
the actual flange width and should only be half of the values
from the tables below.

The size of the slew drive (WD-H) or of the running circlediameter
Dl (WD-tySP) is indicated in the drawing number at position (1)
and is shown in all documents and the type piate.

2. For slew drives that are between the specified sizes, always
assume the smaller value. For slew drives that are larger than
the largest diameter, use the largest specified value.

The slew drive must be supported by the mounting structure up
to the diameter specified in the slew drive drawing.
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, Permissible flatness and perpendicularity deviation for series WD-Land SP slew drives

Permissible flatness deviation [mm] 0.04 0.06 0.08 0.09 0.10 0.11

S£SS??"2L. »"i »»« «•"»
Tab. 2

Permissible flatness and perpendiculari^ deviation for series WD-H slew drives
- -2490 : 2625

Permissible flatness deviation [mm] 0.06 0.06 0.07 0.07 0.08 0.09

[In] "•'"'24 0.0028 0.0028 0.0032 0.0036
Tab. 3

Determining the deformation of the mounting structure

Under maximum operating load an appropriate deformation of the
mounting structure occurs. The dimensions can be detected via
dial gauges, laser measurement processes, or 3D measuring
systems.

Because in some cases measurement in operation is difficult,
determination of deformation can also be executed

mathematically, e.g. with the finite element method.
Alternatively you can also reference comparable measurements on
test rigs.

I o
V E For slew drives that are between the specified sizes, always
^. assume the smaller value. For slew drives thatarelarger than

the largest diameter, use the largest specified value.

o

B. The slew drive must be supported by the mounting structure up
to the diameter specified in the slew drive drawing. All the
installed dimensions as specified In the drawing must be
complied with.

Permissible deformation of the mounting structure, under maximum load for series WD-Land
SP slew drives

Permissible deformation of the [mm] 0.13 0.16 0.21 0.24 0.27 0.29
mounting structure per support 0.0063 0.0083 0.0095 0.0106 0.0114

Tab. 4

Permissible deformation of the mounting structure, under maximum load for series WD-H slew
drives

j i I ^373 ^0 ^625
Permissible deformation of the [mm] 0.10 0.11 0.12 0.13 0.15 0.16
mj^nting structure per support ^ 0.0059 0.0063

Tab. 5
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Axial deflection, tilting, radial extension (or radial
contraction) of the mounting structure under max. load
causes deformation of the mounting structure.

5.2.4 Selecting the mounting elements

Fig. 17: Do not use continuous thread

Fig. 18: Mounting eiement

Only use mounting elements of the correct size, number
and quality. Do not reuse bolts, nuts, and washers. Using
unsuitable mounting elements may cause the bolted union
to fail and thus the entire construction to fall.

The function and service life, as well as the durability of the bolted
union are highly dependent on grip ratio, the type of bolt, and the
dimensions of the bolts. Consequently select the mounting
elements on the basis of the following:
• Do not use any bolts with a fully threaded shaft.
• Only use new, quality class 10.9 (metric) bolts or SAE Grade 8.
• Maintain the grip ratio (grip length to the diameter of the bolt)

of at least > 5 to maximum < 10.

• Select bolt length to ensure that the minimum insertion depth is
reached (•=> Tab. 6).

• If the permissible interfacial pressure is exceeded use
appropriate washers (=> Tab. 7).

•U If the specifications cannot be satisfied, please contact our
customer service (•=> page 2).

Minimum bolt insertion depth depending on fracture
strength of the mounting structure

; Fracture strength Rm of the Minimum insertion depth
mounting structure (le)

Strength class
10.9/Grade 8

le = l.4*ds

le - l.l*ds

le = 0.9*ds

in N/mm^ In Ibf/in-

500 to 700 72520 to 101525

700 to 900 101525 to 130535

over 900 over 130535

Tab. 6

n Mounting structures with fracture strength under 500 N/mm^ or
72520 Ibs/in2 are prohibited.

ds = bolt diameter

Ik = grip length

le = insertion depth

Permissible interfacial pressure for various materials

Material Max. surface pressure

in N/mm^ : in lbs/in^

St52/C45N/46Cr2N 600 87023

46Cr4V/42CrMo4V 800 116030

Tab. 7
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5.2.5 Tightening bolts with a torque wrench

Awarning

IMPORTANT

Normallythe mounting bolts are adequately secured through
correct pretension.

Do not use Impact screwdrivers. Using an impact
screwdriver may cause impermissible deviations between
the bolt tightening forces. Failure of the bolted union with
the mounting structure may cause severe personal injury
or material damage.

If there are shock loads or vibration additional screw-

locking devices may be necessary. In this case use Loctite
or Nord-Lock® bolt lock washers.

B Do not use split rings, spring washers, etc.

E Do not reuse bolts, nuts, and washers, etc.

B Only use hardened and tempered washers.

B Adjust the limit torque in accordance with bolt size and quality.

D Use a precisely indicating torque wrench.

Tightening torques and bolt tightening forces for metric
coarse-pitched thread in accordance with DIN 13 when
using a torque wrench:

Midu^iig ; tightening torque

dimei^ons [sxren^.dass10.9

jMounting pr^nsion

• NJn ftrlbS kN : ibs
M4 3.31 2.44 5.95 1338

M5 6.77 4.99 9.74 2190

M6 11.5 8.5 13.7 3080

M8 28.0 20.6 25.2 5665

MIO 55.8 41.2 40.2 9037

M12 97.7 72.1 58.5 13151

M16 246 181 111 24954

M18 336 248 134 30124

M20 481 355 173 38892

M22 661 487 216 48559

M24 830 612 249 55977

M27 1230 907 328 73737

M30 1661 1225 398 89474

Tab. 8

Ma in accordance with VDI guideline 2230 (February 2003) for
|jK=0.08 and mG=0.12

Fm in accordance with VDI guideline 2230 (February 2003) for
|jG=0.12
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Tighteningtorquesandbolttighteningforcesforinch
threadinaccordancewithANSIBl.lwhenusingatorque
wrench:

0.1900-24UNC4.803.54

0.2160-24UNC7.695.67

1/4-20UNC11.78.6

5/16-18UNC24.418.0

3/8-16UNC43.732.2

7/16-14UNC70.151.7

1/2-13UNC10880

9/16-12UNC156115

5/8-11UNC216159

3/4-10UNC386285

7/8-9UNC625461

1-8UNC938692

11/8-7UNC1328979

11/4-7UNC18891393
Tab.9

MainaccordancewitliVDIguideline2230(February2003)for
MK=0.08andmG=0.12

FminaccordancewithVDIguideline2230(February2003)for
MG=0.12

mmm

m
7.15

10.1

13.2

22.1

33.0

45.4

61.0

78.6

97.8

146

202

266

334

428

1607

2271

2967

4968

7419

10206

13713

17670

21986

32822

45411

59799

75086

96218

nFormountingboltsfromM30or11/8-7UNCuseahydraulic
bolt-tensioningcylinder(•=>chapter5.2.6"Tighteningboltswith
ahydraulicbolt-tensioningcylinder").

nWhenusingboltswithfine-pitchedthreadorotherboltsizesor
qualities,pleasecontactourcustomerservice(•=>page2).

o

HForfurtherinformationaboutbolts,pleaserefertotheIMO
maincatalogues.

5.2.6Tighteningboltswithahydraulicbolt-tensioningcylinder
o

IIComplywiththeinstructionsprovidedintheoperatingmanual
forthehydraulicfixture!Theoperatingmanualforthehydraulic
bolt-tensioningcylinderspecifieshowthehydraulicpressureIs
convertedtothepretensionforce.
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Awarning

IMPORTANT

The prescribed hydraulic pressure should not be exceeded
when pretensioning the bolts. Excess hydraulic pressure
may cause failure of the bolted union with the mounting
structure and may cause severe personal injury or material
damage.

When using other threaded bolts or other strength classes
you have to contact our customer service (c> page 2).

Bolt tension forces when using a hydraulic bolt-tensioning
cylinder for metric coarse-pitched thread in accordance
with DIN 13:

i ..y-™

M24

M27

M30

M33

M36

M42

M45

M48

M52

M56

M60

M64

M68

i#;

282

367

448

554

653

896

1043

1177

1405

1622

1887

2138

2441

hsionfoite

63396

82505

100714

124544

146800

201429

234476

264600

315857

364640

424215

480642

548759

Tab. 10

Fm for hydraulic bolt-tensioning cylinder pretensioned to 85% of
yield strength

Bolt tension forces when using a hydraulic bolt-tensioning
cylinder for inch thread in accordance with ANSI Bl.l:

Mounting bolt
diitieiisiQns

Mounting prj^nsion force
.Slijehgttijcl

kH lbs

1 - 8 UNC 301 67668

1 1/8-7 UNC 379 85203

11/4-7 UNC 481 108133

13/8-6 UNC 573 128816

1 1/2-6 UNC 697 156692

15/8-6 UNC 832 187041

13/4-5 UNC 942 211770
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2 - 4.5 UNC

2 1/4 - 4.5 UNC

2 1/2-4 UNC

2 3/4-4 UNC

278538

361493

445347

548984

Tab. 11

Fm for hydraulic bolt-tensioning cylinder pretensioned to 85% of
yield strength

5.3 Installing the slew drive

5.3.1 Hardness gap

1, /Q

Fig. 19: Hardness gap marking

The hardness gap occurs wfith the racev/ay hardening and is
located betw^een the end and the beginning of the hardening.
For the WD-L series the hardness gap must be arranged with an
offset by 90° relative to the main load-carrying zone. The hardness
gap is marked by a filling plug or a stamped "S".
1 Main load-carrying zone
2 Filling plug or S-mark

5.3.2 Positioning the slew drive

Fig. 20: t^ain bad-carrying zone

1 Hardness gap
2 Mainslewing range
3 Main load-carrying zone

1. Determine the main load-carrying zone.
The main load-carrying zone is that area of the slewing ring
that is subject to the highest load, taking all aggressive forces
and torques, and all occurring load cases into account.
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Fig. 21: Check the support surface

5.3.3 Bolting the slew drive

Fig. 22: Tighten crosswise

2. Arrange the hardness gap (•=> section 5.3.1 "Hardness gap") of
the bearing ring charged with point load so that it is offeet by
90° relative to the main load-carrying zone. The main load-
carrying zone is in the main slewing range.

CAUTIONlThe hardness gap or the filling plug in a slewing
ring constitute a zone of decreased load-carrying capacity.
The service-life of the slew drive will be reduced

significantly, if the hardness gap is in the main slewing
range. Fracture of bearing ring for example may cause
slew drive failure. Consequently place this marked point in
a reduced load zone If possible.

3. Use a feeler gauge to check whether the support surface of the
slew drive is completely supported by the mounting structure. If
this is not the case, the support surface of the mounting
structure must be reworked section 5.2.3 "Determining
flatness deviation, and perpendicularity deviation and
deformation").

Do not use impact screwdrivers. Using an impact
screwdriver may cause impermissible deviations between

the bolt tightening forces. Failure of the bolted union with
the mounting structure may cause severe personal injury
or material damage.

JI Mount the slew drive in unstressed state.

Strictly comply with the procedure specified below to avoid
impermissible deviations between the bolt tightening forces:

First fasten the housing, then fasten the toothed bearing ring!

1. Lightly oil the bolt thread (not when using bolt locking devices
with adhesive).

2. Pretension the bolts, with washers if required, crosswise in 3
steps, 30%, 80%, and 100% of the tightening torque, or the
hydraulically applied pretension force.

3. In this process turn the unscrewed ring several times. Repeat
the procedure for the bearing ring that has not yet been bolted.

If using a hydraulic bolt-tensioning cylinder the tensioning forces
for the bolt pretension should not exceed 90% of yield strength
(=:> Tab. 10 and 11).
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fl. Tlie end customer orthe operating company must be instructed
which tightening process was used. The process must also be
used when servicing the unit to check the bolted union.

Tightening torque Ma in Nm with incremental tightening

i;

M6

M8

MIO

M12

M16

M20

M24

M30

Tab. 12

m s; f i

Itghtehin^ torque |Ma in

3.50 9.20 11.5

8.40 22.4 28.0

16.7 44.6 55.8

29.3 78.2 97.7

73.8 197 246

144 385 481

249 664 830

498 1329 1661

Tightening torque Ma in Nm with incremental tightenii
1 ~ r

Krffi

^SS^hdth aii$^E Gracfg B
1/4 - 20 UNC 3.50 9.30 11.6

5/16 -18 UNC 7.30 19.4 24.3

3/8 - 16 UNC 13.1 34.9 43.6

7/16 -14 UNC 21.1 56.2 70.2

5/8 - 11 UNC 64.4 172 215

3/4 - 10 UNC 115 308 385

7/8 - 9 UNC 187 498 622

11/8-7 UNC 397 1060 1324

Tab. 13
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Tightening torque Ma in ft-lbs with incremental tightening
. Step 1 i Step 2 ; Step 3

Mounting bolt 30% 80% 100%
dimensions Tightening torque Ma in ft-lbs

Strength class 10.9

M6 2.50 6.80 8.50

M8 6.20 16.5 20.7

MIO 12.3 33.0 41.2

M12 21.6 57.6 72.0

M16 54.3 145 181

M20 107 284 355

M24 184 490 612

M30 368 980 1225

Tab. 14

Tightening torque Ma In ft-lbs with incremental tightening

: step 1 Step 2 Step 3
Mountina bolt 30% 80% 100%Mounting bolt

dimensions

1/4 - 20 UNC

5/16 - 18 UNC

3/8 - 16 UNC

7/16 -14 UNC

5/8-11 UNC

3/4 -10 UNC

7/8 - 9 UNC

11/8-7 UNC

Tab. 15

Tightening torque Ma in ft-lbs
Strength class SAE Grade 8

5.3.4 Determining the tilting clearance

Fig. 23: Determine tilting ciearance

Tilting clearance increases as raceway system wear increases. To

determine the Increase in tilting clearance a basic measurement
must be executed in installed status and prior to first-time
operation. This is the only way to determine changes.

1 Upper mounting structure

2 Tilting direction
3 Main load-carrying zone
4 Lower mounting structure
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Fig. 24: Measurement setup

1 Dial gauge
2 Upper mounting structure

3 Slew Drive

4 Lower mounting structure

Tilting clearance measurement

1. Switciioff the system and safeguard it from being turned on
again.

2. Permanently mark the measuring point in the main load
direction on the housing and on the bearing ring.

3. Attach the dial gauge as shown in Fig. 24.

4. Apply defined tilt torque, at least 50% of max. operating load,
in direction "A".

5. Set dial gauge to zero.

6. Apply defined tilt torque, at least 50% of max. operating load,
in direction "B".

The displayed measured value ml corresponds to the existing
tilting clearance and serves as the base value that will be used
for comparison in later inspections.

7. Log and document all measured values.

• All inspections at a later point in time must be executed on the

same measuring point, with the same loads, at the same

relative position of the bearing rings, and in the same
sequence.

• At pure axial or radial load check the tilting clearance by
applying an additional tilting load.

53.5 Determining the circumferential backlash

Toothing wear causes increased circumferential backlash.
Consequently it is necessary to check circumferential backlash in

accordance with the maintenance intervals (•=> section 6.3
"Maintenance schedule").

Do not exceed the specified values for the circumferential
backlash angle of the worm shaft Tab. 18). Exceeding
the specified values may result in failure of the slew drive
and damage to the connecting components.

1. Switch off the system and safeguard it from being restarted.

2. Determine the measuring point in the main load-carrying zone,
both on the housing as well as on the worm gear or on the
toothed ring and permanently mark these points.
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j 3. Remove the drive with thegoal ofensuring that the worm shaft
can be freely and easily moved by hand.

• If using a front-end brake (flanged-mounted between
motor and slew drive):
• Remove front-end brake and motor (<^ Operating

manual for the front-end brake and motor).
B If using a brake that is bolted to the slew drive opposite

side of the motor:

• Vent brake (o Operating manual for the brake).
B If using a permanent brake (series WD-L):

© Remove brake («=> Operating manual for the permanent
brake)

4. Determine the circumferential backlash angle of the worm shaft
in the area In which the worm gear is meshed the majority of
the time.

The determined measured value serves as the comparison
value for subsequent checks.

B Limitvalues, see section 6.4.3 "Checking the circumferential
backlash".

B Log and document the measured values.

n All measurements at a later point in time must be performed on
the same measuring point.

5.4 Function test

The slew drive must rotate uniformly. Deviations In the mounting
sb-ucture as well as the influence of exterior loads can significantiy
affect the friction torque.

1. Turn the mounted slew drive several complete revolutions.

2. Check whether the slew drive turns uniformly and without
jerking.

3. Perform additional test runs under full load.

4. After the function test, check the tightening torque of the
mounting bolts.

35
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6 Maintenance

6.1 Safety

Personnel

Personal protective equipment

Environmental protection

u

n Follow the instructions provided in the operating manuals for
the drive motors (hydraulic or electric), as vi/ell as the
instructions provided for the optional potentiometer or
permanent brake.

Prior to starting work switch off ail energy supplies and
safeguard them from being switched on again. When
performing maintenance tasks there is danger of the
energy supply being switched on without authorization.
This poses a life-threatening hazard for persons in the
danger zone.

Prior to starting work ensure that there is adequate free
space for installation. Ensure order and cleanliness at the
installation location! Parts and tools that are lying loose or
on top of each other are accident hazards! If components
have been removed, ensure that they are properly re
installed, that all fastening elements are re-installed, and
that all threaded connections are tightened with the
specified torque. Improper maintenance may cause
serious injury or property damage.

Onlyqualified, specialized personnel shall perform maintenance
and inspection vi/ork.
Only qualified electricians should perform work on the electrical
equipment.

Wear the following personal protective equipment for all
maintenance work;

• Protective work clothing
• Protective gloves
• Safety footwear

Comply with the following instructions for environmental protection
when performing maintenance work:

• At all lubricating points where lubricant is applied by hand,
remove escaping, used, or excess grease, and dispose of it in
accordance with applicable local regulations.

• Collect hydraulic fluids and oils in suitable containers and
dispose of these substances in accordance with applicable local
regulations.
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6.2 Cleaning

o
6.3 Maintenance schedule

Use cold solvent (e.g. white spirit, diesel oil, Kaltryl KEV)

that does not corrode the sealing material. Ensure that the
cleaning agent does not get into the slew drive. Do not use

a high-pressure cleaner to clean the slew drive. Unsuitable
trichloroethylene-based or perchloroethylene-based
cleaning agents, or other extremely aggressive cleaners
damage the seal and may cause bearing damage.

Wear the following additional protective equipment for cleaning
work:

Face protection
to protect the eyes and face from solvents.

Chemical-resistant protective gloves
to protect hands from aggressive substances.
Check protective gloves for leaks prior to use. Clean the gloves
before pulling them off, store them in a well-ventilated location.

• When using cleaning agents, ensure adequate ventilation.

• Remove old grease, dust, and fouling with lint-free cloths.

Maintenance tasks are described in the sections below that are

required for optimal and trouble-free operation.

If increased wear Is detected during regular inspections, then
reduce the required maintenance intervals according to the actual
indications of wear.

If you have questions concerning maintenance tasks and intervals,
please contact our customer service (•=> page 2).
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weekly

after 100 operating
hours

after every additional
700 operating hours
or at least every 6
nfionths

Tab. 16

Lubrication

Check seal

Tighten bolts

Check tilting clearance

Tighten bolts
• Reduce the inspection interval if there is heavy wear

or continuous operation.

Check tilting clearance
B Reduce the inspection interval to 200 operating

hours if the detected increase in tilting clearance is
approximately 75% of the permissible tilting
clearance increase.

• After further increase reduce the interval between

inspections to 50 - 100 hours.

Check circumferential backlash

B Reduce the inspection interval to 200 operating
hours if the detected increase in circumferential

backlash Is approximately 75% of the permissible
circumferential backlash increase.

B After further increase reduce the interval between
inspections to 50 - 100 hours.

Specialist

Specialist

Specialist

Specialist

Specialist

Specialist

General re-lubrication of slew drives:

B After each cleaning
B Beforeand after longer periods of standstill, e.g. for cranes and

construction machines during the winter months.

IMPORTANT Tlie main cause for slewing ring failure is inadequate
lubrication. The lubrication intervals essentially depend on
existing working and environmental conditions, as well as
the version of the slew drive. Precise lubrication intervals

can only be determined by tests under normal operating
conditions.

If comparable results are not available, the following table can be
used as a guide value:

{Work^ndifiions
Dry and clean workshop hall (rotary
tables, robots, etc.)

Severe conditions on open terrain
(cranes, excavators, etc.)

Aggressive climatic conditions, (ocean,
desert, arctic climate, extremely
polluted environment, >70 operating
hours per week

Extreme conditions (tunnel boring
machines, steel works, wind turbines)
Tab. 17

38

Approx. every 300 operating hours, at Specialist
least every 6 months

Approx. every 100 to 200 operating Specialist
hours, at least every 4 months

Every 50 operating hours, at least every Specialist
2 months

Continuous lubrication (through central Specialist
lubrication or grease cups)
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The specified values are valid for the following conditions:

• Operating temperature on the slew drive < 70® C (158° F).

• Circumferential speed < 0.5 m/s (1.64 ft/sec) for SP slew

drives.

• Output speed < 5 rpm for WD slew drives.

• Low to moderate load.

LI Comply with the instructions in the operating manual provided
by the manufacturer, for lubrication of optional intermediate
gear units, brakes, and motors.

If necessary re-lubricate permanent brakes. For this only use
the special grease SHELL RETINAX HDX2.

6.4 Maintenance tasl<s

6.4.1 Inspecting the mounting bolts

Fig. 25: Inspecting the mounting bolts

To compensate for settling, the bolts must be retightened
with the prescribed tightening torque. Retightening must
be executed without exerting additional external stress on
the bolted union.

1 Detached bolt

Execution only by a specialist.

• Special tools required:
• Torque wrench
• Hydraulic clamping fixture

• Replace loose and detached bolts or nuts and washers with
new bolts, nuts and washers.

• Use the same bolt size and bolt quality.

fl. Ifa hydraulic clamping fixture was used to tighten the bolts,
then a hydraulic clamping fixture must also be used to check
the bolt pretension. Always use the same tightening procedure
as specified for installation of the slew drive when checking the
bolted union.

6.4.2 Cliecking the tilting clearance

Wear in the raceway system results in an increase in tilting
clearance. Consequently it is necessary to check the tilting
clearance in accordance with the maintenance intervals (•=> section
6.3 "Maintenance schedule").

CAUTION! If the maximum permissible tilting clearance
increase is reached, then the system must be brought to a
standstill and the slew drive must be replaced

immediately, as safe operation can no longer be ensured.
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Checking the tilting clearance increase dkdirectly on the
slew drive

The measured value ml determined at installation serves as the

base value (o section 5.3.4 "Determination of tilting clearance").

B Determine the value mx as described in the section 5.3.4

"Determining the tilting clearance".
B Subtract the base value ml from the value mx determined in

the inspection measurement:

dk = mx - ml < dkperm

dkpenr) = 0.45 mm
dkperm = 0.0177 in

Checking the tilting clearance increase dk but not directly
on the slew drive

Proportionally convert the tilting clearance increase each time a
measurement is taken (after the installation measurement) and
compare with dkperm.

6.4.3 Checking the circumferential liacldash

Acaution

40

Toothing wear causes Increased circumferential backlash.
When the maximum permissible circumferential backlash
is reached, then the system must be brought to a standstill
and the slew drive must be replaced immediately, as safe
operation can no longer be ensured.

1. Determine the circumferential backlash in accordance with

5.3.5 "Determining the circumferential backlash".

2. Compare the determined value with the permissible values of
the table.

B See the type plate for the module specification.
B For a module that is between the specified values, use the

value for the smaller module.

Circumferential backlash angle limit values

Minute#lM^te\6f

4/2
convolution

4,5

5/2
convolution

Tab. 18

16°

31®

30°

15°

6/2
convolution

7/2
convolution

8

8/2
convolution

28°

14°

27°

13.5°
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6.4.4 Lubricating the stew drive

Fig. 26: Lubricating tiie slew drive

1 Fresh lubricant

2 Lubricating nipple, bearing ring
3 Lubricating ring housing

Regularly lubricate the slew drives to prolong their service
life and ensure safe operation.

Always use the lubricants specified in the order drawing. If
using other lubricants pay attention to the relative
mixability of the substances. The standard lubricants used

are "r.tecc Norplex LKP2" from Rhenus, or the grease
"Optimol Longtime PDO" from Castrol. If in doubt, or If
there is no specification on the drawing, consult with our
customer service (<=^ page 2). Using the wrong lubricant
may cause damage to the slew drives and reduce the
service life. In this case, any warranty shall be excluded.

Comply with the instructions provided by the lubricant
manufacturer!

If possible use a central lubrication system to lubricate the
raceway system. In this regard ensure that the hoses are filled
with grease at commissioning and that the storage tanks are
regufarty topped up with grease.

o

H Anautomatic re-lubricating system significantly facilitates re-
lubrication for the raceway system and the toothing. Functional
safety as well as wear behavior are improved.

n

fl Comply with the instructions in theoperating manual provided
by the respective manufacturer for lubrication of optional
intermediate gear units, brakes, and motors.

p

11 If it is evident that moisture has penetrated into the slew drive,
or has been absorbed by the grease, you must re-lubricate
more intensively.
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6.4.5 Inspecting the seals

IMPORTANT

1. In succession, press grease into all lubricating nipples while
simultaneously turning the slew drive all the way through, until
a continuous collar of grease forms under at least one seal.

2. Ensure that old lubricant can escape without obstruction.

Damaged seals must be replaced immediately. If there is
corrosion damage or functional impairment as a
consequence of damaged seals not being replaced at the
proper time, any warranty shall be excluded. Penetrating
moisture may quickly cause corrosion in the bearing ring
and impairs safe operation. Note that the factory-installed
seal only offers protection against dust and splashing
water.

If damage is detected on a seal, contact the customer service
organization without delay page 2).

6.5 Measures after successful maintenance

42

Execute the following steps after concluding maintenance work
and before switching the system on:

1. Check all previously loosened bolted unions for firm seat.

2. Ensure that all previously removed protective devices and
covers have been properly installed.

3. Ensure that all tools, materials, and other equipment have/has
been removed from the work area.

4. Clean the work area and removeany substances that may have
escaped, such as liquids, processing material, or similar items.

5. Ensure that all system safety devices are again functioning
properlyl
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7 Dismantling

7.1 Safety

A DANGER

Awarning

Awarning

Awarning

IMPORTANT

IMPORTANT

Personnel

At the end of the component's service life the component must be
dismantled and disposed of in an environmentally responsible
manner.

Prior to starting work switcli off all energy supplies and
safeguard them from being switched on again. When
performing maintenance tasks there is a danger of the
energy supply being switched on without authorization.
This poses a life-threatening hazard for persons in the
danger zone.

Prior to starting work ensure that there is adequate free
space. Handle open, sharp-edged components carefully.
Ensure order and cleanliness at the workstation! Parts and

tools that are lying loose or on top of each other are
accident hazards! Dismantle components properly. Pay
attention to the high dead weight of some of the
components. Use hoist equipment if necessary. Secure the
components so that they do not fall down or fall over.
There is an injury hazard if the device is not dismantled
properly. Consult with the manufacturer if there are
questions.

Never position yourself under a suspended load! Swinging
or falling parts may cause injury or life-threatening
danger.

Carefully supervise the lifting processes and transport.
Only use the transport methods described here. A life-
threatening crushing hazard exists if the components fall.

Proceed with caution when transporting objects! Comply
with instruction symbols on the packages and only use the
prescribed attachment points. Improper transport may
cause significant damage.

Avoid impact when transporting! Improper transport may
cause significant damage.

B Only trained, specialized personnel should performdismantling
work.

43
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7.2 Dismantling

7.3 Disposal

IMPORTANT

44

Prior to dismantling:

• Switch off the system and safeguard it from being turned on
again.

• Physically disconnect all energy supplies to the system,
discharge stored residual energy.

B Remove fuels and auxiliary materials, as well as residual
processing materials and dispose of these items in an
environmentally responsible manner.

Then clean subassemblies and components properly and dismantle
them, taking applicable local occupational safety and
environmental protection guidelines into consideration.

1. Unscrew the fastening elements of the toothed bearing ring.
2. Remove the mounting structure.
3. Unscrew the mounting elements of the housing.
4. Remove the slew drive.

Electrical scrap and electronic components, lubricants and
other auxiliary materials are subject to treatment as
special waste, and should only be disposed of by approved
specialist companies! Improper disposal may cause
environmental damage.

If a return or disposal agreement has not been concluded, then
recycle dismantled components:

B Scrap metals.

B Recycle plastic elements.

B Sort and dispose of the remaining components in accordance
with material condition

Local municipalauthorities or specialized disposal companies
provide informationon environmentally responsible disposal.
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8 Technical data - Type plate

IMO
DtawfciaNo.

o o
Metlfffflftw-Cedtt Mo<tu)a

www.iino.de

Fig. 27: Type plate

The type plate is on the housing and contains the following
information:

B Manufacturer

H Drawing no./type
B Identification code consisting of:

Order number, year of manufacture and consecutive number
B Module

B Web address

45
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Hydraulic filter and housing Part# HYD-110

Hydraulic filter. Part# HYO-112
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« Flow

GPM

« 25

• Flow

L/Min

t 95

c NPT Size

Male Thread

I a 2"

• NPT Size

Outlet Port

• 1-1/4"

• Element

Area

® 125 sq. In.

e A

» 9.01"

• 2.00"

« Weight

c 1.10 lbs.

Sump Strainer
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process control
sealing & shielding

PGP030/031™ Series
PGP050/051™ Series
PGP075/076™ Series
Single and Multiple Pumps and Motors
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The Parker Hannifin

Gear Pump Division
Assures:

• Consistent quality

• Technical innovation

• Premier customer service

Worldwide Sales

and Service

Parker operates sales and service
centers in major industrial areas
worldwide. Call 1-800-C-PARKER for

more information, or for a synopsis
of the Gear Pump Division, contact a
Parker representative.

The Gear Pump Division's ability to engineer
specialty products for unique applications has
kept us at the forefront of technology, and
ensured our position as the industry leader.
Our success has come from providing a
quality product with excellent sales and
service support.

We manufacture

hydraulic components
for a wide range of
industries including:

• Construction

• Refuse/dump tnjck

• Material handling

• Forestry

• Agriculture

• Industrial

m

/t\WARNING
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INJURY AND PROPERTY DAMAGE-
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having technical expertise. It isimportant lhat you analyze ail aspects of your application and review the information concerninfl the product orsystem in the current product catalog. Due
lo(he variety ofoperating conditions andapplications for these products orsystems, the user, through itsown analysis andtesting, issolely responsible for maldng the final selection of
the products and systems and assuringthat allperformance, safetyand vrerning requirements oftheapplicaUon are met.

The products described herein, including without limitation, produa features, specifications, designs, availability and pricing, aresubject tochange by Parker Hannifin Corporation and
Its sutfsidiarles at any time without notice.

Offer of Sale
The items described inthis document are hereby offered for sale by Parker Hannifin Corpofatk)n. its subsidiaries orits authorized distributors. This offer and its acceptance are goverrted
by the provisions staled In the 'Offer of Sale*.

© Copyright 2001, Parker Hannifin Corporation, All Rights Reserved.

Parkor
Parker Hannifin Corporation
Gear Pump Division
Kings Mountain, North Carolina USA
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PumpA/alve Products

PGP030/031
• Flows to 41 GPM

• Pressures to 3000 psi
• Speeds to 2400 rpm
• Priority valves
• Two-speed valves
• Piggybacks
• \\lnch motors

• Flow dividers

PGP075/076
• Flows to 128 GPM

• Pressures to 3000 psi
• Speeds to 2400 rpm
• Two-speed valves

• Piggybacks
• Winch motors

• Flow dividers

PGP050/051
• Flows to 66 GPM

• Pressures to 3000 psi
• Speeds to 2400 rpm
• Priority valves
• Two-speed valves
• Unloader valve

• Winch motors

• Flow dividers

• Piggybacks

Parker Hannlfin Corporation
Gear Pump Division

Kings Mountain. North Carolina USA
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030/031 Ordering Information

Box Box
(1) 030/031 (2)

P Pump

M Motor

A Single Unit

B Tandem Unit

C Single or Tandem w. two-piece shaft (O.B. t>earing required)

1 Pump, cww/o O.B. t)earing
2 Pump, ccw w/o O.B. bearing

3 Pump, bi-rotational w/o O.B. bearing (030 series only)

4 Pump, cw with O.B. bearing
5 Pump, ccwwith O.B. bearing
6 Pump, bi-rotational with O.B, bearing (030 series only)

8 Motor, bi-rot. with O.B. bearing + Y* NPT drain

9 Motor, bi-rot. w/o O.B. bearing + %" NPT drain
18 Motor, bi-rot. with O.B. bearing + %" BSPP drain
19 Motor, bi-rot. w/o O.B. bearing + %' BSPP drain

00 Pad mount

05 6 bolt flange -

42 SAE 4 bolt "B'

78 SAE 4 bolt 'C

91 030-030.031-

for piggyback:

92 075-030,076-

94 SAE2bolfA'

96* SAE 2 bolt "B'

'(not available withO.B.

97 SAE 2 bolt "B'

3.25" dia. bolt circle: Pilot Dia. 2 5/8"

ANS1101-4: Pilot Dia. 4"

'ANS1127-4: Pilot Dia. 5"
031.&050-030.051-031
Pilot Dia. 4°
031 for piggyback: Pilot Dia. 5'

ANSI 62-2: Pilot Dia. 37/

' ANSI 101-2, type 2: Pilot Dia. 4"

bearing)

'ANS1101-2: Pilot Dia. 4"

Left Right Single Tandem Extended Studs

Unported

• BE 81 BY

NPT Porting (030 series only)

Va' KE Kl KY

Va" LE LI yr

'/«• ME Ml MY

NPT Porting (030 series only) • Modified Casting*

r r QU Qu -
For Al[ Units

To determine direction of shaft rotation, view the unit with the shaft pointing toward you,
and the idler (driven) gear beneath Ihe shaft. With clodiwise rotation, flowwill be left
to right. The pump Inlet port will t>eon the left, outlet on the righl. The flow is In the op
posite direction with counter-clockwise rotation. Inverting the pump will reverse Ihe inlet
and outlet ports but not tlie direction of rotation.

Single and Multiple Pumps and Motors
PGP030/031"'Series

Multipfe Units: Repeat if Necessary

Left Right

O.D.T. Porting

Single Tandem Extended Studs

O.D.Tub9 Porting (30 series only)

1° r JE ji

O.D.Tube Porting • Modified Casting*

y4" CA cu
Vt' DA DU
%' JA JU

1" KA KU

1 1'

BSPP Porting

WE Wl

XE XI

ZE Zl

Metric Straight Thread

%"
'// PE

y*' QE
1" y/ RE_

1" SE

Extended StudsLeft Right Single Tandem Extern

O.D.Tutte Porting • Modified Casting*

1 y/ 1" TU TU
1° 1 %" xu xu

cw cc

Piggybacif Port End • Pump Only

Type 030-030. 031-031

(double 030-030 only) KG LC

' Modilied PEC casting is for higher pressoreflarger port epplicallons.

Double

Parker Hannlfin Corporation
Gear Pump Division

Kings Mountain. North Carolina USA
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030/031 Orderinq Information

Box 6 Gear Housing
030 Series

Single and Multiple Pumps and Motors
PGP030/031~ Series

031 Series

Housing Code 07 10 12 15 17 20 10 12 15 17 20
Displacement (C.I.R.) 1.48 1.97 2.46 2.96 3.45 3.94 1.97 2.46 2.96 3.45 3.94
Maximum (PSI) 2500 2500 2500 2500 2250 2250 3000 3000 3000 2500 2500

IN OUT CWCCW

AB AB X

IL IM X

IM IL X

IR IR

IC ID

Va' id IC

IF IF

y/ ij iG

'/«" IK IH

YC YD

r YF YF

1 V*" r YJ YG

(A IB

1 y/ IB lA

YA YB

1 'A"' 1 Va" YP YM

EC ED

ED EC

EJ EG

EK EH

IP IN

EZ

EZ

EM EL

AC AD

AK AH

AA AO

AO AA

1 y/ AL AL

1 y/ AU AE

'This porting is acceptable for tow pressure Inlet port only.

NOTES

1. Shaded cells are acceptable for motor codes.
2. NPT ports are not recommended for use at pressures in excess of 1500 PSI
3. "X* Means both codes are available.

4. *2000" or '2500" indicates maximum pressure rating on port

Parker

No Porting

NPT Porting

00 Tube Porting

Parker Hannifln Corporation
Gear Punnp Division

Kings Mountain, North Carolina USA
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030/031OrderinaInformation

:Box6GearHousingcontinued

UCUD

UKUH

DCCD

00OC

OFOF

OJOG

OKOH

OAOB

1y/OBOA

OLOL

OPOM

OEOU

OUOE

YNYQX*

YQYN

YSYS

YVYT

"YWYU

MPMP

wmmn
174UlNJ

11y*"PFPF

1Vi*rVIHw

ENTO

TOEN

EWEU

NLER

VAHA

PAPA

1y/SAOA

*ThisportingIsacceptableforlowpressureinletportonly.

NOTES

1.Shadedcellsareacceptableformotorcodes.3'2000'or'2500'indicatesmaximum
2.'X'Meansbothcodesareavailable.pressureratingonport.

Parker

2000X*

2000

SingleandMultiplePumpsandMotors
PGP030/03rSeries

031Seiits

121517

!.462.9S3.45

SplitFlangePorting

BsPPPorting

2500*X*

MetricStraightThreadPorting

ParkerHannifinCorporation
GearPumpDivision
KingsMountain,NorthCarolinaUSA



CatalogHY09-030/US

030/031OrderinqInformation

Box6GearHousingcontinued
030Series

HousingCode0710121517201012151720

Displacement(C.I.R.)1.481.972.462.963.453.941.972.462.963.453.94

Maximum(PSI)25002500250025002250225030003000300025002500

INOUTCWCCW

VNVQ

VQVN

%

RVVT

y*"RWRU

ULUR

rURUL

UXVU

1Va"1Va"sogo

1Yi"-UYTO

1ViTOUY

*Thisportingisacceptableforlowpressureinletportonly.

NOTES

1.Shadedcellsareacceptableformotorcodes.
2.'X'Meansbothcodesareavailable.

3."2000"or"2500"indicatesmaximumpressureratingonport.

Box7GearWidth

030Series

GearWidthIn.Vrev

031Senes

GearWidthIn.Vrev.

cmVrev

16.1

24.2

32.3

40.4

48.4

56.5

64.6

cm'/rev.

16.1

24.2

32.3

40.4

48.4

56.5

MaxPressure

2500psi(172bar)

2500psi(172bar)

2500psi(172bar)

2500psi(172bar)

2500psi(172bar)

2250psi(155bar)

2250psi(155bar)

MaxPressure

3000psi(207bar)

3000psi(207bar)

3000psi(207bar)

3000psi(207bar)

3000psi(207bar)

2500psi(172bar)

SingleandMultiplePumpsandMotors
PGP030/031™Series

031Series

121517

MetricSplitFlangePorting

ParkerHannifinCorporation
GearPumpDivision

KingsMountain,NorthCarolinaUSA



Catalog HY09-030/US

030/031 Orderina Information

For single, tandem, or tvro-piece sliaft unless noted.

07 SAE "C" 14 tooth spline 1.25" dia.,

ANSI 32-4 {two piece only)

12 Keyed shaft .75 dia., .19''X.19"X1.56'key (two piece only)

14 030-030,031-031 piggyback shaft

22 050-030,051-031 piggyback shaft

23 075-030, 076-031 piggyback shaft

25 SAE "B" 13 tooth spline .88" dia., ANSI 22-4

30 SAE "B' keyed .88" dia., Y/XS/S" X 1" key, ANSI 22-1

32 Clutch pump shaft, tapered & keyed, 1:4 taper

(single & two piece), #6 woodruff key

43 SAE "B-B"keyed 1.00" dia. y4"X3/8"X1 V/ key,

ANSI 25-1 modified length

65 SAE "B" 13 tooth spline .875" dia.,

ANSI 22-4, type 2 (single & tandem)

66 SAE "B" keyed .88" dia, y4"X3/8"X1" key.

type 2 (single & tandem)

67 SAE "B-B" keyed 1.00" dia., V/XS/S'XI %" key,

ANSI 25-1 modified length, type 2 (single & tandem)

68 6 tooth spline 1.00" dia.
90 SAE "8" keyed w/ 5/8"-18 thread. .875" dia,

ANSI 22-2 modified length (single & tandem)

95 SAE "A"9 tooth spline. .62" dia. ANSI 16-4 (single only)

98 SAE "B-B" 15 tooth spline, 1.00" dia.,

ANSI 25-4 (single & tandem)

ilarkcr

Single and Multiple Pumps and Motors
PGP030/03r Series

Orientation

Rear Section

•
Front Section

Common Inlet Passage

IN OUT CW CCW

c; TP

- A u
UJJ asnes only, usea wnen only one

adjacent gear housing has an inlet port.

NPT Porting

(030 Series only, [ | ^

EB
1" Ya" TX XT

1 y,' y/ VX XV

1 %" 1" VZ zv

KB E&

E3 E3
1" y«" zx X2

EIE E3
1" y/ zs sz

\ODTPorting\ fl~| |~H-

CB BC

DB BP

FB BF

H3 EH
y*' - JP

y*' CJ JC

y4" OJ JD

y/ FJ JF

1" DK KD

1" FK KF
' 030 Senes only.

S3 EH
1" CR RC

1 %" OR RD

* 1 ys' FR RF

1 y*° r DS SO

1 r FS SF

' 030 Senes only.

1" y/

Eg Eg
KJ JK

EI3 E3
KX XK

fpin Flange Porting ^
IN OUT CW CCW

ED CH
r LB BL

Ti^' : MB BM~

"TTT : NB BTT"

KB EH
- Va' 6R RB

r y/ LR RL

1 %" MR RM

1 w NR RN

r ^ ^
57^ HIX XW~

fix )(N~

ly/ 1" MZ ZM

114" 1" NZ ZN "
- 030 Series only.

Eg Eg
1" SR RS

'Porting

' 031 Series only.

1"

Parker Hannifin Coiporation
Gear Pump Division

Kings Mountain. North Carolina USA



CatalogHY09-030/US

030/031OrderingInformation

INOUTcwCCW

1"
K2

OH
1H

HC

1y/
-

DHHD

1-FHHF

E3Fft
PWWP

rCWWC

1%•DWWD

1%"»//FWWF

1y/1"DCCD

1w1"FCCF

r%"
S3EH
6QQG

1%•HQOH

1wWQQW

1y/1"HSSH

11"WSSW

ry/

E3E3
STTS

1"

E3Ea
PXXP

INOUTCWCCW

Dl=&
1"

-
CLLC

1y/
-

DLLD

1
-

FLLF

S3EB
rczzc

1y/DZZD

1%•»//FZZF

1y/1"ONND

1rFNNF

SaFTH-
r»//GTTG

1y/»//HTTH

1%•rHVVH

1%"rWVVW

EgE3
r*A'KLLK

b-dtxd
rPVVP

Box9BearingCarriers(MotorOnly)

[NoPorts

INOUTDUALINOUTDUAL

BtiJJ
111"rRR

1y/1%'83

as
1"1"

1YT1y/w

ISH

1"rcc

1y/1y/BB

11FF

r1"LL

ly/1y/MM

11Yt'NN

fTR

1"VEE

11y«"GG

SB9

1"r

1%'1%'jj

SingleandMultiplePumpsandMotors
PGP030/03rSeries

Box10ConnectingShaft
Forconnectingtandemunits.

1ConnectingShaft-MultipleUnits

14PiggybackPumpConnectingShaft030to030,031to031

22Piggyt>ackPumpConnectingShaft050to030,051to031

23PiggybackPumpConnectingShaft075to030,076to031

NOTE

Splitflangethreaddepthsmayt)emoreshallowthanSAE.standard.
ContactProductSupportDepartmentforactualdimensions.

ParkerHannKInCorporation
GearPumpDivision
KingsMountain,NorthCarolinaUSA



Catalog HY09-030/US

050/051 Ordering Information

Box Box
(1) 050/051 (2)

Single and Multiple Pumps and Motors
PGP050/05r Series

Multiple Units; Repeat ifNecessary

pena ••[]••••••••-••[][] [][][][]-[][]

P Pump

M Motor

A Single Unit

B Tandem Unit

C Single or Tandem w. two-piece shaft (O.B. bearing required)

1 Pump, cw w/o 0,8. bearing
2 Pump, ccw w/o O.B. tiearing
3 Pump, bi-rotational w/o O.B. bearing (050 series only)

4 Pump, cw with O.B, bearing
5 Pump, ccw with O.B. bearing
6 Pump, bi-rotational with O.B. bearing (050 series only)

8 Motor, bi-rot. with O.B. bearing + Y*" NPT drain
9 Motor, bi-rot- w/oO.B. bearing + Y*" NPT drain
18 Motor, bi-rot- with O.B, bearing + Y*" BSPP drain
19 Motor, bi-rot-w/o 0,8. bearing + Y/ BSPP drain

00 4 bolt pad mount
42 SAE 4 bolt "B" ANS1101-4: Pilot dia. 4"
78 SAE 4 bolt X" ANSI 127-4: Pilot dia. 5°

91 050-050, 051-051 for piggyback: Pilot dia. 4"

92 075-050, 076-051 for piggyback: Pilot dia. 5'

96 SAE 2 bolt "B" ANS1101-2, type 2: Pilot dia. 4'

97 SAE 2 bolt "B" ANS1101-2: Pilot dia. 4"
98 SAE 2 bolt "C ANSI 127-2: Pilot dia. 5"

99 SAE 2 bolt "C"ANSI 127-2, type 2: Pilot dia. 5"

Left Right

\Unported

Single Tandem Extended Studs

NPT Porting (050 series only)

'A' KE

y/ LE

Va' ME

10.D.T. Porting "1
CE

Va DE
y«" y: fe

Parker

Left Right

]pSPP Porting

%•

Single Tandem Extended Studs

fettle S^fghtThnad \
Va' NE N

%• PE PI
y/ QE Q

Note

y*' PEC ports are rated to 2500 RSI max.

CCW Double

Piggyback Port End • Pump Only

Type 050-050. 051-051 &

050-030,051-031 KO LO MO

Optional:

• Port end cover witti integral R/V

• Larger rear ports

1/4x1 S.F. or ODT

• Larger side ports

1 y* S.F. or ODT inlet

r ODT outlet

• Larger rear ports, but requires
special gear housing and cap screws

1 VJX 1 Vi NPT up to 1500 PSI

Contact Product Support Development for additional infyrmatlon.

FOR ALL UNITS

Todeterminedirection ofshaftrotation, view the unit v/Kh the shaftpointing to
ward you, and the idler (driven) gear tieneath the shaft. Withclockwise rotation,
flow will be left to nght. Ttieinlet pump portv/ill be onthe left, outlet on the right.
Theflow is In the opposite direction with counter-clockwise rotation. Inverting the
pump willreverse the inlet and outlet ports but not the direction of rotation-

Parker Hannifln Corporation
Gear Pump Division
Kings Mountain, North Carolina USA



CatalogHY09-030/US

050/051OrderinqInformation

Box6GearHousing

OUTCWCCW

ABAB

YCYD

YDYC

rYFYF

YJYG

lAIB

1y/BlA

1^4"1"YKYH

1Vt"1YPYM

Vi"1YRYR

Ya"-ECED

-Va'EDEC

|y/y/EFEF

r*»/4"EJEG

1y*"'Va'EKEH

r*-ACAD

-
VADAC

h-rAFAF

1V*"rAJAG

1%"*rAKAH

1Va'-AAAO

-1Va"AOAA

\\y.-1y."AtAL

1Vi"1Va'APAM

1V2"
•AEAU

.1ViAUAE

|lVt'1^4"ARAR

mm

20002000X

20002000X

20002000X

2000'2000'X*

X*

X*X'2000

2000
2000
2000*

portingisacceptableforlowpressureinletportonly.

NOTES

1.NPTportsarenotrecommendedforuseatpressuresinexcessof1500PSI.
2.Shadedcellsareacceptableformotorcodes.
3."X*Meansbothcodesareavailable.
4.'2000'or'2500'indicatesmaximumpressureratingonport.

SingleandMultiplePumpsandMotors
PGP050/05rSeries

051Series

NoPorting

NPTPorting

ParkerHannlfinCorporation

GearPumpDivision

KingsMountain,NorthCarolinaUSA



CatalogHY09-030/US

050/051OrderingInformation

SingleandMultiplePumpsandMotors
PGP050/051™Series

HousingCode10
Displacement(C.I.R.)2.55
Maximum(PSI)2500

INOUTCWCCW

•UCUPX

»/«•UPUCX

IVa'ufufI
r*v:ujUGX'

1vrVaUKUH

1-.PCCD2000

rOPoc2000

050Series081Series
12151720222510121517202225

3.193.834.465.105.746.382.553.193.834.465.105.746.38

2500250020002000200020003000300030003000250025002500

rrOFOF

1Va"'rOJOG

1'//*rOKOH

1Va"".
OAOB

.
1Va'OAOB

1Va'1Va'OLOL

1V2"*1Va'OPOM

1Vi".
OEOU

-1ViOUOE

1/2'1VIOROR

2"*•
XBZB

2"*1"UQUB

2"*1Va"OQON
2"*1VtOVOS

2-2"OXOX

XXXXX

XXXXX

XXXXX

X*X*XXX

X*X*X*XX

X*X*XXX

XXX

2000XXXX

2000*X*X*XX

X*X*XX

XX

XXX

y/*-YNYQX*XX

-
YQYNXX

*/a'YSYS12000XX

r*Va"YVYT2000*X*X*

1Va"'Va'YWYUX*

r*-SLRQX*X*

-rRQSL

r1"MPMP:12000

1Va"'1"IXVY2000*

114"*rVIHW

1Va"
-

NJUl

.
1Va"UlNJ

X

X'

X*X*

2500XX

2500XX

2600XX

2500*X*X*

2500*X*X*

X*

X*25002500X

2S002500X

25002500

2500*2500*X*

"j?)F)FX*"

X*X*X

25002500X

2500

2500*2500*X*X'

X*X*X*

111VaPFPFIXX
1y/'1Va'isiqX

-ENTQX*XXXX*X*X*
»//TQENXXX25002S0C

n?Va'ESES12000X2500
1"VaEVET2000*X*X*XX2500*"2500
1--NLERX*XXX^

rERNLXXX

IrrCMCMI2000%x

1-UAx*xX
1Va"rEXVE2000*X*X*XX

|1Va'1Va'papaIX'Xir~
1y/*1Va"saqaX*X*XI

*ThisportingisacceptableforlowpressureInletportonly.

NOTES

1.Shadedcellsareacceptableformotorcodes.3.'2000'or'2500'indicatesmaximumpressureratingonport.
2.'X'Meansbothcodesareavailable.

2500

X*XX
2500*X*XX

XX

X'X*

Parker
ParkerHannifinCorporation
GearPumpDivision
KingsMountain,NorthCarolinaUSA



CatalogHY09-030/US

050/051OrderinaInformation

Box6GearHousingconf/nued

HousingCode10

Displacement(C.I.R.)2.553.193.83

050Series

1720

4.465.10

SingleandMultiplePumpsandMotors
PGP050/05rSeries

051Series

172022

3,834.465.746.38

Maximum(PSI)25002500250020002000200020003000300030003000250025002600

NOUT

l"*

cwccw

VNVQXXXX

y*'VQVNXXXX

RVVTX*X*XXX2600*X*

•A"*1RWRU

1174'POPO

1%"SOQO

1!4"1SVSV

"•1%"JMJR

"*1Vs"JQJN

*Thisportingisacceptableforlowpressureinletportonly.

NOTES

1.Shadedcellsareacceptableformotorcodes.
2.'X'Meansbothcodesareavailable.

3."2000"or'2500'indicatesmaximumpressureratingonport.

Box7GearWidth

050Series

GearWidthin.^/rev.

OSVi"1.28

051Series

GearWidthin.Vrev.

051.28

cm^/rev.

20.9

31.3

41.8

52.2

62.7

73.1

83.6

94.0

104.5

cmVrev.

20.9

31.3

41.8

52.2

62.7

73.1

83.6

94.0

104.5

MaxPressure

2500psi(172bar)

2500psi(172bar)

2500psi(172bar)

2500psi(172bar)

2500psi(172bar)

2000psi(138bar)

2000psi(138bar)

2000psi(138bar)

2000psi(138bar)

MaxPressure

3000psi(207bar)

3000psi(207bar)

3000psi(207bar)

3000psi(207bar)

3000psi(207bar)

3000psi(207bar)

2500psi(172bar)

2500psi(172b^
2500psi(172bar)

Box8ShaftType(lypo1unlessnoted)

Forsingle,tandem,ortwo-pieceshaftunlessnoted

07SAE'C"14toofhspline1.25"dia.,

ANSI32-4

11SAE"C"keyed1.25"dia.,5/16"X15/32'X1VJ"key,
ANSI32-1

22050-050,051-051piggybackshaft

23075-050,076-051piggybackshaft

25SAE"B"13toothspline.88"dia.,ANSI22-4

43SAE"B-B"keyed1.00"dia,Vi"X3/8"X1%"key,

ANSI25-1
53SAE"C"14toothspline1,25"dia.,

ANSI-32-4,type2(single&tandem)

65SAE"B"13toothspline,88"dia.,

ANSI22-4,type2(single&tandem)
67SAE"B-B"keyed1.00dia,,y4"X3/8"X1V5"key,

ANSI25-1,type2(single&tandem)
32"X2%"

98SAE'B-B"15toothspline,1.00"dia.,

ANSI25-4(single&tandem)



CatalogHY09-030/US

050/051OrderingInformation

Box9BearingCarriersPumpOnly

INOUTCWCCW

AU
•vsrssmFSM^.usm\miiaiwym
adjacentgearhousinghasanMfefport.

mmm
CH

1"

TW

TW

1"

DCH
LBBL

"MBBM-

TJB—err

flUEH
«//BRRB

%•LRRL

r
-

TBBT1%"%•MRRM

1y/-VBBV1Yt"y/NRRN

1w-WBBW^y*"rMSSM

VXXV

1J4"rNSSN

r

1y/%•r%"

1YTy*wxXW1%"%"MXXM

1y/1"vzZV11"MZZM

1%'1"wzZW114"1"NZZN

r%"r%"

1%•%"VJJV

1YTrVKKV

1W1"WKKW

Vr-
V

1%•-DXXD

toQ
rCBBC

1y»"-FXXF

*
%"

SBEH
TL

1y/-DBBD1"%"CTTO

i%"-FBBF1>4"%"DTTD

1%-'//FTTF

tiHMft1%"1"DVVD

"

rj-jr
1Vi"i*FVW

rCJJO•050Seiirowily.—

iy/DJJD

W iy»"FJJF1"y*TBRT

1y/1"DKKD1y/»//KMMH

1y/rFKKF1%"WMMW
'091Suibsonly.1yr1"HNNH

r

1%'

€3EB TJfTRC

DRRD

114"1"WNNW

1"y/E3E3 PNNP

•1FRRF

1y*'1"DSSD

11"FSSF

-rHZ*ZH

'051Seriesonly.

NOTE

SplitflangethreaddepthsmaybemoreshallowthanS.A.E.standard.
ContactProductSupportDepartment(oractualdimensions.

SingleandMultiplePumpsandMotors
PGP050/05rSeries

BearingCarriers(9)PumpOnly-continued

INOUTCWCCW

SDCB
1"-CHHC

1y/-DHHD

114"-FHHF

frqEH
-%'PWWP

r%'CWWC

ly/y*'DWWD

1y*FWWF

1y/DCCD

^'A'1"FCCF

V%"HHEH GQQG

1y/HQQH

1%"WOQW

1y/1"HSSH

1%'rWSSW

E3E3
V.y/STTS

INOUTCWCCW

«1•&
1"

.
CLLC

1y/
.

DLLD

1H"
.

FLLF

1"y/

SHFH
czzc

1y/y/DZZD

1%"%"FZZF

1%"rDNND

114"1"FNNF

1"%"

ffBEH
GTTG

1y/%"HTTH

1%"%•WTTW

1n'1"HVVH

1%•1"WVVW

ryr

FqES
KLLK

Box9BearingCarriers(MotorOnly)

INOUTDUALINOUTDUAL

11SB
B1"rEE

1y/1y/GG

r1*

tm

TT 1"1"

1%•1yrW

1%•1wWW

mm+iK

1"1"cc

1yr1yrBB

114"114"FF

1"rLL

1y/1y*'MM

114"114"NN

1y*'1%"

r1"

1%'1y*'

Box10ConnectingShaft
Forconnectingtandemunits.

1ConnectingShaft-MultipleUnits

ffB
RR

ss

JJ

22PiggybackPumpConnectingShaftfor050to050,051to051

23PiggybackPumpConnectingShaftfor075to050,076to051

14ParkerHannlfinCorporation
GearPumpDivision
KingsMountain,NorthCarolinaUSA



Catalog HY09-030/US

075/076 Orderinq Information

Box Box
(1) 075/076 (2)

Single and Multiple Pumps and Motors
PGP075/076~ Series

MultipleUnits; Repeat ifNecessary

PQV^I I^nZlCIICI]I—II—1-|—I'^s"""

P Pump

M Motor

A Single Unit

B Tandem Unit

C Single or Tandem w/two-piece shaft (0-8. bearing required)

1 Pump, cww/o O.B. bearing
2 Pump, cow w/o O.B. bearing
3 Pump, bi-rotational w/o 0.8. bearing (075 series only)

4 Pump, cw with O.B, bearing
5 Pump, ccwwith 0.8, bearing
6 Pump, bi-rotational w/ O.B. bearing (075 series only)

8 Motor, bi-rot. with O.B. bearing + V* NPT drain

9 Motor, bi-rot, w/o O.B. bearing * NPT drain
18 Motor, bi-rot. with O.B. bearing + Va BSPP drain

19 Motor, bi-rot. w/o O.B. bearing + V*' BSPP drain

42 SAE 4 bolt "B" ANS1101-4: Port dia. 4"

78 SAE 4 bolt 'C" ANSI 127-4: Port dia. 5"

80 SAE 4 bolt "D" ANSI 152-4: Port dia, 6"

98 SAE 2 bolt "C" ANS1127-2: Port dia. 5"

Unported

O.D.T. Porting

r r

BE Bl

JE Jl

Metric Stnight Thread

1" 1" IE Tl

CCW Double

Piggyback Port End • Pump Only

Type 075-050, 076-051 &

075-030,076-031 KG LO MO

To detemiine direction of shaft rotation, view the unit with the shaft pointing
toward you, and the idler (driven) gear beneath the shaft. With clockwise rota
tion. flow will be left to right. The inlet pump port will tie on the left, outlet
on the right. The flowis in the opposite direction with counter-clockwise
rotation. Inverting the pump v/ill reverse the inlet and outlet ports but not the
direction of rotation.

Parker Hannifin Corporation

Gear Pump Division

Kings Mountain. North Carolina USA
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075/076OrderingInformation

GearHousing(6)

SingleandMultiplePumpsandMotors
PGP075/076~Series

12151720

5.126.157,178.2

222527

9.2210.2511.275

202225

8.29.2210.25

OUTCWCCW

ABAB

IJ16

YCYD

YDYC

YFYF

YJYG

1Vi"YLYL

ADAC

1"AJAG

1"AKAH

1y*ALAL

1Vi"APAM

1Yz'ARAR

UDUC

UJUG

OKOh

OAOB

1Vi"OBOA

1%"OPOM

OEOU

1ViOUOE

1!4*OROR

1"UQ-

1y/00ON

1V4"OVOS

1VausUN

1'A'OWOT

2"OZOY

2000

2000*X*

200020002000

2000*2000*

20002000

2000*X*

>portingisacceptableforlowpressurefnietportonly.

NOTES

1.NPTportsarenotrecommendedforuseatpressuresinexcessof1500PSI.
2.Shadedcellsareacceptableformotorcodes.

Parker

3000300030003000250025002500

NoPorting

NPTPorting

ODTubePorting

SplitFlangePorting

X*/X*X*/X

X*/.

3."X'Meansbothcodesareavailable.
4.'2000'or'2500'indicatesmaximumpressureratingonport.

ParkerHannifinCorporation
GearPumpDivision
KingsMountain,NorthCarolinaUSA



CatalogHY09-030/US

075/076OrderingInformation

SingleandMultiplePumpsandMotors
PGP075/076™Series

GearHousing(6)continued
076/076Series

222527

9.2210.2511,275

225022502000

HousingCode0710121517202225

Displacement(C.I.R.)3.074.15.126.157.178.29.2210.25

Maximum(PSI)25002500250025002500250022502250

INOUTCWCCW

-YNYQXXXXX

SLRQ

rRQSL

XVY

NJU

1V/UNJ

20002000X

1-ViH

114"*1y/SQ2000*2000*X'

ENTQ

TOEN

EVETX*

NLER

-yiVQVNXXXX

1*%-RVVTXXXXXX

r.ULURXXXXX

-rURULXXXXX

rrUMUMXXXXX

1'/«•*rUXvuX*XXXX

1Vi"1"VOHOX*X"

1Va'NOuoXXXX

-
i/<ypNOXXXX

1V*'POPQXXXX

114"*1V*-so00X*X*X

1w

1VS"

UY

TO

TO

UY

X

X

1SVSVI2000X
1'//JIWJRX*X*

1WJQJN2000*X*
2'JSJSI

1LJJX

portingIsacceptableforlowpressureInletportonly.

NOTES

1.Shadedcellsareacceptableformotorcodes.
2."X'Meansbothcodesareavailable.
3."2000"or"2500"indicatesmaximumpressureratingonport.

Parker

076Series

10121517202225

4,15.126.157.178.29.2210.25

3000300030003000250025002500

BSPPPorting

2600

2600*X*

MctlicStraiglilThread

ParkerHannifinCorporation
GearPumpDivision

KingsMountain,NorthCarolinaUSA



Catalog HY09-030/US

075/076 Orderina Information

Box 7 Gear Width

GearWidth in.Vrev.

076 Series

GearWidth in.Vrev.

Box 8 Shaft Type

cmVrev.

50.4

67.2

64.0

100.8

117.6

134.4

151.2

168.0

184.8

201.6

cmVrev.

50.4

67.2

84.0

100.8

117.6

134.4

151.2

168.0

184.6

201.6

Max Pressure

2500 psi (172 bar)

2500 psi (172 bar)

2500 psi (172 bar)

2500 psi (172 bar)

2500 psi (172 bar)

2500 psi (172 bar)

2250 psi (155 bar)

2250 psi (155 bar)

2000 psi (138 bar)

2000 psi (138 bar)

Max Pressure

3000 psi (207 bar)

3000 psi (207 bar)

3000 psi (207 bar)

3000 psi (207 bar)

3000 psi (207 bar)

2500 psi (172 bar)

2500 psi (172 bar)

2500 psi (172 bar)

2000 psi (138 bar)

2000 psi (138 bar)

or single, tandem, or two-piece shaft unless no m
07 SAE "C 14 tooth spline 1.25 dia

ANSI 32-4

11 SAEX'keyed 1.25"dia., 5/16"X15/32'X1 !4"key.

ANSI 32-1

Single and Multiple Pumps and Motors
PGP075/076" Series

Box 9 Bearing Carriers (Pump Only)

adjacent gear housing has an miet port.

Box 9 Bearing Carriers (Motor Only)

o Ports

QDT Portia

SpIH Ffenne Portfn 1 'A" 1 y.

1 %• 1 V4

1'// 1 %

Box 10 Connecting Shaft
or connecting tandem untts.

1 Connecting Shaft - Multiple Units

23 Piggyback Pump Connecting Shaft for 075 to 075

Split flange thread depths may be more shallow than S.A.E. standanl.
Contact Product Support Department for actual dimensions.
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Catalog HY09-030/US

Averaae Outout Flow - Pumos

Single and Multiple Pumps and Motors
PGP030/031/050/051/075/076™Series

Performance Data
Performance data shown are the average results based
on a series of laboratory tests of production units and
are not necessarily representative of any one unit. Tests
were run with the oil reservoir temperature at 120°F

and viscosity 150 SSU at lOCF. Requests for more
specific data should be directed to our Product Support
Department through our sales representatives.

PGP030/031
Flow data at 2500 PSI (172 bar) unless noted

Speed
RPM

900

I 24.5

GearWidth Output (gpm/lpm)
1" IV4" IVi" 13/4" 2"

9

34

11.5

43.5

14

53

16.5

62.5

19

72

PGP050/051
Flow data at 2500 PSI (172 bar) unless noted

Speed
RPM

GearWidth Output(9pm/lpm): j
1" IV4" 11/2" 1 3/4" 2" •
6.5 10.5 13 15 17.5 20 22

32 39.5 49 57 66 75.5 83.5

12 15 18 21 24 27 30

45.5 57 68 79.5 91 102 114

15 19 23 27 31 35 39

57 72 87 102 117 132 148

18 23 27.5 32.5 37.5 42 47

68 87 104 123 142 159 178

21.5 27 32.5 38.5 44 49.5 55

81.5 102 123 146 167 187 208

25 31 37 44 51 57 63.5

94.5 117 140 167 193 216 240

PGP075/076
Flow data at 2500 PSI (172 bart unless noted

Speed
RPM

900 11.5

43.5

. ; / V' '[/^earwidth Output (gpm/lpm)
. ,2v^" 2%"

'Flow data at 2000 PSI (138 bar) rated pressure.

Parker
Parker Hannifin Corporation
Gear Pump Division

Kings Mountain, North Carolina USA

- - j.



Catalog HY09-030/US

Averaqe Input Power - Pumps

Single and Multiple Pumps and Motors
PGP030/031/050/051/075/076"'Series

PL FACTOR
Each section of a multiple pump or motor should be
regarded as a single unit with corresponding delivery
and power input requirements. Since the entire input
horsepower is fed through a common drive shaft, the
power delivered to or from the unit is limited by the
physical strength of the shaft. This limit is defined as a

"PL" factor; "P" being the operating pressure and "L" the
summation of gear widths.

In multiple units the "PL" must be calculated for the first
connecting shaft as well as the drive shaft. Each style
or type of shaft has a unique "PL" factor as noted in the
table below.

PGP030/031
Input power at 2500 PSl (172 bar) unless noted.

Speed 1 •RPM 1
900 14 17 20 23 25

11 13 15 17 19

1200 19 22 26 30 33

14 17 20 22 25

ISflO 23 28 33 37 42

17 21 24 27 31

1800 27 33 39 44 50

20 25 29 33 37

2100 32 38 45 51 58

24 29 34 36 43

2400 36 44 51 58 66

26 33 38 43 49

PGP050/051
Input power at 2500 PSl (172 bar) unless noted.

Speed 1
RPM 1

900 19 22 26 30 34 38 42

14 17 20 23 26 29 32

1200 25 30 34 40 45 51 56

18 22 26 30 34 38 42

1500 31 37 43 50 56 63 69

23 27 32 37 42 47 51

1800 36 44 51 59 67 75 62

27 33 38 44 50 56 61

2100 42 51 60 69 78 87 96

31 38 44 51 58 65 72

2400 47 57 68 79 89 99 110

35 43 51 59 66 74 82

PGP075/076
Input power at 2500 PSl (172 bar) unless noletf-

Pressure X Tola! Gear Width = PL

PL MUST NOT EXCEED NUMBER

SHOWN FOR APPROPRIATE SHAFT.

030/031

SAE'A'Spline 2,600 2,600

SAE "B*Spline 7,900 5,850

SAE'B-Key 4,BS0 4,850

SAE 'BB' Spline 12,150 -

SAE'BB'Key 7,250 5,850

SAE "C" Spline - 5,650

Conhectihg Shaft - 5,850

060/051

SAE'B* Spline 6.100 6,100

SAE'B-B" Spline 9,400 -

SAE'B-B'Key 5,600 5,600

SAE 'C" Spline 12,900 8.500

SAE'C Key 10,900 8,500

Connecting Shaft
-

8,500

076/076

SAE'C Single 8,000 8,000

SAE "C" Tandem 12,500 -

SAE'C* Key 7,500 7,500

Connecting Shaft -- 10,000

Speed 1mm••• HRRPM 1BHwBam KB
900 26 32 39 45 51 58 64 57 62

19 24 29 34 38 43 48 42 46

1200 35 43 52 60 69 78 86 76 83

26 32 39 45 51 58 64 57 62

1500 44 55 65 76 87 98 109 96 105

33 .41 49 57 65 73 81 72 78

1800 53 66 79 93 106 119 132 116 127

39 49 59 69 79 89 99 87 95

2100 62 77 93 108 124 139 154 136 148

46 58 69 81 92 104 115 101 111

2400 71 88 106 124 141 159 176 155 169

53 66 79 92 105 118 132 116 126

'input power at 2000 PSl (138 bar).

Parker Hannifin Corporation
Gear Pump Division

Kings Mountain, North Carolina USA



Catalog HY09-030/US

Average Performance Data • Motors

Single and Multiple Pumps and Motors
PGP030/031/050/051/075/076~ Series

PGM030
Motor performance data at 2000 PSi (136 bar).

870 11

98.5 8__

870 16.5

98.5 12.5

860 22

1200 550 10.5 13

49

1600 550 14 16

62 10.5 60.5
2000 550 17.5 19.5 _

62 I 13 74
U.SJMetric Torque: In.-lbs,

Nm
PGM050
Motor performance data at 2000 PSI (138 bar]

Flow: GPM

LPM

1150 14.5 17

130 11 54.5

1150 22 23.5

130 16.5 89

1140 29 30.S

129 21.5 115

1125 36 37

127 27 140

Power: HP

I'Gear 1Vi"Gear 2" Gear 2V2"Gear

Output Input Output input Output Input Otilput Input

Torque Power Flow Torque Power Flow Torque Power Flow Torque Power Flow

670 8.5 10.5 1070 13.5

75.5 6.5 39.5 121 10

13 15.5 1075 20.5

77 9.5 58.5 121.5 15

670 17 20 1045 26.5

75.5 12.5 75.5 118 20

21 25 1030 32.5

74.5 15.5 94.5 116.5 24

U.SJMetric Torque: In.-lbs.
Nm

1850 23.5

58.5 164 13.5 79.5 209209 17.5 98.5

22.5 1450 27.5 30.5 18401840 35 37.5

85 164 20.5 115 208208 26 142

30 1440 36.5 40 1750 I 44.5 49.5
114 162.5 27 151 I 197.5 33 187

37 1415 44.5 49 17201720 54.5 61.5

140 160 185 194.5 40.5

PGiyi075
Motor penormance dpenormance data at 2000 PSI (136 bar).

Flow: GPM

LPM

Power: HP

kW

Parker

1" Gear

Output input Output

2" Gear

Output

Torque Power ; Flow • Torque Power Flow Torque Power Flow Torque Powel' Flow Torque Power Flow

1050 13.5 20.5 1650 21 28 2200 28 35.5 2875 1 36.5 43 3625 46 50.5

118.5 10 77.5 186.5 15.5 106 248.5 21 134 325 27 163 409.5 34.5 191

1025 19.5 27.5 1600 30.5 38 2200 i 42 49.5 2850 54 60.5 3575 KB 72

116 14.5 104 181 22.5 144 248.5! 31.5 187 322 40.5 229 404 50.5 273

1000 25.5 34 1575 40 49 2175 ! 55 64 2800 71 78.5 3S00 93

113 19 129 178 30 185 245.5 i 41 242 316.5 53 297 395.5 66,5 352

950 30 41.5 1550 49 59 2175 67.5 78 2750 87 96.5 3425 109 114

107.5 , 22.5 157 175 36.5 223 245.5 50.5 295 310.5 65 365 387 81.5 431

U.SJMetric Torque: In.-lbs.

Nm

F"low: <

1

3PM

LPM

Power: HP

kW

Parker Hannlfin Corporation
Gear Pump Division
Kings Mountain. North Carolina USA



Catalog HY09-030/US

Average Performance Data - Motors

Single and Multiple Pumps and Motors
PGP030/031/050/051/075/076"Senes

PGM031
Motor performance data 812500 PSI (172 t>ar)

1"Gear 1'/i"Gear 2" Gear

Output Input Output Input Output Input

Torque Power Flow Torque Power Flow Torque Power Flow

675 8.5 S 1035 13 13 1385 17.5 17

76.5 6.5 34 117 MB 49 156.5 13 64.5

6B5 13 13 1055 20 18 1410 27 23.5

77.5 9.5 49 119 15 68 159.5 20 89

17.5 16 1030 26 23 1390 35 30.5

77 13 60.5 116.5 19.5 87 157 26 115

21 19.5 1010 32 28 1370 43.5 37

74.5 15.5 74 114 24 106 155 32.5 140

U.SJMethc Torque: In.'Ibs.

PGM051
Motor per1ormar>ce data at 2500 PSI (172 bar).

1" Gear

Flow: GPM

LPM

1 Vz" Gear

Power: HP

kW

2" Gear ZVz" Gear

Output . Jnput Output inpul Output Input Output Input

Torque Power Flow Torque Power Flow Torque Power Flow Torque Power Flow

825 10.5 10.5 1310 16.S 15.5 1610 23 21 2330 29.5 26

93 8 39.5 148 12.5 58.5 204.5 17 79.5 263.5 22 98.5

650 16 15.5 1340 25.5 22.5 1830 35 30.5 2340 44.5 37.5

96 12 58.5 151.5 19 85 207 26 115 264.5 33 142

630 21 1330 34 30 1805 46 40 2300 58.5 49.5

94 15.5 75.5 150.5 25.5 114 204 34.5 151 260 43.5 187

BOO 25.5 25 1290 41 37 1770 56 49 2250 71.5 61.5

90.5 19 94.5 146 30.5 140 200 42 185 254 53.5 233

U.SyMetric Torque: In.-lbs.
Nm

PGiyi076
Motor peiiormance data at 2500 PSI (172 bar) unless noted.

Flow: GPM

LPM

Power: HP

kW

r'Gear 1!/2"Gear 2" Gear 2'/2"Gear 3" Gear*

Oulpul Input Output fnpul Output Input Output Inpul Output Input

Torque Power Flow Torque Power Flow Torque Power Flow Torque Power Flow Torque Power Flow

1410 18 20.5 2140 27 28 2875 36.5 35.5 3650 46.5 43 3625 46 50.5

159.5 13.5 77.5 242 20 106 325 27 134 412.5 34.6 163 409.5 34.5 191

1400 26.5 27.5 2140 41 38 2870 54.5 49.5 3E50 69.5 60.5 3575 68 72

158 20 104 242 30.5 144 324.5 40.5 187 412.5 52 229 404 50.5 273

1375 35 34 2110 53.5 49 2830 72 64 3600 91.5 78.5 3500 mm 93

155.5 26 129 238.5 40 185 319.5 53.5 242 406.5 68 297 395.5 66.5 352

1350 43 41.5 2090 66.5 59 2800 MM 78 3500 111 96.5 3425 109 114

152.5 32 157 236 49.5 223 316.5 66.5 295 395.5 83 365 387 81.5 431

U.SJMetric Torque: In."lbs. Flow: GPM Power: HP
Nm LPM kW

'Motor performance data at 2000 PSi (1^ bar).

Parker Hannifin Corporation

Gear Pump Division
Kings Mountain, Noiih Carolina USA



Catalog HY09-030/US

Dimensional Data

Single and Multiple Pumps and Motors
PGP030/031/050/051/075/076~ Series

Pumps and Motors (see drawings on page 23)

030/031 in. 1.62 5.44 8.69 5.44 5.88 2.94 0.75 1.75 2.50 0.88 2.69 5.38 3.31 3.25

mm 41.3 138.1 220.7 138.1 149.2 74.6 19.1 44,5 63.5 22.2 68.3 136.5 84.1 82.6

050/051 in. 2.19 5.88 9.50 5.44 5.88 3.38 0.75 1.75 2.88 1.00 3.00 6.00 3.75 3.62

mm 55.6 149.2 241.3 138.1 149.2 85.7 19.1 44.5 73.0 25.4 76.2 152.4 95.3 92.1

075/076 in. 2.19 6.75 10.75 7.75 7.94 3.75 1.00 2.00 3.00 1.25 3.34 7.88 4.75 4.00

mm 55.6 171.5 273.1 196.9 201.6 95.3 25.4 50.8 76.2 31.8 100.0 200.0 120.7 101.6

U.SJMetric
NOTES

1. Dimension will vary with shaft type
2. Oimeosiongear width
3. DimeflsionisfbrTypel SEC. ForType2: subtract 1.12*<26.4mm)fbr030/031:subtract 1.00'(25.4 mm)forOSOnSI.
4. Dimension + total gear width
5. Dimension willvary with port type. Subtract 0.25' (6.4 mm) forS.F. ports.
6. For 2.25' and 2.50' gear width in 050/051 series, dimenlion is6.75' (171.5 mm).
7. Dimension is for wide B-C. Narrow 6-C dimensions; 5.00*(127 mm) for030/031 and

050/051:7.19'(182.6 mm) for 075/076.
8. Dimension « 'A front section gear width

Approximate Weight: Pumps and Motors
Single Unit

Pounds 33 34 35 36 37 • -

KG 15 15.5 16 16.5 17 - -

Pounds 37 38.5 40 41.5 43 48.5 50

KG 17 17.5 18 19 19.5 22 22.5

Pounds 72 75 77 80 82 B5 87

KG 33 34 35 36 37 39 40

Approximate Weigilt: Pumps and Motors

Multiple Unit*

I030/031 I Pounds 27 I 28 I 29 I :Pounds 27 28 29 31 32 • -

KG 12 12.5 13 14 14.5 - -

Pounds 31 32.5 34 35.5 37 42.5 44

KG 14 15 15.5 16 17 19 20

Pounds 59 62 84 G7 69 72 74

KG 27 28 29 31 32 33 34

050/051

075/076

Parker Hannifin Corporation
Gear Pump Division

Kings Mountain, North Carolina USA



Catalog HY09-030/US

Dimensional Data

i^arkcr

Single and Multiple Pumps and Motors
PGP030/031/050/051/075/076~ Series

Single Unit - 075/076

Multiple Unit • 030/031/050/051

Multiple Unit • 075/076

m

Parker Hannifln Corporation
Gear Pump Division

Kings Mountain, North Carolina USA



Offer of Sale

Theitems described inthis cloaimefTt arehereby offeied for saleatprices tobeestabfished byParker Kannifin Ckxpofatkxi, itssubsidiaries anditsauttxxized
tors. This offer anditsacceptance byanycustomer CBuyer^ shafl begovenied byafl ofthetbOowing TernsandConditions. Buyer's Older(oranyitem described inits
document, when communicatBd toPatterKannifin Corpor^ion, its subsidiary oranauthorized distributor fSener") veft}afly orinwriting, Shan constitute acceptance of
thisoffisr.

1.Terms and Conditions of Sale: All descriptions, quotat'ons, proposals,
oflSeiB, acknowledgments, acceptances and sales of Seller'sproductsare
subject to and shall be governed ocdusively bythe tenns and conditions
stated herein.Buyer's acceptance of any olferto sell is limitedto these
terms and condit'ons. Any terms or conditions in addition to, or inconsistent
with those stated herein, proposedbyBuyerinany acceptance ofan offer
by Seller,are hereby objected to. No such additional,difierentor incon
sistent terms and conditionsshall become part of the contract between
Buyerand Seller unless expresslyaccepted inwriting by Seller.Seller's
acceptance of any oflier to purchase by Buyeris expressly conditional upon
Buyers assent to all the terms and conditionsstated herein, includingany
temis inadditionto, or Inconsistentwiththose contained in Buyer'sofier.Ac
ceptance of Seller's products shall in ail events constitute such assent

2. Payment Payment shall be made by Buyernet 30 days fromthe date
ofdelivery of the items purchased hereunder.Anyclaims by Buyerfor
omissions or shortages in a shipment shall be waived unless Seller receives
notice thereof within30 days after Buyer's receipt of the shipment.

3. Delhrery: Unless otheniviseprovided on the fiacehereof, delivery shall be
made F.O.B. Seller'^ plant Regardless of the method of delivery, however,
riskof loss shall pass to Buyerupon Seller's deliveryto a carrier.Anydeliv
ery dates shown are approximate only and Seller shall have no liability Ibr
any delays in delivery.

4.\Abrranty: Seller warrants that the item sold hereunder shall be free
fromdefects in material or worionanshiptor a period of 547 days fromthe
date of shipment to Buyer,or 3,000 hours of use, whicheverexpires first
THIS WARRANTY COMPRISESTHE SOLE AND ENTIRE WARRANTY
PERTAINING TO ITEMS PROVIDED HEREUNDER. SELLER MAKES NO
OTHER WARRANTY,GUARANTEE, OR REPRESENTATION OF ANY
KINDWHATSOEVER.ALL OTHERWARRANTIES,INCLUDING BUT
NOT UMITEDTO, MERCHANTABIUTY AND FITNESS FOR PURPOSE,
WHETHER EXPRESS, IMPUED. OR ARISING BY OPERATION OF
LAW,TRADEUSAGE, OR COURSE OF DEAUNG ARE HEREBY DIS
CLAIMED.

NOTWITHSTANDINGTHE FOREGOING,THERE ARE NO WARRANTIES
WHATSOEVER ON ITEMS BUILT OR ACQUIRED WHOLLY OR PAR-
TIALLY,TO BUYERS DESIGNS OR SPECIRCATIONS.

5. Limitation of Remedy: SELLER'S UABIUTYARISINGFROMOR IN
ANYWAY CONNECTED WITH THE ITEMS SOLD OR THIS CONTRACT
SHALL BE LIMITED EXCLUSIVELYTO REMIR OR REPLACEMENT OF
THE ITEMS SOLO OR REFUND OFTHE PURCHASE PRICE MID BY
BUYER, AT SELLER'S SOLE OPTION IN NO EVENT SHALL SELLER
BE LIABLE FOR ANY INCIDENTAL OR SEQUENTIAL OR SPECIAL
DAMAGES OF ANY KINDOR NATUREWHATSOEVER,INCLUDING
BUT NOT UMITEDTO LOST PROFITS ARISING FROM OR IN ANYWAY
CONNECTED WITHTHIS AGREEMENT OR ITEM SOLD HEREUNDER,
WHETHER ALLEGEDTO ARISE FROM BREACH OF CONTRACT. EX
PRESS OR IMPUED WARRANTY.OR INTORT, INCLUDING WITHOUT
UMITATION, NEGLIGENCE. FAILURETO WARN OR STRICT LIABILITY.

6. Changes, Reschedules and Cancellations: Buyer may request to
modtly the designs or spedfications for the items soM hereunder as well as
the quantitiesand deliverydates thereof, or may request to cancel all or part
of this order, however, no such requested modification or cancellation shall
become part of the contract between Buyer and Seller unless accepted by
Seller ina writtenamendment to this Agreement Acceptance of any such
requested modification or canoetiation shall be at Seller's discretion, and
shall be upon such terms and conditions as Seller may require.

7. Special Tooling: A toolingcharge may be imposed for any special tool
ing, includingwitiiout limitation,dies, fixtures, molds and patterns, acquired
to manufecture items soM pursuant to this contract. Such special tooling
shall be and remain Seller's property notwitiistanding payment ofany charg
es by Buyer. Inno event will Buyeracquire any interest in apparatus belong
ing to Seller which is utilized in the manufacture of tiie items sold hereunder,
even ifsuch apparatus has been specially converted or adapted for such
manufactureand notwithstanding any charges paid by Buyer.Unless other
wise agreed, Seller shall have the right to alter, discard or othenwisedispose
of any special toolingor other property in its sole discretion at any time.

8. Buyer'b Property: Anydesigns, tools, patterns, materials, drawings,
confidentialinformation or equipment furnished by Buyer or any other items
whichbecome Buyer'sproperty, maybe consideredobsolete and maybe
destroyed by Seller after two (2) consecutive years have elapsed without
Buyerplacing an order for the items whichare manufactured using such
property.Seller shad not be responsible for any loss or datnage to such
property while it is in Seller's possession or control.

9.Taxes; Unless otherwise indicated on the fiace hereof, all prices and
charges are exclusive of excise, sales, use, property,occupational or like
taxes which may beImposed by any taxing autiiority upon themanufacture,
sale or deliveryof the items sold hereunder. Ifany such taxes must be paid
by Seller or ifSeller is liable for the collection of such tax, ttie amount thereof
shall be inadditionto tiie amounts fortiie items sold. Buyeragrees to pay
all such taxes or to reimburse Seller therefore upon receipt of its invoice. If
Buyerdaims exemption fivm any sales, use or other tax imposed by any
taxing autiwrity. Buyershall save Seller hamiless fromand against any such
tex, togetiier withany interest or penalties thereon whichmay be assessed
if the items are heM to be taxable.

10. indemnity For InfHngement of Intellectual Property Rights: Seller
shall have no iiabiiity for infringement of any patents, trademarks, copyrights,
trade dress, trade secrets or similar rights except as provided in this Part 10.
Seller will defend and indemnifyBuyeragainst allegations of infringement
of U.S. patents, U.S.trademarks, copyrights, trade dress and trade secrets
(hereinafter'Intellectual Property Rights'). Seller willdefend at its expense
and willpay Uiecost of any settlement or damages awarded in an action
brought against Buyer based on an allegation that an item sold pursuant to
tiiis contract infringes the intellectual Property Rights of a tiiird party.Seller's
obligation to defend and indemnity Buyeris contingenton Buyernotifying
Seller witiiin ten (10)days after Buyerbecomes aware of such allegations
of infiingement and Seller having sole control over tiie defense of any ai-
legations or actions including all negotiations for settiement or compromise. ' \
ifan item sold hereunder is subject to a daim that it infringesthe Intellectual
Property Rightsof a third party,Seller may,at its sole expense and option,
procure for Buyer the right to continue using said item, replace or nuxiity
said time so as to make it noninfringing,or offer to accept return of said item
and return the purchase price less a reasonable allowance for depreda
tion. Notwittistending tiie foregoingSeller shall have no liability for claims of
infringement based on infomiation provided by Buyer,or directed to items
deliveredhereunder forwhichthe designs are specified inwholeor part by
Buyer,or infringements resultingfromtiie modification, combinationor use
in a system of any item sold hereunder. The foregoing provisions of OtisPart
10 shall constitute Seller's sole and exdusive iiabiiity and Buyer's sole and
exdusive remedy for infringementof intellectualProperty Rights.

Ifa daim is based on infomnationprovided by Buyer or ifttie design for an
itemdeliveredhereunder is specified inwholeor in part by Buyer,Buyer
shall defend and indemnity Sellerforailcosts, expenses or judgments
resulting from any daim that such item infringes any patent, trademark,
copyright trade dress, trade secret or any similar right.

11. Force Majeure: Seller does not assume the risk of and shall not be
liablefor delay or failureto peiformany of Seller's obligationsby reason of
droumstanoes tieyondthe reasonable controlof Seller (hereinafter'Events
of Force Majeure').Events of Force Majeureshall indude withoutlimitation,
acddents, acts ofGod, strikes or labordisputes, acts, laws, rules or regula
tionsofany governmentor goveminentagency,fires,floods, delays
or failures indeliveryof carriers or suppliers,shortages of materials and
any otiier cause beyond Seller's control.

12. Entire AgreementfGoveming Law: The terms and conditions set forth
herein, togetiier any amendments, modifications and any different
terms or conditions expressly accepted by Seller in writing,shall constitute
ttie entire Agreement concerning ttie Hems soki, and there are no oral or
ottier representations or agreements whichpertain thereto. This Agreement
shall be governed in all respects by tite law of ttie State of Ohio. No actions
arisingout of ttie sale of tiie itemssoldhereunder orttiis Agreementmay
be broughtby eitiier party more ttian two (2)years after tiie cause ofaction
accrues.

26 Parker Hannifin Corporation
Gear Pump Division
Kings Mountain, North Carolina USA



Parker Hannifin Corporation
6035 Parkland Blvd.
Cleveland, Ohio 44124-4141
Telephone: (216) 896-3000
Fax: (216) 896-4000
Web site: www.parker.com

About Parker Hannifin Corporation
Parker Hannifin is a leading global motion-control
company dedicated to delivering premier customer
service. A Fortune 500 corporation listed on the
New York Stock Exchange (PH), our components
and systems comprise over 1,400 product lines that
control motion in some 1,000 industrial and aerospace
markets. Parker is the only manufacturer to offer
its customers a choice of hydraulic, pneumatic, and
electromechanical motion-control solutions. Our

Company has the largest distribution network in its
field, with over 7,500 distributors serving more than
350,000 customers worldwide.

The Aerospace Oroup
is a leader in the development,
design, manufacture and
servicing ofcontrol systems
and components for aerospace
and related high-technology
markets, while achieving
growth through premier
customer service.

The Fluid Connectors
Qroup designs, manufactures
and markets rigid and flexible
connectors, and associated
products used in pneumatic anc
fluid systems.

The Hydraulics Oroup
designs, produces and
markets a full spectrum
of hydraulic compnents
and systems to builders
and users of industrial

and mobile machinery
and equipment.

The Automation Group
is a leading supplier of
pneu-matic and electro
mechanical components
and systems to automation
customers worldwide.

Parlccr
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Parker Hannifin Corporation

Parker's Cliarter

To be a leading worldwide manufacturer of components
and systems for the builders and users of durable
goods. More specifically, we will design, market and
manufacture products controlling motion, flow and
pressure. We will achieve profitable growth through
premier customer service.

Product information
North American customers seeking product information,
the location of a nearby distributor, or repair services
will receive prompt attention by calling the Parker Prod
uct Information Center at our toll-free number

1-800-C-PARKER (1-800-272-7537). In the UK, a similar
service is available by calling 0500-103-203.

A

The Climate & Industrial
Controls Group
designs, manufactures and
markets system-control and
fluid-liandling components
and systems to refrigeration,
air-conditioning and industrial
customers woiidwide.

The Seal Qroup designs,
manufactures and distributes
industrial and commercial
sealing devices and related
products by providing
superior qusdity and
total customer satisfaction.

The Filtration Group
designs, manufactures and
markets quality flltration
and clarification products, pro
viding customers with
the best value, quality,
technical support, and
global avail^ility.

The Instrumentation
Group is a global leader
in tlie design, manufacture
and distribution of high-
quality critical flow
components for worldwide
processinstrumentation,
ultra-high-purity, medic^
and analytical applications.

Parker Hannifin Corporation
Gear Pump Division

Kings Mountain. North Carolina USA
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Sales Offices Worldwide

North America
Gear Pump Division Headquarters
101 Canterbury Road
Kings Mountain, NC 28086
phone 704 730 2000
fax 704 730 5832

toll free 888 700 7411

Gear Pump Division Facility
2701 intertech Drive

Youngstown, OH 44509
phone 330 270 6000
fax 330 270 6185

toll free 888 700 7511

Parker Hannifin Corporation
Gear Pump Division
101 Caterbury Road
Kings Mountain. NC USA
www.parker.com
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General Information

The Parker Hannifin

Gear Pump Division
Assures:

• Consistent quality

• Technical innovation

• Premier customer service

Worldwide Sales

and Service

Parker operates sales and service
centers in major industrial areas
worldwide. Call 1-800-C-PARKERfor

more information, or for a synopsis
of the Gear Pump Division, contact a
Parker representative.

PGP/PGM300 Series, PGP/PGM400 Series
Cast Iron Bushing Design

The Gear Pump Division's ability to
engineer specialty products for unique
applications has kept us at the forefront
of technology, and ensured our position
as the industry leader. Our success has
come from providing a quality product
with excellent sales and service support.

We manufacture hydraulic components
for a wide range of industries including:

• Material Handling

• Construction ' \ Hi

• Forestry

• Agriculture

• Industrial

/\WARNING
FAILURE OR IMPROPER SELECTIONOR IMPROPER USE OF THE PRODUCTS AND/ORSYSTEMS DESCRIBEDHEREINOR RELATED ITEMSCANCAUSE DEATH PERSONAL
INJURY AND PROPERTY DAMAGE.

This document andolher information from Parker HannrTin Corporation. it& subsidiaries andauthorized distributors provide product and/or systemoptions for further investigation byusers
having teciinical expertise. II isImportant that you analyze all aspects of your application and review the information conceming the product orsystem in Ihe current product calak^. Due
lo Ihevarietyof operatingconditionsarvd applicationsforthese products or systems, Ihe user, through its o«vn analysis and testing, is solely responsibleformakingIhe finalselection of
Ihe products and systems and assuring that all performance, safety and warning requirements of the application are met.

Theproducts describedherein,including without limitation, product features,specifications, designs,availability and pricing, are subjectlo changebyParkerHannlfin Corporation and its
subsidiaries at any lime virithoutnotice.

Offer of Sale
Theitemsdescribedinthisdocument are herebyoffered forsale byParkerHannifin Corporation, itssubsidiariesor itsauthorized distributors. Thisofferand itsacceptanceare governed
by the provisions stated In the 'Offer ot Sale'

O Copyright 2003, Parker HannifinCorporation. AllRights Reserved.

Parker Hannifin Corporation
Gear Pump Division

Youngstown, Ohio USA
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PGP/PGM315 Series - Coding

PGP/PGM815 Series Coding

Pump/Motor (1)

P Pump (PE for
fluorocarbon seals)

M Motor (no tandem
motors available)

Unit (2)

A Single Unit
B Tandem Unit (flush studs)
L Unit with Extended Studs

Shaft End Cover (3)

1 Pump, cw w/c
O.B. bearing

2 Pump, ccw w/o
O.B. bearing

4 Pump, cw with O.B.
bearing (Code 490 Only)

5 Pump, ccw with O.B.
bearing (Code 590 Only)

9 Motor, bi-rot w/o O.B.

bearing + 1/4" ODT drain

Shaft End Cover (4)

89 SAE 2 bolt for clutch

90 4 bolt 72x100mm

80mm pilot
93 SAE "A" 2 bolt

95 Pad Mount for Clutch

96 SAE "B" 2 bolt

Gear Housing (6)

AB Pump
EB Motor

SIS

Port End Cover (5)

(Side Ported)
IN OUT cw CCW

• • • •

SAE Split Flange (pump)
1" 3/4" EJ JE

1" 1/2" EK KE

3/4" 3/4" EL LE

3/4" 1/2" EM ME

1" - OE EO

3/4" - OF FO

3/4" OJ JO

- 1/2" OL LO

SAE Split Flange (motor)
1" 1" DR-Double

3/4" 3/4" DS-Double

National Pipe Thread (pump)
1-1/4" 1" AJ JA

1-1/4" 3/4" AK KA

1" 1" AL LA

1" 3/4" AM MA

3/4" 3/4" aR RA

National Pipe Thread (motor)
1" 1" DM-Double

3/4" 3/4" DN-Double

1/2" 1/2" DQ-Double

Unported (pump)
Bl Unported

OD Tube Porting (pump)
1-1/4" 1" fB BF

1-1/4" 7/8" FC CF

1-1/4" 3/4" FG GF

1-1/4" 5/8" FJ JF

1" 1" FL LF

1" 7/8" FV VF

1" 3/4" FW WF

1" 5/8" FX XF

7/8" 7/8" FY YF

7/8" 3/4" FZ ZF

7/8" 5/8" BC CB

7/8" 1/2" BG GB

3/4" 3/4" BJ JB

3/4" 5/8" BL LB

3/4" 1/2" BN NB

1 1/4" - BV VB

1" - BW WB

7/8" - BX XB

3/4" - BY YB

1" BZ ZB

7/8" PD DP

- 3/4" PE EP

5/8" PM MP

- 1/2" PN NP

PGP/PGM300 Series, PGP/PGM400 Series

Cast iron Bushing Design

(Side Ported) (cont.)
IN OUT CW CCW

• • • #

OD Tube Porting (motor)
1" 1" VN-Double

3/4" 3/4" VR-Double

1/2" 1/2" VQ-Double

BSPP Porting (pump)
1-1/4" 1" FN NF

1-1/4" 7/8" FP PF

1-1/4" 3/4" FR RF

1" 1" FS SF

1" 7/8" FT TF

1" 3/4" BP PB

7/8" 7/8" BQ QB

7/8" 3/4" BR RB

7/8" 1/2" BT TB

3/4" 3/4" BU UB

3/4" 1/2" PQ QP

1-1/4" PR RP

1" PS SP

7/8" - PT TP

3/4" - PV VP

1" PW WP

- 7/8" PX XP

- 3/4" PY YP

1/2" PZ ZP

BSPP Porting (motor)

V 1" VY-Doub!e

3/4" 3/4" VZ-Double

1/2" 1/2" W-Double

Metric Split Flange (pump)

1" 3/4" EV VE

1" 1/2" EW WE

3/4" 3/4" EX XE

3/4" 1/2" EY YE

1" 0" OP PO

3/4" 0" OR RO

0" 3/4" OT TO

0" 1/2" OV VO

Metric Split Flange (motor)

1" 1" DV-Double

3/4" 3/4" DW-Double

Tandem: Repeat if Necessary

—±—zn

nnnnnnn

ljljljljljljlj

(Rear Ported)
IN OUT cw ccw

♦ • • •

OD Tube Porting (pump)
1-1/4" 1" UC CU

1-1/4" 7/8" UF FU

1-1/4" 3/4" UN NU

1" 1" UD DU

1" 7/8" UP PU

1" 3/4" UQ QU

1" 5/8" UR RU

7/8" 7/8" LN NL

7/8" 3/4" LP PL

7/8" 5/8" LQ QL

3/4" 3/4" LR RL

3/4" 5/8" LS SL

3/4" 1/2" LT TL

OD Tube Porting (motor)
1" 1" RN-Double

3/4" 3/4" RQ-Double

1/2" 1/2" RS-Double

BSPP Porting (pump)
1-1/4" 1" US SU

1-1/4" 7/8" UT TU

1-1/4" 3/4" UV VU

1" 1" UW WU

1" 7/8" UX XU

1" 3/4" UY YU

7/8" 7/8" LU UL

7/8" 3/4" LV VL

3/4 3/4 LX XL

3/4 1/2" LZ ZL

BSPP Porting (motor)
1" 1" RT-Double

3/4" 3/4" RV-Doub!e

1/2" 1/2" RW-Double

National Pipe Thread (motor)
1" 1" RX-Double

3/4" 3/4" RY-Double

1/2" 1/2" RZ-Double

Parker Hannlfin Corporation
Gear Pump Division
Youngstown, Ohio USA
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PGP/PGM315Series-Codfn

GearWidth(7)

GearWidthm.Vrev.ctn'/rev.MaxPressure

IBearingCarriers(9)
(DualOutlet-PumpOnly)
Outlets:forclockwiseporting

thetopportnumbercomesfirst;
forcounter-clockwiseportingthe
bottomportnumbercomesfirst.

INOUTCWCCW

SAESplitFlange

1-1/4"3/4"ZIA

1-1/4"3/4"1/2

3/4"OAAC

1/2"DAAD

1/2"EAAE

3/4"FAAF

1/2"GAAG

1/2"HAAH

1-1/4"1/2"

1"3/4"

3500psi
SSOOpsi

3500psi
3500pst

3500psi
3500psi

3500psi

3500p5i

3500psi
3300psi

3100psi

2900psi

2700psi
2500psi

(241bar)

(241bar)

(241bar)

(241bar)

(241bar)
(241bar)

(241bar)

(241bar)

(241bar)

(228bar)

(214bar)

(200bar)

(186bar)
(172bar)

(DualOutlet-PumpOnly)
Outlets:forclockwiseporting
thetopportnumbercomesfirst;
forcounter-clockwiseportingthe
bottomportnumbercomesfirst.

INOUTCWCCW

MetricSplitFlange
1-1/4"3/4"3/4"BDDB

1-1/4"3/4"1/2"CDDC

1/2"1/2"EDDE

3/4"3/4"FDDF

3/4"1/2"GDDG

1/2"1/2"HDDH

1-1/4"1/2"

1"3/4"

1"3/4"

1"1/2"

PGP/PGM300Series.PGP/PGM400Series
CastIronBushingDesign

ShaftType(8)

(ForSingleorTandemUnits-unlessnoted)
97SAE-A'Keyed
96SAE"A"Splined

66SAE"B"Keyed

65SAE"B"Splined
60Tapered.M12x1.5thd.3x5mmKeyed;1:6taper

(90SECOnly)

56ClutchPumpTapered,5/16-24thd.(internal),
#6WoodruffKeyed(singleunitonly);1:4taper

(SingleOutlet-PumpOnly)
Outletforfrontsection

INOUTCWCCW

(SingleOutlet-PumpOnly)
Outletforfrontsection.

INOUTCWCCW

SAESplitFlange
1-1/4"1-1/4"

1-1/4"1"

1-1/4"3/4"

1-1/4"1/2"

CJJC

CLLC

CMMC

HBBH

HCCH

HFFH

HLLH

HMMH

HNNH

SplitFlange
1-1/4"

1"

3/4"

1/2"

1"

3/4"

1/2"

3/4"

1/2"

CNNC

CPPC

CQQC

HRRH

HSSH

HTTH

HUUN

HVVH

HWWH

ODTubePortingBSPPPortingODTubePortingBSPPPorting

1-1/2"1"1"JGGJ1-1/2"r1"HJJH1-1/2"1-1/2"KBBK1-1/2"1-1/2"KRRK

1-1/2"1"7/8"KGGK1-1/2"1"7/8"KJJK1-1/2"1-1/4"KCCK1-1/2"1-1/4"KSSK

1-1/2"7/8"7/8"LGGL1-1/2"7/8"7/8"LJJL1-1/2"1"KFFK1-1/2"1"KTTK

1-1/2"1"3/4"MGGM1-1/2"1"3/4"MJJM1-1/2"7/8"KLLK11/2"7/8"KUUK

1-1/2"3/4"3/4"NGGN1-1/2"3/4"3/4"NJJN1-1/2"3/4"KMMK1-1/2"3/4"KVVK

1-1/4"1"1"PGGP1-1/4"1"1"PJJP1-1/4"1-1/4"KNNK1-1/4"1-1/4"KWWK

1-1/4"1"7/8"QGGO11/4"1"7/8"QJJO1-1/4"1"KOOK1-1/4"1"KXXK

1-1/4"7/8"7/8"RGGR1-1/4"7/8"7/8"RJJR1-1/4"7/8"KPPK1-1/4"7/8"KYYK

1-1/4"1"3/4"SGGS1-1/4"1"3/4"SJJS1-1/4"3/4"KOQK1-1/4"ZIA"KZZK

1-1/4"3/4"3/4"TGGT1-1/4"3/4"3/4"TJJT1-1/4"5/8"MBBM1-1/4"MTHOOH

1-1/4"3/4"5/8"UGGU1-1/4"3/4"1/2"UJJU1-1/4"1/2"MLLM1"1"HPPH

1-1/4"3/4"1/2"VGGV1-1/4"1/2"1/2"VJJV1"1"MNNM1"7/8"HQQH

1-1/4"5/8"5/8"WGGW1"1"1"WJJW1"7/8"MQQM1"3/4"HXXH

1-1/4"1/2"1/2"XGGX1"1"7/8"XJJX1"3/4"MRRM1"1/2"HYYH

1"1"1"YGGY1"7/8"7/8"YJJY1"5/8"MSSM3/4"3/4"HZZH

1"1"7/8"ZGGZ1"1"3/4"ZJJZ1"1/2"MTTM3/4"1/2"MXXM

1"7/8"7/8"RCCR1"3/4"3/4"JDDJ3/4"3/4"MUUM

1"1"3/4"SCCS1"3/4"1/2"KDDK3/4"5/8"MVVMCommonInletPassage

1"3/4"3/4"TCCT1"1/2"1/2"LDDL3/4"1/2"MWWM
rjof^onsD

1"3/4"5/8"VCcv

1"3/4"1/2"WCcw

1"5/8"5/8"XCCX

1"1/2"1/2"YCCY

IConnectingShaft(10)
Forconnectingtandemunits.
1ConnectingShaft

r~Parkcr
ParkerHannifinCorporation

GearPumpDivision
Youngstown,OhioUSA
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PGP/PGM330 Series - Codin

PGP/PGM300 Series, PGP/PGM400 Series
Cast Iron Bushing Design

PGP/PGM330 Series Coding Tandem: Repeat if Necessary

"^f^niTir^roinnnnnnnnnnnnn'"1 I II It 11 II 1I 11 1 1 1 I 11 1 I II 1 I II 1 I 11 1 I iL JLJLJLJLJLJLJ

P Pump
M Motor

Single Unit
Tandem Unit (flush studs)

Single or Tandem with

two-piece shaft

(O.B. bearing required)
Unit with Extended Studs

Pump, CW w/o

O.B bearing
Pump, CCW w/o
O.B bearing

Pump, CW with

O.B bearing
Pump, CCW with

O.B. bearing

Motor, bi-rot w/ O.B.

bearing + 1/4" ODT drain
Motor, bi-rot w/o O.B.

bearing + 1/4" ODT drain

Motor, bi-rot w/ O.B.

bearing + 1/4" BSPP

drain (78 only)
Motor, bi-rot w/o O.B.

bearing + 1/4" BSPP

drain (42 &78 only)

42 SAE "B" 4 bolt

78 SAE "C" 4 bolt

97 SAE "B" 2 bolt

(Side Ported)
IN OUT CW CCW

$AE Split Flange (pump)
1-1/2"1-1/4" EJ JE

1-1/2" 1" EK KE

1-1/4"1-1/4" EL LE

1-1/4" 1" EM ME

1" 1" EN NE

1-1/2" OF FO

1-1/4" - OG GO

1" OJ JO

- 1-1/4" OM MO

SAE Split Flange (motor)
1-1/4"1.1/4" CS-Double

1" 1" CT-Double

3/4" 3/4" CV-Double

OD Tube Porting (pump)
1-1/4" 1" FJ JF

1" 1" FL LF

1-1/4" - BG GB

1" BJ JB

1" BN NB

OD Tube Porting (motor)
1 1/4-1 1/4" VC-Double

1" 1" VN-Double

3/4" 3/4" VR-Double

Metric Split Flange (pump)
1-1/2"1-1/4" EV VE

1-1/2" 1" EW WE

1-1/4"1-1/4" EX XE

1 1/4" 1" EY YE

1" 1" EZ ZE

1-1/2" - OR RO

1 -1/4" - OS SO

1" OT TO

1-1/4" OW WO

(Side Ported)
IN OUT CW CCW

Unported (pump)
Bl Unported

Unported (motor)
6A Unported

Metric Split Flange (motor)
1-1/4"1-1/4" CX-Doubie

1" 1" CY-Double

3/4" 3/4" CZ-Double

Metric Straight Thread (motor)
1-1/4"1-1/4" VS-Double

1" 1" VT-Double

3/4" 3/4" VW-Double

BSPP Porting (pump)
1-1/4" 1" FS SF

1" 1" FT TF

1-1/4" BQ QB

1" BR RB

1" BU UB

BSPP Porting (motor)
1-1/4"1-1/4" VX-Double

1" 1" VY-Double

3/4" 3/4" VZ-Double

AB Pump

EB Motor

Parker Hannifln Corporation

Gear Pump Division
Youngstown, Ohio USA
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PGP/PGM330Series-Codin

GearWidth(7)

GearWidthin.Vrev.

1/2"

3/4"

1"

1-1/4"

1-1/2"

1-3/4"

2"

IBearingCarriers(9)
(DualOutlet-PumpOnly)
Outlets;forclockwiseporting
thetopportnumbercomesfirst;

forcounter-clockwiseportingthe

bottomportnumbercomesfirst.

INOUTCWCCW

••♦•

SAESplitFlange
2"1-1/4"1-1/4"AMMA

2"1-1/4"1"ANNA

2"1"1"APPA

1-1/2"1-1/4"1-1/4"ATTA

1-1/2"1-1/4"1"AUUA

1-1/2"1"

1-1/4"1-1/4"

1-1/4"1.1/4"

*1-1/4"1"

1"1"

1"AVVA

1-1/4"AWWA

1"AXXA

1"AYYA

1"AZZA

MetricSplitFlange
2"1-1/4"1-1/4"DMMD

2"1-1/4"1"DNND

2"1"1"DPPD

1-1/2"1-1/4"1-1/4"DTTD

1-1/2"1-1/4"1"DUUD

1-1/2"1"1"DVVD

1-1/4"1-1/4"1-1/4"DWWD

1-1/4"1-1/4"1"DXXD

1"1"1"D2ZD

ODTubePorting

1-1/2"1"1"GVVG

1-1/4"1"1"GYYG

1"1"1"GZZG

Forconnectingtandemunits.
1ConnectingShaft

cmVrev.MaxPressure

16.13500psi(241bar)
24.23500psi(241bar)
32.33500psi{241bar)
40.43500psi(241bar)
48.43500psi(241bar)

56.53250psi(224bar)
64.63000psi(207bar)

(SingleOutlet-PumpOnly)
Outletforfrontsection.

INOUTCWCCW

SAESplitFlange
HBBH

HCCH

HFFH

HLLH

HMMH

HNNH

HOOH

HPPH

HQQH

RSSR

KMMK

KNNK

KOOK

KPPK

KQQK

ODTubePorting
11/2"11/4"

11/2"1"

11/4"11/4"

11/4"1"

1"1"

MetricSplitFlange
2"1-1/2"HRRH

2"1-1/4"HSSH

2"1"NTTH

1-1/2"1-1/2"HUUN

1-1/2"1-1/4"HVVH

1-1/2"1"HWWH

1-1/4"1-1/4"HXXH

1-1/4"1"HYYH

1"1"HZZH

PGP/PGM300Series.PGP/PGM400Series
CastIronBushingDesign

ShaftType

(ForSingleorTandemUnits-unlessnoted)
7SAE"C"Spline(two-pieceonly)

25SAE"B"Spline
30SAE"B"Keyed
98SAE"BB"Splined

43SAE"BB"Keyed

(CombinedOutlet)
Outletforfrontsection.

INOUTCWCCW

SAESplitFlange(pump)
2"1-1/2"UNNU

2"1-1/4"UOOU

1-1/2"1-1/2"UPPU

1-1/2"1-1/4"UQQU

1-1/4"1-1/4"URRU

SAESpiltFlange(motor}
1-1/2"1-1/2"BB-Double

1-1/4"1-1/4"CC-Double

V"1"EE-Double

3/4"3/4"FF-Double

ODTubePorting(pump)
1-1/2"1-1/4"PQQP
1-1/4"1-1/4"PRRP

ODTubePorting(motor)
1.1/4"1.1/4"NN-Double

1"1"QQ-Double

3/4"3/4"RR-Double

CommonInletPassage

(pump)

NoPortsCD

(CombinedOutlet)
Outletforfrontsection.

INOUTCWCCW

••••

MetricSplitFlange(motor)
1-1/2"1-1/2"HH-Double

1-1/4"1-1/4"JJ-Double

1"1"KK-Double

3/4"3/4"LL-Double

BSPPPorting(motor)
1-1/4"1-1/4"XX-Double

1"1"YY-Double

3/4"3/4"ZZ-Double

MetricStraightThread(motor)
1-1/4"1-1/4"TT-Double

1"1"UU-Double

3/4"3/4"W-Double

*Outletportforrearsection.



Catalog HY09-0300/US

PGP/PGM360 Series • Coding
PGP/PGM300 Series, PGP/PGM400 Series
Cast Iron Bushing Design

PGP/PGMSSO SeriBS Coiflng Tandem: Repeat if Necessary

P G 3 5 0

Pump/Motor (1)

P Pump
M Motor

Unit (2)

A Single Unit
B Tandem Unit (flush studs)
C Single or Tandem with

two-piece shaft
(O.B. bearing required)

L Unit with Extended Studs

Shaft End Cover (3)

1 Pump, cw w/o
O.B. bearing

2 Pump, ccw w/o
O.B. bearing

4 Pump, cw with
O.B. bearing

5 Pump, ccw with
O.B. bearing

8 Motor, bi-rot w/ O.B.

bearing + 1/4" ODT drain
9 Motor, bi-rot w/o O.B.

bearing + 1/4" ODT drain
18 Motor, bi-rot w/ O.B.

bearing +1/4" BSPP
drain (78 only)

19 Motor, bi-rot w/o O.B.

bearing + 1/4" BSPP
drain (42 &78 only)

Shaft End Cover (4)

42 SAE -B" 4 bolt

46 SAE "B" 2/4 bolt

62 "ZF"4 bolt (462 only).
80 mm pilot, 80x80 mm

78 SAE "C" 4 bolt

97 SAE "B" 2 bolt

98 SAE "C" 2 bolt

nnnnnnn

LJLJLJLJLJLJLJ

Port End Cover (5)

(Side Ported) (Side Ported)
IN OUT CW <CCW IN OUT CW CCW

SAE Split Flange (pump) Metric Split Flange (pump)
2" 1-1/2" EC CE 2" 1-1/2" ER RE

2" 1-1/4" EF FE 2" 1-1/4" ES SE

2" 1" EG GE 2" 1" ET TE

1-1/2"1-1/2" EH HE 1-1/2"1-1/2" EU UE

1-1/2"1-1/4" EJ JE 1-1/2"1-1/4" EV VE

1-1/2" 1" EK KE 1-1/2" 1" EW WE

1-1/4"1-1/4" EL LE 1-1/4"1-1/4" EX XE

1-1/4" 1" EM ME 1-1/4" 1" EY YE

1" 1" EN NE 1" 1" E2 ZE

2" OE EO 2" - OP PO

1-1/2" - OF FO 1-1/2" - OR RO

1-1/4" - 06 GO 1-1/4" - OS SO

1" OJ JO 1" - OT TO

- 1-1/2" OL LO - 1-1/2" OV VO

- 1-1/4" CM MO - 1-1/4" OW WO

r ON NO 1" OX XO

SAE Split Flange (motor) Metric Split Flange (motor)
1-1/2"1-1/2" CR-Double 1-1/2"1-1/2" CW-Double

1-1/4"1-1/4" CS-Double 1-1/4"1-1/4" CX-Double

1" 1" CT-DouWe 1" 1" CY-Double

3/4" 3/4" CV-Double 3/4" 3/4" CZ-Double

OD Tube Porting (pump) Metric Straigiit Thread (motor)
1-1/2"1-1/4" FB BF 1-1/4"1-1/4" VS-Double

1-1/2" 1" FC CF 1" 1" VT-Doubie

1-1/4"1-1/4" FG GF 3/4" 3/4" VW-Double

1-1/4" 1" FJ JF

1" 1" FL LF BSPP Porting (pump)
1-1/2" - BC CB 1-1/2"1-1/4" FN NF

1-1/4" - BG GB 1-1/2" 1" FP PF

1" - BJ JB 1-1/4"1-1/4" FR RF

- 1-1/4" BL LB 1-1/4" 1" FS SF

1" BN NB 1" 1" FT TF

1-1/2" - BP PB

OD Tube Porting (motor) 1-1/4" - BQ QB

1-1/4"1-1/4" VC-Double 1" - BR RB

1" 1" VN-Double - 1-1/4" BT TB

3/4" 3/4" VR-Double 1" BU UB

Unported (pump) BSPP Porting (motor)
Unported Bl (B 1-1/4"1-1/4" VX-Double

1" 1" VY-Double

Unported (motor) 3/4" 3/4" VZ-Double

BA Unported

Gear Housing (6)

AB Pump
EB Motor

Parker Hannifin Corporation
Gear Pump Division
Youngstown, Ohio USA



CatalogHY09-0300/US

PGP/PGIVI350Series•Codin

GearWidth(7)

GearWidthin.Vrev

1/2"

3/4"

1"

1-1/4"

1-1/2"

1-3/4"

2"

2-1/4"

2-1/2"

IBearingCarriers(9)
(DualOutlet-PumpOnly)
Outlets;forclockwiseporting
thetopportnumbercomesfirst;
forcounter-clockwiseportingthe
bottomportnumbercomesfirst.

INOUTCWCCW

SAESplitFlange
2-1/2"1-1/4"

2-1/2"1-1/4"

2-1/2"1"

2"1-1/4"

2"1-1/4"

2"1"

1-1/2"1-1/4"

1-1/2"1-1/4"

1-1/2"1"

1-1/4"1-1/4"

1-1/4"1-1/4"

1-1/4"1"

1"1"

1-1/4"AFFA

1"AGGA

1"AHHA

1-1/4"AMMA

1"ANNA

1"APPA

1-1/4"ATTA

1"AUUA

1"AVVA

1-1/4"AWWA

1"AXXA

1"AYYA

1"AZZA

SplitFlange
1-1/4"1-1/4"DMMD

1-1/4"1"DNND

1"1"DPPD

1.1/4"1-1/4"DTTD

1-1/4"1"DUUD

1"1"DVVD

1-1/4"1-1/4"DWWD

1-1/4"1"DXXD

1"1"DYYD

1"1"DZZD

ODTubePorting
1-1/4"1-1/4"GMMG

1-1/4"1"GNNG

1"1"GPPG

1-1/4"1-1/4"GTTG

1-1/4"1"GUUG

1"1"GVVG

1-1/4"1.1/4"GWWG

1-1/4"1"GXXG

1"1"GYYG

1"1"GZZG

ConnectingShaft(10)

Forconnectingtandemunits
1ConnectingShaft

r~9arkcr

cmVrev.MaxPressure

20.93500psi(241bar)
31.33500psi(241bar)

41.83500psi(241bar)

52.23500psi(241bar)

62.73500psi(241bar)
73.13250psi(224bar)

83.63000psi(207bar)
94.02750psi(190bar)

104.52500psi(172bar)

(SingleOutlet-PumpOnly)
Outletforfrontsection.

JNOUTCWCCW

SAESplitFlange
2"1-1/2"

2"1-1/4"

2"1"

1-1/2"1-1/2"

1-1/2"1-1/4"

1-1/2"1"

1-1/4"1-1/4"

1-1/4"1"
.y.y.

1-1/4"1"

ODTubePorting
2"1-1/2"

2"1-1/4"

2"1"

1-1/2"1-1/2"

1-1/2"1-1/4"

1-1/2"1"

1-1/4"1-1/4"

1-1/4"1"

1"1"

BSPPPorting

2"1-1/2"

2"1-1/4"

2"1"

1-1/2"1-1/2"

1-1/2"1-1/4"

1-1/2"1"

1-1/4"1-1/4"

1-1/4"1"

1"1"

HBBH

HCCH

HFFH

HLLH

HMMM

HNNH

HOOH

HPPH

HQOH

RSSR

KBBK

KCCK

KFFK

KLLK

KMMK

KNNK

KOOK

KPPK

KQQK

KRRK

KSSK

KTTK

KUUK

KVVK

KWWK

KXXK

KYYK

KZZK

PGP/PGM300Series.PGP/PGM400Series
CastIronBushingDesign

ShaftType(8)

(ForSingle,TandemorTwo-pieceShaft-unlessnoted)
688X32X36DIN5462Spline(two-pieceonly)

7SAE'C"Spline

11SAE'0"Keyed
25SAE-B"Spline
43SAE"BB"Keyed
73SAE"C"KeyedLong(singleandtwo-pieceonly)
98SAE"BB"Splined(tandemonly)

(CombinedOutlet)
Outletforfrontsection,

INOUTCWCCW

SAESplitFlange(pump)
2"1-1/2"UNNU

2"1-1/4"UOOU

1-1/2"1-1/2"UPPU

1-1/2"1-1/4"UOQU

1-1/4"1-1/4"URRU

SAESplitFlange(motor)
2"2"AA-Doub!e

1-1/2"1-1/2"BB-Double

1-1/4"1-1/4"CC-Double

1"1"EE-Double

3/4"3/4"FF-Double

ODTubePorting(pump)
2"1-1/2"PEEP

2"1-1/4"PMMP

1-1/2"1-1/2"PNNP

1-1/2"1-1/4"PQQP

1-1/4"1-1/4"PRRP

ODTubePorting(motor)
1-1/2"1-1/2"MM-Double

1-1/4"1-1/4"NN-Double

1"1"QO-Double

3/4"3/4"RR-Double

CommonInletPassage
NoPortsCD

MetricSplitFlange(motor)
2"2"

1-1/2"1-1/2"

1-1/4"1-1/4"

1"1"

3/4"3/4"

GG-Double

HH-Double

JJ-Double

KK-Double

LL-Double

(CombinedOutlet)
Outletforfrontsection.

INOUTCWCCW

•••♦

BSPPPorting(motor)

1-1/2"1-1/2"WW-Oouble

1-1/4"1-1/4"XX-Double

1"I"YY-Double

3/4"3/4"ZZ-Double

MetricStraightThread(motor)
1-1/2"1-1/2"SS-Double

1-1/4"1-1/4"TT-Double

1"1"UU-Double

3/4"3/4"W-Double

*Outletportforrearsection.

ParkerHannifinCorporation

GearPumpDivision
Youngstown,OhioUSA



Catalog HY09-0300/US

PGP/PGM365 Series - Codin

PGP/PGM300 Series, PGP/PGM400 Series
Cast Iron Bushing Design

P Pump

M Motor

Single Unit

Tandem Unit (flush studs)
Single or Tandem with
two-piece shaft
(O.B. bearing required)

Unit with Extended Studs

Pump, CW w/o

O.B. bearing
Pump. CCW w/o

O.B. bearing

Pump, cwwith

O.B. bearing
Pump, ccw with
O.B. bearing
Motor, bi-rot w/ O.B.

bearing + 1/4" ODT drain
Motor, bi-rot w/o O.B.

bearing + 1/4" ODT drain

SAE B" 4 bolt

SAE "0" 4 bolt

SAE "B" 2 bolt

SAE "C" 2 bolt

AB Pump

EB Motor

(Side Ported)
IN OUT CW CCW

SAE Split Flange
2" 1-1/2" EC

2" 1-1/4" EF

2" 1" EG

1-1/2"1-1/2" EH

1-1/2"1-1/4" EJ

1-1/2" 1" EK

1-1/4"1-1/4" EL

1-1/4" 1"

1" 1"

2"

1-1/2" -

1-1/4" -

1"

1" EM

1" EN

OE

OF

OG

OJ

1-1/2" OL

1-1/4" OM

1" ON

(pump)
CE

FE

GE

HE

JE

KE

LE

ME

NE

EO

FO

60

JO

LO

MO

NO

SAE Split Flange (motor)
1-1/2"1-1/2" CR-Double

1-1/4-1-1/4" CS-Double

1" 1" CT-Double

3/4" 3/4" CV-Double

OD Tube Porting (pump)
1-1/2"1-1/4" FB BF

1-1/2" 1" FC CF

1-1/4"1-1/4" FG GF

1-1/4" 1

1" 1

1-1/2" •

1-1/4" •

1"

1" FJ

1" FL

BC

BG

BJ

1-1/4" BL

1" BN

(Side Ported)
IN OUT CW CCW

OD Tube Porting (motor)
1-1/4"l-l/4" VC-Double

1" 1" VN-Double

3/4" 3/4" VR-Double

Unported (pump)
Unported Bl IB

Unported (motor)
BA Unported

Metric Split Flange (pump)
2" 1-1/2" ER RE

2" 1-1/4" ES SE

2" 1" ET TE

1-1/2"1-1/2" EU UE

1-1/2"1.1/4" EV VE

1-1/2" 1" EW WE

1.1/4"1-1/4" EX XE

1-1/4" 1" EY YE

1" 1" EZ ZE

2" - OP PO

1-1/2" - OR RO

1-1/4" - OS SO

1" OT TO

- 1-1/2" OV VO

- 1-1/4" OW WO

1" OX XO

Metric Split Flange (motor)
1-1/2"1-1/2" CW-Double

1-1/4"1-1/4" CX-Double

1" 1" CY-Double

3/4" 3/4" CZ-Double

(Side Ported)

GearWidth in.Vrev. cm'/rev. Max Pressure

07 3/4" 2.70 44.3 3500psi (241 bar)

10 1" 3.60 59.0 3600psi (241 bar)

12 1-1/4" 4,50 73.8 3500psi (241 bar)

15 1-1/2" 5.40 88,5 3500psi (241 bar)

17 1-3/4" 6.30 103.3 3500psi (241 bar)

20 2" 7.20 118,0 3500psi (241 bar)

22 2-1/4" 8.10 132,8 3250psi (224 bar)

25 2-1/2" 9.00 147,5 3000psi (207 bar)

(For Singie, Tandem or Two-piece Units -unless noted)
7 SAE "C" Spline (singie and tandem only)

11 SAE "0" Keyed

25 SAE "B" Spline (single only)

PGP/PGM365 Series Coding r̂andam: Repeat if Nece..ary^

TlITnrnrrirftirTirhl ll—11 l l—11—l!—ll—11—ll—11 11 11 l"" "ir-ir-irnnnn
LiUljiJI ^LUL^LDI ^1 II ^1 ^1 ^1 ll 11 ^L_ll ^1 ^1 11 1l jljljljljljlj

IN OUT CW CCW

• • • ♦

Metric Straight Thread (motor)
1-1/4"1-1/4" VS-Double

1" 1" VT-Double

3/4" 3/4" VW-Double

BSPP Porting (pump)
1-1/2"1-1/4" FN NF

1-1/2" 1" FP PF

1-1/4"1-1/4" FR RF

1-1/4" 1" FS SF

1" 1" FT TF

1-1/2" BP PB

1-1/4" BQ QB

1" BR RB

- 1-1/4" BT TB

1" BU UB

BSPP Porting (motor)
1.1/4-1-1/4" VX-Double

1" 1" VY-Double

3/4" 3/4" VZ-Double

Parker l-lannifin Corporation
Gear Pump Division

Youngstown, Ohio USA



CatalogHY09-0300/US

PGP/PGM365Series-Codtn

BearingCarriers(9)

(DualOutlet-PumpOnly)
Outlets:forclockwiseporting
thetopportnumbercomesfirst;
forcounter-clockwiseportingthe
bottomportnumbercomesfirst.

INOUTCWCCW

SAESplitFiance
2-1/2"1-1/2"1-1/2

2-1/2"1-1/2"1-1/4

2-1/2"1-1/2"1"

2-1/2"1-1/4"1-1/4

2-1/2"1-1/4"1"

2-1/2"1"1"

2"1-1/2"1-1/2'

2"1-1/2"1-1/4'

2"1-1/2"1"

2"1-1/4"1-1/4'

2"1-1/4"1"

2"1"1"

1-1/2"1-1/2"1-1/2'

1-1/2"1-1/2"1-1/4"

1-1/2"1-1/2"1"

1-1/2"1-1/4"1-1/4"

1-1/2"1-1/4"1"

1-1/2"1"1"

1-1/4"1-1/4"1-1/4'
MM"1.1/4"1"

1-1/4"1"1"

1"1"1"

ODTubePorting
2"1-1/2"11/2"

2"1-1/2"11/4"

2"1-1/4"11/4'

2"1-1/4"1"

2"1"1"

1-1/2"1-1/2"11/2'

1-1/2"1-1/2"11/4'

1-1/2"1-1/2"1"

1-1/2"1-1/4"11/4'

1-1/2"1-1/4"1"

1-1/2"1"1"

1-1/4"1-1/4"11/4'

1-1/4"1-1/4"1"

1-1/4"1"1"

1"1"1"

"ACCA

"ADDA

AEEA

"AFFA

AGGA

AHHA

"AJJA

"AKKA

ALLA

"AMMA

ANNA

APPA

"AQQA

"ARRA

ASSA

"ATTA

AUUA

AVVA

"AWWA

AXXA

AYYA

AZZA

GJJG

GKKG

GLLG

'GMMG

GNNG

GPPG

'GQQG

GRRG

GSSG

GTTG

GUUG

GVVG

GWWG

GXXG

GYYG

GZZG

Forconnectingtandemunits

1ConnectingShaft

(DualOutlet-PumpOnly)
Outlets:forclockwiseporting
thetopportnumbercomesfirst;
forcounter-clockwiseportingthe
bottomportnumbercomesfirst.

INOUTCWCCW

MetricSplit
2-1/2"1-1/2'

2-1/2"1-1/2'

2-1/2"1-1/2'

2-1/2"1-1/4"

2-1/2"1-1/4"

2-1/2"1"

2"1-1/2'

1-1/2"1-1/2"

1-1/2"1-1/2"

1-1/2"1-1/2"

1-1/2"1-1/4"

1-1/2"1-1/4"

1-1/2"1"

1-1/4"1-1/4"

1-1/4"1-1/4"

1-1/4"1"

1"1"

Fiange
'1-1/2"

'1-1/4"

'1"

•1-1/4"

1"

1"

1-1/2"

1-1/4"

1"

1-1/4"

1"

1"

1-1/2"

1-1/4"

1"

1-1/4"

1"

1"

1-1/4'"

1"

1"

1"

DBBD

DCCD

DEED

DPFD

DGGD

DHHD

DJJD

'DKKD

DLLD

'DMMD

DNND

DPPD

DQQD

DRRD

DSSD

DTTD

DUUD

DVVD

DWWD

DXXD

DYYD

DZZD

Porting
1-1/2"1-1/2

1-1/4"1-1/4

1-1/2"1-1/2

1-1/2"1-1/4

1-1/2"1"

1-1/4"1-1/4

'JHHJ

'JKKJ

JLLJ

'JMMJ

JNNJ

JPPJ

JQQJ

-JRRJ

JSSJ

•JTTJ

JUUJ

JVVJ

'JWWJ

JXXJ

JYYJ

JZZJ

PGP/PGM300Series,PGP/PGM400Series
CastironBushingDesign

(SingleOutlet•PumpOnly)(CombinedOutlet)
Outletforfrontsection.

INOUTCWCCW

MetricSplitFlange
2-1/2"1-1/2"CNNC

2-1/2"1-1/4"CPPC

2-1/2"1"CQQC

2"1-1/2"HRRH

2"1-1/4"HSSH

2"1"NTTH

1-1/2"1-1/2"HUUH

1-1/2"1-1/4"HVVH

1-1/2"1"HWWH

1-1/4"-1/4"HXXH

1-1/4"1"HYYH

r1"HZZH

SAESplitFlange
2-1/2"1-1/2"CJJC

2-1/2"1-1/4"CLLC

2-1/2"1"CMMC

2"1-1/2"HBBH

2"1-1/4"HCCH

SAESplitFlange(continued)
2"1"HFFH

1-1/2"1-1/2"HLLH

1-1/2"1-1/4"HMMH

1-1/2"1"HNNH
1.1/4"1.1/4"HOOH

1-1/4"1"HPPH

1"1"HQQH

2-1/2"1-1/2"NRRN

1-1/4"1"RSSR

ODTubePorting
2"1-1/2"KBBK

2"1-1/4"KCCK

2"1"KFFK

1-1/2"1-1/2"KLLK

1-1/2"1-1/4"KMMK

1-1/2"1"KNNK

1-1/4"1-1/4"KOOK

1-1/4"1"KPPK

1"1"KQQK

Outletforfrontsection.

INOUTCWCCW

••••

SAESplitFlange(pump)
2-1/2"1-1/2"UCCU

2-1/2"1-1/4"UFFU

2"1-1/2"UNNU

2"1-1/4"UOOU

1-1/2"1-1/2"UPPU

1-1/2"1-1/4"UQQU

1-1/4"1-1/4"URRU

SAESplitFlange(motor)
2"2"AA-Double

1-1/2"1-1/2"BB-Double

1-1/4"1-1/4"CC-Double

1"1"EE-Double

3/4"3/4"FF-Double

ODTubePorting(pump)
2"1-1/2"PEEP

2"1-1/4"PMMP

1-1/2"1-1/2"PNNP

1-1/2"1-1/4"PQQP

1.1/4"1-1/4"PRRP

ODTubePorting(motor)
1.1/2"1-1/2"MM-Double

1-1/4"1-1/4"NN-Double

1"1"QQ-Double

3/4"3/4"RR-Double

MetricSplitFlange(motor)
2"2"GG-Double

1-1/2"1-1/2"HH-Double

1-1/4"1-1/4"JJ-Double

1"1"KK-Double

3/4"3/4"LL-Double

BSPPPorting(motor)
1-1/2"1-1/2"WW-Double

1-1/4"1-1/4"XX-Double

1"1"YY-Double

3/4"3/4"ZZ-Double

MetricStraightThread(motor)
1-1/2"1-1/2"SS-Double

1-1/4"1-1/4"TT-Double

1"1"UU-Doubfe

3/4"3/4"W-Double

CommonInletPassage
NoPortsCD

*Outletportforrearsection.

ParkerHannifinCorporation
GearPumpDivision

Youngstown,OhioUSA



Catalog HY09-0300/US

PGP/PGM300 Series - General Information

General Information
PGP/PGM300 Series

Pumps & Motors

• Three-piece cast iron construction
• Low friction bushing design
• Heavy-duty application
• Single, multiple, piggyback

and thru-drive assemblies

The PGP/PGM300 Series pumps and motors set the
standard for superior performance and reliability in
heavy-duty hydraulic application. The three-piece
cast iron construction with large area, low-friction
bushings provide strength, high efficiency and long
life in severe operating environments. The design
includes an advanced thrust plate and seal configu
ration, which optimizes performance even in high
temperature and low viscosity conditions.

The PGP300 Series pumps are available in single,
multiple, piggyback, and thru-drive assemblies.
Multiple pumps reduce mounting costs, allow for a
small package size and common inlet capabilities.
Assemblies up to six pumping sections are available.
Piggyback pumps allow the combination of pump
sections of different frame size to use a common

inlet in tandem configuration. The thru-drive feature
allows an independent piston or gear pump to be
mounted to a rear SAE drive pad. Multiple section
motors are also available providing enhanced torque
and speed control as well as smooth torque ripple.

Relief valve, priority valve, load-sense unloading,
and other integrated or bolt-on valve options are
also available.

PGP/PGM300 Series, PGP/PGM400 Series
Cast Iron Bushing Design
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PGP/PGIVI300 Series - PL Factor

PL Factor
Each section of a multiple pump or motor should be
regarded as a single unit with corresponding delivery
and power input requirements. Since the entire input
horsepower is fed through a common drive shaft, the
power delivered to or from the unit is limited by the
physical strength of the shaft. This limit is defined as
a "PL" factor; "P" being the operating pressure and
"L"the summation of gear widths.

In multiple units the "PL" must be calculated for the
first connecting shaft as well as the drive shaft. Each
style or type of shaft has a unique "PL" factor as
noted in the table to the right.

Pressure X Total Gear Width = PL

PL MUST NOT EXCEED NUMBER SHOWN IN

CHART FOR APPROPRIATE SHAFT

Case Hardened Gears
SAE 2- or^-Boll

Mountit)gs

PGP/PGM300 Series, PGP/PGM400 Series
Cast Iron Bushing Design

PGP/PGM315

SAE "A" Spline
(up to 1.2S" GW)

SAE "A" Key
SAE"B" Spline
SAE "B" Key
Connecting Shaft

PGP/PGM330
SAE "B" Spline
SAE "B" Key
SAE"B-B" Spline
SAE"B-B" Key
SAE "C" Spline
SAE "C" Key
Connecting Shaft

PGP/PGM350

SAE "B" Spline
SAE"B" Key
SAE "B-B" Spline
SAE"B-B" Key
SAE "0" Spline
SAE "C" Key
Connecting Shaft

PGP/PGM369
SAE "B" Spline
SAE "B" Key
SAE"B-B" Spline
SAE"B-B" Key
SAE "C" Spline
SAE"C" Key
Connecting Shaft

Split-flarige or ODT
Ports

High Tempeoture
Seals

One-piece Drive
Shafl & Gear

Balanced Thrust Plates

Minimize Friction and Leakage

Low-friction

Bushirig Coaling

Lorig Shaft Journals Provide
Superior Bearing Surface

ilnlernal Passage Constantly
Lubricates Bushings

Large Passages for
Better Pump Feed

Extended Studs

Available for Mounting
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PGP/PGM300 Series - General Data

toifflialData
Pump Type
Heavy duty, cast iron, external gear pump

Mounting
SAE standard flanges, ZF, others

Porting
SAE split flanges and other types of threaded ports
(see table page 7)

Shaft Style
SAE splined, keyed, and others (see table page 7}
Drive
Clockwise, counterclockwise, double. Direct drive
with flexiblecoupling is recommended. Pumps
subject to radial loads must be specified with an
outboard bearing. Axial loading is not allowed.

Speed
From 400 to 3000 rpm.

Theoretical Displacements
(See table page 4)

Maximum radial loads with
outboard bearing
PGP/PGM315 (only SEC - 90) 720 lb.
PGP/PGM330 785 lb.

PGP/PGM350 11251b.

PGP/PGM365 1460 lb.

Pump Inlet Pressure
30 psia (15psig) maximum pressure/5 in. Hg
maximum vacuum at operating temperature

Outlet Pressure
(See table page 4)

Hydraulic Fluids
Mineral oil, fire resistant fluids:
• water-oil emulsions 60/40, HFB

• water-glycol, HFC
• phosphate-esters, HFD (FPM seals required)

Fluid temperature
Mineral oil with standard seals:

0" to 180" F (-20" C to +80° C)
Fire resistant fluids HFB, HFC
0°to 150" F (-20° C to +65" C)

Fluid velocity
From 7.5 to 1600 cSt (50 to 7500 sus)
Recommended 15 to 75 cSt

PGP/PGM300 Series, PGP/PGM400 Series
Cast Iron Bushing Design

Filtration
ISO 4406 code:

• 19/16 at 2000 psi/140 bar
• 17/14 at 3000 psi/ 210 bar
•15/12 at 4000 psi/275 bar

Flow Viscosity
Mineral oil and HFD:

• Inlet up to 8 fps/ 2.5 m/s
• Outlet up to 18 fps/ 6,0 m/s

Fire resistant fluids HFB, HFC
• Inlet up to 5 fps/1.5 m/s
• Outlet up to 13 fps/ 4.0 m/s

Multiple Pump Assemblies
Up to 6 gear sections of the same model,
even with different gear widths

Piggyback Assemblies
Several models can be mounted together, one at the
rear of the other. Fluids will intermix even with

separate reservoirs; PGP/PGM330/315,
PGP/PGM350/315, PGP/PGM365/330,
PGP/PGM365/330/315

Add-a-pump assemblies
Similar to piggyback, but fluids are not intermixed.
PGP330/AI (Al: aluminum pumps)
PGP350/AI, PGP350/315, PGP350/330.
PGP350/350, PGP365/AI, PGP365/315,
PGP365/330, PGP365/350

Pumps With Priority Outlet
Load Sensing Availability
Available for models PGP315, PGP330, PGP350
• For operation outside given parameters, please

consult the representative in your area.
• The smallest gear width of each model is not

recommended for single units at the maximum
rated pressure f

• Theoretical displacement is equal to the theoretical
flow at 1000 rpm.

14 Parker Hannifin Corporation
Gear Pump Division
Youngstown, Oiiio USA
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PGP/PGIVI300 Series - Porting/Drive Shaft

Porting
SAE Flanged Ports Metric Thread (SSM)

Port Size A B C 0
inch mm mm mm mm mm

0.50 12.7 17.5 38.1 1M 8x1.25 i 23.9

0.75 19.1 22.2 47.6 IM 10x1.50 224

1.00 25.4 26.2 52.2 'M 10x1.50 22.4

1.25 31.8 30.2 58.7 M 10x1.50 284

1.50 36.1 35.7 69.9 M 12x1.75 26.9
2.00 50.8 42.9 77.8 M 12x1.75 26.9

2.50 63.5 50.8 88.9 M 12x1.75 30.2

SAE Flanged Ports UNC Thread (SSS)
Port Size A B C D

inch mm . mm mm mm mm

0.50 12,7 17,5 38.1 1 5/16"-18l 23.9

0.75 19.1 22.2 47.6

CD

CO

22.4

1.00 25.4 26.2 52.2 3/8--16 22,4

1,25 31.8 30.2 58.7 7/16"-14 28.4

1.50 36.1 35.7 69.9 1/2"-13 26.9

2.00 50.8 42,9 77,8 1/2"-13 26.9

2.50 63,5 50,8 J 88,9 1/2"-13 30.2

British Standard Pipe Parallel (BSPP)

BSPP A
mm

B
mm

C
mm

D
mm

0.50"-14 19.00 34.0 2.5 14.0

0.75"-14 24.50 40.0 2.5 16.0

1.00"-11 30.75 50.0 2.5 18.0

1.25"-11 39.50 58.0 2.5 20.0

1.50"-11 45.25 64.0 2.5 22.0

2.00"-11 56.25 78.0 3.0 24.0

SAE Straight Thread (ODT)

ODT A
UNF

B
mm

C
mm

1/2" 3/4"-16 14.3 30.2

5/8" 7/8"-14 16.7 34.1

3/4" 1-1/16"-12 19.1 41.3

7/8" 1-3/16--12 19.1 44.8

1" 1-5/16"-12 19.1 48.5

1-1/4" 1-5/8"-12 19.1 57.7

1-1/2" 1-7/8"-12 19.1 65.0

2" 2-1/2"-12 19.1 88.4

PGP/PGM300 Series, PGP/PGM400 Series
Cast Iron Bushing Design

Drive Sliaft

Maximum input Torque

Shaft Stvie 315 330 350 365
' .2 pieces: 2 ib-ft Nm Ib-flNm Ib-ftNm

SAE BB

SAEC

spiined - 1

9 teeth 2

5/8" keyed
1

2

1spiined - •
13 teeth 2

7/8" keyed
1

2

spiined -
15 teeth

1" keyed

1.25" keyed

DIN 5462 B8 X 32 X 36

DIN254 taper 1:5 55 74

242 328 242 328

242 328 242 328

167 226 167 226

167 226 167 226

371 503 371 503

300 407 371 503

250 339 250 339

250 339 250 339

708 960 708 960

300 407 533 723

500 678 500 678

300 407 500 678

159 215 I 300 407

90 122 I 159 215 I 300 407 I 533 723Connecting Shaft

British Standards

SAE Straight
B
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PGP/PGM300Series-PerformanceCurves

PGP/PGM300Series,PGP/PGM400Series
CastIronBushingDesign

PGP/PGM315,PGP/PGIVI330,PGP/PGM350,PGP/PGM365PerfopmanGeCurves
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PGP/PGM300 Series - Dimensional Data

PGP/PGM300 Series, PGP/PGM400 Series
Cast Iron Bushing Design

Dimensional Data

Single Pumps & Motors

Model

PGP/PGM315
4.27+GW

108.5+GW

PGP/PGM330
6.19+GW

157.2-K3W

PGP/PGM350
7.06+GW

179.3+GW

PGP/PGM365
7.31+GW

185.7+GW

Dimensions Inches/mm

B C** D* E F G

14.75 14.25 1.88 IMHil .75

41.1 47.8 mm 19.1

3.12

149.41 174.8 41.1 79.2 wm 22.2

Niltl 7.12 im 3.50 IBESEESI
152.4 88.9 77.7 25.4

7.25 7.38 vm 3.75 1.12

184.2 187.5 95.3 77.7 28.6

H J(P)
3.27+GW 4.0

83.1+GW . 101.6

4.94+GW 4.81

125.5+GW 122.2

5.56+GW 5.75

141.2+GW 146.1

5.81+GW 6.25

147.6+GW 158.8

PGP316is 0.40+ GW

Tandem Pumps & IVIotors

127.0

5.75

146.1

6.25

Dimensions Inches/mm

Model ^3^ ;. B C** D* E F G H 1 J K l** M** >I{P) MM)
PGP/PGM 7.05+T.GW 4.75 \mi 1.62 1.88 1,75 2.62 1.84 .34 ./b 3.59+GW \rm12./b 4.U : 419

315 179.1+TGW 120.7 IIKMil 41.1 47.8 44.5 66.5 mi 8.6 19.1 91.2+GW iBgaggEinffiaEBSgj

PGP/PGM 9.88+TGW • 5.38+GW

330 250.9+TGW 149.4 172.2 141.1 79.2 57.2 88.9 PI3 15.7 22.2 136.7+GW\fm 93.7 122.2 127,0

PGP/PGM 10.25+TGW: 6.00 wm 2.19 3.50 2.25 3.50 vm .50 5.75+GW 4.12 1 5.75 5.75

350 260.4+TGW 152.4 195.3 55.6 88.9 57.2 88.9 63.5 12,7 25.4 146.1+GW 104.6! 146.1 146,1

PGP/PGM 11.38+T.GWj 7.25 .62 1.12 6.25+GW

1 365 289.1+TGW 184.2 212.9 155.6 195.3 166.5 1 15.7 28.6 158.8+GW 93.7 119.11 158.81 158,8

Inlel Pott ({. Port (J

To find the approximate weight of a multiple section
assembly, add the weight of each section as a single.
For the PGP/PGM330 frame size subtract 10% from
this figure.

•Thisdimension willvary withtype of driveshaft. " This dimensionwill varywithtype of ports. T=Total

Weights
The following are the approximateweightsof a single To fii
1" gear section in each frame size: asse

PGP/PGM315 ... 18 lbs. PGP/PGM330 36lbs.
PGP/PGM350 ... 51 lbs. PGP/PGM365 56 lbs. 1
For each additional 1/4" of gear width add;
PGP/PGM315 1 lb. PGP/PGM330 ...1- 1/4 lbs.
PGP/PGM350... 1-1/2lbs. PGP/PGM365 2-1/2 lbs.
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PGP/PGM315 Series - Pump Performance Data Cast Iron Bushing Design

PGP315 Pump Performance Data
UmiHi IKi l ti ll'

GPM • 2.0 3.2 4.4 5.5 6;7 7.9 9.0

LPM 8 12 17 21 26 30 34

HP 5 8 11 13 15 15 15

kW 4 6 8 10 11 11 11

GPM 2.8 4.4 6.0 7.6 9.2 10.7 12.2

LPM 11 17 23 29 35 40 46

HP 7 11 14 18 20 21 20

kW 5 8 11 13 15 15 15

GPM 3.6 5.6 7.7 9.6 11.6 13.5 15.4

LPM 14 21 29 36 44 51 58

HP 9 13 18 22 25 26 25

kW 7 10 13 16 19 19 19

GPM 4.4 6.8 9.3 11.6 14.0 16.3 18.6

LPM 17 26 35 44 53 62 70

HP 11 16 21 27 30 31 30

kW 8 12 16 20 22 23 23

GPM 5.2 8.1 10.9 13.6 16.4 19.1 21.8

LPM 20 30 41 51 62 72 83

HP 12 19 25 31 35 36 35

kW 9 14 18 23 26 27 26

GPM 6.0 9.3 12.5 15.6 ! 18.8 21,9 25.1

LPM 23 35 47 59 71 83 95

HP 14 21 28 35 40 41 40

kW 11 16 21 26 30 31 30

GPM 7.7 11.7 15.7 19.6 23.7 27.6 31.5
LPM 29 44 59 74 90 104 119

HP 18 27 35 44 50 51 51

kW 13 20 26 33 37 38 38

PGM315 Motor Performance Data

Performance data shown are the

average results based on a series of
laboratory tests of production units and
are not necessarily representative of
any one unit. Tests were run with the oil
reservoir temperature at 120°F and
viscosity 150 SUS at 100°F.

Note: Pump output flow is at the
maximum rated pressure (see page 15).

Speed Output
RPM Torque

1"
3500 psi

1-1/4"
3500 psi

GearWidths

1-1/2"
3300 psi

1-3/4"
2900 psi

2"
2500 psi

900
in/lbs 7.1

mm 27

1200
1 In/lbs 1 8.8

33

1500
1 in/lbs 1 10.6

HIlH 40

1800
in/lbs 12.3

Nm 46

2100
in/lbs 14.0

Nm 53

2400
in/lbs 15.7

Nm 59

3000
in/lbs 19.0

Nm 72

665 8.3 830 9.6 940 10.9 965 12.2 950

75.1 32 93.8 37 106.2 41 109.0 46 107.3

665 10.5 830 12.2 940 13.8 965 15.5 950

75.1 40 93.8 46 106.2 52 109.0 59 107.3

660 12.6 825 14.7 935 16,7 955 18.8 945

74.6 48 93.2 56 105.6 63 107.9 71 106.8

655 14.7 820 17,2 930 19.6 950 22.1 940

74.0 56 92.6 65 105.1 74 107.3 84 106.2

655 16.8 820 19.7 930 22.5 950 25.4 940

74,0 64 92.6 75 1 105.1 85 107.3 96 106.2

640 18.9 800 22.2 910 25.4 930 28.8 920

72.3 72 90.4 84 102.8 96 105.1 109 103.9

640 23.0 800 27.2 905 31.2 925 35.3 915

A Inpul Flow GPM/LPM:

Note: In accordance with

6: Output Torque IN/LBS/Ntn

our policy of cor^linuing product development, we reserve the right to change specifications shown in this catalog wrthout notice

Parker Hannifln Corporation
Gear Pump Division
Youngstown, Ohio USA
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PGP/PGM330 Series - Pump Petfomiance Data Cast Iron Bushing Design

PGP330 Pump Performance Data
liKUHiMM

GPM 3.2 5.1 7.0 8.8 10.6 12.4 14.3

LPM 12 19 26 33 40 47 54

HP 9 13 17 21 26 28 29

kW 6 10 13 16 19 21 22

GPM 4.5 7.0 9.5 12.0 14.5 16.9 19.4

LPM 17 26 36 45 55 64 73

HP 11 17 23 28 34 37 39

kW 8 13 17 21 25 28 29

GPM 5.8 8.9 12.1 15.2 18.3 21.4 24.5

LPM 22 34 46 57 69 81 93

HP 14 21 28 35 43 46 49

kW 11 16 21 26 32 34 36

GPM 7.1 10.8 14.7 18.4 22.1 25.9 29.6

LPM 27 41 55 70 84 98 112

HP 17 26 34 43 1 51 55 58

kW 13 19 25 32 38 41 44

GPM 8.4 12.7 17.2 21.6 26.0 30.3 34.7

LPM 32 48 65 82 98 115 131

HP 20 30 40 50 60 65 68
kW 15 22 30 37 44 48 51

GPM 9.6 14.7 19.8 24.8 29.8 34.8 39.8

LPM 36 55 75 94 113 132 151

HP 23 34 45 57 68 74 78
kW 17 25 34 42 51 55 58

GPM 12.2 18.5 24.9 31.2 37.5 43.8 50.1

LPM 46 70 94 118 142 166 190

HP 28 43 57 71 85 92 97

kW 21 32 42 53 64 69 73

PGIVI330 Motor Performance Data

Performance data shown are the

average results based on a series of
laboratory tests of production units and
are not necessarily representative of
any one unit. Tests were run with the oil
reservoir temperature at 120°F and
viscosity 150 SUS at iOOT.

Note; Pump output flow Is at the
maximum rated pressure (see page 16).

Output
Torque

1"

3500 psi
A B

in/lbs 10.1 1010

Nm 38 114.1

in/lbs 12.8 1005

Nm 49 113.6

in/lbs 15.6 1000

Nm 59 113.0

in/lbs 18.4 995

Nm 69 112.4

in/lbs 21.1 990

Nm 80 111.9

in/lbs 23.9 985

Nm 90 111.3

in/lbs 29.2 980

Nm 110 110.7

1-1/4"

3500 psi

Gear Widths

1-1/2"

3500 psi
1-3/4"

3250 psi
2"

3000 psi
B

1270

143.5

1265

142.9

1255

141.8

1250

141.2

1240

140.1

1235

139.5

1230

136 139.0

14.5 1530

55 172.9

18.6 1525

70 172.3

22.6 1515

85 171.2

26.6 1505

101 170.0

30.7 1495

116 168.9

34.7 1480

131 167.2

42.6 1475

161 166.7

B A B

1665 19.0 1770

188.1 72 200.0

1660 24.3 1760

187.6 92 198.9

1650 29.6 1750

186.4 112 197.7

1640 34.9 1740

185.3 132 196.6

1625 40.2 1720

183.6 152 194.3

1605 45.5 1695

181.3 172 191.5

1595 56.0 1685

180.2 212 190.4

A Input Flow GPM/LPM: B:Oulpul Torque IN-LBS/Nm

Note:Inaccordance wiihou' policy o1coniinuing product devetopmenl.we reserve the right to change specificationsshown in this catalog without notice
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PGP/PGM350 Series - Pump Performance Data Cast Iron Bushing Design

PGP350 Pump Pepfopmance Data

GPM
mluM

4.0
mSUM

6.4 8.8

maiLm

112 1 13.7 16.1 ' 18.6 21.0 23.4

LPM 15 24 33 42 52 61 70 79 89

HP 11 17 22 28 33 36 38 39 40

kW 8 12 17 21 25 27 28 29 30

GPM 5.6 8.8 12.1 15.4 18.7 21.9 25.2 28.4 31.7

LPM 21 33 46 58 71 83 95 108 120

HP 15 22 30 37 44 48 "51 52 53

kW 11 17 22 28 33 36 38 39 39

GPM 7.3 11.3 15.5 19.5 23.6 27.7 31.8 35.9 40.0

LPM 28 43 59 74 89 105 120 136 151

HP 18 28 37 46 55 60 63 65 66

kW 14 21 28 34 41 45 47 49 49

GPM 8.9 13.8 18.8 23.6 28.6 33.5 38.4 i 43.3 48.3

LPM 34 52 71 89 108 127 145 • 164 183

HP 22 33 44 55 67 72 76 : 78 79

kW 17 25 33 41 50 54 57 58 59

GPM io:6 16.3 22.1 27.8 33.6 39.3 45.1 50.8 56.6

LPM 40 62 84 105 127 149 171 192 214

HP 26 39 52 65 78 84 89 91 92

kW 19 29 39 48 58 63 66 68 69

GPM 12.2 18.8 25.4 31.9 38.5 45.1 51.7 58.2 1 64.8
1

LPM 46 71 96 121 146 171 196 220 245

HP 30 44 59 74 89 S6 101 105 106

kW 22 33 44 55 66 72 76 78 79

PGM350 Motop Pepfopmance Data

Performance data shown

are the average results
based on a series of

laboratory tests of
production units and are
not necessarily represen
tative of any one unit.
Tests were run with the

oil reservoir temperature
at 120''F and viscosity
150 SUS atlOOT.

Note; Pump output flow
is at the maximum rated

pressure (see page 18).

Speed Input 1" 1-1/4"
RPM Torque 35g0psi . 3500 psi

Gear Widths

1-1/2" 1-3/4"

3500|isi 3250 psl
"2" 'Wz-lj-i"'"7- y2-1/2" "

,3000.psi / . aSOO psi

91 146.3

27.5 1285

•^•iEiaa mMMuifMSi EihwiMH HiCT
BitaiPfiBiamnaiiBsgiimn

^laiRgiaBEH^^BMIlE^BBiaEigEgHigaiiassia
BBfajgEflH lEgj^ggwmwgm lEamasM ifia

lEElEE® lEEl^lIHIEEBIBa^^BQ
KiiiilBsEI KfJMiiaiiii wgjfoKtti BW8il3g5!3

i^BEBiESBflS tmmtnBS117 142.9 143 180.8

Blilw«wa IBIilKMPi nfilKttaa
BHBIEI^!l

nCTgRggiBigiEaaggggi

lEIBI
11^1

lE^I
liBli

1^1
1^1
|i3c!51R5gBI

1^1
A: Input Flow GPM/LPM; 6: Output Torque IN/LBS/Nm

Note:Inaccordance withour policy of continuing productdevelopment,we reserve the rightto ctiange specificationsshown in this catalog withoutnotice.
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PGP/PGM365 Series - Pump Perfbmiance Data Cast Iron Bushing Design

PGP365 Pump Performance Data

GPM 8.0 11.5 14.9 18.4 21.8 25.4 28.8 32.3

LPM 30 44 57 70 83 96 109 122

HP 24 31 , 39 47 55 63 66 67

kW 18 23 29 35 41 47 49 50

GPM 11.5 16.2 20.8 25.5 30.0 34.7 39.3 44.0

LPM 44 61 79 96 114 131 149 166

HP 31 42 52 63 73 84 88 90

kW 23 31 39 47 55 63 65 67

GPM 15.0 20.9 26.6 32.5 ; 38.2 44.1 49,8 55.6

LPM 57 79 101 123 145 167 188 211

HP 39 52 66 79 92 105 110 112

kW 29 39 49 59 68 78 82 84

GPM 18.5 25.6 32.5 39.5 46.4 53.4 60.3 67.3

LPM 70 97 123 149 176 202 228 255

HP 47 63 79 94 110 126 131 135

kW 35 47 59 70 82 94 98 101

GPM 22.0 30.2 38.3 46.5 54.6 62.8 70.8 79.0

LPM 83 114 145 176 207 238 268 299

HP 55 73 92 110 128 147 153 157

kW 41 55 68 82 96 110 114 117

GPM 25.6 34.9 44.2 53.5 62.8 72.1 81.4 90.7

LPM 97 132 167 203 238 273 308 343

HP 63 84 105 126 147 168 175 180

kW 47 63 78 94 110 125 131 134

PGIVI365 Motor Performance Data

Speed Input
RPM Torque

Gear Widths

Performance data sliown are

the average results based on
a series of laboratory tests of
production units and are not
necessarily representative of
any one unit. Tests were run
with the oil reservoir tempera
ture at 120°F and viscosity
150 SUS atlOOT.

Note: Pump output flow is at
the maximum rated pressure
(see page 20).

Nm I 70 I210.7I 83 |266.1| 97 i323.1 |111 1380.8| 124 1435.0| 138 |454.2| 152 |466.1
IwciairigM waiiiKwii waingacTti KMraKKKfei gMEiKariigirjai«8T;Tii bwriiErn;Tii I
IKCTRBBia 1^1 I E^E£gB EEEIEiaEl

in/lbs 128.211815 34.1 2295
IKliaBiHn iEaj

lEIiWI^SglEWHI

EQII

Nm

in/lbs 33,1 1805

Nm I 125 203.9 152 257.6
in/lbs 37.9 1755146.212220

iigiKHgaiEa

3750 57.9 3915 63.8 4020

423.7 219 442.3 242 454.2

3730 68.6 3895 75.7 3995

IKiaR!5!5l5!Kag 421.4 260 440.11287 451.4

3610 79.3 3770187,6 3865

Nm

IgEliaasiiiiSgEll IHU
iniHslBaiin Kiawilclgl ligni kfaMil ^glgliHKl KBIilgHsfil

in/lbs 42.8 1705 52.3 2155
192.61198 1243.5

^1
Rggll

2615171,2 3055

295.5 269 345.2

A: Inpul Flow GPM/LPM: B: Output Torque IN/LBS/Nm

Nole:Inaccordance withour policyof continuingpioduci development, we reserve the rightlo change sp>ecifications $hownin Ihis catalog wrthout notice

Parker Hannifin Corporation
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PGP40Q Series - Dimensional Data

PGP400 Series Pumps
The PGP400 series of high pressure, fixed displace
ment gear pumps are available in single and multiple
assemblies. These units are rated for service up to
4500 psi. They're available in three models offering
you a displacement range from 1.5 to 5.5 CIR.

These units are cast from high-strength iron which
provides the structural integrity needed at high
pressures. Gear widths have been selected to keep
shaft deflections and bearing loads within acceptable
design limits. Body seals have been strengthened
and the fastener pre-load increased to assure
reliability under high pressure conditions.

A wide variety of SAE B and C mounting flanges and
drive shaft configurations are available. Porting is
through SAE split flange or "O" ring fitting. Special
hardened steel alloy gears with integral drive shaft
run between pressure-balanced, bronze wear plates
to make these rugged pumps highly efficient. Long
shaft journals provide superior bearing surfaces and
add to long service life.

Pumps can be assembled for rotation
in either direction.

Displacement per inch of gear
PGP430 1,97 CIR

PGP450 2.55 CIR

PGP465 3.60 CIR

Performance Data
The performance data shown on the adjacent page
are the average results based on a series of labora
tory tests of production units and are not necessarily
representative of any one unit. Tests were run at
4500 psi with the oil reservoir temperature at 180" F
and viscosity of 150 SUS @ 100.

Oil Recommendations

The pumps work well on most good hydraulic oils as
well as synthetic and fire resistant fluids. Please
check with our Product Support Department before
using any fire resistant or non-petroleum based fluid.
Some of these products require special seals.

Viscosity - 50 SUS min. @ operating temperature
7500 SUS max. @ starting temperature

Viscosity index - 90 minimum
Analine point - 175 minimum
Additives - Foam depressant

Rust inhibitors

Maximum recommended system operating
temperature with standard buna-N seals is
180° For83° C.

PGP/PGM300 Series, PGP/PGM400 Series
Cast Iron Bushing Design

Dimensional Data
Single Units
Model ABC D

6.88 5.88 4.94+ GW 6.19+ GW Inches
PGP
4?n

174.7 149.3 125.5+ GW 157.2+ GW MM

7.12 6.00 5.56+ GW 7.06 + GW Inches

4sn
108.8 152.4 141.2+ GW 179.3+ GW MM

7.38 7.25 5.81 + GW 7.31 + GW Inches
PGP

187.4 184.1 147.6+ GW 185.7 +GW MM

Multiple Units
Model ABC D

6.78 5.88 5.38+ GW 9.88 + GW Inches
PGP
''30 -172.2 149.3 136.7+GW 250.9 +GW MM

7.68 6.00 5.75+ GW 10.25+ GW Inches
PGP

195.1 152.4 146.8+ GW 254.6+ GW MM

8.38 7.25 6.25+ GW 11.38+ GW I Inches

212.8 184.1 158.7+ GW 289.0+ GW MM

'O • « •' I
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Gear Pump Division

Youngstown, Ohio USA



Catalog HY09-0300/US

PGP400 Series - Dimensional Data

PGP/PGM300 Series. PGP/PGM400 Series

Cast Iron Bushing Design

INPUT HORSE POWER OUTPUT FLOW (gpm)
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PGP/PGM400 Series -Special Assemblies Cast Iron Bushing Design

Special Asramblies for Gnp Punips and Motops
Contact Product Support for more information.
We becamethe market leading manufacturer ofhydraulic gear pumps for mobile equipment byanticipating
customer needs and developingengineered solutions to meet them. While we offera broad range of standard
gear pumps and motorsfor most applications,we recognize that standard equipment may not always be the
best solution. We are alwaysready and able to discuss special applications and provide practical, cost-effec
tive, well-engineered solutions to your specialhydraulic system needs. Hereare a few examples ofourengi
neering and manufacturing skills.

PGP/PGM315 Series - Special Assemblies
• PGP/PGM315 gears with various drive shafts
• PGP315 port end cover with built-in relief valve

Tandem use only - no inlet port available
• PGP315 port end cover with side ports

up to 1-1/2" S.R inlet
• PGP315 port end cover with integral priority valve

Built-in relief valve on primary circuit
• Clutch pump mount model available

PGP/PGM330 Series - Special Assemblies
• PGP330 dual outlet pump bearing carrier that will

accept a 2-1/2" S.F. inlet port
• PGP/PGM330 gears withoptional number of gear

teeth (10 tooth gears are standard; 13 tooth gears
are optional)

• PGP/PGM330 gears with various drive
shafts and gear widths

• PGP330/PGP315 piggyback
• PGP330 port end cover with side ports

up to 2" S.F. inlet
• Nan'ow PGP330 dual rotation port end cover that

accepts side and/or rear ports
• Narrow PGP330 port end cover that accepts side

and/or rear ports
• PGP330 port end cover that accepts rear

threaded ports
• PGP330 port end cover with integral priority valve

No relief valve on primary circuit
• PGP330 pad mount shaft end cover

with two drive shafts

• PGP330 SAE "B" 2 bolt short shaft end cover

• FD330 flow divider assemblies

PGP/PGM350 Series - Special Assemblies
• PGP/PGM350 gears with optional number of gear

teeth (10 tooth gears are standard; 13 tooth
gears are optional)

• PGP/PGM350 gears with various drive
shafts and gear widths

• PGP350/PGP315 piggyback
• PGP350 add-a-pump port end cover with the ability to

mount any pump that has an SAE "A"or "B" 2 bolt
mounting flange and SAE "A" or "B" splined drive shaft

• PGP350 port end cover that is shorter and narrower
than standard P350 PEC. Accepts 1-1/2" diameter
beaded inlet tube

• PGP/PGM350 SAE "C" 4 bolt, ductile iron
shaft end cover

• PGP/PGM350 SAE "B" 2 bolt short shaft end cover
• FD350 flow divider assemblies

• Double tapered bearing
• Pad mount

PGP/PGM365 Series - Special Assemblies
• P365 bearing carriers withspecial porting

an-angements accept 3" S.R inlet ports
• PGP/PGM365 gears with various drive

shafts and gear widths
• PGP365/PGP330 piggyback
• PGP365 add-a-pumpportend coverwith the ability to

mount any pump that has an SAE "A" or "B" 2 bolt
mounting flange and SAE "A" or "B" splined drive shaft

• PGM365 SAE "C"4 bolt,compacted graphite shaft
end cover

• FD365 flow divider assemblies

24 Parker Hannifin Corporation
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PGP/PGM400 Series >Special Assemblies
PGP/PGM300 Series, PGP/PGM400 Series
Cast Iron Bushing Design

PGP31S Tandem Pump with
Integral Port End Priority Valve

By incorporating the priority flow
valve and relief valve in the port
end housing, this design puts the
added flow ofa tandem to good
use without requiring excessive
mounting space for a bolt-on
valve. The integral prionty flow
valve provides primary and
secondary flow ports. Flow in
excess of that required by the
priority circuit may be routed to a
power beyond function. These
units may be used to provide
power steering or braking
requirements.

Charge/Lube Pump

The design of this unit takes
advantage of relatively low
pressure operating requirements
(450 psi.) to reduce the number of
cast iron components required for
its two pump sections from five
pieces to three. Relief valves for
both sections are built into the

pump body. The common journal
carrier, one-piece steel drive shaft,
and powdered metal driven
gears contribute to the overall
compactness of the design while
providing charge and transmission
lubrication flows.

Pump with Shaft End
Cover Ports

This unusually-shaped shaft
end housing a/tows it to fit tight
mounting spaces while maintaining
smooth hydraulic line functions.
The housing features integral port
lobes that allow straight hydraulic
line connections without line

kinks or space robbing line loops.
Overall length of the pump is
reduced by eliminating typical
gear housing ports.

Load-sense Unloaders

These valves may be bolted to any
standard pump outlet or used

in-line between the pump and a
load-sense control valve. Two sizes

handle flows from 0-30 gpm and
30-60 gpm at pressures to 3500

psi. The unloader effectively
modulates pump output relative to

function pressure and flow
requirements.

Through Shaft Pump

An innovative design, this
piggyback unit is driven by a

common shaft that is actually the
drive shaft of the machine to which

it supplies two separate flows.
The through shaft eliminates the

need for a PTO, reduces the
number of component parts and

contributes to a lighter more
compact machine design.

Add-A-Pump

This special port end housing for
350 and 365 pumps allows a

separate pump to be mounted to
the rear of the unit as needed for

optional machine functions or to
provide flow from a separate

reservoir With bearing, lip seal and
drain already in place, this special

port end housing can accommo
date any add-on pump with SAE A

or B two-boit mounting pattern
and splined drive shaft.

Parker Hannifin Corporation

Gear Pump Division

Youngstown, Ohio USA
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Offer of Sale

PGP/PGM300 Series, PGP/PGM400 Series
Cast Iron Bushing Design

The items described in this document and other documents or descriptions provided by Parl<er Hannifin Corporation, its subsidiaries and its
authorized distributors are hereby offered for sale at prices to be established by Parlter Hannifin Corporation, its subsidiaries and its authorized
distributors. This offer and its acceptance by any customer ("Buyer*) shall be governed by all of the following Terms and Conditions. Buyer's order
for any such items, when communicated to Parker Hannifin Corporation, its subsidiary or an authorized distributor ("Seller") verballyor in writing,
shall constitute acceptance of this offer.

1. Terms and Conditions of Sale: All descriptions, quotations,
proposals, offers, acknowledgments, acceptances and sales of Seller's
products are subject to and shall be governed exclusively by the terms
and conditions stated herein. Buyer's acceptance of any offer to sell is
limited to these terms and conditions. Any terms or conditions in
addition to, or inconsistent with those stated herein, proposed by Buyer
in any acceptance of an offer by Seller, are hereby objected to. No such
additional, different or inconsistent terms and conditions shall become
part of the contract between Buyer and Seller unless expressly
accepted in writing by Seller. Seller's acceptance of any offier to
purchase by Buyer is expressly conditional upon Buyer's assent to all
the terms and conditions stated herein, including any terms in addition
to, or inconsistent with those contained in Buyer's offer, Acceptance of
Seller's products shall in all events constitute such assent.
2. Payment: Payment shall be made by Buyer net 30 days from the
date of delivery of the items purchased hereunder. Amounts not timely
paid shall bear interest at the maximum rate permitted by law for each
month or portion thereof that the Buyer is late in making payment. Any
claims by Buyer for omissions or shortages in a shipment shall be
waived unless Seller receives notice thereof within 30 days after
Buyer's receipt of the shipment.
3. Delivery: Unless otherwise provided on the face hereof, delivery
shall be made F.O.B. Seller's plant. Regardless of the method of
delivery, however, risk of loss shall pass to Buyer upon Seller's delivery
to a carrier. Any delivery dates shown are approximate only and Seller
shall have no liability for any delays in delivery.
4. Warranty: Seller warrants that the items sold hereunder shall be free
from defects in material or workmanship for a period of 18 months from
date of shipment from Paricer Hannifin Corporation. THIS WARRANTY
COMPRISES THE SOLE AND ENTIRE WARRANTY PERTAINING TO
ITEMS PROVIDED HEREUNDER. SELLER MAKES NO OTHER

WARRANTY, GUARANTEE, OR REPRESENTATION OF ANY KIND
WHATSOEVER. ALL OTHER WARRANTIES, INCLUDING BUT NOT
LIMITEDTO, MERCHANTABILITY AND FITNESS FOR PURPOSE,
WHETHER EXPRESS, IMPLIED, OR ARISING BY OPERATION OF
LAW,TRADE USAGE, OR COURSE OF DEALING ARE HEREBY
DISCLAIMED. NOTWITHSTANDING THE FOREGOING, THERE ARE
NO WARRANTIES WHATSOEVER ON ITEMS BUILT OR ACQUIRED
WHOLLY OR PARTIALLY,TO BUYER'S DESIGNS OR
SPECIFICATIONS.
5. Limitation Of Remedy: SELLER'S LIABILITY ARISING FROM OR
IN ANYWAY CONNECTED WITH THE ITEMS SOLD OR THIS

CONTRACT SHALL BE LIMITED EXCLUSIVELY TO REPAIR OR
REPLACEMENT OF THE ITEMS SOLD OR REFUND OF THE
PURCHASE PRICE PAID BY BUYER, AT SELLER'S SOLE OPTION.
IN NO EVENT SHALL SELLER BE LIABLE FOR ANY INCIDENTAL,
CONSEQUENTIAL OR SPECIAL DAMAGES OF ANY KIND OR
NATURE WHATSOEVER, INCLUDING BUT NOT LIMITED TO LOST
PROFITS ARISING FROM OR IN ANYWAY CONNECTED WITH THIS
AGREEMENT OR ITEMS SOLD HEREUNDER, WHETHER ALLEGED
TO ARISE FROM BREACH OF CONTRACT, EXPRESS OR IMPLIED
WARRANTY, OR INTORT, INCLUDING WITHOUT LIMITATION,
NEGLIGENCE, FAILURE TO WARN OR STRICT LIABILITY.
6. Changes, Reschedules and Cancellations: Buyer may request to
modify the designs or specifications for the items sold hereunder as
well as the quantities and delivery dates thereof, or may request to
cancel all or part of this order, however, no such requested modification
or cancellation shall become part of the contract between Buyer and
Seller unless accepted by Seller in a written amendment to this
Agreement. Acceptance of any such requested modification or
cancellation shall be at Seller's discretion, and shall be upon such
terms and conditions as Seller may require.
7. Special Tooling: A tooling charge may be imposed for any special
tooling, including without limitation, dies, fixtures, molds and patterns,
acquired to manufacture items sold pursuant to this contract. Such
special tooling shall be and remain Seller's property notwithstanding
payment of any charges by Buyer. In no event will Buyer acquire any
interest in apparatus belonging to Seller which is utilized in the
notwithstanding any charges paid by Buyer. Unless othenwise agreed.
Seller shall have the right to alter, discard or otherwise dispose of any
special tooling or other property in its sole discretion at any time.

8. Buyer's Property: Any designs, tools, patterns, materials, drawings,
confidential information or equipment furnished by Buyer or any other
items which become Buyer's property, may be considered obsolete
and may be destroyed by Seller after two (2) consecutive years have
elapsed without Buyer placing an order for the items which are
manufactured using such property. Seller shall not be responsible
for any loss or damage to such property while it is in Seller's
possession or control.
9. Taxes: Unless othenvise indicated on the face hereof, alt prices and
charges are exclusive of excise, sales, use, property, occupational or
like taxes which may be imposed by any taxing authority upon the
manufacture, sale or delivery of the items sold hereunder. If any such
taxes must be paid by Seller or if Seller is liable for the collection of
such tax, the amount thereof shall be in addition to the amounts for the
items sold. Buyer agrees to pay all such taxes or to reimburse Seller
therefore upon receipt of its invoice, if Buyer claims exemption from any
sales, use or other tax imposed by any taxing authority, Buyer shall
save Seller harmless from and against any such tax, together with any
interest or penalties thereon which may be assessed if the items are
held to be taxable.

10. Indemnity For infringement of Intellectual Property Rights:
Seller shall have no liability for infringement of any patents, trademarks,
copyrights, trade dress, trade secrets or similar rights except as
provided in this Part 10. Seller will defend and indemnify"Buyeragainst
allegations of infringement of U.S. Patents, U.S. Trademarks.
copyrights, trade dress and trade secrets (hereinafter 'Intellectual
Property Rights'). Seller will defend at its expense and will pay the cost
of any settlement or damages awarded in an action brought against
Buyer based on an allegation that an item sold pursuant to this contract
infringes the Intellectual Property Rights of a third party. Seller's
obligation to defend and indemnify Buyer is contingent on Buyer _
notifyingSeller within ten (10) days after Buyer becomes aware of such
allegations of mfnngement, and Seller having sole control over the
defense of any allegations or actions including all negotiations for
settlement or compromise. If an item sold hereunder is subject to a
claimthat it infringes the Intellectual Property Rights of a third party.
Seller may, at its sole expense and option, procure for Buyer the right
to continue using said item, replace or modify said item so as to make
it noninfringing, or offer to accept return of said item and return the
purchase price less a reasonable allowance for depreciation.
Notwithstanding the foregoing. Seller shall have no liabilityfor claims of
infringement based on information provided by Buyer, or directed to
items delivered hereunder for which the designs are specified in whole
or part by Buyer, or infringements resulting from the modification,
combination or use in a system of any item sold hereunder. The
foregoing provisions of this Part 10 shall constitute Seller's sole and
exclusive liabilityand Buyer's sole and exclusive remedy for
infringement of Intellectual Property Rights.
Ifa claim is based on information provided by Buyer or if the design for
an item delivered hereunder is specified in whole or in part by Buyer,
Buyer shall defend and indemnify Seller for all costs, expenses or
judgments resulting from any claim that such item infringes any patent,
trademark, copyright, trade dress, trade secret or any similar right.
11. Force Majeure: Seller does not assume the risk of and shall not be
liable for delay or feilure to perform any of Seller's obligations by reason
of circumstances beyond the reasonable control of Seller (hereinafter
'Events of Force Majeure'). Events of Force Majeure shall include
without limitation, accidents, acts of God, strikes or labor disputes,
acts, laws, rules or regulations of any government or government
agen^, fires, floods, delays orfailures indelivery ofearners or
suppliers, shortages of materials and any other cause beyond
Seller's control.
12. Entire Agreement/Governing Law: The terms and conditions set
forth herein, together withany amendments, modifications and any
differentterms or conditions expressly accepted by Seller in writing,
shall constitute the entire Agreement concerning the items sold, and
there are no oral or other representations or agreements which pertain
thereto. This Agreement shall be governed in all respects by the law of
the State of Ohio. No actions arising out of the sale of the items sold
hereunder or this Agreement may be brought by either party more than '
two (2) years after the cause of action accaies. 9/91P
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Parker Hannifin Corporation
6035 Parkland Blvd.
Cleveland, Ohio 44124-4141
Telephone: (216)896-3000
Fax: (216) 896-4000
Web site; www.parker.com

About Parker Hannifin Corporation
Parker Hannifin is a leading global motion-control
company dedicated to delivering premier customer
service. A Fortune 500 corporation listed on the
New York Stock Exchange (PH), our components
and systems comprise over 1,400 product lines that
control motion in some 1,000 industrial and aerospace
markets. Parker is the only manufacturer to offer its
customers a choice of hydraulic, pneumatic, and
electromechanical motion-control solutions. Our

Compaiiy has the largest distribution network in its
field, with over 7,500 distributors serving more than
350,000 customers worldwide.

The Aerospace Group
i.s a leader in the developnient,
design, manufacture and
seivicing of control systems
and components for aerospace
and related high-technology
markets, while achieving
growth tl\rough premier
customer service.

The Fluid Connectors
Group designs, manufactures
and markets ligid and flexible
connectors, and associated
products used in pneumatic
and fluid systems.

The Hydraulics Group
designs, produces and
markets a full spectrum
of hydraulic compnents
and systems to builders
and users of industrial
and mobile macliineiy
and equipment.

The Automation Group
is a leading supplier of
pneu-matic and electro
mechanical components
and systen\s to automation
customers worldwide.

Parker Hannifin Corporation

Parker's Charter

To be a leading worldwide manufacturer of components
and syst ems for the builders and usere of durable
goods. More specifically, we will design, market and
manufacture products controlling motion, flow and
pressure. We will achieve profitable growth through
premier customer service.

Product information
North American customers seeking product information,
tlie location of a nearby distributor, or repair services
will receive prompt attention by calling the Parker
Product Information Center at our toll-free number:
1-800-OPARKER (1-800-272-7537). In the UK, a similar
service is available by calling 0500-103-203.

A

The Climate & Industrial

Controls Group
designs, manufactures and
markets syslem-conlrol and
fluid-handhng components
and systems to refrigeration,
air-conditioning and industrial
customers worldwide.

The Seal Group designs,
manufactures and distributes
industrial and commercial

sealing devices and related
products by providing
superior quality and
total customer satisfaction.

The Filtration Group
designs, manufactures and
markets quality filtration
and clarification products,
providing customers with
the best value, quality,
technical support, and
global availability.

The Instrumentation

Group is a global leader
in the design, manufacture
and distribution of high-
quality critical flow
components for worldwide
processinsUumentation,
ulti'a-liigh-purity, medical
and analytical applications.

Parker Hannifin Corporation

Gear Pump Division

Youngstown, Ohio USA
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INTERLOCK OVERIDE

Part# ELE-181

FOR MOMENTARY USE TO OVERIDE THE OUTRIGGER

INTERLOCK SYSTEM.

iWARNINGI

INTERLOCK OVERIDE IS FOR MOMENTARY USE ONLY, AND IS

NOT INTENDED FOR OPERATIONAL USE.
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Instruction Iheet for P613-K (12 or 24 VDC)

Parti LItft- Detcriptipn
Cable Pivot

Wire Core

Cable Bulkhead Fitting

Coble Bracket

Coble Assembly

lam Nut UNF 3/8-24

Aluminum Adjustment Nut 1.00 Inch Hex

* Control Module (S500-A60)
* Qnly said wHh hfti - Kl, KB, iCS,K8,K9

Control Module IS00-A60 Product Specifflcationta

Voltage Nominal

Voltage Input Min. Max. Range:

Max Load Current:

Max Power Load:

12 Volts

ej-32 (See Note 1)

1000 Watts

24 Volts

85-32 (See Note 1)

1000 Watts

RecycleTime: .25 Sec.(See Note 3) .25 Sec. (See Note 3)

Auxiliary input current requirement: Lessthan 50 milliamp Lessthan 50 milliamp

Operating Ambient Temp: -30*^ + 80®C -30®C +SCC

Actuation Time:

Transient Voltage Protectioa

Insertion Loss::

Maximum Cycle Rate:

Reverse Polarity Protection:

Noteti

Integral 5000 Watt Peab Pulse Pou/er TVS

1.0 voH;w/75 Amp Load 0.69 Volt u;/50Amp load

6 Cycles/Minute for 1minute max. duration (See Note 2]

Withstands brief reverse polarity of battery inputs
if properly fused.

Minimum voltage required to assure full pull-in time is achieved

Maximum cycle rates specification is provided as a figure of merit only. It is intended to
provide some idea of what the module can withstand in o burst of rapid cycling wi^
short time intervals will result In damage to the solenoid or module.

Minimum time voltage must be removed from the Aux input in order for the pull in
timer to reset for full 0.5 second pull in.

*«** Comult frombcHo iff high vibration it anticipalcd****

No implied warranty is intended. All information issubject to change without notice.

For more information, visit our website at wvvw.trombetta.com H10984 Rev. A
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Instruction Sheet for P613-K (12 or 24 VDC)

Induttrial Werb lelenold Atiembly Ipeciflcaliemt

Speclficationt

Rated Voltage:

Pu[l-ln Current:

Hold-In Current:

IX Volt loleneld

703 Amps

0.9 Amps

Pull-In Force (at 68F [20C]) 20 lb.

Hold-In Force (at 68F [20C]) 40 lb.

Maximum Ambient Temperature: 257F (125°Q

Maximum Coil Temperature

Maximum Cycle Rate

380F(193°Q

6/min. (See note 2)

24 Vell-loleneld

24VDC

36.4 Amps

05 Amps

257F (125»0

380F(193'X:)

6/min. (See note 2)

» ^1

**** lAFETV FIRST ****

Trombetta has made every effort to provide you with a safe throttle bit, but wishes to point out Information on
safe installation and operation.

WARNINCt To avoid control module damage, always disconnect the module when you jump-start the vehicle
with voltages that exceed 32 VDC.

CAUTIONi To avoid eye or face injury, eye or face protection must be worn when Installing this device.

IMPROPER INSTALLATION OF CABLE PIVOT CAN RESULT IN PREMATURE WIRE CABLE FAILURE.

*** CONSULT THE DIAGRAM BELOW FOR PROPER INSTALLATION ***

INCORRECT INCORRECT



(12 or 24 VDC)

Imtalling Veur Throttle Control KItt

Location

• Mount the industrial worb solenoid off the engine but within 46 inches
(116.6 cm) of the throttle lever, to ovoid engine vibration and high
temperature components (more than 257°F [125°C]).

• Mount Control Module (S500-A60) out of the engine compartment if
possible. Ifnot possible, mount the module as far away from high
temperature components as possible. Maximum temperature range
is 185F (85"<3.

• Route the flexible cable away from high temperature (220°F [105''C])
components such as exhaust manifolds.

• Avoid sharp bends in flexible cable. Bends should form a smooth arc
(360 maximum) with a radius of 5 Inches (12.7 cm) minimum.

Mounting Procedureic

Use the following procedure to mount your throttle controller:

1. Mount the solenoid and control module according to

the recommendations on the "location" Instructions.

2. Electrically connect the solenoid to the control module
and power source according to the wiring diagram.

3. Mount the cable bracbet (1) and fasten the cable
sheath to the bracket using the collar nut so the sheath
does not turn during idle adjustment.

Controlling the Throttle Control Klti

The throttle bit can be controlled remotely by appl^nng a low current 12 or24VDC signal to the module "AUX" terminal.
Examples ofactivating signals aretheaircompressor pressure switch orairconditioning switching circuits.

U>e the following table to determine all wire lengthi and gagei except **AUX* terminal!
Netet The wire size and length to "AUX" terminal of the control module is not critical because of low current; 16-18
gage wire may be used.

Maximum Leod Length —In Feet*

lyttem Voltage Wire Gage

18 AWC 16 AWC 14 AWG 12 AWG 10 AWG 8 AWG 6 AWG

12 VDC 2.5 ft. 4 ft. 6 ft. 10 ft. 16 ft. 25 ft. 40 ft.

Z4 VDC 10 ft. 16 ft. 25 ft. 40 ft. 64 ft. 100 ft. 160 ft.

' Total of "+BAT" ond "-BAT" and "WHITE" and "Blacb" wire lengths.
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(12or24VDC)

lei Normal Engine Idle Ipeed
Use the following procedure to set the "normal" engine idle speed
with the solenoid de-energized:

t. With the engine "off* attach the cable pivot assembly (1) to
the throttle lever.

Notei DO NOT tighten the wire core pivot setscrew (lA).
The wire core (2) must be free to move through the pivot
until step

2. Insert the wire core (2) into the wire core pivot (1)

3. If the cable adjuster is not fully retracted into the solenoid,
loosen the jam nut (6) and turn the aluminum adjustment
nut (7) counterclockwise until the cable adjustment nut (7)
is flush with the solenoid (8).

4. With all connections made to the throttle control ss'stems,
apply 12VDC or 24VDC to "AUX"terminal of the control
module. Mahe sure the wire core (2) is free to move

through the cable pivot (1) without restriction.

5. Adjust "normal" engine idle speed using the "standard
method" required for your engine.

6. Eliminate the slach in the cable (2).

7. Tighten the cable pivot setscrew (tA).

Set High Idle Speed

Usethe following procedure to set the "high" engine idle speed with the solenoid activated:

1. Set the "normal" engine idle speed per the previous procedure.

2. With the engine running, apply 12VDC or 24VDC to the "AUX" terminal of the control module.

3. Make sure the jam nut (6) is loose and turn the aluminum adjustment nut (7) clochwise until the high engine
idle speed is reached.

4. Tighten the jam nut (6).

5. Chech the throttle speed controller operation recheching the "normal" engine idle speed with the solenoid
deactivated od high engine idle speed with the solenoid activated. If necessary, repeat the "normal" idle speed
and high idle speed adjustments.

Note: Do not leave the aluminum adjustment nut (7) tight against the solenoid body since this does not allow the
cable (5) to float.
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Sf P613-K (12 or 24 VDC)

tyttem Operation

The P6t3-K Throttle Control Kit consists of a 3-wire dual coil

solenoid, solid state control module, and stainless steel sheathed
pull cable. The sheathed pull cable allows the solenoid to be
mounted away from hostile environments, such as engine
vibration and high temperature.

The throttle industrial worl:? solenoid can be activated

automatically for "on-demand" operation to bring the idle
speed to a preset high idle position.

The control module allows the solenoid to operate as a
continuous duty device. When the module is wired as
recommended, (in figure 1or 2) applying 12 or 24 VDCto the
"+AUX" terminal will result in power being applied to the pull-in
and hold coils of the solenoid. After 0.5 to 0.75 seconds, voltage
to the solenoid is reduced to a level suitable for continuous

operation of both the pull-in and hold coiis. Suitable power will
continue to be applied to the solenoid until the control signal is
removed from the "+AUX" terminal.

Cenlrel Module Voltage Meaiurementt

Terminal Detignallon

RED (HOLD)

WHITE (PULL)

BLACK (COM)

Voltage

Chassis Ground

12 or 24 VDC at all times

12 or 24 VDC required to
activate the solenoid

12 or 24 VDC after 0.5 to

0.75 seconds signal at
"AUX" terminal then

switches to PWM mode.

Common for solenoid

Troublethootlng Hints

If the solenoid will not engage, chect? the following:

1. Checl? the stranded pull cable for damage (e.g., melted or crimped sheath).

2. Checb the stranded pull cable for binding.

3. Checb system voltage at the +BATand +AUX terminals.

4. Checl? moduleterminals forproper voltage and operation. Ifthe moduledoesnot meet these specifications,
replace it.

5. Checb solenoid resistance (remove wiresfrom module). If resistance isnot within specifications listed below,
replace the solenoid.

6. Mahe sure you have the recommended wire length and gage (refer to wire gage chart pg. 3).

7. Be sure cable is not bent beyond guidelines.

8. Checb for proper adjustments.

9. Contact the factory if you are unable to resolve the problem.

12 VDC lyitem

* 0.17 ohms White to Black wire

13.6 ohms Red to Blacb wire

24 VDC lyttem

* 0.66 White to Blacb wire

50 ohms Red to Blacb wire

* Reiitlancet below f ohm con net be accurately measured with a
conventional ohm meter, a mllli ohm meter it required*



Trombetta+-
IVU"31 lOfM "I N«-:»HrvlOl.-IDC:jltrSi>

Strokes of Genlas. •f i

Instruction Sheet for P613-K (12 or 24 VDC)
Trembella Pull Cable Shortening imlructleni
Use the following procedures to shorten puH cables supplied withTrombetto products

IMPORfANTi DO NOT cut wire core (2) until step # 11! Remove wire core (2) from
coble sheath (5) before cutting the sheathing.

1. Remove the cable assembly (1-7) from the solenoid body (8) by loosening the jam nut (6) and tuming the
large aluminum adjusting nut (7) "clockwise".

Nelei The solenoid "plunger" located Insidethe solenoid body con be removed at this point. Do not damage or
contaminate the plunger while it isout of the solenoid body (8). Be sure to beep the inside of the solenoid
body (8) "clean" while the plunger isremoved.

2. Remove the wire core (2) from the cable sheath (5)

3. Lightlyfixture the cable sheath (5) in a vise or other suitable holding device.

Note: Over tightening the vise may deform the cable sheath (5) and cause the wire core (2) to bind!

CAUTIONi Safety Goggles must be worn before proceeding!

4. Use an abrasive "cut-off wheel" (eg. A Dremel tool and Dremel abrasive disb), to cut the cable sheath
(5) to the desired length. Deburr and clean the "cut end" of the sheath (5).

5. Marb the cable sheath (5) t" from the end with a wrap of masbing tape (see Fig. C).

6. If the threaded-on bulbhead connector is to be reused, remove it from the cut-off piece of cable
shecrthing by unthreading it in a counter-clochwise direction. Wipe the connector clean and reuse it for
step #8.

7. Wipe the wire core (2) clean and then re-insert this core (2) through the cable sheath (5).

N«te: Mabe sure the wire core (2) moves "freely" inside the cable sheath (5). If it does not, discard the whole
cable assembly and replace.

8. Turn the "cable bulbhead fitting" (see fig. A) onto the sheathing (5). Torque to maximum 8 pound-
inches. At this point, the fitting should be approximately or lessfrom the tape marb on the sheath.

CAUTIONi Cable bulbhead fitting must engage ot least of the cable sheath to

be properly attached. Over tightening the fit may strip the threads.

9. Re-install the cable assembly.

10. Using the "throttle solenoid" setting instructions, proceed with setting the throttle solenoids.

IT. After the throttle solenoid is set and connections are tightened cut the excess wire core approximately
"one" inch beyond thecable pivot (1). j——O

5) ML CONDUIT

.25 MAX WHEN

PROPERLY

INSTALLED

I CABLE BULKHEAD

3/8-24 UNF.2A THREAD

'2) CORE
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(C ^TfOWSORIGINA

Winch Installation and Operator's
Guide

Every winching situation has the potential for personal injury. In order to minimize that
risk, it is important to read this guide and Vie Basic Guide to Winching Techniques
carefully.Please familiarize yourself with the operation of your winch before using it, and
be constantly safety oriented. In tfiis guide, we willset forth many of the basic rules of
safe winch operation. Please read The Basic Guide to \Mnching Techniques for more
information on your winch and proper rigging techniques. Remember, because every
winching situation is different, your constant good judgment and consistent focus on
safety are of great importance.

TABLE OF CONTENTS:

SAFETY

Symbol Index 2

General Safety Precautions 3-5

Safe Working Conditions 6

INSTRUCTIONS

Mounting Winch 7

Electrical Connections 8

Operating Instructions 9-10

Stretching Wire Rope 10-11

Warn Industries Inc.

12900 SE Capps Road
Clackamas, OR 97015
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(9276)

International; (503) 722-1200
Fax: (503) 722-3000

WARN®and the WARNlogo are registered trademarks of Warn Industries, Inc.
62011 Warn Industries. Inc.

www.wam.com

WARN INDUSTRIES • WINCH

^IfMBOL INDEX )
SYMBOL EXPLANATION

Read the Instruction
Manual

Always Wear Hearing
and Eye Protection

Never Use Winch as a
Hoist

Properiy Seat Load in
Throat of Hook

Wind Rope on Bottom
of Drum

Finger/Fairiead Crushing
Hazard

Hand Piercing/Cutting
Hazard

Explosion/Bursting
Hazard

Sharp Edge Hazard

Use hook larger than
1/2" (13mm)

SYMBOL EXPLANATION

Always Wear Leather
Gloves

Do Not Move People

Always Use Supplied
Hook Strap

#- Never Apply Load to
Hook Tip or Latch

Never Wind Rope Over
Top of Drum

Fairiead Pinch Point

A Hot Surface Hazard

A Fire and Bum Hazard

Moving Parts Hazard

WARN INDUSTRIES • WINCH
2



GENERAL SAFETY PRECAUTIONS

warnings and cautions 1^ WARNING
A.

As you read these insbuctions, youwill see
WARNINGS, CAUTIONS, NOTICES and NOTES.

Each message has a specific purpose.WARNINGS
are safety messages that indicate a potentially
hazardous situation, which, ifnot avoided could result
in senous injury or death. CAUTIONS are safety
messages that indicate a potentially hazardous
situation which, ifnot avoided, could result in minor
or moderate injury. ACAUTION mayalso lie used
to alertagainst unsafe practice. CAUTIONS and
WARNINGS identify the hazard, indicate howto avoid
the hazard, and advise of the probable consequence
of notavoiding the hazard. NOTICES are messages
to avoid propertydamage. NOTESare additional
information to helpyoucompletea procedure.
PLEASE WORK SAFELY!

[A" WARNING I
>1/2" (13mm)

MOVING PARTS ENTANGLEMENT

HAZARD

Failure to observe these instructions could

leadto serious injury or death.
• Atwaysuse atiook marked 1/2' (13mm)or larger

with the M15000 and 16.5ti fairlead.

• Always ensure hook latch isclosed andnot
supporting load.

• Neverapplyloadto hooktipor latch. Apply bad
onlyto the center of hook.

• Never use a hook whose throat opening has
increased,or v^ose tipis bentor twisted.

• Always use a hook with a latch.
• Always keepwired remote control leadand

powercord clear of ttie drum, rope, and rigging.
Inspectforcracks,pinches,frayed wiresor krase
oxinections. Damaged components mustbe
replaced before operation.

a
MOVING PARTS ENTANGLEMENT

HAZARD

Failure to observe these instructions could

leadto serious injury or death.

GeneralSafety:
• Always Know Your Winch. Take time tofully read

the Instmctions and/or Operations Guide,and/of
Basic Guide to Winching Techniques,inorder to
understand yourwinchand its operations.

• Never exceed winchor winchrope rated capacity.
Doublelineusing a snatch blockto reduce winch
k3ad.

• Always wearheavy feather gloves when handling
winch rope.

• Never use winchor vwnch rope fortowing. Shock
loads can damage,overload and breakrope.

< Never use a winch to secure a load.

• Never operate this winchwhen under the influence
of drugs, alcoholor medication.

• Neveroperate thiswinch ifyouare under16 years
of age.

• Atways ensuretheoperator andbystandnders are
aware of the stabilityof the vehicleand/or load.

• Always pass remote leadthru window whenused
in vehicle.

InstallationSafety:
• Ahways choosea mounting kwation thatis

suffidentiystrong to withstandttie maximum pulling
capacityofyourwinch.

• Ahvaysuse grade 5 (grade8.8 metiic) or better
hard\rare.

• Neverweld mounting bolts.
• Always use factory approved mounting hardware,

components, and accessories.
• Never use bolts that are too long.
• Atwayscompletethe winch installation and hook

attachment before installing the wiring.
• Always keephandsclearofwinch rope, hook

k)op, hookand fairlead openingduring installation,
operation, and when spoolingin or out.

• Always position fairiead with waming readily visible
on top.

• Always prestretch ropeand respool underload
beforeuse. Tightty wound rope reduceschances of
"binding', which can damage the rope.

WARN iNDusrma • winch
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GENERAL SAFETY PRECAUTIONS

WARNING I[A" WARNING

MOVING PARTS ENTANGLEMENT

HAZARD

Failure to observe these instructions could

leadto serious injury or death.

Winching Safety:
• Ahvaysinspectwinch rope,hook, and slings

beforeoperating winch. Prayed, kinked
or damaged wnch rope must be replaced
immediately. Damaged components must be
replaced before operatk)n. Protect parts from
damage.

• Ahvays remove anyelement orobstacletiiatmay
interferewiUi safe operationof the winch.

> Alwaysbe certainthe anchoryouselect vwll
withstandthe load and the strap or chain will not
slip.

• Ahiv.]ys usesupplied hook strapwhenever
spooling winch ropeinorout,during installation
and during operation.

• Always require operators and bystanders tobe
aware of vehicle and or load.

< Always be awareofstability ofvehicle andload
during winching, keepotitersaway. Alert all
bystanders of an unstable condition.

• Ahvays unspool as much wire ropeas possible
when rigging. Doublelineor pickdistant anchor
point.

• Ahvays taketime to use appropriate rigging
technk]uesfor a winchpull.

• Never touch winchrope or hookwhilesomeone
else is at the control switch or during vrinching
operatkin.

• Neverengage or disengageclutch ifvrinch is
underk>ad. winch rope is intensionordrumis
moving.

• Never touch winchrope or hookwhile under
tension or under load.

• Always standclearofwinch ropeand toad and
keep others away whilevnnching.

• Never use vehicle to pull loadon winch rope.
Combined loador shock loadcandamage,
overload and break rope.

• Never wrap winch rope back onto itsetf. Use a
choker chain or tree trunkprotectoron the anchor

WARN Mousmes * winch
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FALLING OR CRUSHING HAZARD

Failure to observe these instructions could

leadto serious injury or death.
• Always standclear, keephandsclear, keepothers

away.

• Never operate winchwithless than 5 wraps of rope
around the dnim. Rope coukl come kmse fromthe
drum, as the rope attachment to the dnjm is not
designed to hold a load.

• Never use winch» a hoist or to su^nd a toad.
• Always be certain anchorwill withstand bad, use

appropriate rigging and take time to rigconecUy.
• Never use wind) to lift or move persons.
• Never use excessive effortto freespool winchrope.
• Ahvays use proper posture/lifting technique w

get lifting assistance whilehandlingand installing
product.

• Always spool the ropeontottiednjm inthe
directionspecified by the winchwaming label on
the winch and/ordocumentation. Thisis required
forthe automatic brake(ifso equipped) to function
properly.

• Always spool thewinch ropeontothedmmas
indicated bythe drumrotation label.

A WARNING

CUT AND BURN HAZARD

Failure to observe these instructions could

leadto serious injury or death.

Toavoidinjury to hands and fingers:
Alwayswear heavyleathergloveswhenhandling
winchrope.
Always be awareofpossible hotsurfacesat winch
motor, drum or rope duringor after winchuse.



nry GENERAL SAFETY PRECAUTIONS

CHEMICALAND F RE HAZARD

Failure to observe these instructions could

leadto seriousinjury or deatii.
• Ahrays remove jewelry andwear eyeprotection.

Neverrouteelectrical cables nearparts thatget
hot.

Neverrouteelectrical cables through or near
moving parts.
Always place ttiesupplied tennina! boots on
wrires and terminals as directed byttie installation
instructions.

Neverleanoverbattery while making
connecGons.

Never route electrical cablesoverbattery
temiinals.

Nevershortbattery temiinals with metalobjects.
Always verify areaisclear offuel tines, fuel tank,
brakelines,electrical wires, etc.,whendrilling.
Always consult operator's manual for proper

Always insulate andprotect allexposed wiring
and electrical temiinals.

A A
CUT AND BURN H

Failure to obsmethe«
leadtominOTormodei
• Neverletwinch ropeslip

(\ZARD

«instructions could
^te injury.
•through yourhands.

MB#

MOVING PARTS ENTANGLEMENT

HAZARD

Failure to observe these instructions could

leadto minor or moderate injury.
To avoid injury to handsor fingers:
• Never leave remote control where it can be

activated during freespooling, rigging, or whenthe
winch Isnotbeing used.

• Never leavetiiewinch remote control plugged in
wheninstalling, freespooling, rigging, servicing or
whenthe virinch Isnotbeingused.

NOTICE
AVOID WINCH AND EQUIPMENT
DAMAGE

• Always avokl sidepulls which can pile upwire
ropeat one end ofthe dnim.Thiscan damage
vrire rope or winch.

• Always ensure theclutch Isfully engaged or

Always usecaretonotdamage thevehicle frame
when anchoring to a vehtele during a winching
operation.
Neversubmergewinch inwater.
Always storeOie remote control ina protected,
clean,dryarea.

WARN t?aHJSnOES • WINCH
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1 FE WORKING CONDITIONS )
Ahways stand

hands clear,
keep others
away.

Always require

bystanders to be
aware of vehicle

and w bad.

Nev^" leave

remote control

where it can be

free spooling,
rigging, or when
the winch is not

beingused.

mnm

Neversubmerge
wnch in water.

SAFE WORKING CONDITIONS
The operator should always

operate Vnewinch from a safe
position when pulling a load. The
safe areas are: (1) Perpendicular
to the wire rope, (2) Inside ttie
vehicle with the hood up (ifwinch
is mounted on front of vehicle).
These safe positions will help
prevent the wire rope from striking
the operator if the wire rope fells
when under load.

Operate winch from the fully
extended remote control cord
length whenever possible. The
operator must ahways be at least
8 ft. (2.44 m) from the winch
while operating. This will prevent
entanglement with the felrlead and
keep the operator out of hamis
way during winch load pulling.

Never work around the wire
rope while under load.

Sound Emissions
The winch is designed so

that the sound emissions do not
exceed 70 dBa from the operator's
station. The operator must be
at least 8 ft. (2.44 m) from the
winch while operating, if the winch
is exceeding 70 dBa from the
operator's station, have the winch
inspected at an authorized service
center.

Cleaning
Do not direct high pressure

water (pressure washers, car
washes, etc.) between the drum
support and drum flange or clutch
lever.

Use low pressure water and a
soapy rag or sponge to clean the
winch.

Avoid using chemicals that
may damage the finish.

Thoroughly clean salt residue
from the winch as soon as possible
to minimize conx>sion.

Maintenance
No lubrication is required for

the life of the winch unless the
winch has been submerged In
water. Ifthis occurs, a qualified
service center must complete
service as soon as possible to
prevent corrosion damage. If the
control pack is submerged, it must
be replaced when the winch is
serviced.

Check battery cables and
electrical connections at 90 day
Intervals to be certain they are
clean and tight at all connection
points.

Inspect the wire rope before
and after each winching operation.
When damaged, replace with the
size specified in the Replacement
Parts List, or go to the Warn
website at www.wam.com.

The wire rope must ahvays
spool onto the drum as Indicated
by the drum rotation decal on the
winch.

WARNmOUSTOES • WINCH
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MOUNTING WINCH

Choose a mounting location
that is sufficiently strong enough
to withstand the loads you intend
to winch. Only the mounting
orientations shown are possible for
safe winching operation. All others
are improper and inappropriate.
The use of recommended bolt

and lock washer combinations

torqued to recommended levels will
prevent vibration during operation.
The mounting details indicate the
proper torque levels.

Remember the winch rope
must always spool onto the drum
as indicated by the dmm rotation
decal.

Refer to the following
diagrams for proper mounting
orientation.

Mounting Bolt Pattern:
Standard: 10' x 4.5", 254 mm x 114.3 mm

j^3/a"(a5mni)X4 . Mounting Details:

MOUNTING WINCH

Control Pack Installation

Mount the control pack
according to the instructions
included in the WARN mounting
system kit. Use the bracket
included in the kit.

The control pack mounting
festeners may also be moved to
the unused holes in the control
pack base plate for additional
mounting flexibility.

Plate Thicltness BoK Length

5/16" (8 mm) 1.5" (40 mm)

3/8" (10 mm) 1.5" (40 mm)

1/2" (13 mm) 1.75" (45 mm)

Always choose
amounting
location that is

sufficiency strong
tov^standthe

maximumpulling
capacity ofyour
vrinch.

Always complete
tliewincli

attechfliehoolc

beforeinstalling
thevriring.

Never use twtts

SIANDARD HOLE PATTERN
41/2-

(114ram)

(1) Smooth and flat, thickness = 5/16" (8 mm)
(2) 7/16" (11.1 mm) lockwasher X 4
(3) 7/16-14 X 1 1/2" long, grade 5 bolt X 4

Torque 50-55 ft. lbs. (68-75Nm)
(4) 7/16" (11.1 mm) flatwasher X 6
(5) 7/16-14 X 1 3/4" long, grade 5 bolt X 2

Torque 50-55 ft. lbs. (68-75Nm)
-o-

i— 1(r(2S4mm)-

3

•o
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ELECTRICAL CONNECTIONS

Never route

electrical cables

across sharp

Nevo^ route

electrical cables

near parts that
get hot

Neva-route

Oiroughornear
mo\ring parts.

Ahvaysplace

terminal boots

on wires 2^

terminals as

directedby
the installation

instructions.

and protectall
exposedwiring
and electrical

terminals.

ELECTRICAL CONNECTIONS

Use the included insulating
boots on exposed connections to
prevent electrical shorting. Route
battery connection cables in areas
which will not cause them to

chafe or cut through the insulation
causing a potential short circuit.

Upon completion of
installation, check winch for proper
operation.

Electrical Diagrams:

Battery Recommendations
A fully charged battery and

good connections are essential
to the proper operation of your
winch. The minimum requirement
for a 12 volt DC battery is 650 Cold
Cranking Amps.

Pin# Color

1 Brown

2 Green

3 Black

4 White

5 Blue

6 Red

White

Brown

Green

WARNINOUSTRtES * WINCH
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1 OPERATING INSTRUCTIONS

Remote Control Switch

Do not leave the remote

plugged Into the winch when not In
use. Leaving the remote plugged
in, may result in a dangerous
condition and/or battery drain.

Vertical/Horizontal Remote:

Clutch Operation
When the clutch is engaged,

the gear train is coupled to the
wire rope drum and power can be
transferred from the winch motor.

When the clutch is disengaged it
is in the freespool position and the
gear train and wire rope drum are
uncoupled allowing the drum to
rotate freely.

The clutch lever, located on
the winch housing opposite the
motor, controls the clutch position.
To prevent damage, always frjily
engage or fully disengage the clutch
lever.

Disengaged: f fl I

Engaged:

Spooling Out
Freespooling is generally the

quickest and easiest way to spool
out wire rope. Before freespooling
wire rope out from the winch,
power out enough rope to remove
any tension the wire rope might be
under. Disengage the clutch. Then
freespool by manually spooling out
enough wire rope for the winching
operation. See The Basic Guide
to \Mnching Techniques for more
information.

Always leave at least 5 wraps
of rope on the drum.

Spooling In Under Load
Never exceed winch's rated

line pull.
Power-in the wire rope evenly

and tightly on the drum. This
prevents the outer wire wraps
from sinking into the inner wraps,
binding, and damaging the wire
rope.

Avoid shock loads when

spooling, by pulsing the control
switch to take up wire rope slack.
Shock loads can momentarily for
exceed the winch and rope ratings.

Spooling In Under No Load
Spooling with an Asdstant: Have
the assistant hold the hook strap
putting as much constant tension
on the wire rope as possible. While
keeping tension, the assistant
should walk toward the winch while

you operate the control switch
spooling in the wire rope. Release
the switch when the hook is a

minimum of 6 ft. (2 m) from the
fairlead opening.

Spool in the remainder for
storage as directed below.

Spading Alone: Anrange the wire
rope to be spooled so it will not
kink or tangle when spooled. Be
sure any wire rope on the drum is
tighfly and evenly layered. Spool
enough wire rope to complete the
next full layer on the drum.
Tighten and straighten the layer.

WARNINDUSTHES
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Always
take time to

fully understand
yourwinch and
thewinching
operationby
reviewring The
Basic Guide

to Winching
Techniques
included with

yourvrinch.

ifvrinch is under

load,winchrope
is in tension or

drumIsmoving.

a^^i.wa8WHG/-

winch vriOiless

ttianSwraps
ofropearound
thedrum. Rope
could come

loose from flie

drum, as the
rope attachment
tothednimis

hold a load.

DoNotpower-
out rope more
than 30 ft

without allowing
the winch to cool

for 20 minutes

rope back in.
Instead, place
the cluteh in

freespooland
pud theropeoff
byhand.

PERATING INSTRUCTIONS & STRETCHING WIRE RC )
Always keep
hands clear

ofwinch rope,
hookloop,hook
andfairiead

openingduring
instellation,
operation,and
whenspooling in
or out.

A-;\WARMNG

Never touch

winch rope
or hook while

Is at the control

switehor

during winching

Always wear

gtoveswhen
handiing mnch
rope.

Ahwaysusa

strap whenever
spooling winch
ropeinor
out,during
Installation or

operatk)n to
avoid Injury
to hands and

fingers.

OPERATING INSTRUCTIONS
Cont.

Repeat process until the hook is a
minimum of 6 ft. (2 m) from the
fairlead opening.

Spool In the remainder for
storage as directed below.

Spooling Remainder for Storage
When the hook is within6 ft. (2 m)
of the feirtead, disconnect tiie hook
from the anchor or load. Hold onto
the supplied hook strap and hold
tension on the winch rope. Slowly
power-In the winch by "pulsing"
the power-in switch on the remote
control until ttie hook is within

3 ft. (1 m) of the teirlead. Stop
winching in and attach the hook
to a suitable anchor point on the
vehicle.

DO NOT POWER THE
HOOK INTO THE FAIRLEAD.
This could cause damage to the
feirlead. Once the hook is suitably
attached to the vehicle, power-in
the remaining slack in the winch
rope by "pulsing" the power-in
switch on the remote control until
there is minimal slack in the winch
wire rope.

Overioading/Overheating
This wnnch is rated for

intennittent duty. When the motor
approaches stall speed, very rapid
heat buildup occurs which may
cause motor damage.

Double-line rigging (see
The Basic Guide to Winching
Techniques) will reduce the
amperage draw, and reduce heat
buildup in the motor. This allows
longer continual use.

Tl Motor Temperature indicator
When the motor reaches a

temperature that could result in
damage ifthe winch is operated for
a long period of time, the LED in
the remote willblink.Short periods
of operation with the LEDblinking
will not damage the winch. Long
periods of operation should be
avoided.

STRETCHING WIRE ROPE
The life of a wire rope is

directly related to the use and care
it receives. During its first use, a
new wire rope must be spooled
onto its drum under a load of at
least 1000 lbs. (454 kgs). Use the
following instructions to property
stretch the wire rope onto the
winch drum.

1) Choose a FLATAND LEVEL
location that is large enough to run
out the entire length of wire rope.

2) Turn the clutch lever on the
winch to the "Free Spool" position.
Spool out the wire rope to the last
5 wraps on the dnjm. Once the
wire rope is spooled out, tum the
clutch lever on the winch to the
"Engaged" position.

3) Attach the hook end of the rope
to a suitable anchor point and back
the vehicle away from the anchor
point until there is very little slack in
the wire rope. Before getting out of
the vehicle, set the parking brake,
place the vehicle in gear or park
and tum the vehicle off.

4) Connect the remote control to
the winch. Standing approximately
8 ft. (2.44 m) away frxjm the
winch, power-in ttie winch until
allof ^e slack is wound onto
the winch drum. Disconnect the
remote control from the winch.

Hold tension on the wire rope with
one hand; carefully push the wire
rope to tiie side of the drum the
wire rope is attached to so there
are no gaps between each coil
on the drum. Be sure to check

that the wire rope is winding off
of ttie bottom of the drum, not the
top, orttie automatic load holding
brake will not function properly.
(Ifthe wire rope is wrinding off the
top you have powered the winch
"out" instead of "in" on the remote
confrol).

WARN INDUSTRIES * WINCH
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STRETCHING WIRE ROPE

STRETCHING WIRE ROPE Cont

5) The following steps should be
done using two people for proper
safety. Ifyou attempt to tension
your wire rope alone be sure to
always engage the parking brake,
place the transmission in gear
and tum the vehicle off every time
you exit the vehicle to inspect the
winch wire rope. Never exit the
vehicle with a load on the winch

wire rope. Tensioning the wire rope
is critical to ensure a long product
life.Tensioning the wire rope will
prevent outer layers of wire rope
from pinching and defonning the
inner layers.

6) Use care to evenly wrap each
layer to prevent damage to the
rope.

7) Pass the remote control through
the driver's window for the driver

of the vehicle to operate. Instruct
your assistant to stand to the side
of the vehicle and away from the
winch wire rope. Your assistant
should signal you if the wire rope
is winding conectly by watching
it move across the fairiead as

the wire rope is powered in.
Start the vehicle and place the
transmission in neutral. Release

the parking brake while applying
moderate brake pedal pressure.
Press power-in on the remote
control switch. After winching in
for approximately 6 ft. (2 m), stop
winching. Slowly let up off of the
brake pedal and then apply the
parking brake. This will ensure that
there is no load on the winch rope.
Then place the transmission in

park or in gear and tum the vehicle
off. Exit the vehicle and inspect the
winch to make sure that the wire
rope is being evenly wound onto
the winch drum and not sinking
into the lower layer. If the wire rope
is sinking, power the wire rope
out and repeat this step from the
beginning with more brake pedal
pressure.

8) When you are convinced the
wire rope is winding onto the winch
drum properly, repeat step 6 until
the vehicle is within 6 fl. (2 m) of
the winch anchor. Once within 6 ft.
(2 m). slowly let up off of ttie brake
pedal and then apply the parking
brake. This will ensure that there

is no load on the winch wire rope.
Then place the transmission in
park or in gear and tum the vehicle
off. Exit the vehicle. Disconnect

the hook from the anchor. While
holding onto the supplied hook
strap, hold tension on the winch
rope and slowly power-in the winch
by "pulsing" the power-in switch on
the remote control until the hook

is within 3 ft. (1 m) of the fairiead.
Stop winching in and attach the
hook to a suitable anchor point on
the vehicle.

DO NOT POWER THE

HOOK INTO THE FAIRLEAD.

This could cause damage to the
feirlead. Once the hook is suitably
attached to the vehicle, power-in
the remaining slack in the winch
rope by "pulsing" the power-in
switch on the remote control until

there is minimal slack in the winch

wire rope.

WMOHNDUSTRGS * VMNCH
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Always
prestretchrope

underload

before use.

Tightly wound
rope reduces
chances of

'binding',which
can damage the
rope.

m
Neva'touch

ropeor hook
while stOTieone

else is at the

control switch or

during winching

winch wiUiless

than 5 wraps
of rope around
the drum. Rope
could come

loose from the

drum,asOie
ropeattachmOTt
totiiedrumis

hold a load.

TRADUCTtON DE LA NOTICE ORIGINALE

Treuil

Guide d'installation et manuel de

Tutilisateur
Chaque situation de treuillage peut potentiellement occasionner des blessures. Afin
de minimiser ce risque, ilest important de lire attentivement le present guide ainsi que
le manuel de base des techniques de treuillage. Veillez d vous femiliariser avec le
maniement du treuil avant de Tutiliseret d vous prdoccuper avant tout de la s^rit6.
Nous exposons dans ce guide de nombreuses r^Ies de sdcurit6 fondamentales pour
le maniement du treuil. Veuillez lire le manuel de base des techniques de treuillage
pour de plus amples informations concemant votre treuil et les techniques ad^uates de
cdblage. Ne pas oublier, comme chaque situation de treuillage est differente, le bon sens
et I'attachement constant aux principes de s6curit6 sont d'une importance primordiale.

TABLE DES MATI^RES:

SeCURITt

Index des symboles 13

Mesures g6n6rales de s6curit6 14-16

Conditions de travail sures 17

INSTRUCTIONS

Montage du treuil 18

Raccordements diectriques 19
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^tirement initial du cdble 21-22
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12900 SE Capps Road
Clackamas, OR 97015
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Sen/ice d la clientele: (800) 543-WARN
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Intemational: (503) 722-1200
Tdl6copie: (503) 722-3000
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02011 Warn Industries Inc.
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m INDEX DES SYMBOLES

SYMBOLE

7^

EXPLICATION

Lire le manuet

d'utitisation

Toujours porter un
dispositif de protection
auditive et oculaire

Ne jamais utiliser ie treuil
comme palan.

Posltionner correctement

la charge dans la gorge
du crochet

Enrouler le cdbte sur le
dessous du tambour

Danger d'terasement
des doigts dans le guide-
cdble

Risque de percement/
coupure des mains

Risque d'explosion/
rupture

Danger en raison d'une
ar§te tranchante

Use hook larger than
1/2" (13mm)

SYMBOLE EXPLICATION

Toujours porter des
gants de cuir

Ne pas ddplacer des
personnes

Toujours utiliser la
sangle de crochet
foumie

Ne jamais appliquer la
charge sur Textr^mit^ ou
le loquet du crochet

Ne jamais enrouler le
cdble sur le dessus du

tambour

Point de pincement du
guide-cdble

A Risque de surface
chaude

Risque d'incendie et de
brOlure

(S) Danger Ii6 d des pieces
mobiles

WARNINOUSTRIEB • TOEUIl.
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1 ESURES GiN^RALES DE SdCURITt 1
Avertissements et mises
en aardegai

A
Lesdirectives suivantes comprennait des
indications inOtuldesAVERTlSSEMENT, ATTENTION,
AVIS et REMARQUE. Chacunea unobjectif bien
prMs: AVERTISSEMENT prdsente desconsignes de
s^rit§ soulignant undangerpotentiel qui, s'iln'est
pas 6vitd, peutentratner des blessures gravesoula
mort. ATTENTION comprend des consignes de s6cuiit6
signalant undangerpotentiel qui, sHn'estpas 6vit§,
peut entiaTnef des blessures l^dres ou mod6r6es.
ATTENTION sert aussi ^ signalerune utilisation
dangereuse. ATTENTION et AVERTISSEMENT
identifi^tundanger, indiquent comment r6\riter et
montrent ses consequencespossibles si on ngnore.

dwnmagesmat^iels. REMARQUE donnedes
renseignements addititmneis quiaidentd accon
procedure. TRAVAILLEZ PRUDEMMENT!

>1/2 (13mm)

DANGER DE HAPPEMENT PAR DES

PIECES MOBILES
Le non-respiect des consignes peut entralner
des blessuresgravesou la mort
• Ufilisez toujours uncrochet portant lamention «

1/2», 13mm »ou plusgrosavecleguide-cdble des
modules M15000et16.5ti.

* Ttngours s'assurerque leloquet ducrochet est

loquet ducrochet Appliquer lacharge uniquement
au centre du crochet.
Nejamais uliliserun crochetdontrouverbiredela
gorgea augmentsou dontrextn^itt est courbte
outordue.
Toujours utiliser uncrochet muni d'un loqueL
Toujours gaiderlefil de la tdtteommande et le
cordond'a!!mentatk>n d Pdcart du tambour, du
cdble et duc&Uage. S'assurer qu'il n'ya pasde

(Hj de connexiCHis dessen^. Tous lescomposants
endommai "
le prodult.

OT j.a?j

PI

DANGER DE HAPPEMENT PAR DES

PIECES MOBILES
Lenon-respect des consignes peutentralner
des blessuresgravesou lamort

msignes desecurite generales:
nfaut toujours avoir une^ne oonnatssance
dutreuil. Prendre letemps de bien Hre lemanuel
d'utlisation, e!/ou lemanuel de basedestechniques
de treuillage, afin de comprendre letreuil et son
fonctionnement
Nejamais excdderlacapacity nomlnale du treuil
ouducdbled'acier. UncdUage double avec poulie
ouvrante pennetde rddutre lachargesubieparle
treuil.
Toujours porterdesgantsdecuir6paisdurant la
manipulation du cdbledu treuil.
Nejamais utiliser le treuil ou lecSbledu treuil
pour faire duremoiquage. Cela peut endommager,

Nejamais se senrirdutreuil pourmaintenir une
charge.
Nejamaisfeire foncUonner rappareil sousTeffet de
drogues, de Falcool oude mMicaments.
Neja
16 ansuUnserce treuil.

et/oude lacharge.

si on rutilise de nnt6rieur d'un v6hicule.

Consignes de securitese rapportant d
rinstallation:

TmihMirs chcrisb-une surfece de mon^e

traction maximale du treuil.
Toujours utiliser unmateriel de montege decat^orie

un

faMcant
Nejamai:
Toujours achever lemontage du trsuifet lafixation du

du treuil, de la boucledu crochet,du crochetet

et rublisation de Fappareil et renroulement ou le
ddroulementdu cdble.
Toujours positionner leguideK^dble avec

sous chargeavantderutiliser. Uncableenroul^de

WARNmOUSTRSES • TREUIL
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MESURES GENERALES DE SECURITE MESURES GENERALES DE SECURITE

^AVERTISSEMENT ^AVERTISSEMENT ^AVERTISSEMENt| A ATTENTION

DANGER DE KAPPEMENT PAR DES

PIECES MOBILES

Lenon-respectdes consignes peut entralner
des blessures graves ou la mort.

Consignes de s6curit6 concemant le
treulllage;
• Toujours tnspecterle cdbledu treuil, le crochet

et les elinguesav^t de faire fonctionner le treuil.
Tout cdUede treuil eflilochd, tordu ou endommagd
doit§tre remplac^ immMiatement. Tousles
composants endommagds doivent§tre remplacds
avantd'utiliser le produit. Prot^er toutesles
piecescontrele risquede dommages.

• Toujours s'assurer que toutobjetou obstacle
pouvantgSner la bonne utilisation du treuilest
^rtd.

• Toujours s'assurer que le point d'ancragechotsi
peut supporter la charge et que la sangle ou la
ctiaTne ne glissepas.

• Toujours utiliser la sanglede crochetfoumie pour
enroulerou ddroulerle cdble du treuil,durant
rinstallation ou Tutilisation.

• Toujours extgerdeTop^rateuret des personnes ;
pr^sentes d'etreattentifs au vdhicule et d lacharge, i

• Toujours Streconscient de lastabilitd du v6hicule
et de lachargedurant le treulllage. Veiller d ce
que personne ne s'appnx;he. Alertertoutes les
personnes alentouren cas d'instabilitd.

• Toujoursddrouler autantde cdbleque possible
avantde procMeraj cdblage.Utiliser une ligne
double ouchoisir unpoint d'ancrage distant.

• Toujours prendre le tempsd'utiliser des techniques
de i^blage adapt^s avant d'utiliser le treuil pour
tirer,

• Nejamais toucherlecdbledu treuil ou le crochet
lorsqu'une aub«personne est d rinternjpteur de
commande ou durant le fonctionnement du treuil.

• NeJamais essayer d'embrdyer ou de d^brayersi
le treuil est souscharge,si lecdble du treuil est en
tension ou si le tambour est en train de toumer.

• Nejamais toucher lecSbleoule crochet lorsquele
cSbleest tenduou sous charge.

' Toujoursse tenir^ r^rt du cdbledu treuil et de
lachargedurant Tutilisation et ne jamais laisser
personne s'approcher

• Nejamais se sen/ir d'unvdtiicule pourtirerune
charge sur le cdbledu treuil. Lacharge combine
ou unchocpeutendommager. surcharger el casser
le cSble.

• NeJamais replier lecdbledutreuil sur lui-mdme.
Utiliser toujours unechafne ou uneprotection de
tronc d'arbre sur lepoint d'ancrage.

DANGER DE CHUTE OU

D'ECRASEMENT

Lenon-respectdes consignes peut entralner
des blessures graves ou la mort.
• Toujours testeri l'6cart, en gardant lesmains et les

autres perstmnes i f^rt ^alement.
• NeJamais utiliser le treuil avec moins de 5 spiresde

cdtiie enroul§es autour du tambour. Le cdble pounait
se d^rouler du tambour, 6tantdonn^que I'ancrage du i
cdble n'est pas con9upour retenirune charge. :

• NeJamaisutiliser le treuil comme palan ou pour
suspendreune charge.

• Toujoiffs s'assurer que le point d'ancragepeut
supper la charge, etprendre letemps d'employer
des techniques de cdblageappropri6es.

• NeJamaisutiliser le treuil pour soulever ou
transporter des personnes.

• NeJamaisforcer tropfort pour ddrouler lecdble du
treuil.

• Toujours utiliser uneposture/technique de
levageadequateou demanderde faide lorsde la
manipulation ou de I'installation du produit.

• Toujours enrouler lecdble sur letambour dans le
sens spteifie par I'dtiquette <favertissementapposm
sur le treuil ou la documentation du treuil. Cela est
ndcessaire pourque le freinautomatique(le cas
dchdant) fonctionne conectemenL

• Toujours enrouler lecdble dutreuil sur letambour
comme indiqu^ par I'autocollant de rotation du
tambour,

Aavertissement

RISQUE DE COUPURE ETDE BROLURE

Lenon-respect des consignes peut entrains
des blessures graves ou la mort

Pour 6vrter de seblesser les mains etles doi^
Toujours porterdes gants de cuirdpais durantia
manipulation du cdbledu treuil.
Toujours penserauxsurfaceschaudesau niveau
du moteur du treuil. du tambour ou du cdble dur^t
ou aprds Tutilisationdu treuil.

WARN INDUSnVES ' TREUIL
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RISQUES ASSOCIESAUX
produits chimiques et risque

D'INCENDIE

Lenon-respectdes consignes peut
entralner des blessures graves ou la mort.
• Toujours retirer les bijoux et porterdes lunettes

de s^urite.

• Nejamais faire passer les cdbles diectriques par-
dessus des bords tranchants.

• Nejamais fairepasser les cdblesdiectriques d
proximity de pi^s qui s'̂ hauffenL

• Nejamais faire passer les cdblesdlectriques d
traversdes piecesmobiles ou d proximity.

• Toujoursplacer lescapuchons foumis sur les
fils etlestiomes, conform^ment aux instructions
d'installation.

• Nejamais se pencher au-dessus de la batterie en
procMant aux connexions.

• Nejamais faire passer les cdbles^lectriques par-
dessus les bomes de la batterie.

• Nejamais court-drcuiter les bomes de la batterie
avecdes objetsmdtalliques.

• Toujours s'assurer que la zone ne contientpas de
conduites de cartHjrant,de reservoir de carburant,
de conduitesde frein, de cdblagedlectrique, etc.,
avant tout per^age.

• Toujours consulter lemanuel de rutilisateur pour
les infomiations conectes de cdblage.

> Toujours isoleretprotdger tous les fils et bomes
^lectriques exposds.

A
RISQUE DE COUPURE ET DE

BROLURE

Le non-respect des instructions peut entralner
des blessures mineures ou mod6rtos.
• Nejamais laisser le cdbledu treuil glisserdans les

mains.

ATTENTION I

DANGER DE HAPPEMENT PAR DES

PIECES MOBILES

Lenon-respect des instructions peut entralner
des bles^res mineures ou mod^rtos.

Pour6viter de se blesserlesmains ou les doigts:
• Nejamais laisser la tdldcommande dans un

emplacementou elle peut dtreactivdedurant la mise
en roue libre,le cdblage ou quand le tiBuil n'est pas
utilise.

« Nejamais laisserla t^l^mmande du treuil
branchde durant rinstallatbn, le ddroulement en
roue libre,le cdblage, I'entretien ou quand le treuil
n'est pasutilise.

AV/S

Eviter d'endommager leTREUIL et
r^quipement
• Toujours §viterde tirersur le cdti, ce quia pour

effetd'empilerle cdble du treuilsur Tunedes
extrdmitdsdu tambour.Cela peut endommager le
cdble ou le treuil.

• Toujourss'assurerd'avoircompldtementembrayd
ou comi^tement d^bray^.

• Toujours faire attention d nepasendommager le
cadre du vdhicule si Ton ddcide de s'arrimer d un
vdhicule pourpouvoir travailler avecle treuil.

• Nejamais submerger le tiBuil dans I'eau.
• Toujours rangerla tdldcommande dans unendnsit

sQr,propre et sec. .

WARN IKDUSTRteS * TREUIL
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CONDITIONS DE TRAVAIL SURES

CONDITIONS DE TRAVAIL

SURES
Pendant la traction d'une

charge, I'operateur doit toujours
faire fonctionner le treuil en se

tenant en position sure. Les
emplacements sOrs sont: (1)
perpendiculaires au cdble, (2) d
rint^rieur du v^hicule avec le capot
relev6 (si le treuil est mont^ d
I'avant du v^hicule). Ces endroits
surs permettront d'empecher que
le cSble ne frappe I'operateur en
cas de rupture sous charge.

Autant que possible, utiliser
le treuil avec le cdble de la

t6l6commande compl6tement
d^ptoy^. Celui-ci doit toujours
demeurer d une distance minimale

de 2,44 m du treuil pendant
son fonctionnement. Ceia 6vite

d'etre happ§ par le guide-cdble
et maintient I'operateur dans une
zone de security durant la traction

de la charge.
Ne jamais travailler d

proximite d'un cdble sous charge.

Niveau de bruit

Ce treuil est con9U de
manidre d ce que le niveau
de bruit emis ne d^passe pas
70 dBa d I'endroit ou se trouve

le manipulateur. Celui-ci doit
demeurer d une distance minimale

de 2,44 m du treuil pendant son
fonctionnement. Faire inspector
le treuil dans un centre de service

agr^e si le bruit d^passe 70 dBa
au niveau de I'operateur

Nettoyage
Ne pas diriger un jet d'eau

haute pression (laveuses haute
pression, lave-auto, etc.) entre le
support et le rebord du tambour ou
le levier d'embrayage.

Nettoyer le treuil a I'aide
d'eau sous faible pression et d'une
Sponge ou d'un chiffon savonneux.

Ne pas utiliser de produits
chimiques qui pourraient
endommager la finition.

Nettoyer soigneusement les
r^sidus de sel du treuil le plus vite
possible afin de minimiser I'effet de
corrosion.

Maintenance

Le treuil ne necessite aucune

lubrification pendant sa durde de
vie, sauf s'il a ete Immerge dans
I'eau. Si cela se produit, faire
r^aliser une inspection complete
par un centre de service d^s que
possible pour eviter tout dommage
du S la corrosion. Si le coffret de

commande est immerge, il doit
Stre remplace au moment de
I'intervention de service sur le

treuil.

verifier les cdbles de batterie

et les connexions eiectriques tous
les 90 jours pour s'assurer qu'ils
sont propres et correctement
serres e tous les points de
connexion.

Inspecter le cdble avant et
apres chaque utilisation du treuil.
S'il est endommage, le remplacer
par un cdble de calibre conforme e
la liste des pieces de rechange, ou
se rendre sur le site Internet Wam

e I'adresse v/v/w.v^am.com.

Le cdble doit toujours
s'enrouler sur le tambour dans
le sens indique par I'etiquette de
rotation du tambour apposee sur
le treuil.

WARN INDUSmES ' TREUIL
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AAVERTIS^MENI

Toujours rester
dr^rt, en
gardant les
mains et les

autres personnes
^r^rl

fegalement,

AAVERTBSaHEWT

Toujoursexiger
de fopdrateuret
des personnes
presentes d'dtre
attentifs au

v^hicule et h la

charge.

A ATTErmON

Nejamais
laisser la

tdldcommande

dans un

emplacement
oil elle peutdtre
activto durant

la mise en roue

libre, lecSblage
ou quand le treuil
n'est pas utilise.

Am

Nejamais
submerger le
treuil dans feau.

ONTAGE DU TREUIL

ftAVERTlSSEMEWI

Toujours choisir
une surface

de montage
suffisamment

r^sistante pour
supporter la
capacityde
traction maximale

du treuil.

^vERnssHgm

Toujoursachevei
le montagedu
treuil et fixer le

crochet avant

d'effectuer le

cSblage.

AAVERTtSSEMBIT

Nejamais utiliser
des boubns trop
longs.

MONTAGE DU TREUIL

Choisir une surface de
montage suffisamment resistante
pour supporter les charges
qui seront haiees. Seules les
orientations de montage indiquees
sont recommandees pour utiliser le
treuil en toute securite. Toute autre

orientation du treuil est inadaptee
et ne doit pas etre utilisee. Utiliser
les boulons et les rondelles d'arrSt

recommandes, ainsi que les
couples de serfage recommand6s
pour eviter les vibrations du treuil
pendant son fonctionnement. Les
details de montage indiquent les
valeurs de couple adequates.

N'oubliez pas que le cdble du
treuil doit toujours s'enrouler sur le
tambour dans le sens indique par
I'etiquette de rotation du tambour.

Se reporter aux schemes
suivants pour I'orientation de
montage correcte.

Installation du coffret de

commande

Monter le coffret de
commande suivant les instructions
jointes au Kit de systeme de
montage Wam, Utiliser la console
comprise dans le kit.

Pour plus de flexibilite dans
le montage, on peut aussi deplacer
les fixations de montage du coffret
de commande aux trous inutilises
de la plaque de base du coffret

^paisseur de Longueur de
plaque

1/4" (7 mm)

3/8° (10 mm)

1/2" (13 mm)

boulon

1,5" (40 mm)

1,5" (40 mm)

1,75" (45 mm)Entraxe de fixation:
254 mm x 114,3 mm

,/-7A6*(lLlmm)4PlCS.

- Ur (254 mm)-

Details de montage:
*T (1) Lisseet plat, 6paisseur 8 mm

(2) Rondelle d'arrSt 11,1 mm
(quantite = 4)a mm) Boulon categoric 5de 7/16 14 X

[̂ 11/2po de long (quantite =4),
Couple de serrage 68 e 75 Nm

(4) 6 rondelles plates 11,1 mm
(5) Boulon categorie 5 de 7/16 14 x

1 3/4po de long (quantite = 2),
Couple de serrage 68 d 75 Nm

WARN INDUSTRIES • TREUIL
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RACCORDEMENTS

ELECTRIQUES
Utiliser des capuchons

d'isolation Indus sur les
connexions expos^es pour dviter
les courts-circuits. Les flls de

batterie doivent passer par des
endrolts qui ne risquent pas
d'endommager ou de percer
risolatlon et de crder des risques
de court-circuit.

Une fois I'lnstallatlon

termini, verifier que le treuil
fbnctlonne conwtement.

Sch^mas dlectriquos:

RACCORDEMENTS ELECTRIQUES

Recommandations concemant

la batterie

La charge de la batterie et
la quality des connexions sont
essentlelles pour que le treuil
fonctlonne conrectement La

capacity de ddmarrage d froid
minimum requise pour une batterie
de 12 V C.C. est de 650 A.

Broche n° Couleur

1 Marron

2 Vert

3 Noir

4 Blanc

5 Bleu

6 Rouge

Noir

Rouge

Blanc

Mamon

Vert

WARN INDUSTRIES * TREUIL
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Nejamais faire

dsssus des bords

tranchants.

dlectriques
dproxiinitt

s'^auffenL

Nejamais fare

traversdes

pieces nxAiles
oudproximite.

Toujmirs (riacer

foumissurles

filsetlesbomes,
conformdment
aux instrucfions

Toujours isoler
etprot^rtous
les fils et bomes

INSTRUCTIONS D'UTILISATION

Toujours
prendrsle temps
de bien se

famifiariseravec

le treuil et son

foncHonnement

en examinant le

Manuel debase

Indus avecle

treuil.

d'fflnbrayerou

le treuil est sous

cttaige,si le cdbk
dutreuDesten

tension ou si le

tambour est

train detoumer.

Nejamais
utiliser le treuil

avec moins de 5

enroultesautour

du tambour Le

cSbiepourrait
sed^uter

du tambour,
6Uintdonn6

que rancrage
ducdblen'est

pas oon;u pour

rstenirune

NepasdSrouler
lecdbledeplus
de 9 m sans

laisserrefroidir

le treuil pendant
20 minutes avant

de recommencer

I'enroulement.

rembrayageen
d^ulementlibre

entirantlecdble

d la main.

Tdldcommande
Ne pas laisser la t6t6commande

branchte dans le treuil lorsque
celui-cl n'est pas en usage. Une
t6l6commande qui reste branchSe
risque de cr6er des conditions
dangereuses et de vider la batterie.

Tdldcommande verticale/

horizontale:

Fonctlonnement de I'embFayage
Lorsque I'embrayage est

en prise, le train d'engrenages
est coupl6 au tambour du cdble
et I'entraTnement peut alors 6tre
transf6r6 du moteur du treuil.
Lorsque I'embrayage est d6bray6
et en position de dSroulement en
roue libre, le train d'engrenages et
le tambour se ddsaccouplent, ce
qui pennet au tambour de toumer
librement.

Le levier d'embrayage, situd sur
le carter du treuil en fece du moteur,
permet de commander la position
de I'embrayage. Pour 6vlter tout
dommage, toumer compldtement
le levier d'embrayage dans I'une ou
I'autre position.

UMr6:

En prise:

Ddroulemont du cAble
Le dSroulement en roue libre

constitue g^n^ralement la fa^on

la plus rapide et la plus fecile de
d^rouler le cdble. Avant de mettre
le treuil en roue libre pour d^rouler
le cdble, ddrouler au moteur une
quantity suffisante de cdble pour
soulager le cdble de toute tension
Sventuelle. Ddbrayer. On peut
maintenant dSrouler manuellement
une quantity suffisante de cdble pour
pouvoir travailler avec le treuil. Voir
le manuel de base des techniques
de treuillage pour de plus amples
informations.

Toujours laisser au moins 5
spires de cdble sur le tambour.

Enroulement sous charge
Ne jamais d^passer I'effort en

16re couche du treuil.
Enrouler mdcaniquement le

cdble sur le tambour de manidre
unifomie et sen^. Cela emp§che les
spires extdrieures de s'enfoncer dans
les spires Int6rieures, ce qui peut
coincer et endommager le cdble.

Pour 6viter les charges de
choc durant I'enroulement du
cdble, actlonner I'lnterrupteur de
commande de manidre intennittente
afin d'dliminer le mou du cdble.
Les charges de choc peuvent
momentandment d6passer de loin la
capadtS du treuil et du cdble du treuil.

Enroulement d vide
D6mulenient avec un assistant :
Demander d un assistant de tenir la
sangle de crochet en appliquant une
tension aussi constante que possible
sur le cdble. Tout en maintenant
la tension, 11 devra se ddplacer
en direction du treuil pendant
I'actionnement de I'inteniipteur de
commande pour enrouler le cdble.
Reldcher I'lnterrupteur lorsque le
crochet parvient d une distance
minimum de 2 m de I'ouverture du
guide-cdble.

Enrouler le reste du cdble pour
le ranger, de la manidre indiqu6e
ci-dessous.

D6mulement tout ^ul: Arranger le
cdble d enrouler de manidre d ce qu'll
ne s'entortiile nl ne s'emmdie pendant
le rembobinage. S'assurer que le
cdble est enrould sur le tambour de
manidre uniforme et serrde. Enrouler
une quantitd suffisante de cdble pour
compldter une couche entidre sur le
tambour.
Serrer et dtaler de manidre dgale la
couche de cdble.

WARN INDUSTRIES * TREUIL
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IWSTRUrr~ ^^tyunUSATlOW gT tTIREMgHT IIOTIAL DU CABLE "" txiREMEWT INITIAL DU CABLE
INSTRUCTIONS D'UTILISATION

Suite
Refatre de mdme jusqu'd ce que
l8 crochet soit d une distance
minimum de 2 m de I'ouverture du
guide-cdble.

Enrouler le reste du cdble
pourle ranger, de la manidre
indiqude ci^essous.

Enroulament du reste du cdble
pour le ranger
Lorsquele crochet se trouved
moins de 2 m du guide-cdble,
detacher le crochet du point
d'ancrage ou de la charge. En
tenant la sangle de crochet fbumie,
maintenir la tension sur cdble
du treuil. Enrouler lentement le
treuil en appliquant de petites
}ressions sur (a touche « Power
n » (enrouler) de la tdldcommande

jusqu'd (» que le crochet soit d
moins de 1 m du guide-cdble.
Arrdter le treuiliage et fixer le
crochet sur un point d'ancrage

rid sur le vdhicule.
E PAS LAISSER PAS

LE CROCHET ATTEINDRE LE
GUIDE-CABLE. Celapourrait
endommager le guide-cdble. Une
fois le crochet fixd correctement
au vdhicule, enrouler le cdble de
fagon d dliminer le mou restant en
appliquant de petites pressions sur
la touche « Power In »(enrouler)
de la tdldcommande jusqu'd ce que
le mou soit minime sur le cdble du
treuil.

Surcharge/surchauffe
Ce treuil est congu pour

un service intermittent. Lorsque
le moteur est sur le point de
cater, une accumulation rapide
de chaleur se produit et peut
endommager le moteur.

Lecdbtage double (voir le
manuelde base des techniques
de treuiliage) permet de rdduire
leddbit en ampdreset de rdduire
ainsi raccumulatlon de chaleur
dans le moteur. Cela permet une
utilisation continue prolongde.

Tl Indlcateur de tempdrature du
moteur

Lorsque le moteur attaint une
tempdraturepouvantentrafnerdes
dommages si le treuil fonctionne
)endant longtemps, le voyant de
a tdldcommande clignote. Une
utilisation de courte durde lorsque

la DELclignote n'endommagera
pas le treuil. Evitez les longues
pdriodes de fonctionnement.

^TIREMENT DU CABLE
La durde de vie d'un cdble est

lide directement d son entretien et d

son utilisation. Lors de sa premidre
utilisation, un cdble neuf doit dtre
enrould sur son tambour sous une

charge d'au moins 454 kg .
Suivre simplement les

directives suivantes pour dtirer
correctement le cdble sur le

tambour.

1) Choisir un emplacement PLAT
ET DE NIVEAU suffisamment
grand pour pouvoir ddrouler le
cdble sur toute sa longueur

2) Mettre le levler d'embrayage du
treuil en position « Free Spool »
(ddroulement en roue libre).
Ddrouler le cdble de fagon d ne
laisser que 5 spires sur le tambour.
Une fois le cdble ddrould, mettre
le levler d'embrayage du treuil en
position « Engaged »(en prise).

3) Fixer le crochet du cdble d
un point d'ancrage approprid
et dioigner le vdhicule du point
d'ancrage jusqu'd ce qu'il n'y ait
presque plus de mou dans le
cdble. Avant de descendre du

vdhicule, serrer le frein d main et
mettre le vdhicule en prise ou en
position de stationnement, puis
couper le moteur.

4) Brancher la tdldcommande au
treuil. Se tenir d environ 2,44 m
du treuil et enrouler le cdble sur le

tambour du treuil jusqu'd dliminer
compldtement le mou du cdble.
Ddconnecter la tdld<»mmande

du treuil. Maintenir le cdble

tendu d'une main ; pousser avec
prdcaution le cdble d'acier vers le
cdtd du tambour auquel le cdble
est fixd de fagon d ce qu'il n'y ait
pas d'espace entre les spires sur
le tamtwur. S'assurer que le cdble
d'acier s'enroule sur le bas du
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Toujoursgarder
les mains

cdble du treuil,
de la boucle

du crochet,
du crochet et

de I'ouverture

du guide-
cdble durant

rinstallatkmet

i'utiiisation de

renreulementou

le ddroulement

du cdble.

toucher le

cdble du treuil

oule crochet

lorsqu'uneautre
personneest
d nnterrupteur
de commande

ou durant le

fonctionnement

du treuil.

Toujours porter
desgantsdecuir
^ais durant la
manipulafion du
cdble du treuil.

ffiAVECTSSagW

Toujours uHliser
le cordon du

cnjdietfoumi

pourenrouler
ou ddrouler le

cdble, durant
nnstallaSonou

rutilisation pour
dviterdese

oulesdoigts.

de I'utiliser. Un

cdble enrou!6de

manldre serr6e

rMuitle risque
qu'ilcoinceetsoit

ffiAVERmsggifl

Nejamais
toucher le cdble

oule crochet

lorsqu'une
autre personne
manipule
rintenupteur
de commande

ou durant le

fonctionnement

du treuil.

ubliserle treuil

avec moins de 5

enrouldes autour

du tambour Le

cdble pcHirrait
se ddrouler

du tambour,
dtantdonnd

que ranctage
du cdble n'est
pas congu pour

retenirune

charge.

^TIREMENT DU CABLE (suite)
tambour et non sur le haul, sinon
le frein de retenue automatique
de la charge ne fonctionnera pas
correctement. (Si le cdble d'acier
s'enroule sur le haut, cela signifie
que Ton a actionnd le treuil en
mode de ddroulement et non
d'enroulement au moyen de la
tdldcommande).

5) Par mesure de sdcuritd, les
dtapes suivantes devraient dtre
eff^udes par deux personnes. Si
Ton tente de tendre le cdble tout
seul, s'assurer de toujours mettre
le frein d main, la transmission
en prise et d'dteindre le moteur
du vdhicule chaque fois que
Tondescend du vdhicule pour
inspector le cdble du treuil. Ne
jamais quitter le vdhicule alors
que le cdble du treuil porte une
charge. Le tensionnement du
cdble est essentiel pour assurer
une longue durde de vie au
produit. Le tensionnement du
cdble empdchera les couches
extdrieures du cdble de pincer et
ddformer les couches intdrieures.

6) Prendre soin d'enrouler chaque
couche de manidre unifbrme afin
d'dviter d'endommager le cdble.

7) Faire passer la tdldcommande
par la fendtre du conducteur
afin de I'utiliser. Demander
d I'assistant de s'dloigner du
vdhicule et du cdble. L'assistant
doit indiquer si le cdble s'enroule
conrectement d mesure qu'il ddfile
sur le guide-cdble et s'enroule.
Ddmarrer le vdhicule et mettre
la transmission au point mort.
Desserrer le frein d main tout
en appuyant moddrdment sur la
pddale de frein. Appuyer sur la
touche « Power in » (enrouler)
de la tdldcommande. Effectuer le
treuiliage sur environ 2 m, puis
anndter. Reldcher lentement la
pddale de frein, puis serrer le frein

d main. Cela pemnet d'assurer
qu'il n'y a aucune charge sur le
cdble. Mettre le levier de Vitesse
en position de stationnement ou
en prise, puis couper le moteur.
Descendre du vdhicule et inspecter
le treuil pour s'assurer que le cdble
est enrould unifbmidment sur le
tambour du treuil et qu'il ne creuse
pas la couche infdrieure. Si c'est
le cas, ddrouler le cdble et rdpdter
cette dtape d partir du ddbut en
appliquant davantage de pression
sur la pddale de firein.

8) Aprds s'dtre assurd que le
cdble s'enroule conrectement
sur le tambour, rdpdter I'dtape
six jusqu'd ce que le vdhicule
soit d moins de 2 m du point
d'ancrage. Une fois la distance
atteinte, reldcher lentement la
pddale de frein puis serrer le frein
d main. Cela pemnet d'assurer
qu'il n'y a aucune charge sur le
cdble. Mettre le levier de Vitesse
en position de stationnement ou
en prise, puis couper le moteur.
Descendre du vdhicule. Ddcrocher
le crochet du point d'ancrage. Tout
en retenant le cordon du crochet
foumi, maintenir la tension sur
cdble et enrouler lentement le
treuil par de petites pressions sur
I'interrupteurde commande jusqu'd
ce que le crochet soit d moins
de 1 m du guide-cdble. Arrdter le
treuiliage et fixer le crochet sur un
point d'ancrage approprid sur le
vdhicule.

NE PAS LAISSER PAS
LE CROCHET ATTEINDRE LE
GUIDE-CABLE. Celapourrait
endommager le guide-cdble. Une
fois le crochet fixd correctement
au vdhicule, enrouler le cdble de
fogon d dliminer le mou restant en
appliquant de petites pressions sur
la touche « Power in »(enrouler)
de la tdldcommande jusqu'd que
le mou soit minime sur le cdble du
treuil.
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mSTIWCCIONES ORHSINALES

Cabrestante

Guia de instaiacion y del usuario

En cada situacidn donde se utiliza un cabrestante existe la posibllidad de ocasionar
dafios personates. Para reducir al minimo ese riesgo, es Importante que lea esta
gufa y la Gufa bdsica de tdcnicas pam el uso del cabrestante atentamente. Por favor,
famillarlcese con la operacldn del cabrestante antes de usarto y tenga siempre presente
la seguridad. En esta gufa se establecen muchas da las reglas de seguridad para el
uso del cabrestante. Lea la Gufa b6sica de t^cnicas para el uso del cabrestante para
obtener mds infomiacidn sobre su cabrestante y tdcnicas de maniobrado adecuadas.
Recuerde que debldo a que cada situaddn en la que se utiliza el cabrestante es
diferente, es muy importante el buen juicio y un enfoque constante en la seguridad.

fNDICE:

SEGURIDAD

indice de slmbolos 24

Precauciones generates de seguridad 25-27

Condiciones de trabajo seguras 28

INSTRUCCIONES

Montaje de cabrestante 29

Conexiones el6ctricas 30

Instrucdones de operacibn 31-32

Estiramiento del cable 32-33
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iNDICEDESfMBOLOS

SiMBOLO explicaciOn

Lea el manual de

instrucciones

Lleve puesta siempre
protecddn ocular y
auditiva

Nunca utilice el
cabrestante como si
fuese una gn^a

Fije de fbrnna apropiada
la carga en la garganta
del gancho

Enroile el cable en la
parte inferior del tambor

Pellgro de aplastamiento
de los dedos o la gufa del
cable

Pellgro de perforaci6n o
corte en las manos

Peligro de expIosi6n o
rotura

Peligro de borde afilado

Use hook larger than 1/2'
(13mm)

SiMBOLO explicaciOn

Ueve puestos siempre
guantes de cuero

No to use para desplazar
personas

Use siempre la correa del
gancho suministrada

No apllque nunca una
carga a ia punta del
gancho o al seguro

Nunca enroile el cable

en la parte superior del
tambor

Punto de peliizco de la
gufa det cable

A
Peligro de superficie
caliente

/4 Peligro de incendio y
quemaduras

(S) Peligros asociados con
partes mdvites

WMtNINOUSmES • CABRESTANTE
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iTi PRECAUCIONES GENERALES DE SEGURIDAD

Advertencias y
precauciones

A
Alleer estas instiuccicmes, ver^i ADVERTENCIAS,
PRECAUCIONES, AVISOS y NOTAS. Cada mensaje
tiene un prop6sito especifico.LasADVERTENCIAS
son mensajesde seguridad que Indican que estSante
unas!tuacl6n potendalmente peligrosa que, si no se
evita,puede resultaren lesionesgraveso la muerte.
LasPRECAUCIONES son menss^es de seguridad que
indican unasibjaci6n de posible peiign) que, si nose
evita,puederesultar en lesionesmenoreso de poca
gravedad. LasPRECAUCIONES pueden aleitartambi^n
contraprdcticas noseguras. Las PRECAUCIONES y
ADVERTENCIAS identifican el peiigro, indican o6nio

si nose evitatalpeiigro. LosAVISOS son mens^qes
para evitardaflosa la propiedad.Las NOTAS son
infonnaci6n adicicMial que le ayudardn a llevar a cabo
un (Mocedimienb). jTRABAUE SIEMPRE DEFOmilA
SEGURA!

>1/2" (13mm)

PEUGRODEENREDOENLAS

PARTESMOVILES
Denoseguirseestas instrucciones, podrfan
producirse lesionesgraves0 inclusolamuerte.
• Usesiempre ungancno marcado con13mm (1/2

pulg) 0 mayor am laguiaM1S000 y la 16.5ti.
• VerHiquesianprequeelsegurodelganchoestd

cerradoyque nosoportacarga.
• Noapiiquenuncaunacargaalapuntadelganchoo

al seguro. Aplique lacarga Onicamente alcentrodel
gancho.

• Nousenuncaunganchocuyaab^rahaya

Utilice siempre un gancho con seguro.
IMantenga siempre elcable del cwitrol remoto yel
cablede alimentaddn alejados deltambor, elcable
yelcords^e. Inspecdonela posiUeexlstenda
de grietas,peirizcos, cables deshilachados0
conexicmes sueltas.Loscomponentes dailados
deberSn reemnlazarse antesde la0Deraci6n.

PELIGRODE ENREDOENLAS
PARTESMOVILES

De noseguirse este Instrucdimes, podrfan
producirse lesiones graves 0 incluso lamuerte.
Seguridadg«io^l:

Conozca siempreelfuncionamiento del
cabrestante. Lea detenidamenle las Instnicciones, la
Gulade operacl6n y/olaGuiabdsicade tdcnicasdel
cabrestante paracomprender el funcionamiento y la
manipuladdn delcabrestante.
Noexceda nunca la capacidadnominal del
cabrestante nidelcabledelcabrestante. Empleeun
cabledoirie con una poleapara redudrlacarga del
cabrestante.
Ueve puestossiem]ffe guantesgruesosde cuero
para manipular elcable del cabrestante.
No use nunca el cabrestante 0 el catrie del

dedafiar, sobrecargar0 romper el cable.
No utiiice nuncaelcabrestante para amarrar una
carga.
Noponganunca en ^ncionamiento este

drogas, alcohol o medicament..
Nunca opere este cabrestante si es menorde 16
afiosdeedad.

fotras
I del

rahicuk) y/olacarga.
• Pasesl«n|Me elcontrol remoto a travesdeuna

ventana cuando lo utilice en un vehlcuk).

Seguridad la instalacion:
Ellja siempreunaubicacidn de montaje quesea lo

cargamdxima delcabrestante.
Util ce siemprepezas degrado5 (grado 8,8
milim6tTteo)o superior.
No suekie nunca los pemos demont£qe.
Usesiemprepiezasae mmteje, componentes y

Noutilice nunca ponos quesean demaslado largos.

cableado.
Mantenga si«npre lasmanos alejadas delcable
delcabrestente, delbuciedelgancho, delgancho
ydalaabertura delaguia durante lainstaikidn, la
operaci6n,yen el enrollado y desenrollado.
Ponga si^pre laguiadelc^le conlaetiqueta de
advertenda visible en la partesuperior.
Realice siempre un esfiramiento (Hevio del cable y
vuelvaaenrollartoconcaigaantesdeusailo. Un

tener 'dobleces' que puedan dafiar el cable.
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1 RECAUCIONES GENERALES DE SEGURIDAD

PELIGRO DE ENREDO EN LAS

PARTESMOVILES

Denoseguirseestas instrucciones, podrfan
producirse lesionesgraves0 incluso lamuerte.

Seguridad durantela operacidndel
cabrestante:

en^ndonamiento. Siel caUe del cabrestente estd
deshilachado, rstorcido 0dailado, deberd reemplazarse
deinmediato. Loso(»np(»ientesd{Aadosdebe^

en

lacargayquelacorrea 0 lacadenanose deslizard.

Tenga siempre (ves^telaestai^idaddelvehiculo

se

Alerte a todas laspersonas (HesKites deuna posible
inestaUiidad.

con

comoseapos9)Ieal
.Emirieeun cabledoble

sihayalgui^cerca delint^pbH-decontrol, 0 siel

sopwtaHfc) unacaiga,si e)c{d)!e estden tmisidn 0sid
tembw esti en mo\rimi«ito.

cable delcalHest^ La caiga comlrinada 0 ungolpe en

No enrolle nunca
misn
oun
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PELIGRODECAIDAO
APLASTAMIENTO
De no^uirse estasinstrucciones. podrfan
producirse lesiones graves0 incluso la
muerte.

* Siempre mantdngaseusted, las manos yaotios
alejados.
No acdonenunca acdone elcabrestante sinohay,
aImenos,5vue]tasdecabIealrBdedardeltembor. El
cable podria soHarse del tambor, yaque elacoplamiento
d^ cable di tambor no estd craistiuido para aguantar
caigas.

suspenderunacaiga.
e Queel

UfiRce tecnicas demaniobrado ad^adas yt6mese'

No utilice nuiica elcabrestente para levanter 0
despiaz
NuncaI
del cabrestante.
Utice siempre posturas yt6cnicas delevantemiento
adecuadas 0sondte ayuda a lahora demanipular e
instalardjxoduGto.
Enrolle ydesenroDe el cable del tambor sionpre en la
dlrecci6n espedficadaen laetiquete de adveitendadel
cabrestante 0 en la docummtadte. Estoesnecesario

vieneequipadocmeHo).
Siranpre enrolle elcabte
tembor en elsentido indicado perlamarcade rotacidn
rial Rahroetnnte

A

PELIGRO DE CORTES YQUEMADURAS

De noseguirse estas instrucciones. podrfan
producirse lesiones graves 0 incluso lamuerte.
Para evitar daftos en las manos:

manipularel cable I
Tenga siranpre en
motor, dd tambor 0del cable del cabrestante p^en

CABRESTANTE



PRECAUCIONES GENERALES DE SEGURIDAD

ADVERTENCIA I precauci6n

PELIGRO DE INCENDIO 0 POR

PRESENCIA DE PRODUCTOS

QUIMICOS
Deno seguirse estas instmcciones, podrfan
producirse lestones graves o incluso la
muerte.

• No llevenunca puestas joyas,y llevesiempre
proteccidn ocular.

• Nopase nunca los cables eldctricosper bordes
agudos.

« Nopase nunca los cables el^ctricoscerca de
piezas que se calienten.

• Nopase nunca loscables eltetricosporpartes
mdvtles Dcerca de ellas.

• Coloque siempre las fundasde termlnales
sutninistradas en loscables y lostermlnales,
(al como se indica en las Instnicdones de

Instalacidn.

• No se apoye nunca en la bateriasi esiS haclendo
conexiones.

• Nopase nunca los cables el^ctricossobie los
temilnales de la bateria.

• No acorte nunca los termlnales de la bateria con
objetos metdlicos.

• Sivaa perforar, verifique siemprequeenel
area no haya tuberiaso (anquesde combustible,
tuberlas de sistema de frenado,cables el6ctricos,
etc.

• Consulte siempreel manual delusuario para
obtener detalles de cableado adecuados.

• Aisle yproteja siempreloscables ylos
tenninaleseltetricosque quedenexpuestos.
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PELIGRO DE CORTES Y

QUEMADURAS

Deno seguirse estas instrucciortes, podrfan
producirse lesiones menores o moderadas.
• Nunca deje que el cabledelcabrestantese desllce

por sus manos.

PRECAUCI6N

PELIGRO DE ENREDO EN LAS

PARTES MOVILES

De no seguirse estas Instrucciones, podrfan
producirsefeslonesmenores0 moderadas.

Para evitar dafios en las manos:
• Nodeje nunca el controlremotodonde pueda

activarse durante el enrollado libre, maniobrado 0
cuando el cabrestante no est^ en uso.

• Nod^e nunca el controlremotodel cabrestante
conectado cuando se est^ instalando 0 hadendo

enrollado libre, maniobras 0 mantenimiento ni
cuando no se estd utilizando el cabrestante.

AVISO

EVITE DAROSAL EQUIPO YAL
CABRESTANTE

• EvitestMipre los tirones laterales, ya que pueden
apilar el cable en un extremodel tambor.Esto puede
daf^ar el cable del cabrestante 0 el cabrestante.

• Compruebe siempre que se ha ^bragado 0
desembragadocompletamente.

• Sea precavido siempre para no daflarla estructura
' cuando vaya a anclar suvetilculo enuna operacidn

con el cabrestante.

• Nosumerjanunca el cabrestanteen agua.
• Guardesiempre el contnDl remotoen un drea

protegida, limpia y seca.

CONDiCIONES DE TRABAJO SEGURAS

AADVERTEWOA

Siempre
mantSngase
usted, las
manos y a otros
alejados.

Requiera
siempre a los
operadores y
las personas
presentes que
est6n atentos al

vehiculo y/ola
carga.

APWEGWdOW

Nodeje nunca
el control remoto

donde pueda
activarse durante

el enrollado libre,
el maniobrado

0 cuando el

cabrestante no

estd en uso.

Nosumerja
nunca el

cabrestante en

agua.

CONDtCIONES DE TRABAJO

SEGURAS

Cuando desplace una
carga, el operador debe hacerlo
siempre desde una posicidn
segura. Las dreas seguras son;
{1) perpendiculares al cable
de traccibn o (2) el interior del
vehiculo con la capota sublda (si el
cabrestante estd montado delante

del vehiculo). Estas posiciones
seguras ayudan a evitar que el
cable alcance al operador si dicho
cable no aguanta la carga y se
rompe.

Siempre que sea poslble,
accione el cabrestante desde la

longitud total del cable del control
remoto. El usuario debe situarse

siempre a 2,44 m (8 pies), por
lo menos, del cabrestante. Esto
evitard que se enganche con la
guia y le situard fuera del alcance
de cualquier latigazo del cable
durante el desplazamiento de la
carga.

No trabaje nunca cerca
del cable de traccibn cuando el

cabrestante lleve carga.

Emisiones acusticas

El cabrestante estd diseflado

de tal forma que las emisiones
acusticas audibles desde el

emplazamiento del operador no
superen los 70 dBa. El usuario
debe situarse a 2,44 m (8 pies),
por lo menos, del cabrestante.
Si el cabrestante excede 70 dBa

desde el lugar donde se encuentra
el usuario. ll6velo a un centro

de servicio autorizado para ser
inspeccionado.

Umpieza
No aplicar directamente agua

a presi6n (limpladores a presidn,
lavadores de coches, etc.) entre el
soporte y el reborde del tambor o
la palanca del embrague.

Utilice agua a baja presidn y
una bayeta o esponja enjabonada
para limpiar el cabrestante.

Evite utilizar productos
quimicos que puedan daflar el
acabado.

Limpie totalmente los residuos
de sal en el cabrestante, tan pronto
como sea poslble, para reducir al
minimo la posibilidad de corrosi6n.

Mantenimiento

Nunca serd necesario la

Iubricaci6n del cabrestante a no

ser que ^ste se haya sumergido
en agua. Si esto ocurre, se deberd
llevar lo antes posible a un centro
autorizado de servicio para evitar
daffos de corrosi6n. Si sumerge el
sistema de control, 6ste debe ser
reemplazado cuando se realice el
servicio del cabrestante.

Revise los cables de la bateria

y las conexiones elSctricas cada
90 dias a fin de asegurarse de que
est^n llmpios y bien apretados.

Inspeccione el cable de
tiro antes y despu§s de cada
operacidn efectuada con el
cabrestante. Cuando se dafie,
reempldcelo con el tamaHo
especiricado en la Lista de piezas
de repuesto o visite el sitio Web de
Warn en www.wam.com.

El cable debe enroilarse

alrededor del tambor en el sentldo

que indica la marca de rotacidn
que hay en el cabrestante.

WARN INDUSTRIES • CASReSTAHTE
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1 MONTAJE DE CABRESTANTE

MONTAJE DE CABRESTANTE
Elija un lugar de montaje

que sea lo suficientemente
resistente como para soportar
las cargas que desee desplazar.
Para garantlzar un funcionamiento
seguro del cabrestante, utilice
sdio las orientaciones de montaje
recomendadas. Cuaiquier otra
orientacidn de montaje es inconrecta
e Inadecuada. El uso de las

combinaciones recomendadas de
arandelas de presldn y pemos,
aplicando los niveles de apriete
recomendados, evita las vibraclones
durante el acclonamlento. Los
detailes del montaje indican los
niveles adecuados del par de torsidn.

Recuerde que el cable del
cabrestante debe enrollarse
alrededor del tambor en el sentido

indicado por la marca de rotaddn.

Patrdn de los pemos de montaje:
254 mm x 114,3 mm 10 x 4,5 pulg

^7A«'(mewn)4PlCS .^

Consulte los diagramas
siguientes para obtener orientacidn
adecuada sobre montaje.

Instalaci6n del paquete de
control

El montaje del paquete de
control se debs realizar de acuerdo
a las instrucciones induidas en el
conjunto del sistema de montaje
de WARN. Utilice el soporte que se
induye en el paquete.

Para una mayor flexibilidad
en el montaje, los aseguradores
de montaje del paquete de control
tambiSn pueden moverse hada los
agujeros no utilizados de la placa de
la base del paquete de control.

41/2"

(U4nini)

Grosorde

la placa
Longitud
del pemo

7 mm

(1/4 pulg.)
40 mm

(1,5 pulg.)

10 mm

(3/8 pulg.)
40 mm

(1,5 pulg.)

13 mm

(1/2 pulg.)
45 mm

(1,75 pulg.)

-9-

I— l(r(254 twn) '

Deteilles de montaje:
(1) Suave y liana, grosor = 5/16

de pulgada (8 mm)
(2) 7/16 de pulgada (11,1 mm)

arandela de bloqueo X 4
(3) 7/16-14 X 1 1/2 de pulgadas

de largo, pemo de calibre 5
X 4 par de torsidn 50-55 pies
libras (68-75 Nm).

(4) 7/16 de pulgada (11,1 mm)
arandela de plana x 6

(5) 7/16-14 X1 3/4 de pulgadas
de largo, pemo de calibre 5
X 2 par de torsidn 50-55 pies
libras (68-75 Nm).

WARN INOUSTOES * CABRESTANTE
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unaubicacl6nde

montajequ8 sea
losufidentemente

capaddad de
cargamdxima
cabrestante.

Complete
siemfN^la
instalaci6ndel

cabrestenteyel

deinstalarel

cableado.

No utilice nunca

pemos que

ONEXIONES EL^CTRICAS 3
Nopase nunca
los cables

bordesafilados.

eltetricos cerca

depiezasquese
calienten.

AftPVERfH^
Nopase nunca

eltetricos por
partesmd^Ieso
cercadeetlas.

^MIVERrENCIA

O)loque

fundasde

temfiinales

suministradas

en loscables y
losterminales,
talcomose

indicaenlas

instrucciones de

instaladbn.

teiminales

eltetricos

quequeden

CONEXIONES EL^CTRICAS
Utilice los mangultos

aislantes provistos en las
conexiones expuestas a fin de
evitar cortocircuitos. No Instale los
cables de la baterfa donde puedan
desgastarse debido al roce o
sufirir cortes en el material aislante

producidndose asi un cortocircuito.
Cuando haya ftnalizado

la instaladdn, compruebe
si el cabrestante funciona
correctamente.

Diagramas eldctricos:

Recomendaciones para la
bateria

Una bateria completamente
cargada y unas conexiones
correctas resultan esenciales

para el buen funcionamiento del
cabrestante. El requisito minimo
para una bateria de 12 voltios de
CC es de 650 amperios para el
arranque en frfo.

Pasador# Color

1 Marrdn

2 Verde

3 Negro

4 Blanco

5 Azul

6 Rojo

1
8§S

Blanco

i\Aarnin

Verde
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INSTRUCCIONES DE OPERACldN

Intemiptor del control remoto
No deje el control remoto

conectado al cabrestante cuando
no se est6 utillzando. El dejar el
control enchufedo puede producir
una situacl6n peligrosa o desgastar
la baterla.

Control remoto vertical/
horizontal:

Accionamiento del embrague
Cuando el embrague estd

activado, el sistema de engranajes
se acopla al tambor del cable y, en
estas condiclones, puede transferirse
movimiento desde el motor del
cabrestante. Cuando el embrague
estd desembragado se encuentra
en posici6n de enrollado llbre y el
sistema de engranajes y el tambor
del cable estdn desengranados,
lo que permite que el tambor gire
llbremente.

La palanca del embrague,
ubicada en la cublerta del

cabrestante, enfrente del
motor, controla la posicidn del
embrague. Para evitar daflos,
engrane y desengrane siempre
completamente la palanca del
embrague.
Desembragado:

Embragado:

<^SS03

Desenrollado
Generalmente, el

desenrollado manual es la
forma mds rdpida y senctlla de
desenrollar el cable. Antes de
proceder al desenrollado manual,
saque suficiente cable a fin de
eliminar cualquler tensidn a la que
pueda estar sometido el mismo.
Quite el embrague. A continuaci6n,
proceda al desenrollado manual,
sacando manualmente suficiente
cable para la operacidn. Consulte
la Gufa bdsica de ticnicas para el
uso del cabrestante para obtener
mds informacidn.

Deje siempre al menos 5
vueltas de cable alrededor del
tambor.

Desenrollado bajo carga
No exceda nunca los

llmites de tracci6n del cable del
cabrestante.

Enrolle el cable
unifomiemente y bien tensado
alrededor del tambor. Esto evita
que las vueltas mAs extemas
del cable se hundan en las
vueltas intemas; asimismo, evita
atascamientos y dafios al cable.

Evite las sacudidas de la
carga cuando est6 enrollando; para
ello, pulse el interrupter de control
a fin de tensar y hacer entrar las
pordones del cable que puedan
quedar fiojas. Las sacudidas de la
carga pueden hacer sobrepasar
momentdneamente la capacldad
nominal del cabrestante y del
cable.

Desenrollado sin carga
Enrollado o desenrollado con
un ayudante: pida al ayudante
que sujete la correa del gancho
tensando el cable de forma
constante y tanto como sea
posible. Manteniendo tenso el
cable, el ayudante debe caminar
hacia el cabrestante mientras usted
acciona el interrupter de control
para enrollar el cable. Suelte el
intemjptor cuando el gancho est6
a una distancia minima de 2 m (6
pies) de la abertura de la gula.

Luego, enrolle la parte final
del cable para almacenarlo tal
como se indica a continuaci6n.

WARN INDUSTRIES '
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Siempre

cabrestante ysu
ftindonamiento

re^risandola

Gula b^ica de

ttenicas de uso

d^ cabrestante

quevieneconel
mismo.

Nuncaembrague
nidesembrague
si el cabrestante

unacaiga,siel
cable estd en

tensidnoslel

tambor estd en

movimiento.

mmmmm

Nunca acdone

el cabrestante si

no hay,al menos,
5 vueltas de

cable alrededor

del tambor. Q

cablepodrla

tambor, yaque

tambor no estd

constniido para

^cablemte

de9 metres

cabrestante se

enfrieduranteZO

minutos antes de

volver a enrollar

el cable. En su

enrollado libre y
flredelcattoa
mano.

INSTRUCCIONES DE OPERACION Y ESTIRAMIENTO DEL CABLE

Mantenga

manos alejadas
del cable del

cabrestante, de!

delganchoyde
laabertuiade

la guia durante
Ialnstalaci6n,la
opeTacito,yen
eloirolladoy

Notoquenunca
el cable del

cabrestante ni

aiguien cerca
del interruptor
de control, 0 si
el cabrestante

estden

Aincionamiento.

gruesosdecuero
para manipular
el cable del

Usesiempre
la correa

suministrada

cuando vaya
aoirollaro

desenrollar

el cable del

cabrestante

0 durante la

instalacl6nola

operacidnpara
evitar daflos en

las manos.

INSTRUCCIONES DE
OPERACldN Cont
Enrollado o desenrollado solo:
disponga el cable de forma que no
se doble ni se trabe al enrollarlo.
Asegiiirese de que el cable ya
enrollado alr^edor del teimbor
estd bien tenso y dispuesto
en capas unifbnnes. Enrolle
suficiente cable como para fbrmar
la siguiente capa complete en el
tambor. Tense y enderece la capa.
Repita el proceso hasta que el
gancho quede a
una distancia minima de 2 m (6
pies) de la abertura de la guia.

Luego, enrolle la parte final
del cable para almacenarlo tal
como se indica a continuacidn.

Enrollado del resto para el
almacenamiento
Cuando el gancho se encuentre
a 2 m (6 pies) de la gufa,
descon^elo del punto de anclaje
o carga. Sostenga la correa del
gancho (incluida en el producto) y
mantenga la tensi6n en el cable del
cabrestante. Enrolle el cabrestante
lentamente pulsando el botdn de
enrollado en el control remoto
hasta que el gancho se encuentre
a 1 metro (3 pies) de la gufa. Pare
de enrollarlo y enganche el gancho
al punto de anclaje apropiado en el
vehfculo.

NO PERMITAQUE EL
GANCHO TOQUE LA GUIA. Esto
podrfa causar dafios a la gufa.
Una vez que el gancho est6 bien
acoplado al vehfculo, enrolle el
resto del cable suelto pulsando
el interruptor de enrollado en el
control remoto hasta que haya una
holgura minima en el cable.

Sobrecarga/sobrecalentamiento
El cabrestante estd indicado

para un servido intermitente.
Cuando el motor se aproxima a la
veloddad crftica, se genera calor
muy rdpidamente, lo que puede
ocasionar daftos al motor.

El maniobrado con Ifnea
de doble cable (v6ase la Gula
bdsica de t6cnicas para el uso del
cabtestante) reduce el amperaje
de consumo y el recalentamlento
del motor. Esto permite un uso
continuo mds prolongado.

Indicador de temperatura del
motor

Cuando el motor alcanza
una temperatura que puede
danar el cabrestante al estar
dste en funcionamiento un largo
periodo de tiempo, la luz del
control remoto parpadea. Cortos
periodos en fundonamiento con
la luz en intemiitente no daHard el
cabrestante. Se deberdn evitar los
largos periodos en fundonamiento.

TENSION DEL CABLE
La vida Citil del cable estd

directamente reladonada con
la forma en que se utilize y se
cuida. Durante su primer uso. un
cable nuevo debe enrollarse en
el tambor bajo una carga de, por
lo menos, 454 kg (1000 lbs). Siga
las instrucciones siguientes para
tensar el cable con-ectamente en el
tambor del cabrestante.

1) Escoja una superficie
PLANAY PAREJA que sea lo
sufidentemente amplia como para
poder extender todo el cable.

2) Gire la palanca del embrague
del cabrestante hacia la posicidn
"Free Spool" (enrollado libra).
Desenrolle el cable del tambor
hastei las Oltimas 5 vueltas.
Una vez desenrollado el cable,
ponga la palanca del embrague
del cabrestante en la posid6n
"Engaged" (embragado).

3) Acople el extreme del cable
con gancho a un punto de anclaje
apropiado y aleje el vehfculo de tal
punto hasta que quede muy poco
cable suelto. Antes de salir del
vehfculo, ponga el frenode mano,
deje una veloddad puesta o en
aparcado (vehfculos automdticos)
y apague el vehfculo.

4) Conecte el control remoto al
cabrestante. Desde una distanda
de aproximadamente 2,44 metres
(8 pies) del cabrestante, enrolle el
cable hasta que se halla enrollado
todo el cable suelto en el tambor
del cabrestante. Desconecte el
control remoto del cabrestante.
Mantenga la tensi6n en el cable
con una mano; empujeJI[pNSl6N

WAim INDUSTRIES *
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rr ) ESTIRAMIENTO DEL CABLE

DEL CABLE cont
cuidadosamente el cable hacia
el lado del tambor al que est6
enganchado, de forma que no
haya espaclos libres en el tambor
entre cada vuelta. Veriflque que el
cable se enrolle en la parte inferior
del tambor y no en la superior, ya
que. en caso contrario, el freno de
carga automdtico no funcionard
correctamente (si el cable se
enrolla en la parte superior, habrd
desenrollado el cabrestante en
lugar de enrollario con el control
remoto).

5) Para una mayor seguridad,
dos personas deberdn realizar
los pasos siguientes. Si trata de
tensar el cable usted solo, verifique
siempre que el freno de mano est^
puesto, deje una marcha puesta y
apague el vehlculo cada vez que
lo abandone para inspeccionar el
cable del cabrestante. No saiga
nunca del vehlculo con una carga
aplicada al cable. Tensar el cable
es fundamental para garantizar
una larga vida Otil del mismo. Al
tensarse el cable, se evitard que
sus capas exteriores pellizquen o
deformen las capas interiores.

6) Procure enrollar cada vueltei de
fonna pareja para evitar daHos al
cable.

7) Pase el control remoto a trav6s
de la ventanilla del conductor para
que pueda usarlo el conductor
del vehlculo. Pida a su ayudante
que se ubique en la parte lateral
del vehlculo, alejado del cable del
cabrestante. £l deberd indicarie
si el cable se estd enroilando
con-ectamente al verio pasar por
la guia. An^nque el vehlculo y
ponga la transmisidn en punto
muerto. Suelte el freno de mano
mientras presiona moderadamente
el pedal del fireno. Pulse el
botdn de enrollar en el control
remoto. Despuds de enrollar
aproximadamente 2 metros (6
pies) de cable, pare el enrollado.

Lentamente deje de presionar
el pedal del freno para aplicar el
freno de mano. Esto asegurard
que no haya carga en el cable
del cabrestante. A continuacidn,
ponga la transmisidn en aparcado
(vehiculos automdticos) o ponga
una velocidad con la palanca de
cambios y apague el vehlculo.
Saiga del vehlculo y asegOrese de
que el cable del cabrestante est6
enrolldiidosede forma pareja en
el teimbor y no hundi^ndose en la
capa inferior. Si el cable se estd
hundiendo, desenr6Ilelo y repita
este paso desde el principio con
mds presidn en el pedal del freno.

8) Cuando estd convencido de
que el cable estd enrolldndose
conBctamente en el tambor, repita
el paso 6 hasta que el vehlculo
se encuentre a 2 metros (6 pies)
del anclaje del cabrestante. Una
vez que est6 a 2 metros (6 pies),
deje de presionar el pedal del
freno lentamente para utilizar el
freno de mano. Esto asegurard
que no haya carga en el cable
del cabrestante. A continuacidn,
ponga la transmisidn en aparcado
(vehiculos automdticos) o ponga
una velocidad con la palanca de
cambios y apague el vehlculo.
Saiga del vehlculo. Desenganche
el gancho del punto de anclaje.
Mientras que sostiene la correa del
gancho (incluida en el producto),
mantenga la tensidn en el cable del
cabrestante y enrdllelo lentamente
pulsando el intemiptor de enrollado
en el control remoto hasta que el
gancho se encuentre a 1 metro (3
pies) de la gula. Pare de enrollario
y enganche el gancho al punto de
anclaje apropiado en el vehlculo.

NO PERMITAQUE EL
GANCHO TOQUE LAGUIA. Esto
podrla causar dafios a la gula.
Una vez que el gancho estd bien
acoplado al vehlculo, enrolle el
resto del cable suelto pulsando
el intenuptor de enrollado en el
control remoto hasta que haya una
holgura minima en el cable.
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Mjl^OVERTEHGW

unesfiramlento

previodelcable
y vualvaa
enrollario con

usarto. Un cable

ten enrollado

reduce las

tener'dobieces*

que puedan
dafiar el cable.

AADVERTEWOft
Notoque nunca
el cable ni el

gancho si hay
alguiencerca
del interruptor
de control,o si
el cabrestante

estden

funcionamiento.

Nunca accione

el cabrestante

si no hay,
al menos, 5
vueltasdecaUe

alrededordel

tambor. El

soltarsedel

tembor,yaque
d acoplamiento
del cable al

tambor no estd

constniido para
aguantarcargas.
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As you read these instructions, you will see
WARNINGS. CAimONS. NOHCES and NOTES.
Each message has a specific purpose. WARNINGS are

safety messages that indicate a potentially hazardous
situation, which, if not avoided could result in serious

injury. CAUTIONS are safety messages that indicate
a potentially hazardous situation which, if not avoided,
may result Inminor or moderate injury. ACAUTION
may also be used to alert against unsafe practice.
CAUTIONS and WARNINGS identify (he hazard, indicate
how to avoid hazard, and advise of the probable
consequence of not avoiding the hazard. NOTICES

are messages to avoid property damage. NOTES are
additional information to help you complete a
procedure. PLEASE WORK SAFELY]

WARNING

MOVING PARTS ENTANGLEMENT

HAZARD

Failure to observe these instructions
could lead to severe injury or death.

To avoid injury to hands or fingers.
• Always keephandsclear of wire rope,

hook loop, hook and fairlead opening during
installation, operation, and when spooling
in or out.

* Always use extreme caution whenhandling
hook and wire rope during spooling
operations.

• Always use supplied hook strap whenever
spooling wire rope in or out, during
installationor operation to avoid injuryto
hands or fingers.

WARNING

CHEMICAL AND FIRE HAZARD

Failure to observe these instructions

could lead to severe injury or death.

• Always remove jewelry and wear eye
protection.

• Never leanover battery whilemaking
connections.

• Always verify area whendrilling is clear of
fuel lines, fuel tank, brake lines, electrical
wires, etc

• Never route electrical cables:

• Across any sharp edges.

•Through or near moving parts.

- Near parts that become hot

• Always insulateand protect all exposed
wiring and electrical terminals.

• Always install terminalboots as directed
in installation instructions.

^WARNING

m
FALLING OR CRUSHING HAZARD

Failure to observe these instructions

could lead to severe injury or death.

> Never use as an overhead hoist, or to
suspend a load.

• Never use to lift or movepersons.
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MOVING PARTS ENTANGLEMENT

HAZARD

Failure to observe these instnictions
could lead to minor or moderate

injury.

General Safety:

• Always Know Your Winch: Take limeto fully
read and understand the included Installation

and Operations guide, and BasicGuideto
Winching Techniques, in order to understand
your winch and the winching operation.

• Never operate this winchifyouare under
16 years of age.

• Never operate this winch vWien under the
influence of drugs, alcohol or medication.

• Never exceedwinchor wire rope rated
capacity.Doubleline using a snatch block
to reduce winch load.

Instillation Safety:
• Always choosea mounting location that is

sufficientlystrong to withstand the maximum
pullingcapacity of your winch.

• Always use factoryapprovedswitches,
remote controls, accessories and installation
components.

• Always use grade 5 or better hardware,
never weld bolts and never use longer bolts
than those supplied from factory.

• Always complete winch mounting and
attachment of hook to hook loop before
wiring winch during installation.

• Always position fairleadwithWARNING label
on top.

• Always spoolthe wire ropeonto the drumas
indicated by the drum rotation label on the
winch. Required for automatic brake to work

Cif winchis so equipped)and for correct
installation orientation.

• Always prestretch wire ropeand respool
under load before use. Tightlywound wire
rope reduces chances of "binding", which is
wire rope working ifs way downintoa loosely
woundwire rope layer,and catchingor
damagingitself.

MOVING PARTS ENTANGLEMENT

HAZARD

Failure to observe these instructions
could lead to minor or moderate
injury.

Winching Safety:

• Always inspect winch installation andwire
rope conifition before operating winch.
Frayed, kinkedor damaged wire rope must
be replaced immediately.Loose or damaged
winch installation must be corrected

immediately.

• Never leave remote controlpluggedinto winch
while free spooling, rigging,or sitting idle.

• Never hookwire rope backonto itself.This
damages the wire rope. Alwaysuse a choker
chain,wire choker rope or tree trunk protector
on the anchor.

• Always priorto winching, remove anyelement
that may interfere with safe winch operation.

• Always take your timewhenrigging for a
winch pull.

• Always be certainthe anchoryou select will
withstand the load, and the strap or chain will

not slip.

• Never engageor disengage clutch ifwinch is
under load, wire rope is in tension or wire

rope drum is moving.

• Always unspool as much wireropeas
possible when rigging. Double line or pick
distant anchor point

• Never winchwith less than 5 wraps of wire
rope around the drum, the wire rope could
come loose from the drum.

• Always stand clear of wire rope and load
during operation.

• Never touchvirire rope or hookwhile in
tension or under load.

• Never touchwire rope or hookwhile
someone el% is at the control switch or

during winchingoperation.

• Never touchwire rope or hookwhileremote
control is plugged into winch.

• Always stand clearofwire ropeand loadand
keep others away while winching.
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MOVING PARTS ENTANGLEMENT

HAZARD

Failure to observe these instructions
could lead to minor or moderate
injury.

Winching Safety:
• Always requireoperatorand bystandersto

be aware of stabilityduringwinching of
vehicle and/or load.

• Always keepremotecontrol leadclear of the
drum, wire rope and rigging. Inspect for
cracks, pinches,frayedwires or loose
connections. Replace if damaged.

• Alwayspass remote control through a
window to avoidpinching lead in door,when
using remote inside a vehicle.

\ 'r

CUT AND BURN HAZARD

Failure to observe these instructions
could lead to minor or moderate

injury.

To avoid injury to hands or fingers:

• Always wearheavy leathergloves when
handling a wire rope.

• Never let wireropeslipthrough your
hands.

To avoid injury to hands or fingers:

• Alwaysbe awareofpossible hot
surface at winchmotor, drum or wire rope
duringor after winchuse.

)

NOTICE

AVOID WINCH AND EQUIPMENT
DAMAGE

• Alwaysavoid continuous sidepulls which can
pile up wire rope at one end of the drum.
Thiscan damage yourwire rope or winch.

• Alwaysensure theclutch is fully engaged or
disengaged.

• Never use winchto tow other vehicles.
Shock loadscan momentarily exceedcapacity
of wire rope and winch.

• Alwaysusecare to notdamage your frame
whenanchoring yourvehicle during a winching
operation.

• Never "jog" wireropeunder load.
Shock loadscan momentarily exceedcapacity
of wire rope and winch.

• Never use winch to securea load during
transport

• Never submerge winch inwater.
• Always store the remotecontrol ina

protected, clean, dry area.
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Awarning

Never operate

or install a

winch without

reading or

understanding

the operator^

components

of a planetary

gear winch

So, you have your Warn winch and
you're ready to get out on the trails:
climb a few boulders, splash a little mud,

traverse the occasional stream. Basically,
you're ready to explore the backcountry
and otherwise have a great time.

Well,if you're smart enough to go
prepared with the best, you're probably
smart enough to know that to keep
having a great time, you need to fully
understand your winch and the
winching operation.

That's exactly what this guide intends
to do: provide you with a basic

understanding of your winch and teach
you the basics of proper winching

techniques. But before we get started,

we must emphasize that the informa
tion in this guide is general in nature.
Because no two situations are alike,

it would be nearty impossible to review
them all.We can, however, provide
you with the general principles and
techniques. Then it is up to you to take

the time to analyze the situation and
apply the proper technique.

Along with a little common sense,

the guidelines laid out in this book
can help you keep off-roading fun.
Just remember to think through
each situation before you act and

TREAD LIGHTLY!

To start, you should familiarize
yourself with your Warn winch and each
of its components: Practice using your
winch before using it on the trail.

Motor Typically the winch motor is
powered by the vehicle's battery. The
motor provides power to the gear
mechanism, which turns the winch drum

and winds the wire rope.

^ Winch Drum The winch drum is the
cylinder onto which the wire rope feeds.
The drum is driven by the motor and
drive train. Its direction can be changed
using the remote control.

^ Wir* Rep* The wire rope's diameter
and length are determined by the winch's
load capacity and design. Wrapped
around the winch drum and fed through
the fairfead, the wire rope is looped at
the end to accept the hook's clevis pin.

Q Fairiaad When using the winch at
an angle, the fairlead (or wire lead) acts
to guide the wire rope onto the spooling
drum. It minimizes damage to the wire

rope while it goes through the winch
mount or bumper.

^^GMrTtain The reduction gear
converts the winch motor power into a
large pulling force.The gear train design

^ ftisetabove:Thert Ita slopperon
tH«side of tht winch bodyfor tth
large diameier reel. In fact, rfi/sreel
Is also the broke.

makes it possible for the winch to be
lighter and more compact

Braking System The brake is
automatically applied to the winch drum
when the winch motor is stopped and
there is load on the wire rope. The brake
prevents the winch from paying out line,
which in tum holds the vehicle in place.

Q Clutch The clutch allows the
operator to manually disengage the
spooling drum from the gear train,
enabling the drum to rotate freely
(known as'freespooling"). Engaging the
clutch'locks'the winch drum back onto

the gear train.

Control Box Using electrical power
from the vehicle's battery, the control
box solenoids switch power to the
motor, enabling the operator to change
the direction of the winch drum rotation.

R«mot« Control The remote

control plugs into the winch control box,
allowing the operator to control the
winch direction, as well as stand well

clear of the wire rope while operating
the winch.
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The 8274-50

winch has a

different

structure.This

winch uses spur

gears for

reduction.

Moreover, it has

an automatic disc

type brake on the

body side.

Acautioh

Neverengage

or disengage

the clutch if

winch is under

load, wire rope

Is in tension, or

win rope drum

is moving.
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The winch is

controlled by

the hand held

remote control

to allow the

operator to

stand clear

during Hie

winching

Winch Mechanics

Now that you've familiarized your
self with your Warn winch and its
components, we can begin reviewing
how it works. The major advantage
of an electric-powered winch is that it
can provide reliable service for inter

mittent utility and recreational use even
while the vehicle's engine is stalled —

assuming, of course, that sufficient
battery current is available. Yourwinch
can operate at high current loads, and,
for this reason, the control box uses a

high current control system to safely
handle the current flow.

It is important to understand that the

longer the pull, the more heat that Is

created, just like a hot plate. Prolonged

winchtfig without cooling the winch
motor will damage the motor. Also> if
the engine is idling during winchirig,
the battery may drain faster than it is
charging. Sbpaycloseattention t6 your
voltage gauge to make sure you"
aren't draining your battery t<tolow to
start your vehicle.

Control Of Your Winch

The winch is controlled by the hand
held remote control to allow the

operator to stand clear while controlling
the winching process. The remote
control provides control of the forward

or reverse rotation of the spooling drum.

How th« Winch Reacts to Lead

Warn winches are rated by pulling
capacity. The maximum pulling capacity
occurs on the first layer of wire rope on
the drum. As the layers increase, the
pulling power decreases. It's the mathe

matics of winching. Exceeding the winch
capacity could cause the winch to fail or

I the wire rope to break.Thinking through
how you.intend to use your winch now,
could save.you a big headache later.

In addition, you'll also want to make
sure that your winch's mounting system
and your vehicle's frame can accom
modate the rat^d load ofyour winch.

So analyze your situation. Use your
judgement to calculate how much

weight you intend to pull. Calculate the
gross weight and multiply by 13 and
then do not exceed the rating of your
winch or wire rope.
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Alone, the winch is not much more

than a simple tool. But when used with
certain accessories and enhancements,

your Warn winch can become a versatile

and productive tool. In this section, we'll
review several of these items. Some are

vitalto the safe operation of your winch,
while others offer added versatility and
convenience.

Glevas Wire rope, through use,
will develop'barbs'which can slice
skin. It is extremely important to wear
protective gloves while operating
the winch or handling the wire rope.
Avoid loose fitting clothes or anything
that could become entangled in the
wire rope and other moving parts.

Hook Strap Use to hold the hook

and keep fingers away from the fairlead
as the wire rope is being spooled in.
Winches develop tremendous pulling
forces and can easily remove fingers
and limbs that are placed in pinch
points. Put the hook into the loop and
hold the strap between the thumb
and forefingers.

Snatch Block Used properly, the
multi-purposesnatch blockallowsyou to:
(1) increase your winch's pulling power;
and (2)change your pulling direction
without damaging the wire rope. Proper
use of the snatch block is covered in

"Before You Puir

CI«vis/D<ShacklasThe D-Shackfe is
a safe means for connecting the looped
ends of cables, straps and snatch blocks.

The shackle's pin is threaded to allow
easy removal.

Chokar Chain Can be used to hook

up to another vehicle or sharp objects
for an anchor point. Chains, however, will
damage or kill trees.

Tow Hooks Secured properly
to your vehicle's frame,
tow hooks provide an

attachment point /
for wire hooks, \/ ^
straps, and chains.
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Acaution

Never attach a

recovery strap

to the winch

hook to

increase the

length of a

pull. Never

attempt to

tow a vehicle

with the

recovery strap

attached

directly to the

winch hook.

Never use

'bungie" straps

that develop

tremendous

and potentially

dangerous

amounts of

force when

stretched.

Tr«* Tk'unk PretMter

Typically made of tough, high-

quality nylon, it provides the
operator an attachment point for the

winch rope to a wide variety of anchor
points and objects, as well as protect
living trees. ^

Heavy Blanket In certain
situations you may

decide to throw a

heavy

rope. A heavy
blanket, such as a

quilted mover's blanket, can
absorb energy should the wire rope

break. Place it on the wire rope midway
between the winch and the anchor

point. Oo this before the wire rope is
put under tension. Do not approach or

move the blanket once tension is

applied. Do not allow it to get pulled

into the fairlead. If necessary to move
or remove the blanket, slack the tension

on the wire rope first.

R«cov«ry Strap Never use a
recovery strap in a winching operation.
Because it is designed to stretch, it
stores energy and could react like a

rubber band should your rigging fait.
Use the recovery strap to'snatch'out a
stuck vehicle.

Shovals & Hand Tools Quite often

during winching activities, you'll find
yourself in need of some additional help.
Youmay want to stow equipment such
as a shovel, an axe and a Mi-Lift jack for
additional assistance when needed.

Backtip Parts Important backup
parts to carry for backcountry travel
should include an extra screw-pin

shackle, snatch block, and remote control

unit. For severe and continued winch

use,consider including an extra wire

rope and winch hook.
Toolbox Items Items to bring along

include hand wrenches, screwdrivers,

pliers, and tools to change wire rope.
Booster Cables Many roadside

emergencies stem from a dead battery.

To prevent exhausting your electrical
source, you can install a dual battery
system and a battery isolator kit. Also,
it's wise to include battery booster
cables and the Warn quick-connect
cable system.

Battery Recommendations
A fully charged conventional automotive
battery with a minimum rating of 650
cold cranking amps is recommended
to obtain peak performance from your
winch. Make sure all electrical connec

tions are clean and tight.

Practice using your winch before you
get stuck. A real situation is no time to
be learning how to use your winch.

Make sure new wire rope is stretched
before it is first used. Unspool the full

length of the wire rope, leaving S wraps
on the drum. Apply at least 500 pounds
of tension. Youcan do this by setting up
an anchor point and pulling your vehicle
to It on a slightly inclined, flat sur^ce
and letting the vehicle roll.

Whether you're recovering another

vehicle or pulling a stump from the
ground, knowing the proper winching
techniques can help keep you and
others around you safe. And perhaps
the most important part of the winching
process, regardless of the situation, is

what you do before you pull.
In this section, we'll show you the

basic fundamentals for effective winch

ing. However, it is up to you to analyze
the situation and make the decisions

necessary for the proper use of your
winch. Apply your knowledge of your
winch and the basic fundamentals

you've practiced and adjust your tech
niques to your unique situation. Some

keys to remember when using your
Wam winch:

1. Always take your time to assess
your situation and plan your

pull carefully.

2. Always take your time when using
a winch.

3. Use the right equipment for
your situation.

4. Always wear leather gloves and
do not allow the wire rope to slide
through your hands.

5. You and only you should handle

the wire rope and operate the
remote control switch.

6. Think safety at all times.

7. Practice. Practice and practice
the steps.

Rigging for the Pull

The following steps describe how to
recover your vehicle with rigging a
single line pull. Double or multiple line
rigging techniques follow the same

basic steps, but use a snatch block to
assist the process.

Step 1: PUT ON GLOVES.

Step 2: DISENGAGE CLUTCH. To allow

free spooling of the winch drum,
rotate the clutch lever on the winch

to Disengage. Freespooling conserves
battery power.

Step 3: FREE T>IEWINCH HOOKAND

ATTACH HOOK STRAP. Free the winch

hook from its anchor point. Attach hook
strap to the hook (if not attached).
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Single line pull

Awarning

Always use

supplied hook

strap to hold

hook when

spooling wire

rope in or out

Awarwing

Always keep

hands and

clothing dear

of the wire

rope, hook

and fairiead

openittg during

operation and

when spooling.
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Acaution
Never attempt

to disengage

the clutch while

wire rope is

under tension.

Never engage

the clutch

while the drum

is rotating.

Always make

sure the clutch

is fully engaged

or disengaged.

Acaution

Never leave

remote control

plugged into

winch while

free spooling,

rigging or

sitting Idle.

IAcaution

the wire rope

damages the

wire rope.

Vv'ft

step 4; PULL WIRE TO ANCHOR POINT.
Pull out enough wire rope to reach
your anchor point. Be sure to keep a

certain amount of tension in the wire.

It can become twisted and overwrap
when slackened, leading to wire rope
damage. To prevent loosing the end,
hold the winch hook in the hook strap

whileyou work. y \

step 5; SECURETO THE ANCHOR POINT.

Once you've established your anchor
point, secure the tree trunk protector or
choker chain around the object.

St«p 6: ATTACH THECLEViS/D-SHACKLE
AND HOOK STRAP. Attach theshackle^
to the two ends of the strap or
chain and through the hook loop,
being careful not to over tighten

(tighten and back-off 1/2turn).

How to choos* an

anchor point:

A secure anchor is critical to

winchirjg operatioris. An anchor

must be strong enough to hold while

winching.Natural anchors include
trees, stumps, and rocks.Hook the
cable as low as possible. Ifno natural

anchors are available, when

recovering another vehicle,your

vehiclebecomes the anchor point.
In this case, be sure to put the

transmission in neutral, apply the

hand brake and block its wheels to

prevent your vehicle from moving.

Ideally,you'll want an anchor
point that will enable you to pull

straight in the direction the vehicle

willmove. Thisallows the wire rope
to wind tightly and evenly onto

the spooling drum. An anchor
point as far away as possible will

provide the winch with its greatest

pulling power.
Stakes or axles,

—driven in at an

I j 11 angle and tied
' > together.

Snare tire and

rim buried deep
and the chain

secured through:
_ the rim.

• X. / Burled logwith
chain secured

around the log.

St«p 7: LOCKTHE CLUTCH. Lock the

winch drum by rotating the clutch
lever on the winch to Engage.

Stap S: CONNEaTHE REMOTE

CONTROL Be careful not to let the

remote control cord dangle in front of
the winch. If you choose to control the

winch from inside your vehicle, always
pass the remote through a window to
avoid pinching the cord in the door.

Always disconnact tha ramota

control whan not in usa.

Is ~

m

Stap 9: PLTT WIREROPE UNDER
TENSION. Using the winch switch, slowly
wind the wire rope until no slack remains.

Once the wire rope is under tension,
stand well clear, and never step over it

Stap 10: CHECKYOUR ANCHOR. Make

sure all connections are secured and free

of debris before continuing with the
winchina procedure.

As you probably have already noticed,
there are many things to do and consider
before you actually begin pulling.Think
through what you're doing and you can
keep yourself and those around you out
of harm's way.

Operating your winch properly is so
important in fact, you should practice
these techniques before having to face
the distractions and stresses of a real

winching situation.

Stap 11: CHECKWIREROPE.The wire

rope should be neatly wound around

the spooling drum. Improper winding
can cause damage to the wire rope.

Stap 12: LAY SOMETHING OVER THE
VWRE ROPE, ifyou decide it is necessary,
midway between the winch and the
anchor point to absorb energy should
the wire rope snap loose.Tree limbs,
heavy jackets, chain, back pack and
the like may be used for this purpose.
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Acautioni
Never use

the winch as

a hoist Never

use the winch's

wire rope to

tow another

vehicle.

Acaution
Never winch

when there

are less than

5 wraps of

wire rope

around the

winch drum.

Always avoid '
continuous

side putb which

can pile up

wire rope at

one end of the

drum.This pile

up of wire can

damage wire

rope or winch.



heating the

winch motor.

For extended

winching, stop

at reasonable

intervals to

allow the

winch motor

to cool down.

Establish 'no

people" zones:

Step 13: MAKE YOUR INTENTIONS CLEAR.

Be sure that everyone in the immediate
vicinity surrounding the winching
operation is completely aware of your
intentions before you pull.

Declare where the spectators should
not stand — never behind or in front of

the vehicle and never near the wire rope
or snatch block. Your situation may have
other "no people" zones.

St«p 14: BEGINWINCHING.With

the winching vehicle'sengine on and
light tension already on the wire rope,
begin winching slowly and steadily.
Be sure that the wire rope is winding
evenly and tightly around the spooling
drum. For additional assistance, the
winched vehicle can be slowly driven
while being pulled by the winch.

St«p 15: FORVEHICLE RECOVERY,

continue pulling until the v^icle is on
stable ground. Ifyou are able to drivethe
vehicle,the winching operation is
complete.

St«p 16: SECUREVEHICLE. Once recovery

of the vehicle is complete, be sure to
secure the vehicle's brakes and put the
Transmission in "park'(automatic) or

"low" gear for (manual) transmissions.
Release tension in the wire rope.

What to leek for undar lead

Thewire rope must always spool
onfo the drum as indicated by the

drum rotatior) decal on the w/nch.

Asyou power in, make sure the

wire rope winds evenly and tightly

on the drum. Thisprevents the

outer wire wraps from drawing

into the inner wraps, binding and

damaging the wire rope.

Avoidshock loads by using the
control switch intermittently to
take up wire rope slack. Shock

loads can momentarily far exceed

the winch and wire rope ratings.

During side pulls the wire rope
tends to stack up at one end of the
drum. Thisstack can become large
enough to cause serious damage

to the winch. So, line up pulls as

straightahead as possible and stop

winching if the wire rope comes

close to the tie rods or mounting

plate. Tofixan uneven stock, spool
out that section of the rope and

reposition it to the opposite end of

the drum which willfree up space
for continued winching.
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Winching hand signals

In some situatiorts, recovery could involve twopeople. One drives andcontrols the winch, while the otherpmvkles
navigation instructions andensures the wire rope iswinding properly. You andyourhelper must established clear
andprecise handsignals andreviewsoeveryone clearly understands. Itshould also beunderstood thatifthedriver
mtrolling thewinch ainnotsee both hands ofthe assistant, thewinch should notbeactivated. Suggestedsignals:

Ij Oftecffon o/sMbAij
HM/oiirimsout»rM
ifiumfoupomflt/r/m

aiMselfiedmmvsferr.

VffinriilAtmitnp*
fMdfajr/bre/lngerin
thtairobovtyounhiHihler
hdghlmddrmisnwll
drflesinlheaitloindkatt

tovmdthewindi.

J)Ptwtrctathtwlnnp*
Holdyour fyrefinger pointing
down anddaw emtam

theairatabwjt waistheight
loindkalefee<Bngnwtwire
frmthemidi.

Qinch list, palm todriver, held high enowf/t
for driver toseeandotheramstmightaiBat
shoulderheight is thesign to sap^ wind).

Vtnkhf
Cross j/ourpalmstogethertotdl
thedriver toapply thetoolbrtiit
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Iff

4)Pirii«¥riMI0ietrinr9pt
l^ls thedmtrn wind the wlndi

inshoft,qaickbu/ss.(^)enand
dostthetmfingfftipiant0ymi
want thewindi tostep.

7)Dritttakt

Mhdriver togive thetires more drive
fonetoassist themtdmgpmass.
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and fairiead

during opera

tion and when

spooling.

How to spool under no load
Arrange the remote control lead

so »fcan not be caught in the winch.
Arrange the wire rope so it willnot
kinkor tangle when spooled. Besure
any wirerope already on the spooling
drum is wound tightly and evenly
layered. Tightenand straighten the
layer ifnecessary.Keepthe wirerope
under light tension and spool the
wire rope back onto the winch drum
in even layers.Stop frequently to
tighten andstraighten the layers as
necessary.Repeat this process until
the winch hook is the same distance

as the full length ofthe remote
control from the winch. Pinch the

hook between your thumb and
hrefingerand attach the hook strap.
Hold the hook strap between the
thumb and forefinger to keep tension
on the wire rope. Walkthe wirerope
towards the fairiead, carefully
spooling in the remaining wire rope
bypulsing the remote control switch.
Store the hook at the fairiead or

tensioned to a suitable location to

the side.

Ifyou do not have the hook strap,
use a length of cord or something
similar.Toprevent serious injury,
NEVER put your fingers inside the
hook area as you are powering in.

Stop 17: DISCONNECT WIREROPE.

Disconnect from the anchor.

Stop 18: REWIND WIREROPE.The
person handling the wire rope should
walk the rope in and not let it slide
through the hand and control the

winch at all times.

mm

Stop 19; OlSCONNEa REMOTE
CONTROL. Disconnect the remote

control cord from the control box and

store in a clean and dry place. Winching
operations are now complete. Put the
cap on the solenoid plug in.
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Various winching situations
will require application of
other winching techniques.
These could range from too
little distance to achieve

maximum pull using
straight line rigging, simply
increasing pulling power, or
maintaining a straight-line
pulling situation.Youwill
have to assess what technique
is correct for your situation.

Think "safety" at all times.

^0 a

How to Chang* th*
pulling dirsction

Allwinching operations should
have a straight line from the
winch to the object being
pulled.This minimizes the

wire rope collecting on one /
side of the drum affecting Jm
pulling efficiency and [j
damaging wire rope. A L'
snatch block, secured to a ^
point directly in front of the

Single line

THplellne 0^

vehicle,will enable you to change your
pullingdirection while stillallowingthe
wire rope to be at 90® to wind properiy
onto the spooling drum.

Increasing pulling powar
In some cases, you may find yourself

needing more pulling power.The use
of srtatch blocks increases mechanical

advantage and that increases your
pulling power

iif

no I]
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Doubia lina

Because pulling power decreases
with the number of layers of wire rope
on the winch drum, you can use a
snatch block to double line out more

wire rope.This decreases the number
of layers of wire rope on the drum,
and increases pulling power.

Start by feeding out enough wire
rope to free the winch hook. Attach
the hook to your vehicle's frame/tow
hook and run the wire rope through
a snatch block.

Disengage the clutch and, using
the snatch block, pull out enough wire

to reach your anchor point. Do not
attach hook to mounting kit.

Secure to the anchor point with a tree
trunk protector or choker chain. Attach

the clevis/shackle. Attach the shackle to

the two ends of the strap/chain, being
careful not to over tighten (tighten and
back-off 1/2 turn).

Tripl* Lin*
Use the same techniques as the

Double Line. Select a robust mounting
location on your vehicle for the snatch
block and the screw-pin shackle. Keep
a 90° angle between the winch and run
the wire rope to the first anchor-point
and through the snatch block. Secure
rope back to the vehicle. Put the wire
rope through the snatch block and
secure with the screw-pin shackle on

the vehicle as close to the winch as

practical.Now run the wire rope to the
final anchor point

Secure to the anchor point with a tree
trunk protector or choker chain. Attach
the clevis/shackle. Attach the shackle to

the two ends of the strap/chain, being

careful not to over tighten (tighten and
back-off 1/2 turn).

Secure the winch hook. While keeping

the line near the ground, insert the winch
hook through the screw-pin shackle.
Check your anchor. Make sure all connec
tions are secured and free of debris before

continuing with the winching procedure.
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Inspect the wire rope before and after
each winching operation. If the wire
rope has become kinked or frayed,

the wire rope needs to be replaced.
Be sure to also inspect the winch
hook and hook pin for signs of wear
or damage. Replace if necessary.

Keep winch, wire rope, and switch

control free from contaminants. Use

a clean rag or towel to remove any

dirt and debris. If necessary, unwind
winch completely (leaving a mini

mum of 5 wraps on spooling drum),
wipe clean, and rewind properly

before storage. Using a light oil on
the wire rope and winch hook can

keep rust and corrosion from forming.

Operating your winch for a long
period of time places an extra burden

on your vehicle's battery. Be sure to
check and maintain your battery and
battery cables according to manu
facturer guidelines. Alsoinspect switch
control and all electrical connections

to be certain they are clean and

tight fitting.

Inspect the remote control for
damage, if so equipped. Be sure to
cap the remote socket to prevent
dirt and debris from entering the
connections. Store remote control

in a protected, clean, dry area.

No lubrication is required for the
life of the winch.

The basic guide to proper winching
techniques cannot cover all the possible
situations in which you may need to

use a winch. In the final analysis, the
decisions you make will determine the

final outcome. So think through each
situation and each step of use. Always
be mindful of your own safety and
the safety of others. Pay attention and

you'll have fun.

WARN INDUSTRIES • THE BASIC GUIDE TO WINCHING TECHNIQUES
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SURE-TRAC TRAILER
PATRIOT 40/50 & PIONEER

SKYLIFT
440-960-2100 I SKYLIFTUS.COM

TRAILER SPECIFICATIONS - 23' 25,900 LB. G.V.W.R. (TRI-AXLE)

TOTALLENGTH:

TOJAL WIDTHj^

F^TDECK

EMPTY WEIGHT:

CAF^O DECK: ^

TONGUE LENGTH:

DOVETAIL:

AXLE;

TIRES:

SAFETY CH^N:

LIGHTS:

WIRjNG:

BRAKE/BATTERY

PINTLE EYE:

IRAJL^^ JACK;^

RAMPS:

TOOLBOX:

30'2'

J'6"

90" I^NG X79" WIDE WITH 2" X6" PRESSURE TREATED WOOD DECK

5,230 LBS

m" LONG X 79" WIDE WITH 2* X 6" PRESSURE TREATED WOOD DECK

84"

.41.5p;.LpNGyyiTH 6

(3) THREE SLIPPER SPRING AXLES W^ EJ^ECTRJC BRAK

(6) ST215/75R17.5 LRH

?/8'.GRA0E 7^ - ^6" pVER^L LENGTH

RUBBER MOUNTED S^^^^

SEALED WIRE HARNESS

BREAKAWAY SWITCH WITH BATTERY

ES - 77* SPRING CENTERS AND 93" HUB FACE

21 TON 3" PINTLE RING WITH VERTICAL ADJUSTMENT OF 18" TO 32"

12K DROP LEG JACK

spring ASSIST RAMPS - 64"

TONGUE MOUNTED 48"W X 19'D X 17"H

Novae
Copyright ® 2016 Skylifl
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TRAILER INSPECTION CHECK LIST

There are a numberof simplerules to followin caring for your trailer axle assembly that
can add to its life - and in the case of some of these rules, you may be protecting your own
lifeas well. Using the following checklist beforestarting a trip withyour trailer is highly
reconmiended. Some of these items should be checked 2-3 weeks prior to planned trip to
allow sufficient time to perform maintenance.

1. Check your maintenance schedule and be sure you are up-to-date.

2. Check hitch. Is it showing wear? Is it properly lubricated?

3. Fasten safety chains and breakaway switch actuating chain securely. Make certain
the breakaway battery is fully charged.

4. Inspect towing hookup for secure attachment.

5. Load your trailer so that approximately 10% of the trailers total weight is on the
hitch. For light trailers this should be increased to 15%.

6. Do Not Overload. Stay within your gross vehicle rated capacity. (Consult your
trailer identiflcation plate.)

7. Inflate tires according to manufacturer's specifications; inspect tires for cuts,
excessive wear, etc.

8. Check wheel mounting nuts/bolts with a torque wrench. Torque, in proper
sequence, to the levels specified in the trailer owner's manual.

9. Make certain brakes are synchronized and functioning properly.

10. Check tightness of hanger bolt, shackle bolt, and U-bolts nuts per torque values
specified in trailer owner's manual.

11. Check operation of all lights.

12. Check that your trailer is towing in a level position and adjust hitch height if
required.



^ Sure-Traciw Brand Trailers and Accessories One Year Limited Warranty
Novae Corp. warrants to theoriginal owner that your Sure-Trac trailer will be free from defects in material
and workmanship for the one (1) year period commencing with the date ofpurchase, except as herin limited.
The obligation ofthis warranty is limited to repairing or replacing any part orparts which, in the opinion of
NovaeCorp. is/aredefective inmaterial or workmanship undernormal use and service.

90 Day Limited Warranty

Excluded from this One Year Limited Wan^nty are electrical components and lights, jacks, sealants, seals,
locks, and couplers, which arewan-anted for a 90day period commencing with the date of purchase.

Warranty Validation

Your new frailer must beregistered with Novae Corp within ten (10) days ofthe original purchase. This
purchaser record is required by Federal Law. Warranty registration fomis are available onthe web at
www.novaecorD.com orby calling customer service at 800-372-1755, onewill bemailed toyou.

How to Obtain Service

1. All vrarranty claims must be presented to Novae Corp. and proper arrangements must bemade
and approved by Novae Corp. prior to any woric being done.

2. All warranty repairs must be performed at Novae Corp. unless prior approval is obtained from
Novae Corp. In certain cases, Novae Corp may, at Its sole discretion, elect tohave warranty work
perfomned bya qualified repairfacility.

3. Novae Corp. will not beobligated In any way to pay fon repairs made without specific advance
approval, labor charges in excess ofthose deemed reasonable by Novae Corp., orfor any part
costs in excess ofthe cost If Novae Corp. had supplied the parts. The cost ofany replacement
items vwll be limited to the amount ofthe original cost ofthat item as Installed and sold by Novae
Corp.

4. Any charges for: overtime labor, service calls, towing charges, expediting, freight ortransportation
costs are thesole responsibility oftheconsumer and will not be paid by Novae Corp.

Items Not Covered In This Warranty

1. Wheels and Tires. Contactthe tiremanufacturer forwarranty information
2. Running GearIncluding axle andsuspension assemblies. Present all claims directly totheaxle

manufacturer or their authorized dealers.
3. Paintfinish and durability are not coveredunderthiswarranty.
4. Damage ordefects resulting from misuse (Including, but not limited to, overloading as determined

by the gross vehicle weight rating asshown on the vehicle Identification label, Improper loading,
negligence, alteration, accident or lackof maintenance.)

5. Maintenance itemsthat are worn throughnormal use.
6. Damage caused by loose nuts, bolts orscrews induding improperiy torqued wheel lug nuts.
7. Damage caused bythe use ofincorrect hitch ball, pintle, orimproper hitching.
8. Loss oftime, inconvenience, loss oftrailer use, rental orsubstitute equipment, loss ofrevenues, or

any other losses.
9. Damage orloss resulting from towing a trailer that exceeds the tow vehicle manufacturer's specific

towing limitations.
10. Anytravel time or expenses, such as food,fuel, lodging, etc., incun-ed to obtain service.

Any express warranty not provided herein, and any remedyfor breach ofcontractwhich, but forthis
provision, might arise byImplication oroperation oflaw. Is hereby excluded and disclaimed. The Implied
warranties formerchantability and offitness fora particular purpose are expressly limited to a temiofone
(1) year. Under no circumstances will Novae Corp. beliable topurchaser orany other person for any
special, Incidental, or consequential damages, whether arising outofa breach ofwarranty, breach of
contract orotherwise. This wan-anty gives you specific legal rights andyou may have other rights which
vary from state to state.

Novae Corp. neither assumes nor authorizes anyother person to give any other wananty onitsbehalf. This
wananty is notfransferable from the originalowner.



TIRE SAFETY

Everything Rides On It

The National Traffic Safety Administration(NHTSA) has published a brochure (DOT
HS 809 361) that discusses all aspects ofTire safety, as required by CFR 575.6. This
brochure is reproduced in part below. It can be obtained and downloaded from NHTSA,
free ofcharge,from the followmg web site:

http://www.nhtsa.gov/cars/rules/tiresafety/ridesonit/tires_index.html

Studies oftire safety show that maintainingproper tire pressure, observing tire and
vehicle load limits (not carryingmore weight in your vehicle than your tires or vehicle
can safelyhandle), avoidingroad hazards, and inspecting tires for cuts, slashes, and other
irregularities are the most important things you can do to avoid tire failure, such as tread
separation or blowoutand flat tires.These actions,alongwith other care and maintenance
activities, can also:

• Improve vehicle handling
• Helpprotect you and othersfrom avoid^le breakdowns and accidents
• Improve fuel economy
• Increase the life ofyour tires

The following information presents a comprehensive overview oftire safety, including
information on the following topics:

• Basic tire maintenance

• Uniform Tire Quality Grading System
• Fundamental characteristics oftires

• Tire safety tips

Use this information to make tire safety a regular part ofyour vehicle maintenance
routine. Recognize that the time you spend is mmimal compared with the inconvenience
and safety consequences ofa flat tire or other tire failure.

Safety First-Basic Tire Maintenance

Properlymaintainedtires improvethe steering,stopping, traction, and load-carrying
capabilityofyour vehicle. Underinflated tires and overloaded vehiclesare a major cause
of tire failure. Therefore, as mentioned above, to avoid flat tires and other types oftire
failure, you should maintain proper tire pressure, observe tire and vehicle load limits,
avoid road hazards, and regularly inspect your tires.



Finding Your Vehicle's Recommended Tire Pressure and
Load Limits

Tire information placards and vehicle certification labelscontaininformation on tires and
load limits. These labels indicate the vehicle manufacturer's information including:

• Recommended tire size

• Recommended tire inflation pressure
• Vehicle capacity weight (VCW-the maximum occupant and cargo weight a

vehicle is designed to carry)
• Front and rear gross axle weight ratings (GAWR- the maximum weight the axle

systems are designed to carry).

Bothplacards and certification labels are permanently attached to the trailer nearthe left
front.

Understanding Tire Pressure and Load Limits

Tire inflation pressure is the level ofair in the tire thatprovides it with load-carrying
capacity and affects the overall performance ofthe vehicle. The tire inflation pressure isa
number that indicates the amount ofairpressure- measured in pounds per square inch
(psi)-a tire requires to be properly inflated. (You will also fmd this number on the vehicle
information placard expressed in kilopascals (kPa), which is the metric measure used
internationally.)

Manufacturersofpassenger vehicles and light trucks determine this number based on the
vehicle's design load limit, that is, the greatest amount ofweight a vehicle can safely
carry and the vehicle's tire size. The propertire pressure for your vehicle is referred to as
the "recommended cold inflation pressure." (As you will read below, it is difficult to
obtain the recommended tire pressure if yourtires arenot cold.)

Becausetires are designed to be usedon more thanone type of vehicle, tire
manufacturers list the "maximum permissible inflation pressure" on the tire sidewall.
This number is the greatest amount ofair pressure that should ever beput in the tire
under normal driving conditions.



Checking Tire Pressure

It is important to check your vehicle's tire pressure at least once a month for the following
reasons:

• Most tires may naturally lose air over time.
• Tires canlose air suddenly if youdrive over a pothole or other object or if you

strike the curb when parking.
• With radial tires, it is usually not possible to determine under inflation by visual

inspection.

Forconvenience, purchase a tirepressure gauge to keep in your vehicle. Gauges canbe
purchased attire dealerships, auto supply stores, and other retail outlets.

The recommended tire inflationpressurethat vehiclemanufacturers provide reflectsthe
proper psi when a tire is cold. The term cold does not relate to the outside temperature.
Rather, a cold tire is one thathasnot been driven onforat least three hours. When you
drive, your tires get warmer, causing the airpressure within them to increase. Therefore,
to get anaccurate tire pressure reading, you must measure tirepressure when thetires are
cold or compensate for the extrapressure in warm tires.

Steps for Maintaining Proper Tire Pressure
• Step 1:Locate the recommended tire pressure onthevehicle's tire information

placard or certification label.
• Step2: Record the tire pressure of all tires.
• Step 3; If the tirepressure is too high m any ofthe tires, slowly release air by

gently pressing on the tirevalve stem with theedge of yourtire gauge until you
get to the correct pressure.

• Step 4: If the tirepressure is too low, note thedifference between the measured
tne pressure and thecorrect tire pressure. These "missing" pounds ofpressure are
what you will need to add.

• Step 5:At a service station, add themissmg pounds ofair pressure to each tire
that is underinflated.

• Step 6: Check all thetiresto make sure they have the same airpressure (except in
cases in which the front and rear tires are supposed to have different amounts of
pressure).

If you have been driving your vehicle and think that a tire is underinflated, fill it to the
recommended cold inflationpressure indicatedon your vehicle's tire informationplacard
or certification label. While your tire may still be slightly underinflated due to the extra
pounds ofpressure in the warm tire, it is safer to drive with airpressure that is slightly
lower than the vehicle manufacturer's recommended cold inflation pressure than to drive
witha significantly underinflated tire. Since thisis a temporary fix, don't forget to
recheck and adjust the tire's pressure when you can obtain a cold reading.



Tire Size

To maintain tire safety, purchase new tires that are the same size as the vehicle's original
tires or another size recommended bythemanufacturer. Look at the tireinformation
placard or the sidewall ofthe tire you are replacing to find this information. Ifyou have
any doubt about the correct size to choose, consult with the tire dealer.

Tire Tread

The tire tread provides the gripping action and traction that prevent your vehicle from
slipping orsliding, especially when theroad iswet oricy. Ingeneral, tires are not safe
andshould bereplaced when the treadis worndown to 1/16 of an inch. Tires have built-
intread wear indicators that letyou know when it is time toreplace your tires. These
indicators are raised sections spaced intermittently inthe bottom ofthe tread grooves.
When they appear "even" with the outside ofthe tread, it is time to replace your tires.
Another method forchecking tread depth is to place a penny inthetread with Lincoln's
head upside down and facing you. Ifyou can see the top ofLmcoln's head, you are ready
for new tires.

Tire Balance and Wheel Alignment
To avoid vibration orshaking ofthe vehicle when atire rotates, the tire must be properly
balanced. This balance is achieved bypositioning weights onthe wheel to counterbalance
heavy spots on the wheel-and-tire assembly. Awheel alignment adjusts the angles ofthe
wheels so thatthey are positioned correctly relative to the vehicle's frame. This
adjustment maximizes the life ofyour tires and prevents your car from veering tothe
ri^tor left when driving on astraight, level road. These adjustments require special
equipment and shouldbe performed by a qualified technician.

Tire Rotation

Rotating tires from front to back and from side toside can reduce irregular wear (for
vehicles thathavetires that are all thesamesize).

A Tire Rotation Example
For maximum mileage, rotate your tires every 5,000 miles.

Follow correct rotation patterns.

Rear and Four-Uihee! Drive

Vshkles

Front-Ulheei Drive

Vehtdes

FRONT



Tire Repair

The proper repair ofapunctured tire requires a plug for the hole and apatch for the area
inside thetirethatsurrounds thepuncture hole. Punctures through thetread canbe
repaired ifthey are not too large, but punctures to the sidewall should not berepaired.
Tiresmustbe removed from the rim to be properly inspected before beingplugged and
patched.

Uniform Tire Quality Grading System (UTQGS)

To help consumers compare apassenger car tire's tread wear rate, traction performance,
and temperature resistance, the federal government requires tire manufacturers tograde
tiresin these three areas. This grading system, known as theUniform TireQuality
Grading System, provides guidelines formaking relative comparisons when purchasing
new tires. You also canuse this informationto inquire about the quality of tires placed on
new vehicles.

Although this rating system isvery helpfiil when buying new tires, it isnot a safety rating
orguarantee ofhow well a tire will perform orhow long itwill last. Other factors such as
personal driving style, type ofcar, quality ofthe roads, and tire maintenance habits have a
significant influence on your tire's performance and longevity.

Tread wear grades areanindication ofa tire's relative wear rate. The higher the tread
wear number is, thelonger it should takeforthetread to wear down. Forexample, a tire
grade of400should wear twice aslong asa tire grade of200.

Traction grades are an indication ofa tire's ability to stop onwet pavement. Ahigher
graded tire should allow you tostop your car onwet roads ina shorter distance than a tire
with a lower grade. Traction is graded from highest to lowest as "AA", "A", "B", and
"C".

Temperature grades are anindication of a tire's resistance toheat. Sustained high
temperature (for example, driving long distances inhot weather), can cause a tire to
deteriorate, leading toblowouts and tread separation. From highest to lowest, a tire's
resistanceto heat is gradedas "A", "B", or "C".

Tire Fundamentals

I Federal law requires tire manufacturers to place standardized information on the sidewall
i| ofall tires. This information identifies and describes the fundamental characteristics of
I the tire and also provides a tire identification number for safety standard certification and

in case ofa recall.



Information on Passenger Vehicle Tires

Please refer to the diagram below.
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The "P" indicates the tire is for passenger vehicles.

Next number

This three-digit number gives the width in millimeters ofthe tire from sidewall edge to
sidewall edge. In general, the larger the number, the wider the tire.

Next number

This two-digit number, known as the aspect ratio, gives the tire's ratio ofheight to width.
Numbers of70 or lower indicate a short sidewall for improved steering response and
betteroverall handling ondry pavement.

The "R" stands for radial. Radial ply construction oftires has been the industry standard
for the past 20 years.

Next number

This two-digit number is the wheel or rim diameter in inches. Ifyou change your wheel
size, you will have to purchase new tires to match the new wheel diameter.

Next number
This two- or three-digit numberis the tire's load index. It is a measurement of howmuch
weight each tire can support. Note: You may not find this information on all tires
because it is not required by law.

M+S

The "M+S" or "M/S" indicates that the tire has some mud and snow capability. Most
radial tires have these markings; hence, they have some mud and snow capability.

Speed Rating
The speedrating denotesthe speedat which a tire is designed to be driven for extended
periods oftime. Please remember, no trailer is tobehauled at speeds exceeding 60MPH.



i ii

(.

r-;'
I

!•: -

U.S. DOT Tire Identification Number
This begins withthe letters "DOT" andindicates thatthetiremeets all federal standards.
The next two numbers or lettersare the plant code where it was manufactured, and the
last fournumbers represent the weekandyearthe tirewasbuilt. For example, the
numbers 3197 means the 31st week of 1997. The other numbers are marketing codes
used at the manufacturer's discretion. This information is used to contact consumers if a
tire defect requures a recall.

Tire Ply Composition and Materials Used
The number ofplies mdicates the numberoflayersofrubber-coated fabric in the tire. In
general, the greater the number of plies, the moreweighta tire can support. Tire
manufacturers also must indicate the materials in the tire, which include steel, nylon,
polyester, and others.

Maximum Load Rating
This number indicates the maximum load in kilograms and pounds that can be carried by
the tire.

Maximum Permissible Inflation Pressure
This number is the greatestamountof air pressurethat shouldever be put in the tire
under normal driving conditions.

UTQGS Infonnation

Tread wear Number

This number indicates the tire's wear rate. The higher the tread wear number is, the longer
it should take for the tread to wear down. For example, a tire graded 400 should last twice
as long as a ture graded 200.

Traction Letter
This letter indicates a tire's ability to stop on wet pavement. A higher graded tire should
allowyou to stop yourcar on wetroads in a shorter distance than a tire with a lower
grade.Tractionis gradedfrom highestto lowestas "AA","A", "B", and "C".

Temperature Letter
This letter indicates a tire's resistance to heat. The temperature grade is for a tire that is
inflated properly andnot overloaded. Excessive speed, under inflation or excessive
loading, eitherseparately or in combination, can causeheatbuild-up and possible tire
failure. From highest to lowest, a tire's resistance to heat is graded as "A", "B", or "C".



Tire Safety Tips
Preventing Tire Damage

• Slow down if you have to go overa pothole or other object in theroad.
• Donot run over curbs, and try not to strike thecurb when parking.

Tire Safety Checklist

• Check tire pressure regularly (at least once a month), including the spare.
• Inspect tires for uneven wear patterns on the tread, cracks, foreign objects, or

other signs ofwear ortrauma. Remove bits ofglass and other foreign objects
wedged in the tread.

• Make sureyourtirevalves havevalvecaps.
• Check tirepressure before going on a long trip.
• Donotoverload your vehicle. Check thetire information placard forthe

maximum recommended load for the vehicle.
• If youare towing a trailer, remember that some of the weight of the loaded trailer

is transferred to the towing vehicle.

Reporting Safety Defects

If you believe that your vehicle has a defect that could cause a crash or could cause injury ordeath, you
should immediately Inform theNational Highway Traffic Safety Administration (NHTSA) in addition to

notifying Novae Corporation at 1-800-372-1755.

If NHTSA receives similar complaints, itmay open an investigation, and ifit finds that a safety defect exists
In a groupofvehicles, it mayordera recall and remedy campaign. However, NHTSA cannot become

involved inIndividual problems between you, yourdealer,or Novae Corporation.

To contact NHTSA, you mayeithercallthe Vehicle Safety Hotline toll-free at 1-888-327-4236
(TTY: 1-800-424-9153), go to httD://www.safecar.aov.orwrite to:

Administrator

NHTSA
1200 New Jersey Avenue S.E.

Washington, DC 20590

You can also obtain infomiation about motor vehicles safetyfrom htto://www.Rafpnnr qni/



Sure-TracTM Trailer Warranty Registration Form

Trailer Model:

Vehicle Identification Number (VIN):

Owners Name:

Street:

City, State Zip:

Primary Use:

Store and Location where purchased:

Store Representative:

Phone Number;

Signature:

(Fold toconceal information, tapedosed, affix postage andmail)

Name:

Address:

City, Slate Zip:

Novae Corp.
One Novae Parkway
Markle, IN 46770
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Introduction

Combining yearsof experience in the trailerframe and recreational vehicle industrywith the newest and
most innovative technology, Lippert Components, Inc. introduces its newest addition, The Axle and Running
Gear Division.

The following publication isdesigned to give the customer an easy-to-understand operation and service
manual to provide useful and important information. The quality of the Lippert name and the finest
materials utilized in the production of the Axles and Running Gear provide you with hubs, brakes,drums
and spindles that make trailering and braking the finest in the industry.
Quality comes threefold in Lippert Components, Inc.
1, The finest quality materials.
2, The latest technology and design.
3, The quality standards maintained from materials to final assembly.
All three points providethe customer with the best product they can possibly buy and the satisfaction of
knowing they can trust the equipment on which they have spent their hard-earned money.
LippertComponents, Inc. thanks you for purchasing our Axles and Running Gear. When you speak of
Lippert Components, Inc., our quality stands beside you.

Safety Information

The "WARNING" symbol above is a signthat a service or maintenance procedurehas a safety risk involved
and maycausedeath or seriousinjury ifnot performed safely and within the parametersset forth in this
manual.

Always weareyeprotection when performing service or maintenance to the vehicle. Other safety
equipment to consider would be hearing protection, gloves and possibly a full face shield, depending on
the nature of the service.

This manual provides general service and maintenance procedures. Many variables can change the
circumstances of the serviceprocedure, i.e., the degree of difficulty involved in the service operation and the
ability level ofthe individual performing the operation. This manual cannot begin to plot out procedures for
every possibility, but will providethe general instructions foreffectively servicing the vehicle. In the event
the skill level required is too high or the procedure too difficult, a certified technician should be consulted
before performing the necessary service. Failure to correctly service the vehicle mayresult in voiding the
warranty, inflicting injury or even death.
The owner's manualfor your unit may have more procedures for serviceand maintenance.
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Break-In Period For Electric Drum Brakes

The break-In period isa typical phenomenon with drum brakesand especially electricdrum brakes. Electric
drum brakes will requirea break-in periodto achieve full performance. This break-in periodappliesfornew
axles and any time new brake shoes and/or magnets are installed as part of regular maintenance. ^ T]j
Lippert Components has found through extensive brake testing that the break-in period for our drum
brakes can range from 20 to 50 brake applications.
Brakes can be seated in byapplying approximately 8-10volts to the trailerbrakesat an initial speed of
40 mph and allowing the truck/trailer combination to slow down to 20 or 25 mph. For best results do not
use truckbrakesduring this procedure.Thetrailerbrakeswill seat infaster by usingthem to stop both the
truck and trailer.The easiest method isto apply the trailer brakes using the manual activation lever located
on the in-cab brake controller.CareMUST be taken to not overheat the lining material, therefore brake
applications conducted at one-mile intervals will suffice. The driver should feel a noticeable difference in
the brakeperformanceduring this period,sometimes inas few as 10applications. After 50 applications, the
brake lining material will be fullycured from the heat and develop close to 100%contact with the brake
drum surface.

This break-in period not onlyseats the shoe lining material but alsoseats in the brakeelectromagnets.
During the break-in period,the linings will wearat a faster rate than they do after they are seated in.

NOTE: Brakes should be manually adjusted after the first200 miles of operation and periodically thereafter,
approx. 3,000 mile intervals.

Hubs/Drums/Bearings

Hub Removal

To removethe hub assemblyfor inspection, maintenance or service, follow the six(6) steps below:

Liftunit by the frame and never the axle or suspension. Donot go under unit \
unless it is properly supported by jack stands. Unsupported units can fallcausing
death or serious injury.

1. Lift trailer and support it per manufacturer's requirements.
2. Remove the wheel.

3. Removethe grease cap by prying the edge out of the hub. Ifequipped with oil lubrication, unscrew oil
cap using a 2 socket (8K) or^Vi" socket (10-12K). Letoil drain into pan.

4. Pull the cotter pin from the castle nut and remove the outer spindle nut.
5. Remove the spindle washer.
6. Pull the hub offthe spindle. Donot let the outer bearing cone fall free of the assembly. The inner

bearing cone will be contained by the seal and will not fall out.

NOTE: Brakes may need to be adjusted or backed offto remove drum from spindle.

NOTE: Agear puller may be necessary to remove hub from spindle.

n
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I Brake Drum inspection
m The bralceshoes contact the drum surface and the magnet contacts the armature. These surfaces are

subject to wear and should be inspected periodically.
^ The drum surface should be re-machined if wear is more than .030" or out of round by more than .015". The

drum should be replaced if scoring or wear is greater than .090".
The inner surface of the brake drum that contacts the brake magnet is the armature surface. Ifthe armature
surface is scored or worn unevenly, it should not be machined more than .030".The magnets should be
replaced whenever the armature surface is refaced and vice versa.

NOTE: Ensure that the wheel bearing cavities are clean and free of contamination before reinstalling
bearing and seals. Resurfacing procedures can produce metal chips and dust that can contaminate
the wheel bearings and cause failure.

12.25" 12.340"

Bearing Inspection

Wash all grease and oil from the bearing cone using a suitable solvent. Drythe bearing with a clean, lint-free
cloth and inspect each roller completely. Ifany pitting, spalling, or corrosion is present, then the bearing
MUST be replaced. The bearing cup inside the hub MUST be inspected.
NOTE: BearingsMUST always be replaced in sets of one cone and one cup.

• CAUTION Always wear eye protection when servicing the axle, brakes, hubs, springs and
wheels. Failure to wear eye protection may result in serious injury.

Follow the procedure below to replace the bearing cup:
1. Place hub on a flat surface with bearing cup on the bottom.
2. With brass drift punch, lightly tap around the small end of the cup to push it out.
3. Clean the hub bore. Replace the cup by tapping it back in with the brass drift punch. Cup should be

seated against the retaining shoulder in the hub.

NOTE: Consult Bearing Replacement Chart for proper replacement bearings.

NOTE: Replacing the bearing cup isa veryprecise process. The cup MUST be perfectlyseated when
replaced. Ifthe cup is not seated correctly, damage to the assembly may not be covered by the
warranty. Consult Lippert Components, Inc. prior to replacing bearing and bearing cup. The trailer
should be taken to a certified service center for this work to be done.

Do not mix Lithium, calcium, sodium or barium complex greases. Chemical
compatibility problems may occur. Ifyou are changing from one chemical grease
to another, be sure all old grease is removed prior to applying new grease. If
the old grease is not removed completely, chemical compatibility may result in
component failure or damage.

ik CAUTION
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Bearing Lubrication - Grease

Bearing grease should be replaced every 12,000 miles or 12 months, whichever comes first. Remove all
old grease from wheel hub and bearings first. Bearings should be packed by machine if possible. Packing ^
bearings by machine is preferable; however, packing by hand is a viable alternative.
Followthese procedures to repack bearings by hand:
1. Place grease into the palm of your hand (Fig. 1).
2. Press widest end of bearing into the outer edge of the grease pile, forcing grease into the inner area of

the bearing between two adjacent rollers (Fig.2).
3. Repeat this process while turning bearing from roller to roller until all rollers are coated.
4. Applya light coat of grease into the bearing cup surface.
5. Reassemble bearing into cup.

Rev: 08.25.2015
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Recommended Wheel Bearing Grease Specifications

Thickener Type

Dropping Point

Consistency

Additives

Base Oil

Base Oil Viscosity

Viscosity Index

Pour Point

Mobil Oil

Exxon/Standard

Kendal Refining Co.

Ashland Oil Co.

Pennzoil Prod. Co.

Lithium Complex
230°C (446°F) Minimum
NLGI No. 2
EP, Corrosion, & Oxidation Inhibitors

Solvent Refined Petroleum Oil
@40°C (104°F) ISOcSt (695 SUS) Minimum

80 Minimum
-10°C (14T) Minimum

Approved Sources
Mobilgrease HP
Ronex MP

Kendall L-427
Valvoline Val-plex EP Grease
Premium Wheel Bearing Grease 707L
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Seal Insoection and ReDlacement

Always check the seal to make sure that it is not damaged, nicked, cracked or torn and is ingood working
order. Ifthere is any question of condition, replace the seal.
Procedure to replace seal:
1. Pull seal from the hub with a seal puller. Never push the seal out with the bearing. The bearing may get

damaged.
2. Apply a PERMATEX sealant to the outside of the new seal.

NOTE: Do not use PERMATEX on rubber encased seals.

3. Tap the new seal into place using a clean, hardwood block (Fig. 3).

NOTE: When installing a new oil seal, be sure side marked "AIR SIDE" is away from bearing cone.

Bearina Adjustment/Hub Replacement

To adjust bearings or replace removed hub, follow procedures below:
1. Place hub, bearing, washers and castle nut back on axle spindle in the reverse order from which they

were removed. Castle nut should be torqued to 50 ft.-lb. Hub will rotate during this process.
2. Loosen castle nut to back off the torque.
3. Tighten castle nut finger tight until snug.
4. Insert cotter pin. Ifcotter pin does not line up with hole, back castle nut up slightly until pin can be

inserted (Fig. 4).
5. Bend cotter pin over to lock nut in place. Nut should be free to move with only the cotter pin keeping

It in place.
6. Tighten screw in cap to 25 ft-lbs.
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Lubrication

Bearing Lubrication - Oil

Youraxle bearings are lubricated with a SAE 80-90W hypoid gear oil. Periodically check and refill the hub as
necessary to the level indicated on the clear plastic oil cap. The oil can be filled through the cap by ren>oving
the rubber plug, in order to check oil level,do so after unit has been parked for a few minutes.

Recommended OHLube for axle bearings:
Oildesignation: SAE 90, SAE 80W-90, SAE 75W-90

Union Oil Co. Unocal MP Gear Lube

Exxon Co. Gear Oil GX80W-90

Mobil Oil MobillubeSHC75W-90

Pennzoil Co.
Gear Plus 80W-90GL-5

Gear Plus Super 75W-90

Oil Cap and Oil Seal

The clear plastic oil cap should be tightened to 25 ft-lbs.Over-tightening can damage the sealing o-ring and
cause an oil leak.

Inorder to remove hub/rotor assembly a gear puller may be required. The oil seal is a 2 part seal where the
inside diameter of the seal presses onto the spindle journal and the outside diameter of the seal presses into
the hub bore. Therefore a gear puller is the most efficient way to remove hub from spindle. Anew oil seal
MUST be installed before reassemblyor the old seal will leak upon re-installationand use. When reinstalling
a new oil seal, be sure to correctly orient the seal. Most are marked "AIR SIDE." This side MUST not be placed
towards the oil and bearing or it will fail in service. Install new seal using a block of wood and hammer to
drive the seal in the seal bore square until the outer face of the seal is flush with the seal bore face. Do not
use permatex on rubber encased oil seals.

'j

Rev: 08.252015 Pages Trailer Axle (8-12K) Owner's Manual



I Periodic Bearing Inspection
||L Aphysical bearing inspection should be conducted every 15,000 miles. An inspection of the bearing

condition can detect early bearing issues. Upon inspection, bearings should look brand new and can be
L reassembled and used if in this condition. If discoloration, pitting, corrosion, flat spots or some abnormal

condition is observed, the bearing and race should be replaced at the same time. Bearings are available at
auto part stores, see components pages (27-36)for part numbers.

Spindle Nut Adjustment

The proper method to assemble the spindle nut is as follows:
1. After hub installation onto spindle, install outer bearing.
2. Installspindle washer and thread on spindle nut with slots facing outward.
3. Tighten spindle nut with a pair of slip joint pliers to approx 50 ft-lbs.
4. Back offtorque usually Va turn so that you can finger tighten the spindle nut.
5. Fingertighten, drop cotter pin through slot and hole in spindle. Ifslot in nut does not align with hole in

spindle, back nut off until it does, never tighten past finger tight.
6. Bend legs over end of spindle and be sure legs do not interfere with oil cap upon reassembly.

Disc Brake Option

Disc Brake Pads

Disc brake pads are available through auto part stores. Brake pads are a consumable item so be sure to
visually check pads every 3,000 miles. Besure to also check rotor surfaces visually when you are checking
the brake pads. Deep groves developing on one or both rotor surfaces can indicate a caliper piston, slider
bolt or residual pressure problem ifthis ever occurs. Brake rotors should be turned when disc brake pads are
replaced.

Disc Brake Caliper

The proper mounting torque for the disc brake caliper mounting bolts Is40-50 ft-lbs. Ifthese are removed
for servicing the brake system, add blue thread locking compound to the threaded area of the bolt at time
of reassembly. Also lubricate the insideof caliper bushings that the slider bolts go through. Be sure to only
use silicone based grease. The rubber bushings are not compatible with petroleum-based greases.
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Electric Brakes

The basicstructure of the Electric Brakes on your trailer will resemble the brakesonyour car or tow vehicle,
with one major difference; your trailer implements an Electric Actuation system and your tow vehicle utilize^ ^
a hydraulic system. The Electric Braking System operates in the following order of steps: (Refer to the Electric
Braking System Diagram and the brake diagram below to follow along.)
1. Electric current is supplied to the trailer's braking system when the tow vehicle's brakes are applied.
2. From the tow vehicle's battery, the electricity flows to the brake's electromagnet.
3. When energized the magnets are attracted to the rotating surface of the drums.
4. This moves the actuating levers In the direction the drums are turning.
5. The actuating cam at the end of the shoe forces the primary shoe out to the drum surface.
6. The force of the primary shoe actuates the secondary shoe to contact the drum.
7. The force applied to the brake drum can be increased by elevating the current flow to the magnet.

Rev: 08.25.2015

Callout Description

A Primary Shoe

B Actuating Lever
C Adjuster
D Magnet
E Adjusting Spring
F Secondary Shoe
G Retracting Spring
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I How To Use Lippert Electric Brakes Properly
1^ The Lippert Components, Inc. Electric Braking System is synchronized with the tow vehicle brakes. Never

attempt to stop the combined load of the tow vehicle and the trailer by using either the tow vehicle brakes
^ or the trailer brakes only. They are designed to work together.

Small manual adjustments may occasionally be necessary to accommodate changing loads and driving
conditions. Synchronization of tow vehicle to trailer braking can only be accomplished by road testing.
Locking up, excessivegrab, or delayed application is quite often due to the lackof synchronization between
the tow vehicle and the trailer being towed. High voltage (2V+), Lowvoltage (2V-) or improperly adjusted
brakes are the most common causes of these problems and can be easily remedied.
Prior to any adjustments, your trailer brakes should be burnished-in by applying the brakes 20-30 times
with a 20 m.p.h.decrease in speed, e.g. 40 m.p.h. to 20 m.p.h. Allow ample time for brakes to cool between
application. Thisallows the brake shoes and magnets to begin seating to the brake drum.

m
16 Ga Stranded Copper 1 N/A

14 Ga Stranded Copper 2
Under 30ft. (9.1m) from
hitch to center of axles

12 Ga Stranded Copper 2or3
Over 30ft. (9.1m) from
hitch to center of axles

General Maintenance - Electric Brakes

rake Adjustment

• CAUTION

5.

6.
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Prior to testing or adjusting brakes, be sure area is clear of any persons and
vehicles. Failure to perform test in a clear area may result in death or serious
injury.

LippertComponents, Inc. Electric Brakes are automatic adjust only. If manual adjusting isneeded, the
following 6-step procedure can be utilized. The brakesshould be adjusted In the following manner:
1. Jackup trailerand secure on adequate capacity jackstands. Follow trailermanufacturer's

recommendations for lifting and supporting the unit. Makesure the wheel and drum rotates freely.

Lift unit by frame and never the axle or suspension. Do not go under unit unless
A CAUTION it isproperlysupported byjackstands. Unsupported unitscanfall causing death

or serious injury.

2. Remove the adjusting hole cover from the adjusting slot on the bottom of the brake backing plate.
3. With a screwdriveror standard adjusting tool, rotate the starwheel of the adjuster assembly to expand

the brake shoes. Adjustthe brake shoes out until the pressure of the linings against the drum makes
the wheel very difficult to turn.

4. Then rotate the stanwheel in the opposite direction until the wheel turns freelywith a slight liningdrag.

NOTE:Asecond screwdriver will be needed to push the auto adjusting lever away from the adjuster
stanwheel so that the stanwheel can be rotated backwards.

Replace the adjusting hole coverand lowerthe wheel to the ground.
Repeat the above procedure on all brakes. Forbest results, the brakes shouldall be set at the same
clearance.
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Lubricate Brakes

Prior to reassembling the brake drum assembly, remember to apply a light film of white grease or an anti-
seize compound on the brake anchor pin, the actuating arm bushing and pin, and the areas on the backing^^
plate that are in contact with thebrake shoes and magnet lever arm. In addition, apply a light film ofgrease ]\
on the actuating block mounted on the actuating arm.

Clean and Inspect Brakes

In the event the braking system encounters symptoms of improper application or failure, immediate
inspection and service MUST be implemented. During normal use, servicing the braking systemonce a year
isconsidered normal. Increased usage will require service on a regulated schedule based on 3000-6000 mile
increments. As magnets and shoes become worn, they need to be changed to maintain maximum braking
capability.
Be sure,when disassembling brakesfor cleaning,to clean the backing plate, magnet arm, magnet and
shoes. Also, make sure that any and all parts removed for cleaning are placed back into the same brake drum
assembly. This is also an excellent time to check for parts that have become loose or worn.

Potential Asbestos Dust Hazard.

Older brake linings have the potential to contain asbestos dust, which has been linked to serious or fatal
illnesses.Certain precautions MUST be taken when servicing brakes:
1. Avoidcreating and/or breathing any brake dust.
2. Do not machine, file,or grind the brake linings.
3. Remove with a damp brush or cloth. Dry brushing or compressed air will cause the dust particles to

become airborne.

Magnets

This electric braking system utilizes an electromagnet to actuate the brake shoes. These high-quality
magnets providesuperiorforce and friction to safely and effectively stop the trailer. These magnets should
be Inspected and serviced on the same scheduleas the restof the axlesystem,at leastonce a yearfor
normal use and more often ifthe traileris used extensively. Abnormal or uneven wear isa sign that the
magnet needs to be replaced. Checkthe surface of the magnet with a straight edge to check for uneven
wear. The surface of the magnet should be completely flat.
If the magnet's coil isexposed in any way, even ifnormal wear isevident, the magnets should be replaced
immediately. Ifthe electromagnets are replaced, the drum armature surface should also be refaced. If
a magnet is replaced on one side ofan axle, it is recommended that the magnet on the opposite brake
assembly also be replaced to ensure even braking capacity.
Figure 6 (Page 14) showsan Electro-Magnet with littleor no wear. Ifthere are any pronounced gaps on the
surface of the Electro-Magnet, the magnet should be replaced.

)

'))
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I
Shoes and Linin(

Linings should be replaced Ifthe material is worn to Vie" or less. Shoes should also be replaced if they
become contaminated with grease or oil or have become scored, pitted or gouged. Heat cracl<s are normal
and rarely require attention. When replacing shoes, both shoes on the same brake and the brakes on the
same axle should all be replaced at the same time, once again ensuring even braking capacity.
After replacing shoes and linings, your trailer brakes should be burnished-in by applying the brakes 20-30
times with a 20 mph decrease in speed, e.g. 40 mph to 20 mph. Allow ample time for brakes to cool between
application. This allows the brake shoes and magnets to begin seating to the brake drum.

fri: i . Uli

Axle and Suspension Installation

The single most important portion of axle installation is parallel alignment of the trailer axle(s) to the tow
vehicle or drive axle{s). Parallel installation allows for correct and safe control, prolonged tread life and will
all but eliminate dog-tracking. Proper alignment is most readily achieved by measuring from the center of
the trailer king pin to the center of each end of the axles.
Lippert Components, Inc. tubular axles are made of high strength steel to prevent metal fatigue and provide
the best possible welding conditions. The round tubular axles allow for even and uniform structure.

A CAUTION Always wear eye protection when servicing the axle, brakes, hubs, springs and
' wheels. Failure to wear eyeprotection may result in serious Injury.

Suspension Systems

The suspension systems incorporated into Lippert Component, Inc.axles are designed to provide the
following benefits:
1. Attach the axle to the trailer.

2. Dampen the effects of road shock.
3. Provide stability to the trailer.
All Lippert suspension systems are available in single and multiple axle configurations. Forspecific or
custom applications, please contact Lippert Components, Inc. Axle Division.
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Double-Eve Leaf Springs

Double-eye leaf springs have eyes at either end of the spring assembly with nylon bushings to assist in
preventingwear. U-bolts hold the springs to the axlewith a plate. ^
The articulation of this suspension occurs when the eyes rotate on the wear surfaces provided in eyes of tht
springs and on the equalizers. This suspension is also available In single and multiple axle configurations.
In trailers with 2 or more axles, the additional movement Is maintained by an equalizer. This feature allows
for even load handling from axle to axle.
Double-eye suspension systems are available on 8,000 lb. axles. Tandem and triple axle mounting kits are
available for both 33" and 35" axle spacing.

Slipper springs have a loop eye formed on one end and a reverse radius on the other. The front eye is
secured to either the front hanger or rear of the equalizer with a bolt and nut. The slipper end rides against a
wear block located In either the front of the equalizer or the rear hanger.
Akeeper bolt or strap Is placed under the slipper end to contain spring when the trailer Is lifted off the
ground. 8Ktandem and triple axle attaching kits are available for both 33.5" and 36" axle spacing. 1OK and
12Ktandem and triple axle kits are also available for 4225" or 48.25" axle spacing.

Center Hanger
Shackle Link

Front Hanger Rear Hanger

Shackle Bolts

Tie P ate Equalizer
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Inspection

All the components of your suspension system should be visuallyinspected for signs of wear, damage or
loose fasteners at least every 6,000 miles. When replacing or tightening loose fasteners, consult the torque
specs below for correct torque values.

»/i6"8KU-BoltNuts 90ft-lbs

^MOKU-BoltNuts 95ft-lbs

5/6" 12KU-Bolt Nuts 115ft-lbs

W Shoulder Bolts 35ft-lbs

Non-Shoulder Bolts Snug

10Kand 12KSpring Eye Bolt 200ft-lbs

10Kand 12KCenter Hanger/Equalizer Bolt 300ft-lbs

Keeper Bolt Snug

Worn spring eye bushings or sagging or broken springs should be replaced using the following method:
1. Support the trailer with the wheels just off the ground. Followthe trailer manufacturer's

recommendations for lifting and supporting the unit.
Afterthe unit is properly supported, place a suitable block under the axle tube near the end to be
repaired. This block is to support the weight of the axle only so that suspension components can be
serviced or replaced.
Disassemble the U-bolts, nuts, and tie plates.
Remove the spring eye bolts and the spring.
Ifthe spring eye bushings are to be replaced, press out the old bushing by hand or tapping out with a
punch.
Free-floatingnylon bushing needs no lubrication. Press the new bushing into the spring eye by hand
or gently tapping it in with a bounceless rubber or plastic mallet.
Reinstall repaired or replaced components in reverse order.

NOTE: For multiple axle units, the weight of each axle MUSTbe supported as outlined in Step 2 before
disassembly ofany component of the suspension system.

Lift unit by tlie frame and never tlie axle or suspension. Do not go under unit
unless it is properly supported by jack stands. Unsupported units can fall causing
death or serious injury.

2.

3.

4.

5.

6.

7.

•CAUTION Always wear eye protection when servicing the axle, brakes, hubs, springs and
wheels. Failure to wear eye protection may result in serious injury.

Ifthe equalizer or equalizer bushings MUST be replaced, followthe instructions above for lifting and
supporting the trailer unit and then proceed as follows:
1. With both axles blocked up, remove the spring eyebolt, keeper bolt, and equalizer bolt from the

equalizer to be repaired or replaced.
2. Press the old nylon bushing out of the equalizer.
3. Reassemble in reverse order.
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Suspension Repiacement

1. Makesure springs are on straight. Alignspring eyes to front hanger. Insert spring eye bolts but do not
torque at this point.

2. Assemble springs into equalizer. \
3. After leveling equalizer to frame, torque equalizer nuts and spring eye nuts.

Adjustable Spring Seats

The procedure for setting adjustable spring seats can be found on LIP Sheet 0226, which is available on the
Lippert Components Customer Service website: http://lci1.com/images/support/lipsheet/0226.pdf

Wheels

Wheel Selection

When specifying or replacing your trailer wheels it is important that the wheels, tires, and axle are properly
matched. The following characteristics are extremely important and should be thoroughly checked when
replacement wheels are considered:
1. Bolt Circle. Wheels have many bolt circle variations and some are so close that it could be possible to

attach an inappropriate wheel that does not match the axle hub.
2. Capacity. Wheel load capacity should match tire and trailer max. load ratings.
3. Offset. The relationship of the center line of the tire to the hub face of the axle should match any

replacement. Failure to match offset may result in reducing the carrying capacity of your axle.
4. Rim Contour. Replacement wheels should be direct replacements to match the rim contour.

Use only rim contours suggested by manufacturer. Failure to use correct rim
contourmaycausedramaticseparation oftire and wheel and could causedeath j
or serious injury.

Attempting to modify or repair a wheel can cause unsafe conditions that may
result in an explosion. Air pressure on a weakened or cracked rim can cause
death or serious injury.
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Torque Requirements

It is extremely important to apply and maintain proper wheel mounting torque on your trailer axle. Torque
wrenches assure the proper amount of torque is being applied to a fastener. Use no other method to torque

Proper and accurate torque MUSTbe maintained to prevent wlieeis from
loosening, studs from cracldng and/or breaicing or other possible hazardous
breakage resulting in death or serious injury.

Besure to use only the fasteners matched to the cone angle of your wheel (usually 60°or 90°). The proper
procedure for attaching your wheels is as follows:
1. Start all bolts or nuts by hand to prevent cross threading.
2. Tighten bolts or nuts in the following sequence (see Wheel Torque Requirement Chart below).
3. Tightening fasteners should be done in stages. Follow the recommended sequence (Fig. 8),tighten

fasteners per wheel torque requirements chart below.
4. Wheel nuts/bolts should be torqued before first road use and after each wheel removal. Check and

re-torque after the 10 and 25 miles and again at 50 miles. Aperiodic check during regular service is
recommended.

' ':'Wh^el Torque.Requir^m^t V 'C;S

Whed Size StudSi^e
.DiiiiSiW

I'stjStage
> 14" y2" 20-25 ft-lbs 50-60 ft-lbs 90-120 ft-lbs

15" Vz" 20-25 ft-lbs 50-60 ft-lbs 90-120 ft-lbs

16" y2" 20-25 ft-lbs 50-60 ft-lbs 90-120 ft-lbs

16.5" X 6.75" Vi" 20-25 ft-lbs 50-60 ft-lbs 90-120 ft-lbs

16" ^6" 20-25 ft-lbs 60-70 ft-lbs 120-130 ft-lbs

16.5" X 6.75" w 20-25 ft-lbs 60-70 ft-lbs 120-130 ft-lbs

16" Dual and 17.5" Cone Nut %" 50-60 ft-lbs 100-120 ft-lbs 190-210ft-lbs

16" Dual and 17.5" Flange Nut %" 50-60 ft-lbs 150-200 ft-lbs 275-325 ft-lbs

14.5" Demount %" Tighten sequentially to 85-95 ft-lbs

Fig. 8
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Tires

Prior to mounting tires onto wheels, be sure the rim size and contour are approved by the Tire and Rim
Association Yearbook orthe tiremanufacturers catalog. In addition, confirm that the tire will carry the rated^
load. Ifthe load is not evenly distributed on all tires, use the tire rated for the heaviest wheel position.
The Rubber Manufacturers Association or the tire manufacturers guidelines should be consulted for
mounting procedures.
Tire inflation pressure is the most important factor in tire life. Tire pressure should always be what is
recommended by the manufacturer for the load. Always check pressure cold before operation. DO NOT
bleed air from tires when they are hot. Check inflation pressure weekly during use to insure maximum tire
and tread life.

The following tire wear diagnostic chart will help you pinpoint the causes and solutions of tire wear
problems.

NOTE: Tire wear should be checked frequently because once a wear pattern becomes firmly established In a
tire it is difficult to stop, even Ifthe underlying cause is corrected.

Center Wear

Edge Wear

Side Wear

Toe Wear

Cupping

Flat Spots

aK\\{\

Rev: 08.25.2015

Probable Cause

Over-inflation

Under-inflation

Loss of camber or overloading

Incorrect Toe-in

Out-of-balance

Wheel lockup and tire skidding

Adjust pressure to particular load
per tire catalog.

Adjust pressure to particular load
per tire catalog.

Make sure load does exceed

axle rating. Call Lippert Service &
Warranty to advise.

Call Lippert Service &Warranty to
advise.

Check bearing adjustment and
balance tires.

Avoid sudden stop if possible and
adjust brakes.

Trailer Axle (8-12K) Owner's Manual
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Introduction To Troubleshooting

The following section isa guideline for ensuring operation of your brakingsystem. Thesafetyof you, those
traveling with you and those sharing the road is paramount and it starts with the ability to safelystop the
tow vehicle and the towed vehicle.

Troubleshooting

Most brake malfunctions can be corrected by utilizing the Troubleshooting Chart on the next page.
Mechanical failure is the most common form of malfunction, however, Ifthe brake system fails and it's not
mechanical, it is usually electrical. AVoltmeterand Ammeter are essential tools to diagnose these problems.
Mechanical problems are mostlyself-evident; something is bent or broken. Consultthe troubleshooting
chart on Page 21 to determine the probable cause and correctiveactions for a varietyof issues with the
braking system.
Remember to useonlyLippert Components, Inc. replacement parts on these systems. Consult the Limited
Warrantyor callour Service Department for any other related Issues.

Measuring Voltage

The Braking System voltage Is measured at the two lead wires of the magnet on any brake. Use the pin
probes inserted through the insulation of the lead wires. To ensure that the battery is indicating a full
charge,the towing vehicle engine should be runningwith the trailercouplerconnected whenchecking the
voltage.
Voltage in the system should begin at 0 volts and, as the brake pedal of the tow vehicle isapplied, voltage
will gradually increaseto about 12volts. Ifthe system does not indicate at least 12volts, problems may
occur in the wiring ofthe system, the battery or alternator of the tow vehicle.
When the brakes are applied, a gradual Increase in voltage Is preferable to a quickincreaseto 12 volts. A
gradual Increase in voltageensures smooth and firm trailerbraking. Aquick increase in voltage will cause
the braking system to feel like the trailer isgrabbing too quickly.
Taking a Voltage reading is usually done with probes inserted Into the wire connector (Fig. 9).

: ^
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Troubleshootina Chart

Problein Probable Cause fesff&ctiveji\ction
Open circuits , Find and correct '

No brakes Short circuits Test and correct

Severe under-adjustment Adjust brakes

Grease or oil on magnets or linings Clean or replace

Corroded connections Clean and correct cause of corrosion

Worn linings or magnets Replace

Weak brakes Scored or grooved brake drums Machine or replace

Improper synchronization Correct

Under-adjustment Adjust brakes

Glazed Linings Re-burnish or replace

Under-adjustment Adjust

improper synchronization Correct

Locking brakes Loose, bent or broken brake components Test and correct

Out-of-round brake drums Machine or replace

Insufficient wheel load Adjust system resistor and synchronize

Broken wires Test and correct

Intermittent brakes Loose connections Repair or replace

Faulty ground Find and repair

Brakes pull to one
side

Harsh brakes

Noisy brakes

Surging brakes

Dragging brakes

Wrong magnet lead wire color

Incorrect adjustment

Grease or oil on linings or magnets

Broken wires
Bad connections
Under-adjustment
Improper synchronization
Under-adjustment
Lack of lubrication
Broken component
Incorrect brake components
Grease or oil on linings or magnets

Out-of-round or cracked brake drums

Over-adjustment

Out-of-round brake drums
Incorrect brake components
Loose, bent or broken brake components

Faulty breakaway switch
Loose wheel bearing adjustment
Bent spindle

Adjust

Clean or replace

Find and repair

Find and repair

Adjust
Correct

Adjust
Lubricate

Replace component

Correct

Clean or replace

Machine or replace

Readjust
Machine or replace

Replace
Replace
Repair or replace

Adjust
Replace axle

NOTE: Ifall trailer lights and brakes do not work, check your wiring plug connection and make sure the ball
is making solid contact with the coupler (that is how a trailer Is grounded). Too much grease or not
using dielectric grease on the ball and coupler can cause this to happen.
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iMeasurinq AmDeraae

The Braking System amperage is the amount of current flowing through the system when all magnets have
been energized. The amperage will change proportionately with the voltage. To ensure that the battery Is
indicating a fuil charge, the towing vehicle engine should be running with the trailer coupler connected
when checking the voltage.
Ifa resistor is used In the brake system, it MUST be set at zero or bypassed completely to obtain the
maximum amperage reading. Individual amperage draw can be measured by inserting the ammeter in the
line at the magnet you want to check. Disconnect one of the magnet lead wire connectors and attach the
ammeter between the two wires. Consult Amperage Chart on the next page for normal amp readings.
Make sure that the wires are properly reconnected and sealed after testing is completed.
Testing for Amperage can be done with probes (Fig. 10) or alligator clips on the leads or an amp clamp
(Fig. 11).
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Amperage Chart

K-'IMPiPISS
3.0 6.0 12.0 18.0

Lowor no voltage are the most common problem with the Braking System. Amperage at the brakes is also
a relatively common issue.

Common causes of these conditions are:

1. Lowquality electrical connections
2. Open circuits
3. Insufficient wire gauge
4. Broken wires

5. Blownfuses (fusing of brakes is not recommended)
6. Short circuits (indicated by high amperage)

Possible causes of shorts are:

1. Shorted magnet coils
2. Bare wires contacting a grounded object

Finding the cause of a short circuit in the system is done by isolating one section at a time. Ifthe high
amperage reading drops to zero by unplugging the trailer, then the short is in the trailer. Ifthe amperage
reading remains high with all the brake magnets disconnected, the short is in the trailer wiring.
All electrical troubleshooting procedures should start at the controller. Most complaints regarding brake
harshness or malfunction are traceable to improperly adjusted or nonfunctional controllers. See your
controller manufacturer's data for proper adjustment and testing procedures. For best results, all the
connection points in the brake wiring should be sealed to prevent corrosion. Loose or corroded connectors
will cause an increase in resistance which reduces the voltage available for the brake magnets.
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Maintenance Schedule

Function Reiguired We6ldy'

Brakes
Test that they're

operational.
At Every Use

Breakaway
System

Check battery charge
and switch operation.

At Every Use

Brake

Adjustment
Adjust to proper

operating clearance.
♦

Brake

Magnets
Inspect for wear and

current draw.
♦

Brake Linings
inspect for wear or

contamination.
♦

Brake

Controller

Check for correct

amperage and
modulation.

♦

Trailer Brake

Wiring
Inspect wiring for

bare spots, fray, etc.
♦

Hub/Drum
Inspect for abnormal

wear or scoring.
♦

Wheel

Bearing

Inspect for corrosion
or wear. Clean and

repack.
♦

Seals
Inspect for leakage.
Replace if removed.

♦

Springs
Inspect for wear, loss

of arch.
♦

Suspension
Parts

Inspect for bending,
loose fasteners, wear.

♦

Hangers Inspect welds. ♦

Wheel Nuts

and Bolts

Tighten to specified
torque values.

♦

Wheels
Inspect for cracks,

dents, or distortion.
♦

Tire Inflation

Pressure

Inflated tires to mfg's.
specifications. ♦

Tire

Condition

Inspect for cuts, wear,
bulging, etc.

♦
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storage

Storage Preparation

Ifyour trailer is to be stored for an extended period of time, the trailer will need to be prepared prior to
going into storage. Follow these guidelines to set up your trailer for storage:
1. Ifthe trailer has an emergency breakaway battery, remove It and store it Inside, out of the weather.

Charge the battery at least every 90 days.
2. Jack up the trailer and place jack stands under the trailer frame so that the weight will be off the tires.

Follow trailer manufacturer's guidelines to liftand support the trailer.
3. Lubricate mechanical moving parts such as the hitch, and suspension parts, that are exposed to the

weather.

4. 4. In the case of boat trailer axles that are subject to repeated immersion, remove brake drums; clean,
dry and re-lubricate moving brake components; inspect bearings - clean and re-lubricate.

A\AiAn frame and never the axleor suspension. Do not go underunitAWARNING unless it is properly supported by jack stands. Unsupported units can fall causing
death or serious injury.

Extended Storage Inspection Procedures

Trailer should remain on jack stands during this procedure:
1. Remove ail wheels and hubs or brake drums. Reinstall drum to same spindle and brake from which it

was removed.

2. Inspect suspension for wear.
3. Check tightness of hanger bolt, shackle bolt, and U-bolt nuts of the suspension for correct torque.
4. Check brake linings, brake drums and armature faces for excessive wear, scoring, damage or corrosion '̂̂
5. Check brake magnets with an ohmmeter. The magnets should check 3.2 ohms. Ifshorted or worn

excessively, they MUST be replaced.
6. Lubricate all brake moving parts using a high temperature brake lubricant.
7. Remove any rust from braking surface and armature surface of drums with fine emery paper or crocus

cloth. Be sure to protect bearings from contaminating dust.
8. Inspect oil or grease seals for wear or nicks. Replace if necessary.
9. Lubricate hub bearings.
10. Reinstall hubs and adjust bearings.
11. Mount and tighten wheels.

NOTE:Avoid getting any grease or oil on brake linings and pads or magnet surfaces.

Trailer Axle (8-12K) Owner's Manual
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Trip Preparation Checidist

The following checklist offersseveral guidelines to prolonging the quality of your running gear and will
provide trustworthy and safe trailering for years to come.
Using the followingchecklist before starting a trip with your trailer is highly recommended. Allow plenty of
time prior to any trip for any service or repairs that may need to be done before using the trailer.
1. Maintenance schedule should be current.

2. Inspect hitch for corrosion, lubrication and wear.
3. Inspect safety chains for rust and wear. Engage chains and breakaway switch actuating chain securely.

Breakawaybattery should be fullycharged.
4. Electroniccoupler MUSTbe secure. Runcheck on all lights and brake engagement and

synchronization.
5. Loadtrailer with 10% oftotal weight on the hitch end of trailer. Smaller trailers' front end load should

be increased to 15%.

6. DO NOTOVERLOAD! Consult your trailers i.d. plate for gross vehicle weight restrictions.
7. Tiresshould be inflated to manufacturer's specs. Inspect tires for any damage or wear.
8. Inspect lug nuts/bolts. All should be torqued to spec. (See Page 17for specs).
9. Check torque of hanger bolt, shackle bolt, and U-bolt nuts on suspension.
10. Checkthat your trailer is towing level.Adjusthitch height ifnecessary to leveltrailer.

CUSTOMER SERVICE - TRAILER

PLANT#39

1902 W. SAMPLE ST.

SOUTH BEND, IN 46619

PH: (574)312-6425
FAX: (574)534-7161

E-MAIL: trailerwarranty@lci1.com
WEBSITE: www.lcil .com

Lippert Components MUST be notified of all issuespriorto work being performed. Forthe quickestand
most efficient response, LippertService&Warranty can be reached viae-mailat trailerwarranty@lci1 .com.

Submissionsshould include full unit info including full VIN, Model, Date of Mfr, Date of Purchase and
Retail Ownername or by filling out the Repair RequestForm. The Repair RequestForm and other

service forms can be found online in addition to all owners manuals and informational publications.
See specific web addresses below.

ONLINE MANUALS, TECHNICAL INFORMATION & SERVICE FORMS
To find manuals, technical information, and service forms, please visit

www.lcil .com/customerservice
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8,000-LB AXLE WHEEL END COMPONENTS

Cailout Part#

122255

277223

inm\

122081

179660

129752

168687

183804

277215

122075

176321

134581

175704

175705

2772101

2772121

242080

347627

276712

124287

122066

122088

AXLES AND SUSPENSION

LorM

Description

Grease Zerk (Lubed)

Oil Cap, Clear

Oil Cap, Black

Spindle Nut; 1" -14

Spindle Washer; 1.06 x 2.00 OD

Outer Bearing Cone (02475)

Outer Bearing Cup (02420)

Rubber Cap Plug

0-Ring

Cotter Pin; .120" X 1.75"

Flanged Wheel Nut; % -18

Cone Wheel Nut; ^/ie" -18 - 60®

Stud;9/i6"-18GR8

Stud; 5/8"-18 GR8

Brake Hub; 865 -W; 12 y4" BRK; 4.75" Pilot

Brake Hub; 865 - %"; 12 y4" BRK; 4.75" Pilot

Brake Hub; 865 - s/s"; 12" BRK; 4.75" Pilot, Grease

Brake Hub; 865 - s/g"; 12" BRK; 4.75" Pilot, Oil

Oil Hub Seal

Inner Bearing Cup (25520)
Inner Bearing Cone (25580)
Grease Seal Shaft; 2.25"
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-LB AXLE WHEEL END COMPONENTS

AXLES AND SUSPENSION

Electric Brake Assembly

Part# Description

156443 Brake; Electric; 12.25 x 3.38; 4 Bolt {Left Hand)
156444 Brake; Electric; 12,25 x 3.38; 4 Bolt (Right Hand)
330792 Shoe and Lining Kit -12 Va" x 3.38" (8,000-10,000). 1 BRK

Hydraulic Brake Assembly

Part# Description

336252 Brake; Hydraulic; 12.25 x 3.38; 4 Bolt (Left Hand)

3362521 Brake; Hydraulic; 12.25 x 3.38; 4 Bolt (Right Hand)

Disc Brake Assembly

Part # Description

307319 Disc Brake; Rotor; 865-®/$" Studs

307318 Disc Brake; Rotor; 865 - Studs

286594 Caliper Mounting Bracket for 5 Bolt Brake Flange
158797 Caliper Mounting Bracket for 4 Bolt Brake Flange
134421 Brake Caliper Assembly, includes Pads and Fittings
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-LB AXLE WHEEL END COMPONENTS

AXLES ANDSUSPENSION

Axle Service Kit Part #232997 (5 Bolt Brake Grease Setup)

Part# Description

1963511 U-Bolt; 8/16 -18 X7.25 for 3" Tube YZ
179660 Flat Hardened SAE Washer; 1.06 ID x 2.00 OD

122088 Double Lip Grease Seal (5,200-7,000)

170997 Flat USS Hardened Washer; ®/i6"

122077 Brake Nut Locking Keps Clear Dich

122081 Castle Nut; 1-14

122084 Sealed Wire Connector

182274 Hex Nut;5/i6"-18GR8

122075 Cotter Pin; .120" X 1.75"

Quantity

Trailer Axle (8-12K) Owner's Manual
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8,000-LB AXLE WHEEL END COMPONENTS

AXLES ANDSUSPENSION

Axle Service Kit Part #309893 (5 - Bolt Disc Brake Grease Setup)

Callout Part # Description
A 1963511 U-Bolt; -18 x 7.25"for 3" tube
B 179660 Flat Hardened SAE Washer; 1.06 ID x 2.00 OP
C 122088 DoubleLip Grease Seal (5,200-7,000)
D 170997 Flat USS HardenedWasher; Vis"
E 119072 Flange Nut; ^/b" -16 GR5
F 126030 Washer; .385"x .68" x .094"
G 182274 Hex Nut; Vye" -18 GR8
H 135835 Tap Bolt; Vb" -16 x 1 V2 GR5 ZN FTHD ST
I 122081 Castle Nut;1-14
J 122075 Cotter Pin;. 120 x 175

Quantity

Trailer Axle (B-12K)Owner's Manual
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Callout

A

B

C

D

E

F

G

H

I

J

MPONENTS

AXLES AND SUSPENS ON

Axle Service Kit Part #313729 (4 - Bolt Brake Oil Setup)

Part#

1963511

179660

122075

122081

162836

162838

122253

182274

276712

170997

Description

U-Bolt; -18 X7.25" for 3" tube

Flat Hardened SAE Washer; 1.06 ID x 2.00 OD
Cotter Pln:.120x 1.75
Castle Nut; 1-14
Hex Bolt; y/-20x1.50"
Lock Washer; 1/2 x .86 x. 125
Hex Nut; - 20
HexNut;^/^6"-18GR8
Seal,Oil
Washer; W Flat

age 32

Quantity

Trailer Axle {8-12K) Owner's Manual
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10,000-LB AXLE WHEEL END COMPONENTS
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Caliout Part#

176692

183807

183463

183536

183662

183168

183537

183128

176321

205049

205048

124287

122066

181895

181894

181899

183805

183772

183804

AXLES ANDSUSPENSION

Description

on Seal - 2.855 ID x 3.880 OD, National #370150A

Inner Bearing Cone -10,000 (387A)

Inner Bearing Cup/Race - 10,000 (382A)

Drum Mounting Bolt

Brake Drum Hub; 865 - Vb"; 4.75" Pilot

Idler Hub, 865 - Vs"; 4.75" Pilot

Brake Drum, 865 - Vb"

Stud-%"-18;GR8

Flanged Wheel Nut % -18

Wheel Clamp Ring for Vs" Studs

Wheel Nut18; 90'

Outer Bearing Cup/Race -10,000 (25520)

Outer Bearing Cone -10,000 (25580)

Spindle Washer-1.50" x 3.00" OD
Spindle Nut-1 y2"-12

Cotter Pin-yV'x 21/4"

0-Ring (ForOil Cap)

Oil Cap

Rubber Plug (For Oil Cap)

Trailer Axle (8-12K)Owner's Manual



10,000-LB AXLE WHEEL END COMPONENTS

Electric Brake Assembly

Hydraulic Brake Assembly

Disc Brake Assembly

I

AXLES ANDSUSPENSION

Part# Description

181935 I Electric Brake (LH) 12.25" x 3.38", 7 Bolt
181936 Electric Brake (RH) 12.25" x 3.38", 7 Bolt
330792 I Shoe and Lining Kit -12 y4" x 3.38" (8,000-10,000), 1 BRK

Part# Description

213222 Brake; Hydraulic (LH) -12.25" x 3.38", 7 Bolt

213223 Brake; Hydraulic (RH) -12.25" x 3.38", 7 Bolt

Part # Description

294061 Disc Brake; 865 - Vs" Studs, 7 Bolt Flange, Kit for one axle

Trailer Axle (8-12K) Owner's Manual



-LB AXLE WHEEL END COMPONENTS

AXLESANDSUSPENSION

Axle U-Bolt Service Kit Part #294378

7

Catlout Part # Description Quantity

181926 U-Bolt-5/8-nfor4"tube
142833 Flanqe NutVe -11 Top LockGR5__
122085 Nut, Me- 20 Hex

122086 Washer Vyt x % x 11 GA Helical Lock
207576 Bolt - 20 x 1 Vi Hex GR5
181895 Washer-1 1/2" ID x 3 OD

181894 Nut-1 1/2-12-6 Slot Castle GR2

183804 Rubber Pluqfor 10,000OljCa
183805 0-rlnq 3 ^64 ID 4 OD .138 DIA
181899 Cotter Pin Viix 2 y4

176692 I Seal 2.855 ID x 3.88 OD Unitized Oil

Rev: 08.25.2015 Trailer Axle {8-12K) Owner's Manual
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Caliout

A

B

C

D

E

12,000-LB AXLE WHEEL END COMPONENTS

Part#

295924

293380

293379

183536

297983

301691

301940

183128

176321

205049

205048

293381

293382

330037

181899

183805

183772

183804

AXLES AND SUSPENSION

Description
Seal - 3.125 Shaft X4.50" Bore, 12 K Unitized Oil

Inner Cone Bearing -12,000 (3984)
Inner Cup/Race Bearing -12,000 (3920)
Drum Mounting Bolt
Brake Drum Hub -865 - Ve"; 4.75" Pilot
Idler Hub-865-5/8"; 4.75" Pilot
Brake Drum -865 -Vs"
Stud-ys"-18;GR8
Flanged Wheel Nut Ve-^S
Wheel Clamp Ring for Vs" Studs
Wheel Nut-Vs"-18; 90°
Outer Cup/Race Bearing -12,000 (3920)
Outer Cone Bearing -12,000 (28682)
Spindle Nut-1 y4"-12
Cotter Pin-y4"x2y4"
0-Ring (For Oil Cap)
Oil Cap
Rubber Plug (For Oil Cap)

Trailer Axle (8-12K) Owner's Manual



12,000-LB AXLE WHEEL END COMPONENTS

Electric Brake Assembly

Disc Brake Assembly

i

AXLES ANDSUSPENSION

Part# Description

297998 Electric Brake (LH) 12.25" x 5", 7 Bolt (12,000)

2979981 Electric Brake (RH) 12.25" x 5", 7 Bolt (12,000)
330793 Shoe and Lining Kit -12 Va x 5" (12,000), 1 BRK

Part # Description

327573 12000# DISC - 865 Vs" STUDS, 7 BOLT FLG

Trailer Axle (8-12K) Owner's Manual



12,000-LB AXLE WHEEL END COMPONENTS

Callout Part#

Rev: 08.25.2015

2961681

142833

122085

122086

207576

330037

183804

183805

181899

295924

162836

gpOQOOOO
0 ©

ooooaooooooooo

OQOOOOOOOOOOOO

mni
II (i) ©

OO^r^O
3rO

Description
U-Bolt - Ve -11 for 5" tube
Flange Nut Vs -11 Top Lock GR5
Nut Vk - 20 Hex
Washer Vie x%x 11 GA Helical Lock
Bolt ^/i6-20x1 i/zHexGRS
Nut-1 %-12 - 6 SlotCastle GR2
RubberPlug for 10,000 Oil Cap
O-ring 3 ^%4 ID 4 OP .138 DIA
Cotter Pin 1/4x2 Va

Seal - 3.125 Shaft X 4.50" Bore, 12 K Unitized Oil

Bolt 1/2"-20 X 11/2"

Quantity

4

8
_14
_14
_14
2
2
2
2

T

Trailer Axle (8-12K) Owner's Manual
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The contents of this manual are proprietary and copyright protected by Lippert Components, Inc. ("LCI").
LCI prohibits the copying or dissemination of portions of this manual unless prior written consent from an

authorized LCI representative has been provided. Any unauthorized use shallvoidany applicablewarranty.
The information contained in this manual is subject to change without notice and at the sole discretion of LCI.

Revised editions are available for free download from www.lcil .com.

Please recycle all obsolete materials.

For all concerns or questions, please contact
Lippert Components, Inc.

Ph: (574)537-8900 I Webilcil.com | Email:customerservice@lci1.com
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Introduction
O j

This information is intended as a guide for the proper specification and application of Dexter Axle running gear,
associated components and accessories.

Dexter offers a full line of trailer axles that can be used in many different applications. When specifying any
pre-engineered components such as axles, it istheresponsibility of thetrailer designer toinsure compatibility with the
vehicle and all of its sub-systems.

Information

The information presented ismeant to assist trailer manufacturers in the specification of their running gear components.
Dexter Axle does not warrant that the Information given constitutes anapproved trailer design orapplication. Dynamic
loading, travel requirements unique to the trailer design, unusual service conditions, trailer configurations, unequal
load distribution, hitch orcoupler arrangements and towing vehicle suspension characteristics can significantly affect
the performance ofanytrailer axle and/or suspension systems. It remains the responsibility ofthetrailer manufacturer
toevaluate, specify andtest their trailer/running gearcombination before production andtocertify It as such.While the
information presented at the time of this writing iscun^ent, it issubject to change as designs and components evolve
over time.

Disclaimer of Warranty and Limitation of Liability
All users of this product catalog acknowledge that the information presented is significantly affected by factors
within the exclusive knowledge of the user including, among other things, service conditions, trailer configurations,
load distributions, hitch and coupler arrangements and tow vehicle suspension characteristics, that the users have
independently investigated these factors and have solely relied on those investigations when using this catalog, and
that it is the responsibility of the user toadequately specify, evaluate and test its trailer/running gear combinations.

DEXTER AXLE DISCLAIMS ALL WARRANTIES, WHETHER WRITTEN, ORAL OR IMPLIED, IN FACT OR IN
LAW (INCLUDING ANY WARRANTY OF MERCHANTABILITY OR FITNESS FOR APARTICULAR PURPOSE),
ASSOCIATED WITH THE USE OF THE CATALOG AND WITH ANY INFORMATION PRESENTED BY THIS \
CATALOG. V

Dexter Axle shall not be liable in damages (whether compensatory, punitive, direct, indirect, special, incidental or
consequential) to any user of this catalog under contract, tort, strict liability orany other theory of liability, and any user
agrees to Indemnify and hold Dexter Axle harmless from any and all claims, actions or other proceedings (including
attorney fees and court costs) arising out of the use of this catalog to the extent said claims, actions or other proceedings
do notarise out of the sole and exclusive negligence of Dexter Axle.

Load Ratings

The maximum load carrying capacity of any assembly is limited to the lowest load rating of any Individual component
selected. For instance, the load rating of a pair of wheels may be lower than other axle components selected. If this
is the case, the load carrying capacity of the axle assembly is reduced accordingly. As a specific example, if a pair of
wheels israted at 1500 pounds each and isused with other components rated at4000 pounds per axle, themaximum
load capacity is limited to 3000 pounds. If two tires are rated at1400 pounds each and are used on this assembly, the
maximum load carrying capacity is limited to 2800 pounds.

Axle Orientation

When working with trailer running gear, it is Important to understand the various features and descriptions of the
equipment. Most trailer axles are directional by nature, that Is, it is imperative that they be installed onto the trailer in
the proper manner to ensure brake functioning and correct wheel alignment. The front ofthe axle must be oriented
toward the front of thetrailer. The convention used todefine right and left isbased onviewing thetrailer from the rear
and facing in the direction of forward travel.

Features to help identifythe front of the axle:

• Electric brake wires exit brake backing plates toward the rear of the axle.

• 12V4" hydraulic brakes have view ports through thedust shield on the back of theassembly. Where thebrake » 7.
lining isvisible in the view port, that will indicate the rear orsecondary shoe which Is always oriented toward the ^ -
rear of the axle.



^ Introduction
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• Slipper springs have the spring eye at the front of the axle.

• Leaf spring axles with inner wiring have the wires exit the tube toward the rear of the axle.

• Torflex® axles have the wheel center trailing behind the axle tube.

• Axles using spherical ball seat wheel nuts will have right and left handed threads. The right handed thread
must be on the right end or curb side of the axle while the left handed thread will be on the left end or road side
of the axle.

Stub Axle Disclaimer

A stub axle is described as a trailer axle spindle, welded to a short length of tubing. Stub axles may be specified and
purchased as plain spindle/tube weldments or they may be fully assembled wheel end units, with or without trailer
brakes.

These incomplete axles are sold to manufacturers who wish to incorporate them into a variety of applications such
as specialty vehicular axles, belt tensioning devices, machinery pivot points, etc. Dexter Axle has no control of the
design intent of these special applications and therefore cannot apply a rating or capacity to these components.

The spindle/tube connection has been designed for suitable stress levels when used in a trailer axle, mounted to an
approved suspension system and loaded to no more than the stated capacity.The use of all or part of the product for
applications other than its intended purpose may not be appropriate. It is the customers' responsibility to determine the
efficacy and safety of their particular application.

Torflex® axles can also be purchased as stub axles. This type of axle incorporates a self-contained suspension system.
They can be specified as stub assemblies that will be rated for capacity when fitted with approved mounting brackets.
The stated capacity will be based on the lowest rated component in each assembly.

These stub assemblies are essentially half axles that are intended to be mounted to the trailer chassis independent
of each other. The trailer manufacturer must assume responsibility for the integrity of the attachment as well as the
final wheel alignment since independent mounting puts these critical aspects out of Dexter's control. Ifused in pairs of
unequal capacity, the trailer manufacturer should assign a Gross Axle Weight Rating of not more than two times the
capacity of the lower rated sub assembly.
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Required Axle Dimensions
Options for Spring Suspension Axles

Hubface — Track Width — Spring Center
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Required Axle Dimensions
Options forTorflex® Suspension Axles

OVERHANG

Bracket Orientation

HUB FACE

OUTSIDE OF BRACKETS

Standard

Orientation

Bracket Profile

HIGH
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Torflex® Application Information 9,000-10,000 Lbs.

Articulation Dimensions
Dimensions are for fiigh profile, top mount

• only. Side mount is .31" higher. Allow 3" bump
clearance from full load.

start Angle

45° Down

32° Down

22.5" Down

10° Down

0°

10° Up

No Load Full Load Shock Load

Bracket

Profile
H L H L H L

High 7.18 4.24 5.24 5-54 4.24 5.83

High 6,12 5.09 3.93 5.92 2.94 5.84

High 5.24 5.54 2.94 6,00 1.90 5.91

High 3.98 5.91 1.64 5.86 0.64 5-54

High 2-94 6.00 0.64 5,54 •0-28 5-06

High 1.90 5.91 -0.28 5,06 -0.11 4.42

High 0.64 5-54 •1-30 4.24 •1.97 3.44

Overhang Per Side

Spindle

#13D

#13G one-piece

#13G two-piece

Brake

igy/ X 4"

12'/4" X 3%"

12'/-" X 3%"

\ \

Note: Positive numbers in the H column indicate the

spindle is BELOW the top of the bracket. Conversely,
negative numbers are ABOVE the top of the bracket.

Note: Dual wheel not available for #13G one-piece.
One-piece hub/drum is not interchangeable with the
two-piece hub & drum.

^ Full Load Dimensions
^liyr Dimensions are for high profile, top mount only. Side mount is .31" higher. Allow 3" bump clearance from full load.

0", 10®down 10®, 22.5° up 22-5°, 32°, 45° down

Start Angle

10° Up
H B C

22.5° Up
H B C

.6 14.9 14.8 -0.3 14,0 15,7 -1.3 13.0 16.7

• ** 45° Down 32° Down 22.5° Down 10° Down 0° 10° Up 22.5° Up
Tire DEHBCHBCHBCHBCHBCHBCHBC

LT235/85R16 14.3 15.4 5.2 19.5 10,2 3.9 16.2 11.4 2.9 17,2 12.5 1.6 15.9 13.8 ,6 14.9 14.8 -0.3 14,0 15,7 -1.3 13.0 16.7
21S/75R17.5 14.0 15,3 5.2 19,2 10.1 3.9 17.9 11.3 2.9 16,9 12,4 1.6 15.6 13-7 .6 14.6 14.7 -0.3 13-7 15.6 -1.3 12.7 16,6
235/75R17.5 14.3 15.7 5,2 19.5 10.5 3.9 18.2 11.7 2.9 17.2 12.8 1.6 15.9 14.1 .6 14.9 15.1 -0,3 14.0 16.0 -1.3 13.0 17.0
9R17.5HC 15,4 17.1 5,2 20.6 11.9 3.9 19.3 13-1 2.9 18.3 14.2 1.6 17.0 15.5 ,6 16.0 16-5 -0,3 15.1 17.4 -1.3 14.1 16.4
10R17.5HC 15.6 iaO sl 20.8 12.8 Js 19-5 14.0 23 18.5 15.1 il 17.2 16.4 i 16.2 17.4 ^ol 15.3 18.3 -1-3 14.3 19.316.2 17.4 -0,3 15.3 18.3 -1-3 14.3 19.3

Columns D and E are dimensional examples only:
' D - Static Loaded Radius

'• E - Inflated Radius

#13D&#13G

Bracket Dimensions

A 1.22
B 3.63
C 10.56
D 10.56
E 13.00
F 5.50
G 2.50
H 2.25
1 7.26
J 1.00
K 1.00

Bolt Size bolt
Tube Size 3.88 High Profile

For Wiring
Access



^ 9K, 10K, and #13G General DutyTwo-Piece Hub Group H
After April 2013

16 15

20 \ 120 ® cs© 23
1 2 3 \ I 22
\ \ I

4 5 7 6 8 6 10 9 12

UIJJUA /

Standard Oil Lube Parts 12y4" X 3%" Brakes

Item Part No, Description Item Part No. Description

1 010^)51-02 Oil Seal 20 K23-450-OOrt<23-461-00 LH/RH Electric, FSA

2 031-019-02 3B7A Inner Bearing Cone 21 K23-410-00rt<23-411-00 LH/RH Hydraulic. FSA, Duo-Servo

3 031-019-01 362A Inner Bearing Cup 21 K23-210-00/K23-211-00 tJ^H Hydraulic, RSA, Du-Servo w/Park

4 031-030-01 25520 Outer Bearing Cup ns K23-412-00fl<23-413-00 LHfflH Hydraulic, FSA. Single-Servo

5 031-030-02 25580 Outer Bearing Cone ns K23-234-00«23-235-00 L^H Hydraulic, ManualAdjust

6 006-096-00 Spindle Nut (2)
&ingie-»en/o w/rarK

7 005-070^)0 Spindle Washer
ABS Components8 005-071-00 Tang Washer

9 021-088-00 Oil Cap Item Part No. Description

10 010-163-00 '0' Ring 24 097-004-00 Sensor, Straight

12 046-032-00 on Cap Plug 25 024-204-00 Sensor Block

13 007-115-00 %-18Whe8i Stud 26 097-002-00 Sensor Clip

14 007-292-00 Drum (MountingScrew 27 024-205-01 Tone Ring

15 007-116-00 Braise Mounting Bolt ns 007-248-00 Tone Ring Screws

16 006-017-00 Bralte Mounting Nut

ns 005-008-00 Lockwasher Studs and Wheel Nuts

Hub & Drum
Item Part No. Description Nut Torque

18* 006-109-00 %-18 90° Cone Nut 200 lbs.-fl

Item Part No. Description 19* 033-052-01 Clamp Ring

ns 008-430-05 Oil Hub and Drum w/Cups and Studs 17 006-058-00 %-18 Range Nut 300 lbs.-ft

22 008-430-03 Oil Hub w/Cups and Studs 13 007-115-00 %-18 Press-in Stud

23 009-123-01 Drum - Machined * Must iisn the 90° cone nut with the clamo rina. AHernaie fastener is lust the

flange nut.

ns 008-430-07 Oil Hub and Drum w/Cups and Studs ABS

22 008-430-03 Oil Hub w/Cups and Studs

ns 009-123-03 Drum - for ABS

ns - not shown



9K, 10K, and #13G General Duty One-Piece Hub Group II
After July 2009

15 14

^ I L
I 457686 10 9 12

iJl/f/MI0)©
9-10K_13G_Hubs.1pc_4-09

Note: Dual wheel cannot be used with #130

Standard Oil Lube Parts 121/4" X 3%" Brakes

Item Part No. Description Item Part No. Description

1 010-051-02 Oil Seal 20 K23-450-00/K23-451-00 LH/RH Electric. FSA

2 031-019-02 387A Inner Bearing Cone 21 K23-410-00/K23-411-00 LH/RH Hydraulic. FSA. Duo-Servo

3 031-019-01 382A Inner Bearing Cup 21 K23-210-00/K23-211-00 l^/RH Hydraulic. RSA, Du-Servo w/Park

4 031-030-01 25520 Outer Bearing Cup ns K23-412-00/K23-413-00 LHfflH Hydraulic. FSA. Single-Servo

5 031-030-02 25580 Outer Bearing Cone ns K23-234-00/K23-235-00 LH/RH Hydraulic.Manual Adjust
6 006-096-00 Spindle Nut (2) Single-Servo w/Park

7

8

005-070-00

005-071-00

Spindle Washer

Tang Washer ABS Components
9 021-088-00 Oil Cap Hem Part No. Description

10 010-163-00 '0* Ring 26 097-004-00 Sensor, Straight
12 046-032-00 Oil Cap Plug 27 024-204-00 Sensor Block
13 007-115^)0 %-18 Wheel Stud 28 097-002-00 Sensor Clip
14 007-116-00 Braite (MountingBolt 29 024-205-01 Tone Ring
15 006-017-00 Brai(e Mounting Nut ns 007-248-00 Tone Ring Screws
ns 005-008-00 Lockwasher

Studs and Wheel Nuts
Hub & Drum

item Part No. Description Nut Torque
Item Part No. Description 18* 006-109-00 %-18 90° Cone Nut 200 Ibs.-ft
23 008-415-02 Hub & Drum Assembly 19* 033-052-01 Clamp Ring
ns 008-415-04 Hub & Drum Assembly - ABS 17 006-058-00 %-18 Range Nut 300 ibs.-ft

ns • not shown 13 007-115-00 %-18 Press-In Stud

* Mustuse the 90° cone nut withthe clamp ring.AHematefastener is just the
flange nut.



^ 9K, 10K, #13G, #14T General DutyTwo-Piece Hub Group U
( N

Before July 2009
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16 15
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Standard Oil Lube Parts

4 5 7686 10 9 1

u ijy/jj /

12y4" X 3%" Brakes

(tern Part No. Description Item Part No. Description

1 010-051-02 Oil Seal 20 K23-450-00/K23-451 -00 LH/RH Electric. FSA

2 031-019-02 387A Inner Bearing Cone 21 K23-410-00/K23-411-00 LH/RH Hydraulic.FSA, Duo-Servo

3 031-019-01 382A Inner Bearing Cup 21 K23-210-00/K23-211 -00 LH/RH Hydraulic, RSA, Du-Servo w/Park

4 031-030-01 25520 Outer Bearing Cup ns K23-412-00/K23-413-00 LH/RH Hydraulic, FSA, Single-Servo

5 031-030-02 25580 Outer Bearing Cone ns K23-234-00/K23-235-00 Li^H Hydraulic,Manual Adjust

6 006-0S6-00 Spindle Nut (2)
£>ingie-£>ervo w/rarK

7 005-070^)0 Spindle Washer
ABS Components8 005-071-00 Tang Washer

9 021-036-00 Oil Cap Kem Part No. Description

10 010-050-00 '0* Ring 24 097-004-00 Sensor, Straight

12 046-032-00 Oil Cap Plug 25 024-204-00 Sensor Block

13 007-115-00 %-18 Wheel Stud 26 097-002-00 Sensor Clip

14 007-245-00 Drum Mounting Screw 27 024-203-00 Tone Ring

15 007-116-00 Brake Mounting Bolt

16 006-017-00 Brake Mounting Nut Studs and Wheel Nuts
ns 005-008-00 Lockwasher

Item Part No. Description NutTorque

18* 006-109-00 %-i 8 90° Cone Nut 200 lbs.-ft

Hub & Drum 19* 033-052-01 Clamp Ring

Item Part No. Description 17 006-058-00 %-18 Range Nut 300 [bs.-ft

22 008-288-03 Oil Hub w/Cups and Studs 13 007-115-00 %-18 Press-in Stud

23 009-044-01 Drum - Machined ns - not shown

ns 009-044-03 Drum-for ABS * Miict iico tha Qn° /vtno niit uiilh thn riamn rinn Altomato fastonpr is iitst the

ns 008-288-05 Oil Hub and Drum w/Cups and Studs flange nut.

Hub & Rotor

- Not Offered on D90, D100G, #14T

One-piece hul}/drum is not interchangeat}le withthe two-piecehub &drum.

Available on #13G

Item Part No. Description

22A 008-288-07 Oil Hub w/Cups and Studs

23A 070-006-01 Brake Rotor

28 006-046-00 Rotor Mounting Nut

29 025-014-00 Rotor Mounting Stud

10



10,000 Lb. Heavy Duty Wheel & Hub Assembly

Unltlzed Seal
Seals internallywithin
the seal, with twosealing
lips and press fitted to
the spindle (or improved
performance.

12y4"x4"high
performance hydraulic
brake. Electric and air
brake, parking
feature and

uni-servo

hydraulic brakes
are also available.

Two piece hub &drum design
permits replacement of brake drum
withoutthe need to replace hub. X
Cast brakedrumwithintegralbrake
armature. Alloyselected for both brake
energy (heat) absorption and good
magnetic brakingcharacteristics.
Finnedoutersurfaces in braking
area for maximum cooling.

Tapered roller bearings
Computer matched to Dexter Axlesystem

Outer:031-019-01 (382A) cup, 031-019-02(387A) cone
Inner:031-022-01 (394A)cup, 031-022-02 (395S) cone

10M«ay..4-f2.«i

Dual and single wheel design

Axle designed for oil bath
lubricationof bearings with
SAE80W-90hypoid gear
oil. This lubrication method
assures long bearing lifewith
proper maintenance of oil
level.

Hardened spindle washer.

Bearing adjustment nuts
withtang lockingwasher keyed
to spindle to ntaintain precision
bearing adjustment.

Removable oibber
oil fillerplug for ease
of maintenance.

Transparent
polycarbonate
oil cap with oil level
indicator mark to allow
visual checkingfor
adequate lubricant.

Cast hub with precision
machined bearing and
wheel mountingsurfaces.

When usingclamp ringand 90°
cone nuts, tighten wheel nuts to
a torque of 200 Ft. Lbs.

11



12,000 Lb. Wheel & Hub Assembly

Tightenwheel nuts to a
torque of 200 Ft. Lbs.

Unitized Seal
Seals internallywithin the seal,
wKhtwo sealing lips and press
fitted to the spindle for
improved performarKe.

Tapered roller bearings
Computer matched to Dexter Axle system.

Outer: 031-021-01 (28622)cup
031-021-02 (26682) cone

Inner: 031-020-01 (3920) cup
031-020-02 (3984) COne

'12K Low profile hubis
avallatile for use with 14.5*

12%" X5" high
performance
hydraulicbrake. Electric
and air brake,
parking feature
and unl-servo

hydraulic brakes are
also available.

Two piece hub and drum design
permits replacement of brake drum without
the need to replace hub. Cast brake drum
withintegral brake armature. Alloy selected
forboth brake energy (heat) absorption and
good magnetic braking characteristics.
Finned outer surfaces in braking area for
maximum cooling.

/

Axledesigned foroilbath lubrication
of bearings withSAE 80W-e0 hypoid
gear oil.This lubrication method
assures long bearing lifewith proper
maintenance of oil level.

Hardened spindle
washer.

Bearing adjustment nuts
with tang k)cl(ingwasher
keyed to spindle to tnaimain
precision bearing adjustment.

Removable rubber
oilfillerplug for ease
of maintenance.

Transparent poly-caibonate
oilcap with oil level indicator
mark to allowvisualchecking
for adequate lubricant

Cast hub withprecision
machined bearing and
wheel mounting surface.

*Note: 12KHi profilehubisavailable
for use with 16 and 16.5" diameter
dual wheels and tires, or 17.5' diameter
single wheel and tire.

15,000 Lb. Wheel & Hub Assembly

12

Unitized Seal
Seals internally withinthe
seal, with two sealing lips
arxl press fitted to the
spindle for Improved
performance

12y4- X5" high
performance
hydraulic brake.
Electric, air brake,
parking feature, and
ABS brakes are
also available.

Tighten wheel nuts to a
torque of 4SO-SOO Ft. Lbs.

Axledesigned foroil bath lubrnatkxi of
bearings withSAE 80W-90hypoidgear oil.
This lubrication method assures fong bearing
lifewithproper maintenance of oil level.

Tapered roller bearings
Computer matched to DexterAxlesystem.

Outer: 031-021-01 (28622) cup
031-021-02(28682) cone

Inner: 031-020^)1 (3920) cup
031-020-02 (3984) cone

Hardened spindle washer.

Bearing adjustment nuts
with tang kK^ washer
keyed to spindle to maintain
precision bearing adjustment.

Removable nitiber
oil fillerplug forease
of maintenance.

Transparent poly-cartxjnate
oil cap with oil level
indicator mark to allow
visual checking for
adequate lubricant.

Cast hub with
preciston machined
bearing and wheel
mounting surface.



^ Articulation Dimensions
Dimensions are for #14 bracket. Allow 3" bump

V clearance from full load.

No Load f=utl Load Shock Load

Start Angle
Bracket

Profile
H L H D H L

45° Down High 7.68 4,24 5,74 5.54 4,74 5,83

32° Down High 6.62 5-09 4.43 5.92 3,44 5,84

22.5° Down High 5.74 5.54 3,44 6,00 2.40 1 5.91 j

10° Down High 4.48 5.91 2,14 5,86 1.14 ' 5-54

0' High 3.44 6,00 1,14 5,54 0,22 5.06

10° Up High 2.40 5,91 0,22 5.06 0.39 4,42

22.5° Up High 1.14 5.54 •0.80 4.24 •1,47 3,44

Overhang Per Side

Spindle

#14

#14T

#14

Brake

12%" X 5"

12y4" X 3%"

Disc

^ Full Load Dimensions

u

%mI

Note: Positive numbers in ttie H column indicate the

spindle is BELOW the top of the bracket. Conversely,
negative numbers are ABOVE the top of the bracket.

Note: One-piece hub/drum is not interchangeable with
the two-piece hub & drum.

0°, 50° down 10®, 22.5° up 22.5°, 32°. 45° down

Start Angle

22.5° Down

B

10° Up
B C

22.5° Up

LT235/85R16 14,3 15.4 5.7 20,0 9.70 4.4 18.7 11.0 3.4 17.7 12.0 2,1 16.4 13,3 1.1 15.4 14,3 .2 14,5 15.2 -0.8 13.5 16,2

21S/75R17,5 14.0 15,3 5.7 19.7 9.60 4.4 18,4 10.9 3,4 17.4 11.9 2.1 16.1 13,2 1.1 15.1 14.2 .2 14,2 15.1 -0.8 13,2 16.1
235/7SR17.5 14.3 15.7 5,7 20.0 10.0 4,4 18,7 11.3 3.4 17.7 12.3 2.1 16.4 13.6 1.1 15.4 14,6 .2 14.5 15.5 -0,8 13,5 16.5

9R17.5HC 15.4 17.1 5,7 21.1 11,4 4.4 19,8 12,7 3.4 18.8 13.7 2.1 17.5 15.0 1.1 16.5 16.0 .2 15.6 16,9 •0,8 14,6 17.9
10R17.5HC 15.6 18.0 5.7 21.3 12,3 4,4 20.0 13,6 3.4 19.0 14,6 2.1 17,7 15.9 1.1 16.7 16.9 .2 15.8 17.8 •0.8 14.8 18,8

Tube Size



10K, 12K, 15K, #13D, and #14 Hub Groups

V

W

7 8 9 10 11 1012 13 14

10K,#13D 12K 12K #14 #14 12K

10K, #13D Disc Low-Profile Hi-Profile Hi-Profile Disc Disc 15K

Item Description 8 on 6.50 8 on 6.50 8 on 6.50 8 on 6.50 8 on 6.50 8 on 6.50 8 on 6.50 8 on 275 mm

1 Unitized Oil Seal 010-056-00 010-056-00 010-056-00 010-056-00 010-056-00 010-056-00 010-056-00 010-056-00

2 Inner Bearing Cone 031-022-02
(395S)

031-022-02
(395S)

031-020-02
(3984)

031-020-02
(3984)

031-020-02
(3984)

031-020-02
(3984)

031-020-02
(3984)

031-020-02
(3984)

3 Inner Bearing Cup 031-022-01
(394A)

031-022-01
(394A)

031-020-01
(3920)

031-020-01
(3920)

031-020-01
(3920)

031-020-01
(3920)

031-020-01
(3920)

031-020-01
(3920)

4 Brake Drum 009-027-01 - 009-028-01 009-028-01 009-028-01 - - 009-028-01

4 Brake Drum-ABS 009-027-03 - 009-026-05 009-028-05 009-028-05 - - 009-028-05

4A Brake Rotor - 070-006-01 - - - 070-010-01 070-006-01 -

4A Brake Rotor-ABS - 070-006-02 - - - - 070-006-02 -

5 Wheel Mounting Stud 007-115-00 007-115-00 007-115-00 007-115-00 007-115-00 007-115-00 007-115-00 007-194-00

007^ 95-00
(long)

6 Hubs w/Cups &Studs 008-214-05 008-214-06 008-216-08 008-214-08 008-422-03 008-422-04 008-214-10 008-401-05
(std stud)
008-401-06
(long stud)

7 Outer Bearing Cup 031-019-01
(382A}

031-019-01
(382A)

031-021-01
(28622)

031-021-01
(28622)

031-021-01
(28622)

031-021-01
(28622)

031-021-01
(28622)

031-021-01
(28622)

8 Outer Beanng Cone 031-019-02
(387A)

031-019-02
(387A)

031-021-02
(28682)

031-021-02
(28682)

031-021-02
(28682)

031-021-02
(28682)

031-021-02
(28682)

031-021-02
(28682)

9 Spindle Washer 005-060-00 005-060-00 005-060-00 005-060-00 005-060-00 005-060-00 005-060-00 005-060-00

10 Spindle Nut 006-084-00 006-084-00 006-084-00 006-084-00 006-084-00 006-084-00 006-084-00 006-084-00

11 Tang Washer 005-059-00 005-059-00 005-059-00 005-059-00 005-059-00 005-059-00 005-059-00 005-059-00

12 Oil Cap "0" Ring 010-050-00 010-050-00 010-050-00 010-050-00 010-050-00 010-050-00 010-050-00 010-050-00

13 Oil Cap 021-036-00 021-036-00 021-036-00 021-036-00 021-036-00 021-036-00 021-036-00 021-036-00

14 Oil Cap Plug 046-032-00 046-032-00 046-032-00 046-032-00 046-032-00 046-032-00 046-032-00 046-032-00

15 Wheel Nut ' 006-109-00 006-109-00 006-109-00 006-109-00 006-109-00 006-109-00 006-109-00 -

16 Wheel Clamp Ring 033-052-01 033-052-01 033-052-01 033-052-01 033-052-01 033-052-01 033-052-01 -

17 Flange Nut (swivel) 006-209-00 006-209-00 006-209-00 006-209-00 006-209-00 - 006-209-00 006-118-00

18 Drum Mounting Screw 007-244-00 - 007-244-00 007-244-00 007-245-00 - - 007-244-00

19 Rotor Mounting Stud - 025-014-00 - - - - 025-014-00 -

20 Rotor Mounting Nut - 006-046-00 - - - - 006-046-00 -

21 Disc Mounting Screw (ns) - - - - - 007-292-00 - -

ns - not shown
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10,000 and 12,000 Lb. Hydraulic Disc Brake

Universal Caliperand Universal
Brake Pads eliminate the need
to stock right-hand and left-hand
parts.

Two-Piece Huband Rotor Design allows
rotor replacement without requinng new
hub.

D^er Ventilated Disc Rotors. High
grade alloy Iron to prevent heat
checking and distortion. Ventilation
provides great heat dissipation.

Hydraulic Disc Brake Parts

Item Description Qty/Brake 10K,12K #14

1 Anchor Yoke Assembly 1 090-002-02 090-011-02
(includes 6 of item #6)

2 Caliper Assembly 1 089-002-02 089-002-02
(includes items #6,3,9,10)

3 Caliper Piston 2 054-066-00 054-066-00

12 Shoulder Screw % x 5 2 007-18600 007-186-00

13 Hex Screw yi6-20 x 1.75 7 007-116-00 007-116-00

14 Range Nut 8 006-046-00 -

15 Hex Nutyis-20 7 006-017-00 006-017-00

16 Rotor Mounting Stud 6 025-014-00 -

17 A6S Sensor (straight) 1 097-004-00 -

19 ASS Sensor Retaining Clip 1 097-002-00 -

20 ABSTone Ring 1 024-203-00 -

21 Lock Washer 7 005-008-00 -

Caliper Repair KitContains: 1 K71-181-00 K71-181-00
6 •O-Ring 4 010^)62-00 0104)62-00
7 Bleeder Screw 1 054-Oe9K10 054-069-00
9 Caliper Seal 2 054-067-00 054-067-00

10 Dust Boot 2 054-068^)0 054-068-00

Disc Brake Replacement Pad KitContains: 1 K71-180^)0 K71-180^)0
4 Brake Pad 4 091-003^)0 091-003-00
5 Anti-Rattle Spring 4 046-105-00 046-105-00

6 •O'Ring 20 010^)62-00 010-062-00
B HexLocknut 4 006-125-00 006-125-00

11 Installation Tool 1 071-182-00 071-182-00

Recommend hose with banjo fiting.
'716-20 threaded hole for fitting.

Caliper Pistons (underneath
housing) are larger, for greater
brake torque. Dual Pistons per
caliper.

Comision-Resistant Boits.

Brake Shoes of heavy steel are bonded to
brake liningforextended lining life. Linings are
tnicktypeforimproved stopping forceand
extended service Gfe.

e-X--€S3S®
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^ Forward Self-Adjusting Electric Brake

Anchor post of high strength
steel to accept high torques of
heavy duty brake service.

Backing Plate is a cast spider from
high strength ductile iron designed
for long lifeunder heavy duty
braking conditions.

Adjuster Spring holds heel ends
of brake shoes engaged with
adjuster link.

Adjuster Linktransmits braking forces
between brake shoes. Length is adjusted
during normal vehicle fonward and reverse
operation to maintain close brakes
shoe-to-drum relation for maximum braking
efficiencyand service-free operation.

Adjuster Pawl is cable actuated when
brake is applied while vehicle is
operating in forward or reverse.

Electromagnet, powdered metal body with large,
friction wear surface. Spring on actuating lever
pin positions electromagnet positively against
drum armature surface.

Electric Brakes

Size Capacity Part No. LH Part No. RH

CM

X 3%" 9K, 10K GD, #13G K23-450-00 K23-451-00

12V4" x4" 10K,#13D K23-438-00 K23-439-00

12V4" x5" 12K K23-442-00 K23-443-00

12V4" x5" 15K K23-446-00 K23-447-00

16

Heavy DutyActuating
Lever withoil impregnated
bushing for long trouble-free
operation.

Brake Liningsare truck type for
improved stopping force and extended
service fife.Linings are bonded to
brake shoes for more useable
lining life.

Brake Shoes are fabricated out of heavy gauge
steel to completely support brake linings under
service conditions without warping.The shoes
assure adequate strength to withstand high
forces needed for more efficientbraking.



Electric Brake Parts-stamped Backing Piate Prior to April 2000
Service Parts Only

12V4" X 3%" 12y4" X 4" 12V4" X 5" UVa' X 5"

9K,10K GD,#13G 10K, #13D 12K 15K

item Description Qty Per Brake Part No. Part No. Part No. Part No.

1 LHShoe & Lining KitContains: 1
LH Primary 1
LHSecondary 1
Shoe Hotd Down Washer 2

Lock Nut 2

K71-049-00
040-110-01

040-111-02
005-107-00

006-127-00

K71-051-00
040-108-01

040-109-02

005-107-00

006-127-00

K71-053-00
040-102-01

040-103-02

005-107-00

006-127-00

K71-053-00
040-102-01

040-103-02

005-107-00

006-127-00

1 RH Shoe & Lining Kit Contains: 1
RH Primary 1
RH Secondary 1
Shoe Hold Down Washer 2

Lock Nut 2

K71-050-00
040-111-01

040-110^
005-107-00

006-127-00

K71-052-00
040-109-01

040-108-02

005-107-00

006-127-00

K71-054-00
040-103^)1

040-102-02

005-107-00

006-127-00

K71-054-00
040-103-01

040-102-02

005-107-00

006-127-00

2 Backing Plate Assembly (obsolete) 1 036-072-05 036-072-05 036-072-06 036-072-06

3 Shoe Return Spring (rear-black) 1 046-071-00 046-071-00 046-071-00 046-071-00

4 Shoe Return Spring (front-green) 1 046-083-00 046-083-00 046-083-00 046-083-00

5 LIH Actuator ArmAssembly 1
RH Actuator Arm Assembly 1

047-123-38
047-123-37

047-123-38
047-123-37

047-123-36
047-123-35

047-123-36
047-123-35

6 Wire Clip 3 027-039-00 027-039-00 027-039-00 027-039-00

7 LH Arm/Shoe Retainer 1
RH Arm/Shoe Retainer 1

071-455-01
071-455-02

071-455-01
071-455-02

071-455-01
071-455^12

071-455-01
071-455-02

8 Range Nut 1 006-092-01 006-092-01 006-092-01 006-092-01

9 Magnet Kit Contains: 1
Magnet Retainer Clip 1
Magnet Assembly 1
Magnet Mounting Spring 1

K71-376-00
027-050^)0

042-129-00

046-117-00

K71-376-00
027-050-00

042-129-00
046-117-00

K71-377-00
027-050-00

042-130-00
046-117-00

K71-378-00
027-050-00

042-131-00

046-117-00

11 Adjuster Cable 1 071-020-00 071-020-00 071-020-00 071-020-00

12 LHAd:
RHAd

luster Lever 1
[juster Lever 1

071-019-01
071-019-02

071-019-01
071-019-02

071-019-01
071-019-02

071-019-01
071-019-02

13 LHAdjuster Lever Spring 1
RH Adjuster Lever Spring 1

046-073-00
046^)74-00

046-073-00
046-074-00

046^)73-00
046-074-00

046-073-00
046-074-00

14 Adjuster Spring 1 046-072-00 046-072-00 046-072-00 046-072-00

15 LHAd
RHAd

uster Assemttly 1
juster Assembly 1

048-009-00
048-010-00

048-009-00
048-010-00

048-009-00
048-010-00

048-009-00
048-010-00

16 Dust Shield 1 036-115-21 036-115-22 036-115-23 036-115-23

17 Brake Mounting Screw 7 007-116-00 007-116-00 007-116-00 007-116-00

19 Wire Grommet 1 046-016-00 046-016-00 046-016-00 046-016-00

20 Adjuster Clip (thread end) 1 046-132-00 046-132-00 046-132-00 046-132-00

21 Adjuster Clip (barrel end) 1 046-133-00 046-133-00 046-133-00 046-133-00

26 Brake Mounting Nut 7 006-017-00 006-017-00 006-017-00 006-017-00

27 Brake Mounting Lockwasher 7 005-008-00 005-008-00 005-008-00 005-008-00
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^ Electric Brake Parts - cast Backing Plate After April 2000

V

12V4" X 3%" 121/4" X 4" 12y4" X 5" 1274" X 5"

9K,10K GD,#13G 10K,#13D 12K 15K

Item Description Qty Per Bralfe Part No. Part No. Part No. Part No.

1 LHShoe & Lining KitContains:
LH Primary
LH Secondary

1

1

1

K71-499-00
040-350^1

040-351-02

K71-501-00
040-352-01

040-353-02

K71-503-00
040-354-01

040-355-02

K71-503-00
040-354-01

040-355-02

1 RH Shoe & Lining KitContains:
RH Primary
RH Secondary

1
1

1

K71-498-00
040-351-01

040-350-02

K71-500-00
040-353-01

040-352-02

K71-502-00
040-355-01

040-354-02

K71-502-00
040-35501

040-354-02

2 Bacl(ing Plate Assembly 1 036-120-02 036-120-02 036-120-02 036-120-02

5 LH Actuator Ann Assembly
RH Actuator Ami Assembly

1
1

047-123-38
047-123-37

047-123-38
047-123-37

047-123-36
047-123-35

047-123-36
047-123-35

6 Wire Clip 027-039-00 027-039-00 027-039-00 027-039-00

7 LH Arnfi/Shoe Retainer
RH Arm/Shoe Retainer

1
1

071-455-01
071-455-02

071-455-01
071-455-02

071-455-01
071-455-02

071-455-01
071-455-02

8 Flange Nut 1 006-092-01 006-092-01 006-092-01 006-092-01

9 Magnet Kit Contains:
Magnet Retairwr Clip
Magnet Assembly
Magnet Mounting Spring

1
1

1

1

K71-376-00
027-050-00
042-129-00

046-117-00

K71-376-00
027-050-00

042-129-00

046-117-00

K71-377-00
027-050-00

042-130-00

046-117-00

K71-378-00
027-050-00

042-131-00

046-117-00

10 Centering Spring 046-136-00 046-136-00 046-136-00 046-136-00

11 Adjuster Cable 1 071-462-00 071-462-00 071-462-00 071-462-00

12 LH AdjusterLever
RH Adjuster Lever

1
1

071-464-00
071-463-00

071-464-00
071-463-00

071-464-00
071-463-00

071-464-00
071-463-00

14 Adjuster Spring 1 046-137-00 046-137-00 046-137-00 046-137-00

15 LH AdjusterAssembly
RH Adjuster Assembly

1

1
048-019-00
048-020-00

048-019-00
048-020-00

048-019-00
048-020-00

048-019^30
048-020-00

16 Oust Shield 1 036-115-21 036-115-22 036-115-23 036-115-23

17 Bralce Mounting Screw 007-116-00 007-116-00 007-116-00 007-116-00

19 Wire Grommet 1 046-016-00 046-016-00 046-016-00 046-016-00

20 Adjuster Clip (thread end) 1 046-132-00 046-132-00 046-132-00 046-132-00

21 Adjuster Clip (barrel end) 1 046-133-00 046-133-00 046-133-00 046-133-00

26 Brake Mounting Nut 7 006-017-00 006-017-00 006-017-00 006-017-00

27 Brake Mounting Lockwasher 7 005-008-00 005-008-00 005-008-00 005-008-00

28 Return Spring 1 046-119-00 046-119-00 046-119-00 046-119-00
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Forward Self-Adjusting Hydraulic Brake

Spider Assembly is high strength
ductile iron with integral cast
hydraulic cylinder. Designed for
long life under heavy duty
braking conditions.

Adjuster Spring holds heel ends
of brake shoes engaged with
adjuster link.

Adjuster Link transmits braking forces
between brake shoes. Length is adjusted
during normal vehicle fonvard and reverse
operation to maintain close brake
shoe-to-drum relation for maximumbraking
efficiency and service-free operation.

Anchor post of high strength
steel to accept high torques of
heavy duty brake service. Retractor Spring assures uniform

return of both brake shoes after stop.

Positive Brake Shoe
Hold-Down for smooth
brake shoe movement.

Dust Shield (not shown)
protects brake from
foreign material, thus
allowing trouble-free
operation.

Brake Linings are truck type for
improved stopping force and
extended service life.Linings
are bonded to brake shoes
for more useable lining life.

Adjuster Pawl is cable actuated when
brake is applied while vehicle is
operating in fonwanj or reverse.

Note: Hydraulic brakes equipped with
parking feature adjust ONLY when the
brake is applied while vehicle is
operating in reverse.

Brake Shoes are fabricated out of heavy gauge
steel to completely support brake linings under
service conditions without warping. The shoes
assure adequate strength to withstand high
forces needed for more efficient braking.

Hydraulic Brakes
Size Capacity Part No. LH Part No. RH

121/4" X 3%" 9K, 10KGD,#13G K23-410-00 K23-411-00 Duo-Servo

12%" X 3%" 9K, 10KGD,#13G K23-412-00 K23-413-00 Uni-Servo

12%" X 3%" 9K. 10K GD. #13G K23-210-00 K23-211-00 Duo-Servo w/Park*

12%" X 4" 10K, #13D K23-404-00 K23-405-00 Duo-Servo

12%" X 4" lOK, #13D K23-414-00 K23-415-00 Uni-Servo

12%" X 4" 10K, #13D K23-168-00 K23-169-00 Duo-Servo w/Park*

12%" X 4" lOK, #13D K23-222.00 K23-223-00 Uni-Servo w/Park"

12%" X 5" 12K K23-408-00 K23-409-00 Duo-Servo

12%" X 5" 12K K23-416-00 K23-417-00 Uni-Servo

12%" X 5" 12K K23-165-00 K23-166-00 Duo-Servo w/Park*

12%" X 5" 15K K23-406-00 K23-407-00 Duo-Servo

12%" X 5" 15K K23-162-00 K23-163-00 Duo-Servo w/Park*

* Duo-Servo brake with park is equipped witha rear self-adjusting feature.
** Uni-Servobrake with park is equipped witha manual adjusting feature.
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Hydraulic Brake Parts

9 18

4

21 22

121/4" X 3%" 1274" X 4" 12y4" X 5" 12y4"x5"

9K,10K GD,#13G 10K, #13D 12K 15K

Item Description Qty Per Brake Part No. Part No. Part No. Part No.

1 Dust Cover 1 036-115-21 036-115-22 036-115-23 036-115-23

2 Retainer 1 059-053-00 069-053-00 069-053-00 069-053-00

3 LH Shoe & Lining KitContains:
LH Primary
LH Secondary
Hold Down Washer

Hold Down Locfcnut

1
1

1

2
2

K71-165-00
040-199-01

040-199-02

005-107-00

006-086-00

K71-167-00
040-197-01

040-197-02

005-107-00

006-086-00

K71-169-00
040-195-01

040-195-02

005-107-00

006-086-00

K71-169-00
040-185-01

040-195-02
005-107-00

006-086-00

3 RH Shoe & Lining KitContains:
RH Primary
RH Secondary
Hold Down Washer
Hold Down Locknut

1
1

1

2

2

K71-166-00
040-200-01

040-200-02

005-107-00

006-086-00

K71-168-00
040-19a01

040-198-02

005-107-00

006-086-00

K71-170-00
040-196-01

040-19602

005-107-00

006-08&00

K71-170-00
040-196-01

040-196-02
005-107-00

006-086-00

4 Show Hold Dovm Screw 2 007-113-00 007-113-00 007-113-00 007-113-00

5 Adjuster Cable 1 071-462-00 071-462-00 071-462-00 071-462-00

6 Wheel Cylinder KitContains:
Cylinder spring
Cylinder Boot
CylinderPiston
Cylinder Cup
Bleeder Screw

1
1

2

2

2

1

K71-081-00
046-128-00

054-032-00

054-038-00

054-086-00

054-035-00

K71-081-00
046-128-00

054-032-00

054-038-00
054-086-00

054-035-00

K71-081-00
046-128-00

054-032-00

054-038-00

054-086-00
054-035-00

K71-082-00
046-129-00

054-032-00

054-030-00

054-087-00

054-035-00

7 Cylinder Push Rod 2 054-033-00 054-033-00 054-033-00 054-033-00

8 Spider Assembly 1 036-063-06 036-063-06 036-063-06 036-063-04

9 Retractor Spring 1 046-087-00 046-087-00 046-087-00 046-087-00

10 LH AdjusterLever
RH Adjuster Lever

1

1
071-464-00
071-463-00

071-464-00
071-463-00

071-464-00
071-463-00

071-464-00
071-463-00

11 LH Ad uster Lever Spring (blue)
RH Adjuster Lever Spring (black)

1
1

046-135-00
046-134-00

046-135-00
046-134-00

046-135-00
046-134-00

046-135-00
046-134-00

12 Cable Attachntent Bracket FSA 1 071-456-00 071-456-00 071-456-00 071-456^)0

13 Extension Spring 1 046-131-01 046-131-01 046-131-01 046-131-01

14 Adjuster Clip (barrel end) 1 046-133-00 046-133-00 046-133-00 046-133-00

15 LH Adjuster Assembly
RH Adjuster Assembly

1
1

048-019^)0
048-020-00

048-019-00
048-020-00

048-019-00
048-020-00

048-019-00
048-020-00

16 Brake Mounting Bolt 7 007-116-00 007-116-00 007-116-00 007-116-00

18 Piston Stop 1 034-062-00 034-062-00 034-062-00 034-062-00

19 Adjuster Clip (thread end) 1 046-132-00 046-132-00 046-132-00 046-132-00

26 Brake Mounting Nut 7 006-017-00 006-017-00 006-017-00 006-017-00

27 Lockwasher 7 005-008-00 005-008-00 005-008-00 005-008-00

Optional ABS Parts:
20 ABS Sensor (stiaight) 1 097-004-00 097-004-00 097-004-00 097-004-00

21 ABS Sensor Mounting Block 1 024-204-00 024-204-00 024-204-00 024-204-00

22 ABS Sensor Retaining Clip 1 097-002-00 097-002-00 097-002-00 097-002-00

23 ABS Tone Ring in Drum 1 024-203-00 024-203-00 024-203-00 024-203-00
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#13Gand#13DTorflex®HydraulicDiscBrake

UniversalCallperandUniversal
BrakeRidseliminatetheneed
tostockright-handandleft-hand
parts.

Two-PieceHubandRotorDesignaltows
rotorreplacementwithoutrequiringnew
hub.

DexterVentilatedDiscRotors.High
gradealloyinsntopreventheat
checkinganddistortion.Ventilatton
providesgreatheatdissipation.

Torflex®HydraulicDiscBrakeParts

ItemDescriptionQty/Brake#13G,#13D

1AnchorYokeAssembly
(includes6ofitem#6)

1090-002-02

2CaiiperAssemt)ly1089-002-02
(includesitems#6,3,9,10)

3CaiiperPiston2054-066-00

12ShoulderScrew%x52007-186-00

13HexScrewyie-20x1.757007-116-00

14FlangeNut8006-046-00

15.HexNutyi#-207006-017-00

16RotorMountingStud8025-014-00

17LockWasher7005-008-00

CaiiperRepairKitContains:1K71-181-00
6"O*Ring4010-062-00
7BleederScrew1054-069-00
9CaiiperSeal2054-067-00

10OustBoot2054-068-00

DiscBrakeReplacementPadKitContains:1K71-180-00
4BrakePad4091-003-00

5Anti-RattleSpring4046-105-00
6•0"Ring20010-062-00

8HexLocknul4006-125-00

11InstallationTool1071-182-00

Recommendhosewithbanjofrting.
yt6-20threadedholeforfitting.

ABSnotavailableon#13Gor#13D.

CaiiperPistons(underneath
housing)arelarger,forgreater
braketorque.DualPistonsper
caiiper.

Corrosion-ResistantBolts.

BrakeShoesofheavysteelarebondedto
brakeGningsforoctendedlininglife.Liningsare
trucktypeforImprovedstoppingforceand
ffictenoMservk»Ttfa.
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^ Typical Electric Brake Wiring Diagram I

\

Stoplight Wire

Battery

Power Wire

12V Battery for
Breakaway Switch

Brake Controller Breakaway Switch

(3>

Brake Wire

Ground Wire

Towing Vehicle
Trailer Connection

Note: Actual installation willvary
depending on controller system used.

Hookup Wire Size Number HItch-to-Axle Current Needs at

Copper Recommended of Brakes Distance (In feet) 3 Amperes/Brake

N0.12AWG 2 6

N0.12AWG 4 Under 30 12

NO.10AWG 4 30-50 12

NO.10AWG 6 Under 30 18

No. 8AWG 6 30-60 18

Typical Air Brake System Diagram

22

1 - AirCompressor
2 - Tow Vehicle Reservoir
3 • Actuation Valve
4 - Control Gladhand
5 - Supply Gladhand
6 - Trailer Reservoir
7 • Relay Valve
8 - Air Chambers

Control Plumbing

Supply Plumbing

10K 12K,12K Hi-Profile, 15K

Air chamber Size Type 20 Type 24

Air Chamber
Full Stroke Volume 64cu.in. @ 100PSIG 74cu.in. © 100 PSIG

Spring Brake Type Type 20-24 Combination Type 24-30 Combination

Spring Brake Volume (caged) S6 cu. in. @ 100 PSIG 120 cu. in. @ 100 PSIG



Dexter ''S" Cam Brake

m

Part No.

034-166-00 034-189-00

034-166-01 034-189-01

034-186-03 034-189-03

034-186-04 034-189-04

034-166-05 034-189-05

034-168-06 034-189-06

034-168-07 034-189-07

034-168-08 034-189-08

034-168-09 034-189-09

034-168-10 034-189-10

034-168-11 034-189-11

+ No extra charge for these I

3 3/32 ref.

Right Hond Left Hand

View from head end

For 1.50 dia.!

For 1,50 dla. i

For 1,50 dia.;

For 1,50 dia. i

For 1.50 dia.!

For 1,50 dia.;

For 1,50 dia. i

For 1.50 dia.!

For 1,50 dia. i

For 1,50 dia.!

For 1.50 dia. s



^ Air Brake Parts-"PQ" Style

( .

24

1A&1B

t > %t

ABS parts
10-15K

5A&5B

Qty 12y4"x4" 12y4"x5"

Per 10K 12K,15K
Item Description Bralce Part No. Part No.

1A Camshaft LH* 1 034-188-xx 034-188-xx

IB Camshaft RH* 1 034-189-xx 034-189-xx

2 Air Chamber Bracket 1 034^)48^0 034-048-00

5 Shoe & Lining Assembly 040-321-01 040-322-01

5A Shoe & Roller Assembly RH 1 040-321-03 040-322-03

5B Shoe & Roller Assembly LH 1 040-321-02 040-322-02

Camshaft Repair Kit Contains: 1 K71-101-00 K71-101-00
13 'D* Washer, Camshaft 1 005-074-00 005-074-00

14 Grease Seal 010-052-00 010-052-00

15 Camshaft Bushing 1 014-056-00 014-056-00

16 Washer-Camshaft Spider End 1 005-075-00 005-075-00

17 Camshaft Washer-28 Spline 1 005-134-00 005-134-00

18 Retainer-Camshaf 1 069-020-00 069-020-00

19 Retainer-Camshaft End 1 069-078-00 069-078-00

20 Camshaft Support Bushing 1 014-058-00 014-058-00

21 Grease Fitting 1 061-006^10 061-006-00

ns Instruction Sheet 1 059-663-00 059-663-00

22 Automatic Slack Adjuster-28 Spline 1 055-040-99 055-040-99

22 Manual Slack Adjuster • 28 Spline 1 055-039-00 055-039-00

23 Air Chamber w/Hardware 1 034-260-00 034-059-00

24 Air Chamber w/Spring Brake 1 034-261-00 034-060-00

25 Plate • Camshaft Support Bracket 1 034-031-00 034-031-00

26 Plate, Bushing Retainer 2 034-032-00 034-032-00

27 Bolt, Retainer Plate 4 007-139-00 007-139-00

28 Lock Washer 4 005-079-00 005-079-00

29 Nut 4 006-099-00 006-099-00

33 Brake Spider 1 036-113-02 036-113-02

* For camshaft with part no. xx. see page 23.

\

Qty 12%" X 4" 12y4" X 5"

Per 10K 12K.15K
Item Description Brake Part No. Part No.

Brake Shoe Repair KitContains; 1 K71-460-00 K71-460-00
3 Bushing-Spider Anchor Pin 2 014-068-00 014-068-00
4 Anchor Pin 2 056-017-00 056-017-00
6 Roller 1 014-057-00 014-057-00
7 RoQer Pin 2 056-010-00 056H)104)0
8 Roller Pin Retainer 2 069-018^)0 069-018-00

9 Roller Pin Spacer 2 005-076^)0+ not used
10 Retractor Spring 1 046-092-00 046-092-00
11 Retainer Pin 2 056-018^)0 056-018-00

12 Shoe Keeper Spring 2 046-097-00 046-097-00

ns Instructkm Sheet 1 059-553-00 059-553-00

Brake Block Kit Contains: 1 K71-102-00 K71-152-00
31 Brake Block Anchor 2 041-052-01 041-053-01

30 Brake Bkwk Cam 2 041-052-02 041-053-02

32 Rivet 24 022-018-00 022-048^)0

ABS Components:
34 ABS Sensor Retaining Clip 1 097-002-00 097-002-00

35 ABS Lower Sensor Mounting Block 1 024-101-00 024-101-00

36 ABS Sensor 90' 1 097-003-00 097-003-00

37 ABS Tone Ring in Drum 1 024-203-00 024-203-00

38 ABS Upper Sensor Mounting Block 1 024-101-01 024-101-01

39 Mounting Screw Upper Block 2 007-237-00 007-237-00

ns - not shown

+ 005-07&4X)is required for 10K shoes with V*'shoe web thickness.
Not required for V<e* shoe web thickness. Used only on 12Vi* x 4* shoes with
Ya' webs.



Typical Electric-Hydraulic Brake System Diagram

Breakaway Battery

Breakaway Switch

(3>
Electric Brake Controller

Hydraulic System Installation Suggestions
1. Use 3/16" steel tubing having 2000 PSI working pressure

rating for all hardline connections between the actuator
and take-off to axle. All tubing must have double flare
connection at joints.

2. Anchor hydraulic tubing securely to frame and axle.

3. Use inverted flare fittings having 82° included angle.

4. Use O.O.T.high pressure hydraulic hose for flex
connection(s) (frame to axle).

BH Actuator

Hydraulic lines
to trailer brakes

Dexter hydraulic
drum brake or

disc brake

Electric Wires

Trailer Plug

Dexter Axle E/H Units

Model E/H1000 P/N K71 -650-00 for Drum Brakes Only
Model E/H1600 P/N K71-651-00 for DiscBrakesOnly

WARNING: It is the brake system installer's responsibility
to insure compatibility between towing vehicles and trailer
actuation systems. Various combinations of Air/Hydraulic,
E/H, or Vacuum/Hydraulic and tow vehicle systems can allow
normal working pressure to exceed 1000 PSI on drum brakes.
Pressures in excess of 1000 PSI on drum brakes increase
lining wear and can lead to component failure. Make certain
your system has the correct peak pressure to activate brakes
properly.

Axle Capacity
Maximum

Operating Pressure (PSI)
Total Fluid Displacement

Required per Axle

9K, 10K. 12K, «13D, #13G Drum Brakes
1V4' Diameter Cylinder* 1000 1.30 cu. in.

10K, 12K, #13D Disc Brakes
2V6" Diameter Piston (Quantity 2)" 1600 .80 cu. in

15K Drum Brakes
1%" Diameter cylinder* 1000 1.50 cu. in.

* Use %-24 flare nut fittingon ¥»' tube or hose to connect to back of brake.
" Use Vi6-20straight thread inlet to connect to brake.
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Wheels and Tires

Dexter 9K-12K hubs are designed to accept hub-piloted single or dual wheels that have an 8 on 6.50" bolt circle
and a 4.75" bore.

Single wheels should have a wheel offset between Vi' outset and W inset for maximum bearing life.

The Dexter 15K hub is designed to accept hub-piloted dual wheels that have an 8 on 275mm bolt circle and a
221 mm bore.

Wheel

Die.

Rim Width

Contour

Tire Size

Description SLR

Tire

Radius Width

Capacity
Single/Dual

PS!

Single/Dual

16.5 6.75 8.00R16.5LT, F 13.20 14.25 9.10 2590/2280 95

16.5 6.75 8.75R16.5LT, E 13.80 14.80 10.00 2680/2360 80

16.5 6.75 8.75R16.5LT, F 13.80 14.80 10.00 2980/2620 95

16.5 6.75 9.5R16.5LT, E 14.30 15.40 10.70 3170/2790 80

16 6.00K LT235/85R16, D 14.30 15.40 10.30 2623/2381 65

16 6.00K LT235/85R16. E 14.30 15.40 10.30 3042/2778 80

16 6.00K LT235/85R16, G 14.30 15.40 10.20 3750/3415 110

17.5 6.75HC 11R17.5HC, G 16.90 18.15 11.80 5050/4430 105/95

17.5 8.25HC 245/70R17.5HC, H 14.20 15.50 9.70 6005/5675 125

17.5 6.75HC 215/75R17.5HC, H 14.00 15.30 9.30 4805/4540 125

22.5 7.5 10R22.5, G 18.80 20.20 11.00 5680/5250 115

14.5 7.00MH 9-14.5LT, F 13.30 14.68 10.10 3230/2840 100

14.5 7.00MH 9-14.5LT. E 13.30 14.68 10.10 2940/2590 85

Axle Overhang Per Side

For Dual Wheel Applications For Single Wheel Applications

Axle Model Min. Max. Axie Model Min. Max.

D90 13.00 15.50 D90 9.66 15.50

D100GD 13.00 15.50 D100GD 11.75 15.50

D100HD 13.00 15.50 D100HD 12.69 15.19

D120 Lo Profile 16.75 20.50 D120 Lo Profile 16.37 20.12

D120 Hi Profile 13.25 20.20 D120 Hi Profile 12.94 20.19

D150 14.50 16.50 D150 14.06 16.06
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To determine frame height,ground clearance, recommended fender height, and center of tire in reference to the frame based
on your axle specifications, contact yourlocal Dextersales representativeor Dexterdistributor to run ProSpec™.



Recommended Oil Lubrication Specification

Use:

Service Designation:

Viscosity:

Pour Point:

Additives:

Compatability:

Approved Sources:

Axie hubs with tapered roller bearing

API-GL-5

SAE 80W-90

-IS-'C (0®F) Maximum

Con-osion and oxidation Inhibitors, foam Inhibitors, EP additives

Must be compatable with nitrlle and neoprene seals and polycarbonate
plastic oil caps

Company Product Description

Ashland Oil Valvoline Dura Blend

Valvoline Power Lube

CITGO Petroleum Company CITGO Premium Gear Oil MP

Mystik JT-7
Mystik Power Lube

Exxon Company U.S.A. Gear Oil GX80W-90

Kendall Refining Company Kendall NS-MP Hypoid Gear Lube

Lubrlplate Division / Fiske Brothers Refining Lubriplate APG SO

Mobil Oil Corporation Mobilube SHC

Mobil 1 Synthetic Gear Lube

Phillips 66 Petroleum Superior Multi-Purpose Gear Oil
Philguard Gear Oil
Philsyn Gear Oil

Pennzoil Products Company Gear Plus 80W-90 GL-5

Gear Plus Super 75W-90
Gear Plus Super EW 80W-90

Multi-Purpose 4092 Gear Lube

Oil Center Research Liquid-O-Ring 750 GX

Sun Refining and Marketing Company Sonoco Ultra

Sonoco Dura Gear

Shell Oil Company Spirax A
Spirax G
Spirax HD
Spirax S

Texaco Oil Company Multigear EP
Multigear SS

Troco Division / Royal Manufacturing Multigear Select Gear Oil

Union Oil Company Unocal MP Gear Lube

76 Triton Syn Lube EP

Bearing Adjustment

9K & 10K General Duty, 10K-15K Heavy Duty Axles:

Correct adjustment for all bearings is .001 to .010 end play.
1. Rotate hub assembly slowlywhile tightening the inner lock nut to 100 Ib-ft. to seat the bearings.
2. Loosen the inner lock nut to remove pre-load torque. Do not rotate the hub.
3. Finger tighten the inner lock nut and snug.
4. Back inner lock nut out Va to % turn.

5. Install tang washer and outer lock nut. Bend two tangs over inner lock nut. Torque outer lock nut to
100-150 Ft. Lbs., insuring that the inner lock nut does not turn. Bend 2 tangs over flats on outer lock nut to secure.
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^ Dexter Axle Suspension System

5

Heavy Duty Hanger
Brackets abd Equalizers ate
reinforced for rugged
service rsliabllily.

Cqua&zer and Sprittg Eye Bolts are
tightened so that all movement is
elisoct)ed by the rubber.

028-067 04 (10K-15K HD)
028-068-04 (9K)
028-074-02 (10K GO)

030-061-01 (10KGD)

003-192-01 (gK)
003-173-03 (10KGD)
003-173-01 (10K-15K KD)
Optional.AdjustableSpring Seat

HighStrength Steel 'U*BoBs
have roOed threads lor
greater strength.

030-066-01 (lOK-tSKKO)
030068-01 (9K)

Reinforced Tie Plates.

Hex Locknuts give
positive retention of
spring to axle beam.

A Single Suspension Eye is
lormed into the forward end at
the first (hmgest) leaf ol the
spring.

A Replaceable, Rubber Bushing
029-043-02 (10K-1SKHO) is used to absorb motion to
029-039-02 <9K) prevent boltwear.
029-042-02 <10K60)

Two Multi-LealSlipper Type Springs
per single axle. Individual leaves are
shot peened to increase fatigue life
for longtrouble-freeservice.

Cross Frame Hanger Reinforcement

28

FULL

LENGTH

CROSS FRAME REINFORCEMENT BETWEEN SPRING
AND EQUALIZER HANGER BRACKETS ASSURES
FULL LOAD CARRYING CAPABILITY OF THE
AXLE MOUNTED STRUCTURE.

STANDARD THREE INCH STRUCTURAL CHANNEL
IS SUGGESTED FOR REINFORCEMENT
MEMBERS.

WELDS SHALL BE AS INDICATED.

FULL LENGTH OF

, CONTACTWITHFRAME
^ 2 PLACES

n—

!PlACeS)jp .7

RECOMMENDED HANGER WELDING PROCEDURE

V/ELD AROUNO CORNER
AS SHOWN

-<]

FULL LENGTH OF
CONTACT WITH FRAME

/ 2PLACES

a —

'X'nO weld AREA
<

- >.• FILLET FULL
length EACH END

-t "c/—c Full length

7 < i PLACES

FRONT HANCEfl CENTER HANGER REAR HANGER

,— STANDARD STRUCTURAL
\ CHANNEL TO BE PROVIDED

BY CUSTOMER

3" RECOMMENDED

J-

:L.
•

i

f^ .r-

VIEW SB

full length ON
AT LEAST 2 SIDES

•(FULL LENGTH



Suspension Dimensions-Kits for 2 "Wide Springs

SINGLE Min. Recommended

Tire Ctorance 3.00'

TANDEM I ^ FiWManger Wn. Recommended
Tire Cleannee d'OO*

Slatic Bump
Clearance

Overall

Tire Heighl

Slalic Loaded

Radlue

9K Single Axle HAP-105-00
art No. Oty DescrlpttonPart No.

028-06e-04

030-066-01

007-181-00

007-007-00

006-038-00

006-011-00

Front Hanger

Rear Hanger

Spring Eye Bolt

Keeper Bolt

Locknut
Locknut

Instruction Sheet

9K Single Axle HAP-105-00
Front Hanger Spacing 26.9
Static Bump Clearance 2^6
Tire Center 5^2
Axle Location 137

TRIPLE I ^ Freni Htuwer ^

Siatic Bump
Clearance

9K 38"Triple Axle

HAP-205-01 HAP-205-02 HAP-205-03

Front Hanger Spacing

Center Hanger Spacing

Rear Hanger Spacing

Static Bump Clearance

Tire Center

Axle Location
Front Axle Spacing

Rear Axle Spacing

9K Axle Assemblies

38" 42.25" 48.50"

For single axleassemblies use (1)HAP-t05-00
Tandem (1) HAP-105-00 (1) HAP-105-00 (1)HAP-105-00

(1)HAP-205-01 (1)HAP-20S-02 (1)HAP-205-03
Triple (1) HAP-105-00 (1) HAP-105-00 (1) HAP-105-00

(2)HAP-205-01 (2)HAP-205-02 (2)HAP-205-03

All dimensions are for underslung spring orientation only.

StaflcBump
Oe8rBr)ce

ireCleayiee:

OveraB

Tire Height

6tabc Loaded

Radius

9K Tandem Axle

HAP-205-01 HAP-205-02 HAP-205-03

Front Hanger Spacing

Rear Hanger Spacing

Static Bump Clearance

TireCenter
Axle Location
Front Axle Spacing

Min. Reconrnencfed

— Tire Clearance
a.ocr

Ovsral

TireHeigM

9K 38" Multi-Axle

Conversion Kit HAP-205-01

Part No.

02&-039-04

013-117-03

007-181-00

007-007-00

007-182-00

006-038^30

006-011-00

006-112-00

059-203-00

Description

Center Hanger

Equalizer
Spring Eye Bolt

Keeper Bolt

Equalizer Bolt

Locknut
Locknut
Locknut
Instruction Sheet

9K 42.25" Multi-Axle

Conversion Kit HAP-205-Q2

PartNo. Qty Description
029-039-04 2 Center Hanger

013-118-03 2 Equalizer

007-181-00 2 Spring Eye Bolt

007-007-00 2 Keeper Bolt

007-182-00 2 Equalizer Bolt

006-038-00 2 Locknut

006-011-00 2 Locknut

006-112-00 2 Locknut

059-203-00 1 Instruction Sheet

9K 48.5" Multi-Axle

Conversion Kit HAP-205-Q3
Part No. Oty Description

013-119-03

007-181-00

007-007-00

007-182-00

006-038-00

006-011-00

006-112-00

059-203-00

Center Hanger

Equalizer

Spring Eye Bolt

Keeper Bolt

Equalizer Bolt

Locknut
Locknut
Locknut
Instruction Sheet



Suspension Dimensions-
Kits for 2y2" Wide Springs %" Spring Eye Bolts

Static Bump
Clearance

MIn. Recomrranded

Tire Clearance 3.00*

Overall

Tire Heisht

Static Loaded

Radius

TANDEM flaat Hanger
Spacing

Min. RacoflimsnOed
Tirt Clg«i|ne» 3.00'

10K GD Single Axle HAP-158-00
Part No. Qty Description
328-074-02 2 Hanger
030-06V01 2 Rear Hanger
007-264-00 2 Spring Eye Bolt

10K GOTandem Axle

HAP-258-01 HAP-258-02 HAP-258-03

Locknut
Instruction Sheet

10K GD Single Axle HAP-158-00
Front Hanger Spacing 27.4
StaticBumpClearance 1^9
Tire Center 5^0
Axle Location 14.0

Prow Hanaet
Spacing

Static Bump
Clearance

CertWf Hanger
Spacing

Front Hanger Spacing

Rear Hanger Spacing

Static Bump Clearance

TireCenter
AxleLocation
Front Axle Spacing

Mm. fiecommendsd

— Tire Clearance

3.00*

OveraB

Tire Height

Slallc Loaded^
Radius /

10K GD Triple Axle

HAP-258-01 HAP-258-02 HAP-258-03
Front Hanger Spacing 33-0 35J 38.3
Center Hanger Spacing 38.0 42,3 48.5
RearHangerSpacing 32,4 34,6 37.7
Static Bump Clearance 17 1_7 1J
Tire Center 4J 4J 4^0
Axle Location 14.0 14^0 14.0
Front Axle Spacing 38.0 42.3 48.5
RearAxle Spacing 38.0 42.3 48.5

10K GD Axle Assemblies

38;^ 42.25" 48.50"
Forsingleaxleassemblies use (1)HAP-158-00

Tandem (1) HAP-15B-00 (1) HAP-158-00 (1) HAP-158-00
(1)HAP-256-01 (1)HAP-258-02 (1)HAP-25e-03

Triple (1)HAP-158-00 (1) HAP-158-00 (1) HAP-158-00
(2)HAP-258-01 (2)HAP-258-02 (2) HAP-256-03

Alldimensions are for underslung spring orientation only.

10K GD 38" Multi-Axle

Conversion Kit HAP-258-01

'art No. Qty DescriptionDescription
Locknut
Locknut
Spring Eye Bolt

Equalizer Bolt

Equalizer
Center Hanger

Instruction Sheet

.25" Multi-Axle

Kit HAP-258-02

Description
Locknut
Locknut
Spring Eye Bolt

Equalizer Bolt

Equalizer
Center Hanger

Instruction Sheet

006-113-00

007-264-00

007-169-00

10KGD 42

Conversion

013-140-03

029-042-02

059-203-00

10KGD48.5" Multi-Axle

Conversion Kit HAP-258-03

006-113-00

007-264-00

007-169-00

Q13-141-03

029-042-02

Description

Locknut
Locknut
Spring Eye Bolt

Equalizer Bolt

Equalizer
Center Hanger

Instruction Sheet



Suspension Dimensions-Kits for 3 "Wide Springs

SINGLE Mia. Recommended

Tire Clearance 3.00'

TANDEM I ^ Fry Mangaf Min. Recaranendsd

Tire Oeannea 3.00'

Static Bump
Clearance

Overall

Tire Height

Static Loaded

Radius

10-15K Single Axle HAP-103-00
Part No. Qty Description •
028-067-04 2 Front Hanger
030-066-01 2 Rear Hanger
007-169-00 2 SpringEyeBolt
007-095-00 2 KeeperBolt
006-046-00 2 Locknut
006-112-00 2 Locknut
059-203-00 1 Instruction Sheet

10-15K Single Axle HAP-103-00
Front HangerSpacing 27,4
static Bump Clearance 2^9
Tire Center 6^0
Axle Location 14.0

TRIPLE Ftont Hanqt
Spacir)g

Cenler Manger
Spacing

Front Hanger Spacing

Center Hanger Spacing

Rear Hanger Spacing

Static Bump Clearance

TireCenter
Axle Location

Front Axle Spacing

Rear Axle Spacing

10-15KTriple Axle

HAP-203-01 HAP-203-02 HAP-203-03

10-15K Axle Assemblies

38;^ 42.25" 48.50"
Forsingle axleassemblies use (1)HAP-103-00

Tandem (1) HAP-103-00 (1) HAP-103-00 (1) HAP-103-00
(1)HAP-203-01 (1)HAP-203-02 (1)HAP-203-03

Triple (1) HAP-103-00 (1) HAP-103-00 (1) HAP-103-00
(2)HAP-2Q3-01 12) HAP-203-02 (2)HAP-203-03

Alldimensions are for underslung spring orientation only

static Bump
Clearance

Front Hanger Spacing

Rear Hanger Spacing

Static Bump Clearance

TireCenter
Axle Location
Front Axle Spacing

Min. RecommerxJed

" — Tire Clearanee
3.00'

Overal

Tire Height

Overall

Tire Haighl

Static Leaded

Radus

10-15K Tandem Axle

HAP-203-01 HAP-203-02 HAP-203-03

33.0 35J 38.3
32.4 346 37.7
2.2 2;2 2.2
5.3 5J 5.3

14.0 140 140
38.0 4Z3 48.5

10-15K 38 " Multi-Axle

Conversion Kit HAP-203-01

Part No.

029-043-02

013-107-07

007-169-00

007-095-00

007-170-00

006-046-00

006-072-00

006-112-00

059-203-00

Description

Center Hanger

Equalizer
Spring Eye Bolt

Keeper Boll

Equalizer Bolt

Locknut
Locknut
Locknut

Instruction Sheet

10-15K 42.25" Multi-Axle

Conversion Kit HAP-203-02

Part No.

029-043-02

013-108-03

007-169-00

007-095-00

007-170-00

006-046-00

006-072-00

006-112-00

059-203-00

Description

Center Hanger

Equalizer

Spring Eye Bolt

Keeper Bolt

Equalizer Bolt

Locknut
Locknut
Locknut
Instruction Sheet

1Q-15K 48.5" Multi-Axle

Conversion Kit HAP-203-03

Part No.

029-043-02

013-109-03

007-169-00

007-095-00

007-170-00

006-046-00

006-072-00

006-112-00

059-203-00

Description

Center Hanger

Equalizer

spring Eye Bolt

Keeper Bolt

Equalizer Bolt

Locknut
Loti<nut
Locknut
Instruction Sheet



Suspension Dimensions - Kits for 3" Wide Springs
HDSS Undersiung

SINGLE

3 7/8-

10-15K Single Axle HAP-161-00
Part No. Qty Description

028-082-05 2 Front Hanger

030-075-05 2 Rear Hanger

062-010-10 1 Track Rod Bushed AdJ 19.25

062-011-10 1 Track Rod Bushed Rxed 19.25

007-169-00 4 Track Rod Bolt 1-8 UNF

006-112-00 4 Track Rod Locknut 1-8 UNF x 4.50

033-091-00 2 Keeper Bolt Sleeve

007-294-00 2 Spring Keeper Boll Vs-ie

006-126-00 1 Keeper Bolt Locknut Va-IS

059-918-00 1 Instruction Sheet

10-15K Single Axle HAP-161-00
Front Hanger Spacing 38.0

Static Bump Clearance 3.75

Tire Center 7.0

Axle Location 19.0

Front

Note: Mounting height shown above is in the unloaded condition.

32

TANDEM

6 1/2' — 431/2- 43 1/2'

— 19'Ref.—•

10-15KTandem Axle HAP-261-01

Part No. Qty Description

029-044-10 2 Center Hanger and EQ Assembly

062-010-10 2 Track Rod Bushed Adj 19.25

062-011-10 1 Track Rod Bushed Fixed 19.25

007-169-00 1 Track Rod Bolt 1-8 UNF

006-112-00 4 Track Rod Locknut 1-8 UNF x 4.50

033-091-00 4 Keeper Bolt Sleeve

007-294-00 2 Spring Keeper Bolt V8-18

006-126-00 1 Keeper Bolt Locknut Va-18

059-918-00 1 Instruction Sheet

10-15K Tandem Axle HAP-261-01

Front Hanger Spacing 43.5

Rear Hanger Spacing 43.5

Static Bump Clearance1 3.75

Tire Center 7.0

Axle Location 19.0

Front Axle Spacing 49.0

3 7/8-



AIRFLEX® for 10,000 Lb. Axles

.16 ^17

Torsion Axle
Height Control Valve Kit
See Kit Instructions
Ordered with Suspension

Note:

All dimensions are shown at the

design height position

25.25

Tube Cross Member
SVi" X 3%"

Bolt Torque Chart
Size Ft. Lbs.

%-16 25

'A-^0 270

AIRFLEX® Suspension Components 10,000#
Item Part No. Qty/Axle Description

1 n/a 1 Torsion Axle with Suspension Brackets

2 003-327-00 1 RH Frame Bracket

3 003-326-00 1 LH Frame Bracket

4 003-323-00 2 Channel, AirSpring Support

5 W01-358-6947 2 Firestone Air Spring

6 014-123-00 2 Pivot Bushing Kit

7 014-127-00 2 Bushing Spacer/Liner

8 n/a 2 %-10UNCx4.5"LGHHCS

9 n/a 2 %-10 UNO Stover Lock Nut

10 n/a 8 %-16UNCx1.5*LGHHCS

11 n/a 8 % Regular Split Lock Washer

12 n/a 8 %-16 UNC x 1" LG HHCS

13 n/a 2 V* NPTM X% T 90° Elbow, Swivel

14 n/a 2 y4X 6.25" LG Nylon Tube

15 n/a 2 Grommet

16 n/a 2 Va T Union Tee

17 n/a 2 '/4TPlug

n/a • not available

FORWARD
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Dexter Axle Limited Warranty

WHAT PRODUCTS ARE COVERED

All Dexter Axle Company ("Dexter Axle") trailer axles,
suspensions, and brake control systems excluding Dexter 6000
series Manufactured Housing Axles.

I IMITED1 YEAR WARRANTY

As specified in Dexter Axle's current publication "Operation
Maintenance Service Manual", grease and oil seals FOR ALL
PRODUCTS have a one year limited warranty from the
date of first sale of the trailer incorporating such components.
Except as to grease and oil seals, the following four other
warranties are available.

LIMITED 2 YEAR WARRANTY

Dexter Axle wan^nts to the original purchaser that its axles,
suspension systems, and E/H hydraulic brake actuators
shall be free from defects In material and workmanship for a
period of two ^2^ years from thedateoffirst sale of the trailer
Incorporating such components.

Dexter Axle warrants to the original purchaser that Its Genuine
Replacement Parts shall be free from defects in material and
workmanship for a period of two (2^years from the date parts
were Installed and serviced.

LIMITED 3 YEAR WARRANTY FOR PARTICIPATING OEMS

Dexter Axle warrants to the original purchaser of a trailer
equipped withaxle models D90, D100GD, D100HD, D120,
or D150 and installed with properly matched Genuine Dexter
Hanger and Attaching Parts Kits (HAP Kits) or Dexter Heavy
Duty Suspension System (HDSS), that this combination

—, of components shall be free from defects Inmaterial and
workmanship for a period of three (3) years. The warranty

I period shall begin from thedate oftheoriginal purchase of the
V trailer.

V LIMITED SYEAR WARRANTY
Dexter Axle warrants to the original purchaser that its
Nev-R-Lube® bearings and the suspension components only,
of Its Torflex® axles shall be free from defects in material and
workmanship for a period of five (5) years from the date of first
sale of the trailer incorporating such components.

MMITED 7 YEAR WARRANTY

Dexter Axle warrants to the original purchaser that its Predator
Series* electric brake controllers shall be free from defects in
material and workmanship for a period of seven ^7^ years from
the date of purchase.

EXQLUglVE REM^PY
Dexter Axle will, at its option, repair or replace the affected
components of any defective axle, repair or replace the entire
defective axle, or refund the then-current list price of the axle,
in all cases, a reasonable time period must be allowed for
warranty repairs to be completed. Allowance will only be made
for installation costs specifically approved by Dexter Axle.

WHAT YOU MUST DO

In order to make a claim under these warranties:
1. You must be the original purchaser of the vehicle in which

the spring suspension axles or Torflex® axles were originally
installed.

2. You must promptlynotify us within the warranty period of
any defect, and provide us withthe axle serial number and
any substantiation which may Include, but is not limited to,
the return of part(s) that we may reasonably request.

3. The axles or suspensions must have been installed and
maintained in accordance with good Industry practice and
any specificDexterAxle recommendations, including those
specified in Dexter Axle's current publication "Operation
Maintenance Service Manual."

34

EXCLUSIONS

These warranties do not extend to or do not cover defects
caused by:
1. The connecting of brake wiring to the trailer wiring or trailer

wiring to the towing vehicle wiring.
2. The attachment of the running gear to the frame.
3. Hub imbalance, or any damage caused thereby
4. Parts not supplied by Dexter Axle.
5. Any damage whatever caused by or related to any

alteration of the axle Including welding supplemental
brackets to the axle.

6. Use of an axle on a unit other than the unit to which it was
originally mounted.

7. Normal wear and tear.

8. Alignment.
9. Improper installation.
10. Unreasonable use (including failure to provide reasonable

and necessary maintenance as specified In Dexter Axle's
current publication "Operation Maintenance Service
Manual" including required maintenance after "Prolonged
Storage''^.

11. Improper wheel nut torque.
12. Cosmetic finish or corrosion.

LIMITATIONS

1. In all cases, Dexter Axle reserves the right to fully
satisfy Its obligations under the Limited Warranties by
refunding the then-current list price of the defective
axle (or, if the axle has been discontinued, of the most
nearly comparable current product).

2. Dexter Axle reserves the right to furnish a substitute or
replacement component or product In the event an axle or
any component of the axle is discontinued or is othenvise
unavailable.

3. These warranties are nontransferable.

GENERAL
THE FOREGOING WARRANTIES ARE EXCLUSIVE AND
IN LIEU OF ALL OTHER WARRANTIES EXCEPTTHAT
OF TITLE, WHETHER WRITTEN, ORAL OR IMPLIED, IN
FACT OR IN LAW (INCLUDING ANYWARRANTYOF
MERCHANTABILITY OR FITNESS FOR A PARTICULAR
PURPOSE).

These warranties give you specific legal rights, and you may
also have other rights which vary from state to state.

DEXTER AXLE HEREBY EXCLUDES INCIDENTAL AND
CONSEQUENTIAL DAMAGES, INCLUDING LOSS OF
TIME,INCONVENIENCE, LOSS OF USE, TOWING FEES,
TELEPHONE CALLS OR COST OF MEALS, FOR ANY
BREACH OF ANY EXPRESS OR IMPLIED WARRANTY.

Some states do not allow limitations on how long an implied
warranty lasts, or the exclusion or limitation of incidental or
consequential damages, so the above exclusion or limitation
may not apply to you.

Inquiries regarding these warranties should be sent to:

Dexter Axle Company
PO. Box 250
Elkhart, Indiana 46515

Note: Current publication "Operation Maintenance Service
Manual" can be found at www.dexteraxle.com.



Dexter Axle Video Gallery

In l<eeplng with our continual commitment to industry safety and the development of innovative products, please feel
free to viewour ongoing video gallery at "www.dexteraxle.com/video.gallery" or scan the following QR codes withyour
smart phone. We are confident these videos will help educate and promote the Dexter product line that you, as our
customer, are investing in.

Bearing Maintenance

E/H Actuator Installation

E-Z Lube® System

Leaf Spring Axles

msSS

Removable Spindle

Torflex® Suspension Axles

Genuine Brakes

E-Z Flex® Suspension

Genuine Replacement Parts

Nev-R-Adjust® Brakes

sam

Sway Control
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www.dexteraxle.com

2900 IndustrialParkway East • Elkhart, IN 46516
Phone: 574-295-7888 • Fax: 574-295-8666

ISO 9001 Certified
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