
f

1

\

WARRANTY

V

2
TESTING DOCUMENTS

INSPECTION

3
SAFETY

4

>v

MOROOKA

CARRIER
y

5 HYDRAULICS

J

6
ELECTRICAL

7
FABRICATED

PARTS LIST

/'

8 BOOM GROUP

9 ACCESSORIES

J

10 TRAILER

J

600312



r "N

r N

K)

V

r

CO

V

r

V

r \

cn

V /

r

0)

V y

V

r

00

V

o
V y



A
-F

R
A

M
E

O
U

T
R

IG
G

E
R

S

B
L

A
C

^

7
r

M
A

C
H

IN
E

W
ID

T
H

SK
Y

LI
,

"
p

a
tr

io
t

L
O

W
-P

R
O

4
0

/5
0

1
7

^
'

-
4

0
F

O
O

T
B

O
O

M

2
1

.0
0

'
-

SO
F

O
O

T
B

O
O

M

b

O
P

E
R

A
T

O
R

P
L

A
T

F
O

R
M

3
8

.0
ff

'

D
E

C
K

H
B

G
H

T

R
A

D
IA

L
O

U
T

R
IG

G
E

R
S

O
V

E
R

A
a

H
B

G
H

T

5



SKYLIFT

SAFETY WARNING

WARNING
MACHINE IS NOT DESIGNED

FOR PIIUJH6 POUS
seuem oamacb w/ll occuRt

WARNING
DO NOT PULL POLES WITH THE DIGGER DERRICK.

THIS MACHINE IS NOT DESIGNED OR BUILT TO PULL

POLES FROM THE GROUND.

SEVERE DAMAGE WILL OCCUR!

PULLING POLES WITH THE DERRICK WILL VOID ALL

WARRANTY ON THE MACHINE AND THE MACHINE

COMPONENTS.

A WARNING A



OVERHEAD WORK LOAD AREA

250 LBS
@45 pr

350
6 40 FT

1000 LBS
®30FT

1500 LBS
©25R-

2000 LBS
9 20 FT

3000 LBS
915 FT

6000 LBS
96Fr

f

WWW.SKYLIFTUS.COM



750 LBS

ON HOOK

350 LBS
IN BASKET

750 LBS
ON HOOK

350 LBS
INBA^T

6' 10' 15' 20' 25' 30' 35' 40'



750.LB8

1000
LBS JIB ARM

WORK
ZONE

MAX. DRILLING
RADIUS 30 FEET

750 LBS

6' 10' 15' 20' 25' 30' 35' 40'
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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
refenred to t)elow) 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 woricmanship during the following periods.
(Refer to Service Policy for further details)

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

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

MCWcovers cylinder block, cytinder head, crankshaft, camshaft,
gears, pistons, rods, flywheel,flywheel housing, oil pump, pulleys,
governor, intake manifold, oil pan, ignition distributor.

MCWdoes not cover rings, bearings, water pump, any electrical
component valve train components, accessory parts, seals, gaskets,
carburetors, exhaust manifold, hoses, all fuel system components,
muffler, any filters, radiator, ten, 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
warranty 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 www.kubotaengine.com, by calling
1-800-532-9808, via email at EEWRI@kubotaengine.com or by
contacting;

Kubota Engine America Corporation
505 Schelter Road

Lincolnshire, IL 60069

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

2.

3.

4.

5.

6.

7.

8.
9.

10.

Damage, malfunctions or failures resulting from accidents,
abuse, misuse, modifications, alteration, improper servicing,
or lack of performance of required maintenance service.
Nomial maintenance services or replacement of
maintenance items such as light bulbs, preheater plugs,
indicator and resistant coils, filter elements, lubricants, oils,
spari( plugs, coolant, or belts.
Installation of replacement parts, unless originally installed
by an Authorized Kubota Industrial Engine Distributor or
Dealer.

Non-genuine Kubota parts.
Any engines damaged by use of ether or any starting aid, or
greater than a 50/50% solution of antifreeze and water.
Injection nozzle wear or any engine damage caused by
injection nozzle wear or sticking.
Damage caused by water entering the engine due to any
cause.

Used Products.
Any damage caused by overheating that is not a direct
result of a defect in materials or wori^manship.
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/perfonnance 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 Allures.

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. The KEA 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 limited to); failures resulting
from any components that are not manufactured by Kubota,
misrepresented or incorrect infomiation provkled 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 warranty 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 warranty is in lieu of all 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
worid. As part ofour commitment to quality
and reliability, Morooka provides to you, at no
extra charge, limited warranty coverage for
your new Morooka Carrier.

I. Limited Warranty
Morooka warrants the original parts and
components of any Morooka Carrier sold by it
to be free from defects in material and

workmanship. MOROOKA'S SOLE
LIABILITY 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 **Exclusionsfrom 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

3

or replace that part during the applicable warranty
period.

n. Term ofLimited 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 ofthe limited wananty period.

III. Party Covered By Limited Warranty

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

IV. 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 I. 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

y

maintenance. Please refer to the

Operator*s Manual included with your
equipment for Maintenance
Guidelines and procedures.

3. Any part or component damaged in an
accident or natural calamity.

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

5. Expendable and wear items that
would normally be replaced within
the limited warranty period due to
normal wear and tear including, but
not limited to, filters (air, fuel, 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 engineered to
wear more rapidly to avoid damage to
the rubber tracks.

6. The Rubber Tracks are warranted as
the case may 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 replacementequipment
during the repair period.

• Products that have been declared a

total loss and subsequentlysalvaged.
Overtime labor chaises.

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 recommendsthat 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. Ifa defect in materials or

workmanship occurs, it is your
responsibility to cease operating the
equipmentuntil repairs are made. Damage,
which occurs from continued operation,
may not be covered by this warranty. You
should contact your authorized Morooka
dealer immediately so that repairs can be
made in a timely manner.

Vn. Procedure for Obtaining
Warranty Service

To obtain warranty service under the terms
and conditionsofthe Limited Warranty, you
must notify an authorized Morooka dealer of
the defect within ten (10) days of discovery,
along with proofofpurchase, and serial
number. In addition,you will need to provide
a picture of the serial number plate and one of
the hour meter. Any defective parts will need
to be held for return to Morooka.

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

Vm. Right To Make Changes
Morooka reserves the right to make any
changes to a Morooka product at any time
without incurring any obligation with respect
to any product previously ordered, sold, or
shipped.

Revised August 8,2013
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SKYLIFT

Today's Date:

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 Model Type Unit Serial No. Trailer Serial No. Hour Meter Reaitfing^^:^^ ^

jQompany Name. Address & Contact Person _pho.neJ4Q._,., . Email Address...^_

Oetail^d Pescriptipn of Rrp,bleiT)(s) md (if kapvyn)

Total Cost of Parts:

Labor Rate Per Hour Total Labor Time
Total Labor Charge:

Other Charges (explain):

Sales Tax (If applicable):

TOTAL of Claim:

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
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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 problem 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 dote

(Refer to the Skylift DATA TAG on fhe mactiine}

• 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 Skyliftwillwork 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 ports for the repair If
there are any ports that need to be replaced on the equipment.

1) The customer will need to issue a purchase order for the parts
2) Skylift in 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

If a warranty claim is submitted to Skylift 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 susan@skvliftus.com

Please refer to Limited Warranty document for complete warranty coverage info.
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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:



SKYLIFT

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) year limited warranty on Skylift manufactured components.
(Parts built and manufactured by Skylift only)

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

1. For one (1) 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 CLAIMS will NOT be processed unless there has been prior approval
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.

K. '.i.vcd J
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PATRIOTLUBRICATIONSCHEDULE

P

NaITEMNo.ITEMFREQUENCYLUBRICANT
1MAINBOOMPIVOT7BLADECYUNDERS

WEEKLY

UTTIIUMBASED
BCmEME

PRESSURE
GREASE
GRADE2

2UFTCYUNDER8TRACKBOGEYS

3ROTATIONGEAR9TRACKTENSIONER

4RADIALOUTRIGGERMAINPIVOT10AUGERSWINGPIN

5RADIALOUTRIGGERCYUNDERS11*WINCHGEAROIL

6BLADEPIVOT12*AUGERGEAROIL*90W



MACHINE INSPECTION CHART

ITEM DESCRIPTION SERVICE

D

A

1

L
Y

w

E

E

K
L

Y

3
M

O

S

6

M

0
S

i

Y

R

1 HYDRAUUC FLUID

CHECK LEVEL X

DRAIN FLUID AND REPLACE WITH MOBIL DTE 11 OR ATF

(WHERE APPUCABLE) X

2 ENGINE OIL
CHECK LEVEL X

CHANGEOIL (SEE ENGINEMANUAL)

3 LOAD HOOK INSPECT HOOK & LATCH X

4 WINCH UNE INSPECT FOR WEAR AND BROKEN STRANDS X

5 WINCH DRUM CABLE IS WOUND EVENLY ON DRUM X

6 AUGER STRAP INSPECT FOR WEAR AND BROKEN STRANDS X

7 ALL PIN RETAINERS
MAKE SURE PIN RETAINERS ARE IN PLACE AND TIGHTLY

BOLTED X

8 TIE DOWN HOOKS MAKE SURE BOLTS ARE TIGHT X

9
ROTATION BEARING

BOLTS
MAKE SURE BOLTS ARE TIGHT

TORQUE TO 159 FT.LB. X

10
LIFT CYLINDER

GREASE FITTING
GREASE WITH MOBIL HP GREASE X

11
ROTATION BOX

GREASE FnriNG
GREASE WITH MOBIL HP GREASE X

12
ROTATION GEAR

TEfcTH
GREASE WITH MOBIL HP GREASE X

13 NYLON SHEAVES CHECK FOR SHARP EDGES, CUTS X

14 WEAR PADS CHECK FOR WORN. LOOSE, OR MISSING PADS X

15
FIBERGLASS

EXTENSION BOOM

CHECK FOR CRACKS, CHIPS, DIRT BUILDUP.
DO NOT GREASE OR LUBE FIBERGLASS BOOM. CLEAN WITH

SOLVENT.
X

16 WINCH GEARBOX REPLACE LUBE WITH EPSAE 90 X

17 AUGER GEARBOX REPLACE LUBE WITH EPSAE 90 X

18
HYDRAULIC

RETURN FILTER
REPLACE X

19
OUTRIGGER PIN

GREASE FITTINGS
GREASE ADEQUATELY (4 PLCS.) X

20
HYDRAULIC

HOSES/FITTINGS
CHECK FOR LEAKS/ CRACKS. REPAIR LEAKS IMMEDIATELY. X



TRAILER TNSPECTrON rHFniir T.TST

There are anumber ofsimple rules to follow in caring for your trailer axle assembly fliat
can add to its life - and in the case ofsome ofthese rules, you may be protecting your own
life as well. Using the following checklist before starting atrip with your trailer is highly
recommend^. Some ofthese items should be checked 2-3 weeks prior to planned trip to
allow sufficient timeto perform maintenance.

1. Check your maintenance schedule and be sure you are iqv-to-date.

2. Check hitch. Is itshowing wear? Is itproperiy lubricated?

3. Fasten safety chams and breakaway switch actuating chain securely. Make certain
the breakaway battery is fully charged.

4. Inspect towing hookup forsecure attachment.

5. Load your trailer so that approxunately 10% ofthe trailers total weight is on the
hitch. Forlight trailers thisshould be increased to 15%.

6. Do Not Overload. Stay within your gross vehicle rated capacity. (Consult your
traileridentification plate.)

7. Inflate tires according to manufecturer's specifications; inspect tires for cuts,
excessive wear, etc.

8. Check wheel mounting nuts/bolts with atongue wrench. Torque, in proper
sequence, to the levels specifiedin the trailer owner's manual.

9. Make certain brakes are synchronized and functioning properly.

10. Check tightness ofhanger bolt, shackle bolt, and U-bolts nuts per toique values
specified in trailer owner's manual.

11. Check operation ofall lights.

12. Check that your trailer is towing in alevel position and adjust hitch height if
required.
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SAFETY

IMPORTANT

NOTICE

WINCH ROPE

MAINTENANCE, INSPECTION

AND

REPLACEMENT GUIDELINES



WINCH ROPE
MAINTENANCE, INSPECTION AND, REPLACEMENT

GUIDELINES

Continued

Since there are numerous uses for our products, it is impossible to
cover all application factors. For a rope manufacturer to give
blanket working load recommendation would be like a car
manufacturer giving the "safe driving speed" of their car.
However, if any of the following adverse conditions exist, we
suggest that you use the high end of the safety factor:

• Smaller sized ropes are used (damage occurs more quickly by
cuts, abrasion, and sunlight).
The maximum Loading is not known.
Dynamic loading is likely to occur.
The rope is subject to rapid cyclic loading.
Operators are poorly trained in rope handling
Rope is not irispected on a regular basis.
Rope may be exposed to harmful chemicals.
Rope is used at elevated temperatures or have long term
exposure to high temperatures
Rope is has long term exposure to direct sunlight
Knots are used in the rope
Rope will be bent around small radius comers or pulleys.
Death, injury, or loss of valuable property may result from
failure



Rope Inspection
A regular inspection cycle should be established to determine the

condition of the rope..

The following conditions should be looked for:

• Kinks or twists

• Heavy chafing or seriously worn surface areas
• Cut, broken or frayed strands (outer and inner strands)
• Surface fusion or melted strands

• Evidence of Chemical exposure
• Compacted or hard areas of rope
• Splice movement

Although visual inspection of your rope can not accurately
predict the residual strength, it does indicate problem areas that
may need attention. If any of the above conditions exist or you
doubt the strength of the rope, an analysis of the safety factor

ratio should be conducted.

Rope Replacement
For a quote on a replacement of your winch rope,

please call Skylift, Inc at: (440) 960-2100

or email a request to: Susan@skyliftus.com
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AE10600VD3-01

Operation &Maintenance Mannai

RUBBER CRAWLER CARRIER

MST-600VD

Serial No. 60501 and up

Unsafe use of tills machine may cause serious injury or

death. Operators and maintenance personnel must read
this manual before operating or maintaining this
machine. This manual should be kept near the machine
for reference and periodically reviewed by all personnel
wnll come into contact with it
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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 details ofhandling theengine, please see theseparateengine operation manual for any
Item not given In this manual.

AWARNING

• Improper operation and maintenance of this machine can be hazardous and could
result in serious injury or death.

•Operatorsand 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.
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2. INTRODUCTION

^ 1. FEATURES OFTHE MACHINE
• Low-ground-pressure rubber crawler type that can travel easily on uneven ground, soft ground, or
snow.

• Long, wide rubbercrawler to provide powerful and stable drawbarpull.
• Hydraulic drive (HST) toallow travel operations to beearned outwith a single lever togive forward and
reverse withstepless gear shifting, as wellas turning and stopping.

2. BREAKING IN THE MACHINE

Your Morookamachine has been thoroughlyadjusted and tested before shipment.

However, operating the machine under severe conditions at the beginning can adversely affect the
performance and shorten the machine life.

Besure to break inthe machineforthe initial 100 hours (as indicated bythe hourmeter). Properbreaking
in will allowthe machine to give you many years of service.

During breakingin, pay particular attentionto the following points.
•After starting the engine, idle itfor6 minutes to carryout the wanming-up operation.
• Avoid operationwith heavy 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
delivery ofthenew machine orwithin 600 hours onthe hourmeter, whichever comes sooner, repairs will
be carried out free of charge in accordance withthe warranty.
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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 andfollow all precautions andwarnings in this manual andonthe
machine before perfomiing operation and maintenance.

Do not operate orcarry out maintenance ofthis machine unless you are surethat you understand the
explanations and procedures completely.
To identify safety messages in this manual and on machine labels, thefollowing signal words are used.

Adanger

^WARNING

A CAUTION

NOTICE

Thisword is used on safety messages and safety labelswherethere 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.

Thisword is used on safety messages and safety labelswhere 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

Thisword is used on safetymessages and safetylabelsforhazardswhich
could result in minoror 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 inSAFETY from 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 besure that you and others can do such procedures and actions safely
and without damaging the machine. If you are unsure about the safety ofsome procedures, contact your
Morooka distributor.
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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.
0

XMA68000

When inquiring about service orordering parts, please quote the machine serial number, engine serial
number, and hour-meter reading.

0-5



SAFETY

1. General precautions 1-2

2. Precautions duringinspectionand nnaintenance 1-4

3. Precautions before startingengine 1-9

4. Precautionswhen startingengine 1-11

5. Precautions when traveling 1-12

6. Precautionsdunng operation 1-16

7. Precautions for transportation 1-17

8. Positionforattaching satietylabels 1-18

A WARNING

Readand follow allsafety precautions. Failure to do so may result in
serious injury or death.

Thissafetysectionalso containsprecautions foroptional equipment
and attachments.
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1. GENERAL PRECAUTIONS

SAFETY RULES

• Only trained and qualified personnel, or personnel authorized by the
company (orsuperior)can operate and maintainthe machine.

' Follow all s^ty rules, prohibitions, precautions, procedures, and
instmctions when operating or performing maintenance on the machine,
and paycareful 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 in thefollowing conditions should notoperatethe machine.
•Peoplewho cannotoperate normally because they aretired, ill, orsuffering

finom the effects of medication.
• Peoplewhohavebeen drinking.
• Pregnant women

SAFETY FEATURES

XMA00030

>Be sure that all guards and covers are in their proper positbn. Have guards and covers repaired ifdamaged.
*Usesafety features suchas saf^ lock levers andseat belts properiy.
*Improper useofsafety features could result in serious bodily injury ordeath.
* Parking brake switch: See "OPERATION 3.9PARKING MACHINE'.
* Dump control lever lock: See"OPERATION 4.2LOOCKING DUMP CONTROL LEVER".
* Seat belt: See "OPERATION 2.11 SEATBELF.

WEAR SUITABLE CLOTHING

•Always wear properiy fitting ck)thes which allow ease ofmovement
ifthereare buttons, alwaysbutton the cuflis.

•Avoid loose clothing, towels, jewelry, andloose long hair. They cancatch on
controls or in nK)ving partsandcauseserious injury ordeath.

•Also, do not wearoily clothes, they caneasily catch fire.
•Wear a hard hat, safety glasses, non-slip safety shoes, andgloves when
operatingor maintaining the machine.

FIRE EXTINGUISHER AND FIRST AID KIT

• Be sure thatfire extinguishers have been provided and read the labels to
ensure that you knowhowto use them.

•Provide a first aidkit at thestoragepoint
• Know what to do in the event of a fire.
•Besurethatyou know thephonenumbers ofpersons you should contact in
case ofan emergency.

1-2
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•Any modification made without authorization from Morool<a can adversely affect the performance of the
machine, and may also create hazards.

' Before making a modification, consult your Morooka distributor. Morooka will not be responsible for any injuiy or
damage caused byany unauthorized modification.

Fuel, oil, and antifreeze can be ignited by a flame. Fuel is particularly
flammable and can t:>e hazardous.
• Use well-ventilated areas foradding or storingoil and fuel.
• Keep oil and fuel in the determined place anddo notalfow un authorized

persons to enter.
• Tightenallfueland oil caps securely.
• Keepany flameaway from flammable fluids.
• Donot leave any cloths or rags soaked in oil or fijel lying in the fuel or oil
storage area. Cl^nsuch materials up immediately.

•Stoptheengine anddo notbring lighted cigarettes orcigarette lighters close
when refueling.

Get on or off the mactiine as follows.
• Never jump onoroff themachine. Never getonoroff a mowng machine.
•When getting on oroff the machine, always fece the machine and use the

handrails and steps.
• If there is any oil, grease, or mud on the handrails or steps, wipe it off

immediately. Always keep these partsclean.

ii
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2. PRECAUTIONS DURING INSPECTION AND MAINTENANCE

Never allow unauthorized persons into theareawhen canying outinspection
and maintenance.
When leaving the operator's seat tocany outoperations, hang a "DO NOT
OPERATE !" sign (Part No.: 141010-1210) on the control lever to prevent
any other person from operatingfriemachine.

Always use toolsthat are designed forthe purpose. Do not use broken or
deteriorated tools, ortools thataredesigned for otherpurposes.

When carrying out inspection and maintenance, always follow the
precautions below.
• Selectfirm, level groundto parkthe machine.
• Lower thedump body, apply theparking brake, thenstoptheengine.
• Checkthatthe travel lever isat frie Nposition.
• If the engine mustbe startedto carry out inspection or maintenance, take
steps to ensure that the enginecan be stopped at any moment

• When carrying out the operation with twoor more workers, determine the
order ofoperation andfix signals, andfollow the instructions ofthe person in
charge.

Always do the following to keep the machinedean.
• Always keep the floor, steps, and handrails fi^ of oil, grease, mud, or
water.There isdanger that youmayslipand be injured.
Alwayswipe offany oil, grease, mud or water.

• Do not leave tools or parts lying around on the floor or steps. There is
danger that you may trip over them. Always clear up tools and parts
immediately.

• Dry wood chips, leaves, grass, paper, oil, and other flammable materials
around theengine, muffler, battery, orhydraulic tank may causefire. Atways
removeany flammable objectsand wipeoffany oil.

•Always remove anymud accumulated around the undercarriage.
There is dangerthatyou may slip andfall when stepping on to the rubber
crawler.

( )
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VENTILATION FOR ENCLOSED AREAS

Exhaust fumes fromthe engine can kill.
• ifitis necessary to starttheengine within an enclosed area,openthedoors
and windowsto provideadequate ventilation.

KEEP AWAY FROM ROTATING AND MOVING PARTS

•Do not go dose to thefen when it is rotating. Do notbring anything thatcan
be caught up inthe fan cbse to the fen.

' Do not comeclosetothe dump body when It ismowng. ThereIsdangerof
getting caught or crushed.

KEEP AWAY FROM FLAME WHEN ADDING FUEL

When filling thefuel tankwith fuel, orwhen draining thewater, always follow
the precautions below.
• Stop the engine.
• Do not bring any lighted cigarette orcigarette lighter closetothefuel tank.
•After adding fuel, tighten thecapsecurely andwipe upanyspilled fuel.
• Do not bend the fuel hose or hititwith any sharp object
• If any hose is loceeordamaged,always repair or replace it.
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DO NOT TOUCH HIGH-TEMPERATURE, HIGH-PRESSURE PARTS IMMEDIATELY AFTER
STOPPING ENGINE

Immediatefy after stopping the engine, many parts are athigh temperature or
under high pressure. If parts are removed or touched carelessly, there is
danger ofbums or other injury.
Forthefollowing parts particularly, always wait for the machine tocool down
beforeinspecting.
• Radiatorand radiator cap
• Hydraulic tankand hydraulic hoses
• Muffler and all parts ofengine.

WAIT FOR ENGINE TO COOL BEFORE CHANGING ENGINE OIL

When changing theengine oil, always follow the precautions below.
• Stop the engine and wait for the engine and oil temperature togo down
before changing the oil.

•After adding oil, tighten the cap and drain plug securely and wipe up any oil
tiiatwas spilled.

WAIT FOR WATER TEMPERATURE TO GO DOWN BEFORE ADDING COOLANT

Donotadd water to the radiator. '
Always follow the precautions below. ^
•Stop theengineandvrait for thewater temperature togodown.
•When adding water, do not remove the radiator cap. Always add water to 'x
the reserve tank. J

•After adding water, tighten thecapsecurely andwipe upanywater thatwas
spilled.

WAIT FOR PRESSURE TO GO DOWN BEFOREADDING HYDRAULIC OIL

V\ftien adding oil tothe hydraulic tank orwhen changing theoil, always follow
the precautions below.
• Lower the dump body andstoptheengine.
• Loosen the hydraulic tank cap slowly to release the internal pressure
completely, frien remove the cap.

•After adding oil, tighten the cap and drain plug securely and wipe up any oil
that was spilled.
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TAKE CARE WHEN HANDLING HIGH PRESSURE HOSES

Remember that oil is always flowing under high pressure in the hydraulic
hoses. Do not remove the hoses before the internal pressure has been
released.

When handling the high-pressure hoses, always follow the precautions
below.

• Donotbendthe high-pressure hoses or hit themwith anysharp object
• Ifany hose is looseordamaged, repair or replaceIt
• Itisextremely dangerous ifoil isleaking from evensmall holes inthe hoses
or hydraulic ^uipnient If such a problem occurs, please contact your
Morooka distributor.

A005S1S0

BE CAREFUL OF HIGH-PRESSURE GREASE WHEN ADJUSTING RUBBER CRAWLER
ATTENTION

The rubber crawler tension adjusteris filled with grease. The grease is kept
underhigh pressurebythe recoil spring inside thetensionadjuster.
Always folbw the precautions below when adjusting the tension. If these
precautions are notfbliowed, thevalve may fly outand causeserious injury.
• Do not kyosen the tension adjustment valve more than one tum. There is
danger that the valve mayfly out

•When adjusting thetension, do not standdirectly in ftont ofthevalve; stand
to the side to avoid danger.

USE SAFETY BAR UNDER DUMP BODY

When going under thedump body tocanry outoperations, always follow the
precautions bek)w.
• Hang a "DO NOT OPERATE !" sign (Part No.: 1-41010-1210) in the
operator's compartment to prevent any one else firom operating the
machine.

• Apply the kxk of the dump control lever to prevent the truck box ftom
lowering when thelever istouched inadvertently byan unauthorized person.
★ Dump control lever lock: See "OPERATION 4.2 LOCKING DUMP

CONTROL LEVER OPERATING".
•Always use thesafety barwhengoing underthedumpbody.
★ Safety bar. See "OPERATION 4.3 OPERATING SAFETY BAR".

BE CAREFUL WHEN HANDLING BATTERY

• When checking or repairing the electrical system, always remove the
negative (-) temiinal fitxin the battery to stop the flow ofelectricity.
Failureto do this may cause fireor short circuit

•Becareful nottogetbattery electrolyte on your skin orcksthes. If the battery
electrolyte gets on you, wash itoffimmediatelywith water.

1-7
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DO NOT SPRAY WATER ON ELECTRICAL COMPONENTS

When washing the machine, do not spray water on the electrical
components.
Ifwatergetsinto theelectrical system, it will causedefective operations which
may lead to malfunctions.
Cover the following parts with a sheet toprevent water from getting onthem.
• Instrument paneland control panel,switches, sensors, connectors
•Starting motor, altemator, sensors, connectors around theengine
• Battery, relay, connectors at ftont right ofmachine

DISPOSE OF WASTE MATERIAL CORRECTLY

• When draining and changing the oil, always put a container under the
engine and tank to catch the oil.

• Do not drain ttie dl directly into the ground or throw it into rivers or the
sewage system.

• When disposing of oO, fuel, coolant, solvent, filters, batteries, and other
harmful objects, always use a suitable method orprocedure.

1-8
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3. PRECAUTIONS BEFORE STARTING ENGINE

Before starting the engine, always carry out the walk-around checks and
inspections given inthismanual.
• Check the ground under the machine to see If there is anytrace ofoil or
water leakage.

• Be particularly carefijl todieck the undercarriage for loose ormissing nuts
and bolte.

• If any abnormalities arefound during thecheck, cany out simple repairs.
If the repairs are difficult, pleasecontact your Morooka distributor.
The machinemust notbe used before repairsare carriedout.

Check theoperation ofthefollowing parts anddevices needed for operation.
• Check that the horn, buzzer,and tum signal lampswoi1< nomially.
• Check that the frontlamps light up nomnally.
• Check thatthe sidemirrors are adjusted so thattheygive a clear view from
the operator's seat

• Cleanthe lights toensure thattheygivegoodvisibility.
•Adjust theoperator's seattoa suitable position for operation.
Always adjustthe seat ifit has been used byanotheroperator.

• Check that the seat belt can be kxiked properly.
Always adjust ifithas been used byanotheroperator.

Always dothe folbwing tokeep theoperator's compartment clean and tidy.
• AKvays keep the floor, steps, and handrails flee of oil, grease, mud, or
water. There isdanger that you may slip andbe injured. Always wipe offany
oil.grease, mud or water.

• Do not leave tools or parts lying around on the floor or steps. Keep these
parts in theproper place toprevent them from obstnjcting operation.

• Completely remove all wood chips, leaves, grass, paper and other
flammable materials accumulated in the engine compartnent Theycould
cause a fire.

• Check fuel, lubrication, and hydraulic systems for leaks. Have any leaks
repaired. Wipe upany excessoil, fuel orother flammable fluids.



VENTILATION FOR ENCLOSED AREAS

Exhaust fumesfrom theenginecan kill.
• If it isnecessary tostart theengine within anenclosed area, open the doors
and windows to provide adequate ventilatfon.

SAFETY AT WORKSITE

Before starting operations, thoroughly check the area for any unusual
conditions thatcould be dangerous.
•Check theterrain andcondition oftheground at theworksite, anddetermine
the bestand safestmethod ofoperation.

• If there are any dangerous places, erect signs and take other steps to
ensure safisty.

• Check the depth and flew of water and the ground condition before
operating inwaterorcrossinga river. NEVER be inwaterwhich is inexcess
ofthe pennissible waterdepth.

• tf there are bridges oranyother structure, check that they areofsufficient
strength to supportthe weightof the machine.

• Inside thejobsite, donot allow anyperson otherthan thesignalman tocome
close. Restrict the entry even ofr^ated workers.
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4. PRECAUTIONS WHEN STARTING ENGINE

PLACE LEVERS AT NEUTRAL

Always placethe levers at the following positions.
• Place the travelleverat the N posltbn.
• Place the dumpcontrol leverat the HOLD position.
•Set theparking brake switch totheON (STOP) position.
•Sit property in the operators seat and fit thes^ t)eit

CHECK FOR SAFETY IN SURROUNDING AREA

STOPrRUN

XMA68080E

Always check that there are no people in the suirounding area. Be particularly careful to check under the
nfiachine.

• Neverstart theengine if a warning taghasfc)een attached tothecontrols.
•When starting theengine, sound thehorn towarn people in thearea.
• Do not a!k)w anyone other than theq^eratorto ride onthemachine.
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5. PRECAUTIONS WHEN TRAVELING

CHECK FOR SAFETY IN SURROUNDING AREA

Always check that there are no people in the sunounding area. Be particularly careful to check l)ehind the
machine.
•Ifthe dumpbodyis raised, always lower It.
'Soundthe horn towarn people inthearea thatyouare abouttostartthemachine.

AVOID SUDDEN OPERATIONS EXCEPT IN EMERGENCIES

Do not suddenly start, suddenly slop, orsuddenly tum themachine orcany
outanyotheroperation suddenly. Such operations maycause the crawler to
come offand the machineto tipover.
• When starting orturning themachine, operate thetravel lever slowly. Run
the engine at bw speed.

• Retum thetravel lever slowly totheNposition. Apply thebrake tostopthe
machine.

• If the travel lever Ismoved toofarbeyond the Nposition tothe REVERSE
(orFORWARD) position, the engine will run in reverse, orother problems
will occur.

• Donotuse the parking braketostopthe machine.
• If a dangerous state occurs by any possibility, and when it becomes
necessary to stop the machine urgentiy, press the parking brake switch to
set ittotheON(STOP) position ortumtheengine starting switch totheOFF
position to stop the engine.

TRAVEL CAREFULLY ON UNEVEN GROUND OR ON CURVES

STOPIf RUN

XMA68090E

When traveling on uneven ground orIn places where there are many curves, reduce the travel speed and travel
carefully. Ifthe machine Is traveling athigh speed it may tum overorcrawler may come off.

NO TRAVELING ON PUBLIC ROADS

Thismachine isnotpermitted totravel on public roads.
When moving themachine, always transport itbytruck ortrailer.

BE CAREFUL OF ROAD SHOULDERS

When traveling on narrow agricultural roads, always follow the precauttons
bebw.

• Do not travel too dosetotheroad shouWer, andtravel at reduced speed.
• Do not travel onany soft road shoulderorplace covered with grass.
• During or after rain, the danger of landslides and felling rocks increases.
Alwaystravelat lowspeed and check that the area is safie.
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AVOID OBSTACLES

Avoid traveling overobstacles or earthembankments as fer as possible. If
the machine has to travel over an obstacle, do as follows.
Never travel over large boulders, breakable objects, pieces of concrete, or
other sharp objects.
• Reduce the travel speed and travelcarefully.
• Steer the machine so that the center of the rubber crawler passes directly
over the obstacle. Mountthe obstacle slowly, and when the machine goes
over thetopandstartstotip forward, stopthemachine. Thenslowly startthe
machineagain. Neverchange direction when doing this.

• Earth embankments may collapse under the weight or vibration of the
machineand cause the machineto slip, so drive the machineslowly and do
notchange speed or direction.
Be particularly careful when traveling over freshly 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
actioncould result inthe machine tipping over or slipping.

•Whentraveling up hills or sfopes, alvrays travel directly upthe slope. Settiie
travel speed to a low range and keep ^e travel lever dose to the Nposition
(low sp^).

• Do not suddenly change speed on the slope. There is danger that the
direction ofthe machine maysuddenly change andthe machine mayslip.

•When traveling down sk^)^, set the travel speed to a low range, mn the
engine at low idling, andoperate thetravel lever toa position lessthan1/2of
the full stroke from the N position.
Iffrie machinetravels too fest, there is danger that the engine will ovemjn
and the machine may slip.

• Do not travel on grass, fellen leaves, vret steel plates, or other slippery
objects.

• If a dangerous state occurs by any possibility, and when It becomes
necessary to stop the machine urgently, press the parking brake switch to
set ittottieON (STOP) position orturn tiieengine starting switch tothe OFF
positionto stop the engine.

ENSURE GOOD VISIBILITY

When working in dark places orat night, tum onthe headlamps.
Turn on the lightein mist, snow, or rain.



OPERATE CAREFULLY ON SNOW

>Whenworking on snow or icy roads, even a slight slope may cause the
machineto slipto the side, so always travel at low speed and avoidsudden
starting, stopping,ortuming.

•When there has been heavy snow, the road shoulder and objects placed
besidethe road are buried inthesnowandcannot be seen, so always carry
out operations carefully.

PARKING MACHINE

Parkthe machineonfirm, level ground.
Selecta placewheretiiereisnoproblem offelling rocks, landslides, orfloods.
Iftfiemachinehas to be parkedon a slope,do as fblkjws.
• Stop tile machinefedng directiy up or downtiie slope.
•Always putblocks under tiietracks toprevent tiiemachine from moving.
• Lower the dump bodyfully.

REMOVE KEY WHEN LEAVING MACHINE

When leaving tiie machine, alwaysdo as follows.
• Lower tiie dumpbodyfully.
•Apply tiie parking brake,then stop tiieengine.
• Lod< tiie dump control lever.
• Remove tiiestarting keyand always take itvwtii you.
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6. PRECAUTIONS FOR OPERATION

USE SIGNALS

When carrying out woi1< one or more workers, or when using a
signalman, determine the signals and the person in charge t)efore starting
work, and always follow the agreed procedure.
Even whenusing a signalman, always paycareful attention to the following.
• When worthing in confined spaces or Indoors, be careful not to hit the
surroundings or the ceiling.

• When operating in urt)an areas or on roads, put up fences around the
jobsite and take steps to ©isure the safety of passing traffic and
pedestrians.

MAKE JOBSITE FLAT

r

Make frie jobsite flat. This will not only increase theefficiency butwill alsoensuresafety.
If the jobsiteis dusty,^ray waterto ensure the visibility.

OPERATE DUMP BODY CAREFULLY

Whencarrying outdumping operations, be careful ofthe following.
• Checkthat there isno person or obstacle near the dump t)ody.
• StqD the machine at the determined point and operate the dump In
accordance with signals fromthe signalman.

• Blod< the tracks to preventthe machinefrom moving in reverse.
•Whendumping onslopes,thereisdangerofthe machine tipping over. If it is
felt thatthere isdangerto frie machine, stc^ the operation immediately-

NO OVERLOADING

Never load the machine above Itscapacity.
Overloading vwll notonly cause failures, butwill also cause overrunning and
tipping over on slopes.

LOAD DUMP BODY EVENLY

•Donotloadthe dump body onone side.Always spread the load tomaintain
the balance in the dump body.

•When carrying long objects, such as timber or steel beams, give careful
consideraton to the position offlie centerofgravity ofthe load, and secure
with ropes.

•Whenstacking U-shaped ditch liners w concrete blocks, lay a platedown
first and secure vwth ropes to preventthe loadfrom slipping.

XMA66190



DO NOT GO CLOSE TO HIGH-VOLTAGE CABLE

Whencarrying out operationson jobsftes where there are powercables, use
a signalman and take steps to protect the electric cables. Check with the
electricity companybeforestarting operations.
• Going close to high-voltage cables can cause electric shock, even ifthe
machine does not touch the cables. Always maintain the safe distance
given below between the machine and the electric cable.

Special
CTransmission line)

Voltage of Electrical
Cable

100-200V

6.600V
22.000V
66,000V

154,000V
187.000V

500.000V

Minimum Safe

Distance

2m

2m

3m

4m

5m

6m

7m

11m

• If the dump bodyshould touchthe electric cable, the operator should not
leave the operator's compartment Heshould call another worker to report
the situation.

Thefollowing actions are effective in preventing accidents.
(1)Wear shoes with rubber soles,
(2)Use a signalmanto givewarning if the machineapproaches too dose to

the electric cables.

• When carrying outoperations nearhigh-vottage cables, do notletanyone
come close to the machine.



7. PRECAUTIONS FOR TRANSPORTATION

USE SAFE RAMPS

Always use ramps whichfulfill the following conditions.
• Strong ramps which can ftjily support theweight ofthe machine.
• Ramps with a width greater than the width of the crawlers.
• Ramps ofa length which will not form a steep angle wrfien placed against
tfieplatform ofthe truck ortrailer tobe usedfortransportation.
Ifthe ramps are too long and they bend excessively, use blocks to support
the ramps as necessary.

• Ramps with hooks and non-slip surfece.
• Be sure Uiat the ramp surfec» iscleanand free ofgrease, oil, iceand loose

materials. Remove dirt from the machine tracks.

LOADING AND UNLOADING

Loading and unloading the machine always involves potential hazards.
EXTREME CAUTION SHOULD BE USED.

Always do as follows
• Perform loading and unloading on firm level groundonly.
•Stoptheengine ofthehaulage fruck, apply the parking brakesecurely, then

block the tires.

• Set the ramps parallel and In line with the width ofthe crav^ers.
• Fixthe hooks of tfie ramps securely to the trud< platform.
• Set the machine to be loaded in line with the ramps, then approach frie

ramps at lowspeed.
• Do not correct the direction of travel when on the ramps.

If It is necessary to changethe direction, drive the machine off the ramps,
and set the machine to the con^ direction.

• After loading, putblocks underthe front and rearof the crawlers to prevent
the machine from moving, then tie the machine down with chains or wire
rope.

SHIPPING

•When shipping the machine ona hauling vehicle, obey all state and local laws governing the weight, width, and
length ofa load. Also obeyall applicable traffic regulations.

•Takeinto account thev/idth, height andweight ofthe toad when determining theshipping route.



8. POSITION FOR ATTACHING SAFETY LABELS

Alwayskeep these labels dean.

If theyare lostordamaged, always attachthemagainor replace themwith a newlabel.

There areother labels in addition tothesafety labels listed as follows, so handle them in thesameway.

View A

a n

rij C2J

1 1=1 ?Oo

•

ViewB ViewC Travel Lever

XMA68240E
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(1)machine Prscautionswhen travelling downhill (2)Precautionswhen operation(1-41010-1330)

(1-41010-1290)

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. w,0,01290

(3) Precautionforstartingengine and leaving

(1^1010-1320)

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 travelingthe machine, always put the parking brake
lever or the switch in the RUN position.

>Ensure safety around the machine, sound the horn and start.
• DO NOToperate abruptly: this means no staitingabruptly,
stopping abruptly or turning abruptly. Operating abruptly
may cause the track to disengage or cause the machine
to fall over.

1-4t010'ia20

(5)Precautions forslopealarm(1-41010-1360)

AWARNING

DANGB; SLOPE ALAIWI
Alami sound ondai^erousstopes,
Travel at slowspeed on down

1-^1010^360

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 body towering.

•Always dump the k)ad 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) Cautionfor periodicreplacement parts

(1-12020-1210)

A CAUTION
Replace the following parts perlo<iically.

rcFioOfC R$picimniit»ni pcii

Fuel hose (from fuel tank to fiiel injection pump)
Ww^it

Eve(y2ye3f5
Fuel hose (from fuel Injection pump to luel tank)
Hydraulic hose (from tnain pump to travel motor)
Hydraulic hose (from near pump to main control valve)
Hydraulic hose (from dump control valve to dump cylinder)
Hydraulic hose (t>etween left and rfcihtdump cylinder)
Seatl>elt

1 1-12(a012l0 1

(6)Precautions forwarming-up operation (1-41010-1230)
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A WARNING

SEAT BELT
• Always fasten the

seat belt during
operation.

1 ^tOIO-1310



(7)Precautionswhenfitting 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

^WARNING

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
bum you.

1-4(010-1300

ADANGER

/mi DIESEL FUEL

I J • Stop the engine when
adding fuel.

• Keep away from fire.

1-41010-12S0

(11) Precautions for diesel fuel (1-12020-1310) (12) Precautions for oil inside hydraulictank (1-41010-1250)

Only use diesel fuel!
1-12020-1310

ACAUTION

HYDRAULIC OIL
• Use the specifiedhydraulic

oil shown the Operation
& Maintenance Manual.

1-^1010-1250

(13) Precautions for high temerature mufRer (1-41010-1220) (14) Beware ofrotating crawler (1-41010-1240)

AWARNING

•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

1-41010-1240



(15)Precautions forcrawleradjustmentvalve

(1-41010-1270)

AWARNING

VALVE
' Highpressure. DONOT
loosen the valve more

than one turn.

' Careless loosening will
cause the valve to jump
out.

1 -41010-1270

(16) Warning tagtoprevent operation during maintenance
(1-41010-1210)
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A DANGER
DO NOT operate this machine!
When this tag is not t}eingused,keep it in
the storage compartnient. 1-4tOtOH21Q
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1. GENERAL VIEW

1.1 GENERAL VIEW OF lUACHINE

(1) Engine bonnet

(2) Rear view miriDr

(3) Fuel tank

(4) Hydraulictank

(5)Canopy

(6) Travel Lever

(7)Operator's seat

(8) Dump body

(9)Safety bar

(10) Rear idler

(11) Carrier roller

(12) Track roller

2-2
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(13) Dump control lever

(14)Travel motor,sprock^

(15) Rubber crawler

(16) Tum signal lamp

(17) Head lamp



1.2 GENERAL VIEW OF OPERATOR'S COMPARTMEN

XMA68320
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(1)Controlpanel box

(2)Travel lever

(3) Operator's seat

(4) Dump control lever



1.3 GENERAL VIEW OF CONTROL PANEL BOX

XMA68340

(1) Engine throttlelever

(2) Hl-Lo speed rangeselectorswitch

(3) PaiWng brake switch

(4)Combinationswitch

(5)Slope cautionlamp

(6) Hourmeter

(7) Tachometer

(8) Starter switch

(9) Monitor panel

(10) Preheating indicatorlamp

(11) Fuse box cover

1.4 GENERAL VIEW OF MONITOR PANEL

WATER 1EUP

OVERfiUK

XMA56710E

(1)Enginewatertemperature gauge

(2) Batterycharge lamp

(3)Engine oil pressure cautionlamp

(4)HSToiltemperature cautionlamp

(5)HSToilpressure caution lamp

(6) Fuel gauge

(7)Over-rundanger lamp

(8)Over-mncautbn lamp

(9)Parkingbrakepilot lamp

(10)High speed travel pilot lamp
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2. EXPLANATION OF COMPONENTS

Thefollowing Isan explanatfon ofdevices neededforoperating themachine.
To carry out suitable operations correctly and safely, it isimportant tounderstand fully the methods ofoperating the
equipmentand the meaningsofthe displays.

2.1 METERS AND LAMPS ON CONTROL PANEL BOX
[IITACHOMETR

AWARNING

When traveling uphiil or downhiii, be sure to regularly check the tachometerto ensure the engine Is
runningat an appropriate speed. Inparticular, when traveling downhill, runthe machineat a slowspeed
as much as possible to prevent an overrun.

This shows the engine speed.

it Immediately after the engine started, the tachometer indication is

unstable for a few seconds, but after that, it should show the correct

value.

l^HOUmETER

This shows the totalnumberof hoursof the operation ofthe machine.

When the starting switch is at the ON position, the meter will advance

even ifthe machine is not irraving.

Use the hourmeter reading as the standard for periodicinspection and

maintenance.

★When youstoptheengine, always tumthe starting switch tothe OFF

position.

[3] SLOPE CAUTION LAMP

AWARNING

•

.HOURMgTER.
(jOIOIOIOlO))

XMA64130

XMA00490

If this lamp lights up when traveling downhiii, the machine has exceeded the pennissible range of the
slope angle. To prevent the danger of overrun, carry out the following operations quickly and continue
to travel downhill.

1. Retum the travel lever to the N position and set the travel speed to a range where it does not naturally
increase.

2. Operate the engine throttle lever to reduce the engine speed.
3. Ifthe OVERRUN CARE lamp on the monitor panel lights up even when the above operation is cam'ed

out, it means that the machine is exceeding the safe travel speed.
Stop the machine immediately and reduce the load on the dump body.

This lamp warns the operator that the machine has entered the danger

zone for the angle of the slope.

If the machine exceeds the permissible slope angle (9 deg) when

traveling, the slope alarm buzzer under the operator's seat will sound for

5 seconds and the monitorlamp will lightup.

2-5
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[4] PREHEATING INDICATOR LAMP

This informs the operatorofthe actuation condition ofthe preheating.
When thestarting switch istumed to HEAT, It lights upandthen goes
outtoinform theoperator thatthepreheating oftheengine Is completed.
★Use the HEAT position ofthe starting switch when starting in cold

weatheronwhen itisdifficult tostarttheengine.

2-6
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2.2 METERS AND LAMPS ON MONITOR PANEL
[1]ENGINE WATER TEMPERATURE GAUGE
This indicates the temperatureofthe engine cooling water.

During operation, the indicator point s shouldbe inthe green range.

If the indicator point s is redrange, run the engineat low speed andwait
for the indicatorpoint s to go down to the green range.

★Alter stopping the engine,checkforleakageofwaterfrom the radiator,

and ctogging ofthe radiatorcore.

Check also that the fan belttension and check damage to the fan belt

[2] FUELGAUGE

This indicatesthe amount offuel remaining 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.

★Make ita rule to fill the tank (tothe point wherethe indicator points to F

when completingthe work at the end of each day.

[3] PARKINGBRAKE LAMP

This shows the operation of the parkingbrake.

Ifthe parking brake switch is set to the ON (STOP) positfon when the

engine is running,the lamp lightsup.

Ifthe parking brake switch is set to the OFF (RUN) positbn when the

engine is ninning, the lamp goes out

[4] HIGH-SPEED TRAVEL PILOT LAMP

This lights up to inform the operatorthatthe machine is inthe highspeed

travel range.

When the Hi-Lo speed range selector switch is pressed to set it to the

HIGH SPEED, the lamp lightsup.

When the Hi-Lo speed range selectorswitchis pressed again to set itto

the LOWSPEED, the lamp goes out.

[Si BATTERYCHARGE LAMP

This shows the conditbn ofthe chaiiging system.

Itlights upwhen the startingswitchisturned ON,and when the engine is

started and the speed rises, itshould go out

If it lights up duringoperations, there is an abnomiaiity in the charging

system.

Stop the engine immediatelyand check for the problem.

★Check the alternator and fan belt tension.

★if the inspection shows that there is no abnormallly, please contact
yourdistributor.
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[6] ENGINE OILPRESSURE LAMP

This warns theoperator that theengine o'll pressure hasdropped.
Itshouldbe outduring operatbns.

If it lights upduring operations, theengine oil pressure hasdropped.
Stopoperations immediately andcheckforthe cause.

★Check the engine oil level. Check also for clogging ofthe engine oil
filter.

★if the inspection shows that there is noabnormality, please contact
yourdistrQjutor.

[7] OVERRUN CARE LAMP

A WARNING

XMA14240

If this lamp lights upwhen traveling downhill, itmeansthat the machine is inan extremely dangerous
situation. Canyoutthe following emergency operation tostop the machine immediately.
1. Retum the travel leverto the Nposition and apply the brakes.
2. Whenthe machine stops, move the dump control leverto the RAISE positionto dump the load and

reduce the weight
3. Retumthe throttle leverto the LOW SPEEDpositionto re duce tfieengine speed.
4. Putthe travelleveras close as possiblet the Nposition, tiienstart traveling downhill again.

NOTICE

The ovenun care indicator may also lightup when the engine Is accelerated under no load, or when the
machineis traveling unloadedon flatground, but tiiisdoes not indk^ate any abnomnallty.

When the machine is traveling on a s\ape, thiswams the operatorthat

the machine is inan extremelydangerous situatbn.

The monitor lights up ifthe engine and HST(main pump, travel nrujtor)

exceed the normalmaximumengine speed when traveling downhill.

[q OVERRUN DANGER LAMP

AWARNING

XMA64600

>Ifthis lamp lights up when travelingdownhill, it means that the machine is in an extremelydangerous
situation. Carryout the foltowing emergency operation to stop the machine immediately.
1. Retum the travel lever to the N position and apply the brakes.
2. Retum the throttie lever to the LOWSPEED position to reduce the engine speed.
3. If it is not possible to stop tiie machine completely, set the parking brake switch to ttie STOP

position to apply the parldng brake.
>ifthe emergency brake has been used insuch an emergency, alwayscarry out Inspectionand repairof
the parking brake. Ifthe machine is used without checking the parking brake, there Is danger that the
parkingbrake may notwork effectively.

When the nnachine Is traveling on a sk)pe, this wams the operator that

the machine is inan extremelydangerous situation.

The monitor lights up If the engine and HST(main pump,travel nKJtor)

exceed the danger limit forthe engine speed when traveling downhill.
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HST OIL PRESSURE LAMP

This warns theoperator that the HSToil pressurehas dropped.

Itshould be out during operations.

If itlights upduring operations, the HST oil pressure has dropped.
Stopoperations immediately and checkforthe cause.
★Check the line filter and strainer for ctogging, check for oil leakage

from thehydraulic piping, andcheck theoil level in the hydraulic tank.
★If the inspection shows that there Is no abnormality, please contact

yourdistributor.

[10]HSTOILTEMPERATURE LAMP

Thiswams ofan abnotmaTrty inthe HST hydraulic oil temperature.

This lampshoukJ be out duringopenatbns.

tf it lights up during operations, the HST hydraulic oil temperaturehas

droppedbek)w20deg C or has risento approx. 95 deg C.

Ifthe HST hydnaulrc oil temperature is below 20 deg C, carry out the

warming-up operation until the nrwnitor goes out

Ifthe HST hydraulic oil temperature has gone above 95 deg C, take

steps to reducethe bad on the machine,such as reducing the payk)ad,

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
This switch isusedtostartandstop theengine.
• OFF: Thestarting key can be inserted and removed at this position.

Whenthe keyisturnedto thisposition, all the switches forthe electric

drcuits are turned off, and the enginestops.

• ON: Electricity flows to thecharging drcuit and lampcircuit
• START: This Is theposition for starting theengine (the starting motor

tums).

• PREHEAT: When starting theengine in low temperatures, set thekey tothis position. The engine intake air is
heated tomake it easiertostart the engine. When thepreheating indicator lamp (glow indicator) lights up and the
preheating iscompleted, turn thestarting key quickly totheSTART position tostart theengine.

★After the engine is started, do not tum the key to the OFF positron exceptwhen stopping the engine.

HEAT

[2] ENGINETHROTTLE LEVER

NOTICE

START

XMA00600E

• Ifthe engine is stopped before'it has cooled down properiy, there Is danger that the service life of the
engine partsvnll be reduced.Neverstop the enginesuddenlyexcept incases ofemetgency.

• If the engine has overtieated, do not suddenly stop it Run the engine at a midrange speed and
gradually coolitdownbeforestopping it

This leveris used to control the enginespeed and output

• Pulledback: Engine mns at highspeed

• Pushed fonA/ard: Enginemns at lowspeed

[3] HI-LOSPEED RANGE SELECTOR SWTTCH

Awarning

ow speed

•When traveling on slopes, always set the travel speed range to lowspeed.
Ifthe machine is driven in the high speed range, itwillcause the engine to ovemin.

»Whentraveling with a load, always set the travel speed range to low speed.
Ifthe machine is driven in the high speed range, itwill cause the engine to overheat

This switchis used to select the travelspeed range.

When the switch Isoperated, the speed selection mechanism insidethe

travelmotorisactuated and the machineenters the highspeed rangeor

towspeed range.

Inthe highspeed range and bw speed range, ifthe engine speed and

the amount the travel lever is operated are the same, the travel speed

changes.

• Push (HIGH): The travelmotorchanges to the highspeed range and

the highspeed lampon the monitor panel lights up.

• Push again (LOW): The travel motorchanges to the lowspeed range

and the highspeed lampon the monitor panel goes out

2-10
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[4] PARKING BRAKE SWITCH

Before starting the engine, always press tfie parking brake switoh to set h to the STOP (parking)
position. Ifit is not inthis position, the enginecannot be started.

Thisswitch is used to operate the parking brake inside the travel motor.

• ON (STOP): The parking brake is applied, the parking brake lamp on

the mc»iitor panel lighte up,and thealarm buzzersounds.

•OFF (RUN): The parking brake is released and frie 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 center of switch: Hom sounds.

• Tum switdi knob one stage clockwise: Head lamp(Lo)and instrument

lighting light up.

• Tum switchknobtwostages clockwise: Head lamp(Hi) and insUument

lighting light up.

• Movelever back: Lefttum signal lampflashes.

• Move lever ft)rward; Right tum signal lamp flashes.

STOP RUN
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2.4 WARNING DEVICES
[1]H0RN

Horn (1) isInstalled Inside thefront grill totheframe ontheleft sideofthe
radiator.

When the starting switch is turned ON and the hom switch is pressed,
horn (1) will soundcontinuously.

Always sound the hom to warn the people in the surrounding area
before starting theengine orbefore moving themachine off.

12\SLOPE ALARMBUZZER

Slopealann buzzer(2)is installed underthe operator's seat.

If the angle ofthe slope goes above the set angle when the machine is traveling, slope alarm buzzer (2) will
automatically sound intermittently towarn theoperator thattheangleistoolarge.
It isdangerous tocontinue traveling with thedump body loaded when slope alarm buzzer (2) sounds.
When traveling downhill, doas follows toprevent anydangerfrom ovenrunning.
1. Operatethe throtUe leverto set the engine speed to lowspeed.
2.Setthetravel leveras closeas possibleto the Nposition, then drive themachine carefully.
3. If theload in thedump body exceeds themaximum payload orisnearthennaximum payload, reduce theload.

XMA68370

[^BACKUP BUZZER

Backupbuzzer (3) is installed on the leftside insidethe frame at the rear of the chassis.

When theengine isstarted and thetravel lever isoperated toREVERSE, backup buzzere will sound Intermittently
to warn the operator that the travelleveris at the REVERSEposition.

[4\ PARKING BRAKE BUZZER

Parking brakebuzzer(4)is installed Inside the control boxinthe operator's compartment

When the starting switch is turned to ON position and the parking brake switch is operated to the ON (STOP)
position, parking brake buzzer (4) will sound intermittently to inform theoperator thattheparking brakeisapplied.
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•Always stopthemachine before switching thetravel levers between FORWARD and REVERSE.
Ifthe direction of travel is suddenly changed, itmay cause damage to the machine.

• Donotoperatethe travel leverbya large amountsuddenly.Always operatethemslowly.
If theyare suddenlyoperated, the machine andthe operatewill suffera largeshock-

•When stopping the machine, do not retum the fravel lever past the N(neutral) position. If the lever is
moved past the N(neutral) position, itwill cause failure such as reverserotation ofthe engine.

' Do not make unnecessaiy counter rotationbjms or sudden turns at high speed.
There is danger that the crawlers and hydraulic equipmentmaybe damaged, or that the machine may
hitsome other object

The travel lever is used to drivethe machineinforward or reverse, to stop or steer the mac^iine, and to control the

travel speed.

★The travel leverbecomes heavieras there isoperated inthe direction ofFORWARD or REVERSE, and becomes

lighteras there is operated back towards N (neutral).

When ttie travel lever is placed inREVERSE, backup buzzer will sound.

[1] TRAVELING STRAIGHT OR STOPPING

Operate the travel leverto the frontor rear.

• FORWARD: Push the levers forward.

• REVERSE: Pull the levers back.

• STOP: Retum the levers to the N positiCKi.

[2] TURNING (STEERING)

Keep the travel lever pushed to the front or rear and rotate the lever in

the desired direction.

• Travelingforward left: Push the travelleverforward and rotate to left

• Traveling forward right: Push the travel lever forward and rotateto right

• Travelingin reverse left Pullthe travellever back and rotate to right

• Travelingin reverse left: Pullthe travel leverback and rotate to left

[3] GRADUAL TURNNING

Adjust the amount that the travel lever is rotated to adjust the angle

when turning.

Rotate the travel leverslightly to make a gradual tum,and rotate rtforther

to tajm at a sharper angle.

[4] SPIN TURN

Place the travel lever at frie N position and rotate the travel lever.

[S\ CHANGING TRAVEL SPEED

Adjust the amount that the travel leverisoperatedto the front or rear.

Operate tiie travel leverslightly from the Nposition to fravel at low speed,

and operate rt further to increase the speed.

FORWARD

REVERSE

XMA10401E

FORWARD left.

FORWARD right \\^"^RSEIef.
f REVERSE right
I "^MA10160E

RIGHT

XMA18740E

Acceleration
Deceleration
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2.6 DUMP CONTROL LEVER

^WARNING
•Afways stop the machine before operating thedumpbody to thedumpposition.
•Position a signalman to ensure safety in the sunx)unding area, and follow his signals when carrying
out the dumping operation.

•Always operate thedump control lever slowly. If thedump body issuddenly stopped or It isallowed to
hit tiie 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. In addition, use thesaf^ barto preventthe dumpbodyfrom coming domi.
Even when the engine isstopped, ttispossible tolower the dump body.

[1] DUMP CONTROL LEVER

Dump control lever (1)is used to raiseand lower the dumpbody.

There are three operating positions: RAISE, HOLD, and LOWER.

• RAISE: The dump body Is raised.

• HOLD: The dump bodyisstopped and heldinposition.

• LOWER: The dump body is lowered.

★When the control lever is released, it automatically returns to the

HOLDposition.

[2] DUMP COhTTROL LEVER LOCK

Lever lock (2) is used to hold the dump control le\«r at the HOLD

position.

2.7 DUMP BODY SAFETY BAR

HOLD ^ISE

LOWER

XMA10190E

• Ifit is necessary to go under the dump body to carry 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 tiie safety bar to
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.

Safety bar {1) is a device to ensure safety duringoperations, and is used

when going under the dump body to carry out inspection and

maintenance.

m



2.8 FUSE BOX IN CONTROL PANEL BOX

A. CAUTION

•Alwaysturn the starting switch to the OFFposition before replacingthe fiise.
•ifthe fuse is blown, always check for the cause in that circuitand carry out repairs before replacingthe
fuse.

•When replacing the fuse, always replace itwith a fuse of the same capacity.

NOTICE

Fuses are devices to prevent electrical equipmentand wiringfrom burning out
Ifafuse iscorrxxled orcovered in white po^er, alwvays replace it

1. Remove fuse box cover (1) under side of the control panel box. and

check or replace the fiises inside it

srr^I XMA68380

2. The fuses inside the fuse box are for the circuits shown in the table

below.

No. Capacity Nameofdrcuit

1 15A Tachometer

2 15A Backup buzzer

3 15A Tum signal lamp

4 15A Head light, illuminatbn, Hom

5 15A Monitor panel lamp

6 15A Sk)pe alarm lamp

7 15A Hi-Lo speed range selectorswitch

8 15A Parkingbrake switch

9 15A HSToilpressure switch

10 15A Ovenun nK)nitor lamp

11 15A Hourmeter

12 ISA Spare (3 pices)

★(A) inthe figure indicates the dip used for repladng a fuse. Use this

dip when repladng a fuse.
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2.9 FUSES INSIDE WIRING HARNESS AT BATTERY

A CAUTION
•Alwaysturn the Startingswitch to the OFFposition before replacing the fiise.
>Ifthe fuse has melted,always check the circuitto find the cause, and cany out repairs before replacing

thefiise.

' When replacing the fuse, always replace itwith a fuse of the same capacity.

[1] SIGNS OF FAILURE

Ifthese fuses show any of the following signs, carryout inspectbn and

replacement

• Slowblowfuse (1)(75A)

Ifthe powerdoes notcome on when the starting switch is turnedto the

ON position, cany out Inspection and replacement

• Slow blowfuse (2) (65A)

Ifthe battery charge lampstays lighted up during operations, cany out

inspectionand replacement

XMA68400

METHOD OF REPLACEMENT

Replace these fuses as follows.

1. Openthe enginebonnet Fordetails, see 2.12ENGINE BONNET inthe operation section.
2. Check each fuse inthe wring harness.

Forslow blowfuses (1)and (2), disconnect thefusecase connector, takeoutthe fuse,andcanyoutinspection

and replacement
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2.10 OPERATOR'S SEAT

A CAUTION
• Adjust the operator's seat before operations. Always adjust
the operator's seat after ithas been used byanotiieroperator.

• Adjust the operator'sseat so that you can operatethe travel
levereasily your back against the seat backrest

• Neveradjust the seatwhen traveling.
• Always lower the annrest before starting operatbn. The
annrest is installedto prevent the danger of the operator falling
from the operator's seat ifthe machine ti|» at an anglewhen
traveling^^

[11 ADJUSTMENT OFSEAT FRONT - REAR SUDE
Sit in the seat, use front-rear slide lever (1) at the seat ficHward under
rightside to adjust

1.While pulling lever (1) totheright, move theseatforward orbackward
to set itto a desired position.

2. Take your hand off lever (1), and pressthe seat slightly to kx:k the
seat.

12\ ADJUSTMENT OF RECLINING ANGLE
Sitintheseat, use reclining adjustment lever(2)at the seat left backside
to adjust the reclining angle.

1.While pulling lever (2) up, situpstraight tomove your back awayfiom
the backrest The backrest tilts fbnward.

2. While pulling lever (2) up, pressyour backaganst the backrest, and
keeppressing until thebackrest riches your desired position.

3.Take your hand off lever (2), andpressthebackrest slightly tolock the
seat.

[3]ADJUSTMENT OFARMREST
Armrest(3)moves up and down.

When getting in oroutoftheoperator's compartment, raise thearmrest
When sitting in theoperator's seat and carrying outoperations, always
lower the armrest

[4]ADJUSTMENT OF HEADREST
Headrest(4)can be adjustedup ordown.

While pressing knob (5), moveheadrest(4) upordown.
To remove the headrest, move itup all the way.
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^WARNING
• Before fastening seat beft, always check that there is no abnormality in the belt mount or seat belt
clamps. Ifthere is any wear or damage, always replace the seat belt

• Always adjust the seat beltand ^sten itbeforestartingoperations.
Theseat beft Is installed to prevent the danger of the operator falling from the operator's seat ifthe
machine tips at an angle when traveling.

• Do not use the leftor right seat belts when they are twisted.

When theseatbelt hasbeen used for a long period, and thebeft isdamaged orstarting tobecome fluffy,
or If the clamps are broken or distorted, replace witha new seat beft
Always replace theseat belt onceevery three years even if there is novisible sign ofabnormality.

[1] FITTING AND RELEASING SEAT BELT

1. Sit in the operator's seat, push yourback against the back of the

seat, and adjust^e operator'sseat to a position where itis possible

to operate the travel lever easily. For details, see 2.10

OPERATOR'S SEAT inthe operation section
2. Hdd seat beltbuckle (1) and tongue(2)inyourleft and right hands,

and insert tongue(2) into buckle {1).
3. Pull the seat belt to check that the tongue and buckle are locked

securely.

4.When remowng theseat belt, pressthecenter ofbuckle (1) andpull

out tongue (2).

[2] ADJUSTING SEAT BELT LENGTH

Adjust theseat belt so thatit fits your body without twisting andso that
the buckle is in the center at the front.

•TOMAKE SHORTER

Holder stopper(3) ofthe seat belton the tongueside,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 mount and vkfill shorten

the seat belt.

•TOMAKE LONGER

Holder stopper (3) ofthe seat belt on the tongue side, thenpul! the
seat belt at a point between tongue(2)and stopper(3) towards the
seat belt mount

This will move stopper (3) towards thetongue (2) andVkfill lengthen
the seat belt.
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2.12 ENGINE BONNET
Whencanying out inspectbn and maintenanceofthe 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

forward.

2. Aftercompletion of inspectionand maintenance, retumthe engine

bonn^ (2)to ctosed,and bck up the lock (1)securelywith key.

2.13 ENGINE UPPER AND REAR COVERS
When canying out inspection and maintenance of the fuel system

prim, fuel filter, water separator, muffleror hydraulic tank,do as follows

to remove the engine covers.

1. Remove9 bolts(2), then removethe engine rear cover (1).

2. Remove 10 bolts(4),then remove the engine upper cover (3).

2. After completion of inspection and maintenance, set the engine

uppercover(3)at the mounting position first, then tighten mounting

bolts(4). Nextset the engine rearcover(1)at the mounting position,

then tighten mountingbolts (2).

2.14 UNDERCOVER
Whenchanging the coolant do as follows to removethe undercover.

1. Set a garage jack underthe center of undercover(1).

^A-Set a wooden block between the jack and the undercover to

preventdamage to the undercover.

2. Renrove 3 mounting bolts (2), then lower the jack and open

undercx)ver(l).

3.Aftercompletion ofinspection and maintenance, putundercover (1)

on the jack, set itat the mounting position underthe machine, then

tighten mounting boKs (2).
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3. OPERATION

3.1 CHECK BEFORE STARTING ENGINE
[1]WALKnAROUND CHECK

AWARNING
• Checkcarefully that there are no dead leaves,waste paper,oil, grease, or other flammable materials
around the battery orthe muffler, orother parts ofthe engine ^ich reach high temperatures. These
flammable materials can cause fire.

• Check carefully thatthere is no leakage of oil or fiiel from the hydraulic hoses or fuel hoses. If any
cracks,defbmratk>n, or otherabnormalities are found, repair them immediately. These problems will
cause fire, abnonnalities intravel, or problems with raising or lowering the dumpbody.

•Alwaysuse the handrailsand steps when getting on or offthe machine.

Before starting the engine at the beginning oftlieday'swork, look under and around the machine and check the
follouving points.

•Check for dead leaves, waste paper, dust, oil, orgrease at places which reach high temperatures.
• Checkforlooseormissing bolts, nuts, orconnecting pins.
• Checkfor leakageofoil, fuel, or coolant.

• Checkforhanging electrical wiresor \ooseconnections.

TO

©

XMA68500
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(1)Check around engine

Checkfordead leaves,waste paper, dust,oil, grease, or otherftammable materials, and checkforleakageoffuel,

oil, or coolantfrom the engine. Removeanyflammat}le materials, and repairany abnoimalities.

Checkforhanging electrical wires, looseconnectk>ns, or signs ofbums aroundthe starting motor, alternator, battery,

or battery relay.Repair any abnormality.

Check the front surfiace of the radiator, oil cooler and inter cooler for dead leaves, waste paper, dust, or other

flammable materialsor materialswhich cause clogging. Remove any such materials.

(2)Check undercaniage (rubber crawler, track roller,carrier roller,sprocket, idler)

Checkforany wear, breaks,orcracks. Checkforany looseor missing nutsor bolts. Tighten If necessaryand repair

any abnormalities.

(3) Check under machine

Checkthe hydraulic tankand fuel tankforleakage,and check the groundunderthe machinefortraces ofdl, fuel, or

coolant. Ifany signs of leakageare found, checkforthe source ofthe leakageand repairanyabnomriality.

Check forloose or missingnuts and boltsfromthe undercoverand other parts, and tighten rf necessary.

(4)Check dump body, safety bar

Checkfor any wear, breaks, or cracks. Check forany loose or missing nuts, bolts, or connecting pins. Tighten if

necessary and repairany abnormalities.

Checkforany leakageofoil from the hydraulic hoses or hydraulic cylinders, and repairanyabnormality.

(5) Check mirrors, lamps, monitor panel

Check for any damage to the mirrors, lamps, meters, or monitor panel, and repair or replace if there is any

abnormality.
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CHECKS BEFORE STARTING

Before starting the engine at the Ijeginning oftheday's work, carry outthefollowing checks l)efbre starting and
checks when required.

Fordetailsofthe checks beforestarting, checkswhen required, and othermaintenance, see "MAINTENANCE".

1. Checks when required

(1)Check, adjust mbber crawlertensbn

(2)Check rubbercrawlerfordamage, wear

(3) Clean, replace air cleaner

(4)Cleaninside ofcooling systemand changecoolant

(5) Check, clean radiatorfins, oilcooler fins

(6) Fuel system prim

2. Checks before starting

(1) Check coolant level, add water

(2) Check fuel level,add fuel

(3)Check,drainwaterf^ fuelAvater separator

(4)Check engine lubricating oillevel, add oil

(5)Check oillevel inhydraulic tank, add oil

(6) Check dust indicator

(7)Check, adjust fian belttension

(8)Check electrical wiring

(9)Checkoperation ofswitches, lamps, gauges

(10)Check operation of hom, alarm buzzer

[3] ADJUST OPERATOR'S SEAT

^WARNING

>Adjust the operator's seat before operations. Alwaysadjust the operatoi's seat after it has been used
by another operator.

»Adjust the operatoi's seat so that you can operate the travel lever easily with your tiackagainstthe
seat backrest

»Neveradjust the seatwhen traveling.
»Always lowerthe aimrest and fasten the seat beltbeforestartingoperation.
Thearmrestand seat beltare installed to preventthe danger of the operatorfalling from the operator's
seat ifthe machine tips at an angle when traveling.

Fordetailsofadjustingthe operator's seat, see "2.10OPERATOR'SSEAT.
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3.2 OPERATIONS AND CHECKS BEFORE STARTING ENGINE

1. Checkthat the travel leverisat the Nposition.

2. Checkthat the parking brakeswitch isat the ON(STOP)position.

3. Check that the dump body is compl^ely bwered and that dump

controllever (1) is at the HOLD position.

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 Inthe sunrounding area, then sound the horn and start the
engine.

>When starting the engine, be sure to press the parking brake
switch to set it to the ON (STOP) position.
The engine cannot be started wi^out setting the parking brake
switch to this ON (STOP) position.

• Do not crank the starting motor continuously for rrtore ^an 15
seconds.

If the engine does not start, wait for at least 2 minutes before
trying to start again.

[1] NORMAL STARTING ENGINE

1. Pullthe throttle lever back and set Itto the lowspeed position.

2. Insertthe key inthe startingswitch, and turn itto the STARTpo^on.

3. Afterthe engine starts, release ^e key.

★The key will return automatically to theONposition.

Mid-range speed
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m STARTING ENGINE INCOLOWEATHER

When startingthe engine incoldtemperatures, do as fbOows.

1. Pull the throttle lever fully to the back and set to the high speed

positbn.

2. insert the key inthe startingswitch, tum itto the HEATpositbn, check

that the preheating Indicator lamp on the control panel tx)x lightsup,

and wait until itgoes out.

★When the key is released, itwill retum automatically to the OFF
position.

3. When the preheating indicator lamp goes out, tum the key to the

START positbn and start the engine.

4. Afterthe engine starts, release the key.

★The keywill retum automatically to the ONposition.
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[3] AFTER STARTING (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.

Afterthe engine starts, cany out the warming-up deration as follows.

1. Push the throttle iever forward, set the engine to low speed, and mn

for approx. 5 minutes under no load,

2. Pulltiie throttle leverback, raise the engine to a mid-rangespeed, and

run for 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 run the engine in this condition for

approx. 5 minutes.

★Keep dumpcontrol lever(1)at the RAISE positbn.

4. Keep dump confrol lever (1) at the RAISE position, turn the engine

throttle leverto the right (clockwise) further to mn the engine at high

speed, and mn the engine inthis conditionfor2 - 5 minutes.

This operation warms up the hydraulic oiland makes the operationof

the travel and dump body smooth.

5. Check that the gauges and lamps on the control panel box, the

monitor on the monitor panel, parking brake buzzer, and backup

buzzer work normally.

6. Check that there is no abnormality in the exhaust gas color, engine

noise, orvibnaticHi.

LOWER

High speed
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3.4 MOVING MACHINE OFF

>Check that tiiere is no one in the area around the machine before starting. Check particularly carefully
around the dump body at the rear of the machine.

>When starting the machine off,check that tiie surrounding area is safe, and sound the horn to inform
people tiiat 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 low speed range and run the engine at high speed.
Keep the travel lever as close as possible to the N position.

• When traveling fonward downhill, if the angle of the stope 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
v\/am the operator.
It is dangerous to start the machine offwith the dump body loaded ifthe slope alarm buzzer sounds.
Reduce the engine to k>w speed, set the travel leverck>se to the N position, and start the machineoff
carefully.

1. Pullthe throttle leverback and mn the engine at a mid-range speed.

2. Set the parking brakeswitch to the OFF (RUN) position to release the

parking brake.

★Check thatthe parking brake pilot lampon the monitor panelgoes

out and that the parking brake buzzer stops sounding.

3. Operate the travel levergradually and start the machineoffstowly.

★When starting offin reverse,check that the backup buzzersounds

when the travel lever is c^rated to frie REVERSE positon.

Mid-range speed

FORWARD.
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3.5 SHIFTING SPEED RANGE, CHANGING BETWEEN FORWARD AND
REVERSE

AWARNING

>When traveling,selecta travelspeed to match the travelsurface and ground condition.
>When travelingon a slope, be sure to set the travel speed range to the lowspeed range. Also,when
traveling on a slope, travel straightfonward.

>When going down a slope, always travel in the low speed range. Run the engine at lowspeed and
operate the travel lever a maximum of half way from the N position. Traveling at excessive speed is
dangerous and willcause overrunning.

•When traveling up a slope, always travel in the lowspeed range. Run the engine at the rated speed and
keep the travel leverclose to the Nposition. Alwaystraveldirectlyup the slope.

• When traveling fonward 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. Itis dangerous to start the machine offwiththe dump body loaded Ifthe slope alamn
buzzer sounds. Reduce the engine to lowspeed, set the travel lever close to the N position, and start
the machine off carefully.

>Ifa dangerous state occurs by any possibility, and when it becomes necessary to stop the machine
urgently, press the parking brake switch to set it to the ON(STOP) position ortum the engine starting
switch to the OFF position to stop the engine.

• When switching between FORWARD and REVERSE, always stop the machine before shifting
directton. if the directk>n of travel is shifted suddenly between FORWARD and REVERSE,it willcause
failures such as reverse rotation ofthe engine.

•When switching the travel speed range, always stop the machine first before operating the switch.

[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 lowerthe travel

speed.

• The further the travel leveris from the N position, the higher the travel

speed.

I2i 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 travel leveris pulledback, the machine will travel in reverse.

'A'Check that the backup buzzer sounds when the travel lever is

operated to the REVERSE position.
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[3]SWITCHING BEIWEEN HIGH AND LOW SPEED RANGES
The travel speed range Ischanged by operating the Hi-Lo speed range

selector switch.

• When the switch is pressed, the mechanism insidethe travel motoris

switchedand the machine changes to the highspeed range.

Atthe same time, the high-speedlamponthe monitor panel lights upto

show that the machine is traveling inthe highspeed range.

• Ifthe switch is pressed again, the mechanisminside the travel motor

returnsto Itsoriginal position, and the machinetravelsinthe low speed

range.

Atthe same time, the high-speed lamp on the monitor panel goes out

to showthat the machineis traveling inthe lowspeed range.
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3.6 STEERING MACHINE

A WARNING
•Donotturnthe machine sharplyat high speed; do not carry spin tums unless necessary.
This will damage the crawler and hydraulic equipment, and thereisalsodanger thatthe machine may
hit other objects.

• The machine may slip to the side if it is tumed on a slope, so avoid turning on slopes as far as
possible. Be particularly carefulabout 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 alarm buzzer on the roof sound to
warnthe operator.Itis dangerous to tum withthe dump body loadedifthe slope alarm buzzersounds.
Dumpthe load immediately to empty the dump body, then tum slowly.

• Ifa dangerous state occurs by any possibility, and when it becomes necessary to stop the machine
urgently, press the parking brakeswitch to set it to the ON (STOP) position or tum the enginestarting
switch to the OFF position to stop the engine.

[1] TURNINGANGLE

The tuming angle is detemiined by the amount that the travel lever is

rotated.

The more the travel lever is rotated, the sharper the tuming angle
becomes.

• When carrying outa gradualtum.push the travel leverto the front and

rotate itslightly in the directionof the tum.

• To make a sharp tum, push the travel lever to the frontand rotate the

travel le\«r fully inthe directionof the tum.

★To tumto the left when traveling forward, rotate the travel lever to the
left. To tum to the right when traveling fbnward, rotate the travel lever

to the right.

★To tum to the left when traveling in reverse, rotate the travel lever to
the rightTotumto the right v^rhen traveling inreverse, rotatethe travel

lever to the left.

[2\ SPIN TURN

Keep the travel(everat the N position and rotatethe travel lever.The left

and right mbber crawlers will rotate in opposite directions and the

machine will carry out a spin tum.

Thefurther the travel lever is rotated, thefaster the speed oftuming will
be.

★To carry outa spin tumto the left, rotate the travel leverto the left.

★To carry out a spin tum tothe right, rotate thetravel lever to theright

4
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3.7 STOPPING MACHINE

^WARNING

»Avoidstopping suddenly. Always leave room to spare when stopping.
»Never use the parking brake to stop the machine. Using the parking brake will cause the machine to
stop suddenly and willalso damage the machine.

•When stopping, do not return the travel lever past the N position. Ifthe travel lever is moved past the N
positk>n,itwillcause failures such as reverse rotation of the engine.

Return the ttavel lever to the N position.

The hydraulic brake isautonnatically appliedand the machine will stop.

3.8 EMERGENCY STOPPING MACHINE

^WARNING

XMA68570

Ifa dangerous state occurs by any possibility, and when it becomes necessary to stop the machine
urgently,press the parking brake switch to set it to the ON (STOP) position or turn the engine starting
switch to the OFF positk>n to stop the engine.

There are Ibllcwing 2 methods when makingan emergency stop of the

machine.

• the parkingbrake switch to the ON (STOP) positbn to apply the

parkingbrake.

• Turn back the starting switch key to the OFF position to stop the

engine.
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3.9 PARKING MACHINE

^WARNING
Choose firm, level ground to park the machine.
ifthe machine must be parked on the slope, apply the parking brake and blockthe tracks to prevent the
machine from moving.

Set the parking brake switch to the ON (STOP) position to applythe

parkingbrake.

^Checkthat theparking brake lamp onthemonitor panel lights upand
that the parkingbrake buzzer sounds.

3.10 STOPPING ENGINE

NOTICE

STOPj^ RUN

XMA68S20E

(®)
XMA06090

»Do not stop the engine before it has properlycooled down. Stopping the machine before itcools down
willshorten the service lifeof the engine.
Neverstop the engine suddenly except inemergency.

>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 throttle leverto the front to reducethe engine speed and nin

the engine at idling for5 minutesto coolthe engine down.

2. Retumthe key inthe starting switch to the OFFpositbn.
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3.11 CHECKS AFTER STOPPING ENGINE
• Cany outa walk-around checkand checkthe undercarriage, dump

body, and bodywork; check also for leakageofoil and water. If any

abnoimalityIsfound, repair it

• Fill the fuel tank with fiiel.

• Remove any dead leaves, waste paper, or other flammable

materialsfrom around the engine that may cause fire.

• Removeany mudorsnow stucktothe undercarriage or dumpbody.

3.12 LOCKING
To preventvandalism, the fbllcwing k)cations can be locked.

(1) Engine bonnet

(2) Fuel tank filler cap
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3.13 PRECAUTIONS WHEN TRAVELING

^WARNING
Always follow these precautions when baveling. 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 surface of the track

frame.

[2] USE OF PARKING BRAKE

When stopping the machine, retum the travel lever to the N position.

The hydraulic brake insidethe HST is automatically applied to stop the

machine. Never use tfie parking brake to stop the machine.

Usingthe parkingbrake vi/ill not onlystop tiie machine suddenly, but will

aiso cause ^ilure of tfie travel motor.

Do not use the paiking brake to stop the machine except when it is

necessary to stop the machine suddenly inemergencies.

[3] PAY ATTENTIONTO ANGLE ALARM BUZZER

If the angle exceeds a certain angle on slopes, the SLOPE CAUTION

lamp on the control panel box lights up and the slope alami buzzer on

the roofsounds to warn the curator. It is dangerous to travelv^ the

dumpbody loaded rf the anglealarm buzzersounds. Reduce^e engine

to lowspeed, set the travel lever close to the N position, and drive the

machine carefully.

[4] PRECAUTIONS WHEN ENGINE STOPS ON SLOPES

Ifthe engine stops on a slope, do as follows.

1. Retum tiie travel lever to the N position.

2. Set the parking brakesvwtch to the ON(STOP) positbn.

★Check thattheparking brake lamp lights up.
3. Start the engine again.

[q PRECAUTIONS WITH FUEL LEVEL ON SLOPES

If the fuel level in the fuel tank is low and the machine is on a slope or

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

\eve\ inthe hydraulic tank and engine,and add oil to the high level.

Thiswill prevent Allurecaused by lackofoil.
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4. HANDLING DUMP BODY

4.1 OPERATING DUMP BODY

•Always stop the machine before operating the dump body to the dump position.
' PosHion a signalman toensure s^ty in the surrounding area, and follow his signals when canying
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 ^ilures and will also cause problems of safety in the
surrounding area.

>When leaving the operator's compartment the dump body raised, always lock the dump control
lever. In addition, use the safety bar to prevent the dump body from coming down.
Even when the engine is stopped, it is possible to lower the dump body.

Operate tie dump body as follows.

★The further the dump control lever is operated, the fester the dump

body will move,

★When the dump control lever is released, it automatically returns to
the HOLDposition.

1. Stop the machine completely. For details, see "3.7 STOPPING

MACHINE".

2. Pull the throttle lever back and raise the engine speed sufficiently.

3. Pull the dumpcontrol lever{1) up,The dump bodywill rise.

★When the dump body comes near to the max. height, push the

dump control leverdown to reduce the speed of the dump t>ody.

4. Push the dump control lever (1)down. The dump body will go down.

★When the 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

High speedpj Mign

XMA55520E

RAISE

LOWER
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Ifyou leave the operator's seat with the dump track raised, always lock the dump control lever.
The dump body can be lowered even when the engine isstopp^.

Lock the dump control lever as follows.

1. Release dump control lever (1) and set itto the HOLDposition.

2. Push lock lever (2) to inside. This will lockdump control lever (1).

3. To release the tockfrom the dump control lever, pull lock lever (2) to

the outside. This will release the lockfrom dump control lever (1).



4.3 OPERATING SAFETY BAR

•If it is necessary to go under the dump body to cariy 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 bar to
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 will hit the dump body and may break.

[1] INSTALLING SAFETY BAR

1. Raise the dump body to at least 45 degrees. For details, see "4.1

OPERATING DUMP BODY".

2. Raise safety bar (1) and set it in holder (2) in the bottcHn surtece ofthe

dump body.

3. Stop the engine and push frie dump control lever down, The dump

body will go down under its cwn weight

★if the dump body does not go down under itownweight, startthe

engine and operate the dump control lever to lower it to a point

where the dump body and safety bar still do not come intocontact

[21 REMOVING SAFETY BAR

1. Raise the dump body fully. For details, see "4.1 OPERATING DUMP

BODr.

2. Retum safety bar (1) to the fixed position on top of the frame.



4.4 PRECAUTIONS DURING OPERATION

WARNING

Always follow these precautions when canying out operations.
Failure to followthese precautions may lead to a serious injuryor accident

[1] PRECAUTIONS FOR JOBSITES

• As fer as possible, select firm, level ground.

When working on slopes or extremely uneven ground, the change in the center ofgravity v^rhen frie dump is
operated may cause the machine tipover.

• As^r as possible, avoid the edge ofdiffe or ground whidi maycollapse.

If wrtDik mustbe carried out in such places,set upblocks to prevent the machine from going nearfrie edge or near

retaining walls, orposition a signalman andtakeother necessary stepsforensuring safety.

•Whendumping a bad from a high point, always position a signalman and follow thesignals.

The signalman mustalways checkthe safetyofthedumping point carefully.

[2] PRECAUTIONS FOR LOAD

• Do not overload the machine.

Do notfit side rad^s or plates, or make otiier modifications to extendthe size of ttie dump bodyto increasethe

load.

•When toading thedumpbody, always spread the loadun'tfbrmly.

Loading thedump body unevenly will cause instability and may cause tiiemachine totipover.

• Be careful notto letthe loading bucket or crane hook hit thedumpbody orflaps.

•When loading targe rocks, first load thedump body with fine soil, thenload Wie rocks ontopofthat

•Wh^ handling long objects, suchas logs orsteel t^eams, load carefijily and pay careful consideration tothecenter
ofgravity so tiiat the load does notcollapse orsway excessively during hauling operations.
Tie down such loads securely with rope.

If necessary, use blocks and take steps to prevent the ropefrom slipping.

•When loading stacks ofU-shaped ditch liners orconcfBte blocks, lay a steel sheetandsecure with nope, andtake
other steps to preventthe load from slipping.



5. HANDLING RUBBER CRAWLER

5.1 FEATURES OF RUBBER CRAWLER
The properties ofthe material usedfor the rubber crawlers gives itmany advantages, such as low vibration, high
drawbar pull, and ease of handling.

Makesure that youfully understandthe advantages of rubbercrawlers, and follow the contentof"5.2PROHIBITED

OPERATIONS FOR RUBBER CRAWLER" and "5.3 PRECAUTIONS WHEN USING RUBBER CRAWLER" to

extendthe service life ofthe nibbercrawlers and to realize the maximum advantagesofthe rubbercrawler.

5.2 PROHIBITED OPERATIONS FOR RUBBER CRAWLER
• Turning operations or other operations on hand rocky ground,

extremely rough rockbed, in places with many tree stumps, on steel

rodsor steel scrap, or places with manysharp objects,or on concrete

surfaces will cause damage to the atbber shoe.

'-"S

>On rivert)eds or otherjobsiteswhere 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. 0

>Donot letoil, fuel, orchemical solvent get on the rubbershoe.

Do not travel in places where there is oilon the road surface.

• Do not let the machine enter any place where the ground Is at high
temperature, such as on asphalt or steel plates that have been left in

the sun or in places where there have been fires.

• When putting the machine in tong-term storage (3 months or more),
store the machineindoors whereitisoutofdirect sunlight and rain.
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5.3 PRECAUTIONS WHEN USING RUBBER CRAWLER

A WARNING
Always follow tiiese 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 surfaces.

• Do notoperate the machine insuch away that frie mbber frackscrapes

against concrete walls.

• Sudden changes of direction will cause dannage and premature wear

to the aibber shoes, so avoid sudden turns as far as possible.

• Avoid traveling and turning in places where there is a large ridge.

When traveling over a ridge, approach the ridgeat a right angle.

•As^ras possible, avoidhandling bads that produceoil vi/hen coished

(soy beans, com, vegetables, etc.). If the machine is used for handling

such products, be sure to wash the trackthoroughly afteruse.

• When handling loads such as sail, ammonium sulphate, potassium

chloride, potassium sulphate, or phosphates, be sure to wash the track

thoroughly after use.

• On snow or frozen road sur^ces, the mbber shoe v^ll slip very easily.

Be careful also ofslipping when traveling or operating on slopes.

• To prevent the rubber shoe from coming off, always check that the

tension is conect.

Ifthe tension is too loose, the rubl^ershoe will come offand there will

be abnormal wear of the steel core and sprocket.

Ifthe tension istoo tight, the travel speed vwll be reducedand there will

be premature wear or damage to the undercaniage.

Q
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6. TRANSPORTATION

6.1 LOADING. UNLOADING WORK

^WARNING

' Make sure the ramp has sufficient width, length and thickness to enable the machine to be safely
loaded and unloaded. Ifthe ramp sags appreciably, reinforce itwith blocks, etc.

' When loading and unloading the machine, park the trailer on a flat firm roadbed. Keep a ^iriy long
distance between the road shoulder and the machine.

>Remove the mud from tiie undercarriage to prevent the machine from slipping to the side on slopes.
Be sure the ramp surfece is clean and free of grease, oil, ice and loosen materials.

•Never change tiie 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 ora platfbmn and carryoutthe operationsas follows.

1. Apply the brake securely to the tmck or trailer and put blocks
CORRECT

under the tines to prevent the machine frommoving.

2. Set tie ramps so that the center of the machine is aligned
Block

frie truck or trailer,and fixsecurely in position.

★Check thatthe left and right ramps areat thesame height
3. Align the machine with the ramps, and drive up or down the /

rampsslowly to the loador unload the machine. ^^

4. To prevent the machine from moving during transportation, put Distance between ramps
wooden blocks under the front and rear of the rubber crawler and
secure the machine chains or vwre rope.

Be particulariy carefulto secure itso that itcannot slipto the side.

Max. 15'

Distance t>etw6en ramps

6.2 PRECAUTIONS FOR LOADING

A WARNING

Blocks

When loading and unloading the machine, park the trailer on a flat fimi roadbed. Keep a fairly long
distance between the road shoulderand the machine.

Afterloadingtiie specifiedposition, secure the machine as follows.

1. Lowerthe dump body slowly.

2. Push the part<ing brakeswitch into applythe parking brake.

3. Return theengine throttle lever tothe low-speed position, tum thestarting switch totheOFF position andstopthe
engine. Remove the startingkey.

4. When ti^nsporting the machine, place rectangular timber underneath thefront and reartrack shoes to prevent
frie machine frcxn moving about. Also, hold it down witii chainsor rc^. Be particulariy careful to ensure friat the

machine does not slipsideways.

6.3 PRECAUTIONS FOR TRANSPORTATION

A WARNING
Determine the routefor transportingthe machine bytaking intoaccount the width, heightand weight of
the machine.

Obey all stateand 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
Ifthe temperature becomes low, tt becomes difficutt to start the engine, and the coolantmay freeze, so do as

follows.

[1] FUEL AND LUBRICANTS

Change to fueland oilwith lowviscosity forallcomponents.

For details of the specified viscosity, see "MAINTENANCE 3. USE OF FUEL, COOLANT AND LUBRICANTS

ACCORDING TO AMBIENT TEMPERATURP.

[q COOLANT MIXTURE RATIO INCOOUNG WATER

A WARNING
Antifreeze is flammable, so keep it away from flames. Never smol^e when handling antifreeze.
Antifreeze is added to the coolant to prevent the water from freezing when the machine is not being
used.

NOTICE

Never use methanol, ethanol, or propanol-based antifreeze.

To prevent engine overheating, rust, corrosionor freezing in the coolingsystem, use a mixture of long fifie coolant

withtap water forengine coolingwater.

The coolant sen/es anti-rust,anti-corrosion, and antifreeze. Itshould be used year around.

The coolant mixtureratiomust be 30% or higherto ensure anti-rustand anti-corrosbn properties.

[COOLANT MIXTURE RATIO]

Use the following table as a guide. The table shows examples when the amount ofcooling water is 'B.5 liters (1.72

US gal) [1.43 UKgaO".

Item Unit

Min. temperature
DegC -10 -15 -20 -25

DegF 14 5 •A -13

Anrount of coolant

Litter 2.0 2.0 2.3 2.6

US gal 0.53 0.53 0,61 0.69

UKgal 0.44 0.44 0.51 0.57

Amount of coolingwater

Litter 4.5 4.5 42 3.9

US gal 1.19 1.19 1.11 1.03

UKgal 0.99 0.99 0.92 0.86

Coolant mixture ratio % 30 30 35 40

When the vehicleis delivered, the cooling water Ismixed with 30% longlifie coolantofthe brandas shown below.

★C00iJ\l^ GREEN (ENEOS): Non^ine type
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^DANGER
'To avoid gas explosions, do not bring fire orsparks near the battery.
' Battery electrolyte is dangerous. Ifrt gets in your eyes or on your sidn, wash rtoff witii large amounts
ofwater, and consult a doctor.

Whenthe ambient temperature drops, the capacity ofthe battery will alsodrop. If the battery chargeratio is low, ttie
battery electrolyte mayfreeze. Maintain the battery chargeas closeas possible to 100%, and insulate itagainstcold

temperature so that the machine can be started easily the next morning.

Measurethe specific gravity and calculate the rateofcharge from the following conversion table.

Temp, of batteryelectrolyte[deg C (deg F)1
Rated of charge (%) — 1 —— 1 ———i

20(68) 0(32) -10 (14) -20 (-4)

128 1.29 130 131

1.26 127 128 129

1.24 125 126 1.27

1.23 1.24 125 126

7.2 AFTER COMPLETION OF WORK
To preventmud,water,or the undercarriage from freezing and makingIt impossible forthe machineto moveon the

following moming,always observe the folloywng precautions.

• Mud andwateronthe machine body should becompletely removed. Thisis toprevent damagetofrie seal caused

by mud or dirtgetting insidethe seal with frozendrops ofwater.

• Parkthe machineon concreteor hardground. Ifthis is impossible, park the machineon woodenboards.

• Openfrie drain valve and drain anywatercollected inthe fuel systemto prevent it from freezing.
•Asthe battery capacity dropsmarkedly In low tanperatures,coverthe battery orremove It from the machine, keep

itina warm place, and Install itagain the next moming.

• If electrolyte level isfound low, add distilled waterinthe moming before t)eginning work. Donotadd thewaterafter

da/s workso as to preventfluid inthe batteryfrom freezing In the night.

7.3 AFTER COLD WEATHER
When season changes and the weather t)ecomeswarmer, do as follows.

• Replace the fueland oilforall parts with oilof the viscosity specified.

For details, see "MAINTENACE 3. USE OF FUEL, COOLANT AND LUBRICANTS ACCORDING TO AMBIENT

TEMPERATURE".

• If forany reason permanent antifreeze cannotbe used, and an ethyl glycol base antifreeze {winter, one season

type) is used instead, or If no antifreeze is used, drain the cooling system completely, then clean out the insideof

the cooling system thoroughly, and fill with fresh water.



8. LONG-TERM STORAGE

8.1 BEFORE STORAGE
When puttingthe niachine instorage for more than one month, do as fbllows.

• Afterevery part is washed and dried, the machine shall be housed ina dry building. Never leave itoutdoors.

Incase itis indispensableto leave itoutdoors, paik the machine on the flatgroundand cover itwithcanvas etc.

• Completelyfill the fueltank, lubricateand change the oilbefore storage.

•Applya thincoat ofgrease to metal surface ofthe hydraulic pisbn rods and the idleradjustingrods.

• Disconnectthe negativeterminalsofthe batteryand cover it, or remove itfromtiie machine and store itseparately.

• Ifthe temperature will go below 0 deg C, add antl^fieeze to the coolingwater.

When not usinganti-freeze, drainallthe coolingwater, and puta "Nocoolant' sign inthe operator's compartment

8.2 PRECAUTIONS DURING STORAGE

^WARNING
ifwarming-up opeFaition must be carried out inside a building, open the windows and doors fo ensure
good ventilation and preventgas poisoning.

• When the machine is in long-tennstorage, start the engine once a monthand cany out the warming-up operation

thoroughly.

Inaddition, move the machinefor a short distance, and cany out the raise and loweroperationthoroughly forthe

dump body.

★if the cooling waterhas beendrained from the machine, always fill witii cooling waterbefore starting theengine.

★Before operating thedumpbody, wipe off the coatofgrease from the piston rodsofthe hydraulic cylinders.

8.3 PRECAUTIONS AFTER STORAGE
Cany out the following procedurewhen usingthe machine after long-term storage.

•Wipe offthe coat ofgrease fromthe pistonrods of the hydraulic cylinders.

• Remove the drainplugsfrom the hydraulic tank, fuel tank, engine oilpan, and travelmotors,and drainthe water.

• Drainthe water fromthe engine oilfilter, fuelfilter, and hydraulic linefilter.

• Cany out the checks beforestarting and wann up the n^hine thoroughly, tfien check all parts of the machine

carefully.
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9. HANDLING BATTERY

When handling batteries, afways do as follows.

adanger
• Before working with the battery, stop the engine and turn the key in 0ie starting switch to tiie OFF
position. I

• When working with the battery, always wear saf^ glasses. When removing, disconnect
• Batteries generate hydrogen gas, so there is danger of
explosion. ck .
Do not smoke, use a lighter, or create any spark near the
batten'. (T)

• Battery electrolytecontains sulphuric acid. Ifyou get acid ^
on yourself, immediately flush the area with large amounts
ofwater. If acid gets into your eyes, flush them immediately J
with large amounts offt^h water, then goto a doctor for L
treatment

• When removing the battery, first disconnect the negative (-) When inkling, in^l
terminal ofthecablefromtheground. the positive^iminal first
When installing, install the positive (+)terminal first

•If a tool touches the cable connecting the positive temiinal n
and the chassis, there isdanger that itwill cause sparks. Do ^
not carry tools in your breast pocket

• Defective contact caused by loose battery terminals can
generate sparks and lead toanexplosion. I
Tightenthe batteryterminals securely. amosttto

When installing, install
the positive + teiminal first

9.1 PRECAUTIONS WHEN HANDLING BATTERY
•Alwaysbe carefulnot to let the battery become discharged.

Donotwait for the battery to becomedischarged before recharging it; measure the specific gravity of ttie battery

electrolyte beforehand and charge &)e battery ifnecessary.

Always keeping the batteryingood condition will extend the life ofthe battery.

• When operating the machine in high temperatures, check the level of the batteryelectrxDlyte at shorter intervals

than specified for periodic inspection and maintenance.

• When working in kDw temperatures, the capacity of the battery will drop considerably, so maintain the battery

charge as closeas possibleto 100%,and insulate itagainstcoldtemperaturesso tfiatthe machinecan be started

easily the next moming.

When adding distlled water, to prevent the electrolyte from freezing, always add the distilled water immediately
before startingoperations on the follovwng moming.



9.2 REMOVAL AND INSTALLATION OF BATTERY
The batteryis installed infrontof the fueltank on the frontright side oftfie machine.

[1] REMOVAL

1. Open the engine IwnneL For details, see "2.12 ENGINEBONNET.

2. Remove 2 locknuts (1) (leftand right x 2), then remove plate (2).

3. Disconnect the t>attery cable finom negative (-) terminal (4) for the

ground, then disconnect at positive(+)terminal end (6).

4. Remove the battery(3).

[q INSTALLATION

Install the batteries in the reverse order to removal.

-A-When connecting the battery cables, always install the negative (-}
terminal (4)at the ground end last.

9.3 PRECAUTIONS WHEN CHARGING BATTERY
Ifthe batterybecomes dischaiiged or the batterycharge is low, charge the battery.

To charge the batterywhen itis still mounted on the machine,do as fbilows.

AWARNING

XMA68710

It is dangerous if the temperature of the batteiy electrolyte exceeds 45 deg 0 during charging, so stop
cliarging and wait for the temperature to go down.

•Disconnect the wiring finom the battery terminals before charging.

There is danger of abnormal voltage being applied to the alternatorand damaging it.

When disconnecting the wiring, always disconnect the negative (-)terminalwiring first; and when connecting the

wiring, always connect the negative (-} terminalwiring last

•During charging, removeallthe plugsfromthe batterycellsto allowany gas to escape.

•When the charging is completed, stop the charging immediately.

Ifthe batteryis overcharged,overheatingof the batterywin cause damage to the battery.

-ArRefierence: Measure thespecific gravity and calculate the rateofchargefrom the following conversion table.

Rated of charge (%)
Temp. of batteryelectrolyte[deg C (deg F)]

20(68) 0(32) -10(14) -20 (-4)

100 128 129 1.30 1.31

90 126 127 1.28 129

80 1.24 1.25 1.26 1.27

75 123 1.24 125 126
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9.4 STARTING ENGINE WITH BOOSTER CABLE

Iftiie battery is discharged and lxx»ster cables are used to start the engine, do as follows

ADANGER
• Be careful not to let the normal machine and problem machine contact each
• When connecting the cables, never let the positive (+) and I

negative (-)tenninals contact each other.
• Make sure that there is no mistake in tiie booster cable

connection.

When the final connection is made to the negative (-)
terminal, sparks will be generated, so do not connect to the
negative (-) temiinal of the battery on the problem machine. 0
Connect to the engine block. ^

• When starting the engine with a booster cable, always wear
safety glasses. k.

NOTICE

• The size of the booster cable and clip should be suitable for the battery capacity. Check that they are
not corroded or damaged.

• The battery on the nom^ai 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 starting switches of the normal machine

and problem machine are both at the OFF positbn.

2. Connect the clips at the ends of booster cable A to the

positive (+)terminal of the problem machine and tiie normal

machine.

3. Connect one clip of booster cable B to the negative (-)

terminal of the normal machine.

4. Connect the other clip of txxjster cable B to the engine block

of tfie problem machine.

5. Start tiie problem machine.

[2] DISCONNECTING THE BOOSTER CABLE

★The numbers intiie diagram on the right show tiie order for

connecting the cables.

When the engine on tiie problem machine starts, remove tiie

cables intiie reverse order to connecting.

Booster supply

©
®

Batteries of
the machine

Connect to the engine block
earth of tiie machine al068690e

^
Booster supply

©
®

Batteries of
the machine

Connect to the engine block
earth of the machine alo687ooe



10. TROUBLESHOOTING

ff itis feltthat there is any abnormality, investigate the cause immediately and take the necessary actionto prevent

any serious failure.

Ifthe cause is unknown, please contactyourdistributor forrepairs.

When contactingyourdistributor, please givethe machine serial number and engine number.

10.1 PROBLEMS WITH ENGINE RELATED PARTS

Problem Main causes Remedy

Starting motor does not turn when
starting switch is turned to START

• Insufficient batterycharge
• Defiective wiring
• Failure instarting motor, relay

•Charge
• Check, repair
• Contact your distributor

Starting motor tums, but cranks
engine slowly

• Insufficient batterycharge
• Defiective ground connectionwiring
•Viscosity ofengine oilis too high

• Charge
• Check, repair
• Change to proper viscosity

Starting nxstor tums, but engine
does not start

• Lack offuel
•Air in fuel line

• Failure infiielinjection pump
•Failureinengine

•Check, add fiiel
• Bleed air

• Contact yourdistributor
• Contact yourdistributor

Afterwarming-up operation. Engine
oil pressure lamp on monitor panel
stays lighted up even when engine
sp^ is raised
(Engineoilpressure does not rise)

•Lack ofengine oil
• Ctoggedengine oilfilter
• Failure inengine parts

• Check, add oil
•Replace new parts
• Contact yourdistributor

Engine water temperature gauge
points to around ted range, or
steam spurts out from near radiator
system

• Lack ofcoolant

• Leakageofoil fifom coolantsystem

• Loose fian belt

• Clogged radiator fin
• Defective tiiermostat

• Overioading, operation under
excessive k)ad

•Check, add water
• Check, repair or ccontact your

distributor

• Check, adjust, or replace new
belt

• Check, clean
•Replace new parts
• Reduce to bek3w max. paybad

Engine water temperature gauge
pointsdoes not reach around green
range

• Deliecbve tiiermostat

• IDefective engine water temperature
gauge

•Replace new parts
•Replace new parts

Engine exhaust coloris white
• Engineoil levelis too high
• Improperfuel

• Adjust to correct amount
• Change to specifiedfuel

Engine exhaust cobr is too black
•Ck)gged aircleaner
• Improperfuel
• Failure inengine

• Check, clean
• Change to specifiedfuel
• Contact yourdistributor
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Problem Main causes Remedy

Enginedoes not ain smoothly

•Air in fuel line

• Fuel filterclogged with dirt,water in
fuel filter

• Leakage offuelfromfuelsystem
• Failure inengine

• Bleed air

• Check, replace new parts, or
repair

• Check, repair
• Contact your distributor

Engine stops when set to lowspeed • Failure inengine • Contactyourdistributor

Engine suddenly stops during
operation

• Lack of fuel

• Lackofengine oil
• Failure inengine

• Check, add fuel
• Check, add oil
• Contact your distributor

10.2 PROBLEMS WITH CHASSIS RELATED PARTS

Problem Main causes Remedy

Machine does not move

• Pari<ing brake still applied

• Leakage of oilfromhydraulic system
• Travel lever cable disconnected
• Failurein hydraulic equipment

• Release pari^ing brake, or check
brake piping

• Check, repair
• Check, repair
• Contact your distributor

HST oil pressure lamp on nronitor
panel lightsup duringoperation
(HSToil pressure is lowered)

• Clogged hydraulb linefitter
• Clogged strainer inskte hydraulic
tank

•Defiectivewiring
• Failureinhydraulic equipment

• Check, clean
• Check, clean

• Check, repair
• Contactyourdistributor

Abnomfial noise generated from
around pump

• Clogged strainer inside hydraulic
tank

• Leakage ofoil firom hydraulic system
• Failureinhydraulic equipment

• Check, clean, or replace new
parts

• Check, repair
• Contactyourdistributor

HST oil temperature lamp on
nxjnitor panel lights up during
operation
(Hydraulic oil temperature rises too
h'^h)

• Lackofoilinside hydraulic tank
•Loosefan belt
• Cloggedoilcoolerfins
• Leakage ofoil from hydraulic system
• Operation under excessive load

• Check, add oil
• Check,adjust or replace
• Check, clean
• Check, repair
• Operatewithin max.paytoad

Rubber crawler comes off • Rubber crawler tension too loose • Check,adjust

Abnomfial wear ofsprocket • Rubbercrawlertensiontoo 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 duringoperatbn
(Batteryis not charging)

• Defectivewiring
• Blown fuse at rear of monitorpanel
• Loose fan belt
•Defective alternator

• Deflectivebattery function

• Check, repair
• Check, replace
• Check, adjust or replace
• Contact yourdistributor
• Check, repair or replace

Head lamp is not bright
• Battery charge is too low
•Defective alternator

•Charge
• Contact yourdistributor

No lamps lightup
•Blouvnfuse
• Defectivewiring
• Defectivelamp switch

• Check, replace
• Check, repair
• Check, replace

Individual head lamps,gauge lamps
do not lightup

• Blown buib
•Defective wiring

•Replace
• Check, repair

Horn does not sound

• Blown fuse

•Defective wiring
• Defective hom

• Check, replace
• Check, repair
• Check, replace

Left, righttum signal lamps do not
flash

•Blown fuse
• Defectivewiring
• Defectiveflasher relay
• Defective flasher swltcFi

• Check, replace
• Check, repair
• Check, replace
• Check, replace

Parking brake buzzer does not
sound

•BkMvnfuse

• Defectivewiring
•Defective buzzer

• Defective pari<ing brake switch

• Check, replace
• Check, repair
• Check, replace
• Check, replace

Backup buzzer does not sound

• Blown fuse

•Defective wiring
• Defective buzzer

• Defective backup switch

• Check, replace
• Check, repair
• Check, replace
• Check, adjust or replace

Sk)pe alarmbuzzer does not sound

•Blown fuse
• Defective wiring
• Defective buzzer

• Defective slope alarm unit

• Check, replace
• Check, replace
• Contact your distributor
• Contact yourdistributor
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1. BASIC OUTLINE OF MAINTENANCE

[1]0IL

• Oil isusedunderextremely heavy-duty conditions (high temperature, high pressure) in theengine, hydraulic pump,
motor,and workequipment Therefore, itdeteriorates as time passes.

Atways use the grade ofoil and the oil which matches the ambienttemperaturelisted inthisoperatbn manual.

Even ifthe oilis notdirty, always change itat the specified interval.

•When adding oil, do not mixoilsofdifferent grades or brands.

•Always add oil to the specified oil level. Toomuchoil and too littie oil are boththe cause ofproblems.

•When changingthe oil, always replace the relatedoilfitter at the same time.

•Always be careful when handling oil to preventwater, dirty, orother impurities from gating into the oil.

A large proportion of problems with the machine are caused by impurrties getting into the oil, so be extremely

careful not to let impurities get into the oil: always store the oil indoors and carryout oil^lling operations in a
dust-free environment.

• If theoil isa miDcy white, thereisprobably water orairinVne circuit In suchcases, pleasecontact yourdistributor.

[2] FUEL

• Do not use any fiielexcept diesel oil.

•Always use tiie fuel specified forthe ambienttemperature listed inthisoperation manual.

• Thefuel pump isa precision instrument, so iffuel containing wateror dirt isused,tiiefuel pump will stopworking.
Be extremely careful notto let impurities get into tiie fuel: always store tiie fuel indoors and carry out refueling

operations in a dust-4^ environment

• If fuel isstored indrum cans, storetiiedrum cans on tiieir sides so tiiattiieports intiiedrum cans are ina straight
lineto tiie side. Thisactionwill preventdamp airffombeingsucked in.

•To prevent moisture intiieairfiom getting into tiiefuel tank, always fill tiietankaftertiiecompletion ofeach day's
work.

• If tiiemachine runsoutoffuel, orwhen tiiefuel filter has beenreplaced, itisnecessary tobleed tiieairtiiecircuit
Always readthe separate operation manual fortiieenginewhencarrying outtfiis operatbn.

P] COOLANT

• Do not use riverwater,wellwater,or water firxnsimplewater linesas tiie coolant

Suchkinds ofwater contain many impurities, suchas calcium and dirt, so scalewill collect inside tiieengine and
radiator. Thiswill cause improper heatexchange, and will leadtooverheating.

• Iftiieengineoverheats,allow tiieengineto cooldown, ttienadd coolant

•When usingantifreeze, alwaysfollow tiie precautions given intiie operation manual.

[4] GREASE

• Greaseisusedat tiieconnecting points oftiiedump body orteavel lever linkage toprevent gouging ornoise.
• Thegrease nipples notlisted intiiis manual are nipples usedforovertiaul, so tiiere is no needto add grease to
tiiem.However, ifany gougingor noiseoccurs during use, add grease.

•When adding grease, pump in greaseuntil tiieold greaseiscompletely forced out. ttien wipe offall ttieold grease.
Beparticularly careful towipe offtiiegreaseatpoints where mud anddirty may stick andcausewearoftiierotating
parts.
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[q FILTERS
• Riters are used to preventtroublecaused when impurities Inthe oil, fuel, or airenter important equipment When

the replacementinten/al listed inthisnfianual is reached,alwaysreplaceorcleanthe 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. Always replace them withnew parts.

• When replacing the oil fitter, check the oldfilter forany metalparticles or pieces ofrubberfrom the hoses.

Ifany rubberor metalisfound, please contactyourdistributor. Thisactbn is important to preventany failure before

it occurs.

• When usingnewfilters, do not removethe wrapping until immediately beforeusingthem.

[61 ELECTRICALCOIMPONENTS

• Itis extremely dangerousifelectrical componentsbecome wetor the film covering them is broken. Thismay lead

to electrical leakageand maycause misoperab'on ofthe machine.Whenwashingthe machine,take care nottoget

water onto electrical components.

• Never remove any electrical components fiiom the machine or disassemble them.

•Always contact yourdistributor before Installing additional electrical equipment toyourmachine.
• Afterthe machine has been used near the sea or after ithas been used forspreading fertireer, wipe the electrical

components carefully with a dryclothto preventcorrosion.

[7] HYDRAUUC SYSTEM

• The hydraulic equipment is at high temperature and high pressure during operations and nnmediately after
operatbns have been completed.

When canying outinspection andmaintenance ofthe hydraulic equipment, always doas follows.
(1) Stopthemachine on level ground, and lower thewori< equipment totheground so that thereis nopressure in

the hydraulic cylinderdrcuil

(2)Alwaysstop the engine.

(3)Loosenthe hydraulic tankcap slowly, then removeH

(4) Always wait for the temperature to go down before starting maintenance. Even when the temperature goes
down, thecircuits arestill under internal pressure, so when removing plugs orhoses, donotstanddirectly infiront
of them, and loosenthe connectionsstowly before removing.

• If high-pressure hoses, connections, orhydraulic equipment have been removed, always replace the0-ring.
• When replacing or cleaning the hydraulic line filter or strainer, or when repladng or repairing the hydraulic
equipment orhoses, always bleed theairfirom thedrcuit after completion oftiieoperatk}n.
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2. PRECAUTIONS FOR MAINTENANCE

A WARKiiNr;

• 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, ahvays read the separate engine operation
manual and make sure that you understand it

[1] CHECK HOURMETER

• Read the hourmeterevery day to check ifthe requiredinterval has been reached forany maintenance item.

[2] USE GENUINE PARTS

• When replacing parts, always use the genuine parts specif^ inthe parte list.

[3] PRECAUTIONS WHEN ADDING OR CHANGING OIL OR GREASE

• When adding or changing fuel, oil, or grease, always use the type ^^ecified by Morooka. Be sure to use the

viscosity specifiedforthe ambient temperature.

• Never mixtypes of oilor brands of oilfrcwn differentmakers.

«The oil used when the machine is shipped from the factory is asshown in the table belcw.
Item Type Brand

Engine oil pan CF-4 /DH-1 10W-3Q "jX Nippon Oil &Energy CF-4DH-110W-3Q-
Hydraulictank Hydraulic oil ISO \/G46 Idemitsu Kosan Super Hydro X46
Travel motor reduction gear case SAE90 GL-5 ShowaShell Sekiyu Geico oil 5090

[4] PRECAUTIONS WHEN WASHING OR CLEANING MACHINE

1.Wash orclean themachine tomake It easier tolocate problem points. In partcular, wash theoil filler, level gauge,
and greasing plugs to prevent dirt or mudfrom entering virtien adding oil orgrease.

2.Cover elecbical parts, suc^i as thestarting motor oralternator, with a sheettoprevent water from getting onthem.
3. Donotcarryout high-pressure washingforthe radiator or oil coolerparts.

[5\ BE CAREFUL OF OIL AND COOLANT TEMPERATURE

1. It is dangerous to drain the oil orcoolant orreplace the filters immediately after stopping the engine. Wait for the
machine to cooldown before carryingout such operations.

2.When draining the oil, warm up theoil toa suitable temperature (approx. 20- 40deg C) before carrying out the
operation.

[6] PRECAUTIONS WHEN CHECKING OIL LEVEL, ADDING OIL
1. When checking the oil level oradding oil, choose a place where there is no dust toprevent dirt from entering the

oil line.

2. Usecleanoil andgrease. Usea cleancontainer to prevent dirt from getting In.

3. If there isa strainer fitted totheoil filler port, donot remove thestrainer when adding oil.
4.Check that the lubricating oil is at thecorrect level. The oil level should not betoo high ortoo low.



[7] CHECKINGDRAINED OIL, HLTER

• When the oil has been changed or the filter replaced, always checkthe drainedoil and removed filter tocheckfor

metal particlesor other foreignmaterials.

18\SETTING UP WARNING SIGNS

• When the oil or coolant has been drained, put warning signs (Part No.: 1-41010-1210) in the operator's

compartmentto preventanyone fifom startingthe engine by mistake.

PRECAUTIONS WHEN WASHING PARTS

• When washingparts, use a non-flammable washing agent or diesel oil.

When usingdiesel oil, do not bringlighted cigarettes or cigarette lighters close.

[1(q PRECAUTIONS WHEN INSTALLING PARTS

• When 0-rings, gaskets,orotherseals are used forthe mounting surface, dean the mounting surfaceand always

replace the seal with a new part

[11] PRECAUTIONS WHEN CARRYING OUT INSPECTION AND MAINTENANCE OF A MACHINE
AFTER OPERATIONS IN DUSTY AREAS

• Check carefully forclogging ofthe airdeaner, and clean the airdeaner elementmorefrequently.

• Clean the radiatorcore, oilcooler core and intercoolerconemore fifequently to prevent dogging.

• Replace the fiielfilter more frequently.

• Clean electrical partscarefully (in particular, the starting motoror alternator) to preventdustfiiom collecting.

[12] PRECAUTIONS WHEN CARRYING OUT INSPECTION AND MAINTENANCE ON MACHINES
BEFORE STARTINGOPERATIONS INSWAMPYAREAS, RAIN,RIVERBEDS, OR SNOW

• Befbre starting operations, check that the drain plug underthe engineand the greasingplugs forthe track rollers

are securely tightened.

• After complelfon ofoperatfons, wash the machinecar^lly and checkforcracks and damage, and forkxjseor

missing nuts and bolts.
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3. USE OF FUEL AND LUBRICANTS ACCORDING TO AMBIENT

TEMPERATURE

3.1 FUEL, COOLANT, AND LUBRICANT TABLE
NOTICE

»Thequalityof engine oil influences significantly on the engine perfbnmance and start ability. Always
use the engine oil of CF-4 10W-30 class or CF-4/DH-1 and of specified viscosity (refer to the table
iseiow)according to the ambient temperatures.

>Always use diesel fuel. Never use additives such as anti-freeze and water-removing agents. Otherwise,
the fiiel injectionsystem may be damaged. Never use kerosene, as itmay cause a trouble.

>Select the fueland oilfiiom the table belowaccordingto the ambienttemperature.

>The specified capacity isthe total amountofoil, including the oil inthe piping ofthe various components.

>The refill capacity isthe amountofoil added whenchanging the oil during inspection and maintenance.

•When starting the engine in an ambient temperature of lower than 0 deg C, always use a grade specified for

temperaturesbelow 0 deg C,even ifthe temperaturegoes upto 10 deg C during the daytime.

' Forthe coolantmixture ratio ofcooling water, see "Operation 7. ColdWeatherOperation" in"[2] Coolant IWixture

Ratio inCooling Water".

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

-22 -4 14 32 50 68 86 104T
-30 -20 -10 0 10 20 30 40^

SAE10W-30

SO VG56

ISO VG46

III!

ISO VG32

SAE90

nn

AST(VlD975 No.2

>rMt)975 No.l

Long Life Coolant
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CAPACITY

Specified

ii.2je
2.S6USgal
2.46 UK gal

58 j2
15.32 US gal
12.76 UK gal

1.3Je
0.34 US gal
0.29 UK gal

75Je
19.82 US gal
16.50 UK gal

6.3je
1.66 US gal
1.39 UK gal

Refill

ii.2je
2.96 US gal
2.46 UK gal

55je
14.53 US gal
12.10 UK gal



REMARK

•When fuelsulphurcontent is less than 0.5 %, change oilinthe oilpan every periodicmaintenance hoursdescnt)ed

in this manual.

Change oil accordingto the following table iffuelsulphurcontent is above 0.5%.

Fuel sulphur content Change interval of oilinengine oilpan

0.5 to 1.0% 1/2 of regularinterval

Above 1.0% 1/4 of regularinterval

• We recommend genuine oilwhich has been specifically formulated and approved for use inengine and hydraulic

workequipment applications.

Specifiedcapacity: Totalamount of oil including oil forcomponents and oilinpiping.

Refill capacity: Amountofoil needed to refill system during normal inspection and maintenance.

ASTM: AmericanSocietyofTesting and Material

SAE:Society ofAutomotiveEngineers

API: American Petroleum InsUtule

• Hydraulic oil: JX Nippon Oil &Energy Highland WideK\/46.

•k Whenchanging the hydraulic oil, pleasecontact yourdistributor.
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4. TOOLS AND TIGHTENING TORQUES

4.1 INTRODUCTION OF NECESSARY TOOLS
The following toolsare needed when carrying out maintenance.

Ifthe tools are broken or wom, please order new tools fromyour distributor.

No. Nanfieoftool Part No. Remari<s

1 Wrench set 0-910000000

0-910000709

0-9100^10

(>-910(M)1113

0-910001214

0-9100-01719

0-910002224

Width across flats(SI x S2)
7mm X9mm «
ftmmYinmm . ^

11mm X13mm

12mm X14mm

17mm X19mm ^ A0053370
22mm X24mm

2 Wrench 0-910&04600 Width across flats 46nmi

3 Screw driver(+) 0-9210-00150

4 Screw driver(-) 0-920000200
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4.2 TORQUE LIST FOR BOLTS AND NUTS
Unless otherwise specified, tighten the nietric bolts and nuts to the

torque shown in the table below.

The tightening torque is determined by the width across flats (b)of the

nut and boil

NOTICE
When t^htening panels or other parts with tightening fixtures
made of plastic, be careful not to use excessh^e tightening
torque. Tightening excessively will damage the plastic parts.
Be extremelycareful when tightening.

b

AD0S3380

Thread diameter X

Width across thread

pitchflats
(a) (mm Xmm)

Width across flats

(b)(mm)

Tightening torque(kgf-m) {isl-m}

Tensile strength 4T Tensile Strength11T

3x0.5 5.5 0.05 {0.5} 0.2 {1.8}

4x0.7 7 0.1 {1.0} 0.4 {4.1}

5x0.8 8 02 {22} 0.8 {82}

6x1.0 10 0.4 {3.6} 1.4 {14.0}

8x1.25 13 0.9 {8.9} 3.5 {34.0}

10x1.5 17 1.8 {17.7} 6.9 {67.4}

12x1.75 19 3.2 {30.9} 12.0 {117}

14x2.0 22 5.0 {49.1} 19.1 {187}

16x2.0 24 7.8 {76.7} 29.7 {291}

18x2.5 27 10.7 {105} 40.9 {401}

20x2.5 30 15.3 {149} 58.1 {570}

22x2.5 32 20.8 {203} 79.0 {775}

24x3.0 36 26.4 {258} 100 {983}

27x3.0 41 38.6 {378} 147 {1440}

30x3.5 46 52.4 {513} 199 {1955}

33x3.5 50 71.3 {699} 271 {2660}

36x4.0 65 91.6 {898} 348 {3416}

39x4.0 60 119 {1162} 451 {4421}
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5. PERIODIC REPLACEMENT OF CRITICAL PARTS

5.1 PERIODIC REPLACEMENT INTERVAL (EVERY 2 YEARS)
In order tofurther increase thesafely oftheniachine Morooka recomnnends periodic inspection and replacement of
critical parts (hydraulic hoses, fuel hoses, etc.) which are related tocausesoffire andtoefficient^ in the raising and
lowering ofthe dump bodyand traveling and stopping functbns ofthe machine.

With these parts,the material changes as timepasses, and theyeasilywearor deteriorate. However, itis difficult to

judgethecondition ofthe partssimply byperiodic maintenance, so theyshould always be replaced aftera fixed time

has passed, regardless oftheircondition. Always replace themwith newgenuine partstoensure thatthe machine

alwaysmaintains itsfunction completely.

5.2 PERIODIC INSPECTION

^WARNING

• Check the hydraulic hoses and fuel hoses carefully to check for cracks, deterioration, or other
damage, and to check that there is no leakage from the connections.
When canying out checks before starting, always check the ground under the machine to check for
traces ofoil leakage.

•When replacing the hydraulic hoses or fuelhoses, alwaysordergenuineparts.Never use any imitatran
orsubstitute parts.

• When any hydraulic hose is replaced, always replace the O-rings at the same time. Failureto do this
willcause oil leakage.

If the monthly inspection orchecksbefore starting showanyabnormality, suchas leakage ofoil ordeformation and
cracking, tighten the parts immediately or replacethemwith newgenuineparts.

When doing this, checkthe hose clamps at thesame time, and replacethemiftheyare deformed orcracked.
Checkand repairany hydraulic hoses,even iftheyare notlisted as critical parts.

The table belowshows the checks to be carried outduring periodic maintenance.

Periodic maintenance interval Inspection items

Checks before starting • Leakage ofoil from caulked portions, connections offuel hoses, hydraulic
hoses

Monthly inspection

• Leakage ofoil from caulked portrons, connections offuel hoses, hydraulic
hoses

• Damagetofuel hoses, hydraulic hoses (cracks, wear, gouging, swelling,
crushing)

• Interfierencewith other parts

Every2 years inspection

• Replacement of critical parts
• Leakage ofoil fifom caulked portions, connections offuel hoses, hydraulic

hoses

• Damage to fuel hoses, hydraulic hoses (cracks, wear, gouging, swelling,
crushing)

• Interiierence with other parts
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5.3 SPECIFIED PERIODIC REPLACEMENT PARTS

' 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 tiie 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 yourdistributor to place orders.

Replac^ent interval

As the periodic replac^ent parts, tiie parts shown in the table below should be used.

For details of the parts, see the parts list(parts book).

No. No. Periodic r^lacement parts Q'ty

1 Fuel hose (fuel tank to fuel/water separator) 1

2 Fuel hose (^elA/i/ater separator to fuelsupply pump) 1

3 Fuel hose (fijel pump to fuelfilter) 1

4 Fuel hose (ftjelfiltertofuel injection pump) 1 ^
5 Fuel hose (fuel injectbn pump to fuel tank) 1

6 Hydraulichose (main pump to/fromtravel nr>otor) 4

7 Hydraulic hose (gear pump to main control valve) 1

8 Hydraulic hose (maincontrol valve to dump cylinder) 2

9 Seat belt 1 F

Replace every 2 years

1 Replace every 3 years



6. MAINTENANCE SCHEDULE CHART

Service item Page
72 INITIAL 50 HOURS SERVICE ★This isonly afterthe first 100 hoursfornewniachines 3-13

[1] Change engine lubricating oil. replaceengine oilfilter 3-33

7.3 INITIAL 100 HOURS SERVICE ★This is onfy afterthe first 100hoursfornewmachines 3-13

[1] Replace hydraulic linefilter 3-34

\2]Change oilin hydraulic tank 3^5

7A INITIAL 500HOURS SERVICE ★This isonly afterthe first 500 hoursfornewmachines 3-13

[1] Change oil insidetravelmotorreduction gear case 3-36

7.5WHEN REQUIRED ★if necessary, canyoutthesechecks every day. 3-14

[1]Check, adjust rubbercrawlertensfon 3-14

\2]Check rubbercrawlerfordamage, wear 3-15

[3]Clean, replace aircleaner 3-16

[4] Cleaninskleofcooling systemand change coolant 3-18

[5]Check, clean radiatorfins,oilcooler fins 3-20

[6] Fuel system prime 3-21

7.6CHECK BEFORE STARTING ★Always canyoutthefollowing checks before starting theengine. 3-22

[1]Check coolant level,add water 3-22

[2]Check fuel level,add fuel 3-22

[3] Check, drainwater fipom fuelAwater separator 3-23

[4] Check engine lubricating oillevel, add oil 3-23

[5]Check oillevel inhydraulic tank, add oil 3-24

[6]Check dust indicator 3-24

[7]Check, adjust fian belt tensbn 3-25

[8]Check electricwiring 3-26

[9] Checkoperation ofswitches,lamps,gauges 3-26

[10] Check operationof hom, alamn buzzer 3-26

7.7 EVERY 50 HOURS SERVICE 3-27

[1] Drainwater, sediment from fuel tank 3-27

[2] Drain water,sedimentfromfiielAfvater separator 3-27

[3] Check loosen ofliiel piping and bands 3-28

7.8 EVERY 100 HOURS SERVICE 3-29

[1] Check batteryelectrolyte level, add distilled water 3-29

7.9 EVERY 250 HOURS SERVICE 3-30

[1]Grease travel lever 3^

[2] Grease travellever linkages 3-30

[3] Grease allparts of dump cylinder 3-31

[4] Grease dumpbodyrear side flap openingrod 3-31

[5] Grease dump body hinge pin 3-31

[6] Grease track roller pivotshaft 3^1

7.10 EVERY 500 HOURS SERVICE 3^2

[1]Replace fuel filter 3-32

[2]Clean fuelAwater separator 3-32

[3] Changeengine lubricating oil, replaceengineoil filter 3-33

[4]Replace hydrauliclinefilter 3-34

[5]Change oilin hydraulic tank 3-35

7.11 EVERY 1500 HOURS SERVICE 3-36

Change oil inside travel motorreduction gear case 3-36
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7. SERVICE PROCEDURE

^ 7.1 OUTUNE OF INSPECTION AND MAINTENANCE PROCEDURES
This section explains the methods for inspection and maintenance operations listed in "6. MAINTENANCE
SCHEDUi^CHARr.

Always observethe precautions related tosafetyforeach item, andcarry outthe operation safely.
Ifthe operation is difficult, do not tryto carry itout; please contact yourdistributor.

• The operations inthissectionrequire the following partsto be removed oropened,and then installed orclosed.

For details of the procedure, see the following sections.

(1)Engineinspection cover See "OPERATION, 2.12 ENGINE BONNET.

(2) Battery inspection covenSee "OPERATION, 2.13ENGINE UPPER AND REAR

(3)UndercoverSee "OPERATION, 2.14 UNDERCOVER".

7.2 INITIAL 50 HOURS SERVICE
Carry outthefollowing maintenance afterthe initial 100 hoursbieaking-in operation fornewmachines.

[1]CHANGE ENGINE LUBRICATING OIL, REPLACE ENGINE OIL FILTER
For details of the method of maintenance, see EVERY500 HOURS SERVICE.

7.3 INITIAL 100 HOURS SERVICE
Canyoutthefollowing maintenance after the initial 100hours breakingnn operatfon for newmachines.

[1] REPLACEHYDRAUUC UNE FILTER
For details of the method of maintenance, see EVERY600 HOURS SERVICE.

^ CHANGE OIL IN HYDRAUUC TANK
_ For details of the method of maintenance, see EVERY500 HOURS SERVICE.

7.4 INITIAL 500 HOURS SERVICE
Carry outthefc^lowing maintenance after theinitial 500 hours breaking-in operatfon for new machines.
[1] CHANGE OIL INSIDE TRAVEL MOTOR REDUCTION GEAR CASE
For details of the method of maintenance, see EVERY1500 HOURSSERVICE.
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7.5 WHEN REQUIRED
[1] CHECK,ADJUST RUBBER CRAWLERTENSION

Awarning
Thetension adjuster for the rublier crawler is chaiged with grease. The grease is Icept under high
pressure by the recoilspring Inside the tension adjuster.
Always follow the precautions given below. Failure to follow these precautions may cause thevalve to
flyout, resulting Inserious Injury or accklent
• Never loosen thetension adjustment valve more than oneturn. There is danger thatthevahre may fly
out

•When adjusting the tension, neverstand directly infrontofthe valve. Itisdangerous.

•CHECKING TENSION

1. Drive the machine a short distance fonA/ard and backward, thenstop
the engine.

2. Measure distance A from the rear end of the track frame to the center

ofthe idler, and checkthat itiswithin the fblknM'ng range.

★ DimensionA:260 ± 20 mm

★ If the result of the measurement shows that dimension Aisgreater
thanthe specified range, adjustthe mbbercrawler tenston. Fordetails,
see "ADJUSTING TENSION".

•ADJUSTING WIHEN TENSION IS LOOSE (When measurement isbek>w rangefordimension A)
^ Before adjusting, prepare a grease pump.
1. Remove 2 bolts, then removegrease valve cover(1).

2. Using the grease pump, pump in grease through valve (2) until
dimensbnAiswithin the rangegiven for"CHECKING TENSION".
★ If dimension Adoes not enter the range above even when grease

is pumped in, the aibber crawler must be replaced, or there is
probably some abnormality in the tension adjuster, so please
contact your distributor.

3. Drive the machine a short distance forward and backward to nfiake

the tension uniform, then repeat the steps for "CHECKING

TENSION" to measure dimension A.

4. Install grease valve cover(1), thentighten the bidts.
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• ADJUSTING WHEN TENSION ISTIGHT (when measurement is alx)ve range for dimension A)

1. Remov82 boRs, then remove grease valve cover (1).

2. Loosen valve (2) until dimension A is within the range given for

"CHECKING TENSION".

★ Ifthe grease comes out slowly, push the Idler end of the njbl)er

crawlerstrongly.

Never loosen valve (2) more than 1 turn.

★ If the grease still comesout slowly, startthe engine and drive the
machine a short distance fbnivard and backward.

3. Tightenvalve(2)securely.

4. Drive the machine a short distance forward and backward to make

the tenston uniform, then repeat the steps for "CHECKING

TENSION" to measure dimension A.

5. Install grease valvecover (1),then tightenthe bolts.

\2\ CHECK RUBBER CRAWLER FOR DAIMAGE, WEAR

AWARNING

XMA12360

XMA12380

Ifthereare any large cracks or damageto the rubbercrenvler, replace the rubtier crawler immediately.
Thereis danger that the rubber crawlermaybreaksuddenlywithoutwarningduringoperations.

NOTICE

Whenchecking the rubbercrawler, removeallmudand snow fromthe crawlerbeforechecking.
Using the rubbercrawler when it has exceeded the wear limit virill cause slipping and will reducethe
drawbar pull. Ifthe rubbercrawler Is In thefollowing condition, replace itwith a newrubbercrawler.

If the height of the lug is less than 1/3 of the standard dimensfon,

replace the nibber crawler.

★ Standardheight 35 mm

★Wear limit 12 mm

If thereare cracks or deep cuts and the wire inthe coreofthe rubber
crawlercan be seen, replace the rubbercrawler.
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[3] CLEAN, REPLACE AIR CLEANER

^WARNING
>Never clean, or replace the air cleaner when the engine Is running.
>When using compressed air to ciean the element, there is danger that dirt and dust may flyand get into
eyes. Always wear safety glasses.

NOTICE

• When cleaning the outer element, do not hit it or knock it against other objects.
>Do not use the outer element ifthe folds or seal are damaged.
>Replace the outer element with a new part if it has been cleaned tiiree or four times, or if it has been
used for one year. When replacing the outer element, replace the inner element at the same time.

' After cleaning the outer element, if the engine exhaust gas color is black or tiiere is lack of power,
replace tiie 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 itwith a new element

•CHECK AIR CLEANER

1. Open the engine bonnet. For details, see "OPERATION 2.12

ENGINE BONNET.

2. Ifdust indicator (1) inside the air cleaner is red, clean 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 catchers (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 ofelement(4).

Next, blow along the folds from the outside of the element, then blow

fromthe Insideofthe element again.

XMA68800
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5. Aftercleaning, use a light bulb from Inside the element to check if

there are any smaD holes or thin places in the element Replace the

element ifsuch places are found.

6. Aftercleaningthe outer element (4),insertthe outer element (4)to the

body.

7. Remove the valve (5) from the air cleaner cover (2), then dean the

inside ofthe valve and cover.

8. Aftercleaningthe valve (5) and air cleaner cover (2), install the valve

(5) to aircleaner cover (2).

9. Rt the aircleaner cover (2)to the body, then secure with catcher (3).

^ArWrth the aircleanercove (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

Remove the outer element and replace itwitha new element

For details of the prcx»dure, see METHOD OF CLEANING OUTER

ELEMENT. When replacing 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 element.

For detailsof the procedure, see METHOD OF CLEANING OUTER

ELEMENT.

2. Take the out inner element (6).

3. Cover the airconnector end (airoutlet)witha clean clothor ctothtape.

4. Cleanthe insideofthe body, then removethe coverfitted inStep 3.

5. Insert the new inner element (6) in the body.

6. Installthe outer element (4).

For detailsof the procedure, see METHOD OF CLEANING OUTER

ELEMENT.
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[4] CLEAN INSIDEOF COOUNG SYSTEM AND CHANGE COOLANT

^WARNING
>Immediately after the engine is stopped, the coolant is at high temperature, so there is danger of bums
ifyou drain the coolant Immediately.
Wait for the engine to cool down before draining the coolant

»Do not suddenly remove the cap when 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, tum it
slowly to fiilly release the internal pressure, then remove the cap.

NOTICE

• Replace the cooling water (coolant) every year or 2000 running hours whichever comes first
• For the coolant mixture ratio of cooling water, see "Operation 8. Cold Weather Operation" in
Coolant MixtureRatio in Cooling Water ".

Clean the cooling waterdrcuitas follows.

irUse tapwaterforthecoolant
IDo not use riverwater, wellwater, or untreated water supplies.

1. Stop the machine on levelground and stop the engine.

2. Open the engine bonnet. For details, see "OPERATION 2.12

ENGINE BONNET.

3. Tum radiatorcap (2) slowly to fully release the internalpressure, and

remove it

4. Open the undercover. For details, see "OPERATION 2.14

UNDERCOVER".

5. Loosen the band (4)and remove the radiatordrain cap (3),then drain

the water.

^If there isantifreeze inthe coolant, putcontainer to catchthe water
under of the drain pipe.

6. Afterdraining the water, install the radiatordraincap (3), then add tep

water through the water filler to fill the radiator.

★Tighten the band(4) ofradiator drain cap (3) slightly.
7. Remove radiatordraincap (3),then start the engine, mn at lowidling,

and mn water throughthe system to flush itfor 10 minutes.

★While mnning water through thecooling system toflush it, becareful toadjust thewaterflow so thatthe radiator
is always full.

★While mnning water through thecooling system toflush it, be careful that thewater supply hosedoes not slip
out of the water filler.

8. Afterflushing the system, stop the engine, stop the water supply, then drainthe water.

9. After draining the water, install the radiator draincap (3), then add cleaning agent through the waterfiller.

★For details ofthemethod ofcleaning, see theinstructions onthecleaning agent
★Tighten the band(4) ofradiator drain cap (3) slightly.
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10.After flushing with deaningagent, rennove radiatordrain cap (3), drain the water, thenstarttheengine, runat low

idling, and flush withwater until dean water comes out

-A-While running water through the cooling system to flush it, be careful to adjust the waterflow so that the

radiatoris always full.

★While running waterthrough the cooling systemto flush It, be careful thatthewatersupply hose does notslip

out of the water filler.

11.Whendean watercomes out stopthe engine, and install the radiator drain cap (3), thentighten the band (4)
securely.

12. Add tap water throughthe water filler to fill the radiator.

13.Starttheengine, ainfor 5 minutes at low idling, thenrun for a further 5 minutes at high idling to remove the air
from the coolant

★Leavethe radiator cap removed whendoing this.

14. Stop the engine, leaveforapprox. 3 minutes, then add tap water to

near the top ofthe waterfiller, and tighten the radiator cap (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 between the LOW and FULL lines.

17. Ctose the engine bonnet 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, OIL COOLER FINS

^WARNING

• Never inspect or clean the fins when the engine is running. Always stop the engine before starting the
operation.

• When using compressed air to clean tfie 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 than0.29Mpa {3 kgffcm^}, andstand
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 willbe
damaged and this will cause leakage of water or oil.

' When cleaning the fins, do not use steam or water instead of compressed air.Thiscauses ck>gging.

1. Open the engine bonnet. For details, see "OPERATION 2.12

ENGINE BONNET'.

2. Checkthe radiator fins (1)and oil cooler fins (2)to see ifthere is any

mud, dirt, dead leaves, or paper clogging the fins.

3. If the resultofttie inspection showsthat the fins are clogged, blowwith

dry compressed air{0.29 MPa [3 kgf/cm^]) toclean.
4. After cleaning the fins, close the engine bonnet For details, see

"OPERATION 2.12 ENGINE BONNET.



[Q FUEL SYSTEM PRIME

Contact with high pressure fuel maycause fluid penetrationand bum hazards. High pressure ^el spay
maycause a fire hazard. Failure to follow these Inspection, maintenance and service instructions may
cause personal Injuiy or death.

Donot crank the engine continuouslyfor more than 15seconds. Allow the starting motorto cool fortwo
minutes before cranking the engine again.

If airenters thefuel system, theairmust be purged from thefuel system t)efore theengine canbestarted. Air cane
nter the fuel system when the following events occur.

• The fueltank is emptyor the fuel tank has been partially drained.

• The low pressure fuel lines are disconnected.

• A leak exists in the lowpressure fuel system.

• The fuel fitter has been replaced.

Usethe following procedures inorderto remove airfrom the fuel system.
1. Open the engine bonnet. For details, see "OPERATION 2.12

ENGINE BONNET".

2. Remove the engine rear cover and engine upper cover. Fordetails,

see "OPERATION 2.13 ENGINE REAR COVER AND ENGINE

UPPER COVER".

3. Fill the foel tank with fuel and tum the lever (2) of tiie fuelA/vater

separator (1) on ttie inside of the ftiel tank to the OPEN (vertical)
position.

4. Loosen air vent plug (4) on the top of fuel fitter (3) by two to three

tums.

5. When the fuel flovwng out of plug (4) no longer contains "bubbles",

tighten plug (4).

6. Loosenairvent plug (6)offuel injection pump (5)by2 to 3 tums.

7. When the fuel flowing out of plug (6) no longer contains "bubbles",
tighten plug (6).

NOTICE

Except during an air bleeding operation, be sure to keep airvent
plug (6) of the ^el injection pump tightened. Otiierwise, the
engine may stall.

8. Install the engine rearcoverand engineuppercover. Fordetails, see
"OPERATION 2.13 ENGINE REAR COVER AND ENGINE UPPER

COVER".

9. Close the engine bonnet, For details, see "OPERATION 2.12
ENGINE BONNET.



7.6 CHECK BEFORE STARTING
[1] CHECK COOLANT LEVEL, ADD WATER

When checking the coolant level and addingwater, alwayscarry 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 searchforthecauseand repair the problem 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 FtJLL lines.

Ifthe water level is louv, add tap water.

3. Removethe cap (2)of the reserve tank{1) and add tap water.

4. After addingwater,tighten the cap (2)securety.

5. Close the engine bonnet. For details, see "OPERATION 2.12

ENGINE BONNET.

[2] CHECK FUEL LEVEL, ADD FUEL

When adding fuel, never let the fuel overflow from the tank. This willcause fire.

1. Checkthe fuel level with level gauge (1) at the side of the fuel
tank.

2. Releasethe lock on the cap (2) with a key and remove the cap (2)
from the fuel tankand add ftjel through the fuel filler.

3. Check the breather hole on the inside ofthecap,and if itisclogged,

wash it.

4. After adding fuel, tighten thecap (2) securely and lock upit with a key.

★Always flll the ftjel tank after completing theday's operation.
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CHECK, DRAIN WATER FROMFUEL/WATERSEPARATOR

★ Set a containerunderthe flielAwater separator to catch the waterand fuel.

★FuelAwater separatorIsinstalled to inside surfaceofthe mainfiame right end (fuel tanknear sMe).

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" line on the

case (2).

Ifred ring (3)is dose to the DRAIN WATER line, drainthe water. For

details, see "MAINTENANCE 7.6 [2] DRAIN WATER. SEDIMENT

FROM FUEL7WATER SEPARATOR".

3. Ctose the engine bonnet For details, see "OPERATION 2.12

ENGINE BONNET.

M CHECKENGINE LUBRICATING OILLEVEL, ADDOIL
•CHECKING OIL LEVEL

1. Open the engine bonnet. For details, see "OPERATION 2.12

ENGINE BONNET.

2. Pullout dipstick (1)and wipe the oiloffwitha doth.

3. Insertdipstick (1} fully Intothe gauge gukie, then pullitout again.

4. Ifthere is oilon dipstick (1) inthe notched area, the oillevelis correct

If the oil does not reach the bottom (L) of the notched area, add

engine oil.

•FILUNG WITH OIL

1. Rennovethe 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 attached hose when filling withoil.

2. Checkthe oil level again,and If itiswithin the specified range,tighten

cap (2) securely.

3. Cbse the engine bonnet For details, see "OPERATION 2.12

ENGINE BONNET.
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[q CHECKOILLEVEL IN HYDRAULIC TANK, ADDOIL
1. Use level gauge (1) at the sideface ofthe hydraulic tanktocheckthe

oil level and the condition of dirt in the oil. The oil level should be

k}etween the topand bottom red lineson the gauge.

2. Ifthe oil level is tow, reniove cap (2)of the hydraulic tank and add

hydraulic oilthrough the oilfiller.

★For details ofthehydraulte oil, see "3. USE OFFUELAND
LUBRICANTS ACCORDING TO AMBIENT TEMPERATURE".

3. Check the breather holeinside the cap and cleanitifitisclogged.
4. After addingoil, tighten cap (2)securely.

[q CHECK DUST INDICATOR

1. Open the engine bonnet. For details, see "OPERATION 2.12

ENGINE BONNET.

2. Check ifthe he redpiston has appeared inthe transparent portion of

the dust indicator(1).

If the red piston has appeared, clean or replace the elenient

inimediately.

★For details ofthemethod ofcleaning theelement, see "7.5 WHEN
REQUIRED".

3. After checking, cleaning, or replacing, push the knobor dust Indicator

to return the red pistonto itsoriginal position.

4. Close the engine bonnet For details, see "OPERATION 2.12

ENGINE BONNET.
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[7] CHECK, ADJUST FAN BELT TENSION

•CHECKING TENSION

1. Open the undercover. For details, see "OPERATION 2.14

UNDERCOVER".

2. Go under the machine and push withyour finger(approx. 58N {6kg})

at a pointmidway between the fan pulley and alternatorpulley.

The deflection should be approx. 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 lock nut (3) at the bottom of the altemator (1).

2. Open the engine bonnet. For details, see "OPERATION 2.12

ENGINE BONNET.

3. Tum adjustment bolt (4) to moye the altemator (1) to the tank end, to

adjust the beltdeflection to approx. 7-9 mm.

4. Tighten tock nut (3) and bolt (2) at the bottom of the altemator first,

and tightenadjustment bolt(4).

5. Repeat the prcx:edure for checking the tensbn to check the belt

tension again.

6. Close the undercover. For d^ils, 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

^DANGER
Ifany tool touches between the battery positive (+) terminal and the chassis, there is danger that sparks
will be caused. Do not puttools and other metal oiijects in your breast pocket They may fail out

• Open the engine bonnet,and check for looseness ofthe batterytemiinal, looseness ofthe ground connectionand

battery relaywiring, and forsigns of short circuits.

• Open the engine bonnet,and checkfor loose startingmotorwiring and signs ofshort circuits.

• Open the engine bonnet,and check kx)sealtematorwiring and signs ofshortcircuit

[9] CHECK OPERATION OF SWITCHES, LAMPS, GAUGES

• Tum the startingswitchto the ON position and check that the monitor lamps light up on the controlpanel box and

monitorpanel.

• Tum the startingswitchto the ON position, operate the lampswitchand flasherswitch(tumsignal indicator) inside

the combinationswitch,and check that each lamp lightsup.

lAr Ifanylamp doesnotlight up, thebulb isprobably bkwvn orthere isa disconnectbn, so contact your distributor.
• Tumthe startingswitch to the ON positbn, operate the Hi^ speed range selectorswitch, and check that the high

speed travel lamp on the nx)nitor panel lightsup.

^ If high speed travel lamp does not light up, the bulb Isprobably blown or there is a disconnection, so contact
your distributor.

• Tumthe startingswitchto the ON positbn, press the parking brake switch to ON (STOP) position, and check that

the parkinglamp on the monitorpanel lightsup.

★ If parking lamp does not light up, the bulb is probably blown or there Is a disconnection, so contact your
distributor.

[icq CHECK OPERATION OF HORN, ALARM BUZZER

• Tum the startingswitchto the ON position, push the hom switchinsidethe combinatbn switch,and check that the

hom sounds.

'A' Ifthehom doesnot sound, there isprobably a failure ordisconnectk)n in thehom, socontact your distributor.
• Tumthe startingswitchto the ON positbn, press the parking brake switch to ON (STOP) position and check that

the buzzer sounds.

^ If theparking brake buzzer doesnotsound, thereisprobably a failure ordisconnection in the buzzer, so contact
your distributor.

• Tum the startingswitch to the ON position, operate the travel leverto the REVERSEpositbn and check that the

backup buzzer sounds.

'A' If thebackup buzzerdoesnot sound, there isprobably a failure ordisconnection in thebuzzerorbackup buzzer
switch,so contact your distributor.
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7.7 EVERY 50 HOURS SERVICE
[1] DRAIN WATER, SEDIAAENT FROM FUEL TANK

Set a container under the fuel tank to catch the fuel.

1.Turn the plug (1)underthe fiiel tanktocounterclockwise slightly.
The water and sedinient accumulated at the bottom of the tank willbe

drained together withthe fuel.

2. After completely draining the sedknentand water, tighten the plug(1)

under the fuel tank.

y - -

}(MA10e20

DRAIN WATER,SEDIRAENT FROMFUEUWATER SEPARATOR
-At Set a containerunderthe flielAvater separator to catch the fuel.

★FuelAwater separator is installed toinside surface ofthemainframe right end (fuel tank nearside).
1. Open the engine bonn^ For details, see "OPERATION 2.12

ENGINE BONNET.

2. Turnthe lever (2) of the flielAwaler separator(1)to CLOSE (paralleO

position to stopped fuelflow.

3. Loosen the ring (3)and remove the case (4).

4. Take out the fuel, water and sediment accumulated at the bottomof

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. Insert the red ring (5)and spring (7), and set the case (4)to original
position, then tightenthe ring(3).

6. Tum the lever (2) of the fUelAwater separator (1) to OPEN (vertical)

posittontoftowfuel.

7. Ctose the engine bonnet For details, see "OPERATION 2.12
ENGINE BONNET.
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P] CHECK LOOSEN OF FUEL PIPING AND BANDS

Ifthe fuel piping is broken or the bandis looseto a degree thatcauses fuel to leak, a firemaybreakout
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. Remove the engine rear coverand engine uppercover. Fordetails,

see "OPERATION 2.13 ENGINE REAR COVER AND ENGINE

UPPER COVER".

3. Check ftjel piping components (1), (2). (3) and (4) that connect the

fuel tankand the fuel injection pumpfordamage.

Ifany piping iscrackedor deformed, repairor replace it.

4. Check that bands (5)ofeach fuel piping are not loose.

If any band is loose, apply oil to its threaded portion and tighten it

securely.

5. Install the engine rear coverand engine uppercover. Fordetails, see

"OPERATION 2.13 ENGINE REAR COVER AND ENGINE UPPER

COVER".

6. Close the engine bonnet. For details, see "OPERATION 2.12

ENGINE BONNET.

★Thefuel piping components aremade ofrubber. Replace them with n
ew ones every two years, even ifthey are not damaged. At the same

time, also replace the bands \a^ new ones.



7.8 EVERY 100 HOURS SERVICE
★ Carryout "every-SO hoursservice" at the same time.

[1]CHECK BATTERY ELECTROLYTE LEVEL, ADD DISTILLED WATER

• If any tool touches between the battery positive temiinal and the chassis, there is danger tiiat
sparks will be caused. Do not put tools and other metal objects in your breast pocket They may fall
out

• Be care^l not to get battery electrolyte on yourself or on your clothes.
• Donot bringany lighted cigaretteor cigarettelighter close.

1. Open the engine bonnet For details, see "OPERATION 2.12

ENGINE BONNEr.

2. Look into indicator (1) of the battery.

★if indicator (1) is in 'blue", boUi the density and level of battery

electrolyteare within the nomial ranges.

★If indicator (1) is in "white", the battery electrolyte density drops

below the nonnal range.

★If indicator (1)is in "red", the b>attery electrolyte level dropsbelowthe

noimai range.

3. If indicator (1) isturned out to be "white", charge the battery.

If indicator (1) isturned outtobe "red", move theband (3) ofthebattery andremove all caps(2) andadddistilled

Blue White Red

★if indicator (1)does notturn "blue" even afteradding water,chargethe battery.
★If indicator (1) still does notturn 'blue"even after the charge, replacethe battery.

4.Close theengine bonnetFordetails, see "OPERATION 2.12 ENGINE BONNET.



7.9 EVERY 250 HOURS SERVICE
Carry out "Every-50 hours,and Every-100 hoursservice" at the same time.

[1] GREASE TRAVEL LEVER

★ Prepare a greasepump.
Move the bocA (2)of the travel lever (1)upward, and grease the pillow
block of the travel lever.

[q GREASE TRAVELLEVERLINKAGES

Prepare a grease pump.

1. Raise the dump Ixxly. For details, see "OPERATION 4.

OPERATING DUMP BODY.

2. Removethe rubbercap (1)at the travel leverlinkage cover.

3. Grease the pillow block (2)inside the travel lever linkage coverfrom

inspection hole.

4. After greasing, Install the rubber cap (1) at the travel lever linkage
cover.

5. Grease the pilkw block (3)inskle theenginercxxn.
6. Aftergreasing, lower thedumpbody. Fordetails, see "OPERATION 4.

OPERATING DUMP BODY".
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13\GREASE ALL PARTS OF DUMPCYUNDER

if Preparea 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 piston rod of the dump cylinder(1).

4. Aftergreasing, lowerthe dump body.For details, see "OPERATION 4.

OPERATING DUMP BODr.

[41 GREASE DUMP BODYREARSIDE FLAPOPERATING ROD

-k Prepare a grease pump.

1. Raise the dump body. For details, see "OPERATION 4.

OPERATING DUMP BODY".

2. Grease the spring case position (left and right: 2 places) and the pin

position (left and right 6 places) ofthe flapoperating rod (1).

3. Aftergreasing, lowerthedump body.Fordetails,see "OPERATION 4.

OPERATING DUMP BODY".

[Si GREASE DUMPBODYHINGE PIN

if Preparea grease pump.
1. Raise the dump body. For details, see "OPERATION 4.

OPERATING DUMP BODY".

2. Grease the dump body hingepin(1)(left and right 2 places).

3. Aftergr^sing, lowerthe dump body.Fordetails,see "OPERATION 4.

OPERATING DUMP BODY".

[q GREASE TRACKROLLERPIVOT SHAFT
if Prepare a grease pump.

Grease the shaft position (left and right 6 places) of the track roller pivot

shaft (1).
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7.10 EVERY 500 HOURS SERVICE
Cany out"Every-50 hours, Every-100 hoursand Evefy-260 hoursservice" at the same t&ne.

[11 REPLACE FUEL FILTER

^WARNING
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-temperaturepart,
it will cause fire.

NOTICE

After replacing the fiiel filter, bleed the air from the fuel circuit For details, see '7.5 WHEN REQUIRED
ra".

lAr Set a container under the fuel filterto catch the fuel.

★ Preparea filter wrench.

^Fuel filter isinstalled to right sidereanvard oftheengine.
1. Remove 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 fuel filter cartridge (1) to

counterclockwise and remove it

3. Clean the fuel filter mount, coat the packing surface of the new fiiel

filter cartridge (1)with engine oil, then install itto the mount

-kWhen installing a newfuel filter cartridge, always tighten it byhand,
and be careful not to tighten ittoo much.

4. Install the engine rear cover and engine upper cover. For details,see

"OPERATION 2.13 ENGINE REAR COVER AND ENGINE UPPER

COVER".
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[2] CLEANING FUEUWATER SEPARATOR

• 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

ir Set a containerunderthe fuelAfvater separator to catch the fuel.

★Fuel/water separator is installed to insidesurfece of&ie mainframe right end (fuel tank near side).

1. Open the engine bonnet. For details, see "OPERATION 2.12

ENGINE BONNET'.

2. Tum the lever (2) of the fuelAftrater separator (1) to CLOSE (parallel)

position to stopped fuel flow. J {

3. Loosen the ring(3) and remove the case (4).

4. T^e out the ftjel, water and sediment acojmulated at the bottom of

the case (4) and clean 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 fuel or

etc., and clean the screen (6) carefully.

6. Aftercleaning the screen (6), install the screen (6)to the fifter head.

7. Insert the red ring(5)and spring (7) to the case (4), and set the case

(4) to originalposition,then tighten the ring(3).

8. Tum the lever (2) of the fuel/vrater separator (1) to OPEN (vertical)

position to flowfuel.

9. Close the engine bonnet For details, see "OPERATION 2.12

ENGINE BONNET.
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[3]CHANGE ENGINE LUBRICATING OIL,REPLACE ENGINE OILFILTER

^WARNING
>Stop the engine and wait for the temperature to go down.
>After adding oil, tighten the cap and drain plug securely, then wipe up any spilled oil.

^ Set a container underthe engineto catch the oil.

★ Preparea filter wrench.

-A-Engine oil filter is installed to right side fbiward ofthe engine.

1. Go underthe machineand removethe drainplug (3)from the engine

oilpan and drain the oil.

★ Set thecontainer underthe engineoil pantocatchthe oil.
-k Becareful nottoget oil on yourself.

2. Check the drained oil.

ic Ifthereare largeanfK)unts ofmetalparticles ordirt inthedrained oil,

please contact your distributor.

3. Aftercompletelydrainingthe oil,tighten the drain plug (3).

4. Using the filter wrench, turn the oil filter cartridge (4) to counter

clockwise and remove it

5. Clean the oilfilter nfX}unt coat the packing surface of the new oilfitter

cartridgewithengine o9, then install itto the mount

if Fill the Engine oil into the newfilter cartridge.
★When installing a newfitter cartridge, always tighten itbyhand, and

be careful not to tighten ittoo much.

6. Open the engine bonnet. For details, see "OPERATION 2.12

ENGINE BONNET.

7. Remove the filler cap (2)and add the specifiedamount ofengine oil.

★ For d^ils of the oil to use, see "3. USE OF FUEL AND

LUBRICAIslTS ACCORDING TO AMBIENT TEMPERATURE".

-A- Engine oil refill amount 112 liters (2.96 USgal, 2.46UK gal)
ir Usea containerwith an attachedhose when filling with oil.

8. Start tiie engine, run at idling for several minutes, then check that the

oil is within the range tsetween tiie top and, bottom marks on the

engine oil level gauge. For details, see "7.6 CHECK BEFORE

STARTING".

9. Ctose the engine bonnet For details, see "OPERATION 2.12

ENGINE BONNET.
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[4] REPLACE HYDRAULIC LINE FILTER

>Stop the engine and wait for the engine to cool d(»vn.
' Loosen the cap of the hydraulic tank slowly to release the internal pressure completely, 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

When replacing the hydraulk: linefilter,always change the oil in the hydraulic tank at the same time.

Set a container under the hydraulic linefilter to catch the oil.

★ Preparea filter wrench.

1. Raise the dump body. For details, see "OPERATION 4.

OPERATING DUMP BODr.

2. Using the filter wrendi, turn the line filter cartridge (1) to counter

clockwise and remove it.

3. Clean the oilfilter mount, coat the packing sur^ce of the new oil filter

cartridgewith engine oil, then install itto the mount.

★ Fill theHydraulic oil into the new filter cartridge.
★When installing a new filter cartridge, always tighten It byyour hand,

and be careful not to tighten Ittoo much.

4. Lower the dump t>ody. For details, see "OPERATION 4.

OPERATING DUMP BODY".



[5] CHANGE OIL IN HYDRAULIC TANK

' Stop the engine and wait for the engine to cool down.
•Loosen the oil fillercap sfowty 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 the hydraulic tiink, always replace the hydraulic line filter at the same time.
Always replace the Owing used inspection cover inside the hydraulic tank with a new 0-ring.

Ik- Seta container under tiiehydraulic tanktocatch tfie oit.
1. Remove tiie filler plug (2)on the hydraulic tank.

2. Tum drain plug (3) at the bottom of the hydraulic tank to

counterclockwise and dtBlnUieoilfrom the hydraulictank.

★ Set thecontainer under thehydraulic tank tocatch theoil.
★ Becareful nottoget oil on yourself.

3. Inspect the drained oil.

^ If thereare largeamountsofmetal particles ordirt inthedrained oil,

please contact your distributor.

4. Aftercompletelydraining the oil, tightendrain plug (3).

5. Ranove the 6 bolts, then remove the in^jection cover (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 new 0-ring (6)to

the hydraulic tank, then install inspection cover (4) and tighten the

bolts.

8. Fill witii 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".

★ Hydraulic oil refill amount 55liters (14.53 US gal, 12.10 UK gal)
-k Usea container with an attached hosewhen filling with oil.

9. Check that the oil level is between the tqD and bottom red lines on ttie

level gauge at the rear of ttie hydraulic tank. For details, see "7.6

CHECKBEFORE STARTING [5]".



7.11 EVERY 1500 HOURS SERVICE
Carry out"Every-50 hours, Every-260 hoursand Every-500 hoursservice" at the same time.

[1] CHANGE OIL INSIDE TRAVEL MOTOR REDUCTION GEAR CASE

'Stop the engine and wait for the oil temperabjre to go down.
'Afteradding oil, tighten the plugs securely and wipe up any spilled oil.

★ Set a containerunder the travel motorreduction gear case tocatch the oij,

1. Drive the machine fonA^rd or backward to position drain plug (1) of

the reductiongearcase at the bottom,then stop the engine.

2. Remove the oil filler plug (3), oil level inspection plug (2), and drain

plug(1), and drain the oilfrom the case.

★ Set the container under the travel motor to catch the oil.

3. Inspect the drained oil.

-k Ifthere are largeamounts ofmetalparticles ordirt inthe drained dl,

please contact your distributor.

4. After tiie oilhas been completelydrained, tightendrain plug (1).

5. Addtfiespecified amount of gear oil through the oil filler piug (3), and

check that oilcomes out from 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 amount ofgear oil: 1.3 liters {0.34 USgal,0.29 UK gal)

6.Tighten the oil filler plug (3)and the oil level inspection plug (2).



SPECIFICATIONS
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2 .SPECIFICATIONS TABLE

Model name MST-600VD

A Overalllength (mm) 3,790

B Overall width (mm) 1,950

C
Distance between center of idler and

center of sprocket (mm) 2,440

D Min. ground clearance (mm) 350

E
Distance between fiont of machine and
center of sprocket

(mm) 640

F Track gauge (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 Dump body length (mm) 2,150

M Dump body width (mm) 1,700

N Max.dumpingangle (deg) 60

Mass (weight) of machine (kg) 4,000

Max.payload (kg) 3,300

Drivesystem Fully hydraulicsystem (HST)

Speed change system Step-less speed change

Travelspeed (at highspeed range) (km/h) 0-11kmfli

Travelspeed (at lowspeed range) (km/h) 0-6.6km/h

Gradeat)iiity (%) 57

Ground contact pressure (unloaded) (kPa{kg*f/cnf}) 15.7(0.16}

Engine rTKxlel KubotaV3307-DI-TE3

Engine type
Water-cooled, 4-cycIe,in-line upright

Directinjectbn type,
withturt)ocharger

No. of cylinders- bore x stroke (mm) 4-94x120

Piston displacement (Liter) 3.31

Rated output/engine speed (kW/hfiin^) 53.7/2600

Max. torque^enginespeed (N-mAnin'̂ ) 46.6/2600

Fuel Diesel oil

Fuel consumption ratio (Uer) 75

Battery 12V,64Ah
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FOREWORD
You are now the proud owner of a KUBOTA Engine. This engine is a
product of KUBOTA quality engineering and manufacturing. It is made
of fine materials and under a rigid quality control system. It will give you
long, satisfactory service.To obtain the best use of your engine, please
read this manual carefully. It will help you become famifiar with the
operation of the engine and contains many helpful hints about engine
maintenance. It is KUBOTA's policyto utilizeas quickly as possible every
advance in our research. The immediate use of new techniques in the
manufacture of products may cause some small parts of this manual to be
outdated. KUBOTA disWbutors and dealers will have the most up-to-date
jrifomiation. Please do not hesitate to consult with them. •

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 instnjcUons and safety regulationsbefore you attempt to assemble
or use this unit.

iV DANGER : Indicates animminently hazardous situation which, if
not avoided, will result in death or serious injury.

VV WARNING : Indicates a potentially hazanjous situation vt^ich, if not
avoided. COULD result in death or serious injury.

iV CAUTION ; Indicates a potentially hazardous situation which, if not
avoided, MAY result in minor or moderate injury.

IMPORTANT: Indicates that equipment or property damage could
result if instructions are not followed.

Gives helpful informaUon.
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SAFE OPERATION 1

A SAFE OPERATION
Careful operation is your best assurance against an accident. Read and understand this
section carefuiiy before operating tiie 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 - ,

^CM/IDS

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 i«^acaaapoobb
engine does not perform properly, consult your local
Kubota Engine Distributor first.

2. WEAR SAFE CLOTHING AND PERSONAL PROTECTIVE EQUIPMENT (PRE)

• DO NOT wear loose, torn or bulky clothing around the
machine that may catch on working controls and
projections or intofans, pulleys and other moving parts
causing personal injury. £

• Use additional safety Hems-PPE, e.g. hard hat, safety
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, Wi W m
medication, or other dmgs, or while fatigued. ^1^^

• 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 allguards and shields are in place 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 across starter
terminals. The machine may start in gear and move. Do
not bypass or defeat any safety devices.

1BAABAIMP0010

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 iaeaaam
about 5 minutes before stopping unless there is a
safety problem that requires immediate shut down.

Ml
5. SAFE HANDLING OF FUEL AND LUBRICANTS -KEEP AWAY FROM FIRE

Always stop the engine before refueling 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, refuel 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.



6. EXHAUST GASES & FIRE PREVENTION

Engine exhaust fiimes can be very hannful ifallowed 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
flukJ 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 ail 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 fiiel can
cause personal injury.
Escaping fluid under pressure has sufficient 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

Cardboard
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SAFE OPERATION

8. CAUTIONS AGAINST BURNS & BATTERY EXPLOSION

• To avoid burns, 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. Wait until the
radiator is completely cool to the touch before removing HMl
the cap. Wear safetygoggles. iaeabampoow

• 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 NOTuse or charge the battery ifits fluid level is below C
the LOWER mark.

Otherwise, the component parts may deteriorate earlier
than expected, which may shorten the service life orcause | i||||
an explosion. Immediately, add distilled water until the iaaaaabai^
fluid level is behween 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. uAi

• DO NOT check the battery charge by placing a metal object
across the temiinals. 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
16°C{61°F). 1ARAEAAAP0S20

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.ANTI-FREEZE & DISPOSAL OF FLUIDS

Anti-freeze contains poison. Wear rubber gloves to
avoid personal injury. In case of contact with skin, wash
it off immediately.
DO NOT mixdifferent types of Anti-freeze. The mixture can
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 mufflercover 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
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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 perfomned together by two or more
persons, take care to perform all work safely.

• Keep a first akl kit and fire extinguisher handy at all
times.

12. WARNING AND CAUTION LABELS

1AaAAAAAP1480

® Part No.19077-8724-1 or 16667-8724-1
(SSmrnindiameter) (37irm in diameter)

AM

ACAUTION

1ABACAAAP038K

)PartNo.T/«)4(M957-1
Stay dearOfengine
^and fan belt

A
1A6AMAAAP2S20

13. CARE OF WARNING AND CAUTION LABELS
1. Keep waming and caution labels clean and free from obstructing material.
2. Clean warning and caution labels with soap andwater, dry with a soft cloth.
3. Replace damaged or missing waming and caution labels with new labels from your local

KUBOTA dealer.
4. Ifa component with warning and caution label(s) affixed isreplaced with a new part, make sure

the new label(s) is (are) attached In thesame location(s) as the replaced component.
5. Mount new warning and caution labels byapplying 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 in your new engine and has the
desire to help you get the most value from it After
reading this manual thoroughly, you willfind 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 service, contact the KUBOTA Oealeiship from
which you purchased your engine or your local
KUBOTA dealer.
When in need of parts, lie prepared to give your dealer
the engine serial number.
Locate the serial number now and record them in the
space provided.

Type Serial No.

Engine

Date of

Purchase

Name of Dealer

(To be filledin by purchaser)

[V2607-DI-E34.V2607-DI.T-E3-B]

[V3307^|.T-E3-B1

<1) Engine serial number



NAMESOFPARTS

NAMESOFPARTS
[V2607-DI^3-B.V2607-OI-T-E3-B]

tV3307-DI-T-E3-Bl

(1)Intaketnanifbid
(2)Speedcontrollever
(3)Enginestoplever
(4)Injectionpump
(5)Fuelfeedpump
(6)Coolingfan
(7)Fandrivepulley
(8)0!lfatercaTtiid^
(8)09tillerplug
(10)Extiaustmanifold

(11)Attemator
(12)Starter
(13)09levelgauge
(14)onpressureswitch
(15)Rywheel
(16)Oildrainplug
(17)Oilpan
(18)Turt)ocharger
(19)Enginehook
(20)EGRcooler



PRE-OPERATION CHECK

PRE-OPERATION CHECK

BREAK-IN
During the engine break-in period, observe the followingby ail means:
1. Change engine oil and o9filter cartridge after the first50 hours of operation(See "ENGINE OIL" in "PERIODIC

SERVICE" Section).
2. When ambient temperature is low, operatethe machine afterthe enginehas beencompletely warmed up.

DAILY CHECK
Toprevent trouble from occurring, itis important to know theconditions oftheengine well. Check itbefore starting.

A CAUTION
To avoid personal injuiy:
• 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 whichhad trouble in prevkws operation
-

2. By walking around the machine (1) Oil or water leaks 14,16

(2) Engine oil level and contamination 14

(3) Amount of fiiel 11

(4) Amount of coolant 17

(5) Dust in air deaner dust cup 20

(6) Damaged parts and loosened bolts and nuts
-

3. By inserting the key into the starter
switch

(1) Proper functionsof meters and pilotlamps; no stains on
these parts -

(2) Proper function of glow lamp timer
•

4. By starting the engine (1) Color of exhaust fumes 7

(2) Unusual engine noise 7



4 OPERATING THE ENGINE

OPERATING THE ENGINE

STARTING THE ENGINE(NORMAL)

CAUTION
To avoid personal injury:
• Do not allow children to approach

the machine while the engine is
running.

• Be sure to install the machine on
which 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, belt,
flywheel etc.) during operation.

• Do not operate the machine while
under the influence of alcohol or
drugs.

• Do not wear loose, torn or bulicy
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
headphones while operating engine.

• Check to see if it is safe around the
engine before starting.

• Reinstall safeguards and shields
securely and dear all maintenance
tools when starting the engine after
maintenance.

IIMPORTANT:
• Do not use ether or any starting fluid for 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" position and then activate the starter for
at)out 10 seconds to allow oa to reach every engine
part

1. Set the fuel lever to the "ON" position.

1ABACAAAP0040

(l)Fuellever (A)"ON"
(B)"OFr

2. Place the engine stop lever to the
"START* position.

3. Place the speed control lever at more
than half "OPERATION".

[V2607-OI-E3-B, V2607-DI-T-E3-B]

1



[V3307-DI-T-E34]

rr-i
1ABAHAAAP0048

(1)Enginestoplever
(2)SpeedControllever

(A)"STOP"
(B)"STARr
(C)^DU^IG"
(D)*OPERATION-

4.Insertthekeyintothekeyswitchand
turnit"ON".

KTCSchalter|

®®® OFF°^L®0?F®

lABACAAAPOOSB

(A)"SWITCHEDOFP
(B)-OPERATION"
(C)TREHEATING"
(D)"STARTING"

(A)TREHEATING"
(B)"SWITCHEDOFP
(C)"OPERATION-
CD)"STARTING"

5.Turnthestarterswitchtothe

"PREHEATING"positiontoallowthe
^glowiamptoredden.

NOTE:
(withlamptimerinuse)

•Theglowlampgoescutinabout5secondswhen
thelamptimerisup.Refertothisforpre-heating.
Evenwiththeglowlampoff,theglowplugcanbe
pre-heatedbyturningthestarterswitchtothe
-PREHEATING"position.

OPERATINGTHEENGINE

6.Turnthekeytothe"STARTING"
positionandtheengineshouldstart
Releasethekeyimmediatelywhenthe
enginestarts.

7.Checktoseethattheoilpressurelamp
andchargelampareoff.Ifthelampsare
stillon,Immediatelystoptheengine,
anddeterminethecause.

(See"CHECKSDURINGOPERATION"in
"OPERATINGTHEENGINE"Section)

NOTE:
•Iftheoilpressurelampshouldbestillon,

immediatelystoptheengineandcheck;
-ifthereisenoughengineoil.
-iftheengineoahasdirtinit.
-ifthewiringisfaulty.

8.Warmuptheengineatmediumspeed
withoutload.

IMPORTANT:
•Iftheglowlampshouldreddentooquicklyortoo

slowly,immediatelyaskyourKUBOTAdealerto
checkandrepairit

•Iftheenginedoesnotcatchorstartat10seconds
afterthestarterswitchissetat"STARTING"
position,waitforanother30secondsandthenbegin
theenginestartingsequencea'gain.Donotallowthe
startermotortoruncontinuouslyformorethan20
seconds.

COLDWEATHERSTARTING
Iftheambienttemperatureisbelow-5''C(23*F)*andthe
engineisverycold,startitinthefo(k>wingmanner
Takesteps(1)through(4)above.

5.Turnthekeytothe"PREHEATING
(GLOW)"positionandkeepittherefora
certainperiodmentionedIwlow.

IMPORTANT:
•Shmnbelowatethestandardpreheatingtimesfor

varioustemperatures.Thisoperatton,however,is
notrequired,whentheengineiswarmedup.

AmbienttemperaturePreheatingtime

Above10*C(5(rF)NONEED

10*C(50*F)tO-5''C(23*F)Approx.5seconds

•Below.5*C(23'F)Approx.10seconds

Limitofcontinuoususe20seconds
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6. Turn the key to the "ST (STARTINGr
position and the engine should start
(Ifthe engine fells 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 towarm up the engine, notonly Inwinter,but

also in wamner seasons. An insufficiently warmed-up
engine can shorten its sen/Ice 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.

STOPPING THEENGINE

1. Return the speed control lever to low
Idle and run the engine under idling
conditions.

IMPORTANT:
• Ifequipped witha turbo-charger, allowthe engine to

idle for 5 minutes before shutting itoffafter a fullload
operation.
Failure to do so may lead to turtx>-charser 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 lie
ready for the next starting in case of
manually stopping.)

[V2607-DI-E3-B. V2607-DI-T-E3-B]

1ASAHAAAP0170

[V3307-DI-T-E3-B]

1A8AKAAAP004N~

(1) Engine stop lever (A)"STOP"

CHECKS DURING OPERATION
Whilerunning,make the following checks to see that all
parts are workingcorrectly.

•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.

Ifthe 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 6
minutes to let it cool down gradually. Then stop the
engineand take the following inspectton and seivicing.



1. Checktosee ifthe coolantruns shortor ifthere isany
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 fins and tube;

4. Check to see tfthe fan belt is too loose; and
5. Checkto see ifradiatorwater pipe isclogged.

•Oil pressure lamp
The lamplightsup to warn the operatorthat the engine
oil pressure has dropped belowthe prescribed level. If
thisshouldhappen duringoperationorshouldnotgo off
even after the engine is accelerated more than
lOCOrpm, immediately stop the engine and check the
following:
1. Engine oil level (See "ENGINE OIL* in

"MAINTENANCE" Section).

•Charge lamp
The lamplightsup to wam the operatorthat the battery
charge is low. If this should happen duringoperation,
immediately stop the engineand check the following:
1. Cable broken
2. Poor connection at alternator terminal
3. Fan belt too lo(»e or dantaged

•Fuel

WARNING
To avoid personal injury:
• Fluid escaping from pinlioles 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 leaks.

Be carefulnotto emptythe fiieltank. Otherwise air may
enter the fuel system, requiring fuel system bleeding.
(See "FUEL" in Periodicservice Section).

OPERATING THE ENGINE

•Color of exhaust
While the engineis runwithin the ratedoutputrange:
• The color of exhaust remains colorless.
• Ifthe output slightlyexceeds the rated level, exhaust

may become a little coloredwith theoutputlevelkept
constant

• if the engine is run continuously withdark exhaust
emission, it may lead to troublewiththe engine.

•Immediately stop the engine if;
• The engine suddenly slows down or accelerates.
• Unusual noises are suddenly heard.
• Exhaust fumes suddenlybemme verydark.
• 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 could catch fire.

Reversed engine revolution must be stopped
immediately since engineoilcirculation 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, ifused, will light

2. Since the intakeand exhaust skies 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 runningbackwards.

•Remedies
1. Immediately set the engine stop leverto the "STOP"

positk>nto 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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CAUTION
To avoid personal injury:
• Be sure to conduct daily checks,

periodic maintenance, refueling or
cleaning on a level surfece with the
engine shut off and remove the key.

• Before allowing other people to use
your engine, 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 bums or fire could result
Detach the batteiy from the engine
before maintenance.

• Do not touch muffler or exhaust
pipes while they are hot; Severe
bums could result



SERVICE INTERVALS
Observe the following for service and niaintenance.

MAINTENANCE 9

No. Item
Interval

Relpage
100 200 250 300 400 500

1 Check of fuel pipes and damp bands 13 O @

2 Cleaning of air cleaner element O O 20 *1 @

3 Cleaning of fiiel 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 0 - @

7 Repladng the oil fitter cartridge o 16 o

8 Replacement of fuel filter cartridge o 14 @

9 Removal of sediment in fuel tank o -

10 Cleaning of water jacket (radiator interior) o 17

11 Replacement of fan belt o 21

12 Check of valve dearance Every 1000 hours 23

13
Check of fuel injection nozzle injection
pressure

Every 1500 hours
-

•3 @

14 Check of turbo charger Every 3000 hours • *3 @

15 Check of injection pump Every 3000 hours - *3 @

16 Replacement of air cleaner element Every one years 20 *2 @

17 Change of radiator coolant (LLC.) Every two years 17

18
Replacement of radiator hoses and damp
bands

Every two years 18

19 Replacement of fiiel pipes and damp 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 Q must be done after the first SOhours of operation.
*1 Air cleaner should be cleaned more often in dusty conditions than in normal conditions.
*2After 6 times of cleaning.
*3 Consult your local KUBOTADealer for this service.
*4 Replace only ifnecessary.
• The items listed above (@ marked)are registered as emission related critical parts by KUBOTA in the U.S. EPA

nonroad emission regulation. As the engine owner, you are responsible for the peifbrmance of the required
maintenance on the engine according to the above instruction.
Please see the Warranty Statement in detail.

rs
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NOTE:
• Changing interval of engine oil

Models Interval

V2607-DI-E3-B.
V2607-DI-T-E3-B.
V3307-DI-T-E3-B

SOOHrs or 1 year
whichever comes first

Initial 50 Hrs

• API service dassificafion: atwve CF grade
• Ambienttemperature: below SS'C {95°F)

NOTE:
Lubricating oil
With the emission control now in effect, the CF-4 and CI-4 lubricating oils have been developed for use of a low-
suifiirfuel on on-road vehicle engines.
• Lubricating oil recontmended when a low^ulfur or high-oulfur fuel is employed.

O: Recommendable -: Notrecommendable

Lubricating
oildass

Fuel
Remarks

Low sulfur Kghsutfur

CF O -
*TBN&10

CI-4 O -

* TBN: Total Base Number

• Oilused inthe engine shouldhave an American Petroleum Institute (API) sen/ice classification and Proper SAE
Engine Oilaccording to the ambient temperatures as shown below:

Above 25*C
(77*F)

SAE30. SAEIOW^SO or 15W-40

-10*Cto25*C
(14*Fto77*F) SAE10W^30cr15W^

Below-10*C
(14*F)

SAEIOW^SO

Recommended API categorization
ThirdStage Exhaust Emissions Regulations Specification.

Fuel used Engine oBgrade

Uttra Low Sulfur

Fuel
(<15ppm)

CF or CI-4
(Class CF-4, CG-4 and CH-4
engine, oils cannot be used on
EGR t^ engines)

EGR: Exhaust Gas Re-drculation
• The CJ-4 engine oPis intendedfor DPP (Diesel Particulate Filter) type engines



PERIODIC SERVICE

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 foil 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 filter 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 mobSe service.
(SAE J313 JUN87)

• Diesel fuels specified to EN 590 or ASTM D97S are
recommended.

Flashpoint,
•c

CF)

Water and

Sediment.
volume

%

Caibon
Residueon,
10 percent
Residuum,

%

Ash,
weight

%

Min Max Max Max

52

(125)
0.05 0.35 0.01

PERIODIC SERVICE 11

Distillation
Tempera

tures, cStormm^
st40^:

Viscosity
Sayboit,
SUSat
37.8*C
(100'F)

Sul-
llir.

T

Cop-

Corro
sion

Celane
Num
ber

Min Max Min Max Min Max Max Max Min

282
(540)

338
(640) 1.9 4.1 32.6 40.1 0.50 No. 3 40

• Cetane number of 45 minimum. Cetane number
greater than SO is preferred, especially for
temperatures below -20''C (-4*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%.

• ThisenginecoiTfdntistolnterimTter4.Thelawspecjfies
the use of uttra low sulfur fuel at EPA regulated area
(NorthAmenca). To comply wSh this law, use hto.l-D
S15 diesel fiiel as an alternative to No.l-D when the
temperature Is below-iCC (-14°F).

IMPORTANT:
• Be sure to use a strainer when filling the fuel tank, or

dirt or sand in the fuel may cause trouble in the fuel
injection pump.

• Forfuel, always use diesel fuel. Youate required not
to use aKemative fuel, because its quality is
unknown or it may be inferior in quality. Kerosene,
which is very low in cetane rating, adversely affects
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

•Air bleeding the fuel system

A 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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Air bleeding of the fuel system 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 (S] (gravity feed fuel tanks only)
1. Fai the fuel tank to the fullest extent Open the fuel

filter lever.
2. Open the joint bolt on top of the fuel injection pump.
3. Tum the engine, continue it for about 10 seconds

and then stop it, or move the fuel feed pump lever by
hand (optional).

4. Close the joint bolt on top of the fuel injection pump.

IMPORTANT:
• Always keep the air vent cock on the fuel injection

pump dosed except when air is vented, or it may
cause the engine to stop.

[GRAVinr FEED SYSTERQ
[V2607-DI-E3-B. V2607-DI.T-E3-B]

[V3307-D1-T-E3-B]

1ABAKAAAP0(MC

(1) Joint tion
(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 fuel system must be pressurized by the fuel
system electric fuel pump.

2. If an electric fuel pump is not used, you must
manually actuate the pump by lever to bleed.

3. The primary fuel filter must be on the pressure side
of the pump ifthe fiiel tank is lower than the injection
pump.

4. To bleed, follow (2) through (4) above.

IMPORTANT:
• Tighten air vent plug of the fuel injection pump

except when bleeding, or It may stop the engine
suddenly.

[TANKBELOW INJECTtON PUMP SYSTEM]

(1) Fuel tank t>e(ow injecOon pump
(2) Pre-fitter
(3) Electflc or Mechanical pump
(4) Main Rtter
(5) IrjecQon 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 SOhours of operation. When
if;
1. If the damp band is loose, apply oil to the screw of

the band, and tighten the band securely.
2. If the fuel pipes, made of njbt>er. beconrte worn out,

replace them and clamp bands every 2 years.
3. If 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 dean doth or paper to prevent dirt
from entering. Dirt in the pipes can cause fuel
injection pump malfunction.

[V2607-D1^3-B. \^607-DI-T-E3-B]

[V3307-OI-T-E3-B]

(1)aampt>en(]
(2) Fuel pipe

PERIODIC SERVICE

•Cleaning the fuel fitter pot
Every 250 hours of operation, dean Uie fuel Tilter in a
dean place to prevent dust intrusion.
1. Close the fuel filter lever.

tASACAAAPOHO

(1) Fuel flllerlever
(2) Fuel filter pot

(A) "OFF-
IB) "ON"

2. Remove the top cap, and rinse the inside wtth diesel
fuel.

3. Take out the element, and rinse rt with diesel fuel.
4. After deaning. reinstall the fuel filter, 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 filter cup periodically.

1AfiM»AAP0100

(1)0nf>g
(2) Filler dement
(3) Spring
(4) Filler bowl
(5) Screw ring
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•Fuel fitter 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 hand-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 filter cartridge
(2) Airvent plug
(3)0 ring
(4)Pipejoirtt
(5) Cover

NOTE:
• The fuel filter cartridge and water separator should

be replaced nwre eariier according to the fuel
dassification in use.

ENGINE OIL

CAUTION
To avoid personal injury:
• Be sure to stop the engine before

checking 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 disacceleratkm and oil
leaks from breather pipings. It could 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 dean and

reinstall it
3. Take the oO level gauge out again, and check the oil

level.

rV2607-Dl-E3-B, V2607-OI-T-E3-B]

lABAHAAAPOISB

[V3307-DI-T-E3-B]

1ABAHAAAP002B

(1) Oi level gauge
(2) Oa filler plug

[Lowerend ofoillevelgauge]
(A)Engine ofllevelwithinthis

range is proper.

4. Ifthe oil level is too low, remove the oilfillerplug, and
add new oil to the prescribed level.

5. Afteradding oil,wait more than 5 minutesand check
the oil level again. It takes some time for the oa to
drain dowm to the oa pan.



ModelsEngineoilquantity

V2607-DI.E3-B.
V2607-DI-T-E3-B10.2L(2.69U.S.gals.)

V3307.^5I-T-E3^11.2L(2.95U.S.gats.)

•APIserviceclassification:aboveCFgrade

IMPORTANT:
•EngineoilshouldbeMIL-L-2104Corhave

propertiesofAPIclassificationCFgradesorhigher.
Changethetypeofengineoilaccordingtothe
ambienttemperature.

above25*0(77*F)
SAE30ofSAEIOW-30

SAE15W40

-10*Cto25*C(14*Fto77'F)
SAE10W-30or
SAE15WM0

below-10'C(14*F)SAEIOW^

•Whenusingoilofdifferentbrandsfromtheprevious
one,besuretodrainallthepreviousoilbefore
addingthenewengineoil.

NOTE:
•Besuretoinspecttheengine,locatingitonalevel

place.Ifplacedongradientsaccurately,oilquantity
maynotbemeasured.

•Changingengineoil

ACAUTION
Toavoidpersonalinjury:
•Besuretostoptheenginebefore

drainingengineoil.
•Whendrainingengineoil,place

somecontainerunderneaththe
engineanddisposeitaccordingto
localregulations.

•Donotdrainoilafterrunningthe
engine.Allowenginetocooldown
sufficiently.

1.Changeoilaftertheinitial50hoursofoperationand
every500hoursthereafter.
Whentheannualoperatinghoursarebelow500,
replacetheoileveryyear.

2.Removethedrainplugatthebottomoftheengine,
anddrainalltheoldoil.Drainoawilldraineasier
whentheoiliswarm.

3.Whenlettingouttheoil,removethefillerplugtoo.
Wfiththefillerplugstillinplace,itwouldbedifficultto
dischargetheoilcompletely.
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[V2607-Di-E3-B,V2607-DI-T-E3-B1

tV3307-DI-T-E3-B]

1ABAHAAAP004E

(1)Oildrainplug

4.Addnewengineoiluptotheupperlimitoftheoil
levelgauge.Becarefulnottoaddoilabovethe
upperlimitoftheoillevelgauge.
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•Replacing the oil filter cartridge

CAUTION
To avoid personal injury:
• Be sure to stop the engine t)efore

changing the oil filter cartridge.
• Allowengine to cool down sufficiently,

oil can be hot and cause bums.

1. Replace the oS filter cartridge. Oil filter cartridge
should be replaced, after the initial 50 hours of
operation and every 500 hours thereafter.

2. Remove the old on filter cartridge.
3. Applya film ofoilto the gasket for the newcartridge.
4. Screw in the cartridge by hand. When the gasket

contacts the seal surfece, tighten the cartrklge
enough by hand. Because, if you tighten the
cartridge witha wrench, itwill be tightened too much.

[V2607-DI-E3-B,V2607-OI-T-E3-B]

[V3307-DI-T-E3-B]

1ABAKAAAP004F

(1)011 filter cartridge

5. After the new cartridge has been replaced, the
engine oil level normally decreases a little. Thus, run
the engine for a while and checkfor 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
Coolantwill last for one day's workiffiled all 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 overheats should occur, steam
may gush out from the radiator or
recovery tank; 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 provided with a recovery tank, check
the coolant level of the recovery tank. When it is
between the "FULL" and "LOW marks, the coolant
will last for one day's work.

1ABACAAAP0170

(1) recovery tank (A)"FULL"
(B)"LOW'
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3. When the coolant level drops due to evaporatton,
add water only up to the full level.

4. Check to see the drain cock; which is at the lower
part of the radiator as figures t)ek>w.

1ABACAAAP0180

(1)Coolam drain cock

IMPORTANT:
• If the radiator cap has to be removed, follow the

cautton 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 dean, fr«sh water and 50% anti-freeze to fill the
recovery tank.

• Do not refill recovery tank with coolant over the
"FULL" level mark.

• Be sure to dose the radiator cap securely. Ifthe cap
is loose or improperty dosed, coolant may leak out
and decrease quickly.
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•Changing coolant
1. To drain coolant, always open both drain cocks and

simuttaneously 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. Prescribed coolant volume (U.S.gallons)

Models Quantity

V2607-DI-E3-B.
V2607-DI-T-E3.B

6.0L(1.S9U.S.gals.)

V3307-DI-T.E3.B 6.3L(1.67U.S.gals.)

NOTE:
• Coolant quantities shown are for standard radiators.

4. An improperty tightened radiator cap or a gap
between the cap and the seat quk:kens loss of
coolant

5. Check and dean the plug threads and surface 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)

Season Coolant

AO seasons

Pure water and anti-freeze

(See "Antl-freozo" in
RADIATOR section)

7. After flushing, fill with dean water and anti-freeze
until the coolant level is just below the radiator cap.
Install the radiator cap securely.

8. 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 fen belt Ifloose, tighten it
securely.

3. Check the internal blockage in the radiator hose. If
scale forms in the hose, dean with the scale inhibitor
or its equivalent.

•Checking radiator hoses and clamp bands

A CAUTION
To avoid personal Injuiy:
• 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
firsl

1. Ifdampbandsarelooseorwaterleal(s, tighten hose
damp securely.

2. Replace hoses and tighten damp bands securely, if
radiator hoses are swollen, hardened or cracked.

Replace hoses and damp bands every 2 years or
earlier, if checked and found that hoses are swollen,
hardened or cracked.

•Precaution at overheating
The event that the codant temperature is nearly or more
than the bdllng point is called "OVERHEATING".
While tunning, make the followingchecks 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.

4 Coolant
If the codant temperature wamng 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 S
minutes to let it cool down gradually. Then stop the
engine and take the following inspectionand servicing.
1. Check to see if the coolant runs short or if there is

any coolant leak;
2. Check to see if there is any obstade 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 belt is too loose; and
5. Check to see if radiator water pipe is dogged.

•Cleaning radiator core(outside)
If dust is between the fin and tube, wash it away with
running water.

IRAPORTANT:
• Do not dean radiator with firm toots such as spatulas

or screwdrivers. They may damage spedfied fin or
tube. It can cause coolant leaks or decrease cooling
perfomnance.



•Antifreeze

A CAUTION
To avoid personal Injury:
• When using anti-freeze, put on some

protection sucii 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 hamrtful
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 long-<ife coolant and dean
soft water in KUBOTAengines.
Contact KUBOTA concerning coolant for extreme
conditions.

1. Long^ife coolant (hereafter LLC)comes in several
types. Use ethylene 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. Mixing the 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 J814c.

PERIODIC SERVICE 19

Vol%

Anti-freeze

Freezing Point Bofling Point *

•c •F •c •F

SO -37 -34 108 226

'At 1.013 * 10'Pa (760 mmHg)pressure
(atmospheric). A higher boiling pointis obtained by
using a radiator pressure cap which permits the
development of pressure withinthe cooling system.

5. Adding the LLC
(1) Add only water ifthe coolant level reduces in the

cooling system by evaporation.
(2) If there is a coolant leak, add the LLC of the

same manufacturer and type in the same cool
ant percentage.

'Never add any long-life coolant of different manu
facturer. (Differentbrands may have different addi
tivecomponents, and the engine mayfoilto perfomi
as specified.)

6. When the LLC is mixed, do not employany radiator
deaning agent The LLC contains antt-corrosive
agent Ifmixedwith the deaning agent, sludge may
buQdup, 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
place. This wSI get rid of large partides of dust and
dill

2. Wipe the Inside air deaner dean withdoth ifit is dirty
or wet

3. Avoid touching the primary element except vrtien
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 20SkPa
(2.1kgf/cm2,30psi).

5. Replace the primary element every year or every 6
deanings. Ifthe primaryelement Is stained heavily,
replace it soon. At this time, replace the secondary
element too.

6. The secondary element should be removed only if it
is to be replaced.

7. To protect the engine, do not remove the secondary
element in servidng the primary element

(1) Air desnor body
(2) Cover
(3) Seoondaiy element
(4) Primary etetnent
(5) Evacuator valve

IMPORTANT:
• Make sure hooking dip for cover tor the element is

tight enough. If it is loose, dust and dirt may be
sucked in,wearing down the cylinder liner and piston
ring earlier, and thereby resulting in poor power
output

• Do not overservice the air deaner 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 dean the element, use dean dry compressed air on
the inside of the elementAir pressure at the nozzle must
not exceed 205 kPa (2.1 kgVcm;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 Ina dusty place - to get
rid of large partides of dust and dirt

•For the air cleaner with a dust cup
(optional)

Remove and dean 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 ineither directk>n when thecover isplac^ at
the lower part)

IMPORTANT:
• If the dust cup is mounted incorrectiy, dust or dirt

does not collect in the cup, and direct attachments of
the dust to the element will cause its lifetime to
shorten to a great extent

1ABAHAAAP009A

(1) Airdeaner body
(2) Secondary dement
(3) Primary element
(4) Dust cup
(5)"T0P"matit



•Dust Indicator (optional)
Ifthe 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
vifith the-RESET-button.

1A8ACAAAP0200

(1)'RESET tNJtton
(2) Dust IfKficator
(3) Service level
(4) Signal

ELECTRIC WIRING

CAUTION
To avoid personal injury:
4 Shorting of electric cable or wiring

may cause a fire.
• Checic 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,
mal(e bad connections. Be sure

to repair them before starting
the engine.

Damaged wiring reduces the capacity of electrical parts.
Change or repair damaged wiringimmediately.
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FAN BELT

•Adjusting Fan Beit 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 fan ben
tension

Adetlection ofbetween 10 to12tTvn
(0.39 to 0.47 in.) when the be» is
pressed in the middle of (he span.

1. Stop the engine and remove the key.
2. Apply moderate thumb pressure to beH between

pulleys.
3. Iftension is incorrect, loosen the altemator mount'ng

bolts and, using a lever placed between the
altemator and the engine blod(. pull the altemator
out until the deflection of the t>elt 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 insufficient charging.
Correct or replace belt.

1A8AHAAAP00SA

(1)Fanbeit
(2) Boltand nut

(A)10 to 12 mm (0.39 to 0.47 in.)
(under load of lOkgT(22 lbs))
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CARRIAGE AND STORAGE

CARRIAGE

CAUTION
To avoid personal injury:
• Fix tlie engine securely not to fall

during operation.
• Do not stand near or under tiie

engine wiiile carrying it
• Tlie engine is heavy. In handling it,

i3e very alert not to get your hands
and body caught in.

1. Use carrier such as crane when canytng the engine,
or hurt your waist and yourself. Support the engine
securely with rope not to tell while carrying it.

2. When lifting 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
proper ventilation.

• When storing the engine just after
running, let the engine cool off.

Before storing the engine for more than a f&M 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 tempeiature drops
betow 0°C (32*^, itisvery important that nowater is
left in the machine.

2. Remove dirty engine oil, fill with 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 the battery from the engine, adjust the
electrolyte level, and recharge it Store the battery in
a dry and dark place.

5. When the engine is not used for a long period of
time, run it for about 5 minutes under no load every
2-3 months to keep it fi^ 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 5-6
months, apply enough engine oil to the valve gukle
and valve stem seal and make sure the valve worics
smoothly before starting the engine.

7. Store the engine in a fiat place and remove the key
from engine.

8. Do not store the engine in a place where has
flammable materials such as diy grass or straw.

9. When covering the engine for storage, let engine
and muffler cool off completely.

lO.Operate the engine after checking and repairing
damaged wirings or pipes, and clearing flammable
materials carried by mouse.
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TROUBLESHOOTING
ifthe engine does not function ptQperly, use the followingchart to identify and correct the cause.

IWhen it is difficult to start the engine

Cause

Fuel is thick and
doesn't flow.

Air or water mixed
in fuel system

Engine oil
becomes thick in
cold weather and
engine Clanks
slow.

Batteiy is

the
crank.

and
win not

Countenneasures

Check the fiiel tank and fuel filter.
Remove water, dirt and other
impurities.
As all fuel willt>efiltered t)y the fitter,
if there shoukJ IM water or other
fbreign matters on the filter, dean the
fitter with kerosene.

If air is in the fuel filter or
lines, the fuel pump willnot work

e. check carefully for
dfuel line coupling, loose cap

nut, etc.
Loosenjointbdt stopfuelfilterand air
vent screws offuel injectionpump to
eliminateaHthe air in the fuel system.

weather
to the

Charge l>8tteiy.
Inwinter,always remove t>attetyfrom
machine, charm fullyand keep
indoors. Instatiin machine at time of
use.

•When output Is insufficient

Countenneasures

Fuel is
insufficient.

* Check fuel system.

moving^te°'

' Check lubricating oil system.
' Check to see if lut)ricatingoil filterIs

working property.
* Rttereii^nt depositedwith

Impuritieswould cause poor
lut>ricatk)n. Change element

Aircleaner is (firty * Clean the element every 100 hours of
operation.

tnjectkxi pump
wear

* Do not use poor quality fuel as it will
cause wear of the pumo. Only use No.
2-0 diesel fuelJSee "FUEL'̂ in
-PERIODIC SERviCE" Section)

NOTE:
• Ifthe cause of trouble can not be found, contact your KUBOTA dealer.
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IWhen engine suddenly stops

Cause Countermeasures

Lack of fuel

* Check the fuel tank and refin the fuel,
if necessary.

* Also check the fuel system fbr air or
leaks.

Bad Dozzie * If necessary, replace with a new
nozzle.

Moving parts are
overheated due to
shortage cf
lubiicatkxi oil or
improper
lubricatkNi.

* Check amount cf engine oil with oil
level gauge.

* Check lubricatingoilsystem.
* At every2 times of oilchange, oil

filtercartridge shouM be re^aced.

•Wlien color of exiiaust is especially bad

Cause Countemieasures

Fuel Is of
extremely poor
quality. Use only.

Ncozleisbad.
* If necessary, replace with new

nozzle.

•When engine must be stopped immediately

Cause Countemieasures

Color of exhaust
suddenly turns
daik.

* Check the fuel injectionsystem,
especially the fiiel irjection nozzle.

Bearingparts are
overtimed. * Check the lubricating system.

Oil lamp lights up
during operation.

* Check the lubricating system.
* Check the function of the reileve

valve Inthe lubricating system.
* Check pressure switdri.
* Check filterbase gasket

iWlien engine overheats

Ceuse

Engine oil
insuffident

Fan belt broken or

Coolant Insufficient

Excessive
co^ntretion of
antifreeze

Radiator net or
radiatorrn dogged
with dust

Inside of radiatoror
coolant flow route
corroded

FanorracSatoror
radiator cap
deftetlve

Thennostat
defective

Temperature
or sensor

Ovettoad cunning

or water

Unsuitable fuel
used

Countermeasures

Check oil level. Replenish oil as
required.

Change belt or acQustbelt tension.

Replenish cooiant

Add water
with the

Clean net or tin carefully.

Clean or replace radiator and parts.

Replace defective parts.

Check thennostat and replace if
necessary.

Check temperature with
thermometer and replace if
necessary.

Reduce load.

Replace parts.

* Use the specitied fuel.
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SPECIFICATIONS

Model V2607-DI-E3-B | V2607-DI-T-E3-B V3307-0)-T-E3.B

Type Vertical,water-cooled, 4-cycle diesel engine

Number of cyiinders 4

Bore and stroke mm (in.) 87x110
(3.43 x 4.33)

94x120
(3.70x4.72)

Totaldisplacement cm (̂cu.in.) 2,615
(160.04)

3,331
(203.27)

Combustion type Direct Injection Type (E-CDIS)

SAENETIntennittent kW/rpm
H.P. (SAEJ1349} (HP / rpm)

35.0 / 2700
(46.9/2700)

47.5/2700
(63.7 / 2700)

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 62510 875 775 to 825

Order of filing 1-3^2

Direction of rotation Counter-clockwise (viewed from flywheel skle)

Injection pump Bosch Type mini pump

InjecCon pressure

1st opening pressure
18.63 Mpa (190 kgf/cm>)

2nd opening pressure
21.57Mpa(220kgf/cm')

1st opening pressure
18.63 Mpa (190 kgf/cm^

2nd opening pressure
22.56 Mpa (230 kgf/cm^

Injection timing a o.C.) -0.057 rad (-3.25*) -0.022 red (-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

DImenston 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)

Dry weight (BB Spec.) kg (lbs.) 225(496) 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 12 V 108 Ah

NOTE:
• Spectftcations are subject to change without notice.



>

Aftomater

Starter

Relay
I0372-«0230et&

Fu3e<5(M)

TlR)er(Gk)wUnip)
1KS33-69e60

Fuse Box

§1
Key Switch
15246-635920

)

00891-93540

Clew Plugs
= 1G777-65510otC.

SoletwM
1G772-60010

Q-

©WUer
Tompt

Fuel Pump
68371-51210 etc.

wbterHBinperaturB
Sensor
lM1M3040eta.

OS Switch
1SS31-3S0l0etc.

water Tempefahjre
Switch

10488^040 etc.

Plot Lamp
12V3.4W'Qi Chaige

ENGLISH

o
o

0

1
CO

CO



PEIOeOOVDS^

PARTS LIST

RUBBER CRAWLER CARRIER

MST-eOOVD

Serial No. 60501 and up

monooim



MOROOKA CO.. LTD.

rN



PARTS LIST

RUBBER CRAWLER CARRIER

MST-600VD

Serial No. 60501 and up

A-1



FOREWORD

Thank you for purchasing this Morooka Rubber CrawlerCarrier.
When ordering a part, please specify the model serial number, 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 frontof the name of an assembly component and the item is entered next

to the assembly. Ifpart mari<ed withis an assembly, its component is part mariced

with"--".

The number of pieces per set used for assembly is specified.
Forassembly or part groupcomponents,the numberofpieces per assembly is specified.

The engine or machine serial number inwhichthe part is used.

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

• The part specified in the line above is applicable instead of this part.

Supplied as a set rather than singly.
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nG.101 ENGINE RELATED PARTS (ENGINE MOUNTING PARTS
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INDE)< PART NO. DESCRIPTION Q'TV 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 (M14X30) 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 (M12X30) 8 60501 60650
7 0-1100-01230 SPRING WASHER (M12) 8 60501 ~ 60650
8 1-11110-1110 CUSHON 4 60501 - 60650
9 0-1000-31235 BOLT (M12X35) 8 60501 ~ 60650

10 0-1200-01210 NUT (M12) 12 60501 60650
11 0-1100-01230 SPRING WASHER (M12) 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 (M10) 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 OILCOOLER 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 (Ml0X30) 2 60501 ~ 60650
40 0-1100-01025 SPRING WASHER (M10) 2 60501 ~ 60650
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HG.101

INDEX PART NO. DESCRIPTION Q'TY 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 (MIO) 4 60501 - 60650

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

46 NKS042-C0392 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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FIG.101A ENGINE RELATED PARTS (ENGINE MOUNTING PARTS
AND RADIATOR) (SERIAL NO. 60651-)

24 27 36

26—®

P!

54 '
51

TO Drain

35 8

PV93581

1-6



FIG.101A

INDEX PART NO. DESCRIPTION Q-TY 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) a 60651 -

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

5 1-50110-3120 REAR SIDE BRACKET 2 60651

6 0-1000-31230 BOLT (M12X30) 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 (M12) 4 60651

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

14 0-1120-01223 PLANE WASHER (M12) 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 (Ml0X20) 4 60651 -

22 0-1100-01025 SPRING WASHER (M10) 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 NK0813-07007 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 (cp 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 PLANE 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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nG.105 ENGINE RELATED PARTS (MAIN PUMP AND MOUNTING PARTS)
(SERIAL NO. 60501-60576)
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RG.105

INDE> PART NO. DESCRIPTION Q'TV 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 (SAR1-28) 1 60501 60576
4 1-51610-1120 O-RING 1 60501 60576
5 0-1000-31050 BOLT (M10X50) 2 60501 60576
6 0-1200-31008 NUT (MIO) 2 60501 60576
7 0-1100-31025 SPRING WASHER (MIO) 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 (MIO) 8 60501 60576
15 1-50160-3150 COVER 1 60501 60576
16 1-50160-3160 SPACER 1 60501 60576
17 0-1000-31045 BOLT (M10X45) 12 60501 60576
18 0-1100-01025 SPRING WASHER (MIO) 12 60501 60576
19 0-1000-31240 BOLT (Ml 2X40) 4 60501 60576
20 0-1100-31230 SPRING WASHER (Ml 2) 4 60501 60576
21 0-1120-01223 PLANE WASHER (M12) 4 60501 60576
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RG.105A ENGINE RELATED PARTS (MAIN PUMP AND MOUNTING PARTS)
(SERIAL NO. 60577-60650)

PV93383
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nG.105A

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 (SARl-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 (Ml0X30) 8 60577 60650

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

15 1-50160-3151 COVER 1 60577 60650

16 1-50160-3160 SPACER 1 60577 - 60650

17 0-1000-31045 BOLT (Ml 0X45) 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 (Ml 4) 4 60577 60650

21 0-1120-01425 PLANE WASHER (M14) 4 60577 - 60650
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RG.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 COUPLING 1 60651 ~

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

4 1-51610-1120 0-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 (Ml 0X30) 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 (Ml0X45) 12 60651

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

16 0-1000-31435 BOLT (Ml 4X35) 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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HG.111 ENGINE RELATED PARTS (AIR INTAKE SYSTEM)
(SERIAL NO. 60501-60674)
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HG.111

IND0< PART NO. DESCRIPTION Q'Plr SERIAL NO.

1 1-50120-0030 AIR CLEANER ASS'Y (FPG078106) 1 60501 60674
1-50120-1120 •OUTER ELEMENT (P827653) 1 60501 60674

(tV1-50120-1130) •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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FIG.111A ENGINE RELATED PARTS (AIR INTAKE SYSTEM)
(SERIAL NO. 60675 -)
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FIG.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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nG.115

INDE> 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 (Ml 0X30) 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 BRACKET 1 60501 60585
9 1-50130-3230 NUT (M10) 3 60501 ~ 60585

10 1-50130-3240 SPRING WASHER (M10) 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 CUMP (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 (M10X50) 2 60501 ~ 60585
17 0-1200-31008 NUT (M10) 2 60501 60585
18 0-1100-31025 SPRING WASHER (M10) 2 60501 ^ 60585
19 0-1120-31020 PLANE WASHER (M10) 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 ('Arl-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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nG.ii5

INDEX PART NO. DESCRIPTION O'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-)

15 15 „

? W

A u m
Detail A

i--29

i V 1

1-24

r^

PV93583



K
FIG.t15A

INDE> PART NO. DESCRIPTION QTY
SERIAL NO.

(WITHOUT60585)
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(MIO) 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 (MIO) 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 (M10X50) 2 60584 -

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

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

20 0-1120-31020 PLANE WASHER (MIO) 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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FIG.115A

INDEX PART NO. DESCRIPTION QTY
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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F1G.121 FUEL TANK AND FUEL PIPING (SERIAL NO. 60501-60650)
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A
FIG.121

INDE> PART NO. DESCRIPTION QTY SERIAL NO.

1-29150-0012 FUEL TANK ASS'Y 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(M10X20) 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 (q) 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 ((p 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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nG.121A FUEL TANK AND FUEL PIPING (SERIAL NO. 60651-)
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nG.121A

INDE)C PART NO. DESCRIPTION Q'TV 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 (P18) 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 (Ml0X25) 6 60651
15 0-1100-01025 SPRING WASHER (M10) 6 60651
16 0-1120-01020 PLANE WASHER (MIO) 6 60651
17 NK0753-08050 FUEL SUPPLY HOSE (cp 7.9X500) 1 60651
18 NK0753-08037 FUEL SUPPLY HOSE (<p 7.9X370) 1 60651
19 NK0753-08040 FUEL SUPPLY HOSE ((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)
(<p 15.3X360) 1 60651 -

25 NK0880-15035
HOSE COVER(FOR SUPPLY HOSE)
(9 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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nG.201 FRAME RELATED PARTS (1/5)
(ENGINE BONNET AND FRONT BUMPER) (SERIAL NO. 60501-60650)
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A
nG.201

INDE> 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 ASSY (4648839) 1 60501 ~ 60650

1-50520-3130 •KEY (BKl 1-4428) 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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nG.201A FRAME RELATED PARTS (1/5)
(ENGINE BONNET AND FRONT BUMPER) (SERIAL NO. 60651-)
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FIG.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 (9 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 (M10) 4 60651

18 0-1120-01020 PLANE WASHER (M10) 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 (Ml0X25) 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 (M12X35) 2 60651

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

32 0-1120-01225 PLANE WASHER (M12) 2 60651
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nG.202 FRAME RELATED PARTS (2/5) (UNDER COVER AND SAFETY BAR)
(SERIAL NO. 60501-60650)
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RG.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 (M10) 6 60501 60650

9 0-1120-01020 PLANE WASHER (M10) 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 (Ml 2X20) 2 60501 60650

16 0-1100-01230 SPRING WASHER (Ml 2) 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 (q) 3.7X25) 1 60501 60650

26 0-1120-01630 PLANE WASHER (Ml 6) 1 60501 60650

27 1-29510-1311 CUSHON BLOCK 2 60501 ~ 60650

28 0-1311-01010 SCREW (Ml0X110) 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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nG.202A FRAME RELATED PARTS (2/5) (UNDER COVER AND SAFETY BAR)
(SERIAL NO. 60651-)
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RG.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 (Ml0) 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 (Ml 2) 2 60651 -

13 0-1120-01225 PLANE WASHER (Ml2) 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(cp 3.7X25) 1 60651

22 0-1120-01630 PLANE WASHER (Ml6) 1 60651

23 1-29510-1311 CUSHON BLOCK 2 60651 -

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

1-29520-1200 REAR VIEW MIRROR ASSY 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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FIG.203

INDE> 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(M10X20) 10 60501 60650

7 0-1100-01025 SPRING WASHER (M10) 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(M10X20) 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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HG.203A FRAME RELATED PARTS (3/5) (ENGINE COMPARTMENT COVER)
(SERIAL NO. 60651-)
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F1G.203A

INDEX PART NO. DESCRIPTION Q'TY SERIAL NO.

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

2 NKSOl 2-01641 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 (Ml 0X20) 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 (Ml 0X20) 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 (Ml0X20) 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.204

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 (MIO) 7 60501

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

5 1-50520-3580 INSULATION COVER (CUTTING) 1 60501 -
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nG.205 FRAME RELATED PARTS (5/5)
(OPERATOR'S SEAT AND FOOT REST)
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RG.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 (Ml 0X20) 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 CANOPY RELATED PARTS

PV93318A
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RG.211

INDE> 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 (Ml 2X35) 4 60501

8 0-1100-01230 SPRING WASHER (M12) 4 60501

9 0-1120-01223 PLANE WASHER (M12) 4 60501

10 1-29530-1110 REAR FRAME 60501

11 0-1000-01235 BOLT (M12X35) 4 60501 -

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

13 0-1120-01223 PLANE WASHER (M12) 4 60501 -
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FIG.301 UNDER CARRIAGE RELATED PARTS (TRAVEL MOTOR AND IDLER)

mm
Detail A
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Detail B
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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 (Ml 6X45) 24 60501 -

4 0-1100-01640 SPRING WASHER (Ml 6) 24 60501

5 1-12320-2110 SPROCKET 2 60501

6 0-1000-31435 BOLT (Ml4X35) 24 60501

7 0-1100-31435 SPRING WASHER (M14) 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 1-1033iD-1160 LOCK PLATE 4 60501

17 0-1000-31220 BOLT (M12X20) 8 60501

18 0-1100-01230 SPRING WASHER (Ml 2) 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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nG.311 UNDER CARRIAGE RELATED PARTS (CARRIER ROLLER)
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nG.3ii

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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nG.321 UNDER CARRIAGE RELATED PARTS (TRACK ROLLER)
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FIG.32t

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 •O-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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nG.401 STEERING CONTROL SYSTEM (1/2) (SERIAL NO. 60501-60650)
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HG.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 (M10) 4 60501 ~ 60650

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

15 0-3010-01258 ROD (Ml 2X580) 2 60501 ~ 60650

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

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

18 0-1100-01230 SPRING WASHER (Ml 2) 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 (M12) 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 (M10) 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 (M12X90) 1 60501 60650

31 0-1200-01210 NUT (M12) 1 60501 ~ 60650
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FIG.401A

INDEX PART NO. DESCRIPTION QTY 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 (M10X35) 4 60651

13 0-1200-01008 NUT (M10) 4 60651

14 0-1100-01025 SPRING WASHER (M10) 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 (M12. LEFT THREAD) 2 60651

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

19 0-1200-01210 NUT (M12) 2 60651

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

21 0-1100-01230 SPRING WASHER (M12) 4 60651

22 1-23420-1310 BRACKET 1 60651

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

24 0-1200-01210 NUT(M12) 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 (M12X90) 1 60651

29 0-1200-01210 NUT (M12) 1 60651
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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 (M12X55) 2 60501 - 60576

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

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

19 0-1100-01230 SPRING WASHER (M12) 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 (M10X60) 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 (0 10X20) 1 60501 60576

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

33 0-1000-01050 BOLT (M10X50) 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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RG.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 (M10X35) 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 (M12X55) 2 60577 - 60650

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

18 0-1200-01210 NUT (M12) 2 60577 ~ 60650

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

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

21 0-3000-01032 ROD (Ml0X320) 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 (Ml0X60) 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 (<D 10X10) 1 60577 - 60650

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

32 0-1000-01040 BOLT (M10X40) 1 60577 - 60650

33 0-1000-01050 BOLT (Ml0X50) 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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FIG.402B STEERING CONTROL SYSTEM (2/2) (SERIAL NO. 60651-)
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RG.402B

INDE> 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-PTl/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 NKS062-01199 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 (Ml 0X35) 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 (Ml2X45) 2 60651

18 0-1100-01230 SPRING WASHER (M12) 2 60651

19 0-1120-01223 PLANE WASHER (Ml2) 2 60651

20 0-3000-01015 ROD (Ml0X150) 1 60651

21 0-3000-01033 ROD (Ml 0X330) 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 (M10X60) 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

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

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

30 0-3500-01020 COLLAR (<t> 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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RG.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 (MIO) 2 60501 -

4 0-1120-01020 PLANE WASHER (MIO) 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 (M8) 2 60501 -
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nG.421

INDEX PART NO. DESCRIPTION Q'TY SERIAL NO.

1-31620-0030 DUMP CONTROL LEVER ASSY 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 (04.25X17) 1 60501 60650

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

26 0-3220-01018 COTTER PIN (0 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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FIG.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 ASS'Y 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 (04.25X17) 1 60651

24 0-1120-00510 PLANE WASHER (M5) 1 60651

25 0-3220-01018 COTTER PIN (<D 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

INDEX PART NO. DESCRIPTION QTY SERIAL NO.

1 0-2100-01487 HOSE(M/2"X870) 1 60501 60576

2 0-4220-01414 NIPPLE (PTl •1/2XSLEEVE) 2 60501 - 60576

3 0-2700-10044 CLAMP (ABA32-44) 2 60501 60576

4 0-4360-01414 ELBOW (PTl •1/2XPT1 -1/2) 1 60501 60576

5 0-4212-01414 NIPPLE (PTl •1/2XPT1 '1/2) 1 60501 - 60576

6 0-4380-01410 ELBOW (PTl •1/2XPT1) 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-RING (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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nasotA

INDE> PART NO. DESCRIPTION Q'TY SERIAL NO.

1 0-2100-01487 HOSE (M/2"X870) 1 60577 60650

2 0-4220-01414 NIPPLE (PTl •1/2XSLEEVE) 2 60577 60650

3 0-2700-10044 CLAMP (ABA32-44) 2 60577 - 60650

4 0-4360-01414 ELBOW(PTM/2XPT1 •1/2) 1 60577 60650

5 0-4212-01414 NIPPLE (PTl •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 (M10X25) 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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FIG.501B

INDEX PART NO. DESCRIPTION Q'TY SERIAL NO.

1 0-2100-01483 HOSE(M/2"X830) 1 60651 -

2 0-4220-01010 NIPPLE (PTIXSLEEVE) 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 (PTIXPTI) 1 60651 -

7 1-12670-1410 FLANGE 1 60651

8 0-2000-03140 0-RING (G40) 1 60651

9 0-1020-31025 SOCKET HEAD BOLT (M10X25) 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 •0-RING (910) 1 60651 -

13 1-23670-1420 FLANGE 1 60651

14 0-2000-03130 0-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 (M10) 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 •0-RING (908) 1 60651

22 0-4321-01203 ELBOW (UNF3/4XPF3/8) 1 60651

0-2040-02217 •0-RING (908) 1 60651 -

23 0-4310-00303 ELBOW (PT3/8XPF3/8) 2 60651

24 NK0809-24083-B SPIRAL TUBE 1 60651
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nG.502 HYDRAUUC PIPING (MAIN PUMP CHARGE UNE)
(SERIAL NO. 60501-60576)

8.

rt-r kdij95*v7
Hydraulic Puid
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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 HLTER 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)
(SERIAL NO. 60577-60650)

Hydraulic putd

Control Valve

PV93392A
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RG.502A

INDE)( PART NO. DESCRIPTION Q'TY 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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FIG.502B HYDRAULIC PIPING (MAIN PUMP CHARGE LINE)
(SERIAL NO. 60651-)
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RG.502B

INDE)( 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 •O-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 (UNF1 •5/16XPT3/4) 60651

0-2040-03030 •O-RING (916) 1 60651
16 0-4000-00600 PLUG (PT3/4) 1 60651

17 NK0809-17040-B SPIRAL TUBE (017x400) 1 60651

1-87



FIG.503 HYDRAUUC PIPING (HST MAIN UNE) (SERIAL NO. 60501-60576)
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Hydraulic Motor R.H

Hydraul ic Motor L H
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HG.503

INDE> 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 •O-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-)
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FIG.503A

INDE> 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 (1-1/16XPT3/4) 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 (PI8) 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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FIG.504 HYDRAULIC PIPING (PARKING BRAKE AND H-L SPEED
SELECTOR VALVE LINE) (SERIAL NO. 60501-60576)

.'M

^ )'\4^D^)''j0sy0
1 Hydraulic Tank

Oil Filter

A'f \^Q^)vO^-9^n
Hydraul Ic Motor R. H

jU KDU':;5't
HydraulIc Motor
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nG.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 (Pll) 1 60501 60576

15 0-4320-00202 ELBOW (PF1/4XPF1/4) 60501 60576

0-2010-02411 •0-RING (Pll) 1 60501 60576

16 0-4410-00202 TEE (PF1/4XPF1/4XPF1/4) 2 60501 60576

17 0-4211-00202 NIPPLE (PF1/4XPF1/4) 2 60501 60576

0-2010-02411 •0-RING (Pll) 1 60501 60576
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nG.504A HYDRAUUC PIPING (PARKING BRAKE AND H-L SPEED
SELECTOR VALVE LINE) (SERIAL NO. 60577-60650)

1 HydraulIc Tank

Oil Filter

A'f
Hydraulic Motor R. H
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Hydraulic Motor
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RG.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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FIG.504B HYDRAULIC PIPING (PARKING BRAKE AND H-L SPEED
SELECTOR VALVE UNE) (SERIAL NO. 60651-)

1 HydraulIc Tank

JOll Filter

Hydraulic Motor R.H
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Hydraulic Motor L H

PV93598

1-96

7-^



FIG.504B

INDEX PART NO. DESCRIPTION Q'TY SERIAL NO.

1 1-50620-0030
SOLENOID VALVE ASST (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"X600) 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 •O-RING(PII) 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 (<l>45x200L) 60651 ~ 60706

NK0827-45020 HOSE GUARD (<D45x200L) 1 60707 -

20 NK0827-60020 HOSE GUARD (06Ox2OOL) 1 60651 60706

NK0827-60050 HOSE GUARD (O 60x500L) 1 60707 ^

21 NK0805-50250 STRAP BAND (250L) AR 60651 -
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FIG.505 HYDRAUUC PIPING (OIL COOLER AND RETURN UNE)
(SERIAL NO. 60501-60576)
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Hydraulic Motor R.H

Hydraul Ic putd
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nG.505

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 (UNFl -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 (PI4) 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"X1000) 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 HYDRAUUC PIPING (OIL COOLER AND RETURN UNE)
(SERIAL NO. 60577-60650)
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HG.505A

INDE> PART NO. DESCRIPTION Q'TY SERIAL NO.

1 0-2220-00655 HOSE (3/4"X550) 1 60577 60650

2 0-2231-01000 HOSE (1"XI000) 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 (r'X350) 1 60577 - 60650

21 0-2231-01000 HOSE (r'xiooo) 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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nasosA

INDEX PART NO. DESCRIPTION Q'TY SERIAL NO.

37 1-29670-1110 JOINT (L=120) 1 60577 60650

1-102
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FIG.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 (UNFI •5/16XPT3/4) 1 60651

0-2040-03030 •O-RING (916) 1 60651 -

4 0-4300-00606 ELBOW (PT3/4XPF3/4) 1 60651

5 0-4326-02106 ELBOW (UNFI •5/16XPF3/4) 1 60651

0-2040-03030 •O-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 •O-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 •O-RING (P18) 1 60651

20 0-2230-01030 HOSE (r'X300) 1 60651

21 0-2231-01006 HOSE (r'X1006) 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 (PTIXPTI) 2 60651

26 0-4130-01010 ADAPTER (PT1XPF1) 2 60651

27 0-4210-01010 NIPPLE (PT1XPF1) 2 60651

28 0-4400-01010 TEE (PTIXPTIXPTl) 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 (PTIXPFI) 1 . 60651
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nasosB

INDEX PART NO. DESCRIPTION Q'TY 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 HYDRAULIC PIPING (MAIN PUMP RETURN LINE)
(SERIAL NO. 60577-60650)
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FIG.506

INDEX PART NO. DESCRIPTION Q'TY SERIAL NO.

1 0-2220-01060 HOSE (1"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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FIG.551 HYDRAUUC OIL TANK
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RG.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 •0-RING (G155) 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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FIG.555 HYDRAUUC OIL FILTER (SERIAL NO. 60501-60576)
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nG.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.555A HYDRAUUC OIL RLTER (SERIAL NO. 60577-)
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FIG.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 (M10) 2 60577

9 0-1120-01020 PLANE WASHER (M10) 2 60577
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FIG.601 DUMP BODY RELATED PARTS
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RG.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 (Ml2X90) 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

1-117



FIG
.701

E
L

E
C

T
R

IC
A

L
S

Y
S

T
E

M
(IN

ST
R

U
M

E
N

T
PA

N
E

L
A

N
D

C
O

N
T

R
O

L
B

O
X

)
(SE

R
IA

L
N

O
.6

0
5

0
1

-6
0

5
7

6
)

I

P
V

9
3

3
7

6
A

1
-1

1
8



RGJOl

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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RGJOIA

INDEX PART NO. DESCRIPTION Q'TY SERIAL NO.

1 1-50210-3110 INSTRUMENT PANEL 1 60577 60650

2 0-1320-00616 SCREW(M6X16) 6 60577 60650

3 1-50210-3160
SLOPE WARNING LAMP (RED)
(PL05RB04)

1 60577 60650

4 0-2820-01208 GROMMET 1 60577 60650

5 0-5230-00012 HOUR METER (30554-004) 1 60577 60650

6 1-50210-1750 TACHOMETER 1 60577 60650

7 0-5400-00000 STARTING SWITCH (98271-00270) 1 60577 60650

8 1-11210-1140 STARTING SWITCH CAP 1 60577 60650

9 1-50210-3120 MONITOR PANEL 1 60577 60650

10 0-1320-00616 SCREW (M6X16) 60577 60650

11 1-50210-3210 MONITOR ASS'Y 1 60577 60650

12 0-1320-00416 SCREW (M4X16) 60577 - 60650

13 1-50210-3250
PREHEATING PILOT LAMP

(BL61-140-120)
1 60577 60650

14 1-50210-3130 SWITCH PANEL 1 60577 60650

15 0-1320-00512 SCREW (M5X12) 60577 60650

16 1-29210-1150
COMBINATION SWITCH

(01197-00-00)
1 60577 60650

17 1-12210-1140 PARKING BRAKE SWITCH (FE79A) 1 60577 - 60650

18 0-5480-00000
H-L SPEED SELECTOR SWITCH
(S-301T)

1 60577 60650

19 1-12210-1160 CAP (AT-402) 1 60577 60650

20 1-16210-1600 FUSE BOX ASS'Y 1 60577 60650

21 0-5060-00015 -BLADE FUSE (15A) 14 60577 60650

22 1-16210-1690 •FUSE HOLDER 1 60577 60650

23 0-1300-00616 SCREW (M6X16) 2 60577 60650
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RGJOIB ELECTRICAL SYSTEM (INSTRUMENT PANEL AND CONTROL BOX)
(SERIAL NO. 60651-)
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nG.701B

INDEX PART NO. DESCRIPTION Q'TY SERIAL NO.

1 1-50210-3110 INSTRUMENT PANEL 1 60651

2 0-1320-00616 SCREW (M6X16) 6 60651 ~

3 1-50210-3160
SLOPE WARNING LAMP (RED)
(PL05RB04)

1 60651

4 0-2820-01208 GROMMET 1 60651

5 0-5230-00012 HOUR METER (30554-004) 1 60651

6 1-50210-1750 TACHOMETER 1 60651

7 0-5400-00001 STARTING SWITCH (182310-0060) 1 60651

8 1-11210-1140 STARTING SWITCH CAP 1 60651

9 1-50210-3120 MONITOR PANEL 1 60651

10 0-1320-00616 SCREW (M6X16) 60651

11 1-50210-3210 MONITOR ASS*Y 1 60651

12 0-1320-00416 SCREW (M4X16) 60651

13 1-50210-3250
PREHEATING PILOT LAMP

(BL61-140-120)
1 60651

14 1-50210-3131 SWITCH PANEL 1 60651

15 0-1320-00512 SCREW (M5X12) 60651

16 1-29210-1150
COMBINATION SWITCH

(C1197-00-00)
1 60651

17 1-12210-1140 PARKING BRAKE SWITCH (FE79A) 1 60651

18 0-5480-00000
H-L SPEED SELECTOR SWITCH

(S-301T)
1 60651

19 1-12210-1160 CAP (AT-402) 1 60651

20 1-16210-1600 FUSE BOX ASS'Y 1 60651

21 0-5060-00015 •BLADE FUSE (15A) 14 60651

22 1-16210-1690 •FUSE HOLDER 1 60651

23 0-1300-00616 SCREW (M6X16) 2 60651 ~
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FIG.705 ELECTRICAL SYSTEM (RELAYS AND FUSE BOX)
(SERIAL NO. 60501-60650)
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1/^

nG.705

INDEX PART NO. DESCRIPTION QTY 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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RG.705A ELECTRICAL SYSTEM (RELAYS AND FUSE BOX)
(SERIAL NO. 60651-)
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FIG.705A

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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nG.711 ELECTRICAL SYSTEM (1/4) (WIRING HARNESS AND LAMPS)
(SERIAL NO. 60501-60650)
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RG.711

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 (MIO) 1 60501 ~ 60650

7 0-1100-01025 SPRING WASHER (MIO) 1 60501 - 60650

8 0-1120-01020 PLANE WASHER (MIO) 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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RG.7t1

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

t-t30



nG.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 (D208R030) 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 •»:/^WASHER (M10) 1 60651

7 0-1200-01008 NUT (M10) 1 60651 -

8 0-1100-01025 SPRING WASHER (MIO) 1 60651

9 0-1120-01020 PLANE 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 NKSOl 2-01628 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 NKSOl 2-01657 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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nG.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 (cp 6) 4 60651 ~

0-2720-01206 CUP (9 12) 5 60651

0-2720-01506 CUP (<p 15) 1 60651

0-2720-01806 CUP (<p 18) 2 60651

0-2720-02206 CUP (<p 22) 5 60651

0-2720-03006 CUP (<p 30) 1 60651 -

45 0-1000-00616 BOLT (M6X16) 18 60651 ~

46 0-1100-00615 SPRING WASHER (M6) 18 60651
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nG.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 ASS'Y 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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nG.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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FIG.715A ELECTRICAL SYSTEM (3/4) (BATTERY AND BATTERY RELAY)
(SERIAL NO. 60651-)
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nG.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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nG.716 ELECTRICAL SYSTEM (4/4) (BATTERY WIRING DIAGRAM)
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nG.716

INDEX PART NO. DESCRIPTION QTY 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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HG.801

INDEX PART NO. DESCRIPTION Q'TY SERIAL NO.

1 1-12020-1090 CAUTION PLATE (DIESEL FUEL) 1 60501

2 1-12020-1190 CAUTION PLATE (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 PUTE (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 PUTE (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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F1G.811 MARKS AND PLATES (ENGUSH)
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FIG.811

INDEX PART NO. DESCRIPTION Q'TY SERIAL NO.

1 1-41010-1280 CAUTION PLATE (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. HG. 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 501B 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 501B 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 4028 32 0-1100-00615 101A 18
0-1000-01220 202 15 0-1100-00615 lOlA 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 105B 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 105B 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 101A 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 105B 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 402B 13

0-1100-00820 711 28 0-1100-01025 402B 28
0-1100-00820 711A 18 0-1100-01025 402B 33
0-1100-00820 711A 27 0-1100-01025 411 03

0-1100-00820 715 15 0-1100-01025 501B 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 lOlA 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

0-1120-01020 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 lOlA 11 0-1200-00806 115A 36
0-1120-01223 lOlA 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. RG. 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 7018 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 7018 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 5018 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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PARTS No. RG. No. INDEX PARTS No. RG. No. INDEX

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 701B 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 402B 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 402B 21

0-2700-00035 505A 34 0-3000-01041 402 21
0-2700-00035 505B 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 501B 03 0-3100-11000 402A 22
0-2700-00070 115 13 0-3100-11000 402B 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 402B 25
0-2700-10090 lllA 11 0-3130-01060 402 25
0-2700-10090 111A 14 0-3130-01060 402A 25
0-2710-00024 101A 39 0-3130-01060 402B 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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PARTS No. FIG. No. INDEX PARTS No. RG. No. INDEX

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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PARTS No. RG. No. INDEX PARTS No. FIG. No. INDEX

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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PARTS No. RG. No. INDEX PARTS No. RG. No. INDEX

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 7018 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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PARTS No. RG. No. INDEX PARTS No. HG. No. INDEX

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 lOlA 28 1-41010-1360 811 26
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PARTS No. na No. INDEX PARTS No. RG. No. INDEX

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 101A 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 101A 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 lOlA 34

1-50120-3310 111 06 1-50140-3320 101 32

1-50120-3310 111A 06 1-50140-3320 101A 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
1-50520-2310 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 105B 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 105B 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 NK0564-16150-L 505B 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-B 5018 24

1-50610-0020 105 03 NK0813-07007 101A 27

1-50610-0020 105A 03 NK0827-45020 504B 19

1-50610-0020 105B 03 NK0827-45020 5048 19

1-50610-0200 105A 01 NK0827-60020 5048 20

1-50610-0200 105B 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 504B 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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PARTS No. RG. No. INDEX

NKSOl 2-01626 715A 09

NKSOl 2-01626 716 01

NKSOl 2-01627 715A 14

NKSOl 2-01628 711A 14

NKSOl 2-01641 203A 02

NKSOl 2-01646 201A 25

NKSOl 2-01647 715A 21

NKSOl 2-01657 711A 30

NKSOl 2-01658 201A 29

NKSOl 2-01675 711A 10

NKSOl 2-01675 712 06

NKS042-00392 101 46

NKS042-00392 101A 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

NKS042-00946 101A 49
NKS043-00740 111A 15

NKS052-01265 402B 34

NKS062-01199 402B 07
NKS062-01200 4028 01
NKS062-01201 402B 04
NKS062-01279 402B 05
NKS062-01284 401A 07
NKS402-00900 101 47
NKS402-00900 101A 50

9-18
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RUBBER CRAWLER CARRIER MST-600VD PARTS UST

Document No.PE10600VD3-04

Fourth edition: July 15,2013

Issued by Morooka Co., Ltd.

358 Shoubeisindencho, Ryugasaki,

Ibaraki 301-0034,

Japan

No part of this manual can be reproduced in any from without pemnission



HYDRAUUC COMPONENT
MST600VD SERIAL NO. 60301 and UP

INDX DESCRIPTION QTY NOTE

1 HYDRAUUCK OIL TANK 1

1-1 AIR BREATHER AND RLL CAP 1

1-2 OIL LEVEL GAUGE 1

2 SUCTION RLTER 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 RLTER 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.

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 Hl-Lo SHIFT SPEED (1)
10-5 CHARGE REUEF VALVES (1)
10-6 SHUTTLE VALVES (1)

11 SOLENOID VALVES (PARKING BRAKEAND Hi-Lo SHIFTSPEED) 1

11-1 PARKING BRAKE (1)
11-2 Hi-Lo SHIFT SPEED (1)

12 OIL COOLER 1

MSTSCKEN-OOA
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8. 21. •^•y^'V- 34. Af-
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r*\

1. Low pressure reliefvalve

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

13. 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

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 3 7. Ball

3 5. Brake piston 3 8. Spring

3 6. Spring 3 9. Piston



5

PV4646-642

!255J9EH3

©Max. emission per 1 rev: 46.9cm3/rev (oc/rev)

©Max. use pressure: 34.3MPa(360kgffcm2)

©Max. case pressure: 0.2MPa (1.8kg&cm2)

©Max. Temp, in the case: 82*C

©Max. revolution: 4000min-l (rpm)

©High pressure relief valve set pressure -at 20 Umin

1.6~1.8MPa (16.4:=16.8kgffcm2)

©Charge pump emission: 22.9cm3/rev (cc/rev)

©PTO shaft permissibletorque' Set - 124.3N.m (12.6kgf • m)

Max.- 248.1N.m(26.3kgf • m)

©Applicable Filter: IDu

©(Controlorifice: (Supply side) None

(Drain side) ^1.17

©Charge pump: None

©Bypass valve Orifioe Diameter: None

3

©Applicable HYD. Oil: Durable HYD.Oil

Above -lO'C :ISOVG46

Below -ItfC :ISOVG32

©Pollution degree of HYD. Oil: Less NAS 9 Grade

©Ciear pxunppermissible: 26ce/rev

©Weight: 60kgf

roixt^yv

E 1 F X
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PV4646-642

Pump Spe^

©Max. emission per 1 rev: 45.9cm3/rev (cc/rev)

©Max. use pressure : 34.3MPa (360kgf/cm2)

©Max. casepressure: 0.2MPa (l.8kgfi^cm2)

©Max. Tsmp. in the case •' 82*0

©Max. revolution: 4000min-l (rpm)

©High pressure relief valveset pressure : at 201/min

1.5~1.8MPa (I5.4=16.8kg0cm2)

©Charge pump emission: 22.9cm3/rev (cc/rev)

©PTO shaft permissible torque : Set- 124.3N.m (12.6kgf • m)

Max. - 248.1N.m (25.3kgf• m)

©Applicable Filter • lOu

©Ck>ntrol oriJGce : (Supplyside) None

(Drain side) 4> 1.17

©Charge piunp: None

©Bjrpass valve Orifice Diameter ^None

©Applicable HYD. Oil • Durable HYD.Oil

Above -lot) :ISOVG46

Below -lO'C :ISOVG32

©Pollution degree ofHYD. Oil: Less NAS9 Grade

©Gear pump permissible • 25cc/rev

©Weight: 60kgf

>
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PVM5151

Pump Spec.

Rev (From the view ofinput 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.startin^ : 0.5MPa
Continuous Max. : 0.3MPa

^ Charge pump *None

Charge relief valve setting pressure at 19L/min ^
2.0T0.07MPa (BothFront pump and Rear pump)

Control: MDC

Orifice Servo A 0 1.0, Servo B 0 1.0

Drain A 4> 4.0, Drain B 0 4.0

Rear support pad allowable torque (SAE B, 13T)

Continuity 124N • m, Maximum 248N • m



Temperatiire

Momentary Max. llSt

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
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11058390 ^DAIKIN

A mftWES. B yy-b-fats. c

UT
K—i;

YOOl 1734097-02 1 5/9

T010 4700035 8/9

T051 4410119 •y—Ttcexh^T^M, B 8/9

T060 336826 i/—;U"^-'>HM10) 8/9

T070 4800573 B 8/9

T040 502470 8/9

T041 9003575-0101 8/9

T042 1041419 8/9

T043 1030940 8/9

T050 9004201-6200 0'j>^ 8/9

T080 1715229-02 8/9

T081 4410148 8/9

T083 11060626 ijM.-ytar?— _—K;i/^7'j>y 8/9

K005 4800297 SCR/<;i/^7''yH2^. 300BAR B 7/9

H003 4800780 7/9

J005 4520056 SCR/^JVyrV'\Z^. 300BAR 7/9

J003 4800780 7/9

K001 4800589 B 7/9

K007 1724107 7/9

K008 9004201-6200 7/9

K009 9006110-0160 7/9

K010 9004105-0160 OU>^f 7/9

L001 1723900-01 •9—7!?*/^- 8/9

LOOS AAM0603001 8/9

L010 9005100-5600 Xhb-hXb'yK(9/16) 8/9

L010A 9004201-3700 0'J>^ 8/9

L020 1745312 8/9

L025 612291 M8X1 8/9

L002 4410271 8/9

M001 1723392-01 •9-7h:*/<-(SB#) 8/9

M005 AAM0603001 m6X30 8/9

M010 9005100-5600 XHx-hXUyK(9/16) B 8/9

MOlOA 9004201-3700 8/9

M020 1745312 8/9

M025 612291 M8X1 8/9

M002 4410271 8/9

E001 4006912 6/9

Sauer-Danfoss-Daikin Ltd.
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11058390
wSdawfoss
VDAIKIN

e ft

70>h ')7
V

C017 38315 1 1 A 5/9
COOS 4410043 i^V7h7'yb^.19T 1 B 5/9
COOS 4410027 1 B 5/9
C001 1716098 19T 1 A 5/9
C001 1716098 i/-V7Kl5T 1 A 5/9
C002 9008300-0137 1 A 5/9
C002 5000098 1 A 5/9
C003

C003

1735400

1735399

1
4

A 5/9
t* JfX

C018 11013519 1

1 A

A

5/9

5/9
C018 9008000-0131 1 A 5/9
C020 11087319 1 1 A 5/9
C020 1735155 1 A 5/9

F006 1745710 tf> (4.8X15.8) 1 1 A 9/9
F007 AAM0802001 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 0'J>y 2 2 C 9/9
F093 9005110-5600 Xh-u—hXU«yK(9/16) 2 2 B 9/9

F093A 9004201-3700 2 2 C 9/9
F096 5000114 ittoia 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 M8X20 1 1 A 9/9
F099 4800754 1 1 A 9/9

U015 1724089 15T 1 A 7/9
U015 1724088 13T 1 A 7/9
U025 9004800-3708 tf> 2 2 ! A 1 7/9
U035 AAM0803001 M8X30 8 8 A 7/9
U030 1716227 -^iTJrvV 1 1 A 7/9
U040 1714958-04 1 1 A 7/9
U080 9004104-0440 1 1 A 7/9
U085 4460370 —h 1

1 A 7/9
U090 9007200-5016 1/2X13 2 A 7/9
U095 9007200-5024 1/2 2 A 9/9
U096 SS2W04 2 A 9/9 'J77K>^
U097 1040407 2 A

Sauer-Danfoss-Daikin Ltd.
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Amttm. By-yfe-fiUlS.cm^W

m
m t

UT

m , m

N006 1723373-01 1 1 A 5/9

G004 3005110-9200 1 5/16-12 1 1 B 7/9

G004A 9004201-9000 0'j>^ 1 1 C 7/9

G010 4800844 7^^— 1 1 A 7/9

G021 4800640 i/D— 1 8 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 1 1 A 7/9

RD20 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 0'J>^ 1 1 C 6/9

R045 9005100-5000 1/2-20 1 1 B 6/9

R045A 9004201-3100 1 1 C 6/9

D002 AAM0603001 M6X30 A 6/9

D010 1734449 1 1 A 6/9

D011 4800196 1 1 A 6/9

DDI 2 4800214 1 1 A 6/9

D013 4800201 1 1 A 6/9

DDI 4 1734450 1 1 A 6/9

DDIS 336826 i'— 1 1 A 6/9

DDI 6 9009660-3100 1 1 A 6/9

DDI 7 9800916 •VHP—jU/\>KjU 1 1 A 6/9

DDI 9 9003513-0800 M8 1 1 A 6/9

D032 4800615 3/4-16 1 1 B 6/9

D032A 9004201-5000 1 1 0 6/9

D035 9005110-7500 3/4-16 1 1 B 6/9

D035A 9004201-5000 ou>^ 1 1 0 6/9

D070 4800529 1 1 B 6/9

Sauer-Danfoss-Daikin Ltd.
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N006-

Sauer-Danffoss-Daikin Ltd.



R045A
R045

D002-

D035A

D032A

r-D032

R043A

R020

Sauer-Danfoss-Daikin Ltd.
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K007

K005

COM

G004A

r^

G010

/-U030.

y^JOOS

-U090

7/9

U085

1

/,

Sauer-Danffoss-Daikin Ltd.

U090



T04t
Q \.T042

"^1070

""X *
L020-^ ® l^Toeo

^ m^loos

•L010

•s^^MOlOA

Sauer-Danfoss-Daikin Ltd.
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F005

•F007

-^E :

R)91A-^

J5^F093A
®i^F093

Sauer-Danfoss-Daikin Ltd,
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SAUBR^ SUNDSTRAND
& ••w

•: ••.• ••! Ari-ift infroauctiOT

1. Introduction

Using This Manual

The Adjustment and Minor Repair procedures de
tailed herein may be performed by trained personnel
without voiding the unit warranty.

Cleanliness is a primary means of assuring satisfac
tory transmission 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 all exposed sealing
surfaces and open cavities from damage and foreign
material.

Whenever removing a sen/ice component. It is rec
ommended that any gaskets and O-rings be re

Safety Precautions

placed. Lightlylubricate all O-rings 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 forthe two frame sizes are noted in
the text. Note that exterior housing screws are mostly
To«-type T30 or T45.

These symbols are used within drawings:

Apply petroleum jelly.

Lubricate with clean hydraulic oil.

Alwaysconsider safety precautions before beginning a service procedure. Protect yourself and others from injury.
The following general precautions should be taken intoconsideration whenever servicing 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-i

itral" 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

f 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 I
!use caution when dealing with hydraulic fluid|
|under pressure. Escaping hydraulic fluid un-|
gder pressurecan havesufficient force to pen-|
|etrate your skin causing serious injury. Thisp
cfluid may also be hot enough to burn. Serious^
IInfection or reactions can develop if proper!
!medical treatment Isnot administered immedi-l
ately^ ,

Flammable Cleaning Solvents

|Sbme cleaning solvents are flammable. to|
^avoid possible fire, do not use cleaning so}->;
v̂entsin anareawhere a source ofIgnition mayl

Ibepresent. j

Copyright 1996, Sauer-Sundstrand Company.
All rights reserved. Contents subject to change. Printed in U.S.A.
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SAUER ^ SUNDSTRAND

2. Model Code

Refer to the model code exhibited on the unit's name plate for information regarding the configuration of the unit.
Note: Someoptions listedhere maynotcurrently
be available. Some options on your unitmay not
be listed here. This is not an ordercode. See the

Model Code Series 42 Price Book for up-to-date ordering
^ ^ information.

a;-ur^,t7!CR'?F*

42L28 - C - ANN1 - 01 •
ANA - 2CNB - NN - NN - N -
N - N - NNN - NNN

428 2051

A 93 23 67890
Serial No.

F G

12 3 12 34

XX XX XXXXX

Year Week Sequence No.

H J K L M N P

L sCCW
R =CW

E Control Response Time

xt B Fast

x2 = Medium
x3 >6low

A.J.P g SAEThreaded 0-Ring Boss

N sNone

2,3 ° Loop Rushing/Cooling Shuttle
Dl^acement

28 =28 cm'(1-71 in")
41 =41 cm'(2.50 in')

nput Shalt Configurations

C =13T16/32P Spline
D =15T16/32PSpUne
E =19T16/32P Spline
G =1.000)n, O.D. Straight Keyed
K = 1.000 In. O.D. Tapered (1.5 Inffl]

Cwitrol Type

N = None

A = MOC. Linear. Low Force
C = MOC, Non-Linear, Low Fores
E = EDC (Electric Displacmt Contrl)
F = FNR (3-PosFotwrd-Neul-Revrs)
G = NFP (Non-FeedbackPropon'l)

NSS lor MDC
or PCP for EDC

or Connector for FNR
or Style tor NFP

N s None or Not ApplicaUe
1 = NSS/Weatherpacklor MDC,

or PCP Style for EDC
or 12V Electric for NFP

2 =12VDINforFNR
3 » NSS«-6AS CW Handle Rot.

/ Weatherpack lor MDC
or Hydraulic for NFP

5 = NSS+BAS CCW Handle Rol.
/ Wealherpack lot MDC

Solenoid Override with MDC
or EDC Input
or InchingiBraWngfor NFP

N s None or Not Applicable
A B12V Override/Weather Pack,

or EDC Input = 14-85 n^
or 400 • 1200 mAor S-20bar
for NFP

E = 12V OverrkJe / Brate Port

Handle lor MDC

or Connector (or EDC
or Connector for NFP

N = None or Not Applicat>le
1,8 = StarKiart) Hand e tpr MDC

or M/S Connector for EDC
or AmpConnector lor NFP

2,5 = Clevis Handle for MDC
or Weather Pack lor EDC

Port Style

Loopflus^h1g/Cooilng

Charge Pump

Charge Relief Selling

Special Drive Features

Rear Auxiliary Mounting Pad

Hlgli Pressure ReliefSetting•
Port "A"

High Pressure Relief Setting •
Port 'B'

Loop Bypass Valve

N B None (Ext. Charge Supply]
A = Sucllon (NoAdapterPlate)
C " Remote Pressure (Parlial Flow)
Q s Suction (AdapterPlate)

N = None

2=11 cm'/rev (0.67 in^/rev)

C =14t)ar(20Spsi)
F s 20 Dar (260 psO

N = None

1 =NFP
N - None

A » SAE-A, 9 Tooth
B » SAE-B, 13 Tooth
T = SAE-A Special. 11 Toolh

NN = Check Vatve only, No HPRV
14 =140bar(2030 p^)
17 = 175 bar (2450 psi)
18 =190 bar (2755 psi)
21 B 210 bar (3045 psi)
23 = 230 bar (3330 psi]
25 > 250 bar (3625 pSi)
28 =280 bar (4060 psi)
30 = 300 i)ar (4350 psi]
34 . 345 bar (SOOOpsi)
00 = No HPRV, No Check Valves

N = None

B •Yes

DisplacementUmiters - Side 1 N.0 = None

Displacement Limlters-Side 2 i A, 1 =Yes, Setat Max Oisp
Special Hardware Feah;res

rmmr.Specif Noit-Hardware Features
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3. Component and Port Locations

3.1 Component Locations

m

m

•feedback and

er, the porting

ustment
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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 neutral adjustment sets the position of the
servo piston and pump swashplate relative to the
controlling mechanism.

WARNING

Thefollowing procedure requiresthe vehlcie/;
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. Connecta hose between gauge ports M4 and 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 locic
nut [28cc^13 mm Hex; 41cc^17 mm Hex]. Tum
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 untilone of
the gauges registers an increase in system pres
sure. Note the position of the adjustment screw.

Tum 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 lock nut [2800=^20-26 Nm (15-19
ft-lbf): 41cc=>28-51 Nm {21-37 ft-tbf)].

9. Stop the prime mover and remove the hose
between gauge ports M4 and M5. Remove the
pressure gauges installed in gauge ports M1 and
M2. Reinstall the plugs in the gauge ports.

10. Reconnect work function.

IMPORTANT

If the pump is equipped with an MDC or EDC,
the CONTROL "neutral" adjustment MUST also
be performed before putting the pump into
service (see next section).

Adjustments and Minor Repafn

Pump "Neutral" _
Adjustment Screw

Pump "Neutral" •
Adjustment Seal
Lock Nut

Pump Neutral Adjustment Screw
(MDC Control Shown)
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4.3 Control "Neutral" Adjustment for MDC/EDC Controls

The control neutral adjustment aligns the pump swash-
plate and the control spool so that azero angle control
setting provides a zero degree swashplate setting.
This adjustment should be performed whenever any
part of the control or swashplate mechanisms is
adjusted or removed or after the pump neutral setting
(previous section) is adjusted.

WARNING

The following procedure requires the vehicle /
machine to be disabled (wheels raised off the
ground, work function disconnected, etc.) white
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
fyi5 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. Turn the adjustment screw clockwise until one 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

6. Turn 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 seal 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 thesumming 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. If nec
essary. remove the MDC handle.

2. Remove the seven (7) control retaining screws
[Torx T30] that secure the control to the pump
housing. Remove thecontrol and control gasket
from the pump.

Note: See section 4.6 for instructions on remov
ing/installing the control spool and linkage.

3. Clean the sealing surfaces of the control and the
pump housing.Placea newgasket inposition 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 link pininposition whileinstall
ing the control. (The spring on the control spool
will tendto pushthe link toan extreme position.)
The link pin MUST engage the slot inthe control
cam. A plug is provided on the MDC housing to
permit visual inspection of linkage pin engage
ment.

Note: It maybe easiest to laythe 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 ftHbf)]. 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.

Plug for
Visual

Inspection

Control

Retaining
Screws

Control

Gasket

Hold summing link
(and control spool)
in position

-.-Nut

Lock Washer

^MDC Handle

fUlDC Control Module Assembly

Summing
link pin
MUST enter

the slot in

the control
cami

Link Pin into Cam Slot

Link Pin Into Cam Slot
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EDC Control Module

The Electric Displacement Control (EDC) provides a
controlfunction 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. If nec
essary, remove control input signal.

2. Remove the seven (7) control retaining screws
[Torx T30] that secure the control to the pump
housing. Notethe position of the different length
screws. Remove the control and control gasket
from the pump.

Note: See next section for instructions on remov
ing/installing the controlspool and linkage.

3. Clean the sealing surfaces of the controland the
pumphousing.Place a newgasket inposition 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 link pininposition while install
ingthe control. (The spring on the control spool
will tend to push the link to an extreme position.)
The link pin MUST engage the hole inthe 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)l. Perform Control Neutral Adjust
ment (Section 4.3).

WARf^ING
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.

Adjustments and IVIlnor

EDC Control
Pressure Gauge
Port X1

EDO Control

Pressure Gauge
Port X2

EDC Module Showing Port Locations

Control _
Gasket

Hold summing '
link (and control
spool) in
position

Control Retaining
Screws {note differentsizes)

EDC Control Module Assembly
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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
adjustment screw can be removed forcleaning and to
change the 0-rlngs or the seal lock nut.

Removal of Spool, Linkage, and Adjustment
Screw

1. Clean the external 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 link and feed
back link,and install as shown. Install and torque
the linkage pivot screw [8-15 Nm (6-11 ft*lbf)j.

3. Lubricate and install the control spool and spring
assembly noting proper orientation.

WARNING

The control spool and spring assembly MUST
be oriented in the housing as shown for proper
control operation.

4. Install and torque the control spool bore plug [41 -
94 Nm (30-70 ft*lbf)]. Or install the control spool
cover (with a new gasket) or plug, and torque the
screws [15-17 Nm (11-13ftHbf)].

5. Install the summing link. Hold the control spool in
position while engaging the fork on the summing
linkwith 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 in position while reinstalling
the MDCor EDC (see section 4.4 or4.5). Perform
Control Neutral Adjustment (section 4.3).

Neulral—

Adjustment!
Link I

-Control Spool
Bore Plug

^a^Summing Link
^_5^Llnkage Pivot Screw

^ Opposite
Feedback Unk Bore Plug"^

Seal Lock

Control Neutral /"Nut
Adjust Screw J

Housing without
Filtration Adapter

Gaskets I Housing with

T Adapter

Control Spool
Bore Cover

MDC/EDC Control Spool and Linkage

^ Feedback link
must enter slot in

sen/0 piston
Pivot screw

Slot in 'neutral' adjust link
must engage groove in
adjusting screw

Fork on summing link
must engage flats on
control spool

Servo Piston Linkage and Control Spool
(Internal Parts Shown with Housing Removed)
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4.7 MDC Neutral Start/Backup Alarm Switch

NSS Cover

NSS Control Nut

NSS Cam

NSS Cavity

NSS with

Weatlierpack

NSS with Screw
Terminals

NSS Assembly on MDC

Ac
Control

Yolk Cam

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 V®
direction.

CAUTION

The control handle's neutral position must L
agree wrth thepump's neutral position for the ^
NSS/BUA to work effectively (see section 4.3). ^

The Neutral Start / Backup Alarm Switch assembly
can be configured for three different settings.

i. A Neutral Start Switch only.

11. A Neutral Start Switch with Backup Alarm for
units where clockwise (CW) handle rotation re- ((cf ^
suits in "reverse" motion. ^

iii. A Neutral Start Switch with Backup Alarm for
units where counterclockwise (CCW) handle ro-
tation results in "reverse" motion. iTj

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 only NSS with BUA NSS with BUA
(CW = Reverse) (CCW = Reverse)

P100107E

Top View of NSS Showing Cam Positions

.04 X 45* Ctianilsr

•9/16-I8UNF 2ATH0

/-"•'SS B.23&-.030
/ nKnurt I

MalerW: .75 DIA X 3 ETDISO

(AtlDimensions In Inches)

Alignment Tool
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Adjustment is performed by setting the cam position
within the NSS assembly.

1. The MDC module 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 tvlDC 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. Screwcontrol nut on cam [4.1-6.8 Nm(3-5 ft*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 ft"lbf)] to
the MDC.

14. Reinstall MDC module onto pump housing (refer
to section 4.4).

lustments and Minor Reoaln

NSS Cover

NSS Control Nut

NSS Cam

Side View of NSS and NSS Cavity

Underside of IMDC 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 stroi<e 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, hydraulically-released brake
is drained through portX7. Forconditions 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 0-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. Install housing and retaining nut [2-4 Nm (1.5-3.5
ft*lbf)].

AOjuStment^n^vimo^ep^

Solenoid Override Vaive

Assembly

Solenoid Override Valve Assembly

Retaining Nut

^ Solenoid
Housing

•Washer

Retaining Ring

' Solenoid

0-Ring

Spring

Plunger

Exploded Viewof Solenoid Override Assembly
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4,9 FNR, NFPE, and NFPH Controls

m

1

I
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4.11 Charge Relief Valve

Thecharge relief vaive may be removed for cieaning
andInstallation offresh 0-rings. Thepressuresetting
maybe changed. However, notethat the settingwill
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 shimadjustable charge relief vaive

plug [1 in Hex] from the pump housing. Remove
the 0-ring from the plug.

2. Remove thespring and poppetfrom the housing.

3. Do not alter the shims which may be installed
between the spring and vaive 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 ruie of thumb is 4 bar
/1.25 mm (58 psi/0.050 in). Theeffective setting
will vary.

To confirm the charge relief valve setting, mea
sure charge pressure (port M3) with the pumpin
stroke. The charge pressure should level off
when the relief setting Is reached.

5. Install a new 0-ring on the valve plug. Reinstall
the poppet, spring, and plug (with shims and O-
ring) into the pump housing [55-135 Nm (40-100
ft*lbf)].

(continued)

Shim Adjustable
Charge Relief Valve Plug
0-Ring

Shims

Spring
|/^Poppet

Shim Adjustable Charge ReilefVaiveComponents

Approximate ReliefSetting vs Shim Thickness

4 bar / 1.25 mm (58 psi / 0.050 in)



Screw Adjustable Style

1. Beforeremovingthe screw adjustable relief valve
plug, mark the plug, locknut, and housingso as
to approximately maintain the original adjust
ment when assembling, Remove the screw ad
justablecharge relief valveplug byloosening the
lock nut [1 -1 /16 inHex] and unscrewing the plug
[8mm Int. Hex]. Removethe 0-ring from the plug.

2. Remove the spring and poppet fromthe housing.

3. Inspect the poppetand mating seat in the hous
ing for damage or foreign material.

4. Install a new 0-ring on the valve plug. Reinstall
the poppetand spring. Reinstall the plug with its
lock nut [47-57 Nm (34-42 fflbf)], 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 ruleof 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.

Charge Relief Lock Nut

0-Ring

Screw Adjustable
Charge ReliefValve Plug
Spring
Poppet

Screw Adjustable Charge ReliefValve Components

Approximate Relief Settingvs ScrewRevolution

2.8 bar / V4 turn (40 psi /1/4 turn)
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4.12 Loop Flushing Valve

The loop flushing function consists of the loopflush
ingshuttle valve and the loopflushing reliefvalve. The
assemblies may be removed for cleaning and instal
lation ofnew O-rings. The relief valvepoppet maybe
exchanged forone with a different flow rating, butthe
reliefvalve shims should not be changed out unless
specifically instnjcted 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 inHex]. Remove the O-ring
from the plug.

2. Remove the loop flushing valve spool assembly
from the housing.

3. Inspect the parts fordamage or foreign material.
The centering springmust be securely retained to
the spool by the washer.

4. Installthe loopflushing valve spool assembly into
its bore. Install a new O-ringon the loop flushing
plug and install[27-47 Nm (20-35 ft-lbf)].

Loop Flushing Relief Valve

1. Remove the loopflushing reliefvalve internal hex
plug[5/8 inHex] from the pump housing. Remove
the O-ring from the plug.

2. Remove the springand 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 inthe housing fordamage or foreign
material. Inspect the orifice in the valve poppet.

4. Install a new O-ring on the valve plug. Reinstall
the poppet, spring, shims, and plug (with O-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 plugwithO-ringIntothe
housing [11/16 In Hex], and torque [27-47 Nm
(20-35 fftbf)].

3. Remove the charge relief valve (these parts are
not necessary).

4. Install the plain hex plug with O-ring into the end
cap [5/8 in Hex], and torque [15-34 Nm (15-25
ft*lbf)].

kdjiistment^ an

Loop Flushing Relief
Plug (Defeat)

0-Ring

Loop Flushing-^
Plug (Defeat) /

Loop
-Flushing
Plug

-0-Ring

Loop
- Flushing

Spool
Assembly

0-Ring

Defeat

Spool

^Loop Flushing
\Relief Plug

•0-Ring

Poppet

Loop Flushing Valve and Loop Flushing Defeat
Components
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4.13 Shaft Seal and Shaft Replacement
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If the shaft Isnotbeing 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 rollerbearing 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 petroleum jelly.

12. Place the 0-ring onto the shaft bearing and
lubricate with petroleum jelly.

13. Slidethe seal carrierassemblyover 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 place.

14. Install the retaining ring.

Adfustm

Shaft Assembly

Retaining Ring

Roller Bearing

i

Shaft Components
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4,14 Auxiliary Mounting Pads
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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: For units without integral charge pumps
see the last page of this section for additional
information.

1. Remove auxiliary pump, if necessary.
2. Remove the screws retaining the charge pump

cover tothepump housing [Torx T45] (seven (7)
screws are used with the "no pad" or SAE "A"
auxiliary mounting padcharge pump cover, while
six (6) screws areused with the SAE "B" auxiliary
mounting padchargepump cover). Remove the
charge pumpcover, 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 thegerotor cover 0-rlngs. Two
(2) 0-rings are usedon the gerotor cover of all
pumps. {An additional 0-ring was used on the
gerotor coverofvery early production pumps with
the SAE "A" pad option.)

4. Remove the gerotor assembly from the gerotor
cover or pump housing.

5. Remove the gerotor drive pin and drive coupling.
Remove the gerotor cover locating pin from the
pump housing.

6. Each part should be inspected separately if they
aretobereused, (f either of thegerotor assembly
parts needs to be replaced, they must both be
replaced. Always replace the0-rings and charge
pump covergasket. Inspect thejoumal bearing in
the gerotor cover for excessive wear.

7. Prior to assembly, lubricate the gerotor assembly
with clean hydraulic oil.

8. Install the gerotor drive pin into the hole in the
drive coupling, and retain with greaseor petro
leum jelly.

9. Install thedrive coupling onto thepump shaft with
thesmaller outside diameter oriented away from
the pump shaft. Different couplings are used
with the different auxiliary pad options.

10. Install the gerotor assembly onto the coupling.
(continued)

iustments am

(Screw used with
"No Pad" and
•A Pad" Only) ''

0-Rings

Geroter
Cover

Geroter
Assembly

DriveCoupling-

Geroter Cover
Locating Pin

Charge Pump
Cover
Locating / /
Pin /UC

Cover
Retaining
Screws

Qaskdf

Geroter Drive Pin

Charge Pump Components
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4.18 Displacement Limiter Adjustment

Displacement limiters can limit the maximum swash-
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 limiters to avoid undesirable speed conT
ditions. The limiter screw must have full thread
engagement in the servo piston cover, and the;
seal lock nut must be retorqued after ever^
adjustment to prevent unexpected changes ift

I ing unitoperation. i

1. Mount pump on test stand.

2. Loosen displacement limiter seal locknut [13mm
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 ftHbf)].

One full turn of the displacement limiter adjust
ment screw will change the displacement of the
pump approximatelyas follows.

3.6 cc/rev

5.0 cc/rev

0.22 inVrev

0.31 in'/rev

4. After reaching proper displacement tighten the
seal lock nut [20-26 Nm (15-19 ft*lbf)].

If necessary, repeat procedurefordisplacement lim
iter on other side.

Displacement Limiter
Seal Lock Nut

^/~ Displacement Limiter

' Servo Piston
Cover

Displacement Limiter - RigtitSide (Side "1")
(Exploded View, NoNeedto RemoveLimiter or Nut)

Displacement
LimHer

Servo Piston

Cover

r Displacement Limiter
' Seal Lock Nut

Displacement Limiter- Left Side (Side "2")
(Exploded View, NoNeedto Remove Limiter or Nut)

Displacement Limiters



5. Exploded View Parts Drawings

5.1 Shaft Options
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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.

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.

mm
Heavy Duty Axial Piston

Pumps and Motors

Heavy Duty Bent Axis
Variable Motors

Cartridge Motors/
Compact Wheel Drives

Medium Duty Axial Piston
Pumps and Motors

Microcontrollers and

Electrohydraulic Controls
Hydrostatic Transmission

Packages

.Genuine Service Parts-.-Opeii Circuit Axial Piston Pumps

Worldwide Service Support

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 SAUER-SUNDSTRAND forlhe best in WORLDWIDE SERVICE. .

M i
w

W
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SI-SPV42 E • 06/96 • 300093A

BLN-10093 • Rev A • June 1996

SAUER-SUNDSTRAND COMPANY SAUER-SUNDSTRAND GMBH &CO.
Postfacti 2460 * 0-24531 Neumunster

Ames lA 50010 • U.S.A. Krokamp 35• D-24539 Neumiinster • Germany
Ptione: (515) 239-6000 • FAX: (515) 239-6618 Phone: (04321) 871 -0• Fax; (04321)871 122
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Hydraulic Overload Protection Calibration Procedure
(Electric Version)

SUPER 5000, SUPER 6000, & PATRIOT 40/50 units only!
Requirements for test:

2,000 lbs. plus 200 lbs. is requiredfor this procedure.

> STEP 1. Set main control valve pressure to 3,000 PSl at ftill throttle.

> STEP 2. Set outriggers.

> STEP 3. Rotate boom 90" to side of machine at 0° level.

> STEP 4. Extend boom 2 (Steel] until winch line reaches 20' from center of turret.

> STEP 5, Adjust main lift relief valve to lift 2,000 lbs. at full throttle.

> STEP 6. Add 200 lbs. proceed to lift; main lift reliefvalve will prevent lift function.

Ifmain lift reliefvalve does not prevent lift function, readjust.

^ > STEP 7. Initial setting of hydraulic overload protection pressure switch 1,900 set,

1,100 reset.

> STEP 8. Adjusthydraulic overload protection pressure switch to lift 2,000 lbs.

with winch function at full throttle.

> STEP 9. Adjustreset pressure 800 PSl lower than set pressure.

> STEP 10. Add 200 lbs. proceed to winch up, hydraulic overload protection will

prevent winch up,boom 1 extend, boom 2 extend, and boom down. Ifpressure

switch does not prevent previous functions readjust. Ensure locking ringis in lock

position on switch.

> STEP 11. Winch down to relieve hydraulic overload protection system.

> STEP 12. Remove weights, return boom to boom stow position.



H.O.P. PRESSURE SWITCH

MAIN LIFT REL EF VALVE

ft
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TITAN TECHNICAL DATA

MODEL CODE

A model code describes the winch configuration as follows:

TC2 CC .31. 0 2 .0. —

I
SERIES: Rotzler Titan TC Series Winch

SIZE: Nominal Bare Drum Line Pull Capacity (tonnes)
REVISION: Revision level indicates design changes for internal use only
ROTATION: Direction of Cable Drum rotation when hoisting (looking at the motor):

CC = Counterclockwise (standard) CW = Clockwise
MOTOR: Hydraulic Motor displacement: 31cc (standard)
VALVE: Optional counterbalance valve: 0 = no valve (standard) V = CB valve
MOTOR PORT POSITION: Direction of Motor ports: 2 = horizontal right (standard)
CABLE DRUM: Cable Drum configuration: 0 = Standard
SPECIAL OPTIONS: Used for options not described above.

AVAILABLE OPTIONS

Rotzler Titan TC2 winches are available with the following
options:
• CC or CW Cable Drum rotation when hoisting.
• Other motors to suit special hydraulic systems.
• Special paint finish.
• Stainless steel screws for improved corrosion resistance.

AVAILABLE ACCESSORIES

Accessories for use with Rotzler Titan TC2 winches are
available as follows:
• External Brake Release Kit allows releasing the brake and

lowering a load with an auxiliary hydraulic supply capable of
delivering at least 2 USGPM [7.5L/min] at 1000 psi [70 bar].

PERFORMANCE DATA

Performance data follows for winches with standard cable and
optional motors. When other options are supplied, the particular
performance data is inserted as required.

• IDENTIFICATION LABEL

An Identification Label is located on the outside of the Final Base,
identifying the specific winch serial number and important technical
data critical for the safe operation model configuration, of the winch.
An area is provided at the back of this manual to record this data
for future reference.

This Label must not be removed, altered or have its technical data
obscured. If the data becomes illegible, contact Rotzler Inc. for a
replacement label.

ROTZLER TITAN TC2 OWNER'S MANUAL PAGES



TECHNICi

ROTZLER
TITAN

2. TECHNICi -TC2.XX.31.XX.0 #TC2.".31.".0 REVC

To safely support the load, maintain at least three wraps of rope on the Cable Drum at all times.
, , h 13.4 [341]

•13.7 [348] ^ ^
External Broke-
Release Port:

7/16-20, #4 SAE
0-Ring Port

Counterbalance

volve (optional) \

Assembly Weight:
146 lbs. [66.3 kg]

Mounting Holes:
4X 0.68 [017.5]
for 5/8 [M16]
bolts,
SAE grade 5 >
[DIN class 8.8]-^
or better

Counter Clockwise Drum Rotation

2.1 [53]

-9.750 [247.65]-
-13.6 [345]-

4.8 [122]

Motor Port for
Counter Clockwise
Drum Rotation

Motor Ports:

(Pos\2\ shown)
G3/4--14
BSPP Port

Cose Drain Port:

®(if required)
G1/4-19,
BSPP Port

4.1 [103]1.9 [48]

7.1 [180]-
Gear Oil Fill Port
Capacity: 25 fl.oz.
[.7 L]

.7 [18]-
8.625 [219.08]-

10.0 [254]-

" 2! o

lO «

H

-.7 [18]

Dimensions are in inches [millimeters]. Cable Wedge accomodates 1/4 to 7/16 [6mm to 11mm] diameter wire rope.
A Case Drain line is recommended when Return Line bock pressure exceeds 200 psi [14 bar].

CABLE DRUM STORAGE CAPACITY

CABLE SIZE 1/4" 5/16"

CO
3

7/16" 6 mm 8 mm 9 mm 10 mm 11 mm

STORAGE CAPACITY 447' 308' 212' 142' 169 m 93 m 68 m 62 m 44 m

PAGr 3 ROTZLER TITAN TC '̂VNER'S MANUAL 3
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TITAN TECHNICAL DATA

LINE PULL -TC2.XX.31.XX.0

SYSTEM PRESSURE DRUM TORQUE LINE PULL AT SYSTEM PRESSURE
Maximum system pressure:
3000 psi [207 bar!

23653 in-lb

[2673 N-ml
Bare Drum: 6000 lb [26.7 kNl
Full Drum: 4500 lb [20 kNl

Minimum System Pressure:
1000 psi [70 bar]

7884 in-lb

[891 N-m]
Bare Drum: 2000 lb [9 kN]
Full Drum: 15001b [6.7 kN]

LINE SPEED - TC2.XX.31 .XX.0

SYSTEM VOLUME DRUM SPEED LINE SPEED AT SYSTEM VOLUME
Maximum System Volume:
22 USGPM [83Lyminl

64 RPM Bare Drum: 132ft/min [40 m/min]
Full Drum: 176 ft/min [54 m/min]

Minimum System Volume:
5 USGPM [20 I7min]

15RPM Bare Drum: 30 ft/min [9 m/min]
Full Drum: 40 ft/min [12 m/min]

• PERFORMANCE GRAPHS - TC2.XX.31 .XX.0
The following graphs show the winch performance with 3/8" diameter cable on various layers of the Cable Drum.

A

3
Q.

lU
z

6000

5000

4000

3000

2000

LINE PULL AT PRESSURE

1st layer
3rd Layer

1000 1400 1800 2200 2600 3000

[69J [971 [124] [152] [179] [207]

PRE5SUFE-psi [bar]

i
a
LU
lU

%
111

180

160

140

120

100

80

60

40

20

0

LINE SPEED AT VOLUME

7*

55

50

- 45
c

^ • 40 1
— •35 ^

=-30 S

— •25 %
- - 20 tu

Z
••15 •

-- 10

-• 5

-I- 0

1st layer
3rd Layer

4 [15] 6 [24] 9 [32] 11 13 15 18 20 22

[41] [49] [58] [66] [75] [83]

VOLUME-USGPM [L/min]
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TECHNICALDATA

ROTZLER
TITAN

3.HYDRAULICSYSTEM
Toachievethespecifiedlinepullandlinespeedperformance,the
hydraulicpowerunitmustbecapableofdeliveringthespecifiedhydraulic
pressureandflow.
Themaximumallowablereturnlinebackpressureis200psi[14bar].If
systembackpressurecannotbelimitedto200psi[14bar],removeMotor
Plug#293andconnectahosetodraintheexcessbrakecavitypressure
directlytotank.Donotconnecttoacommonretumline.

•HYDRAULICSYSTEMFLUID-Usepremiumgradepetroleumbased
hydraulicfluid.Foroptimumperformancethefluidviscosityshouldbe
maintainedbetween60and1400BUS[10and300cSt].The
operatingviscosityinextremeconditions,forshortperiodsoftime,
shouldnotexceed45and4545BUS[10and1000cBt].The
recommendedoperatingtemperaturerangeofthehydraulicfluidis
between5and150degF[-15and66degC].

•CONTROLVALVE-Afour-waythreeposition,springcentered
controlvalvewithmotorspoolisrecommended.Foroptimumwinch
performance,workportsshouldbeconnectedtotankinneutral
position.Ifacontrolvalvewithcylinderspoolmustbeused,remove
MotorPlug#240andconnectahosetodraintheexcessbrakecavity
pressuredirectlytotank.Donotconnecttoacommonreturnline.To
providesmoothcontrolatlowspeeds,avalvewithgoodmetering
capabilityisrequired.

fciRCULATIONOIL
SUPPLYORIFICE
(notrequiredwith

counterbalance
volveoption)

SHUTTLE
VALVE

•RELIEFVALVE-Apressurereliefvalveisrequiredtolimitthe
maximumsystempressuresuppliedtothewinchandavoidpossible
overloaddamage.

•RESERVOIR-Awelldesignedandmanufacturedreservoiris
important.Ensuringreturnlinesenterthereservoirbelowthefluid
levelandusingbafflestodiverttheoilpathreducesairentrapment.
Topreventoilcontamination,thereservoirmustbeconstructedand
maintainedinacleancondition.Thereservoirmusthavesufficient
surfacecoolingcapacitytodissipatetheheatgeneratedintheoilby
thebrakeduringlowering.

•FILTER-Ahighquality,wellmaintainedfilterisanimportant
componentinanyhydraulicsystem.Typically,othersystem
componentswilldictatetherequiredfiltrationlevel.Therecommended
minimumrequirementisa10micronfilter.

•HOSES-Sizehydraulichosesandfittingstoaccommodatethe
winchmaximumhydraulicpressureandflow.Thefollowingminimum
recommendationismadefortheRotzlerTitanTC2winch:

oStandardMotorpressurehoses:1"[25mm]diameter,3000psi
[207bar]operatingpressure,gradeSAE100R9orbetter.Use
largerdiameterhoseswhenextralonglinesarerequired.Referto
factoryforhoserecommendationswhenusingoptionalmotors.

Whenrigidtubeorpipeisusedtoplumbthecontrolvalve,minimize
vibrationdamagebyusingshortflexiblejumperhosesimmediatelyatthe
winch.

RAISINGPORTLOWERIHGP0_RT

f^OMALEXTERNAL iRfl

PAGf
3

SPRINGAPPUED.
PRESSURERELEASED.
MULTI-DISCBRAKE

CIRCULATIONOIL
RETURNUNE

CASEDRAINUNE

I0(ifrequired)
WINCHASSEMBLY

HMOTOR

'^ACHECK

COUNTERBALANCE
VALVE(optional)

•VvV

REUEF
VALVE

WINCH
CONTROL,,
VALVEiAUXILIARY

!HYDRAULIC
!SUPPLY
!FOR

I!EXTERNAL
RETURNIi FILTER

BRAKERELEASE

EXTERNAL,
BRAKE
RELEASE'
CONTROL
VALVE

HYORAUUCSUPPLYSYSTEM(byothers)
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>
INSTALLATION

4. INSTALLATION

Rotzler Titan winches are to be installed by trained and authorized
personnel who have read and understand the installation
instructions in this manual. This manual is to be kept near the winch
and made accessible to installation personnel.

A WARNING
FAILURE TO FOLLOW WINCH MOUNTING INSTRUCTIONS

COULD RESULT IN WINCH FAILURE AND ALLOW THE
LOAD TO DROP, CAUSING PROPERTY DAMAGE, SEVERE

INJURY OR DEATH. READ AND UNDERSTAND THE
FOLLOWING INSTRUCTIONS BEFORE INSTALLING THIS

WINCH.

IMPORTANT: FOR PROPER LUBRICATION OF THE
INTERNAL GEAR COMPONENTS, MOUNT THE
WINCH HORIZONTALLY.

WINCH INSTALLATION

Initial winch mounting is critical for safe operation and optimum
performance. Prevent distortion of the winch's centerline by
mounting as follows:

• Verify that the winch mounting support structure is
adequately designed and constructed to withstand the
intended loads with minimal deflection.

• Verify that the mounting surface and the underside of the
winch are clean of rust, scale, loose paint, dirt, oil and
grease.

• Position the winch on the mounting structure.
• Use hardened steel Structural flat washers between the

mounting bolt and the cast Base.
• Inspect each of the four winch feet for contact with the

mounting surface. If one of the feet does not contact the
mounting surface, correct as follows:

o Install the recommended mounting bolts (refer to GENERAL
DIMENSIONS for required size and grade) on the three
mounting feet that are in contact with the mounting surface.
Lightly tighten until snug.

o Use shim stock to securely fill the gap beneath the fourth
mounting foot.

o Install the fourth mounting bolt.
o Fully tighten all four mounting bolts to torque recommended

for particular connection design.
ADDING GEAR LUBRICATING OIL

IMPORTANT: THE WINCH IS SHIPPED FROM THE
FACTORY WITHOUT GEAR LUBRICATING OIL.
TO PREVENT MAJOR WINCH COMPONENT
FAILURE, ADD GEAR LUBRICATING OIL PRIOR
TO RUNNING THE WINCH.

Add gear lubricating oil as follows:
• Remove the Pipe Plug located on the Cable Drum barrel and

the Relief Valve located on the outside of the Final Base.
• Pour high quality SAE 90 gear lubricant oil into the Cable

Drum through the Plug port (refer to GENERAL
DIMENSIONS for required volume). In severe applications,
gear tooth wear can be reduced by using a high performance
gear lubricant such as Swepco #201 Multi-Purpose Gear
Lube.

• Fill the Cable Drum until gear oil appears at the Final Base
Relief Valve port. The Cable Drum is now properly half filled
with gear oil.

• Install the Relief Valve and Cable Drum Pipe Plug, using
Loctite #565 Thread Sealant to seal threads.

ROTZLER TITAN TC2 OWNER'S MANUAL PAGE 7
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TITAN INSTALLATION

CONNECTING THE CABLE

WARNING

IMPROPER CABLE CONNECTION COULD ALLOW THE

LOAD TO DROP, CAUSING PROPERTY DAMAGE, SEVERE
INJURY OR DEATH. READ AND UNDERSTAND THE

FOLLOWING INSTRUCTIONS BEFORE CONNECTING THE

CABLE.

The winch brake can support the load in one direction only. It is
therefore critical to ensure that the cable is correctly connected to
the Drum.

The Cable Drum has a single pocket which allows the cable to be
connected for either counter clockwise or clockwise hoisting. When
shipped from the factory, a Rotation Label indicating direction of
hoisting and connection instmctions is attached to the Cable Drum.

Connect the cable to the Drum as follows (refer to diagram):
o Identify the appropriate direction of rotation from the

Rotation Label.

o Pass the cable through the cable slot as shown. Bring
the loose end around and back into the slot to form a

large loop.
0 Push the loose end of the cable through the slot until it

is even with the opening. Do not let it protrude from the
Drum barrel.

o Insert the Cable Wedge tapered end first, into the slot
at the center of the cable loop. Tighten the cable while
maintaining the Wedge in position.

0 As the cable is pulled tight, ensure that the end of the
cable stays even with the slot opening as shown.

0 Wind at least three complete wraps of cable onto the
Cable Drum before connecting the load.

INSTALLATION INSPECTION

A WARNING
HOISTING THE LOAD WITH AN IMPROPERLY INSTALLED

WINCH COULD RESULT IN WINCH FAILURE AND ALLOW
THE LOAD TO DROP, CAUSING PROPERTY DAMAGE,

SEVERE INJURY OR DEATH.

INSPECT AND TEST WINCH INSTALLATION BEFORE

HOISTING HEAVY LOADS TO POTENTIALLY DANGEROUS
HEIGHTS.

Verify proper winch installation by slowly lifting and lowering a full
test load to a safe height several times before lifting a heavy load to
a potentially dangerous height.

#720-004 REV C

CABLE CONNECTION FOR

COUNTER CLOCKWISE HOISTING WINCH

(Z2Z2
ZZZZZIZZZZZZ

CABLE CONNECTION FOR

CLOCKWISE HOISTING WINCH

/ZZJ
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• MAINTAINING HYDRAULIC SYSTEM FLUID
Inspect and maintain the hydraulic system filter and other
components according to the manufacturers' recommendations.
Once a year, verify the condition of the hydraulic system fluid by
having it analyzed for cleanliness, oxidation, color and viscosity.
Increase this frequency in severe operating or environmental
applications. Clean or replace fluid as required.
• PERIODIC PERFORMANCE VERIFICATION
Verify the performance of the winch every two months. In critical
applications, this frequency should be increased. Major service
problems are avoided by careful monitoring and early fault
detection.

Hoist and lower a full test load at full hydraulic volume. Record
the following measurements for evaluation and retain for future
reference:

NO LOAD FULL LOAD

HOIST LOWER HOIST LOWER

Pressure at motor port A
Pressure at motor port B
Cable Drum RPM

Refer to WINCH TROUBLE SHOOTING if:

o Winch does not smoothly hoist and lower the full test load.
o Any abnomnal noises are detected.
o Test measurements vary from specifications listed in

PERFORMANCE DATA or from previously recorded
measurements

0 Motor does not develop at least 200 psi [14 bar] at the
lowering port when lowering full test load at full hydraulic
volume.

0 Any hydraulic fluid or gear box lubricating oil leaks are
detected.

• PERIODIC OVERHAUL AND INSPECTION
A complete disassembly and Internal inspection of the winch
should be performed after every 1000 hours of operation or every
two years, whichever comes first.

o Remove winch to a clean, well lit shop area,
o Disassemble, inspect and service winch as required

according to DISASSEMBLY INSTRUCTIONS. Discard all
G-Rlngs and Shaft Seals.

o Thoroughly clean all components.
o Assemble the winch according to ASSEMBLY

INSTRUCTIONS, replacing all O-rings and Shaft Seals,
o Remount and test the winch according to INSTALLATION

INSTRUCTIONS.

HYDRAULIC SYSTEM TROUBLE SHOOTING

Before trouble shooting an apparent winch fault, ensure that the
hydraulic system is delivering the specified hydraulic pressure
and volume. Hydraulic system problems are frequently incorrectly
diagnosed as winch problems.
An in-line flow meter installed immediately at the winch can be
used to confirm adequate hydraulic system supply volume
through the winch motor. A faulty hydraulic system pump, relief
valve or control valve could divert the hydraulic supply and
reduce the winch speed.
Pressure gauges Installed Immediately at the winch motor ports
can be used to confirm adequate hydraulic system supply
pressure. A faulty hydraulic system pump, relief valve or control
valve could reduce the hydraulic supply pressure and diminish
the winch pulling capacity.
If the fault persists and the hydraulic system performance has
been verified, refer to WINCH TROUBLE SHOOTING.
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WINCH TROUBLE SHOOTING

SYMPTOM POSSIBLE CAUSE CORRECTIVE ACTION

1. Winch will not

hoist/pull rated load.
a) Inadequate hydraulic system supply
pressure.

a) Install gauges at motor ports to verify hydraulic system
supply pressure and correct as required.

b) Damaged winch motor. b) Replace or repair winch motor.

c) Winch centerline is distorted due to
uneven mounting surface.

c) Refer to INSTALLATION INSTRUCTIONS for proper
winch mounting.

d) Binding load carrying sheaves. d) Inspect and repair or lubricate sheaves as required.
2. Winch will not turn

at rated speed.
a) Inadequate hydraulic system supply
volume.

a) Use an in-line flow meterat the motor to verify hydraulic
system supplyvolume and correct as required.

b) Damaged winch Motor. b) Replace or repair winch Motor.

c) Winch centerline is distorted due to
uneven mounting surface.

c) Refer to INSTALLATION INSTRUCTIONS for proper
winch mounting.

d) Binding load carrying sheaves. d) Inspect and repair or lubricate sheaves as required.

3. Winch will not hold
the load.

a) Wire rope is wound onto the cable drum
In the wrong direction.

a) Install wire rope according to INSTALLATION
INSTRUCTIONS.

b) Hydraulic system is trapping pressure at
external brake release port.

b) Vent the external brake release portto tankwhen in
neutral.

c) Hydraulic system control valve is
equipped with the wrong spool and traps
pressure at the motor lowering port when
returned to the neutral position.

c) Install a control valve spool that connects both work
ports to tank in the neutral position.

d) Clutch assembly is damaged. d) Disassemble and inspect the SpragClutch, Brake Shaft
and Brake Hub according to SERVICE INSTRUCTIONS.
Replace worn or damaged components.

e) Brake Friction or Separator Plates are
worn or damaged.

e) Disassemble and inspect the Brake Discs and Brake
Separators according to SERVICE INSTRUCTIONS.
Replace as required.

f) Hydraulic fluid contamination is causing
Brake Piston to bind in Primary Base.

f) Disassembleand inspect the bore of the Primary Base
for contamination or abrasion damage according to
SERVICE INSTRUCTIONS. Repair or replace as required.
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WINCH TROUBLE SHOOTING (continued)

SYMPTOM POSSIBLE CAUSE CORRECTIVE ACTION

4. Winch will not turn

in the lowering
direction.

a) Inadequate hydraulic system supply
pressure.

a) Install gauges at motor ports to verify hydraulic
system supply pressure. Correct as required.

b) Brake release pressure does not
develop at Brake Piston due to damaged
0-Rings.

b) Disassemble and inspect Brake Piston and Brake
Conduit 0-Rings according to SERVICE
INSTRUCTIONS. Replace as required.

c) Brake release pressure is prevented
from reaching Brake Piston due to blocked
Brake Conduit.

c) Disassemble and inspect Brake Conduit center bore
is clear according to SERVICE INSTRUCTIONS.
Repair as required.

d) Damaged winch Motor. d) Replace or repair winch Motor.

e) Winch centerline is distorted due to
uneven mounting surface.

e) Refer to INSTALLATION INSTRUCTIONS for
proper winch mounting

5. Winch vibrates

when lowering the
load.

a) Inadequate hydraulic system supply
volume.

a) Use an in-line flow meter at the motor port to verify
hydraulic system supply volume is greater than the
minimum volume specified in PERFORMANCE
DATA. Correct as required.

b) Air in hydraulic fluid. b) Ensure that the hydraulic fluid is clear. If
appearance is milkyor cloudy, air is being introduced
into the hydraulic system. Diagnose and correct as
required.

c) Cooling oil supply to Brake Discs is
blocked by a plugged Brake Piston orifice.

c) Remove Brake Piston and inspect orifice according
to SERVICE INSTRUCTIONS. Clear if plugged.

d) Brake Discs or Separators are damaged
or worn.

d) Disassemble and inspect the Brake Discs and
Separators according to SERVICE INSTRUCTIONS.
Replace as required.

e) Clutch assembly is damaged. e) Disassemble and inspect the Sprag Clutch, Brake
Shaft and Brake Hub according to SERVICE
INSTRUCTIONS. Replace worn or damaged
components.

ROTZLER TITAN TC2 OWNER'S MANUAL PAGE 15



MAINTENANCE

R01ZLER
TITAN

WINCH TROUBLE SHOOTING (continued)
SYMPTOM POSSIBLE CAUSE CORRECTIVE ACTION

6. Winch leaks oil. a) Hydraulic fluid leaks from between the
Motor Shaft End Cover and the Primary
Base due to a damaged 0-ring.

a) Disassemble and inspect the Motor Shaft End
Cover 0-ring and sealing surfaces according to
SERVICE INSTRUCTIONS. Replace or repair as
required.

b) Hydraulic fluid leaks from the Motor Gear
Housing due to damaged Motor Housing
Seal.

b) Disassemble and inspect the MotorShaft Seals and
sealing surfaces according to SERVICE
INSTRUCTIONS. Replace or repair as required.

c) Gear lubricatingoil leaks from between the
Final Base and Cable Drum flange due to a
damaged final end Cable Drum Seal.

c) Disassemble and inspect the final end Cable Drum Seal
according to SERVICE INSTRUCTIONS. Ensure that the
sealing surface of the Seal Sleeve is smooth and that the
Seal Sleeve connection to the Final Base is intact. Replace
seal and repair sealina surface or connection as required.

d) Gear lubricating oil leaks from the Final Base
Relief Valve due to one of the following faults:

1} Relief Valve is damaged or blocked open.

II) The Brake Shaft Seal is leaking hydraulic
fluid into the Cable Drum and relieving
through the Relief Valve. Inspect both areas
between the Cable Drum flanges and Bases
for oil leakage resulting from damaged Cable
Drum Seals.

d)

I) Remove and inspect Relief Valve. Clear any
contamination or replace Valve as required.
II) The Cable Drum cavityfills with hydraulic system fluid
If the Brake Shaft Seal has failed. If this occurs,
disassemble and inspect the Brake Shaft Seal according
to SERVICE INSTRUCTIONS. Replace as required. If
damaged, replace Cable Drum Seals also.

e) Gear lubricatingoil leaks from between the
Primary Base and Cable Drum flange due to a
damaged primary end Cable Drum Seal or
Bearing Holder 0-ring.

e) Disassemble and inspect the primary end Cable Drum
Seal and Bearing Holder O-ring according to SERVICE
INSTRUCTIONS. Inspect the corresponding sealing
surfaces. Ensure that the Seal Sleeve connection to the
Primary Base is intact. Replace seal, repair sealing surface
or connection as required.

PAG 3 ROTZLER TITAN Tf '̂VNER'S MANUAL 3
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TITAN

>
MAINTENANCE

GENERAL SERVICE INSTRUCTIONS

• INTRODUCTION
Rotzler Titan winches are designed for easy field repair. If a fault is
isolated to one of the three major assemblies, that assembly can be
immediately replaced in its entirety and the failed assembly
repaired when time permits or returned for factory service.
Perform service of internal components in a clean, well lit, shop
area. Discard all 0-Rings and Shaft Seals when servicing the
winch. Do not attempt to re-use seals.

• SERVICING CRITICAL COMPONENTS
Due to their important function, several internal components are
identified as CRITICAL COMPONENTS. CRITICAL
COMPONENTS are tracked by the winch Serial Number located on
the Final Base Identification Label.

Return Fax forms are provided when CRITICAL COMPONENTS
are supplied as spare parts. Return this form to Rotzler Inc. when a
CRITICAL COMPONENT is replaced and the manufacturing
records for that winch Serial Number will be updated and the
component history maintained. This service is offered to protect the
end user and participation is left to the discretion of the end user.

• SERVICE RECORDS

Maintain a winch Sen/ice Log, identifying Serial Number, service
performed, preventive maintenance and service dates.

• ADHESIVE PROCEDURE

Adhesive technology is used throughout Titan winches to
structurally secure fasteners and other components. Cleanliness is
critical for the successful application of adhesives. Oily
contamination from a dirty work area, tools or hands will reduce the
strength of adhesive bonds.

SECURING FASTENERS WITH ADHESIVES
1. Use Loctite #262 Threadlocker to secure fasteners.

2. Ensure that fasteners and threaded holes are clean and dry.
3. Apply a bead of Threadlocker axially along the bottom

portion of the screw thread that will engage the female
thread. Use a single bead approximately 1/8-3/16" [3-5mm]
in diameter, depending on screw size.

4. Initially, install screws only finger tight. When a tightening
sequence is required, the specified tightening order
assumes that the screws are numbered in sequence around
the bolt pattern. Screws are then tightened according to the
defined order.

5. Wipe away excess Threadlocker.
6. Allow 24 hours for adhesive to cure before applying full

service load.

7. Although considered to be a permanent bond, screws can
be readily removed using normal hand tools.

SECURING BEARINGS WITH ADHESIVES
1. Use Loctite #648 Retaining Compound to secure bearings

as required.
2. Ensure that the bearing and the machined bore are clean

and dry.
3. Apply a single bead of Retaining Compound approximately

1/8" [3mm] in diameter around the inside perimeter of the
bearing bore. Locate this bead at approximately the same
distance from the bottom step as the bearing width.

4. Push bearing into bore until it rests against stop.
5. Wipe away excess compound.
6. Allow 24 hours for adhesive to cure before

applying full service load.
7. Although considered to be a permanent bond, bearings can

be removed using normal hand tools.

ROTZLER TITAN TC2 OWNER'S MANUAL PAGE 17
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WINCH COMPONENT LIST

miiZLER
TITAN

REF. COMPONENT QTY. DESCRIPTION
001 See Table 1 1 Assembly. Motor. M11C
002 See Table 1 1 Assembly. Primary. TC2
003 F.TC2 1 Assembly. Final. TC2
OC)4 H.TC2 Assembly. Hardware. TC2. Includes:

410 220-065 Label, Identification
415 220-077 1 Label, Number STAINLESS

STEEL SCREW
OPTION

416 See Table 1 1 Label, Rotation
420 220-067 1 Cable Wedge. .44"
430 220-062 8 Screw, Hex Head Cap, M14-2.00x40mm, DIN 933, Gr.8.8, Plated 220-098
431 220-022 8 Washer, Ml4, DIN 433, Plated 220-099
440 22C-044 1 Seal, O-Rinq, #2-162
450 See Table 1 4 Screw, Hex-Heod Cap, Ml0-1.50, DIN 931, Gr.8.8, Plated See Table 1
451 220-029 4 Washer. MIO, DIN 433, Plated 220-101

)
DRAWINGS

#EW.TC2 REV C

♦ TC2 Winch Seol Kit ^22C~093. includes item #440.

TABLE
1 VARIANCE

REF
001
REF
002
REF
416
REF
450
REF
450-SS Counter

clockwise
hoistinq,
-31motor
M.TC2.CC.31.0
P.TC2.CC
220-078
CC 22C-028
65mm
22C-102 Clockwise

hoistinq,'
-31motor
M.TC2.CW.31.0
P.TC2.CW
220-079
CW 22C-028
65mm
22C-102 Counter

clockwise
hoistinq.
-16motor
MJC2.CC.16.0
P.TC2.CC
220-078
CC 21C-028
50mm
21C-102 Clockwise

hoistinq.
-16motor
MJC2.CW.16.0
P.TC2.CW
220-079
CW21C-028
50mm
21C-102

NOTE: The winch model number is located on the Identification Label #410 and
identifies rotation code (CC, CW) and motor code.

ROTZLER TITAN TC2 OWNER'S MANUAL
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) Rt^l
T I T A Kl DRAWINGS

511-31 STANDARD MOTOR COMPONENT LIST #EM.TC2.*'.31.* REV E

M11C-31 MOTOR ASSEMBLY Weight: 15.2lbs
REF COMPONENT QTY Description
210 220019 1 Motor Cover, Port End, Ml 10

220 210^82 4 Screw, Hex Hd Cap, M10-1.50x30mm. Steel. Gr.8.8. Plated, DIN933

230 4000000707 4 Washer. M10. Steel. Plated. DIN 433. PH #391 3782 245
240 220-166 1 Fitting. Plug. BSPP-1/4
241 220-167 1 Fitting.Seal Ring. BSPP-1/4

245 220-153 3 Fitting. Plug. Metric. M10x1.0. E Seal, AdaptaB# 9029-10x1.0
247 220-152 2 Fitting.Plug. Metric. M18x1.5. E Seal, AdaptaD# 9029-18x1^
248 220-152 3 Fitthg. Plug. Metric, M18x1.5. E Seal. AdaptaO# 9029-18x1.5
249 220-151 1 Fitting,Plug, BSPP. 61/4, E Seal. Adaptafl# 9028-04

250 9272180001 1 Motor Housing, M/C, T02,5110-31R
255 220-020K 4 Motor Bushlr^. Thrus&lock. 511. PH #8301 207 OOL

259 220-052K 4 Motor Seal. Channel. Top. 511. PH #8301 016 0B9
260 220-053K 4 Motor Seal. Channel. Side. 511, PH #8301 016 OAB
265 220-055K 2 MoUm- Seal, Backup, 511, PH #8301 015 006

268 2204)56K 1 Motor Seal. Section. 511. PH #9313145 OOB

280 220^)71 2 FitUng. Plug, PiasBc,BSPP-3/4. Niagara <«T-0750
285 220-072 2 Fitting.Plug. SAE #4. Ainway #6409^
290 22C-021KA 1 Motor Gear. Drive. 5110-31. PH #334 2631 000
291 220-021KB 1 Motor Gear. Driven. 5110-31. PH #334 2731 000
292 230-126 2 Valve, Check, M330. PH #391 3681 001

295 Sea Table 1 1 Depends on Variance
298 See Table 1 1 Depends on Variance
297 See Table 1 1 Depends on Variance

* 511C Motor Seal Kit#22C-094K includes #255, #259, #260. #265. and #268

VARIANCE MOTOR REF 295 REF 298 REF 297

TABLE1

Counter clockwise hoisting M.T0200310 220-164 220-161 0131110000

Clockwise hc^sting M.TC20W310 220-161 22C-161 Not required
Counter OW hoisting. OB Valve M.T020C31V 220-164 220-160 0131110000

ClockMise hoisting. OB Valve M.TC2CW31V 220-160 220-161 Not required

220-160 Valve. Counterbalance. Sun ^BDL-LJN
220-161 RtHng,Plug. T-2ACavity. Sun #XBOA-XXN
220-164 Fitting,Plug, T-2A Cav, Mod
013111 0000 RtUng,Plug,Metric,M8x1.00.Taper Pipe. DIN906

ROTZLER TITAN TC2 OWNER'S MANUAL PAGE 23
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PRIMARY COMPONENT LIST

RuklER
T I T A Kl

Weight = 33.0#

' >
DRAWINGS

#EP.TC2 REV C

REF. COMPONENT QTY DESCRIPnON
500 See table 1 1 Assembly, Clutch. TC2
505 See table 1 1 Depends on vorionce.
510 220-045 1 Broke Conduit

513 220-047 2 Seal, 0-Rinq, #2-008
514 220-048 2 Seal, Backup Ring, #8-008
520A 21C-016 6 Outer Spring, .148 x .863
520B 22C-126 6 Inner Spring, .105 x .527
530 22C-043 1 Seal, 0-Rinq, #2-254
531 22C-042 1 Seol, Backup Ring, #8-254
535 22C-076 1 Base, Primary. Assembled. TC2. Includes:

535A 22C-PP2 1 Base, Primary. TC2PP
535B 22C-066 1 Bearing. Ball. #16006
535C 22C-058 1 Sleeve, Rotary Shaft Seal, TC2
535D 22C-059 1 Beorinq. KMF jlfKKS 1309
535E 22C-082 1 Base, Primary, Insert, TC2
535F 220- 364 1 Seol. G-Ring, #2-165

540 22C-041 1 Seal. 0-Rinq. #2-252
541 22C-040 1 Seal, Backup Ring, #8-252
555 22C-011 1 Brake Piston, TC2
560 220-039 2 Broke Disc, TH2
565 220-038 3 Brake Separator, TH2
570 220-015 1 Brake Locator, TH2
580 220-035 1 Seal. Broke Shaft. TH2

When Primary Assembly is sold
separately, package with:
- #800-008 Shipping Plate
- #220-173 (x3) M10x20mm Screws
- #220-068 1x2) M10 Washers
(Brake Shaft is secured with x1 Screw
installed with Loctite #262)

TC2 Winch Seal Kit #22C-093 includes #513 (x2). #514 (x2), #530. #531, #540, #541

TABLE1

VARIANCE ASSEMBLY REF 500 REF 505

Counter clockwise hoistina P.TC2.CC.0 C.TC2.CC Not required.

Clockwise hoistina PJC2.CW.0 C.TC2.CW Not required.

Counter clockwise hoistina. with CB valve PJC2.CC.V C.TC2.CC 22C-165 Plua +

Clockwise hoistina. with CB valve PJC2.CW.Y CJC2.CW 22C-165 Plua +

ROTZLER TITAN TC2 OWNER'S MANUAL PAGE 25
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• >
DRAWINGS

CLUTCH COMPONENT LIST #EC.TC2 REV B

0

0
0

REF. COMPONENT QTY. DESCRIPTION
310 22C-014 1 Brake Shaft, TC2
320 4000000708 2 Retainer, Spiralox #US-150
330 4000000709 2 Brake Clutch Thrust Washer
340 220-010 1 Brake Hub, 0.91"
371 4000000711 1 Brake Spraq Clutch Cage
372 4000000712 2 Brake Spraq Clutch End Bearing

0 Refer to SERVICING CRITICAL COMPONENTS for special instructions
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FINAL ASSEMBLY COMPONENT LIST #EF.TC2 REV C

REF COMPONENT QTY DESCRIPTION
100 RF.TC2 1 Assembly, Reduction, Final, TC2
101 RPJC2 1 Assembly, Reduction, Primary, TC2
105 220-134 1 Fitting, Plug, Pipe, 3/8, SS 316, Seaway #D432
109 220-063 1 Valve, Relief
115 22C-013 1 Cable Drum. TC2
120 22C-060 1 Seal, Rotary Shaft,DIN 3760.WA Style. 200X180X7mm
125 220-059 1 Bearing, Ball, SKF #6014
135 22C-031 f Retainer, DIN 471, American Ring #471-0700
140 220-030 2 Spacer Bar, TH2
145 220-074 1 Base, Final, Assembled, TH2. Includes:

145A 220-001 1 Base, Final, TH2
1456 220-058 1 Sleeve, Rotary Shaft Seal, TH2

|150 220-060 1 Seal. Rotary Shaft. DIN3760. WA Style. 85X110X12mm

* TC2 Winch Seal Kit j5f22C-093 includes item #120 and

ROTZLER TITAN TC2 OWNER'S MANUAL PAGE 29
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'J'r. Installation and Operating Manual

Slew Drives

WD-L, WD-H, SP-L, SP-I, SP-M, SP-H

perating manual prior to starting all work!



© IMO Antriebseinheit GmbH & Co. KG
Gewerbepark 16
91350 Gremsdorf, Germany

Tel.: +49 9193 6395-20

Fax: +49 9193 6395-2140

email: slew.diives@golmo.com
Internet: www.goimo.com

Customer Sen/ice:

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 n
followed, to protect yourself and others.
Inform yourself of the locally applicable 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 vicinityof the component. It must be accessible to
personnel at ail 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.
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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 ball 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 (light 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 Bolted 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, pennanent brake or front-end
brake.

Fig. 2: Slew drive WD-H

1 Housing
2 Bolted unions for the mounting structure
3 Option: Drive motors

4 Lubricating nipple
5 Worm shaft

6 Roller slewing ring
7 Connection possibility for add-on parts
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Structure and function

1.2.3 SP series

IMO

The SP slew drive is powered by a pinion gear unit. The drive
motor (hydraulicyelectric) Is optional.

SP-L, light version

ti

Fig. 3: Slew drive SP-L, light version

1 Bolted unions for the mounting structure
2 Housing
3 Drive motors

Addibonal versions

Fig. 4: Additional SP slew drives

1 SP-I, reinforced version
2 SP-M, medium version
3 SP-H, heavy version

%

4 Lubricating nipple for tooth mesh
5 Bolted unions for the mounting structure
6 Lubricating nipple for raceway
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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 manufactured exclusively
for the use according to this Installation and Operating Manual.

The slew drive is used

• 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.

Qaims 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

Adanger

or

DANGER]

Awarning

or

WARNING!

Acaution

or

CAUTION I

IMPORTANT

or

IMPORTANTI
Tips and recommendations

2.2 Limitation of liability

Warnings in this operating manual are indicated by a warning
symbol (A) and/or signal wfords. 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.

ll^Ianatiph

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.

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 applicable 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 actual scx)pe 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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2.3 Copyright

2.4 Original IMO parts

Awarning

10

In all other respects the agreed obligations In the deliverycontract,
the general terms and conditions, as well as deliveryconditions 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, IMOAntriebseinheit 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 AntriebseinheitGmbH & Co. KG, and is subject to
German and intemational 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, miaofilming, storing in
electi-onic or magnetic form, imitation, or forwarding of these
materials and/or the informationcontained wiUiout the previous
written consent of IMO Antriebseinheit GmbH &CO. KG, is sti-lctiy
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 modifythe information
contained here, as well change and modif/ 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 tlie safety of the device and thus cause
severe or fatal injuries.

Purchase originai IMO parts from authorized dealers or direct from
the manufacturer (=t> page 2).
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2.5 Customer Service

Our customer sen/ice 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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3 Safety

3.1 Safety devices

Integration in an emergency-stop
otncept is required

3.2 Special dangers

Awarning

Electrical current

Hydraulic system

vafoil

12

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 install^ 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. Hydraullcally 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 improperlythere is danger of suffocation. Avoid skin and eye
contact with VQ foil. Repeated or longer skin contact may dissolve
skin fat and cause dermatitis.
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Moving parts WARNING! Do notreach into moving parts or handle moving
parts during operation. Do not open covers when the device is in
operation. Pay attention to overtravel time: Prior to 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 enterthe 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 looseobjects CAUTION! Always keep the work area clean. Remove objects that
are not being used. Mark stumbling hazards with a black/yellow
maridng tape. Fouling and loose objects on the ground pose
slipping and stumbling hazards and may cause severe Injuries.

3.3 Responsibility of the customer

Customer The customer is the person or entity that operates the component
himself for commerdal 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
obligations.

In addition to the safety instructions in this manual, generally valid
safety and acddent protection guidelines, and environmental
protection guidelines must be heeded and complied with for the
area of implementation of the component. In this regard:

• The customer must inform himself of applicable industrial safety
regulations, and in a hazard analysis identify other hazards that
may exist at the installation site of the component due to the
special woric conditions. Customer must convert this infomiation
relative to hazards into operating instructions for operation of
the component.

• 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.

• The customer must cleariy regulate and spedfy responsibilities
for installation, operation, maintenance, and cleaning.

• 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.

• 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 alw/ays in fruitless 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
tiie total circumference of the slew drive.

3.4 Personnel requirements

Unauthorized person

Specialized personnel

Qualified electrician

WARNINGl 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 regulations are 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 eledrician 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 work clothing 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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Q
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.
Checkprotective gloves for leaks priorto use. Qean 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

Awarning

Awarning

IMPORTANT

IMPORTANT

4.2 Transport

Transporting packages

16

Never position yourself under a suspended load! Swinging
or falling parts may cause injury or life-tlireatenlng
danger.

Carefully supervise tiie lifting processes and transport.
Only use the transport methods described here. A life-
threatening crushing hazard exists if the slew drive falls.

Proceed with caution when transporting objects! Comply
with Instruction symbols on thepackages and only use ^e
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!

Packagesthat are not attached to palletscan be transported with
a forkllft or fbrkljft truck under the following conditions:
• The forkllft or forklift truck must be configured appropriately for

the weight of the transport units.
• The operator must be authorized to operate the forklift.
Attachment:

1. Place sufficiently longand wideextensions (e.g. of wood or
metal) between the forks and the package so that the weight
is distributed on the support surfece.

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. Lift the package and start the transport.
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Transporting pallets with the

Fig. 5 Transporting with the crane

Transporting pallets with the
forklift

Fig. 6 Transporting with the foridift

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 tiie 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 pallet

cannot tip.
4. Lift the package and start the transport.

Fig. 7: Use suitable lifting gear/never transport product vertically
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Fig. 8: Always use the full length of the
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 ^ew 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 Reportany defect within 2 days of delivery of goods. Claims for
damage compensation can only be enforced during this period
of notification.
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4.4 Packaging

Packaging

Handling paclcaging 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 individual components
against transport damage, corrosion, and other damage until
installation. Therefore do not damage the packaging; remove it
just before Installation.

• If parts are not installed within the agreed storage period, then
the customer must ensure that an appropriate preservation
agent is applied to these parts.

• 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 paclcaging 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!

NO USER SERVICABLE PARTS INSIDE! UNAUTIIOKIZCD

OPENING OF THIS DEVICE VOIDS THE MANUKACTURER'S

WARRANTY.

ADANGER

CHOKING AND ASPHYXIATION HAZARD!

This Bag is not a Toy!
Keep away from children!

19
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4.6 Storage

storage of packages

Fig. 9: Ensure protective storage

Fig. 10: Do not store verticaily

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 layere.
• 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

^Manufecturer ^ [Productname

Vpa™ -329

Antlcorit OHK-F

'f- Period of ^
» anti-
V corrosion

^ 12 montiis

>12 months

Cortec

Fuchs Europe
Schmierstoffe GmbH

Schramm

Tab. 1

Molecular Nato-Fluid-C634 2:12 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.

O

Tl 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.

fi 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

IMO

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 woric 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 f^ll 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 fail.

Proceed with caution when transporting objects! Comply
with instruction symbols on the paclcages and only use tiie
prescribed attachment points. Improper transport may
cause significant damage.

Avoid impact when transporting! Improper transport may
cause significant damage.

Seals shall not be overpainted! Overpainting 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.

o

n Follow the Instructions provided in the operating manuals for
the drive motors (hydraulic or electric), as well as the
Instructions provided with the optional potentiometer or
permanent brake.

Only trained, skilled personnel should perform Installation and
commissioning work.
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Personal protective equipment Wear the following protective equipment for all installation and
commissioning worl<:
• Protective work dothing
• Safety footwear
• Protective gloves
o

I The warnings in tiiis chapter make special reference to
additional protective equipment that is required for certain
tasks.

5.2 Preparation

5.2.1 Lubricating prior to commissioning

Slew drives have been lubricated in the fectory prior to delivery.
Nevertheless, prior to commissioning the slew drive must be
lubricated (•=5' section 6.4.4 "Lubricating the slew drive").

5.2.2 Cleaning tiie slew drive and mounting structure

Q

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 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.

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 trichloroethylene-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 llnt-free cloths.
Remove foreign material from the support surfece of the
mounting structure (including paint residue, welding beads,
burrs).
If necessary dean 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 impermissibly 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: Perpendicuiarity deviation

XX - X(X) x>ax / X - xxxxx

D
Fig. 16: Drawing number

6p = flatness deviation
max. 5p = maximum flatness deviation
U = circumference

• The maximum residual value for flatness deviation 5p in
the circumferential direction should only be reached once
on half of the circumference. The gradient must look like a
sinus curve that slow/ly rises or fells.

5w = perpendicuiarity deviation
B = flange w/idth

• The permissible perpendicular deviation 6w (tilting) is based on
the actual flange v/idth and should only be half of the values
from the tables below?.

The size of the slew drive (WD-H) or of the running cirde diameter
Dl (WD-iVSP) is indicated in the drawing number at position (1)
and Is shown in all documents and the type plate.

IL 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.

o

E The slew drive must be supported by the mounting structure up
to the diameter spedfied in the slew drive drawing.
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Permissible flatness and perpendicularity deviation for series WD-L and SP slew drives
^Running circle diameter [mm]

Permissible flatness deviation

including perpendicularity
deviation per support surface

Tab. 2

2100 2250 2750 [ &1000 !21250

0.0016 0.0024 0.0032 0.0036 0.0040 0.0044

Permissible flatness and perpendicularity deviation for series WD-H slew drives
2146 [ 2220 Lssopl^tze of the slew drive

Permissible flatness deviation

including perpendicularity
desdation per support surface

Tab. 3

0.0024 0.0024 0.0028 0.0028 0.0032 0.0036

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.

o

n For slew drives that are between the specified sizes, always
assume the smaller value. For slew drives that are larger tiian

the largest diameter, use the largest specified value.

o

n 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-L and
SP slew drives

R̂unning cirde diameter [mm] ! . 1 [• &250 . i.. , 2SOO'; t LsiJ0.P.<L 1.21259,
Permissible deformation of the [mm] 0.13 0.16 0.21 0.24 0.27 0.29
momang structure per support ^ ^ ^

Tab. 4

0.0052 0.0063 0.0083 0.0095 0.0106 0.0114

Permissible deformation of the mounting structure, under maximum load for series WD-H slew
drives

(Size of theslew drive ; 2i46 [2220 2300 ; 2373 [ 24^0 ;|f^625
Permissible deformation of the [mm] 0.10 0.11 0.12 0.13 0.15 0.16
mounting structure per support 0.0059 0.0063

Tab. 5

0.0040 0.0044 0.0048 0.0052 0.0059 0.0063
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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 element

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 fail.

The function and service life, as weli as the durability of the bolted
union are highly dependent on grip ratio, the type of bolt, and the
dimensions of the Iralts. ConsequentJy 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).

]l 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 I Minimum insertion depthl
2 mounting^ucture [ (le) , J
®(n.N/mm2 [, in Ibf/in^ | Strength class '̂

.lQ.97.Grade-8.

500 to 700 72520 to 101525 le = 1.4*ds

iln.N/mm^ in Ibf/in^

500 to 700

700 to 900 101525 to 130535

over 900

Tab. 6

over 130535

le - 1.4*ds

le = l.l*ds

le = 0.9*ds

fi Mounting structures with fracture strength under 500 N/mm^ or
72520 Ibs/jn2 are prohibited.

ds = bolt dianieter

Ik = grip length

le = insertion depth

Permissible interfacial pressure for various materials

Material [ Max.surface pressure •

;': I 10 N/'nni* • ,Jn 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

Normally the 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.

• Do not use split rings, spring washers, etc.

• Do not reuse bolts, nuts, and washers, etc.

• Only use hardened and tempered washers.

• Adjust the limittorque in accordance with bolt size and quality.

• 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:

Mounting
bolt

''^dimensions

Tightening torque :Mounting pretension^

Strength class 10.9
In Strength class 10.9

in

^,,ft-lbs i
.

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

Ma in accordance with VDI guideline 2230 (February 2003) for
|jK=0.08 and |jG=0.12

Fm in accordance with VDI guideline 2230 (February 2003) for
MG=0.12
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Tightening torques and bolt tightening forces for inch
thread in accordance with ANSI Bl.l when using a torque
wrench:

Mounting bolt | Tightening torque
dimensions M*

1
Strength class

Grade 8

^ i in

Mounting
pretension force |

Strength class !
Grades

in

0.1900 - 24 UNC 4.80 3.54 7.15 1607

0.2160 - 24 UNC 7.69 5.67 10.1 2271

1/4- 20 UNC 11.7 8.6 13.2 2967

5/16--18 UNC 24.4 18.0 22.1 4968

3/8- 16 UNC 43.7 32.2 33.0 7419

7/16-• 14 UNC 70.1 51.7 45.4 10206

1/2- 13 UNC 108 80 61.0 13713

9/16--12 UNC 156 115 78.6 17670

5/8- 11 UNC 216 159 97.8 21986

3/4- 10 UNC 386 285 146 32822

7/8--9 UNC 625 461 202 45411

1- 8 UNC 938 692 266 59799

1 1/8 -7 UNC 1328 979 334 75086

1 1/4 -7 UNC 1889 1393 428 96218

Ma in accordance with VDI guideline 2230 (February 2003) for
MK=0.08and ijG=0.12

Fm in accordance with VDI guideline 2230 (February 2003) for
MG=0.12

o

IL For mounting boltsfrom M30 or 11/8-7 UNC use a hydraulic
bolt-tensioning cylinder chapter 5.2.6 'Tightening bolts with
a hydraulic bolt-tensioning cylinder").

o

li When using boltswith fine-pitched thread or other boltsizes or
qualities, please contact our customer service page 2).

o

n For further information about bolts, please refer to the IMO
main catalogues.

5.2.6 Tightening bolts with a hydraulic bolt-tensioning cylinder
o

J1 Comply with the instructions provided in the operating manual
for the hydraulic fixture! The operating manual for the hydraulic
bolt-tensioning cylinder specifies how the hydraulic pressure is
converted to the pretension force.
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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 (<> page 2).

Bolt tension forces when using a hydraulic bolt-tensioning
cylinder for metric coarse-pitched thread in accordance
with DIN 13:

Moiihtihg Dolt' L Mounting
dimensions . kb-

•rflKvi'- ••-•..LMiltt
snsion force

Strength dass 10.9

282 63396

367 82505

448 100714

554 124544

653 146800

896 201429

1043 234476

1177 264600

1405 315857

1622 364640

1887 424215

2138 480642

2441 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 Mounting pretension force|
; dimensions i

Strength^class 10.9 i

; kN
1-8 UNC 301 67668

11/8-7 UNC 379 85203

11/4-7 UNC 481 108133

13/8-6 UNC 573 128816

11/2-6 UNC 697 156692

15/8-6 UNC 832 187041

13/4-5 UNC 942 211770

1-8 UNC

11/8-7 UNC

11/4-7 UNC

13/8-6 UNC

11/2-6 UNC

15/8-6 UNC

13/4-5 UNC
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2-4.5 UNC

2 1/4 - 4.5 UNC

21/2-4 UNC

IZJA-A 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

Fig. 19: Hardness gap marking

The hardness gap occurs with the raceway hardening and is
located between 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 hardne^
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: Main ioad-carrying zone

1 Hardness gap
2 Main slewing 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

Ftg. 22: Tighten crosswise

2. Arrange the hardness gap section 5.3.1 "Hardnessgap") of
the bearing ring charged with point load so that it isoffset by
90® relative to the main load-carrying zone. The main load-
carrying zone is in the main slewing range.

CAUTION! The 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.

S, Mount the slewdrive in unstressed state.

Strictly comply with the procedurespecified below to avoid
Impermissible deviations between the bolt tightening forces:

H 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 ringseveral 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
(ti- Tab. 10 and 11).
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U Theend customer or the operating company must be instructed
which tightening process was used. The process must also be
used when servicing the unit to checl< the bolted union.

Tightening torque Main Nm with Incremental tightening

Mounting bolt
dimensions

Step 1
30%

Step 2
SQo/o

Step 3
100%

Tightening torque Ma in Nm
Strength class 10.9

Tat. 12

M6 3.50 9.20 11.5

M8 8.40 22.4 28.0

MID 16.7 44.6 55.8

M12 29.3 78.2 97.7

M16 73.8 197 246

M20 144 385 481

M24 249 664 830

M30 498 1329 1661

Tightening torque Ma in Nm with Incremental tightening

P . Mounting bolt
g 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. 13

\ Step 1 ! Step 2 ; Step 3
^0% r 80% 1 100%

Tightening torque Ma in Nm
II fee: strength class SAE Grade 8g
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Tightening torque Ma in ft-lbs with incremental tightening
Step 1 Step 2

80%

Step 3
100%/lounting bolt i. Li 'Ovo 80/o [ loo/o

dimensions p lightening torque Ma in ft-lbsl'

M6 2.50 6.80 8.50

Tab. 14

Tightening torque Ma in ft-lbs with incremental tightening
j Step 1 Step 2 Step 3

Mounting bolt b 30% 80% 100% J
dimensions fjlllghtening torque M* in ft-lbs

S£!|^^
1/4-2QUNC 2.60 6.90 8.60

5/16 - 18 UNC 5.40 14.4 18.0

3/8-16UNC 9.70 25.8 32.3

7/16-14 UNC 15.6 41.6 52.0

5/8-11 UNC 47.7 127 159

3/4-10 UNC 85.5 228 285

7/8 - 9 UNC 138 369 461

11/8-7 UNC 294 785 981

Tab. 15

5.3.4 Determining the tilting clearance

Rg. 23: D&ermine tilting clearance

Tilting clearance increases as raceway system wear inaeases. 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

Procedure:

1 Dial gauge
2 Upper mounting structure
3 Slew Drive

4 Lower mounting structure

Tilting clearance measurement

1. Switch off 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 Rg. 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.

5.3.5 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 ttie 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. Switdi off the system and safeguard it from being restarted.

2. Determine the measuring pointin the main load-carrying zone,
both on the housing as well as on the wormgear or on the
toothed ring and permanently mark these points.
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5.4 Function test

3. Remove the drive with the goal of ensuring 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 (=i> Operating

manual for the front-end brake and motor).
• If using a brake that is bolted to the slew drive opposite

side of the motor:

• Vent brake Operating manual for the brake).
• 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.

• Limit values, see section 6.4.3 "Checking the circumferential
backlash".

• Log and document the measured values.

• All measurements at a later point in time must be performed on
the same measuring point.

The slew drive must rotate uniformly. Deviations in the mounting
structure as well as the influence of exterior loads can significantly
affect the friction torque.

1. Turn the mounted slew drive several complete revolutions.

2. Check whether the slew drive turns uniformly and without
jeridng.

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

ADANGER

Awarning

Personnel

Personal protective equipment

Environmental protection

36

n i=ollow the instructions provided in the operating manuals for
the drive motors (hydraulic or electric), as well as the
instructions provided for the optional potentiometer or
permanent brake.

Prior to starting woric switcli off all 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 iife-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.

• Only qualified, specialized personnel shall perform maintenance
and inspection work.

• Onlyqualifiedelectricians 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:

• Atall 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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6.3 Maintenance schedule

Use cold solvent (e.g. white spirit, diesel oil, Kaltryl KEV)
that does not corrode tfie 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.

• Removeold 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 inaeased wear is detected during regular inspections, then
reduce the required maintenance intervalsaccording to the actual
indications of wear.

If you have questionsconcerning maintenancetasks and intervals,
please contact our customer service (•=> page 2).
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weekly

after 100 operating
hours

afterevery aidditional
700 operating hours
or at every 6
rnoriths '

Tab. 16

Lubrication

Check seal Sped^st

Tighten bolts

Chedctiiting clearance

Tighten bolts Spedalist
• Reduce tiieinspecSon inten^l ifthe^

or cpntiiiiious qj:^^
tilting;^r?r^ Specialist

• Reduce the Inspection interval to 2d0 operating
hours if thedetected in(^se in tilting clearance is
apprpximately 75%of the permisible tilting
^lanaiito

• Aferftir^ef'
inspections to 50 -100 hours.

Check drcunrifiBrential baddash Spedalist
• Reduce l^einsi^ intefyai to 200 operating

hoursifthe di^ect^ increase
backlash isapprbwnriately 75% ofthe
drc^mi^rential

• Affer further Inci^ betw^n
irispectiohs ix> 50- ibo hoiirs.

IMPORTANT

General re-lubrication of slew drives:

• After each deaning
• Before and after longer periodsof standstill, e.g. for cranes and

construction machines during the winter months.

The 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:

Dry and dean workshophall (rotary
tables, robots, etc.)

Severe conditions on open terrain
(cranes, excavators, etc.)

Aggressive dimatic conditions, (ocean,
desert, arcticdimate, 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 Spedalist
least every 6 months

Approx. every 100 to 200 operating Spedalist
hours, at least every 4 months

Every 50 operating hours, at least every Spedalist
2 months

continuous lubrication (through central Spedalist
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.

Comply with the instructions in the operating manual provided
by the manufecturer, for lubrication of optional intermediate
gear units, brakes, and motors.
If necessary re-lubricate permanent brakes. For this only use
the special grease SHELL REHNAX HDX2.

6.4 Maintenance tasks

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 wiliiout exerting additional external stress on
the bolted union.

1 Detached bolt

Execution only by a spedalist.

• Special tools required:
♦ Torque wrench
• Hydraulic clamping fixture

• Replace loose and detadied bolts or nuts and washers with
new bolts, nuts and washers.

• Use the same bolt size and bolt quality.

H If a hydraulic clamping fixturewas 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 cheddng the
bolted union.

6.4.2 Checking 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").

CAUTIONI 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 dk directly 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").

• Determine the value mx as described in the section 5.3.4
"Determining the tilting clearance".

• Subtract the base value ml from the value mx determined In
the Inspection measurement:

dk = mx - ml < dfcperm

dkperm = 0.45 mm

dkperm = 0.0177 in

Checking the tilting clearance increase dk but not directly
on the slew drive

Proportionally convert the tilting dearance increase each time a
measurement is taken (after the installation measurement) and
compare v^ith dkperm.

6.4.3 Checking the circumferential backlash

Toothing wear causes increased circumferential backlash.

When the maximum permissible circumferential backlash
is reached, then the system must be brought to a standstill
and tiie slew drive must be replaced immediately, as safe
operation can no longer be ensured.

1. Determine the circumferential backlash in accordan<^ with

5.3.5 "Determining the circumferential backlash".

2. Compare the determined value with the permissible values of
the table.

• See the type plate for the module specification.
• For a module that is between the specified values, use the

value for the smaller module.

Circumferential backlash angle limit values

|Module of
^ the

Limit of [ Module of I Limit of
circumferential ; the drcumferentiaf-

.tpothinq ..bapld^sh ang|e J^ckiash,an^

4/2
convolution

5/2
convolution

Tab. 18

6/2
convolution

7/2
convolution

8/2
convolution
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6.4.4 Lubricating the slew drive

Fig. 26: Lubricating the 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 doub^ 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 tiie 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
regularly topped up with grease.

o

n An automatic re-lubricating system significantly facilitates re-
lubrication for the raceway system and the toothing. Functional
safety as well as wear behavior are improved.

o

n Comply with the instructions In the operating manual provided
by the respective manufacturer for lubrication of optional
intermediate gear units, brakes, and motors.

o

n 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 sucxession, press grease Intoall lubricating nippleswhile
simultaneously tumingthe slewdrive all the waythrough, until
a continuous collar of grease forms under at least one seal.

2. Ensure that old lubricantcan 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 remove any substances that may have
escaped, such as liquids, processing material, or similar items.

5. Ensure that all system safety devices are again functioning
properly!
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7 Dismantling

7.1 Safety

Adanger

Awarning

Awarning

Awarning

IMPORTANT

IMPORTANT

Personnel

IMO

Atthe end of the component's service lifethe component must be
dismantled and disposed of in an environmentally responsible
manner.

Prior to starting worlc 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 properiy. 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
properiy. 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.

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.

• 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. Unsaew the fastening elements of the toothed bearing ring.
2. Remove the mounting structure.
3. Unsaew 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 retum or disposal agreement has not been concluded, then
recycle dismantied components:

• Scrap metals.

• Recycle plastic elements.

• Sort and dispose of the remaining components in accordance
with material condition

Local municipal authorities or specialized disposal companies
provide information on environmentally responsible disposal.
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8 Technical data - Type plate

IMO

Dra»*iOMo.

o
IdiWwBmi'Cod*

IMO

Fig. 27: Type plate

o

www.lmo.de

The type plate Is on the housing and contains the following
information:

• Manufacturer

• Drawing no./type
• Identification code consisting of:

Order number, year of manufacture and consecutive number
• Module

• Web address
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The cooling performance mentioned in this homepage isconservative andmeasured eta test i>endi according toasa testprocedures
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cooling performance can vary by +/-15%.
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stress as well as for pressure peaks and thermal stress.

General tolerance according to DIN2766^.
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TWIN LINE HOSE REEL

PART# MEC-288

REPLACEMENT HOSES PART# HOSE-107

Series THA6000

Weight 44.00 tb

Pressure 3000 psi
207 bar

I.D. 3/Bin

O.D. 0.640 in

Inlet (F) NPTF 3/8 in

Outlet (F) NPTF 3/8 in

Hose Length 30 ft

Hose Included No

Max. Temperature 210®F

99 ®C

A 20 1/4 in

B 19 in

C 7 13/16 in

E 7 in



Enstallatlon and Service Enstructlons

'Model

Number

12-460-065 (BF)
12-460-150 (HO)
12-460-151 (BF)
12-460-154 (HO)

Repair Kit
Number

12-400-021

12-400-024
12-400-023
12-400-024

'Model

Number

12-460-157 (BF)
12-460-175 (BF)
12-460-176 (HO)
12-460-184 (HO)

Repair Kit
Number

12-400-009
12-400-025

12-400-012
12-400-024

'Model
Number

12-460-189 (BF)
12-460-190 (HO)
12-460-191 (BF)
12-460-193 (BF)

Repair Kit
Number

12-400-009
12-400-012
12-400-009

12-400-021
HO-HydfauflcOll BF-Brake nurd ^ "

* NOTE: Complete unKs eonslsl of padal and actuator, slave eyllndsr and raaervofr. See Inalde for morB Information on Individual eomDonenta
Kyour product number Isnotliated, pleaae call MICO, Incorporated forInformation.

GENERAL

The customermust use properinstallation procedures
so as not to create any undo stress or adverse environ
mental exposure to the Throttle Control components.
The customer mustalso approve, through testing, this
device for use and performance onvehicle. This testing
and approval must be completed before in-field service
use.

MOUNTfNG

BASE PLATE AND PEDAL ASSEMBLY
1. Select a convenientmounting location on vehicle

floor board, tow board, or firewall. Be sure that * •
base plate and pedal assembly do not interferewith
other vehicle components.

2. Using the base plate as a template, drill two
8.8 mm (11/32 in) diameter holes.

A CAUTION
Observe vehicle manufacturer's recommendations or
prohibitions before drilling.

3. Fasten base plate to mounting surface.
4. Attach actuator push rod to one of three threaded

holes on pedal using screw and spacer provided.
NOTE; Spacer must fit between push rod and
pedal.

SLAVE CYLINDER
1. Mount slave cylinder in a convenient location close

to carburetor, using a 1/4inch screw or pin.
NOTE: Allow for pivotal movement of cylinder
during application.

2. Attach slave cylinder push rod to carburetor link
age. The push rod has standard 5/16-24 threads
to accommodate available ball joints or clevises.
WOTE; Positioning of the slave cylinder will
determine the desired maximum stroke of up to
60.3 mm (2.38 in). A bell crank may be used to
give pull action Ifthe push action is not suitable
for your particular Installation.

3. VJe recommend 3.2-4.5 kgf (7-10 lb) of return
spring force at the slave cylinder push rod. Without
return force on the push rod, the control will not be
responsive to command and ideal revs may be
inconsistent.

RESERVOIR
1. Mount reservoir In a convenient location on the fire

wall.

ACAUTldW '
Be sure reservoir Is higher than the pedal actuator and
theslave cylinder so fluid can begravity fed into them.

PLUMBING
(Refer to Figures 1 &2)

HYDRAULIC CONNECTIONS AND INSTALLATION TIPS
Standard 1/8 Inch NPTF to 1/4 inch tube brass adaptor
fittings may be used for all tubing connections. Copper,

<{y^^teel or plastic 1/4 inch tubing may be used for the
%draulic lines.

MINERAL BASED HYDRAULIC OIL SYSTEMS
When fluid line lengths become excessive, tubing
I.D. should increase proportionately. If vehicle is
subjected to lowtemperatures which could restrict
the flow of fluid, we recommend the fluid be
thinned by using a 50/50 mixture No. 1 fuel oil.

1. Connectslave to side port ofpedal actuator.
2. Connect reservoir toend port ofpedal actuator.

FIGURE 1
Reservoir

1 Unit Hook-up

FIGURE 2
Reservoir

2 Unit Hook-up

Slave

Cylinder

Pedal ond
Acjuotor

Slave
Cylinder

Pedal ond
Acfuotor



Model Repair Kit
Number Number

•Model Repair Kit
Number Number

*Model Repair Kit
Number Number

*12-460-003 (BF) 12-400-007
•12-460-006 (HO) 12-400-002
'12-460-064 (HO) 12-400-002
*12-460-067 (BF) 12-400-007

12-460-121 (BF) 12-400-021
12-460-124 (HO) 12-400-002
12-460-125 (BF) 12-400-007
12-460-126 (HO) 12-400-002

12-460-170 (HO) 12-400-<M)2
12-460-183 (HO) 12-400-002
12-460-185 (BF) 12-400-007
12-460-186 (HO) 12-400-002

KO-Hyiiiaii!tcO!l BF - Brake Ruld
* Actuator assembV only, no pedal or base
NOTE; Hyour produei niitnber Is not Ksted, please call MICO, Incorporated tor intormatlon.

FIGURE 3
@ ®®

» Items included in Repair Kits

10 11 1

PEDAL ACTUATOR DISASSEMBLY
(Refer to Figure 3)

1. Disconnect necessary fluid lines.
2. Remove unit from vehicle by removing two mount

ing bolts.
3. Remove screw (9) and spacer that attaches pedal

(7) to rod end (8).
4. Remove screw that attaches clamp (2) to base

(10).
5. Remove bleeder screw (1) and drain fluid before

starting disassembly.
6. Remove boot (5). Remove snap ring (18).
7. Pull push rod (6) and piston (19) out of actuator

bore.

8. Remove cup (3) and o-ring (4) from piston (19).
9. Remove stem assembly (20) from actuator bore.

A CAUTION

When removing cup and o-ring, be careful not to
scratch or mar finished surfaces.

10. Remove snap ring (17) from stem (13).

A CAUTION

Care must be tal<en when removing snap ring as it is
under tension of spring (15).

11. Disassemble retainer (16), spring (15), retainer
(11). stem (13) and spring (14).

12. Remove seat (12) from stem (13).

(2)

PEDAL ACTUATOR ASSEMBLY
(Refer to Figure 3)

1. Clean ail parts thoroughly and allowto dry before
reassembling.

2. Lubricate rubber components from repair kit in
clean system fluid.

3. Install new seat (12) on stem (13).
4. Install spring (14) over stem (13) and insert into

retainer (11). Note direction of retainer (11) and
stem (13).

5. Slidespring (15) and retainer (16) over stem (13).
Then install snap ring (17) on stem (13).

6. Install stem assembly (20) into actuator bore.
7. Installnew o-ring (4) and new cup (3) on piston

(19).
8. Insert piston (19) and push rod (6) into actuator

bore, twisting slightly to avoid damaging seals.
9. Installsnap ring (18). Install new boot (5).

10. Install actuator clamp (2) and attach with screw.
11. Align rod end (8) with pedal (7) and attach with

screw (9) and spacer. NOTE: Spacer must fft
between push rod and pedal.

12. Install actuator on vehicle. Connect fluid lines.
Bleed system of air. Tighten fittings ifleaks occur.
Make several applications to be sure actuator is
working correctly.



Model Repair Kit
Number Number

12-120-007 (BP) 12-100-009
12-120-010 (HO) 12-100-010

12-120-013 (BF) *12-100-011

12-120-123 (BF) *12-100-020

HO-HydmuBcOn BP - Brake Fhiid
• Also includes new boot and damp
NOTE:Ityour product number ie not listed,

pieBse cill MICO,Incorporated for
information.

6 Items Included in Repair Kits

SLAVE CYLINDER DISASSEMBLY
(Refer to Figure 4}

1. Disconnect fluid line from slave cylinder inlet port.
Plug line to prevent excess fluid loss.

2. Remove slave cylinder from vehicle.
3. Place slave cylinder in a soft jawed vise and re

move end cap (1). Remove o-ring (2) from end cap.

A CAUTION

Do not place slave cylinder In vise or any other tool
that will damage housing.

4. Remove piston & push rod assembly (4) from
housing (5).

6. Remove T-seal assembly (3) from piston end of
assembly (4).

A CAUTION

Care must be taken so as not to scratch piston when
removing T-seal.

6. Remove the three set screws (6) which are holding
end cap &bearing assembly (7) in housing (5).

7. Remove end cap & bearing assembly (7) from
housing (5).

(3)

FIGURE 4

SLAVE CYLINDER ASSEMBLY
(Refer to Figure 4)

1. Clean all parts thoroughly and allowto dry before
reassembling.

2. Lubricate rubber components from repair kit in
clean system fluid.

3. Install new T-seal assembly (3) on piston &push
rod assembly (4). installone nylon back-up ring on
each side of T-seal.

A CAUTION

Be careful not to scratch piston when installing seal
and back-up rings.

4. Slightly lubricate ail of piston &push rod assembly
(4)with clean system fluid and install Into housing
(5). NOTE: To avoid damaging new T-seal
assembly (3) install piston &push rod assem
bly into housing through end cap (1) end.

5. Install new o-ring (2) on end cap (1) and install end
cap in housing (5).Torque20.3 N-m (15 Ib-ft).

6. Ihstail new end cap &bearing assembly (7) over
push rod (4) and into housing (5). Install and
tighten three set screws (6).

7. Install slave cylinder on vehicle. Connect linkage
and fluid line.

8. Fill system reservoir with clean system fluid and
bleed system until all air is removed. Tighten fit
tings if leaks occur.

9. Make several applications to be sure slave cylinder
is working properly.



Model Repair Kit
Number Number

12-120-015(BF) 12-100-013
12-120-016 (HO) 12-100-014
12-120-017 (BF) 12-100-013
12-120-020 (HO) 12-100-012

20-120-003 (BF) 12-100-015
20-120-004 (HO) 12-100-016

HO- HydrauEcOa BF • Brake Rtdd
NOTE;n your product number is not Ssted,

piMse estl MICO,Incorporated for
Information.

SLAVE CYLINDER DISASSEMBLY
(Refer to Figure 5)

1. Disconnect fluid linefrom slave cylinder inlet port.
Plug line to prevent excess fluid loss.

2. Remove slave cylinder from vehicle.
3. Remove wiper seal (9) by threading offend of push

rod (4). Note, not all cylinders use wiperseal.
4. Place slave cylinder in a soft jawed vice and

remove end cap (1). Remove o-ring (2) from end
cap.

5. Removepiston &push rodassembly (4),spring (5)
and sleeve (6) from housing (7).

6. Remove T-seal assembly (3) from piston end of
assembly (4).

A CAUTION
Do not place slave cylinderin vise or any other tool
that will damage housing.

7. Remove the three set screws (8)which are
holding end cap &bearingassembly (9) in
housing (7).

A CAUTION
Care must be taken so as not to scratch pistonwhen
removing T-seal.

8. Remove end cap &bearing assembly (9)from
housing (7).

(4)

FIGURE 5

« Items included In Repair Kits

SLAVE CYLINDER ASSEMBLY
(Refer to Figure5)

1. Clean all parts thoroughly and allow to dry before
reassembling.

2. Lubricate rubber components from repair kit In
clean system fluid.

3. Install new T-seal assembly (3) on piston &push
rod assembly (4). Install one nylon back-up ring on
each side of T-seal.

ACAUTION
Be careful not toscratch piston when installing seal
and back-up rings.

4. Slightly lubricate all of piston &push rod assembly
(4) with clean system fluid and Install into housing
(7^ NOTE: To avoid damaging new T-seal
assembly (3) install piston &push rod assem
bly into housing through end cap (1) end.

5. Install spring (5) and sleeve (6) overpush rodend
of (4) and slide into housing (7).

6. Install newo-ring (2) on end cap (1) and install end
cap in housing (7). Torque 20.3 N-m (16 Ib ft).

7. Install newend cap &bearing assembly (9) over
push rod (4)and into housing (7). Install and
tighten three set screws (8).
Carefully Install new wiper seal (10) by threading
on end ofpushrod (4) and then threading on end
cap (9). Note, notall cylinders use wiper seal.
Install slave cylinder on vehicle. Connect linkage
and fluid line.

Fill system reservoir with clean system fluid and
bleed system until all air is removed. Tighten fit
tings if leaks occur.
Make several applications tobesureslave cylinder
is working properly.

8

9

10

11



Model Repair Kit
Number Number

12-120-116 (BF) 12-100-001
12-120-116 (HO) 12-100-004

KO-HydreuSeO!) BF-Brake Fluid

e Items Included In Repair Kits

3

SLAVE CYLINDER DISASSEMBLY
(Refer to Figure 6}

1. Disconnect necessary fluid lines.
2. Remove tubing from inlet fitting (2). Tliis may be

plugged to prevent excessive fluid loss.
3. Remove unit from vehicle.

4. Removebleeder screw assembly (3)and inlet fitting
(2) from housing (7).

acaDtion
Do not place slave cylinderInvise or any other tool that
will damage housing.

5. Remove end plug (1) from housing (7).
6. Removepush rod &pistonassembly (6) from housing

(33).
7. Removecups (5)from push rod&pistonassembly

(6).
8. Remove o-ring (4) from end plug (1).

(5)

FIGURE 6

SLAVE CYLINDER ASSEMBLY
(Refer to Figure 6}

1. Clean all partsthoroughly and allow to dry
before reassembling.

2. Lubricate rubber components from repairkit in
clean system fluid.

3. Install newo-ring (4) on end plug (1).
4. Install newcups (5) on push rod&piston

assembly (6). Note direction ofcups.
5. Insert push rod&piston assembly into housing

(7).

A CAUTION ~
Do not allow cups to extrude up into the two 1/8-27
ports.

6. Insert end plug (1) into housing (7).Align
bleederscrewassembly (3) and fitting holes.

7. Install bleederscrewassembly (3). Install Inlet
fitting (2).

8. Install unit on vehicle.
9. Connect fluid lines. Bleed systemofair. Tighten

fittings if leaksoccur. Make several applications
to be sure slave cylinder is working properly.



BLEEDING

GRAVITY BLEEDING

1. Fill system with proper fluid.

A CAUTION

Models 12-460-175 & 12-460-151 are for brake fluid

only and Models 12-460-176 & 12-460-150 are for
hydraulicoilonly. Never use mineral based hydraulic
oil in a brake fluid system or brake fluid in a mineral
based hydraulic oil system, if the wrong fluid is used,
it will ruin the seals in the system.

2. Bleed pedal actuator at bleeder screw, then bleed
slave cylinder at bleeder screw making sure all air
is eliminated from the system.

(6)

PRESSURE BLEEDING

Depending on the routing ofIhe connecting tubing, grav
ity bleeding may nobe adequate. Therefore, pressure
bleeding would be recommended.

1.Actuator mustbe at full pedal return position.
2. Set the pressure bleeder at approximately

1.38 bar (20 PSI).
3. Attach the bleeder hose connector to the reservoir.
4. Open bothactuator and slave cylinder bleeder

screws.

5. Open the bleeder valve.
6.When all airhas been removed andclear system

fluid Is observed, close the actuator bleeder and
then the slave cylinder bleeder.

7. Close pressure bleeder valve.
8. Remove bleeder.
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results of each application. MiCO has not undertaken any such wide evaiuation. Thanefore. Bnyone who uses an application which te not recommended by the"
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Hydraulic oil filter assembly

Hydraulic filter and housing Part# HYD-110

Hydraulic filtec Part# HYO-112
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• Flow

6PM

e 25

* Flow

L/Min

• 95

« NPT Size

Male Thread

e 2"

# NPT Size

OuOet Port

• 1-1/4"

* Element

Area

® 125 sq. In.

« A

® 9.01"

• 2.00"

* Weight

« 1.10 lbs.

Sump Strainer



1 %" Bronze ball valve

For hydraulic tank



1 %" Bronze ball valve

For hydraulic tank



®[1] AM-DYN-IC d
FLUID POWER z

Inquiry No:,
D8t«:_

Cu8tom»n

28-Jan-13

Ohto Power Sytwn*

PARKER PULSAR VALVE SPECIFICATION SHEET:

CUSTOMER:

APPUCAHON:

CUST. P/N:

Ohio Power Systems
PATRIOT

To:

Ph:"
F*:"

)

MikeBnnln

41&-294-498S

41d>2S7>9380

RELIEF/COMP SETTINQ:

PUMPTYPE;
PUMP FLOW:

^/tvr fM oi

/-I wfTve— -rticji

Quoted By:
Ph:"
F*:'

Gordon Ralph
ei»'241-4e95

eiM41'4394

>

INLET TYPE; INLET PRESSURE REUEF SETTINQ: REMARKS:

Bvoese Inlet VBL2Z11-2904 2900

SEGMENT

FUNCDON

SEQMENT

posmoN Model Code

FLOW

PATH

C1 FLOW

(apw

C2FLOW

(QPW

COIL

VOLTAGE

PRESSURE LMITEfl OPTION REUEF

NOTES/COMMENTSC1 (PSn 1 C2(P8I) cifpsn C2(PSI)

Boom uD/down let VPL4247-4487*0000 CO 7 7 12 1800 3000 75 Hz Prop. C0II.12VDC.

Boom in/out 2nd VPL4247-4287-0000 CC 7 7 12 75 Hz ProD. Coil.12VOC.

Boom Irt/out 3rd VPL4247-42B7-0000 CC 7 7 12 75 Hz Prop. Coli,12VDC,
Boom Rotate 4th VPL3247-4387-MOO CC 4 4 12 1600 1600 75 Hz Prop. C0II.I2VDC,

Auqer/Winch 5th VPL6247-4207-OOOO CC 17 17 12 75 Hz Prop. C0il.12VDC.

Jill/Pole GuMe 6th VPL4247-44a7-0000 CC 7 7 12 75 Hz Pmo. C0II.12VDC.

Tool Circuit 7th VNL424A4387<00OO CC 7 7 12 2000 2000 Manual Ontv

Weatlter Pack connector

Ooee Canter Sooole

Indlvtdua) sdooI Compensator

Mneh Handfes

OUTLET TYPE; I Non Ported lOUTLET PARTO; I VOL000t-<l704 . VOLOK4 ^ VAL7K1 |Ren>erk«: Wo Loadwtw b*iion wiW; piuma

AUTHOR(S): Gordon Date: 1/2B/2013

7/11/2013 - Changed Boom Rotate C1/C2 from BOD to 1600 per Norm

Aeeembty Number

VAL1710-2S04-78HcnEV7

VALVE ASSEMBLY PRICE:

c
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Introduction
"PUISAR*^VPLSeriesValve Assembly and Adjustment Instiuctions' is furnished toossist inthe process
oftaWng this product line from theshelf to customer. Primarily, this process consists ofstacking the
volve, ir»stalling theselected options ondmoking final adjustments. Ample page margin is provided
for related notes.

Parker recomnnends performing Iheseprocedures In the orcJer in which presented. Assembly
drawings for the VPL Series woric segnnent and the VBL Series pressurecompensated inlet are
Included for referer>ce.

Poge

VALVE STACK ASSEMBLY 1

SBGMENTALTBHATIONS 3

Mofn Spool Replacement 3

Pulsor^ Solenoid Replacement 4

Pulsor^ Solenoid Removo!and Plug 5

Wofk Port Option Exchange 5

RECOMMENDED TEST STAND 6

Specifications 6

SuggestedTes»StondConfiguration(Rgure 1) 7

Section Valve Spool Connections To TestStond (Figure2) 8

FINAL STACK ADJUSTMENTS 9

Bypass/Relief Inlet Adjustrnent 9

Individuol Segment Pressure Compensator Adjustment 9

Flow Un^er Adjustment 12

Piessure UmiterAdjustment 14

ASSEMBLY DRAWINGS I5

VBL Bypass InletSegment 15

VPL WorkSegment 16

As inany assembly procedure, itis beneficial to ontlcipotethe finol needs ofthe includedsegments
and valve stack to avoid unnecessary steps.

Additional useful assembly tools/supplies:

• O-ring pick

• pencil magnet

• torque wrench, 50 U>ft (68 Nm) (Minimum) with socket set

• manual override subassembfy. VPLH6K2

• clean, light-weight hydraulic oil

• white lithium greose

• alien v^ench set

• open end v/rench set



VALVE STACK ASSEMBLY

General

1. Assembly of a VPL Series volve sfock re
quires the following parts or kits:

• one (1) inlet sectton

• one (1) stocking plate (VOL Series Kit)
• correct number ofworksegments and

accomponying spool kits

• the tie rod kft corresponding with the
number of sections, shown as to
be stacked (VAL#K1)

2. Have on hand:

• clean, flat work orea

• one (1) manual ovemde hondle sub-
ossembly (VPLH6K2)

• white Hthlum greose and o small, clean
brush

• clean, light weight hydraulic oil

• 50 Lb-ff (68 Nm) (Minimum) torque
wrench, with 9/16* socket.

Assembly Procedure
Inlet

1. Thread the three (3) large nuts from the tie
rod kit onto each tie rod. Install tie rods
through inlet with two (2) of the tie rods
through both the inlet bracket and Inlet.
Lay Inlet on a flot work areo so the tie rods
are vertical.

2. Be sure the surface of the inlet section is
dean and free of any foreign material.

IMPORTANT!! A shuttle boll is not Installed
between the inlet and first working seg
ment.

i .



WOJKSEGMCNI

Work SegrDenf

3. Prepore work segments for ir^oilotlon by
verifying that oli mating surfaces are clean
and free of foreign motertal. Slide the seg
ment over the tie rods, taking core not to
allow the tie rods to domage the surface
of the segment. Install a shuttle ball, that
is iriCluded in the VAL#K1tie rod krt. Ifstock
is being assembled in horizontal position,
grease will be required inshuttle ball seat
areo, (Field Service).

IMPORTANT!! Shuttle boll is installed K:
Arvother work segment is NEXT to be in>
stolled,

-Oft-

ttie stocking j^ote section to FOLLOW 1$
RKichined with a load sensing sect and
shuttle port Is to be plumbed with
downstream toad sensing logic.*

3. Repeal step 3 for addttional spool sec
tions.

\ li

SHUniE BAU

Stacking Plate

5. Corefully instoll the stocking plate section. ^
6. Install the outlet brocket over the lower W!

two (2) tie rods; then thread the three (3) ^
large nuts from the tie rod kit onto the tie |
rods and hand tighten. Corefully by the
volve on the mounting brackets. Torque
the nuts to 15-20 Lb-ft (20-27 Nm>

7. Thread all six (6) small nuts onto tie rods
three (3) on inlet three (3) on outlet Torque oi
to 15-20 Lb-ft (20-27 Nm) white holding the
large nut underneath if with a 9/16" open
erKl wrench.

8. Bosed upon the part number ordered
eoch pockoged stocking plate comes ^
configured for either on internal or exter
nal pilot drain. Howevec during assembly
it may be convertedto the other configu- ^
ration as described in the accompanying
Product Advisory No. 041.

}. Install manual hondle or V2" (11/32")*'
open end wrench ond shift each spool.
Check that each spool operates freely in
both directions.

Shutiie txiUs ae irsioSedbetr^den at wcxkseg-
m&Tis and between the lost u/yk segment
or)dsbx:kingplaleority iflead sensing is io be
continued from do/^rstrean \/Df\/es

' Tool meosurements in brockets ore for the VPL 123 Series

OUTUT BRACKH

STACXINOPIAIE'
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SEGMENT ALTERATIONS

Main Spool Replacement

General

The moin spool moy be one of two types:
proportional or "on/off." The spool deter
mines thesegment tvpe. Therefore, tochonge
ftow rotes drosticolly.orto change fr^r^ propor
tional to "on/off* operotlon, It is the main spool
which needs to be exchanged.

Main Spool Replacement Procedure

1. Remove the hex head plug (item 35) from
the end of the work segment with a 1"
socket, install a monual override handle
or use an open-end 1/2' (11/32')"
wrench, and bios the handle toward the
vafve. Do not move the handle hard or
fast,forthis will cause the llnkogetoWtthe
spool bore edge and raise a burr.Theflow
limlter on the bottom may have to be
booked out to altow for rotation. Use care
to pullthe spooloat as straightospossible,
as side forces may damage tf>e spool
ond/or bore.

2. Unpack the new spool assembly. Cl^k
that the spool is morked with the same
number as shown on the packing. (Ex
ample: VPL624K2 on the pocking should
show 4624 on the spool.) Using a hard
Aricansas stone, lightly "stone' the spool
surface to remove minor nicks and burrs.

3. r^ake sure thenewspodassembt/is dean
and free of any foreign material. Coat ttne
spoolv/lth 0 thin layer of clean hydroufk:
oil. With volvestock resting on the mount
ing brockets, slov/ly rotate the override
handlefully towardthe valve. Linkage ball
will roise a burr on the edge of the spool
bore if contact is mode. Carefullyslide the
spoolstraight Into the bore with the spool
hook slot facing downward. Again, exer
cisecoutbn regording pkxmga side ioad
on the spool. Slide the spool in until Hcon-
toctsthe override linkage.thenrotatethe
handle downward, thus pulling the spool
the rest oftheway into the bore. Byslightly
rotating the manual override bock and
forth, it is possible to check for proper
Instollation. Strokevalve handle bock ar>d
forth, feeling for ony bindir>g of spool to
bore.

' a SsJS"'
:

MAINSfOOl

HOOKSlOf

rv

Tool meosurements in brackets ore for theVPL 123 Series



Install the hex head plug bock into the end
of the segment, Torque to 15-20 Lb-ff (20
27 Nm). Use the manual override handle
Of on open-end 1/2" (11/32')" wrench to
fully shift the spool in both directions. Spool
movement should be free of binding and
copable of retufning withspring force only.
Electrically cycle both Pulsar '̂̂ solenoids
approximately 10 times for each time the
spool Is reploced.

Check flow for proper flow rote. Re-shim
compensator if required using procedure
shown on page 12.

PULSAR™ Solenoid
Replacement

General

All Individual Pulsor solenoids supplied as
service ports provide proportional control
to the main spool. Should it be necessary
to replace a solenoid the following pro
cedure applies:
1. Remove the used solenoid.

2. Use a pick to remove the O-ring from
the bottom of the cavity if original
solenoid doesn't have the O-ring
attached to the lower body.

3. All Pulsar solenoids are performance
tested marked and bagged.
Therefore ttie new parts may be
installed directly from the bag.

4. Insert the new O-ring if In bag making
sure It is properly seated.

5. Install the new solenoid wltti a maxi
mum torque of 6.5 Ft-Lbs.

NOTB: Valve service procedures except
those previously described should only
be performed by authorized personnel or
under factory supervision.

Effective 11/96, all Pulsars are
manufactured with lower O-ring
attached to the lower body.



PULSAR™ Solenoid Removol
ond Plug
General

For applications requiring only 2 position op
eration, only one PUI-SAR^** solenoid cartridge
is required. Therefore, it (s necessoryto remove
one cartridge,and plug tt^e remaining cavity.
Unless otnerwtee specrfied, VPL Series valves
direct flow to the C1 cylinder port.

Procedure

1, Remove the existing C2 solenoid cartridge,
2. Remove the included Oring wltfi the O

ring pick. As needed, use o cleon pencil
magnet to remove the orifice disk in the
bottom of the cavity. If removing the old
design PULSAR*".

3, Unpack the solenoid plug kit (VNPKl) and
verify the assembly contents; two (2)
solenoid plugs, four (4) O-rings,

4. Install the solenoid plug Gtem 37)using 6.6
Lb-ft (9 Nm) torque.

Work PortOption Exchange

General

Thework segments may have options for the
wori< ports: anthcovftation check valve, relief
with ontl-covftotion. and defeat plug.

Repkicemefrt or Exchong© Procedure
1. Remove the check vatve plug (rtem 38)

from either Ci orC2 option port ontop of
the working segment. A 7/8' socket
wrench is required.

Pull the spring (Item 42) outofthe covlty.
Erther the 1/2* boll (item 41) or o relief
cartridge (item 39) (VPLRA'KP) will be
found under the spring.
Now either on exchonge for a different
setting or o change to a different option
con be mode. Reinstall the check voJve
plug (rtem 38) to 40 Lb-ft (54 Nm).

Ci K>RT

CHECK SPiaN<£

\



RECOMMENDED TESTSTAND

Specifications

Hydiautic Oil — Parker recommends petro
leum-based hydraulic oil having 150 SUS (32 cST)
viscosityat 100°F{38®CJ.

FKtrotlon Level — 10 micror\ high pressure
non-bypass.
Temperature Range — Test to be conducted
from 100 to Wf (38»C - 49'C>

Pressuie Range & Measurement — Test stond
pump controls ond plumbing capable of
producing and withstanding pressures from
50 psi - 5000 psi (35 bar - 350 bor).
How Ran^e — Test stond fixed displacement
pump (with bypass inlet included) controls ond
plumbing to produce and accommodate flow
rates of up to 30 GPM (105 L/mia).
Flow rrteasuiement — Row meter capable of
measuring 0.1 to 30 GPM(04 -105 L/mln.) witti
occeptoble occurocy.

Elecfricol Solenoid Contiol —

• Power supply of 12 VOC arKl 24 VDC
with negative voltage spike suppres
sion from -10 to -20 VDC for 12 VDC.
For 24 VDC (-20 to -36 VDC>

• Pulse-width modulated trequericy out
put of 33 Hz.

• Recommend using Parker 12 VDC
tyiC3100-0036 power module or 24 VDC
MC3202-0111 power module.

Configuration

The test stand arrangement shown (FIGURE 1
and 2) Issuggested. Porfcer recognizes the variety
in test facilities of Itsdistributorships. Consequently.
It Is expected each distributofship will configure
a suitable test foclllfy to satisfy requlrertients of
both product quollficotion and tndlvlduol needs.



SUGGESTED TEST STAND CONnGURATION

CONNECT TO CONNECT TO
LOAD SENSING SUPPLY POST

POWOFVU/VYIINIEI TOF1GUKE2

PUMPREUEF

CONNSaTO
CYUNDERPORTS

TO FIGURE 2

200-5000 PSI

<M,0-3S0.0 bar)

A
•1 h

I

25GPM(WL/mln>
FIXED PUMP

NOTES

A OPnONTO USE PRE-PACXAGE CIRCUIT
SAVER FROM SUN HYDRAUUCS.
P/NC)(HAXCNYSG.

B VB-22t1-S00t ANDVO-OOn-0001
C USE LEFT CONFIGURATION FOR TESTING

VB Win STACK, USE RIGHT FOR
VLINin STACK.

D 10 MICRON, NON-BYPASS FILTER.

FIGURE 1

CONNECT TO
TANKPORT

(A POWERBEYOND
PORt.ffOSB))
TOriGURER

(ID
LJ

0-25 GPM

(9Sl/mln)
noWMETER

1.4^ 200-5000 PSI
yr (14.0-350.0 bat)

LOADREUff

0-2SGPM(95l/frtn)
FLOWMETER
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FINAL STACK ADJUSTMENTS

Bypass/Relief Inlet Adfustment

Bypass Adjustment
Bypass pressure is set ot the factory end is not
odjustable.

Relief Valve Adjustment Procedure
1. To set main inlet relief, a work segment

must be "deadheaded.' TMs segment
must not have anyoption portsor pressure
limrters wrth a setting lower than the moin
relief setting.

2. NOTE: Test stond pressure relief must be
higher than the specified setting for the
volve.

3. To change the setting, a gauge must be
plumbed in a supply line. The adjustment
screw is behind a *2 SAE plug inthe relief
cartridge. Use a 1/8* ollen wrench to
remove the #2 SAE plug ond o 5/32' ollen
wrench to adjust the relief setting.
NOTI: Adjustment screw is not self-con
tained. Adjustment isnot limited to o max
imum pressure setting. Do not adjust the
screw all the woy in or out.

A. When finished, re-install the #2 SAE plug.

Individual Segment Pressure
CompensatorAdjustment

Before beginning adjustment it is ad
vised to review tt)is entire procedure
first.

General

Proportional work segments are adjusted to
deliver the Indicated flow rate. i.e.. the main
spool is specific to the rated flow, and the
individual compensotor spool is adjusted/
shimmed inoccordonce with tt)e ftow rate.
All on/off (VQLQ) segments contain the same
main spool and hove individual compen-
sotors which ore adjusted the same. M a
standard, on/off segments are set at 15GPM
(57 L/minJ. Therefore, proportional and on/off
(VQLO) segments are discussed individualty.
Have on ixand:

• 3/4* socket or open end wrench

• 5/16* ollen wrench

ALWAYS USE SAFE WORK HABITS. HY
DRAULIC OIL IS UNDER HIGH PRESSURE.



Sh^ stock ^tormotlon

Avaiiabie shim thicknesses are as follows:

P/N DB1546.248 = aQ25 inches (0.635 mm)
P/N DB1647.248 = aOOS inches (0.203 mm)
P/N DB1548.258 = 0.003 Inches (0.076 mm)

Percentoge (%) of rated flow for every .010"
(0.25 mm) of sNms is as follows:

4.0% for spool No's A thru 4
- 5.5%for spool No. 5

7.0% for spool No. 6

TABLE 1

Flow Range of Main Spools for
4,5.6 and "Y Series

Spool Rated Flow Flow Range
I.D. No. GPM (L/min) GPM (L/min)

7 30 (114) 30-24.1 (114-91)
6 24 (90) 24-171 (90^56)

5 17 (65) 17-11.1 (65-41)
4 11 (40) 11-71 (40-26)
3 7 (25) 7-4.1 (25-16)
2 4 (15) 4-26 (15-11)
1 2.5 (10) 2.5-1.4 (10-6)
A 13 (6) 1.3-0.7 (5-25)

IMPORTANT}!STAY WITHINTHESE RANGESl
(fctomw sntn pooc uivJSii")

Individual Compensator A<t{iistmeRt hoce-
dure» ON/OFF Segments C^VQUT Only)

). To achieve flow rates of less 1f>an 15 GPM
(57 L/mfn ). adjust the approprtote flow
llmiter(s). All ON/OFF spools are set at tl>e
factory for 15 GPM (57 L/min.). The foHow-
Ing is recommended for segments used in
ON/OFF operation:

$PPQiType RpytPnqc

VQLZ 0-4.0 GPM (0-15.1 L/mirO

VQLO*"- 4.1-24.0 GPM (15.2-90.8 L/min)

Individual Compensator Adjustment Proce
dure, Proportlonol Segments

To chonge the flow rating of a proportional
segment. IfwHI be necessary to:

a. re-shIm the individual compensator
spool per graph (below) or;

b. change the main spool. Re-shIm the
individual compereator spooi. if nec
essary. Table 1 provides the flow range
for each spool.

IVPL SEGMENT COMPENSATOR SHIM ADJUSTMENTl

4?potJ

SH3012

srool]

<(0 aa £6 <0 6& ;o

TD{£ arVOVCO f WCKIS-k 103 >

10



Procedure

1. Remove the compensotor plug Cftem 29).
Next, remove the compensator springs,
watching for shimstock that may adhere
to the bottom.

2, Use the shim insertion tool (shown below)
to either add or subtract the shims. Use the
shim odjustment chart to decide how
many shims to subtract (or adcJ). Refer to
Toble 2 and the NOTE that follows rt, so that
the flow is adjusted within the specified
ranges.

3. Re-ossemble the compensator springs, All
main spools use dual springs (items 24 and
25).

4. Install compensator plug (Item 29) and
torque to 15-20 Lb-ft (20-27 Nm).

5. Retest to verify the correct flow. Ifthe cor
rect flow hos not been achieved, repeat
steps 1-5.

i ••3

COiyll>ENSATOSnV$

LAKG£ COMPENSATOR SPWN6

SHIM INSERTION TOOL • PART NO. 081651.268

.624(15.66)
622 0 5.80)

OIA.

.05 (U)
TYP.2 PLA.C£S

MATSRiAl » STEE.

R. .03 TYO.

2 PLACES

16'TYP.

2 PUCES
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TABLE 2

Flow Range of Main Spools for
1,2,3,Series

Spool
I.D. No.

Rated Flow

GPM (L/mIn)
Flow Range

GPM (L/mIn)

6 16 (57) 15-20 • (67-76)

5 10 (38) 8-13 (30-49)

4 7 (25) 5-7 (19-26)

3 6 09) 3.5-5 (13-19)

2 3.5 (13) 2.5-3.6 (9.5-13)

1 25 (10) 1.6-2.5 (6,5-9,5)

A 1.3 (6) .75-1.3 (2,5-5)

IMPORTANTII STAY WITHIN THESE RAN6ESI

• Spool #6 uses duoi compensator springs
for optirrium performance and allows for
on increase in flow, up to 20 GPM (76
L/min.) by ADDING shims. Do not set lower
than 16 GPM (57 L/min.).

• Spool.irS uses dual compensator springs
for optimum performance. Only this spool
ollows for either on increose or decreose
in flow by ADDING ORSUBTRACTING shims,
when using the dual compensator springs.

• Spools #4 through A use only the large dl-
ometer compensotor spring which must
only hove shims SUBTRACTED for lower
flows.

• Never odd shimsto set flow higher or lower
than the rated flow.

• Ifo main spool is reploced but the wrong
spring combination existsinthe valve, the
valve will woric v\^h a slight loss of com
pensation performance. As long as the
springs ore not changed, the compenso
tor should not have to be reshimmed.

Ir^divldud Compensator Adjustment Proce
dure, ON/OFf Segments ('VQLO* Only)
1. To achieve flow rotes of less than 16 GPM

(67 L/min.). adjust the appropriate flow
limiter(s). All ON/OFF spools ore set at the
factory for 15 GPM (57 L/min.).

• R.OW REOulREMiNTS OVER GPM(s? L/m-n ). CONSUL! FAC'ORY

12

IndfvtduQl Compensator Adjustment Proce
dure, Proportional Segments

To chonge the flow rating of o proportional
segment. It will be necessary to:

a. re-shim the individual compensator
spool per Table 2 or;

b. chonge the main spool. Re-shim the
individuol compensator spool, if nec
essary. Table 2 provides the flow range
for each spooL

Procedure

1. Remove the compensator plug (Item 29).
Next, remove the compensator spring,
watching for shim stock that moy adhere
to the botton.

2. Use the shim Insertion tool (shown on page
10 to either add or subtract the shims. Use
the shim stock Informatton to decide how
many shimsto subtroct (or add). Refer to
Table 2 and the NOTESthat follow it, so that
the flow is adjusted within the specified
ranges.

3. Re-assemble the compensator spring(s).
Main spools 5 ond 6 use dual springs (items
24 and 25). Main spools A-4 use only the
large spring (Item 24).

4. Instoll compensator plug (item 29) and
torque to 15-20 Lb-ft (20-27 Nm).

5. Retest to verify the correct flow. Ifthe cor
rect flow has not been achieved, repeat
steps 1-5.

Flow Limifer Adjustment
General

Adjustment of the spool flowlimifer isrequired:

o. In all on/off segments.

In four-way proportional segments ifo
lower flow rate is specified for one of
the cylinder ports.

In three-way segments if lower return
flow (Ci to T) isspecified.

b.

c.

Hove on hand:

• 3/8' open end wrench

• 3/32" alien wrench



Adjustment Procecture

1. Four-wcry work segment odiustment:

Wfth the ftow meter connected to Ihe
segment cylinder ports and the test stand
"on/ energize the PULSAR™ solenoid with
100% modulation ratio (M.R.) to produce
flow through the cylinder port to be ad
justed. Check that pump reliefvalve isset
highenough to saturate the cylinderport
flow.

Use upper screw to adjust C2 flow and
lower screw to odjust Ci flow. While hold
ing the odjustment screw (item 11) turn
the seal nut (Item 12) until loose, then turn
the adjustment screw inwhile holding the
seal nut. until the output flow equols the
specified flow setting. After odjustment.
hold the adjustment screw and tighten
the seal nut with a torque of 2-3 Lb-ft (3-4
Nm). To adjust flow through the other
cylinder port, repeat this process with
other solenoid ond flow iimlter.

2. Three-way (one cylinder pori pluggecO
wortcsegnnent odjustnpient:

For three-way segments rt Is necessary to
furnish the singular cylinder port with ac
cess to o supply pressure lir>e arxl flow
meter to verifyreturn flow.This access may
be accomplished by (o) using o flow rec
tifier circuit, (b) by connecting a porollei
pressure supply line to the cylinder port.
Set supply pressure equol to lood pressure
on the oppllcation. Energize for 100%
modulation ratio at the C2 solenoid.

While holding the lower odjustment screw
(item 11), turn the seal nut Cftem 12) until
loose. Thenturn adjustmentscrew in,while
holding the seal nut until the output flow Is
equol to specified setting. After odjust
ment. hold the odjustment screw ond
tighten the seol nut with a torque of 2-3
Lb-f1 (3-4 Nm).

. For How llmfters which do not require
odjusfment:

Allflow llmrters ore assembled at the fac
tory in 0 retracted position, unless other
wise specified.

K < h

CjFlOW

ADJUSTMENT SCREW

Cj Flow

ADJUSTT^ENTSCfiEW



Pressure Limiter Adjustment

General

There ore three (3) different configurollons of
pressure limiters in o work segment

1. A common pressure limrter tvavlng both
cylinder ports controlled by the some set
ting.

2. Individual pressure limiters for each
cylinder port.

3. Ci pressure limller only. The body is not
machined for C2 pressure limiter.

Have on hand:

• 1/6'alien wrench

• 5/32* oilen wrench

Adjustment Procedure

1. Flow Is not required through the segment
whenever setting a pressure limffer. A
gauge must be connected to either the
deadheaded cylinder port that is being
tested or the #4 load sense port on the
inlet. Energize the appropriate Pulsar""^
solenoid with 100% M.R. to produce a
pressure at the deadheaded cylinder
port. Turn the adjustment screw until the
pressure is equal to the specified setting.
Adjustment ronge is200 to4XC0 PS! (13.8
to 275.9 bar), with pressure per tufD being
approximately equal to 750 PSi (51,7 bar).

2. TTie common pressure limlterissetbytuming
the odjustment screw v^/fthin the compen
sator plug behind a #2 SAE plug (item 14).

3. Individual pressure limiters are set in two
(2) different locations on the valve. Ci
cylinder port is controlled by the limiter
odjustment screw locoted behind o 42
SAE plug (item 14) in the compensotor
plug. C2 cylinder port Is controlled by the
limiter (items 15,16.ond 18) located inthe

- body. An acyustment screw Isbehind the
#2 SAE plug (item 14).

I. Aworkingsegment canalso be orderedwith
onV a Ci pressure limiter. This isset by turning
the adjustment screw witNn the compen
sator plug behirtd a #2 SAE plug Ctem 14).

CAimONt THESE ADJUSTMENT SCREWS
ARE NOT SELF-CONTAINED. DO NOT AD
JUSTTHE SCREW All THE WAY IN OR OUT

Ci/COMMON mSSUK tMIIEfi

/ -
CsFfiE$SUR£UMi1Etl
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ASSEMBLY DRAWING
VBL BYPASS INLET SEGMENT PARTS LIST
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1 Irrfet VbiveBody
2 ConstructtooPlug
4 Socket Hex Plug
5 Wet Spool
6 SWm(.025*)
9 BypassSprrtg

10 Relief Seat
11 O-Ring
12 BocK-UpRing
13 ReEef P<^pet

O-Ring
15 ReSefSpring
16 Ac^ustment Screw
17 Socket Hex. Plt^
18 CompensatorReBef Plug
19 Pilot CortiidgeSut>-AssemWy
20 O-Ring
21 O-RIng
22 O-Ring
24 Orifice Screw
25 Setscrew
26 Steel Plug
27 ShippingPlug
28 Steel Pti^
29 ShtppmgPiug
30 Bock-UpRIng
31 ORing
32 O-Ring
33 Back-Up Ring
34 Lock Nut

35 Adj. Compensator Screw
36 Nomeplote

-
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1 Mcin Segmeni VtalveBody
2 Construction Plug
6 Shofl
7 ShoftSecl
S Unkoge
9 Socket Hex Plug

10 Hook
11 F. L Set Screw
12 SeoiNut
13 ORing
14 Socket Hex Plug
15 Ad^stment Screw
16 ReHef Spring
17 Pipe Plug
18 Rekef Poppet
19 Refief Sect
20 Corrpensator Spool
21 Comp. Stiim (.025*)
72 Comp. Shim (.008')

ASSEMBLY DRAWING

VPL WORK SEGMENT PARTS UST

23 Comp. Shim (.003*)
24 Compensator Spting
25 Secondory Comp. Spnng
26 O-Rt'ng
27 Bock-Up Ring
28 0-R!ng
29 Compensotor Plug
30 Main Spool Shim
31 Centering Spring
32 Spring Guide
33 Retoirung Ring
34 Moln Spool
35 Hex Heod Plug
36 Solenoid Assembly
37 Solenok:! Plug Sub-Assembfy
38 ReEefPtug
39 Relef/A.C Cortridge
40 Relief / AC. Coftridge
41 Check Bo!I(l/2-)

]6

^ \

42 Check Spring
43 Port Plug
44 O-fSng
45 0-Ring
46 O-Rir^g
47 Adopter Screw
48 Hondle Adoptor
49 Jem Nut
50 Hondle Rod
51 Knob
52 Shipping Piug
53 0-Ring
54 Bock-Up Ring
55 O-Ring
56 Bock-Up Ring
57 Adj. Comper>sotor Screw
58 Lock Nut

60 Defeot Spring
61 Delta Defeot Plug
62 Solenoid Vcive S/A
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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 truck

• Material handling

• Forestry

• Agriculture

• Industrial

/f\WARNING
FAILURE OR IMPROPER SELECTION OR IMPROPER USE OF THE PRODUCTS ANOrtDR SYSTEMS DESCRIBED HEREIN OR RELATED ITEMS CAN CAUSE DEATH PERSONAL
INJURY AND PROPERTY DAMAGE.

This document and rtlwrinformailonfrwnPamer Hannifin Corporation, Its subsidiaries and auihorized distributors provide product anctfor system options ft* further investigation by users
having technical expertise. It isimportant that you analyze all aspects of your plication and review the informaSon concerning the product orsystem In the cuffent product catalog Due
to the vanety of operating condrtions antJ awjlications for these products or systems, the user, through its owm analysis and testing, is solely responsible for making the final selection of
the prciducts endsystems andassuring that all performance, safety andwarning requiremenls ofthe application aremet.
The products described herein, indudfng v^ithout limitation, produa features, specifications, designs, availability and pricing, are subiect tochange by Parker Hatrifin CorooraUon aid
Its subsidiaries at any time without notice.

Offer of Sale
The items descrit»d in ttisdocument are hereby offered for sate by PafVer Hannifin Corporation, its subsidiaries orits authorized distritjutors.This offer and its acceptance are aovemed
by the prowsions stated in the'Offer of Sale*.

© Copyright 2001, Parker Hannifin Corporation, All Rights Reserved.

—Parker
Parker Hannifin Corporation
Gear Pump Division
Kings Mountain, North Carolina USA
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PumpA/alve Products

PGP030/031
• Fiowsto41GPM

• Pressures to 3000 psi
• Speeds to 2400 rpm
• Priority valves
• Two-speed valves
• Piggybacks
• Winch motors

• Flow dividers

PGP075/076

• Flows to 128 GPM

• Pressures to 3000 psi
• Speeds to 2400 rpm
• Two-speed valves

• Piggybacks
• TOnch motors

• Flow dividers

Parker

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 Hanntfin Corporation

Gear Pump Division

Kings Mountain, North Carolina USA



Catalog HY09-030/US

030/031 Ordering Information

Box Box Box
(1) 030/031 (2) (3)

I ' I I ^

Box 1 Pump/Motor
P Pump

M Motor

Box 2 Unit

B Tandem Unit

C Single orTandem w. two-piece shaft (O.B. bearing required)

Box 3 Shaft End Cover

1 Pump, cww/o O.B.bearing
2 Pump, ccww/oO.B. tearing
3 Pump, bi-rotational w/o O.B. bearing (030 series only)
4 Pump, cw with O.B. bearing
5 Pump, ccwwith O.B. tearing
6 Pump, bi-rotational with O.B. bearing (030 series only)
8 Motor, bi-rot. with O.B. Ijearing + Vi" NPT drain
9 Motor, bi-rot. w/o O.B. bearing + V* NPT drain

18 Motor, bi-rot. with O.B. bearing + %" BSPPdrain
19 Motor, bi-rot. w/o O.B.bearing + Vi" BSPP drain

00 Pad mount

OS 6 bolt flange-• 3.25" dia. bolt circle: Pilot Dia. 2 5/8"

42 SAE4bolt"B'

78 SAE4b0lt-C'

91 030-030,031-

;"ANSI 101-4: Pilot Dia-4"
:"ANS1127-4: Pilot Dia. 5"
-031. & 050-030. 051-031

for piggyback:: Pilot Dia. 4

92 075-030.076-

94 SAE2bolt"A^

96* SAE2bolt"B"

'{notavailable with 0.8.

97 SAE 2 bolt "B"

-031 for piggyback: Pilot Dia. 5"

:aNSI 82-2: Pilot Dia. 3%"
"ANS1101-2. type2: Pilot Dia. 4"

bearing)

"ANSI 101-2: Pilot Dia. 4"

Box 5 Port End Cover
(Rear Ported)
Left Right

Unported

Single Tandem Extended Studs

NPTPorting (030 series only)

y*~ KB Kl KY
y/' LE LI ly
V/ ME Ml MY

NPTPorting (030series only) - Modified Casting*
1" 1" QU QU ^

ForADUrdtS
To detertntne direction ofstiatt rotation, view the unii with the shaft pointing towarfl yoo,
and the idler(driven) gear beneam the shaft. VWth dodfwise rotaiion, flow will be left
toright. The pump inlet port will beonthe left, outlet onther»ghi. The flew isinthe op
posite direction with counter-clockwise rotation. Inverting thepump will reverse meinlet
and outlet ports but nol me direction of rotaiion.

~Parkcr

Single and Multiple Pumps and Motors
PGP030/031~ Series

Box 5 Port End Cover

(Rear Ported) continued

Multiple Units: Repeat ifNecessary

Left Right

O.D.T. Porting
y*'

Single Tandem Extended Studs

y*' FE Fl FY

r %' GE Gl GY

y/ r HE HI MY

O.D.Tube Porting (30series only)
V 1" JE

O.D.Tube Porting • ModifiedCasting
y*' - CA

1 r GU GU

1" 1 %- HU HU

BSPP Porting
V."

y." y/

Metric Straight Thread

y>' RE

QE

1" y/ RE

y* ry* r SE

Port End Cover (5)
(Side Ported)
Left Right Single Tandem Extended Studs
O.D. Tube Porting• Modified Casting*
1V* r TU TU ^
r 1 %" xu xu I

cw ccw Double

Piggyback Port End • Pump Only
Type 030-030.031-031

(douMe 030-030 only) KG LO MO
• Modiliea PEC casiing isfor nigher pressure/larger panapplicalions.

Parker Hannifin Corporation
Gear Pump Division
Kings Mountain. North Carolina USA



CatalogHY09-030/US

030/031OrderingInformation

SingleandMultiplePumpsandiVlotors
PGP030/031™Series

Box6GearHousing

HousingCode0710121517201012151720

Displacement(C.t.R.)1.481.972.462.963.453.941.972.462.963.453.94

Maximum(PSI)25002500250025002250225030003000300025002500

OUTCWCCW

ABABX

ILIMX

V*•ICID

174-*%"IKIH

1"*-YCYD

-1"YDYC

1V*"1"YJYG

1
-

lAIB

1%"*-YAYB

1174"YPYM

-ECED2000XXX

•EDEC2000XXX

EFEF.|2000XXX

r*y."EJEG2000*X*XX

1%"•V4"EKEHX-X*

1Vi"y-"IPINX*

li^'
.

EZ
-

X

174"

r*1/*

'•r.^
1y/

»portingis

•EZX
EMELX;^
ACADX*2000X
ADAC2000X

:AFAH|X
AJAGX*
AKAH
AAAOX*
AOAA

ALALI
APAM2

AEAU
AUAE

acceptableforlowpressureinletportonly.

XXX

XXX

XXX

X*X*X

X*X*

X*2000

2000

2000X

2000*X*

X*2000

2000

NOTCS

1.Shadedcellsareacceptableformotorcodes.
2.NPTportsarenotrecommendedforuseatpressuresInexcessof1500PSI.
3.*X'MeansbothcodesareavallaUe.

4.'2000'or*2500'indicatesmaximumpressureratingonport.

WoPorting

NPTPorting

2500XX

2500XX

2500XX

2500*X*X*

X*X*

X*X*

ParkerHannifinCorporation

GearPumpDivision
KingsMountain,NorthCarolinaUSA



CatalogHY09-030/US

030/031OrderingInformation
singleandMultiplePumpsandMotors
PGPOaO/OSr"Series

Box6GearHousingcontinued

HousingCode0710121517201012151720

Displacement(C.I.R.)1.481.972.462.963.453.941.972.462.963.453.94

Maximum(PS!)25002500250025002250225030003000300025002500

INOUTCWCCW

SplitFlangePorting

UCUD

%"UDUC

;,UFUE

UKUH

DCCD

ODGO

rojOG

rOKOH

OAOB

1VaOBOA

m-v/i's>i

1V4"*1OPOM

1Vi"*-OEOU

1OUOE

BSPPPorting

YNYQX

YQYN

iV^jys.
'//YVYT

'//YWYU

SLRQ

rRQSL

MetricStraightThreadPorting

ENTO

%"TQEN

rERNL

11"EXVE

1"VAHAX*

1VaPAPA

11%"SAOA

•Thisportingisacceptableforlowpressureinletportonly.

NOTES

1.Shadedcellsareacceptableformotorcodes.3.'2000'or'2500'indicatesmaximum
2."X'Meansbothcodesareavailable.pressureratingonport.

itarkcr
ParlterHannifinCorporation
GearPumpDivision

KingsMountain,NorthCarolinaUSA



CatalogHY09-030/US

030/031OrderingInformation

SingleandMultiplePumpsandMotors
PGP030/031™Series

Box6GearHousingcontinued

m
1

a-

HousingCode0710121517201012151720

Displacement(C.I.R.)1.481.972.462.963.453.941.972.462.963.453.94

Maximum(PSI)25002500250025002250225030003000300025002500

INOUTCWCCW1

VNVQ

'//VQVN

URUL

uxvu

UYTOX*2i

1%'TOUY2

*Thisportingisacceptableforlowpressureinletportonly.

NOTES

1.Shadedcellsareacceptableformotorcodes.
2.'X'Meansbothcodesareavailable.
3.'2000'or'2500'indicatesmaximumpressureratingonport

Box7GearWidth

030Series

GearWidthin.Vrev.

050.99

031Series

GearWidthin.^/rev.

05'A'0.99

barker

cmVrev.

16.1

24.2

32.3

40.4

48.4

56.5

64.6

cmVrev.

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)

MetricSplitFlangePorting

X*2500

X*2500

ParkerHannifinCorporation
GearPumpDivision
KingsMountain.NorthCarolinaUSA



CatalogHY09-030/US

030/031OrderingInformation

Box8ShaftType(type1unlessnoted)
Forsingle,tandem,ortwo>pleceshaftunlessnoted.

07SAE"C"14toothspline1.25"die..

ANSI32-4(twopieceonly)
12Keyedshaft.75dia.,.19"X.19"X1.56"key(twopieceonly)
14030-030,031-031piggybackshaft

22050-030,051-031piggybackshaft

23075-030,076-031piggybackshaft
25SAE"B'13toothspline.88"dia.,ANSI22-4

30SAE"B"keyed.88"dia.,%"X3/8"X1"key.ANSi"2^
32Clutchpumpshaft,tapered&keyed,1;4taper

(single&twopiece),#6woodruffkey
43SAE"B-B"keyed1.00"dia.y4"X3/8"X1%'key,

ANSI25-1modifiedlength
65SAE"B"13toothspline.875"dia.,

ANSI22-4.type2(single&tandem)
66SAE-B"keyed.88"dia.//X3/8"X1"key,

type2(single&tandem)

67SAE"B-B'keyed1.00"dia..y4"X3/8''X1%"key,
ANSI25-1modifiedlength,type2(single&tandem)

686toothspline1.00"dia.
90SAE"B"keyedw/5/8"-18thread,.875"dia.

ANSI22-2modifiedlength(single&tandem)
95SAE"A"9toothspline,.62"dia.ANS116-4(singleonly)
98SAE"B-B"15toothspline,1.00"dia.,

ANSI25-4(single&tandem)

"barker

SingleandMultiplePumpsandMotors
PGPOSO/OSr"Series

Box9BearingCarriersPumpOnly

Orientation

RearSection

• FrontSection

CommonInletPassage
INOUTCWCCW

tT

-Au
~ujidenesoniy.usedwhenonly
adjacentgearhousinghasaninletport.

^PTPorting

\>30Seriesonly11

EBEB

EB
1"y/TjJT

1%"'A'VJJV

1%"1"VKKV

1'A"1"KW

E3E3
1"ZXXZ

KBE3
1"zssz

\^DTPorting\\ZB

'030Seriesonly.

'030Seriesonly.

INOUTCWCCW

BDIZ&
r-LBBL

^MBBiw"

il?"=N§BN~

B3EB
-'A'BRRB

1"'A'LRRL

1%"MRRM

1Vi"y*'NRRN

1-y.-^

•17/y«"

1//1"

1Yt'r

'030Seriesonly.

031Senesonly

E3Eg
SRRS

ParkerHannifinCorporation
GearPumpDivision
KingsMountain,NorthCarolinaUSA



CatalogHY09-030/US

030/031OrderingInformation

Box9BearingCarriers(PumpOnly)•continued

1"%"FX

[Woffprtfe
INOUT

f/PTPorting
(030Seriesonly)-Hhf

rrTT

11Va'w

1y/1Va'bb

1y/1FF

llSpf/fFlangePorting"O]

rrLL

11Va'mm

11'A'NN

jjeSPPPorting

r1"EE

1y«"1GG

INOUTCW

SJ

rV."PV

INOUTDUAL

•EB
rrRR

1y*'1%"ss

PorUi^g

rrTOC

1Va"1//JJ

SingleandMultiplePumpsandMotors
PGP030/031™Series

iBoxlOConnectingShaft
Forconnectingtandemunits.

1ConnectingShaft-MultipleUnits

14PiggybackPumpConnectingShaft030to030.031to031
22PiggybackPumpConnectingShaft050to030,051to031
23PiggybackPumpConnectingShaft075to030,076to031

NOTE

SplitflangethreaddepthsmaybemorestiallowthanS.A.E.standard.
ContactProductSupportDepartmentforactualdimensions.

ParkerHannifinCorporation
GearPumpDivision

KingsMountain,NorthCarolinaUSA



Catalog HY09-030/US

050/051 Ordering Information

Box Box
(1) 050/051 (2)

Single and Multiple Pumps and Motors
PGP050/051~ Series

Multiple Units;Repeat KNecessary

^ ^ j /'N /\ /\ /\ /\ /\

Box 1 Pump/Motor
P Pump

M Motor

Box 2 Unit

A Single Unit

B Tandem Unit

C SinaleorTarSingleorTandemw.two-piece shaft (O.B. t>earing required)

Box 3 Shaft End Cover

1 Pump, cw w/o O.B. bearing

2 Pump, ccw w/o O.B,bearing

3 Pump, bi-rotational w/oO.B, bearing (050 series only)
4 Pump, cwwith O.B, bearing
5 Pump, ccw with O.B. bearing
6 Pump, bi-rotational withO.B.bearing (050 series only)
8 Motor, bi-rot. with O.B. bearing +%" NPT drain
9 Motor, bi-rot. w/o O.B. bearing + Y," NPT drain
18 Motor, bi-rot. with O.B. tjearing + BSPP drain
19 Motor, bi-rot.w/o O.B. bearing + V* BSPP drain

00 4 bolt padmount
42 SAE4bolt"B"ANSI 101-4: Pilot dia. 4"
78 SAE 4 bolt -C ANSI 127-4: Pilot dia. 5"
91 050-050, 051-051 for piggybacl^:Pilot dia. 4"

92 075-050, 076-051 for piggybacic Pilot dia. 5"

96 SAE 2 bolt-B" ANS1101-2. type 2: Pilot dia. 4"

97 SAE2bolfB"ANSI 101-2: Pilot dia, 4"
98 SAE 2bolt "C" ANSI 127-2: Pilot dia. 5"
99 SAE 2 bolt"C ANSI 127-2. type 2: Pilotdia. 5"

Left Right Single Tandem Extended Studs

\unpomi„imsmmm\

NPT Porting (050 series only)

yy KE

^ 'a: LE
yy yr me

y;' - CE

Box 5 Port End Cover continued

Left Right

%"

Single Tandem Extended Studs

V* PEC ports are rated to 2500 PSI max.

CCW Double

Piggyback Port End - Pump Only
Type 050-050,051-051 &

050-030.051-031 KG LO MO

Optional:

• Port end cover with integral R/V

• Larger rear ports

1 % X 1 S.F. or ODT

• Larger side ports

1 % S.F. or ODT inlet

rODT outlet

• Larger rear ports, but requires
special gear housing and cap screws

1 14x1 y2NPT up to 1500 PSI

Contact Product Support Development for additional information.

FOR ALL UNITS
Todetermine direction of shaft rotation, view the unit with the shaftpointing to
ward you, and the idler(driven) gear beneath the shaft. Wlh dockwise rotation,
flow will be left to right. The inlet pumpportwill be on the left, outleton the right.
ThefkJw is inthe opposite direction with counter-dockwise rotation. Inverting the
pump willreverse the inlet and outJet ports but not the direction CFf rotation.

Parker Hannifin Corporation
Gear Pump Division
Kings Mountain, North Carolina USA



CatalogHY09-030/US

050/051OrderingInformation

Box6GearHousing

ABAB

CD

IJ16

IKIH

YCYD

YFYF

YJYG

AB

BA

YLYL

YKYH

YPYM

%"•1y/YRYR

ECED

"EDEC

y*

y/EJEG

y/EKEH

ACAD

rADAC

rAJAG

rAKAH

AAAO

1%"AOAA

11y*"APAM

1%"•
.

AEAU

-
1wAUAE

1ARAR

20002000

20002000

2000*2000*

050Series

'ThisportingisacceptableforlowpressureInletportonly.

NOTES

1.NPTportsarenotrecommendedforuseatpressuresinexcessof1S00PSI.
2.Shadedcellsareacceptableformotorcodes.
3.'X*Meansbothcodesareavailable.

4.*2000*or'2500'indicatesmaximumpressureratingonport

Parker

SingleandMultiplePumpsandMotors
PGP050/051~Series

NoPorting

NPTPorting

ODTubePorting

ParkerHannifinCorporation

GearPumpDivision

KingsMountain,NorthCarolinaUSA



CatalogHY09-030/US

050/051OrderingInformation
SingleandMultiplePumpsandMotors
PGP050/051™Series

Box6GearHousingcontinued

HousingCode1012151720222510121517202225
Displacement(C.I.R.)2.553.193.834.465.105.746.382.553.193.834.465.105.746.38
Maximum(PSI)25002500250020002000200020003000300030003000250025002500

INOUTCWCCW

Va"-UCUDXXXX

V/UDUC

mSLZjMi

ODDC20002000

2000

2000*

OAOB

OPOM

OEOU

OUOE

XBZB

UQUB

1/;•00ON

YNYQX*

YOYN

YVYT2000*X*

YWYU

SLRQ

ROSL

1y/uNJ

172"'1%"IS10

ENTO

2000

EVET2000*

1;V«"^^i1::yi-.>vPAPA
1'A'"1'A"SAOAX*X*

2500*X*

X*

25002500

25002500

2500*2500

25002500

2500

*ThisportingisacceptableforlowpressureInletportonly.

NOTES

1.Shadedcellsareacceptableformotorcodes.3.'2000'or'2500'indicatesmaximumpressureratingonport.
2.*X'Meansbothcodesareavailable.

Parker

Sp/itFlangePorting

BSPPPorting

MetricStraightThread

ParkerHannifinCorporation
GearPumpDivision

KingsMountain,NorthCarolinaUSA



CatalogHY09-030/US

050/051OrderingInformation

SingleandMultiplePumpsandMotors
PGP050/051"'Series

|Box6GearHousingcontinued

HousingCode10121517202225

Displacement(C.I.R.)2.553.193.834.465.105.746.38

Maximum(PSI)2500250025002000200020002000

OUTCWCCW

VNVQ

RVVT

ULUR

-1"URUL

|r1"UMUUhl2000:
1vrruxVU2000*>

11"VOHO)

1vr'NOuo

1y/uoNO

11%"so002000*X*

1Vi"*-UYTO

1VzTOUY

3W1SVSV

"•1VaJMJR

"•1•'A'JOJN

*Thisportingisacceptableforlowpressureinletportonly.

NOTES

1.Shadedcellsareacceptableformotorcodes.
2.'X*Meansbothcodesareavailable.

3.'2000'or'2500*Indicatesmaximumpressureratingonport.

10121517202225

2.653.193.834.465.105.746.38

3000300030003000250025002500

MctricSplitFlangePorting

Box7GearWidthBox8ShaftType(type1unlessnoted)

050Series

GearWidthIn.^/rev.cm'/rev.MaxPressure

051.2820.92500DSi(172bar)

07%"1.9131.32500psi(172bar)

101"2.5541.82500psi(172bar)

121'A'3.1952.22500psi(172bar)

1513.8362.72500psi(172bar)

171'A'4.4673.12000psi(138bar)

202°5.1083.62000psi(138bar)

222%°5.7494.02000psi(138bar)

252%"6.38104.52000psi{138bar)

051Series

GearWidthin.Vrev.cmVrev.MaxPressure

05Va"1.2820.93000psi(207bar)

07y/1.9131.33000psi(207bar)

10r2.5541.83000psi(207bar)

12174"3.1952.23000psi(207bar)

iS114"3.8362.73000psi(207bar)

1714.4673.13000psi(207bar)

20"2"5.1083.62500psi(172bar)

22"27/5.7494.02500psi(172bar)

252J4"6.38104.52500psi(172bar)

Forsingle,tandem,ortwo-pieceshaftunlessnoted
07SAE"C"14toothspline1.25"dia.,

ANSI32-4

11SAE"C"keyed1.25"dia.,5/16"X15/32"X1A'key.
ANSI32-1

22050-050,051-051DiQQvbackshaft

23075-050,076-051piggybackshaft

25SAE"B"13toothspline.88"dia.,ANSI22-4

43SAE"B-B"keyed1.00°dia.%"X3/8"X1V/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.,%"X3/8"X1V*key

ANSI25-1,type2(single&tandem)
32"

98SAE"B-B"15toothspline,1.00"dia.,

ANSI25-4(single&tandem)



CatalogHY09-030/US

050/051OrderingInformation

Box9BearingCarriersPumpOnly

OUTCWCCW

aajacsntgearhousinghasanInleiport

WCCW

CDa
LBBL

EHIZ&
BSEB

Vabrrb

TBBT1V*

VBBV

WBBW

1y*"1"VKKV

1Vs"1"WKKW

egEB

c

R

R

E3EB fiRRS

•DEB
cxxc

E3EB
TL

SingleandMultiplePumpsandMotors
PGPOSO/OSr"Series

BearingCarriers(9)PumpOnly-continued

INOUTCWCCW

K2[IB
r.CHHC

€3EB
V*PWWP

y/c-

%"%

CC

cc

H3EB

WQQW

SS

SS

prqp-q

MetricStralghtThnadV
Pqrpng

INOUTCWCCW

S3IZ0

FLLF

egEB

KBEB

EgEg

Box9BearingCarriers(MotorOnly)

NoPorts1053523

NPTPorting
(030SeriesonM

»slnsHE2ZSS

1y/rDKKD

'051Seriesonly.

EgE3 r'A""-KT^nr

NOTE

SplitflangethreaddepthsmaybemoreshallowthanS.A.E,standard.
ContactProductSupportDepartmentforactualdimensions.

~Parkcr

WMMW

SplitFlangePorting

Box10ConnectingShaft
Forconnectingtandemunits.
1ConnectingShaft•MultipleUnits
22PiggybackPumpConnectingShaftfor050to050,051to051
23PiggybackPumpConnectingShaftfor075to050,076to051

ParkerHannlfinCorporation
GearPumpDivision
KingsMountain,NorthCarolinaUSA



Catalog HY09-030/US

075/076 Ordering Information

Single and Multiple Punnps and Motors
PGP075/076™ Series

Multiple Units:Repeat ifNecessaiy

Box Box
(1) 075/076 (2)

Box Box Box Box Box Box Box ' Box Box Box Box '
(2) (3) (4) (5) (6) (7) (8) (9) (6) (7) (10)
l/\ ^/\/\/\/\

I—11—I "• I—11—I—il—i I—II—11—II—l_l—II—Irnn nr "i_r nr "iI I 1L J 1 I I I II 1I II I I II I 1 !l I LJLJ LJLJ LJLJ LJl_J

Box 1 Pump/Motor J(Rear Ported)
P Pump

Box 2 Unit

A Single Unit
B Tandem Unit

C Single or Tandem w/ two-piece shaft {O.B.bearing required)

1 Pump, cw w/oO.B.bearing
2 Pump, ccw w/o O.B. bearing

3 Pump, bi-rotational w/o O.B. bearing (075 series only)

4 Pump, cwwith O.B. bearing
5 Pump, ccwwith O.B. bearing
6 Pump, bi-rotational w/ O.B. bearing (075 series only)

8 Motor, bi-rot. with O.B. bearing * NPT drain
9 Motor, bi-rot. w/oO.B. bearing + V*' NPT drain
18 Motor, bi-rot. with O.B. bearing + Y*' BSPP drain

19 Motor, bi-rot. w/o O.B. bearing + BSPP drain

42 SAE4bolfB"ANSI 101-4: Port dia. 4"

78 SAE 4 bolt "C° ANSI 127-4: Port dia. 5"

80 SAE4 boil "D" ANSI 152-4: PortdiaTi"
98 SAE 2 bolt "C" ANSI 127-2: Port dia. 5"

Parker

O.D.T Porting

r r

Unported

JE Jl

Metric Straight Thread

r 1" TE Tl

CCW Double

^ggybacif Port End • Pump Only

Type 075-050, 076-051 &

075-030,076-031 KG LO MO

To determine direction of shaft rotation, view the unit with the shaft pointing
toward you, and the idler (driven) gear beneath the shaft. With dockwise rota
tion. flow will be left to right The inlet pump port willbe on the left, outlet
on the right. The flowis in the opposite direction with counter-clockwise
rotation. Inverting the pump will reverse the inlet and outlet ports t>ut not the
direction of rotation.

Parker Hannifin Corporation
Gear Pump Division

Kings Mountain, North Carolina USA



CatalogHY09-030/US

075/076OrderingInformation
SingleandMultiplePumpsandMotors
PGP076/076"'Series

GearHousing(6)

HousingCode0710121517202225

Displacement(C.I.R.)3.074.15.126,157.178.29.2210.2511.276

Maximum(PSl)250025002500250025002500225022502000

INOUTCWCCW

ABAB

ry.'IJIG

r-YCYD

rYDYC

y*EJEGX

y,"EKEH

ACAD

1"ADAC

1'AJAG

1'AKAH

200020002000

1y/APAM2000*2000*

UCUD

»//UDUC

'UJUG

OCOD

rODOC

OFOFi
rojOG

1"OKOH

OAOB

1%•OBOA

20002000X

OQON

OVOS

iJXoxilX

•*1y/USUNX-

•*1y/owOTX*

2"ozOY

XVX'X-/X

XV-

10121517202225

4.15.126.157.178,29.2210.25

3000300030003000250025002500

NoPorting

NPTPorting

ODTubePorting

SplitFlangePorting

NOTES

1.NPTportsarenotrecommendedforuseatpressuresinexcessof1500PSl.3."X*Meansbothcodesareavailable.
2.Shadedcellsareacceptableformotorcodes.4."2000"or"2500"indicatesmaximumpressureratingonport.

Parker
ParkerHannifinCorporation
GearPumpDivision
KingsMountain,NorthCarolinaUSA
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075/076OrderingInformation

GearHousing(6)continued

3.074.

075Series

Singleandl\/iultiplePumpsandl\/lotors
PGP075/076'"Series

8.29.2210,25

HousingCode

Displacement(C.I.R.)

Maximum(PSI)

9.2210.2511.275

225022502000 250025002500250025002500225022503000300030003000250025002500

INOUTCWCCW

YNYQ

SLRQ

RQSL

2000*X*

1y/UlNJ

20002000X

VIHW

11^-1ISIQ2000*2000'X*

ENTQ

%•TQEN

'A'EVET

NLER

VNV

VN

ULUR

URUL

UXVU

VOHO

NOUO

SOQO

UYTO

2000X

JMJR

JQJN

2Vi"1UJX

*Thisportingisacceptableforlowpressureinletportonly.

NOTES

1.Shadedcellsareacceptableformotorcodes.
2."X"MeansbothcodesareavailaUe.
3."2000"or"2500'indicatesmaximumpressureratingonport.

BSPPPorting

MetricStraightThread

MetricSplitFlangePorting

X/XX/X



Catalog HY09-030/US

075/076 Ordering Information

Box 7 Gear Width

Gear Width in.^/rev.

GearWidth in.^/rev.

cm^/rev.

50.4

67.2

84.0

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

184.8

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)

IFor single, tandem, or two-p.ie^.8haft.un j^ noU^
07 SAE'C 14 tooth spline 1.25" dia..

ANSI 32-4

II SAE"C" keyed 1.25"dia., 5/16"X15/32"X1 key.
ANSI 32-1

Single and Multiple Pumps and Motors
PGP075/076™ Series

Box 9 Bearing Carriers (Pump Only)

adjacent gear housing has an tnlet port

Box 9 Bearing Carriers (Motor Only)

ZVI-. IM I I II I
IN OUT DUAL

•

r r

1 7/ 1 y/

r r

1 'A' 1 %

1" 1"

1 74" 1 %•

1 // 1 %"

1 1 i4"

por<^fte<^ngitandernunrts.^jE!gB^^^^^^^W
1 Connecting Stiaft • Multiple Units
23 Piggybadt Pump ConnectingStiaftfor075 to 075 ~

NOTE

Split flange thread depths may be more shallow than S.A.E.standard.
Contact Product Support Department for actual dimensions.

Parker Hannifin Corporation
Gear Pump Division
Kings Mountain, North Carolina USA
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Catalog HY09-030/US

Average Output Flow - Pumps

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 ^20°F

PGP030/031
Flow data at 2500 PSI (172 t>ar)unless noted

GearWidth Output (gpm/lpm)
1" 11/4" IVz" IV4" 2"

mmt

Single and Multiple Pumps and Motors
PGPOSO/Oai/OSO/OSI/OyS/OZS"* Series

and viscosity 150 SSU at 100°F. Requests for more
speci^c data should be directed to our Product Support
Department through our sales representatives,

GearWidth Output (gpm/lpm)
IVi" ^V^" 13/4" 2" 2y4

Fiowdata at 2000 PSI (138 bar) rated pressure

Parker

GearWidth Output^gpm//pm;
1" IV4" 1%" 13/4" 2" 2y4" ZVi" ZW* 3"

Parker Hannifin Corporation
Gear Pump Division
Kings Mountain, North Carolina USA



Catalog HY09-030/US

Average Input Power - Pumps

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

PGP030/031
Input power al 2500 PSI (172 bar) unless noted.

Speed 1mm 'iim

RPM 1HB •El
900 14 17 20 23 25

11 13 15 17 19

1200 19 22 26 30 33

14 17 20 22 25

1500 _ 23 28 33 37 42

• •,24 - .,273
1600 27 33 39 44 50

20 25 29 33 37

2100 32"^' ' 38' ^ ^45 ^mmmmm.
24

2400 36 44 51 58 66

26 33 38 43 49

PGP050/051
Input power at 2500 PSI (172 bar) unless noted

Single and Multiple Pumps and Motors
PGP030/031/050/051/075/076™ Series

"PL" fector; "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" fector as noted in the
table below.

Pressure X Total Gear Width = PL

PL MUST NOT EXCEED NUMBER

SHOWN FOR APPROPRIATE SHAFT.

PL Chart

Shaft style Integral Two Piece
Shaft &Gear S^le

SAE'B'spline 7,900

SAE-BB'spline 12,150

rggjjHSpeed
RPM

Gear Width Inches (HP/kW)
11/4" 11/2" 13/," 2" ZV*" 2%"

SAE "C" spline 12,900

19

PGP076/076
Input power at 2500 PSI (172 bar) unless noted.

Speed GearWid

RPM 1" 11/4" 1 Vz" 1 %"

900 39 45

19 24 .29 34

1200 35 43 52 60

26 32 39 45

1500 1 44 55 65 76

33 41 49 57

1800 53 66 79 93 '

39 49 59 69

2100 62 77 93 108

46 58 69 81 i

2400 71 88 106 124

53 66 79 92

Input power at 2000 PSI (138 bar).

'Parker

89 99 110

66 74 82

Connecting Shaft

076/076

Connecting Shaft

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™Serles

PQM030
Motor perfonnance data at 2000 PSI (138 bar).

870 11 13 1150 14.5 17

98.5 ,8 49 130 11 64.5

870 16.5 18 1150 22 23.5

98.5 12.5 68 130 16.5 89

860 22 23 1140 29 30.5

97 16-5 . 87 , 129 , 21.5 115

850 27 28 1125 36 37

96 20 106 127 27 140

Flow: GPM Power: HP

1200 SSO 10.5 13

62 8 49

1600 550 14 16

62 10.5 60.5
2000 550 17.5 19.5

62 I 13 I 74
U.SJMetric Torque: In.-lbs.

Nm
PGM050
Motor performance daiaat 2000 PSI (138 bar)

1"Gear iy2"GBar 2" Gear

Output Input Output Inpul Output Input

Torque Power Flow Torque Power Flow Torque Power Flow

21

79.5

30.5 I 1B40

ZVz" Gear

Output Inpul

Torque Power Flow

1850 23.5

1720 54.5

670 8.5 10.5 1070 13.5 15.5 1450 IB

75.5 6.5 39.5 121 mm 58.5 164 13.5

680 13 15.5 1075 20.5 22.5 1450 27.5

77 9.5 58.5 121.5 15 85 164 20.5

670 17 20 1045 26.5 30 1440

75.5 12.5 75.5 I 118 20 mm 162.5 27

660 21 25 1030 1 32.5 37 1415 44.5

74,5 15.5 94.5 116.5 24 140 160 33 185 194.5 40.5

U.SJMetric Torque: In.-lbs.
Nm

Flow: GPM

LPM

Power: HP

m

'GM075
otor peaormance dala at 2000 PSI (138 bar).

Parker

V'Gear iy2"Gear 2" Gear 21^" Gear 3" Gear

Output Input Output Input Output Input Output Input Output Input

Torque Power Flow Torque Power Flow Torque Power Flow Torque Power Flow Torque Power Flow

1050 13.5 20.5 1650 21 28 2200 28 35.5 2875 36.5 43 3625 46 50.5

118.5 10 77.5 186.5 15.5 106

§

1

325 27 163 409.5 34.5 191

1025 19.5 27.5 1600 30.5 38 2200 42 49.5 2850 54 60.5 3575 68 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 3500

S

a

113 •a 129 178 30 185 245.5 41 242 316.5 53 297 395.5 66.5 352

950 1 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.S./Metric Torque; In.-lbs. Flow: GPM Power: HP
Nm LPM kW

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

PGM031
Motor performance data at 2500 PSI (172 Bar).

1"Gear 1V2"Gear 2" Gear

Oulput input Output Input Output Input

Torque Power Flow Torque Power Flow Torque Power Flow

1385 17.5

1200 685 13 13 1055 20 18 1410 27 23.5

77.5 9.5 49 119 15 68 159.5 20 89

1600 680 ' 16 1030 •1 23 1390

77 :•a 60.5 116.5 19-5 .157 . 26 115

2000 660 21 19.5 1010 32 28 1370 43.5 37

74.5 15.5 74 114 24 106 155 32.5 140

U.SJMetric Torque: In.-lbs. Flow: GPM Power: HP
Nm LPM kW

PGM051
Motor performance daia at 2500 PSI (172 t>ar).

T'Gear iy2"Gear 2" Gear 2V2" Gear

Oulpul Input Output Input Output Input Output Input

Torque Power Flow Torque Power Flow Torque Power Flow Torque Power Flow

825 10.5 10.5 1310 16.5 15.5 1810 23 21 2330 29.5 26

93 8 39.5 148 12.5 58.5 204.5 17 263.5 22 BUS
850 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

830 21 20 1330 34 30 1805 46 40 2300 S8.5 49.5

94 25.5 1.14 1^ 34.5 151 260 • 43.5

800 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.SJMetric Torque: In.-lbs.
Nm

PGM076
Motorpenormance data at 2500 PSI (172 bar) unless noted.

Flow: GPM

LPM

Power: HP

kW

1"Gear 1%"Gear 2" Gear 2V^"Gear 3" Gear*

Oulpul Input Output Input Oulput Input Output Input Output Input

Torque Power Flow Torque Power Flow Torque Power Flow Torque Power Flow Torque Power Flow

1410 18 20.5 2140 27 26 2875 36.5

159.5 13.5 77.5 242 20 106 325 27

1400 26.5 27.5 2140 41 38 2870 54.5

158 20 104 242 30,5 144 324.5 40.5

1375 35 34 2110 53.5 49 2830 72

155.5 129 238.5 Bi 185 319.5 53.5

1350 43 ' 41.5 2090 66.5 59 2800 89

152.5 32 : 157 236 49.5 223 316.5 66.5

35.S 3650 46.5

134 ^^9 34.6

49.5 3650 69.5

187 412.5 52

295 395.5

43 3625

96.5 3425

365 387

U.SJMetric Torque: In.-lbs. Flow: GPM Power: HP
Nm LPM kW

'Motor performance data at 2000 PSI (136 bar).

Parker
Parker Hannifin Corporation
Gear Pump Division

Kings Mountain, North Carolina USA
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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 55.6 149,2 241.3 138.1 149.2 857 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 3.94 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 wll vary with shaft type
2. Dimension * geaf width
3. Dimension is torType 1 SEC FofType2; subtract 1.12" (28.4 mm) for 030/031: subtract 1.00" (2S.4 mm) forOSOWSI.
A. Dimension * total gear width
5. Dimension willvary with port type. Subtract 0.25" (6.4 mm) tor S.F. ports.
6. For 2.25" and 2-50" gear width in 050/051 series, dlmention is 6.75" (171.5 mm).
7. Dimertsionisforwide B-C. NarrowB-C dimenskxis: 5.00"(127mm)for030/031 and

050/051; 7 19" (182.6 mm) for 075/076.
8. Dimension * 'Afrom section gearwidth

Approximate Weight: Pumps and Motors
Single Unit

Model Unit Weight 1" VA" 1/z" 1®// 2" 2%" IVz" IVa 3"

030/031 Pounds 33 34 35 36 37

KG 15 15,5 16 16.5 17

17 90 C AA R /to
UOv/vO i ^OUriGS Of Ou-d 4U 41,9 4o

KG 17 17.5 18 19 19.5

075/076 Pounds 72 75 77 wm 82

KG 33 34 35 36 37

Approximate Weight: Pumps and Motors

Multiple Unit*

Model Add pergearsection 1" 1%" 1 1 2" 27* lYz" 2%" 3"

030/031

050/051

075/076

Pounds 27 28 29

KG 12 12.5 13

Pounds 31 32.5 34

KG 14 15 15,5

Pounds 59 62 64

ilarkcr
Parker Hannifin Corporation
Gear Pump Division

Kings Mountain, North Carolina USA
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Dimensional Data

Single and Multiple Pumps and Motors
PGP030/031/050/051/075/076~ Series

•
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Offer of Sale

Tlie itemsdescrbed inthisdocumentare herebyofteredforsale at pricesto be establishedby ParkerHannifin Corporation, itssubsidiariesand Itsauthorizeddisiiibu-
tors. This offer and its aoc^tance by any customer ("BuyeO shall begoverned by all ofthe following Terms and Conditions. Buyer's orderfor any item described in its
document, whencommunicated to Parker Hanntfin Corporation, itssubsidiary oran authorized disttxitor CSellet^verbally or inwriting, shallconstitute acceptance of
this offer.

1. Terms and Conditions of Sale; Alldescriptions, quotations, proposals,
offers, acknowledgments, acceptances and sales ofSeller's pr^uctsare
subject to and shall be governed exclusively by the terms and conditions
stated herein. Buyer's acceptance of any offer to sell is limitedto 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 incon
sistent terms and conditions shall become part of the contract between
Buyer and Seller unless expressly accepted in vi^ng by Seller. Seller's
acceptance of any offer to purchase by Buyer is expressly conditkinal upon
Buyer's assent to all the terms and conditions stated herein, includingany
terms in addition to, or inconsistent with those contained in Buyer's offer.Ac
ceptance 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. Any claims by Buyer for
omissions or shortages in a shipment shall be waived unless Seller receives
notice thereof within30 days after Buyer's receipt of the shipment.

3. Delivery: Unless otherwise prodded 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. Anydeliv
ery dates shown are apprc»dmate only and Seller shall have no liability for
any delays in delivery.

4. Vttarranty: Seller warrants that the item sold hereunder shall be free
fromdefects in material or workmanship for a period of 547 days fromthe
date of shipment to Buyer,or 3,000 hours of use, whicheverexpires first.
THIS WARRANTY COMPRISES THE SOLE AND ENTIRE WARRANTY
PERTAINING TO ITEMS PROVIDED HEREUNDER. SELLER MAKES NO
OTHER WARRANTY, GUARANTEE. OR REPRESENTATION OF ANY
KINDWHATSOEVER. ALL OTHER WARRANTIES. INCLUDING BUT
NOT UNITED TO, MERCHANTABIUTY AND FITNESS FOR PURPOSE,
WHETHER EXPRESS. IMPUED, OR ARISING BY OPERATION OF
LAW.TRADE USAGE. OR COURSE OF DEALING ARE HEREBY DIS
CLAIMED.

NOTWITHSTANDING THE FOREGOING. THERE ARE NOWARRANTIES
WHATSOEVER ON ITEMS BUILT OR ACQUIRED WHOLLY OR PAR
TIALLY,TO BUYERS DESIGNS OR SPECIRCATIONS.

5. Limitation of Remedy: SELLER'S UABIUTY ARISINGFROMOR IN
ANYWAY CONNECTED WITH THE ITEMS SOLO OR THIS CONTRACT
SHALL BE UMITED 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 OR SEQUENTIAL OR SPECIAL
DAMAGES OF ANY KIND OR NATUREWHATSOEVER. INCLUDING
BUT NOT LIMITED TO LOST PROFITS ARISING FROM OR IN ANYWAY
CONNECTED WITHTHIS AGREEMENT OR ITEMSOLD HEREUNDER.
WHETHER ALLEGED TO ARISE FROM BREACH OF CONTRACT. EX
PRESS OR IMPLIEDWARRANTY, OR INTORT,INCLUDING WITHOUT
UMITATION, NEGLIGENCE, FAILURETO WARN OR STRICT UABIUTY.

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 deliverydates thereof, or may request to cancel allor part
ofthis order, however, nosuch requested mediationorcancellation shall
become part of the contract between Buyer and Seller unless accepted by
Seller in a writtenamendment to this Agreement. Acceptance of any such
requested modificatfon or cancellation 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 forany special tool
ing, includingwithout limitation,dies, fixtures, molds and patterns, acquired
to manufecture items sold pursuant to this contract. Such special tooling
shall be and remain Seller's property notwithstandingpayment of any charg
es by Buyer. In no event will Buyeracquire any interest in apparatus belong
ing to Seller which is utilized in the manufecture of the items sokl hereunder,
even ifsuch apparatus has been spectally converted or adapted forsuch
manufacture and 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'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 alter 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 otheniviseindicated on the fece hereof, all 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 deliveryof the items sold hereunder Ifany such taxes must be paid
by Seller or ifSeller is liable for the oollectfon of such tax, the amount thereof
shall be in addition to the amounts for the items sold. Buyeragrees 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 infiringementof any patents, trademarks, copyrights,
trade dress, trade secrets or similar rights except as provided in this Part 10.
Seller will defend and indemnity Buyer against allegations of infilngement
of U.S. patents, U.S. trademarks, copyrights, trade dress and trade secrets
(hereinafter'Intellectual Property Rights').Seller vwll defend at its expense
and willpay the cost of any settlement or damages awareled in an action
brought against Buyer based on an allegationthat an item soM pursuant to
this contract infnnges the IntellectualProperty Rights ofa third party.Seller's
obligationto defend and indemnityBuyer is contingent on Buyer notitying
Seller withinten (10) days after Buyer becomes aware of such allegations
of infringement, and Seller having sole control over the defense of any al
legations or actions includingall negotiations for settlement or compromise.
Ifan item sold hereunder is subject to a daim that it infnnges the Intellectual
Property Rights of a thinj party. Seller may, at its sole expense and option,
procure for Buyer the right to continue using said item, replace or modity
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 deprecia
tion. Notwithstanding the foregoing Seller shall have no liability for daims of
infringementbased on infomiation providedby Buyer,or directed to items
delivered hereunder forwhichthe designs are spedfied in whole or part by
Buyer,or infringements resulting from the modifuation, combinatfon or use
in a system of any item sold hereunder. The foregoingprovisionsof this Part
10 shall constitute Seller's sole and exclusive liability and Buyer's sole and
exdusive remedy for infringementof Intellectual Property Rights.

Ifa daim is based on information provkledby Buyeror ifthe design foran
item delivered hereunder is specified inwhole or in part by Buyer,Buyer
shall defend and indemnitySeller for allcosts, 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 performany of Seller's obligationsby reason of
drcumstances beyond the reasonable controlof Seller (hereinafter'Events
of Force Majeure'). Events of Force Majeure shall indude withoutlimitation,
acddents, acts of God, strikes or labor disputes, acts, laws, rules or regula
tions of any government or government agency, fires, fkxxls, delays
or failures in delivery of earners 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 with any amendments, modifications and any different
terms 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 lawof 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
accmes.

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 Group
is a leader in the development,
design, manufacture and
servicing of control systems
and components for aerospace
and related high-technology
markets, wliile achieving
growth through premier
customer service.

The Fluid Connectors
Group designs, manufactures
and markets rigid and flexible
connectors, and associated
products used iii pneumatic anc
fluid systems.

The Hydraulics Group
designs, produces and
markets a full spectnmi
of hydraulic compnenis
and systenxs to builders
and users of industrial

and mobile macliinery
and equipment.

The Automation Group
is a leading supplier of
pneu-niatic and electro
mechanical components
and systems to automation
customers worldwide.

Parker

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 >vill 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 Prod
uct Information Center at our toll-free number
1-800-C-PARKER (1-800-272-7537). In tlie UK, a similar
service is available by calling 0500-103-203.

The Climate & industrial
Controls Group
designs, manufactures and
markets system-control and
fluid-handling 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 quedity and
total customer satisfaction.

The Filtration Group
designs, manufactures and
markets quality filtration
and clarification products, pro
viding customers witli
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 fiow
components for worldwide
processinstmmentation,
ultra-high-purity, medical
and analytical applications.

Parker Hannifin Corporation
Gear Pump Division

Kings Mountain, North Carolina USA



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 Hannlfin 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

Woridwide 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.

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

Turf Care U
Forestry JB
Agriculture "TH
Industrial

/\WARNING

•c -C-^

FAILURE ORIMPROPER SELECTION ORIMPROPER USEOFTHE PRODUCTS AND/OR SYSTEMS DESCRIBED HEREIN ORRELATED ITEMS CAN CAUSE DEATH PERSONAL
INJURY AND PROPERTY DAMAGE,

This documenl and oiher information from Parker Hannifin Corporation, iissubsidiaries andauthorized disiributors provide product and/or system options for further invesllBalion by users
having technical expertise. Itisimportant that you analyze al! aspects ofyour application endreview the information concerning the product <x system in thecurrent product catalog. Due
tothevariety of operating conditions andapplications (or these products orsystems, tfie user, through its own anafysis andtesting, issolely responsible for maWng thefinal selection of
the products andsystems and assuring thatallperfonnance, safetyam warning requirements ofthe application are met.
The [woducts described herein, including without limitation, product features, specifications, designs, availability andpndng, aresubject toctiange by Parker Hannifin Corporatioo and its
subsidiaries at any time without notice.

Offer of Sale
The items described In this document are hereby offered for sale by Parker Hannifin Corporation, its sutisldiaries orits authorized distributors. This offer and Its acceptance are governed
by the provisions staled in the "Offer of Sale".

© Copyright 2003,ParkerHannifin Corporation, All Rights Resen/ed.

Parker Hannifin Corporation
Gear Pump Division

Youngstown, Ohio USA
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PGP/PGM300 Series, PGP/PGM400 Series
Cast Iron Bushing Design
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PGP/PGM315Series-Coding

PGP/PQViSISSeriesCoding

PG31

Pump/Motor(1)

PPump(PEfor
fluorocarbonseals)

MMotor(notandenfi
motorsavailable)

Unit(2)

ASingleUnit
BTandemUnit(flushstuds)
LUnitwithExtendedStuds

ShaftEndCover(3)

1Pump,cww/o
O.B.Ijearing

2Pump,ccww/o
O.B.bearing

4Pump,cwwithO.B.
bearing(Code490Only)

5Pump,ccwvwthO.B.
bearing(Code590Only)

9Motor,bi-rotw/oO.B.

bearing+1/4"ODTdrain

ShaftEndCover(4)

89SAE2boltforclutch

904bolt72x100mm

80mmpilot
93SAE"A"2bolt

95PadMountforClutch

96SAE-B"2bolt

GearHousing(6)

ABPump
EBMotor

PortEndCover(5)

(SidePorted)
INOUTcwccw

••••

SAESplitFlange(pump)
rZIA"EJJE

1"1/2"EKKE

3/4"3/4"ELLE

3/4"1/2"EMME

1"-OEEG

3/4"-OFFO

3/4"OJJO

-1/2"OLLO

SAESplitFlange(motor)
rrDR-Double

3/4"3/4"DS-Double

NationalPipeThread(pump)
1-1/4"1"AJJA

1-1/4"3/4"AKKA

1"1"ALLA

1"3/4"AMMA

3/4"3/4"ARRA

NationalPipeThread(motor)
1"1"DM-Double

3/4"3/4"DN-DouWe

1/2"1/2"DQ-Double

Unported(pump)
BlUnported

ODTiibePorting(pump)
1-1/4"rFBBF

1-1/4"7/8"FCCF

1-1/4"3/4"FGGF

1-1/4"5/8"FJJF

1"1"FLLF

1"7/8"FVVF

1"3/4"FWWF

1"5/8"FXXF

7/8"7/8"FYYF

7/8"3/4"FZZF

7/8"5/8"BCCB

7/8"1/2"BG6B

3/4"3/4"BJJB

3/4"5/8"BLLB

3/4"1/2"BNNB

11/4"-BVVB

1"BWWB

7/8"BXXB

3/4"BYYB

1"BZZB

7/8"PDDP

3/4"PEEP

5/8"PMMP

1/2"PNNP

PGP/PGM300Series,PGP/PGM400Series
CastIronBushingDesign

(SidePorted)(cont.)
INOUTcwccw

••••

ODTubePorting(motor)
1"1"VN-Double

3/4"3/4"VR-Double

1/2"1/2"VQ-Double

BSPPPorting(pump)
1-1/4"1"FNNF

1-1/4"7/8"FPPF

1-1/4"3/4"FRRF

1"1"FSSF

1"7/8"FTTF

1"3/4"BPPB

7/8"7/8"BQQB

7/8"3/4"BRRB

7/8"1/2"BTTB

3/4"3/4"BUUB

3/4"1/2"PQQP

1-1/4"-PRRP

1"PSSP

7/8"-PTTP

3/4"-PVVP

1"PWWP

-7/8"PXXP

-3/4"PYYP

-1/2"PZZP

BSPPPorting(motor)

1"1"VY-Double

3/4"3/4"VZ-Double

1/2"1/2"W-Double

MetricSplitFlange(pump)
1"3/4"EVVE

1"1/2"EWWE

3/4"3/4"EXXE

3/4"1/2"EYYE

1"0"OPPO

3/4"0"ORRO

0"3/4"OTTO

0"1/2"OVVO

MetricSplitFlange(motor)

1"1"DV-Dout^e

3/4"3/4"DW-Double

Tandem:Rep^tifNecessary

nnnnnnn

LJLJLJLJLJLJLJ

(RearPorted)
INOUTCWCCW
♦•••

ODTiibePorting(pump)
1-1/4"1"UCCU

1-1/4"7/8"UFFU

1-1/4"3/4"UNNU

1"1"UDDU

1"7/8"UPPU

1"3/4"UQQU

1"5/8"URRU

7/8"7/8"LNNL

7/8"3/4"LPPL

7/8"5/8"LQQL

3/4"3/4"LRRL

3/4"5/8"LSSL

3/4"1/2"LTTL

ODTiibePorting(motor)
1"1"RN-Double

3/4"3/4"RQ-Double

1/2"1/2"RS-Double

BSPPPorting(pump)
1-1/4"1"USSU

1-1/4"7/8"UTTU

1-1/4"3/4"UVVU

1"1"UWWU

1"7/8"UXXU

1"3/4"UYYU

7/8"7/8"LUUL

7/8"3/4"LVVL

3/43/4LXXL

3/41/2"LZZL

BSPPPorting(motor)
1"1"RT-Double

3/4"3/4"RV-Double

1/2"1/2"RW-Doub!e

NationalPipeThread(motor)
r1"RX-Double

3/4"3/4"RY-Double

1/2"1/2"RZ-Double

ParkerHannifinCorporation
GearPumpDivision
Youngstown.OhioUSA
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PGP/PGM315Series-Codin

GearWidth(7)

GearWidthin.Vrev.

3/8"

1/2"

5/8"

3/4"

7/8"

1"

1-1/8"

1-1/4"

1-3/8"

1-1/2"

1-5/8"

1-3/4"

1-7/8"

2"

BearingCarriers(9)

cmVrev.MaxPressure

7.63500psi(241bar)
10.23500psi(241bar)

12.73500psi(241bar)

15.23500psi(241bar)
17.83500psi(241bar)

20.33500psi(241bar)
22.93500psi(241bar)
25.43500psi(241bar)
27.93500psi(241bar)
30.53300psi(228bar)
33.03100psi(214bar)
35.62900psi(200bar)
38.12700psi(186bar)
40.62500psi(172bar)

PGP/PGM300Series,PGP/PGM400Series
CastIronBushinqDesian

ShaftType(8)

(ForSingleorTandemUnits-unlessnoted)
97SAE"A"Keyed
96SAE"A"Splined
66SAE"B"Keyed
65SAE"B"Splined
60Tapered,M12x1.6thd.3x5mmKeyed:1:5taper

(90SECOnly)
56ClutchPumpTapered,5/16-24thd.(internal).

#6WoodruffKeyed(singleunitonly);1:4taper

(DualOutlet-PumpOnly)(DualOutlet-PumpOnly)(SingleOutlet-PumpOnly)(SingleOutlet-PumpOnly)
Outlets:ft)rclockwiseportingOutlets:forclockwiseportingOutletforfrontsection.Outletforfrontsection.

thetopportnumbercomesfirst;thetopportnumbercomesfirst;INOUTCWCCWINOUTCWCCW

forcounter-clockwiseportingtheforcounter-clockwiseportingthe
•

••••

bottomportnumbercomesfirst.bottomportnumbercomesfirst.SAESplitFlangeMetricSplitFlange

INOUTCWCCWINOUTCWCCW1-1/4"1-1/4"CJJC1-1/4"1-1/4"CNNC

♦••••••
1-1/4"1"CLLC1-1/4"1"CPPC

SAESplitFlangeMetricSplitFlange1-1/4"3/4"CMMC1-1/4"3/4"CQQC

1-1/4"3/4"3/4"CAAC1-1/4"3/4"3/4"BDDB1-1/4"1/2"HBBH1-1/4"1/2"HRRH

1-1/4"3/4"1/2"DAAD1-1/4"3/4"1/2"CDDC1"1"HCCH1"1"HSSH

1-1/4"1/2"1/2"EAAE1-1/4"1/2"1/2"EDDE1"3/4"HFFH1"3/4"HTTH

1"3/4"3/4"PAAF1"3/4"3/4"FDDF1"1/2"HLLH1"1/2"HUUH

1"3/4"1/2"GAAG1"3/4"1/2"GDDG3/4"3/4"HMMH3/4"3/4"HVVH

1"1/2"1/2"HAAH1"1/2"1/2"HDDH3/4"1/2"HNNH3/4"MTHWWH

ODTubePortingBSPPPortingODTubePortingBSPPPorting

1-1/2"1"1"JGGJ1-1/2"1"1"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"QGGQ11/4"1"7/8"QJJQ1-1/4"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"KQQK1-1/4"3/4"KZZK

1-1/4"3/4"3/4"TGGT1-1/4"3/4"3/4"TJJT1-1/4"5/8"MBBM1-1/4"1/2"HOOH

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"r7/8"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
NOrorisuu

1"3/4"5/8"VCCV

1"3/4"1/2"WCCW

1"5/8"5/8"xccx

1"1/2"1/2"YCCY

ConnectingShaft(10)

Forconnectingtandemunits,
1ConnectingShaft

Parker
ParkerHannifinCorporation
GearPumpDivision

Youngstown,OhioUSA
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PGP/PGWI330Series-Coding

PGP/PGM330SeriesCoding

PGP/PGM300Series,PGP/PGM400Series
CastIronBushingDesign

Tandem;RepeatifNecessary

"^r^niTiriiroinnnnnnnnnnnnn'" I1IIIIIIIIIII111111III1III1III1I11—LJLJLJLJLJLJLJ

PPump
MMotor

SingleUnit
TandemUnit(flushstuds)
SingleorTandemwith
two-pieceshaft

(O.B.bearingrequired)
UnitwithExtendedStuds

Pump,cww/o
O.B.t)earing
Pump,ccww/o
O.B.bearing
Pump,cwwith
O.B.t>earing
Pump,ccwwith
O.B.bearing
Motor,bi-rotw/O.B.

bearing+1/4"ODTdrain
Motor,bi-rotw/oO.B.

ShaftEndCover(4)
42SAE"B"4bolt

78SAE"0"4bolt

97SAE"B"2bolt

—Parker

(SidePorted)
INOUTCWCCW

SABSplitFlange(pump)
1-1/2"1-1/4"EJJE

1-1/2"1"EKKE

1-1/4-1-1/4"ELLE

1-1/4"1"EMME

V1"ENNE

1-1/2"-OFFO

1-1/4"-OGGO

1"-OJJO

-1-1/4"OMMO

1"ONNO

SAESplitFlange(motor)
1-1/4"1-1/4"CS-Double

1"1"CT-DouWe

3/4"3/4"CV-Doubie

ODTubePorting(pump)
1-1/4"rFJJF

r1"FLLF

BJJB

BNNB

ODTubePorting(motor)
11/4"11/4"VC-Double

1"1"VN-DouWe

3/4"3/4"VR-DouWe

MetricSplitFlange(pump)
1-1/2"1-1/4"EVVE

1-1/2"1"EWWE

1-1/4"1-1/4"EXXE

11/4"1"EYYE

1"1"EZ2E

1-1/2"-ORRO

1-1/4"-OSSO

1"-OTTO

-1-1/4"OWWO

1"OXxo

(SidePorted)
INOUTcwCCW

••♦•

Unported(pump)
BlUnported

Unported(motor)
BAUnported

MetricSplitFlange(motor)
1-1/4"1-1/4"CX-Double

1"1"CY-DouWe

3/4"3/4"CZ-Double

MetricStraightThread(motor)
1-1/4"1-1/4"VS-DouWe

rrVT-Double

3/4"3/4"VW-Double

BSPPPorting(pump)
1-1/4"1"FSSF

1"1"FTTF

1-1/4"-80QB

BSPPPorting(motor)
1-1/4"1.1/4"VX-Double

1"1"VY-Double

3/4"3/4"VZ-Double

ABPump
EBMotor

ParkerHannifinCorporation
GearPumpDivision
Youngstown,OhioUSA
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PGP/PGM330Series-Coding

Gearwidth(7)

GearWidthIn.Vrev.cmVrev.MaxPressure

051/2".9916.13500psi(241bar)
073/4"1.4824.23500psi(241bar)

10r1.9732.33500psi(241bar)

121-1/4"2.4640.43500psi(241bar)

151-1/2"2.9648.43500psi(241bar)

171-3/4"3.4556.53250psi(224bar)

202"3.9464.63000psi(207bar)

IBearingCarriers(9)

PGP/PGM300Series,PGP/PGM400Series
CastIronBushingDesign

ShaftType(8)

(ForSingleorTandemUnits-unlessnoted)
7SAE"C"Spline(two-pieceonly)
25SAE"B"Spline
30SAE"B"Keyed
98SAE"SB"Spllned
43SAE"BB"Keyed

(DualOutlet-PumpOnty)(SingleOutlet-PumpOnly)(CombinedOutlet)(CombinedOutlet)
Outlets:torclockwiseportingOutletforfrontsection.Outletforfrontsection.Outletforfrontsection.

thetopportnumbercomesfirst;INOUTCWCCWINOUTCWCCWINOUTCWCCW

forcounter-clockwiseportingUw•
••.

•

bottomportnumbercomesfirst.SAESplitFlangeSAESplitFlange(pump)MetricSpiltFlange^mofor^

INOUTCWCCW2"1-1/2"HBBH2"1-1/2"UNNU1-1/2"1-1/2"HH-Double

•..•
2"1-1/4"HCCH2"1-1/4"UOOU1-1/4"1-1/4"JJ-Double

SAESplitFlange2"1"HFFH1-1/2"1-1/2"UPPU1"1"KK-Double

2"1-1/4"1-1/4"AMMA1-1/2"1-1/2"HLLH1-1/2"1-1/4"UQQU3/4"3/4"LL-Double

2"1-1/4"1"ANNA1-1/2"1-1/4"HMMH1-1/4"1-1/4"URRU

2"1"1"APPA1-1/2"1"HNNHBSPPPorting(motor)

1-1/2"1-1/4"1-1/4"ATTA1-1/4"1-1/4"HOOHSAESplitFlange(motor)1-1/4"1-1/4"XX-Double

1-1/2"1-1/4"1"AUUA1-1/4"1"HPPH1-1/2"1-1/2"BB-Double1"1"YY-Double

1-1/2"1"1"AVVA1"1"HQQH1.1/4-1-1/4"CC-Double3/4"3/4"ZZ-Double

1-1/4"1-1/4"1-1/4"AWWA1-1/4"1"RSSR1"1"EE-Double

1-1/4"1-1/4"1"AXXA3/4"3/4"FF-DoubleMetricStraightThread(motor)

*1-1/41"AYYAODTubePorting1-1/4"1-1/4"TT-Double

r1"AZZA11/2"11/4"KMMKODTubePorting(pump)1"rUU-Double

11/2"1"KNNK1-1/2"1-1/4"PQQP3/4"3/4"W-Double

MetricSplitFlange11/4"11/4"KOOK1-1/4"1-1/4"PRRP

2"1-1/4"1-1/4"DMMD11/4"1"KPPK

2"1-1/4"1"DNND1"1"KQQKODTubePorting(motor)

2"1"1"DPPD1-1/4"1-1/4"NN-Double

1-1/2"1-1/4"1-1/4"DTTDMetricSplitFlange1"1"QQ-Double

1-1/2"1-1/4"1"DUUD2"1-1/2"HRRH3/4"3/4"RR-Double

1-1/2"1"rDVVD2"1-1/4"HSSH

1-1/4"1-1/4"1-1/4"DWWD2"1"HTTHCommonInletPassage

1-1/4"1-1/4"1"DXXD1-1/2"1-1/2"HUUH(pump)

1"r1"DZZD1-1/2"1-1/4"HVVHNoPortsCD

1-1/2"1"HWWH

ODTubePorting1-1/4"1-1/4"HXXH

1-1/2"1"1"GVVG1-1/4"1"HYYH

1-1/4"r1"GYYG1"1"HZZH

1"1"1"GZZG

ConnectingShaft(10)

Forconnectingtandemunits.
1ConnectingShaft

"Parker

*Outletportforrearsection.

ParkerHanntfinCorporation

GearPumpDivision
Youngstown,OhioUSA
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PGP/PGM360Series-Coding
PGP/PGM300Series.PGP/PGM400Series
CastIronBushingDesign

PCa*/P6IVI350SepiesCoding
Tandem:RepeatifNecessary

PG350

Pump/Motor(1)

PPump
MMotor

Unit(2)

ASingleUnit
BTandemUnit(flushstuds)
CSingleorTandemwith

two-pieceshaft
(O.B.t)earingrequired)

LUnitwithExtendedStuds

ShaftEndCover(3)

1Pump,cww/o
O.B.bearing

2Pump,ccww/o
O.B.bearing

4Pump,cwwith
O.B.bearing

5Pump,ccwwith
O.B.bearing

8Motor,bi-rotw/O.B.

bearing+1/4"ODTdrain
9Motor,bi-rotw/oO.B.

bearing+1/4"ODTdrain
18Motor,bi-rotw/O.B.

bearing+1/4"BSPP
drain(78only)

19Motor,bi-rotw/oO.B.

bearing+1/4"BSPP
drain(42&78only)

ShaftEndCover(4)

42SAE"B"4bolt

46SAE"B"2/4bolt

62"ZF"4bolt(462only)-
80mmpilot,80x80mm

78SAE"C"4boll

97SAE"B"2bolt

98SAE"C"2bolt

LJ

PortEndCover(5)

|(SidePorted)(SidePorted)
INOUTCWCCWINOUTCWCCW

••••••••

1SAESpinFlange(pump)MetricSplitFlange(pump)
2"1-1/2"ECCE2"1-1/2"ERRE

2"1-1/4"EFFE2"1-1/4"ESSE

2"1"EGGE2"1"ETTE

1-1/2"1-1/2"EHHE1-1/2"1-1/2"EUUE

1-1/2"1-1/4"EJJE1-1/2"1-1/4"EVVE

1-1/2"1"EKKE1-1/2"1"EWWE

1-1/4"1-1/4"ELLE1-1/4"1-1/4"EXXE

1-1/4"1"EMME1-1/4"1"EYYE

1"1"ENNE1"rEZZE

2"OEEG2"OPPO

1-1/2"-OFFO1-1/2"-ORRO

1-1/4"-OGGO1-1/4"-OSSO

1"OJJO1"OTTO

-1-1/2"OLLO-1-1/2"OVVO

-1-1/4"OMMO-1-1/4"OWWO

1"ONNO1"OXXO

SAESplitFlange(motor)MetricSpiltFlange(motor)
1-1/2"1-1/2"CR-DouUe1-1/2"1-1/2"CW-Double
1-1/4"1-1/4"CS-Double1-1/4"1-1/4"CX-Double

1"1"CT-Doubte1"1"CY-Doubie
3/4"3/4"CV-Double3/4"3/4"CZ-Double

ODTbbePorting(pump)MetricStraightThread(motor)
1-1/2"1-1/4"FBBF1-1/4"1-1/4"VS-Double
1-1/2"1"FCCF1"1"VT-Double

1-1/4"1-1/4"FGGF3/4"3/4"VW-Double

1-1/4"1"FJJF

1"rFLLFBSPPPorting(pump)
1-1/2"-BCCB1-1/2"1-1/4"FNNF

1-1/4"-B6GB1-1/2"1"FPPF

1"BJJB1-1/4"1-1/4"FRRF

-1-1/4"BLLB1-1/4"1"FSSF

1"BNNBr1"FTTF

1-1/2"-BPPB

ODTubePorting(motor)1-1/4"-BQQB

1-1/4"1-1/4"VC-Double1"BRRB

1"1"VN-Double-1-1/4"BTTB

3/4"3/4"VR-Double1"BUUB

Unported(pump)BSPPPorting(motor)
UnportedBlIB1-1/4"1-1/4"VX-Double

1-1"VY-Doub!e

Unported(motor)3/4"3/4"VZ-DouWe

BAUnported

GearHousing(6)

ABPump
EBMotor

ParkerKannlfinCorporation
GearPumpDivision
Youngstown,OhioUSA



CatalogHY09-0300/US

PGP/PGM350Series•Coding

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)

cmVrev.MaxPressure

20.93500psi(241bar)

31.33500psi(241bar)
41.83500psi(241bar)

52.23500psi(241bar)
62.73500psi(241bar)

73.13250psi(224bar)

83.6SOOOpsi(207bar)
94.02750psi(190bar)

104.52500psi(172bar)

PGP/PGM300Series,PGP/PGM400Series
CastIronBushingDesign

ShaftType(8)

(ForSingle,TandemorTwo-pieceShaft-unlessnoted)
688X32X36DIN5462Spline(two-pieceonly)
7SAE"C"Spline
11SAE"CKeyed
25SAE"B"Spline
43SAE"BB"Keyed
73SAE"CKeyedLong(singleandtwo-pieceonly)
98SAE"BB"Splined(tandemonly)

(DualOutlet-PumpOnly)(SingleOutlet-PumpOnly)(CombinedOutlet)(CombinedOutlet)
Outlets:forclockwiseportingOutletforfrontsection.Outletforfrontsection.Outletforfrontsection.

thetopportnumbercomesfirst;INOUTCWCCWINOUTCWCCWINOUTCWCCW

forcounter-dockwiseportingthe•••••
•4••

bottomportnumbercomesfirst.SAESplitFlangeSAESplitFlange(pump)BSPPPorting(motor)

INOUTCWCCWZ"1-1/2"HBBH2"1-1/2"UNNU1-1/2"1-1/2"WW-Double

•..♦
2"1-1/4"HCCH2"1-1/4"UOOU1-1/4"1-1/4"XX-Double

SAESplitFlange2"1"HFFH1-1/2"1-1/2"UPPU1"1"YY-Double

2-1/2"1-1/4"1-1/4"AFFA1-1/2"1-1/2"HLLH1-1/2"1-1/4"UQQU3/4"3/4"ZZ-Double

2-1/2"1-1/4"1"AGGA1-1/2"1-1/4"HMMH1-1/4"1-1/4"URRU

2-1/2"1"1"AHHA1-1/2"1"HNNHMetricStraightThread(motor)

2"1-1/4"1-1/4"AMMA1.1/4"1.1/4"HOOHSAESplitFiange(motor)1-1/2"1-1/2"SS-Double

2"1-1/4"1"ANNA1-1/4"1"HPPH2"2"AA-Double1-1/4"1.1/4"TT-Double

2"1"1"APPA
.y.

HQQH1-1/2"1-1/2"BB-Double1"1"UU-Double

1-1/2"1-1/4"1-1/4"ATTA1-1/4"1"RSSR1-1/4"1-1/4"CC-Double3/4"3/4"W-Double

1-1/2"1-1/4"1"AUUA1"1"EE-Double

1-1/2"1"1"AVVAODTubePorting3/4"3/4"FF-Double

1-1/4"1-1/4"1-1/4"AWWA2"1-1/2"KBBK

1-1/4"1-1/4"rAXXA2"1-1/4"KCCKODTubePorting(pump)
1-1/4"

An

1"AYYA2"1"KFFK2"1-1/2"PEEP

1"1"rAZZA1-1/2"1-1/2"KLLK2"1-1/4"PMMP

1-1/2"1-1/4"KMMK1-1/2"1-1/2"PNNP

MetricSplitFlange1-1/2"1"KNNK1-1/2"1-1/4'PQQP

2"1-1/4"1-1/4"DMMD1-1/4"1-1/4"KOOK1-1/4"1.1/4'PRRP

2"1-1/4"1"DNND1-1/4"1"KPPK

2"r1"DPPD1"1"KQQKODTubePorting(motor)

1-1/2"1-1/4"1-1/4"DTTO1-1/2"1-1/2"MM-Double

1-1/2"1-1/4"1"DUUDBSPPPorting1-1/4"1-1/4"NN-Double

1-1/2"r1"DVVD2"1-1/2"KRRK1"1"QQ-Double

1-1/4"1-1/4"1-1/4"DWWD2"1-1/4"KSSK3/4"3/4"RR-Double

1-1/4"1-1/4"1"DXXD2"rKTTK

1-1/4"1"DYYD1-1/2"1-1/2"KUUKCommonInletPassage

1"1"DZZD1-1/2"1-1/4"KVVKNoPortsCD

1-1/2"1"KWWK

ODTubePorting1.1/4"1-1/4"KXXKMetricSpiltFlange(motor)
2"1-1/4"1-1/4"GMMG1-1/4"1"KYYK2"2"GG-Double
2-1-1/4"rGNNG1"rKZZK1-1/2"1-1/2'HH-Double

2"1"1"GPPG1-1/4"1-1/4"JJ-Double

1-1/2"1-1/4"1-1/4"GTTG1"1"KK-Double

1-1/2"1-1/4"1"GUUG3/4"3/4"LL-Double

1-1/2"1"1"GVVG

1-1/4"1-1/4"1-1/4"GWWG

1-1/4"1-1/4"1"GXXG

1-1/4"1"GYYG

1"1"GZZG

ConnectingShaft(10)

Forconnectingtandemunits.
1ConnectingShaft

Parker

•Outletportforrearsection.

ParkerHannifinCorporation
GearPumpDivision
Youngstown,OhioUSA
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PGP/PGM365Series-Coding
PGP/PGM300Series,PGP/PGM400Series
CastIronBusliingDesign

PGP/PIHVI365SeriesCoding

PG365

Pump/Motor(1)

PPump
MMotor

Unit(2)

ASingleUnit
BTandemUnit(flushstuds)
CSingleorTandemwith

two-pieceshaft
(O.B.i>earingrequired)

LUnitwithExtendedStuds

ShaftEndCover(3)

1Pump,cww/o
O.B.tjearing
Pump,ccww/o
O.B.t)earing
Pump,cwwith
O.B.bearing
Pump,ccwwith
O.B.bearing
Motor,bi-rotw/O.B.

bearing+1/4"ODTdrain
Motor,bi-rotw/oO.B.

bearing+1/4"ODTdrain

ShaftEndCover(4)

42SAE"B"4bolt

78SAE"C"4bolt

97SAE"B"2bolt

98SAE"C"2bolt

GearHousing(6)

ABPump
EBMotor

PortEndCover(5)

(SidePorted)
INOUTCWCCW

••••

SAESplitFlange(pump)
2"1-1/2"ECCE

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"

2"

1-1/2"

1-1/4"

1"

1-1/2"

1-1/4"

1"

EF

EG

EH

EJ

EK

EL

EM

EN

OE

OF

OG

OJ

OL

OM

ON

FE

GE

HE

JE

KE

LE

ME

NE

EO

FO

GO

JO

LO

MO

NO

SAESpinFlange(motor)
1-1/2"1-1/2"CR-DouWe

1-1/4"1-1/4"CS-Double

1"1"CT-DouWe

3/4"3/4"CV-Double

ODTUbePorting(pump)
1-1/2"1-1/4"FBBF

1-1/2"1"FCCF

1-1/4"1-1/4"FGGF

1-1/4"1"FJJF

1"1"FLLF

1-1/2"-BCCB

1-1/4"-BGGB

1"BJJB

-1-1/4"BLLB

1"BNNB

GearWidth(7)

(SidePorted)
INOUTcwccw

••••

ODTUbePorting(motor)
1-1/4"1-1/4"VC-DouWe

1"1"VN-DouWe

3/4"3/4"VR-Double

Unported(pump)
Unported81IB

Unported(motor)
BAUnported

MetricSplitFlange(pump)
2"1-1/2"ERRE

2"1-1/4"ESSE

2"1"ETTE

1-1/2"1-1/2"EUUE

1-1/2"1-1/4"EVVE

1-1/2"1"EWWE

1-1/4"1-1/4"EXXE

1-1/4"1"EYYE

1"1"EZZE

2"OPPO

1-1/2"-ORRO

1-1/4"-OSSO

1"OTTO

-1-1/2"OVVO

-1-1/4"OWWO

1"OXXO

MetricSplitFlange(motor)
1-1/2"1-1/2"CW-Double

1-1/4"1-1/4"CX-Double

1"1"CY-DouWe

3/4"3/4"CZ-Double

(SidePorted)

GearWidthin.'/rev.cmVrev.MaxPressure

073/4"2.7044.33500psi(241bar)
101"3.6059.03500psi(241bar)
121-1/4"4.5073.83500psi(241bar)
151-1/2"5.4088.53500psi(241bar)
171-3/4"6.30103.33500psi(241bar)
202"7.20118.03500psi(241bar)
222-1/4"8.10132.83250psi(224bar)
252-1/2"9.00147.53000psi(207bar)

ShaftType(8)

(ForSingle,TandemorTwo-pieceUnits-unlessnoted)
7SAE°C"Spline(singleandtandemonly)
11SAE"C"Keyed
25SAE"B"Spline(singleonly)

10

Tandem:RepeatifNecessary

m—±—

nnnnnnn

ljljljljljljlj

INOUTcwccw
••••

MetricstraightThread(motor)
1-1/4"1-1/4"VS-Double

1"1"VT-DouWe

3/4"3/4"VW-DouWe

BSPPPorting(pump)
1-1/2"1-1/4"

1-1/2"1"

1-1/4"1-1/4"

1-1/4"

1"

1-1/2"

1-1/4"

r

1"

1"

1-1/4"

1"

FN

FP

FR

FS

FT

BP

BQ

BR

BT

BU

NF

PF

RF

SF

TF

PB

QB

RB

TB

UB

BSPPPorting(motor)
1-1/4"1-1/4"VX-Double

1"1"VY-Doubte

3/4"3/4"VZ-DouWe

ParkerHanntflnCorporation
GearPumpDivision
Youngstown,OhioUSA
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PGP/PGIV1365Series•Coding

BearingCarriers(9)

(DualOutlet-PumpOnly)
Outlets:fordockwiseporting
thetopportnumbercomesfirst;
forcounter-clockwiseportingthe
bottomportnumbercomesfirst.

INOUTCWCCW

SAESfiitF\ange
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"1-1/2'

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"r

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'

1-1/4"1-1/4"r

1-1/4"rr

1"1"r

ODTubePorting
2"1-1/2"11/2'

2"1-1/2"11/4'

2*1-1/2"1"

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"rr

1-1/4"1-1/4"11/4'

1-1/4"1-1/4"1"

1-1/4"rr

1"1"r

ACCA

ADDA

AEEA

AFFA

AGGA

AHHA

AJJA

AKKA

ALLA

AMMA

ANNA

APPA

AQOA

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

ConnectingShaft(10)

Forconnectingtandemunits.
1ConnectingShaft

(DualOutlet-PumpOnly)
Outlets:forclockwiseporting
thetopportnumbercomesfirst;
forcounter-clockwiseportingthe
bottomportnumtjercomesfirst.

INOUTCWCCW

SplHFlange
1-1/2"1-1/2"

1-1/2"1-1/4"

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"

1-1/2"1-1/2"

1-1/2"1-1/4"

1-1/4"1-1/4"

Porting
1-1/2"1-1/2'

1-1/2"1-1/4'

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'

1-1/4"1-1/4'

DBBD

DCCD

DEED

OFFD

DGGD

DHHQ

DJJD

DKKD

DLLD

DMMD

DNND

DPPD

DOQD

ORRD

DSSD

DTTD

DUUD

DVVD

DWWD

DXXD

DYYD

DZZD

JHHJ

JKKJ

JLLJ

JMMJ

JNNJ

JPPJ

JQQJ

JRRJ

JSSJ

JTTJ

JUUJ

JVVJ

JWWJ

JXXJ

JYYJ

JZZJ

PGP/PGM300Series,PGP/PGM400Series
CastIronBushinqDesiqn

(SingleOutlet-PumpOnly)
Outletforfrontsection.

INOUTCWCCW

(CombinedOutlet)
Outletforfrontsection.

INOUTCWCCW
•♦••

SAESplitFlange(pump)
CNNC2-1/2"1-1/2"UCCU

CPPC2-1/2"1-1/4"UFFU

COQC2"1-1/2"UNNU

HRRH2"1-1/4"UOOU

HSSH1-1/2"1-1/2"UPPU

HTTH1-1/2"1-1/4"UOQU

HUUH1-1/4"1-1/4"URRU

HVVH
SAESpiltFlange(motor)

HWWH2"2"AA-Double
HXXH

1-1/2"1-1/2"BB-Double
HYYH1.1/4"1.1/4"CC-Double
HZZH1"1"EE-Double

3/4"3/4"FF-Double

MetricSplitFlange
2-1/2"1-1/2"

2-1/2"1-1/4"

2-1/2"r

2"1-1/2"

2"1-1/4"

2"r

1-1/2"1-1/2"

1-1/2"1-1/4"

1-1/2"1"

1-1/4"-1/4"

1-1/4"1"

1"1"

SAESplitFlange
2-1/2"1-1/2"

2-1/2"1-1/4"

2-1/2"1"

2"1-1/2"

2"1-1/4"

CJJC

CLLC

CMMC

HBBH

HCCH

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"PQOP

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-Doubie

MetricSpiltFlange(motor)
2"2"GG-Double

1-1/2"1-1/2"HH-DouWe

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-DouWe

1"1"UU-Double

3/4"3/4"W-Double

CommonInletPassage
NoPortsCD

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"HQOH

2-1/2"1-1/2"NRRN

1-1/4"1"RSSR

ODTitbePorting
KBBK

KGCK

KFFK

KLLK

KMMK

KNNK

KOOK

KPPK

KOOK

*Outletportforrearsection.
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PGP/PGM300 Series - General Information

Gffliepal 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
lifein 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, priorityvalve, load-sense unloading,
and other integrated or bolt-on valve options are
also available.

PGP/PGM300 Series, PGP/PGM400 Series
Cast Iron Bushing Design

Model

P = Pump
M = Motor

Options Gear
D = Stealth Width

Thoorotica!

Displacemont

in^/r - cmVr

IVlinoral Oil

Maximum Pressure

Continuous Intermittent

psi - bar psi - bar

PGP330
PGM330

P6P.350
P6M350

PGP365
PGM365

12

0.5

0.75

1.0

1.25

1.5

1.75

2J)

2.5

0.75

1.0

1.25

1.5

1.75

2.0

2.25

2.5
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PGP/PGMSOO 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 to the right.

Pressure X Total Gear Width = PL

PL MUST NOT EXCEED NUMBER SHOWN IN

CHART FOR APPROPRIATE SHAFT.

Case Hardened Geara
SAE 2- or 4-Bolt

Mounlings

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"Splioe
SAE"C" Key
Connecting Shaft

PGP/PGM350

SAE^B" Spline
SAE"B" Key
SAE"B-B" Spline
SAE"B-B" Key
SAE "C" Spline
SAE "C" Key
Connecting Shaft

PGP/PGM365
SAE "B" Spline
SAE"B" Key
SAE"B-B" Spline
SAE"B-B" Key
SAE"C" Spline
SAE"C" Key
Connecting Shaft

SplU-ftangeor ODT
Ports

High TerDperature
Seals

Low-frlctlon

BushirtgCoating

One-pecs drive BalarKe<3Thmst Rates
Shaft &Gear Minimize Friction and Leakage

Long Shaft Journals Provicie
Superior Bearing Surface

I Internal Passage Constantly
Lut>ricates Bushings

Large Passages for
Better Pump Feed
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PGP/PGM300 Series - General Data

General Data
Pump Type
Heavy duty,cast Iron,external gear pump

Mounting
SAE standard flanges, ZF, others

Porting
SAE splitflanges and other types of threaded ports
(see table page 7)

Shaft Style
SAE splined, keyed, and others (see table page 7)
Drive
Clockvi^ise, counterclockwise, double. Direct drive
withflexible coupling 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 (FPMseals required)

Fluid temperature
Mineral oil with standard seals:

O'' to 180° F (-20"C to +800 c)
Fire resistant fluids HFB, HFC
Ono 150» F (-20® C to +65»C)

Fluid velocity
From7.5 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 ft>s/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
• Foroperation 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

• Theoretical displacement is equal to the theoretical
flowat 1000 rpm.

14 Parker Hannifin Corporation
Gear Pump Division
Youngstown, Ohio USA
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PGP/PGM300 Series - Porting/Drive Shaft

Porting
SAE Flanged Ports MetricThread (SSM)

Port Size

inch mm
A B

mm mm

C
mm

D
mm

0.50 12.7 17.5 i 38.1 M 8x1.25 23.9
0.75 19.1 22.2 , 47.6 M 10x1.50 22.4

1.00 25.4 i 26.2 52.2 M 10x1.50 22.4

1.25 31.8 : 30.2 ' 58.7 M 10x1.50 28.4

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

\E 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 5/16"-18 23.9

0.75 19.1 22.2 47.6 3/8"-16 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 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 B C D E
UNF mm mm mm mm

3/4"-16

7/8"-14

1-3/16"-12

1-5/16"-12

1-5/8"-12

1-7/8"-12

2-1/2"-12

PGP/PGM300 Series, PGP/PGM400 Series
Cast Iron Bushing Design

Drive Sliaft

Maximum Input Torque

ShaftStyle 315 330 350 365
2 pieces: 2 Nm Ib-ftNm Ib-ftNm Ib-ftNm

5/8 keyed

7/8 keyed

SAE BB

1 keyed

SAEC

1.25 keyed

DIN 5462 88x32x36 2

DIN 254 taper 1:5 55 74

Connecting Stiaft

British Standards

SAE Straight
B

Em 242 328 242 328

159 215 242 328 242 328

' 167 226 167 226 i

1159 215 167 226 167 226

; 371 503 371 503 F!il¥l
159 215 300 407 371 503

250 339 250 339

159 215 250 339 250 339

-
708 960 708 960

159 215 300 407 533 723

• 500 678 500 678

' 159 215 300 407 500 678

-

159 215 300 407 -

-

1159 215 300 407 533 723
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PGP/PGM300Series-PerformanceCurvesCastIronBushingDesign

PGP/PGM315,PGP/PGIVI330,PGP/PGM350,PGP/PGMSesPepformanceCurves^
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PGP/PGM30Q Series • Dimensional Data

Dimensional Data

Single Pumps & Motors

PGP/PGIV1300 Series, PGP/PGM400 Series
Cast Iron Bushing Design

Dimensions inches/mm

Model

PGP/PGM330

A B C* D* E F G H J{P) J(M)
4.27+GW 4.751 4.25 \im\ 1.88 M«lt| ,75 3.27+GW 4.0 4.19

108.5+GW 47.8 hm 19.1 83.1+GW 101.6 Er*^i
6.19+GW 3.12 ,88 4.94+GW 4.81

1572-H3W 174.8 41.1 79.2 ' 22.2 125.5+GW 1222 127.0

7.06+GW 7.12 fm 3.50 hm, 1,00 Us^SSsUil 5.75 5.75

179.3+GW 152.4 88.9 77.7 : 25.4 141.2+GW 146.1 146.1

7.31+GW 7.25 7.38 KINI 3.75 ; 1.12 5.81+GW 6.25 6.25 i
185.7+GW 184.2 187.5 95.3 77.7 ,28.6 147.6+GW 158.8 158.8

PGP/PGM365

F>GP315is0.40*GW

Tandem Pumps & Motors

Model

Dimensions Inches/mm

B C** D* E F G H I J

reaRiEmEHRiggMiridMEggi

7.05+TGW 4.75

179.1+T.GW 120.7

PGP/PGM 9.88+T.GW
330 250.9+TGW 1149.4|172.2| 41.1

PGP/PGM 110.25+T.GW
260.4+T.GW 152,4 195.3 55.6

57.2 88.9

57.2 88.9 163,5 12.7 25.4

PGP/PGmI1'̂ -38+T.GWI 7.25 lEElBEIi^^aEEaEEgi .62 1.12

289.1+T,GW 184.2 212.9 55,6 95.3 66.5 101.6 73.3 15.7 28.6

|. K H inlet Port q
Front View Side View

*This dimension wilivary with type of drive shaft." This dimension willvary with (ype of ports. T-Tolel,

Weights
The following are the approximate weights of a single To find the
1" gear section in each frame size: assembly, s

PGP/PGM315 ... 18 lbs. PGP/PGM330 36lbs. PG
PGP/PGM350 ... 51 lbs. PGP/PGM365 56 lbs.

For each additional 1/4" of gear width add:
PGP/PGM315 1 lb. PGP/PGM330... 1-1/4 lbs.
PGP/PGM350... 1-1/2 lbs, PGP/PGM365 2-1/2 lbs.

K L** M** N(P) N(M)
MrfjgriviRigaigHagiMEroi

MfcggriViggaisgianinHfiisgi

Bg?d[EriWJfcIig|f!grai

93.7 122.2 127.0

4.12 5.75 5.75

146.1 146.1

119.1 158.8 158.8

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.
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PGP/PGIVI315 Series - Pump Perfomiance Data Cast Iron Bushing Design

PGP315 Pump Pepformance Data
III iT

KW
GPM 2.0 3.2 i 4.4 5.5 6:7 7.9 9.0

LPM 8 12 17 21 26 30 34

HP 5 8 11 13 1 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

PGIVI315 Motor Performance Data

Speed Output 1"
RPM Torque 3500 psi

GearWidths

F^rformance 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 arid
viscosity 150 SUS at lOCF.

Note; Pump output flow is at the
maximum rated pressure (see page 15).

in/lbs 1 7.1 665 8.3 830 9.6 940 10.9 965 12.2 950
27 75.1 32 93.8 37 106.2 41 109.0 46 107.3

In/lbs 1 8.8 665 10.5 830 12.2 940 13.8 965 15.5 950
i?m 33 75.1 40 93.8 46 106.2 52 109.0 59 107.3

in/lbs 10.6 660 12.6 825 14.7 935 16.7 955 18.8 945

40 74.6 48 93.2 56 105.6 63 107.9 71 106.8

in/lbs 12.3 655 14.7 820 17.2 930 19.6 950 22.1 940
46 74.0 56 92.6 65 105.1 74 107.3 84 106.2

in/]bs 14.0 655 16.8 820 19.7 930 22.5 950 25.4 940

Nm 53 74.0 64 92.6 75 105.1 85 107,3 96 106.2

in/lbs 15.7 640 18.9 800 22.2 910 25.4 930 28.8 920

Nm 59 72.3 72 90.4 84 102.8 96 105.1 109 103.9

in/lbs 19.0 640 23.0 . 800 27.2 905 31.2 i 925 35.3 915
Nm 72 72.3 87 ' 90.4 103 ! 102.3 118 1 104.5 134 103.4

A: Input Flow GPMa.PM, B: OUpol Torque IN/LBS/Nm
Note: In accordance with our ptficy ot continuity product developnwnt. we reserve the right lo change specifications shown in this catalog without notice.
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PGP/PGM330 Series - Pump Performance Data Cast Iron Bushing Design

PGP330 Pump Performance Data
I iM" •' II •

GPM 3.2 5.1 7.0 8.8 10.6 12,4 14.3

LPM 12 19 i 26 33 40 47 W

HP 9 13 17 21 26 28 29

kW 6 10 13 16 19 21 22

GPM 4.5 7.0 9.5 .11P 14.5 16.9 19.4

LPM 17 26 1 36 45 55 W , 73

HP 11 17 23 28 34 37 39

kW 8 13 f7 21 25 "28 29

GPM 5.8 8.9 12.1 15.2 18.3 21.4 24.5

Ipm '22 34 1 46 57 69 81 1 93

HP 14 21 28 35 43 46 49

kW 11 16 '21 26 ' 32 34^' 36"
GPM 7.1 1Q.8 . .14.7 18.4 , 22.1 25.9 29.6

LPM 27 ' aV 1 55 To' SA " 98 1 iTf
HP 17 26 34 43 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 Ti5 131

HP 20 30 40 50 60 65 68

kW 15 22 30 37 44 48 5V
GPM 9.6 14.7 19.8 24.8 ,29.8 34,8 39.8

LPM 36 55 75 •94 113 132 f5"l
HP 23 34 i 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

PGM330 Motor Performance Data
Gear Widths

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 vi.rere 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 16).

Speed
RPM

Output
Torque

1"

3500 psi
1.1/4"

3500 psi
1-1/2"

3500 psi
1-3/4"

3250 psi
2"

3000 psi

El
in/lbs 10.1 1010 12.3 1270 14.5 1530 16.7 1665 19.0 1770

Nm 38 114.1 47 143.5 55 172.9 63 188.1 72 200.0

1200
in/lbs 12.8 1005 15.7 1265 18.6 1525 21.4 1660 24.3 1760

Nm 49 113.6 59 142.9 70 172.3 81 187.6 92 198.9

in/ibs 15.6 1000 19.1 1255 22.6 1515 26.1 1650 29.6 1750

Nm 59 113.0 72 141.8 85 171.2 99 186.4 112 197.7

1800
in/lbs 18.4 995 22.5 1250 26.6 1505 30.8 1640 34,9 1740

Nm 69 112.4 85 141.2 101 170.0 116 185,3 132 196.6

in/lbs 21.1 990 25.9 1240 30.7 1495 35.4 1625 40,2 1720

Nm 80 111.9 98 140.1 116 168,9 134 183.6 152 194.3

2400
in/lbs 23.9 985 29.3 1235 34.7 1480 40.1 1605 45.5 1695

Nm 90 111.3 111 139.5 131 167.2 152 181.3 172 191.5

in/lbs 29.2 980 35.9 1230 42.6 1475 49.3 1595 56.0 1685

Nm 110 110.7 136 139.0 161 166.7 186 212

A- Input Flow GPM/LPM; B. Output Torque IN-LBS/Nm

Note: In accordance with our policy of continuing product development, we reserve the fight to change specifications shown in this catalog wHhoutnotice.

r~Parl€cr
Parker Hannifin Corporation
Gear Pump Division

Youngstown, Ohio USA
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PGP/PGIVI350 Series • Pump Perfomiance Data Cast Iron Bushing Design

PGP350 Pump Performance Data

mwim ifiUul 1^1^
GPM 4.0 6.4 8.8 11.2 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 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 10.6 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 64.8

LPM 46 71 96 121 146 171 196 220 245

HP 30 44 59 74 89 96 101 105 106

kW 22 33 44 55 66 72 76 78 79

PGIVI350 Motor Performance Data

Speed Input 1"
RPM Torque 3500 psi

Gear Widths

1-1/4" 1-1/2" 1-3/4"

3500 psi 3500 psi 3250 psi
B

2"

3000 psi
2-1/4"

2750 psi

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^ and viscosity
150 SUS atlOO-'F.

Note; Pump output flow
is at the maximum rated

pressure (see page 18).

2-1/2"

2500 psi

mm B

im 1320

151 149.1

Ecinaan KMMegld ik[dfegt;lil ggg

BRiai^g BsEiKgHa HaEiggil

Rfiia Egigyziiii gggii

iEai

2225

251.4

2215

1300 2195137.4 2315
77 1146.9 261.6

KLMWiSiH EEg
HEIE^H IE3
RREntiteiii toMiEiga EHRwgg EmBtraaEgn

BiglfgiaR|g^fnRinggBI^IBlglfegEIHligciH5gigBliRl

gnBiraSgj BHBImsiihi ggglBKSMi BiptiwicgCgElnwaa Rgra

91 146.3

27.5 1285

117 142.9 143 180.8

E91I
EKIl
ggiBcgai
^1
^1
^1
laiaigsggi

1^1
A: mpul Flow GPM/LPM» B: Output Torque IN^BS/Nm

Note: In accordance with our poficy of continuir>gproduct development, we reserve the right to change specificatior^s shown in this catalog without notice.
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PGP/PG[\/!365 Series -Pump Performance Data Cast Iron Bushing Design

PGP365 Pump Pepformance 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 : :6Di3 67.3
LPM 70 97 li23 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

PGM365 Motor Performance Data

Speed Input
RPM Torque

1"

3SOO psi

Gear Widths

1-1/2" 1^/4"
3500 psi 3500 psi

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
vwth the oil reservoir tempera
ture at 120°F and viscosity
150 SUS atlOOT.

Note: Pump output flovt^ is at
the maximum rated pressure
(see page 20).

Nm I 70 |210.7| 83 |266.1| 97 |323.1|111 |380.8| 124 |435.0|138 |454.2| 152 |466.1

——— tvimanai riifriii iTTTTT

llSg|Bi;ia»i RaBltgjSHa wswil BsKlKKmi EhilEltel

in/lbs |28.211815 134.112295
Nm

in/lbs 133.1

•3ataaaaii!aiijaagiiaiHEHi6iaiaiei3i^HggaiBIEElHmfjE!aiiii
gBnaangaHKBgiiErnimaaEmEEifsim

^avsm EHHKBSg EgElRgaa HiaicHgil EHHBSgia BaHl
lElETOl BiEiKiaiM iwnlgHE! BiailggTiKI Biai

usili^iBaiejfiai] iticyjEMiM
EaatBiaEaaiiinsgEmiiaiaBwaiciiiaEtmiKgEiiiETiiiK^Eiiiai

Nm I 125 1203.91152 1257.6

Nm

In/lbs |42.8|1705|52.3|2155 2615 71.213055 180.61 3490 190.11 3645
Nm 162 192.6 198 243.5 295.51269 345.2 305 394.31341 411.8

A.- InputFlowGPM/LPM, B.OulpulToque IN/LBS/Nm

Note: In accordance wlifi our policy of continuing product development, we reserve the nght tochange specifications stwvm in this catalog without notice.

-Parker
Parker Hannifin Corporation
Gear Pump Division
Youngstown, Ohio USA
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PGP400 Series - Dimensional Data

PGP400 Series Pumps
The PGP400 series of high pressure, fixed displace
ment gear pumps are available in singleand 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 integrityneeded at high
pressures. Gear widths have been selected to keep
shaft deflections and bearing loads withinacceptable
design limits. Bodyseals have been strengthened
and the festener pre-load increased to assure
reliability under high pressure conditions.

A wide variety of SAE B and C mountingflanges and
driveshaft configurationsare available. Porting is
through SAE split flange or "O" ring fitting. Special
hardened steel alloy gears with integraldrive 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 hydraulicoils as
wellas 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

174.7 149.3 125.5+ GW 157.2+ GW MM

712 6.00 5.56+ GW 7.06 + GW Inches
PGP

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 A B

6.78 5.88 5.38+ GW 9.88+ GW Inches
PGP

430 172.2 149.3 136.7+ GW 250.9 + GW MM

7.68 6.00 5.75+ GW 10.25 + GW I Inches

195.1 152.4 146.8+ GW 254.6+ GW I MM

8.38 7.25 6.25+ GW 11.38+ GW Inches
PGP
465 212.8 184.1 158.7+ GW 289.0 + GW MM

Parker Hannifin Corporation
Gear Pump Division
Youngstown, Ohio USA
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PGP400 Series - Dimensional Data

PGP430 Pumps INPUT HORSE POWER

1000 1500

Speed (RPM)

PGP/PGM300 Series, PGP/PGM400 Series
Cast Iron Bushing Design

OUTPUT FLOW(gpm)

w

1000 1500

Speed (RPM)

PGP450 Pumps INPUT HORSE POWER OUTPUT FLOW (gpm)
r// 40

30

20

10

VA"

1"

1000 1500

Speed (RPM)
2000 2500 500 1000 1500

Speed (RPM)
2500

INPUT HORSE POWER
180

®GP465Pumps
< w.

!|;:s
'

' m '•0-

. -

. ^
/

/' •

<

OUTPUT FLOW (gpm)

135

90

45

500 1000 1500 2000 2500 0

Speed (RPM)

23

1000 1500 2000
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Parker Hannifin Corporation
Gear Pump Division
Youngstown, Oiiio USA
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PGP/PGM400 Series - Special Assemblies
PGP/PGM300 Series, PGP/PGM400 Series
Cast Iron Bushing Design

Special Assemlilies for Bear Pumps and Motops
Contact Product Support for more information.
We became the market leading manufacturer of hydraulicgear pumps for mobile equipment by anticipating
customer needs and developing engineered solutions to meet them. Whilewe offera broad range of standard
gear pumps and motors for most applications, we recognize that standard equipment may not always be the
best solution.We are always ready and able to discuss special applications and providepractical, cost-effec-
tive,well-engineered solutions to yourspecial hydraulic system needs. Here are a fewexamples of our engi
neering and manufiacturing 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.F. 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 with optional 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
• Narrow 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

• PGP360/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 with special porting

arrangements accept 3" S.F inlet ports
• PGP/PGM365 gears with various drive

shafts and gear widths
• PGP365/PGP330 piggyback
• PGP365 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

• PGM365 SAE "C" 4 bolt, compacted graphite shaft
end cover

• FD365 flow divider assemblies

24 Parker Hannifin Corporation
Gear Pump Division
Youngstown, Ohio USA
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PGP/PGM400 Series - Special Assemblies
PGP/PGM300 Series, PGP/PGM400 Series
Cast Iron Bushing Design

9

Parker

PGP315 Tandem Pump with
Integral Port End Priority Valve

Byincorporating the priority flow
valve and relief valve in the port
end housing, this design puts the
added ffow of a tandem to good
use without requiring excessive
mounting space for a bolt-on
valve. The integral priority flow
valve provides primary and
secondary flow ports. Flow in
excess of that required by the
priority circuit may be routed to a
povver 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 hvDpump 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 shafi,
and powdered metal driven
gears contribute to the overall
compactness of the design while
providing charge and transmission
lubrication Hows.

Pump with Shaft End
Cover Ports

This unusually-shaped shaft
end housing allows it to fit tight
mounting spaces while maintaining
smooth hydraulic line functions.
The housing features integral port
lobes that allow straight hydraulic
line connections wthout 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 bolted to any
standard pump outlet or used

in-line between the pump and a
load-sense control valve. Two sizes

handle ffows 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 w^/c/i

it supplies two separate flows.
77)6 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 V\^th 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-bolt mounting pattern
and spllned 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 Parker Hannifin Corporation, its subsidiaries and its
authorized distributors are hereby offered for sale at prices to be established by Parker Hannifin Corporation, itssubsidiaries andits authorized
distributors. Thisoffer and its acceptance byanycustomer("Buyer") shall be governed byall ofthe fbllowing Terms and Conditions. Buyer's order
forany such items, when communicated to Parker Hannifin Corporation, its subsidiary or an authorized distributor ("Seller') verbally or inwriting,
shall constitute acceptance of this offer.

1. Terms and Condittons 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 offer to
purchase by Buyer is expressly conditional upon Buyer's assent to ail
the terms and conditions stated herein, including any ternis in addition
to, or inconsistent vwth 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 deliveryof the items purchased hereunder. Amounts not timely
paid shall bear interest at the masdmum rate permitted by law fer 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 othenwise 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 wranBntsthat the items sold hereunder shall be free
from defects in material or vrorkmanship for a period of 18 months from
date of shipment from Parker HannifinCorporation. THISWARRANTY
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
LIMITED TO, 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 LIMITEDTO 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,
NEGUGENCE, 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 wrrittenamendment 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 manufecture 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 otherwise indicated on the face hereof, all 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 ifSeller is liablefor 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 willdefend and indemnify Buyer against
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 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 indemnifyBuyer is contingent on Buyer
notifying Seller within ten (10) days after Buyer becomes aware of such
allegations of infringement, and Seller having sole control over the
defense of any allegations or actions includingall negotiations for
settlement or compromise. If an item sold hereunder is subject to a
claim that it infiringes 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 liability for 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 liability and Buyer's sole and exclusive remedy for
infringement of Intellectual Property Rights.
If a 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
agency, fires, floods, delays or failures in delivery of carriers 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 with any amendments, modifications and any
different terms 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 accrues. 9/9IP

26 Parker Hannifin Corporation
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Parker Hannlfin Corporation
6035 Parkland Blvd.
Cleveland, Ohio 44124-4141
Telephone: (216) 896-3000
Fax: (216) 896-4000
Web site: vvww.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
NewYork Stock Exchange(PH), our components
and systems comprise over 1,400product 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 servingmore than
350,000 customers worldvride.

The Aerospace Group
is a leader in the development,
design, manufacture and
servicing of control systems
and components for aerospace
and related high-technology
markets, while achieving
growth througli premier
customer service.

The Fluid Connectors
Group designs, manufactures . | i
and markets rigid and flexible a •1
connectors, and associated i '
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 machinery
and equipment.

The Automation Group
is a leading supplier of
pneu-matic and electro
mechanical components
and systems to automation
customers worldwide.

,10 wi

Parker Hannifin Corporation

Parker's Charter

To be a leading worldwide manufacturer of components
and systems for the builders and users of durable
goods. More specifically, we ^vill design, market and
manufacture products controlling motion, flow and
pressure. Wewill achieve profitable growth through
premier customer service.

Product Information
North Americancustomers seeking product information,
the location of a nearby distributor, or repair services
will receive prompt attention by c^ling the Parker
Product Information Center at our toU-fi'ee number
1-800-C-PARKER (1-800-272-7537). In the UK, a similar
service is available by calling 0500-103-203.

p , U £

Ml

The Climate & Industrial
Controls Group
designs, manufactures and
markets system-control and
fluid-handling 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
processinstrumentation,
ultra-high-purity, medical
and analytical applications.

Parker Hannifin Corporation
Gear Pump Division

Youngstown, Ohio USA
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Char-Lynn®
Hydraulic Motor

1

2000 Series •— Two Speed
Disc Valve Geroler® Motor



Displacement
cm3/r[in3/r]

Drive — Ref. No. 19
PartNo. Length mm[inch]

Geroler®-Ref.No.22
Part No.Widthmm [inch]

Bolt —Ref. No. 44

StandardAltfheel
PartNo. Length mm[in.]

Bolt —Ref. No. 44
Beartngless
PartNo. Length mm[in.]

sot 4.9] 21371-009 76,2 [3.00] 21625-001 17,8 [ .70] 14384-010 154,9 [6.10] 14384-006 135,4 [5.33]

1001 6.2] 21371-010 80,8 [3.18] 21625-002 22.5 [ .88] 14384-020 159,8(6.29] 14384-007 138,415.45]

130 [ 8.0] 21371-004 87,2 [3.43] 21625-003 28,9 [1.14] 14384-012 164,5 [6.48] 14384-008 144,8 [5.70]

1551 9.6] 21371-004 87,2 [3.43] 21625-004 28,9 [1.14] 14384-012 164,5 [6.48] 14384-008 144,8(5.70]

195111.9] 21371-005 94,0 [3.70] 21625-005 35,6 [1.40] 14384-021 172,5 [6.79] 14384-010 154,9[6.10]

245114.9] 21371-006 103,1 [4.06] 21625-006 44,7 [1.76] 14384-014 182,4 [7.18] 14384-012 164,5 [6,48]

305 [18.7] 21371-007 114,6 [4.51] 21625-007 56,0 [2.21] 14384.015 mjS [7.541 14384-021 172,516.79]

395 [24.0] 21371-008 130,4 [5,13] 21625-008 72,0 [2,83] 14384-022 208,8 [8.22] 14384-015 191,5 [7.54]

490 [29.8] 21371-012 147,9 [5.82] 21625-010 89,4 [3.52] 14384-032 226,3 [8.91]
—

Wheel Mount Flange 16

2

SAEA 2 Bott Mount Flange

4 Bolt Mount Flange

Bearingless

18

1 1 in. Straight

1-1/4 in.Straight

42

•\ 32 mmStraight

1 1-1/4Spiined

1/4 Tapered
Enlarged
to Show Detail I

H
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Disc Valve Hydraulic Motors

2000 Series —Two Speed
Parts List

Number Description
21618-001 Shaft and Bearing (l inch Straight)
14193-000 Key (fon Inch Straight)
21618-002 Shaft and Bearing (m/4inch Strakiht)
14392-008 Key (fon-1/4 inch Straight)
21618-003 Shaft and Bearing (M/4 inch Tapered)
14392-006 Key (for 1-1/4 inch Tapered)
14163-000 Nut (for 1-1/4 inch Tapered)
21618-004 Shaft and Bearing (1-1/4 inch Splined)
21618-023 Shaft and Bearing (32 mm Straight)
14460-005 Key (for 32mm Straight)
14S59-006 SeaI76mmf3in.l I.D.
21722-000 Plate. Vafve

OX 4 250002-039

23047-000

7383-000

21601-000 Balance Ring S/A(w/Pins 2)
250001-024

14654-023

250001-028

14654-028 Ring, Badc-u
OX 13 250001-031

OX 14 14654-031 Ring Badc-up
9121-001 Seal, Dust

9057-009 Seal, Shaft
7382-000 Ring, Back-up

" (Sld. 2BOH SAE B101.6 f4.001 PItot DIa.) (mmSI^,Z1578-003 Housing. Bearing (Wheel 4Bolt 107,9 [4.25] Pilot Pia.)
21578-004 Housing. Bearing (2 Bolt SAE A82,513.25] Pflot Dia.)
21578-005 Housing. Bearing (4 Bolt 82,5 [3.25] Pilot Dia.)—"'3 rttot uia.j

6'»n-"g (4 Bolt Magnao 82.5 r3.251 Pilot Dia.) (Wot Shown!
i^tange, Mou^inp (Bearingless 101.6 [4.00] Pilot Dia.)

9050-000

15127-000

22026-000 Wear Plate

Geroler®

8433-000 Drive,Main

21602-001 Valve. Housing S/A (7/8-14 O-ring Ports (2) 7/16-20 Pilot Port)
18026-000

250003

Piug/O-rIng

Continued
* See Chart onPage 2

Quan%
Standard Wheer Beartnoless



DiscValve Hydraulic Motors

2000 Series—Two Speed
Continued from Page 3

27 6464-000 Spring, Compression
37 9072-003 Piug/O-ring 1 1 1

OX 250003-904 0-r!ng 1 1 1

38 9072-006 Plug/O-rlng 1 1 1

OX 250003-908 0-ring 1 1 1

39 220449-000 Spool,Control 1 1 1

40 230304-000 Spring, Compression 1 1 1

41 230305-000 Spring, Compression 1 1 1

42 9151-002 Rug/O-ring 1 1 1

OX 250003-908 0-ring 1 1 1

OX 43 250002-012 O-rIng 1 1 1

44 ★ Bolt 4 4 4

X 61267-000 Seal Kit for Standard and Wtieei Motors

0 61266-000 SealKit for Bearingless Motors

X 61274-000 Seal Kit forStandard andWheel Motors (Viton)

See Ctiart on Page 2

How to Order ReplacementParts

Each OrderMustInclude the Following:
1. Product Number A. Part Number
2. DateCode 5. Quantity of Parts
3. Part Name

ForMoreDetailed Information Contact Eaton Corp. Hydraulics
Division 15151 Higlmay 5 Eden Piairie, MN 55344.
o Specifications and performance data,Catalog No.11-678
e When sen^ng 2000 Series —Two SpeedMotors referto

Repair Information No. 7-131. This repair manual listsTools
required, andstepbystepdisassembly andreassembly
procedures.

Product I4umber
104 2000 000
105 2000 000
106 2000 000

Date Code
00 00

_zr a
Weelcof Last
Year 01 Numbers
Thru 52 of Year

Product Line
identification
Number

Product
Identification
Number

Engineering
Ciiange
Code

( ,
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Vaive Housing

Plug/O-Ring

Spring

Spring

Piug/O-Ring

Plate. Vatve

Drive. Vaive

Plug Assembly

Geroler

Drive

Bail. Check

Bolt

Seal, 0-ring

Plate, Wear

Shaft & Bearing

Seat. Shaft

Ring. Back-up

Seal

Seal, Dust

Housing, Bearing

Spool. Control

Plug/O-Ring

Balance Ring/Pins

A, C, E Back-up Rings
8, D, F 0-rings

Seal. Shalt Face

Tools required for disassembly and
reassembly:
- Torque wrench 500 Ib-ln [60 Nm]* capacity
• 12 in. to 16 in. [300mm to 450mm] breaker bar
- 9/16 In. and 7/8 in. sockets
• Small blade screvt/driver. 6 in. to 8 In. long

[150mm to 200mm)
- 5/32 In. and 3/16 in. hex keys
• Press

Special tools:
- Small Internal bearing puller, sliding hammer type
- Shaft seal installation tool, P/N 600496
- Bullet for 1 In. diameter shafts, P/N 600465

* Metric equivalents given in [brackets].

Copyright 1989 Eaton Corporation

rs
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Disassembly

Cleanliness Is extremely Important when repairing
hydraulic motors, so work In a clean area. Before
disconnecling the oil lines clean the port areas of the
motor thoroughly. After the oil lines have been
disconnected plug the motor's ports to prevent dirt
from entering. Use a wire brush to remove dirt and
debris from the exterior of the motor. Checic the key
way and chamfered area o^the output shaft; remove
any nicks, burrs, or sharp edges that could damage
the shaft seals during reassembly. Before beginning
disassembly drain the oil from the motor.

figure 1

1 Place the motor In a vise with the output shaft
down. Qamp on the motor's mounting flange: not the
bearing housing. Excessive clamping force will cause
distortion. When clamping protect the mounting flange
with soft vise jav*«, hard rubber, or wood.

Note: Even though not all of the drawings show the
motor In a vise, it is recommended that the motor be
kept clamped In the vise during disassembly and
reassembly.

Alignment Notch

11

figure 2

Mark Bearing
Housing

2 Make a scribe mark on the bearing housing by the
alignment notch so that the original alignment of the
mounting flange and the port face can be retained
when the motor is reassembled.-Remove the 4 hex
head bolts from the motor.

Valve Housing Valve

figure 3

3 Carefully lift the vah/e housing straight up. The
balance ring should lift away with the valve housing.
The valve will remain on the valve plate.

Seal

0-ring

figure 4

4 Set the valve housing on a clean work bench,
sure to protect its mating surfaces. RenK)ve the
2 3/4 in. (70mm] seal and 3/8 In. [9,5mm) o-ring.

Be



spring (2)

Balance Ring/Pins (2)

A.C.E, Badt-upRIng
B.D.F, 0-ring

figure 5

Ds

5 Remove the balance ring and the 2 balance ring
springs. The balance ring fits Into the valve housing
tightly; a sliding hammer bearing puller may be
needed to loosen it.

6 Remove the o-rings and the back-up rings from the
balance ring.

Spool. Control
Plug/O-Ring

/ Spring
Plug/0-Ring

Spring

Plug Assembly \ ^

^ Bail. Check

figure 6

Plug/O-Ring

7 Remove the 2 control spool plugs and o-rings. Use
€ caution, the control spool springs are compressed

under the plugs.

8 Remove the control spool and springs.

9 Remove the 2 check ball plugs and o-rings.
Remove the 2 check balls and springs.

10 Remove the case drain plug and o-ring from the
port face, see figure 6.

VSaive

- Plate. Valve

Seal

Drive, Vatve

figure 7

11 Remove the vatve.

12 Remove the valve plate.

13 Remove the 3 in. [76mm] seal from the valve plate.

14 Remove the valve drive, see figure 7.

Geroier

figure 8

15 Remove the Geroier assembly. Be sure to keep
the Geroier star and rollers within the outer ring if they
are loose.

16 Remove the drive.

17 Remove the 3 in. [76mm) seal from the wear plate,
see figure 8.



Plate. Wear

Seal. Shaft Face

Seal

Housing. Bearing

figure 9

18 Remove the wear plate.

19 Remove the shaft face seal from the wear plate.

20 Remove the 3 in. (76mm] seal from the bearing
housing, see figure 9.

Shaft &Bearing

Housing. Bearing

figure 10

21 Press the shaft and bearing assembly from the
bearing housing.

Note: Individual parts of the shaft and bearing
assembly are not sold. If the shaft or bearings are
damaged replace the complete assembly.

Seal, Shaft

Ring, Back>up

Housing. Bearing

Seal, Dust

figure 11

22 Use a small blade screwdriver to pry the shaft seal,
back-up washer, and dust seal from the bearing
housing. Be careful, do not to damage the seat seats.

Reassembly

Check all mating surfaces. Replace any parts with
scratches or burrs that couid cause leakage. Wash all
the metal parts in clean solvent Blow them dry with
pressurize air. Op not wipe the parts dry with paper
towels or doth. Lint in a hydraulic system will cause
damage. Check the key way and cl4mfered area of
the output shaft; remove any nicks, burrs, or sharp
edges that could damage the shaft seals during
reassembly.

Note: Always use new seals when reassembling
hydraulic motors. Refer to parts list 6-129 for seal kit
part numbers, replacement parts, and ordering
information.

Important: During reassembly lubricate the new seals
with a petroleum jelly like Vaseline. Also lubricate all
machined surfaces and t^earings with clean hydraulic
fluid.

Shaft Seal

Back-up
Washer

Shaft Face

Wear Plate

Shaft &
Bearing Ass'y

figure 12 S

23 Press the dust seal into the outer bore of the
bearing housing. The lip of this seal must face
outward, see figure 12. Be sure the dust seal is
inserted straight and is undamaged.

24 Place the back-up washer Into .the inner bore of the
bearing housing. Press the shaft seal into the inner
bore over the back-up washer. Use the shaft seal
installation tool. P/N 600496.

25 Before pressing the shaft and bearing assembly
into the bearing housing lubricate the inner edge of
the dust and shaft seals with petroleum jelly. Be
careful not to damage the seals when Installing the
shaft. A protective bullet, P/N 600465. will help
accomplish this step.



26 Re-clamp the bearing housing in a vise as shown
In figure 1.

27 Pour a small amount of clean hydraulic fluid into
the bearing housing and output shaft.

28 Apply petroleum jelly to the 3 in. [76mm] seal and
install it In the groove in the bearing housing.

2d Install the shaft face seal in the wear plate as
shown in figure 12.

30 Install the wear plate, see figure 12. Be sure to
align the notch in t^ wear plate with the scribe mark
on the bearing housing.

Geroler

figure 13

31 Apply petroleum jelly to the 3 in. [76mm] seat and
install ft In the groove in the wear plate.

32 Insert the drive into the bearing housing.

Note; On smaller displacement motors the splined
ends of the drive will be different lengths. If this is the
case the longer splines go Into the bearing housing.

33 install the Geroler assembly on the wear plate. Be
sure the notches are aligned and the star and rollers
are In place, see figure 13.

f^otor Timing Timing the hydraulic motor involves 3
steps. The direction the output shaft rotates is
determined by timing.

Any one of
6 Ports open
to Outside
of Valve

Alignment
Reference

Only

Largest
Open
Pocket figure 14

Rotate Valve

Clockwise

1/2Tooth to
Engage Spline

Plate, Valve

Seal

Drive. Valve

Geroler

Timing Step # 1 Locate the largest open pocket in
the Geroler and mark its position.

34 Install the valve drive.

35 Apply petroleum jelly to the 3 in. [76mm] seal and
install it in the groove in the valve plate.

36 Install the valve plate on the Geroler. Be sure the
notches are aligned.

Timing Step # 2 Locate the open slot In the valve
plate that Is in line with the largest open pocket in the
Geroler.

Port B ^
Pilot Port

Port A ^

figure 15

Timing Step # 3 Align any one of the side openings
in the valve witli the open slot in the valve plate that Is
over the largest open pocket in the Geroler. Engage
the valve with the valve drive by rotating it cioclwise
until the spline teeth mesh (1/2 Sfi^ine tooth). This will
provide the standard rotation when pressurized, see
figure 15.

To reverse rotation engage the valve with the valve
drive by rotating it counter clockwise until the spline
teeth mesh (1/2 spline tooth).



1^

Plug/O-^Ring Spool, Control
Plug/O-Ring

Plug/O-Ring
figure 16

37 Install the case drain plug In the port face. Use a
new o-ring and tighten the i5ug to 40 to 60 Ib-ln
[4,5 to 6.8 Nm).

38 Install the control spool and springs.

39 Install the control spool plugs with new o-rings.
The springs will need to t>e compressed to install the
second plug, see figure 16.

40 Tighten the control spool plugs to 450 to 550 Ib-ln
(51 to 62 Nm].

Spring (2)

Balance Ring/Pins (2)
A,C,E, Back-upRing
B.D.F, O-ring

figure 17

41 Install the o-rlngs and back-up rings on the balance
ring. Install the o-r)ngs first then the back-up rings.

42The larger o-ring has 2 back-up rings; 1 on each
side. The 2 smaller o-rings each have 1 back-up ring.
The 2 smaller back-up rings are Installed closest to the
small end of the t>alance ring.

43 Insert the 2 balance ring springs Into the holes In
the valve housing. These springs may be Installed In
any 2 holes that are directly across from each other,
see figure 17.

44 To aid the Installation of the balance ring lubricate
fts o-rings and back-up rings with petroleum jelly.
Install the balance ring by aligning the 2 Index pins
with the 2 remaining holes in the valve housing. Push
the balance ring into the valve housing until It Just
touches the springs.

Important: Do not push the balance ring all the way
down into the valve housing.

Seal

O-ring

figure 18

45 Apply petroleum Jelly to the 2 3/4 In. (70mml seal
and 3/8 In. [9.5mmJ o-ring and Install them In their
valve housing grooves.

Valve Housing
S (Q

small gap

y
Plate, Valve

figure 19

46 Carefully Install the valve housing on the valve
plate. There should be a small gap between the valve
housing and the valve plate. This gap will be closed
when the hex head bolts are tightened.

Plug Assembly

Spring

Ball. Check

figure 20

47 Install the 4 hex head bolts and lighten them in a
criss-cross pattern to 450 to 550 Ib-ln [51 to 62 Nm].

48 Install the 2 check tsalls and springs.

49 Install the 2 check ball plugs with new o-rings and
tighten them to 40 to 60 Ib-in (4,5 to 6,8 Nm].



CHAR-LYNN®
HYDRAULIC MOTOR
2000 SERIES - TWO SPEED
REPAIR INFORMATION
NO. 7-131

figure 21

Wheel Motor

On wheel motors a different bearing housing Is used,
see fig. 21. Other than this the parts are the same
and the same disassembly and reassembly procedures
apply.

HOW TO ORDER
REPLACEMENT PARTS

EACH ORDER MUST INCLUDE

THE FOLLOWING:
1. Product Number
2. Date Code
3. Part Name

4. Part Number

5. Quantity o^ Parts

figure 22

Bearingless Motor

Bean'ngless motors are the same as standard motors
without the shaft and bearing assembly. The mounting
flange replaces the bearing housing and wear plate,
see fig. 22. Follow the disassembly and reassembly
procedure for the rear section of the standard motor.

000 0000 000

Date Code

tooj

WeeKo< Las: Number

Year o< Year

01 Thru 52 198_

P'oduct Line
tdtntiftcation

Number

Product Number. 000 (KW t-, 0^ ,

Product
Ideniificsiion
Number

sngineenng

Cnange
Code

Eaton Corporation Hydraulics Division 15151 Highway 5 Eden Prairie. MN 55344 Telephone (612) 937-9800

Eaton G.m.b.H. Hydraulics Division S100 410 • D-5620Veiberl 1West Germany «(0 20 51}20 70

FiT PORM K'O. 7-131-19

Primed in U.SA
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PowerVerter Plus
DC-to-AC fnverters

Input
12VDC

Output
120V, 60 Hz. AC

1111 W. 35th Streel, Chic^, IL 60609 USA
Customer Support (773) 869-1234

www.lrippiite.com

*Apptes to modots Mtt tjl' in their model nuiWcn.

Reliable AC Power Wherever You Need It!
CongratuJationsi You've purchased the most advanced, feature-rich
Inverter designed as a mobile energy source for your vehicle
PowwV^er Invsrtere efficiemly convert DC (battery) power into
I20V AC (household) power, allowing you to use equipment you
commonly use at home—appliances, entenainment systems, computera
power tools and more—while cniising the open road. PowerVerte^

ters, through a high-eflficiency conversion process and a charge
CO,iservatjon setting, draw the highest level ofperformance from your
batteries without overtaxing them, lengthening their service life An
"''toraatic low battery shutdown feature ensures you'll always have

jtyof powerfor starting purposes.

Feature identification

Operation

Application Guide

Mountino

• Automatic Overload Protection

• Automatic "Battery-Saver" Low Voltage Shutdown

• High Efffciency DC-to-AC Inversion

• MufM-Functlon Lights &Switches

• Optional Remote Control Capability

• Frequency-Controlled Output

• Moisture-Resistant Construction*

• Battery Charge Conserver (toad Sense)

Battery Connection

AC Output Connection

Troubleshooting/Service/
Maintenance/Warranty

Warranty Reoistration

8 (backoaQfl)

8 (faackpaqet

8 (backpaoe)

itory CojnpliiDce Identilicatioa Nunben

n.. should no, be oonli„ed^h ,ta Smg """ number can be found on
cftr 10jheseriesnumber,

Co/Tir/gfir C?OOS. Power}irter' is artgitUrtd traden,ort o/Tripp Life. 411 righn reservtJ-
*Inverteri ore muUfure^utan/, itoi walapnof.



IVIountitig^

/r\ BEF0^ 6r h=H choose to mount your Inverter, mount it and wire its DC input
/ \ P9 l^attery connectron. Failure to follow these instructions mav lead to

P^i^sona! injury and/or damage to the Inverter and connected systems.

W>lcad„„s. user muM supply
TYipp Lite ifyou retire fe«hcr assisJif/mouS^rtvr™ ConS

Vehicular and Non-Vehicular Horizontal Mount
BUsing the measurements fiom the diagram, install two user-sup
plied Va" (6 nun) fasteners into arigid horizontal surface leaving
the heads slightly ra!sed|g Slide the Inverter/Chaiger back over
the festeneis toengage tfie mounting slots molded on the bottom of
the Inverter/ChaiBer cabinet, g Install and tighten two user-sup
plied 'A" (6 mm) fasteners into the mounting feet molded on the
front of the Inverter/Charger cabinet.

"



i

cable(s) through lEscr-sup- r\J<^__ ering peak wattage al up to 200% ofits rated Lu/to the v^ ^
plied Ul^iisted fuse(s) conte watoge
andfusebiock(s)ofthe L37V. See Specificationf page^for K

size. gauge cabling should be used when continu- must comply whh natinnnl ^ h

• C«nn«, P„„. ,„ addition ,„ fl.=

• Connect Ground: Using a #8 AWG wire
Of laiger directly connect the Main Ground
i-ug to the vehicle's chassis ground orearth
pt)und. Sec Feature Identification section to
locate Main Ground Lug All installations

Although your Inverter isa high-efficiency
converter of electricity, its rated output
capacity is limited by the length and gauge
of the cabling running from tlie battery to
the unit. Use the shortest length and largest
diameter cabling (maximum 00 gauge) tofit
your Inverter's DC Input tenninals. Shorter
andheavier gauge cabling reduces DCvolt-

battery terminals to approximately 3.5
Newton-meters (2.58 foot lbs.) oftorque to
create anefficient connection and toprevent
excessive heating at this connection.
Insufncient tightening ofthe tenninals could
void yourwarranty.

protection provided by the Inverter's
mtemal fuses, NEC article 551 requires that
you conned your Inverter's positive DC
Teminai(s) directly to a UL-listed fusc(s)
and fiise block(s) within 18 inches of the
b^eiy. See diagrams below for proper fuse
placement

If direciy tooulpu, from an alternator wher than
CAUTIONf Observe proper polarity with atl DC connections.

Vehicular

EE 12 VoltAhernator

E Vehicle Battery Ground
B 12 VoKMflio Battery

12 Vole Auxiliary (House)
Battery

UL-Liitcd Ibises & Ftue
Blocks (mounted vrftbin 18
inches of the bafteiy)

E Battery Isolator

E Larfe Oismeter Cabling,
Maximum 60 Gau^eto Fit
Terminals

S 8AWG CmiBimum) Ground
Wire to Vehicle Frame or

Earth Ground

system to prevent possible draining ofthe main battery.

J2K)it Main Ballay Conneaion-~iwo DC terminals

In mt Main andAmiSiary mouse) Battery Connection (IsolatedParalleI}-fwo DC terminals



To avoid overloading your Inverter, be sure to match the power requirements ofthe equipment you plan to nm at any oaie time (add their total
watis) with^e output ^ttage capacity ofyour Inverter model (see Specifications). When figuring the power requirements ofyo^ eoX
ment, do not conf^e continuous wattage with "peak" wattage ratings, Most electric motors require extra power at start-uo f'oeak
wattage) than required to run contmuously after start-up, sometimes over 100% more. Some motore, such as in refriReraiors and n^
start and stop mlermittently according to demand, requiring "peak" wattage at multiple, unpredictable times during operation *
. DoubleBoos*" Feature . OverPower" Feature

Tripp Lite Inverters deliver up to twice their nameplate rated Tripp Lite Inverters deliver up to 150% of their name
wattage for up to 10 seconds,* providing the extra power
needed to cold start heavy-duty tools and equipment.

plate rated wattage for up to I hour,* providing plenty ofreserve
power to reliably support tools and equipment longer.

•AetwH Airalion dtpendt ott bmery age. baaay ehargt level and ornbitm len^atun.

Tr0pi?|pisl3p^}tli9g
Try these remedies for common Inverter problems before calling for assistance. Call Tripp Lite Customer Service at (773^ 869 1234 hj»fnn.
returning your unit for service. ^ " ueiore

Operating Mode Switch — ^ ®
Battery Indicator Lights •— — @
lx>ad Indicator Lights

No AC Output
(All Indicator Lights Are OFF)

Red Battery Indicator Light
ts Rapidly Hashing
(M Second Flashes)

Red Load Indicator Light
's i^spidiy Flashing
> Secortd Flashes)

Connected Equipment Experiences
Buzzing Sound Or Picture Distortion

inverter Output Seems Intermittent

Ifyou are returning your Inverter to Tripp Lite, please pack it carefiilly, using the ORIGINAL PACKING MATERIAL that came with the
mut. Enclose a letter descnbing the ^mptoras ofthe problem. Ifthe Inverter is within the warranty period, enclose acodv ofvour sales

se^iS" c?nte?^" R̂eturned Material Authorization (RMA) number from Tripp Lite or an authorLd Tripp Ute

PROBLEMS

C^raeng ModeSwildi Isset to "OFP

Usef'supplted UL-listed external DCinputfuses haveUown.
Unit hasshut down duetoexcessive battery discharge.

Unh has shut down due to overload,

AudioArkteo imBrterenee.

lAOse cable connections.

CORRECTIONS

Set OperatingModsSwitch to 'ONfftEMOTE."

R^aoe fuses.
Run your engirw toraise battery voltage. Check external battery
connections andfuse. Reset by nwving Opei»ling Mode Switch
to 'OFF.'Walt one minute andswit^ to"OWREMCrrc*
ft unh remains In shutdown mode after several attempts toreset
contad Tripp LiteCostonwr Servicelorassistance

Reduce toad. Reset ijy movir>B Operating Mode Svritch to'OFP
oneminute ar*l switch to-ONfftEMOTE.* Hui^t rBmakw in

srwtdown mode after seuersl attempts toresetcontact THoo Lite
Customer Service tor assistance.

RepoeKionequipment antennas and Inverter.

C^eck and secure all connections.

Your Inverter requires no maintenance and contains no user-serviceable or replaceable parts, but should be kept dry at all limes. Periodically
check, clean and tighten all cable connections, as necessary, both at the unit and atthe batteiy. ^wiumutiiy

Tripp Ut vananc iu Imtnvt lo ba I'M Inni Mkcb h nntriib and wongimi.
•Wp to a olen* (4oiMtVO sr 120days tremtic oaKe(nM
futovtc by and uaar.

TKpp Ut'* tWgafton imdai (tS <nn*fltir it iinatS 10 fVpaMne oi npticno (a)U
IflUoption] ary auchdet*clA« pfMuc&.To obtain asrw* urbarDiavsnmNy )VU
inusieW*!n(R«tut7i»aMBltna' AuthortaiienlRMAJ iutMi (rem T/lpp U*wan
iiitn«d»d Ihpii lie aetvia! cMar Prodjcls nuaM r*tvn»d lo TViep umo> an
MtftertzatfTiipp atfvlca ante/ itanipeTlalifin prtpaid anditx>*i
fe« «ccanpanieOby* MI Mcrtpticn ol Ih*prebtoni and p'oof ef
ftla «ndpl»eeclpurMfa THintmniT soM net a;>plr te *4vlpnwfli >MchKM
teandamagtd byaccidenl. neg^noe oi mltappllealian or hai bern aiiredor
nodliad n any mI)',tncludngopanlne »(v>( ufi;rt cafng tor any itaten. Thh
watant)! apples le ne etiQnai purentMf ivhe mtat hava piaper<>' rt^s-
lead BmpKOMtmUm> to d>)»o( tttaa puiMi*

eXOEPT AS PKWICCD HEREIN, TftPP UTE HAXCS t» WARfUmiES,
OR IMPLIEft WCLUDWO WABflWmES OFMEnCKANTABUTV

AND FITNESS FOR AMTnCULAR PURPOSC. Sen*MM * KM pmAIm-
katnna exbaionel MrranMt; Ihwalwt. n* «ar***W MuM] w
t«Miw>(*] iray DM applyte M fiuntmti.

EXCEPT « PBtWIoeo ABOVE, WNO EVEMT VflliTfUPP UT£SEUAeiE
FOR OimCT, IMDIRECT.SPECIAL, WCIDEWAl OnCONSEOUENTIAL DAM-
AGtrSARISING OUT Of THEUSEGFTHISPHOOUCT, EVEW F AtVlSEOOF
TME POSSieilJTr OFSUCK OAMAQE. SpMbaty.Trigp UM <( nd UUt tor
anyco(V. weh*1lo*l imflBormwHK. Imt G> Nuipnwnl. IBU elUM e)•«>»•
m*nr, k»t dI•afti.tn, Mt d dali, eaalae< auWouiai, c!*n»byMMpatWa.
oroaianvHa.

Ttipp lilt hu a pottycleonwiuoui lii»io>»»n«w tfrr ve utitcl ta
cttm^ wKhaii noiict.

Warranty Registration
VWt vAiw.tripplite.com/warranty toregister the
warranty ofyotir new Tripp Lite product. Vou'i) be
automatically entered inio a drawing tor a dianct
to vrtn BFREE Tripp Lite producti*
•No rnatiitse necmary. where proWbrterf. Some resttdibns
apply. See lveCls^lshf<^eUl^^

This produa (tesignrt and engmeeret) in 9* USA.



"OPEL NUMBER;

mput VoUs (Nominal'

PV7S0UL

Modified SineWave
Up ©94%, depending onload

. . and temperaliffB

750W
1125W
1500W

PV7S0FC

60 H?. A 0.5%

ModHied Sine Wave

Up to depending onload
_ and lempefiUure

_/5pw
1125W
1500 W

gOOAffc

PV1250UL PV125DFC

m User-SupDiieg C^es

Oulpul Wtevefomt
Eflteency;

ContinuousPower(6 20 C):

OwfPowef"' Peak Sutoe Powar*

Doute Boosr" PeaRSunje Powef:'

DC Fuse flating (UL Recopnize^:

|0H?i?0:5S 60 Hz. t OS":
Modified SmeVftve Itolifed Sine Wave

Upto94%,dependinfionload Uplo84'..dependinflonlDad
tgnjpefature andtemoerature

1250 W

W5W
2500W ' ^ w~

gOOAmp _ 200An®

riiispmdiicl Oesigneava mgintervd ii theUSA.

Miaimum Recommended Cable Sizing Chart'Alv g)s loosely tiWfl each pair ofc«b)es logeiher before eonnecting ibeni teparalely lo
"PpropfMi^e DC KDninal on ihe Inverter (posjii\c ort»eg»lh'e). Use in eonjuncilon

with OC wiring eonnecibn uuimciJons inthe DaHCry Conneciion seetioa

Wire Gauge

2 Conductors

Watts " 6 4 2 0 00

500 15 fl 25 ft 39 ft 62 ft 79 fl
700 lift 18ft 28 ft 44n 56 ft
1000 N/R 12 ft 20 ft 31 ft 3Bft

2000 m N/R N/R 16 ft 20 ft
2400 N/R N/R N/R 13 ft 16ft
tl««>NoiRK»ifn>ndt4 NCnf MaMMfa
MMMrlHfMsiva] NtlBttftaotlt.

• •pptwMRwdds rih-ul* h
ViwewMnunetii.

Regulatory Complfance Identification Numbers

avery low a,npe,ass power leveVwL mruse oUhPs «<> "-oad DC Input Current to

1111 W. 35th Street *Chicago. IL 60609 USA
Customer Support; 773.869. ISS^I" www.trippiite.com



^f#_
asahydrauHk.com

Tel.: 908-541-1500 or 800^73-9400
Fax: 908-541-1550

sales_US@asahydraulik.com
www.Bsahydraulik. com

Assembly, instaliation and operating Instructions

asa Hydraulik ofAmerica
160 Meisier Ave U20A
Branchburg. NJ 08876

1) Introduction

ATTemoN

ATTENTION

ATTENTION reftn lo • possble KcWent
thai could tear, M(he instruction has not
been fotowed. TTie accident can cause
iniuriesi

^ WARNING Indkalet aponUe •ectdem can
/1 \ ^PP«n If tftii requirement i> not respectea

This accidentcan lead to lasSneInjury or even
WARNING (teath! OMGER

DANGER tndleatas a possible asddem wl
happen »thks requiremem k notrespcclecf
TNt acOdent can lead to tastiM Huy or
•vendaacni

'""'ve. the rtuW lor lotfmlcal

unauthortMd ehaWrep«atjo«^ih^^^ «In ^ «s no. I««e tor «n«<iuerttial dsmaoet Lm b,
The mstailaiion Insttucfcns must be avauabie «t any ume and attached to the cwnptote maehtaa until the instanattoa Boei doeumentt era part of t»e product
2)0»Mf»l OMountfaM

b) ConvantlorMi use
aeaoaaireoolers aredesigned (or cooSng mineral hydraulic oil inIndustrial appbcsljortt with
oiAfent eh.The dataQiven In cettfoeuu oronthewebsite (imnvMahydraiiiK cam) have
to be (olloMdstricOy. '

c) Non eonventlansl um

Mother a^tiOMftat are <SBefafa Of not toted in Bw •conventional use-have to be eateoortzed as
noo convwroonii us«.

WARNINO

DANCER

na oSSir coolers cannot be ised ine^slon proof ai
ivUess the cDolsr hasanadequate certification (AT^.

Oisreeardlng the wamtngs in this chapter can cause He
danger and dsmaget Inthe eystemi

Sllnstallation alPbceoflntsttsHon

WARWNQ

The place ^ instaBaOon should be chossn. ^ere the
cooling fundion Is not advenely affected and espedsSy
where persons are not in the air dmft or noise. Piease
ensure thatthecooling aircanflow inortf outfreely, alsotiy
to avoidredreulation ofheated air tsea e4clufe beiowl

b) Instalistfon in dosed rooms
Sufficient ^r venbtstion must be available mclosed roorrs toavoid anIncrease of
the room temperahjre through heated airfrom theequipment In caseofdo^t.
vmtnatlon between the oil sir cooler and the outside a^ shouU be assured by
Installing ventilation duets,whosesizemustoxrespondti leastto theirontal area
of the cooler.

c) inststiatioa In open air
Mounting in the outsideis considered advantageous Incooilrig systsna with htah
cooling performance. Pleasenote Ivt eledrtc motors must be proiectsd against
climatic Influences. Low outside temperatures reduces the oHteffl^reture ttart;»as viscosity increases. Forthis reason, pressure peaksaregenerated at Ihsstart
up of Ihe system can exceed the aftowed maximum.

Oil cooler Width

Minimum hatf
of the oil cooler width

-• .

Minimum cooler v^dth

ATTENTION

I:^S?!!S£y^!!!L*,^E^'?'y*^°.""''*"»'-'^'<*"»cw*«^fay"P««»ufevaive,wt>c»ead>»tmenlsho>idnotexceedt.amadmun.Bc^»^iK,^..,>>^ -n.^
coudalso twconnecaediMth anajdemal bypass, oradditional Oil heating canbeused wlTiconstM oil cireulHion. ?<»•«»««a* oaaircooler. This

d) Cooling air
Moun^ wary «nt^^ ,te,) bads to dirt accumulation on the coding surfaces end therefore reduces cooing perfoimance. mthis casefreou.ni
beprovided, tfIhe temperetures of.4*F and 104*F respectivaly areexceeded asabyanuOi shall beconsulted pwwraiance. n tms casefrequent cleaning nut

e} oil

Ihe oil. Sl.nd.rd specSficaten. for hydnnJc ciroiits are «micl.nt <« .«iolair co«r.. The m«4num oil inlet temp.r«u™ te If no, menSwed

4) Assembly

r™S5£€E=S™S~E3?HB~

Assembly, InstalaliM and operating Instrvctiorts



INTERLOCK OVERIDE

Part# ELE-181

FOR MOMENTARY USE TO OVERIDE THE OUTRIGGER

INTERLOCK SYSTEM.

iWARNING!

INTERLOCK OVERIDE IS FOR MOMENTARY USE ONLY, AND IS

NOT INTENDED FOR OPERATIONAL USE.



Plunger limit switch for auger stow bracket

Much slimmer than ourother limit switches, youcan also stack them together. Switches are IP67and NEMA 4 and
13 ratedfor washdowns and oil protection. They switch one circuit from off to on or on to off (SPOT) andspring back
(momentary). Housing Isdiecast aluminum with two counterbore 0.20" dia. mounting holes (fasteners not included).

Switches are UL listed and CSA certified.

Switches with sealed plungerprotect the plunger from water and dirt.

Switches with cable have a 9.8-ft., 18/4AWG oil-resistant(SJTO cable.

-r
Ht.



IVJQTlQrrTfcGHNQi^pGISS

SIW •

-4»'*

IWoVt**-"

Voltage Input Min. Max. Range 8.5-32 (See Note 1) a5-32 (See Note 0
Mox Load Current:

Max Power Load: tOOO U^att! 1000 Watti

Recycle Time: as Sec (See Note 3) .25 Sec. (See Note 3)

Auxiliary Input current requirement: Less than 50mHliamp Leij than SO milliamp

OperatingAmbient Temp; -30°C+80°C -30®C •» aCC-30'C+a0'»C

Actuation Time;

Trarulerrt Voftoge Protection:

Imertton Lcis::

Moximum Cycle Rate:

Reverse Polarity ProtectlorK

Integral 5000 Wott Peab Pulse Pou/er TVS

1.0voftw/75 Amp Load0.69 Volt w/SOAmp load

6 ^clei/Mlnute for\ minute max duration(See Note

Withstands briefreuerse polarity ofbattery inputs
if prooerly fused

Minimum voltage required to assure full pull-ln time Is achieved,

Moximum cycle ratesspecification is provided oj a figure ofmerit only. Itii intended to
provide some Idea ofwhot the module canwithstand ino burst ofrapid cycling with
short time Intervals willresult in damage to the solenoidor module.

Minimum time voltage must beremoved from theAux Input In order for the pull In
timer to for full OJ second pull la

*•***' eoKSulE: ?r«ml»efi(ffK hfsk vlbrcftton 1| enbUlptcfteiE****

fi/o implied warnanti^ h Intended. A//information issubjectto chancfe without notice.

For more information, VISrr our website ATWWW.TR0MBETTA.COM HJ09B</ley.



-K(12or24 VDQ

Veeic T6ipet6S« 6*nftr®i Kifti

L«cciftl«n

0 Mount the indurtrial worb jolenoid off the engine but within 46 inches
(116.8 cm)of the throttle leuer, to ayoid enginevibrationond high
temperature components (more than 257®F [ns^C}),

« Mount Control Module (S500-A60) out ofthe engine compartment If
possible. Ifnot possible, mount the module as far away from high
temperature components as possible. Maximum temperature range
Is 18SF (85^;).

e Route the flexible cable away from high temperature (220®F [tOSK^ )
components such as exhaust manifolds.

BAvoid sharp bends in flexible cable. Bends should form a smooth arc
(360 maximum) with a radius of5 inches (J2.7 cm) minimum.

Use the following procedure to mount your throttle controller.

1. Mount the solenoidand control module according to
the recommendations on the "location" Instructions.

2. Eiectrioiiiy connect the solenoid to the control module
and power source according to the wiring diagram.

3. Mount the cable bracket (l) and fasten the coble
sheath to the brachet using the collar nut so the sheath
does not turn during idle adjustment

3K- Mo-
IST3CU] pjicui

CecsftFoHlfBs; 6Es6 ThF«66lc SenfiFci Kilo

The throttle hit can be controlled remotely by applying a low current 12 or24 VDC signal to the module "AUX" terminal.
Examples of octivcrtlng signals are the air compressor pressure switch orairconditioning switching circuits.

Elffic ficfeEe 6© cK Ksirc Eeesgifee end tCFinlrffilc
The wire size ond length to "AUX" terminal of thecontrol module Is not critical because of low current; 16-18

gage wire may be used

beiges®

IS

llesielEsi:'&gf3& Le&eglh »Itg

Wire

fe&w@ fa&*5P© te&wa eA^©T«iwi"

100 ft. 160 ft

• Total of "♦BAP' ond "-BAT" ond "WHITE" and "Blacb" wire lengths.



W//7/75

leg ll«FiKieI Engine lAe $|»e€i£
Use the folJowing procedure to set the "normal" engine Idle speed
wfth the solenoid de-energized:

1. With theengine "ofP' attoch thecoble pfyot ajsembly (1) to
the throttle lever.

Kftfict DO NOT tighten the uiire core piuot setscrew (lA).
The wire core (2) must be free to moue through the pluot
until step

2. Insert the wire core (2) Into the wire core pit.'ot (l)

3. If the cable adjuster is notfully retracted Into the solenoid,
loosen the jamnut(6) andturn thealuminum adjustment
nut C7) counterclocbwise until thecable adjustment nut C7)
isflush u/ith the solenoid(fi).

i. With ailconnections made to thethrottle control systems,
apply 12VDC or 24VDC to "AUX" terminal of the control
module. Mabesure the wire core (2) Is freeto moue
through the cable pivot (l) without restriction.

!. Adjust "normal" engine Idle speed using the "standard
method" required for your engine.

I. Eliminatethe slacbinthe cable (2).

Tighten the cablepivotsebcrew (tA).

m

let High SAe

Use thefollowing procedure to set the "high" engine idle speed with thesolenoid activated:

t. Setthe "normal" engine idle speed per the previous procedure

2. With theengine running, apply 12 VDC or24VDC tothe "AUX" terminal ofthe control module.

3. Mofee sure the jam nut (6) is loose end turn the aluminum adjustment nut (7) clocbwise until the high engine
idle speed is reached.

4. Tighten the jam nut C6).

5. Checb thethrottle speed controller operation rechecbing the "normal" engine Idle speed with the solenoid
deactivated ad high engine idle speed with the solenoid activated. If necessary, repeat the "normal" idle speed
and high idle speed adjustmenb.

KeiC: Do not leave the aluminum adjustment nut (7) tight agoinst the solehoid body since this does not allow the
cable (5) to float



TremiielSa Pull Ccbic f her&cnins Enttpueticni
Use thefoflowing procedures toshorten pull cofaies iupplied with Trombetto products

tMPOEf&KFt DO NOT cutwire core (2) until step # ill Remove wire core C2) from
cable sheath (5) before cutting the sheathing.

1. Remoue the cable assembly (t-7) from the solenoid body (8) by loosening the jamnut(6) andturning the
large olumlnum adjusting nut (7)"clocbwlse".

The solenoid "plunger' located Inside the solenoid body can be removed at this point. Do not damage or
contaminate the piungerwhile It is out of the iolenoid body (8). Be sureto beep the inside ofthe solenoid
body (8) "clean" while the plunger is removed.

2. Remoue the wire core (2) from the cable sheath (5)

3. Lightly fixture the cable sheath (5) ina vise or othersuitableholding device.

Kfete: Over tightening the vise maydeform the cable sheath (5) and cause the wire core (2) to bind!

CiS.ISrt@Kg Safety Goggles must be worn before proceeding!

4. Use an abrasive "cut-off wheel" (eg.A Dremel tooland Dremel abrasive dish), to cut the cable sheath
(5) to the desired length. Deburr and cleanthe "cutend"ofthe sheath (5).

5. Marb the cablesheath (5) 1" from the end with o wrap ofmashing tape (see Fig. Q.

6. If the threaded-on bulkhead connector Is to be reused> remoue It from the cut-off piece ofcable
sheothing fay unthreoding ?t In a counter-clocbwlse direction. Wipe the connector clean and reuse it for
step #8.

•». Wipe the wire core (2) clean and then re-insert this core (2) through the cable sheath (S).

Ne&e: Mabe sure the wire core (2) moves "freely" inside the cable sheoth (S). if it does not.discard the whole
cable ossembly ond replace.

8. Turn the"cable bulhhead fitting" (see fig. A) onto the sheathing (S). Torque to mcudmum Bpound-
inches. At this point the fitting should be approximately V<" or less from the tape marbonthe sheath.

Cable bulhhead fitting must engage ot leort of the cable sheath to
be properly attached. Over tightening the fit may stripthe threads.

9. Re-irutall the cable assembly.

10. Using the "throttlesolenoid" settingInstructions, proceedwithsetting the throttle solenoids.

11. After the throttle solenoid is set and connections are tightened, cut theexccss wire core approximately
"one" Inch beyond the cable pivot (l).

5 )30L CONDUIT

.25 MAX WHEN

PROPERLY •

INSTALLED

CABLE BULKHEAD

3/e-2< UNF-2A THREAD

•
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SKYLIFT PATRIOT 40/50 FABRICATED PARTS LIST
ITEM NO. PART NO. QTY DESCRIPTION

1 2742-2 (blade) 1 Blade

2 2742-1 (Blade frame) 1 Blade frame

3 2559 (A-frame) 1 Front A-frame

4 2566 (A-frame) 2 Inner outrigger leg for A-Frame

5 2760 (rr out leg) 2 Rear radial outrigger leg only
6 2770 (foot pad) 2 Rear radial outrigger foot pad.
7 SEE BELOW

8 SEE BELOW

9 None

10 2247 (guide pins) 2 Guide pins for auger hanger top plate
11 SEE BELOW

12 3018 (sheave) 1 Sheave head

13 2604A (auger stow) 1 Auger stow bracket includes mounting hardware

14 2787 (boom stow) 1 Boom stow

15 SEE BELOW

16 SEE BELOW

17 SEE BELOW

18 SEE BELOW

19 2638 (op platform) 1 Operator platform

20 2388 (seat post) 1 Seat post

21 2394 (seat rails) 1 Seat rails

22 2706 (deck) 1 Deck assembly

23 2850 (platform) 1 Bucket platform

24 2729 (rope guide) 1 Front rope guide with roller

25 2601 (heat support) 1 Heat exchanger supports

26 2897 (bucket receiver) 1 Bucket stow receiver

27 2370 (op cover) 1 Valve cover for main controls on operator platform

28 2093C (cyl cover) 1 Rear outrigger cylinder cover

29 2616 (planetary housing) 1 Planetary tube for housing the gear reduction drive and motor

30 2805 (step) 1 Fixed step

31 2775 (rr pole carrier) 1 Rear pole carrier

32 2776 (frt pole carrier) 1 Front pole carrier

33 2722 (frame) 1 Main frame weldment

34 2721 (turret) 1 Turret

35 2537 (light guard) 1 Light guard. Please specify right or left.

PATRIOT 50 ONLY

7 2871A (main boom) 1 Main boom

8 2880 (boom 2) 1 Secondary boom

11 2890 (auger hanger) 1 Auger hanger for patriot
15 2886 (cattrack tube) 1 Main cattrack tube

16 2885-1 (cat cover) 1 Short section of main cattrack cover

16 2885-2 (cat cover) 1 Long section of main cattrack cover

17 2888 (auger tube) 1 Main auger side cattrack tube
17 2582(Auger Tube) 1 Auger side cattrack tube movable
18 2887 (auger cover) 1 Auger side cattrack cover

PATRIOT 40 ONLY

7 2467 (main boom) 1 Main boom

8 2156 (boom 2) 1 Secondary boom

11 2623B (auger hanger 1 Auger hanger
15 2141 (cattrack tube) 1 Main cattrack tube

16 2091 (cattrack cover) 1 Main cattrack cover

17 2147 (auger tube) 1 Main auger side cattrack
17 2153 (auger tube) 1 Auger side cattrack tube moveable
18 2092 (auger cover) 1 Auger side cattrack cover
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Waco Boom Company Ltd

Warranty Policy

Thiswarranty is issued to the original purchaser onlyandapplies onlyto booms, which havebeenused
for their intended purpose, within designed capacities, and notsubjected to abuse, misuse and/or improper
maintenance.

Wewill repair or replace booms at ourdiscretion, found upon ourinspection at Waco Boom Company
Ltd, to be defective in material orour workmanship forupto oneyear from the date of placement into
service or 18months from dateof shipment from Waco Boom Company Ltd.,whichever comes first.

481 Texas Central Parkway • PO Box 20667 - Waco, Texas 76702-0667 • 254-776-1695 • Fax 254-776-2556
www.wacoboom.com



The Most Common Maintenance

Issues With Fiberglass Booms

1. Not keeping the boom clean inside and out
A dirty boom does notshed rain as well and canfail periodic dielectric tests.

2. Cleaning with harsh abrasive cleaners

Abrasives and solvent cleaners arenotrecommended as they can scratch or soften thesurface
coatings. There are a number ofcleaners recommended for cleaning booms oryou can use soap
andwater. Consult the service department of yourmanufacturer for their recommendations.

3. Washing with high-pressure water

This can cause water to diffuse through the fiberglass requiring elevated temperatures or
extended time to dry out. Wash by hand andpa^E®%9m in a position that allows water to
/-troirt A Krmtvt •• >U1I» j. J

iolicail^cwe piaint^
llnoisture \

ler, refining
Itb settle 6^ie.i^
:water frlfe b^®|

_l^ileddielectric tests.
<C;: .'4^" 'O

' '

5. Dielectric testing over 1mA (1000 kriicro-ampsVreturn current
This process can harm the boom by causiri'g it to biifn. If, during your dielectric test, you reach a
return current closeto 1000 micro-amps, stopthe test immediately and examine the boom for a
hot spot. Examine the boom for any contamination suchas: dirt, moisture, sticksor other debris.
Let the boom cool and remove the contamination. (Dirt or moisture can cause the fiberglass to be
burnt beyond repair.)

6. Overloading

Even if the boomdoes not break, overloading can causestress cracksand shorten the life of the
fiberglass boom. A single overload can shorten a booms service life bymonths oryears. A boom
used at the rated load should remain in service for many years.

7. Not strapping down the boom during travel
Subjecting a boom to repeated jolts can shorten thelife of the fiberglass. This shock loading will
fatigue the fiberglass and can create impact damage in the area of the boom rest.

8. Cable cuts and saw cuts

Cuts canweaken the boom in the specific areaof the damage. Consult the manufacturer before
repairing this type of damage.

481 Texas Central Parkway • PO Box 20667 - Waco, Texas 76702-0667 • 254-776-1695 • Fax 254-776-2556
www.wacoboom.com



9. Sunshine and ultraviolet radiation
Sunlight and UV can attack an unpainted area ofa fiberglass boom causing the exposed area to
look fuzzy as the fibers are exposed. Repair surface scratches, to seal out the sun and moisture, to
prevent this problem. Watson has a written procedure and instructions on refinishing an insulated
fiberglass boom which canberequested byemail at watson@.watsoncoatings.com

10. Improper repairs

Using substandard material and improper repair procedures can cause problems. There are two
types ofrepairs. The first is periodic surface repair that involves the outside coating. Second is
the structural repair that involves the boom itself Structural repair should be referred to the
manufacturer for a case-by-case study. Examples of structural damage include: cracks, cuts,
delamination and impact damage from tree limbsor tools.

11. Improper Storage

Storing fiberglass booms in direct sunlight, untarped orcovered, and directly on the ground are
both methods ofimproper storage which could cause blistering and dielectric failure. Improper
storage could also void the warranty. Storage of booms should always be offthe ground for air
ventilation and away from direct sunlight.

I

I ''i

i

481 TexasCentral Parkway • PO Box 20667 • Waco,Texas 76702-0667 • 254-776-1695 • Fax 254-776-2556
www.wacoboom.com
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SCANRECO
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1 G2B System Overview

This guide is intended as a complement to the Service Manual and Remote Control System RC400 G2 Instruction

manual. It is a brief overview of the important features of a specific radio remote control system. Installers and Op
erators must read the Service Manual and Instruction manual before installing / operating the system and adhere to

all warnings and recommendations.

The Scanreco G2B Radio Control (RC) System offers the machine operator an extremely advanced remote control
system with speed, precision, control and maximum safety. The G2B RC System is comprised of the following com
ponents:

No SNA Part Number Description Qty

N/A Typically includes all items listed below N/A

1 PCU-MINI-XX Portable Control Unit (PCU) Mini or Maxi (shown) 1

2 3011 Central Unit (CU) 1

3 434 Battery charger 1

4 592 Battery cassette (NiMH 7.2 VDC) 2

5 47545 Tether cable (10 meters) 1

Skyiift Patriot LCD Quick Start Guide MAN-G2B-XXXX Rev 1
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2 CD Installation and Wiring

The following instructions will help an installer wire the Central Unit to the controls of your specific machine. The in
staller may choose to make the wiring harness himself or use the generic Scanreco wiring harnesses for ease of in
stallation. Please consult your sales representative for more information regarding generic wiring harnesses.

Read this entire section before proceeding with the installation. In order to maximize product life and prevent invol
untary service, this section must be followed when installing and wiring your CU.

Important Notice About Welding!

If you plan to do any welding on the machine after the CU has been installed; the CU's electrical con
nections must alvtfavs be disconnected! Power supply cables (+ and -), aH valve contacts, tether and
all other wiring to the CU must be disconnected. Welding can cause severe damage to all vehicle elec
tronics and if detected may void your warranty.

A. Locating the CU

BEST No

B. Apply Grease to Contact Pins

For optimum radio communications the CU or exter

nal antenna should be located as high on the machine
and free from obstructions as possible. An antenna

screened and surrounded by fixed objects (especially
metal) will considerably reduce radio range

The antenna pin must not touch any metal object

The central unit should be mounted in a vibration free

location and not be subjected to strong sources of heat A
(for example exhaust pipes etc.)

If grease is not already applied to all the connector pins of the CU (shown in
the picture); be sure to add water resistant grease suitable for electronic
applications to the areas noted.

C. Feed Cable Through Membrane

Pierce the membrane and feed the cable

through. A tight fit ensures a good seal.

D. Secure Cable

Secure the inner side of the

cable with a cable tie or similar.

Skyiift Patriot LCD Quick Start Guide MAN-G2B-XXXX Rev 1
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E. Terminal Schematic

K7 Main

Pin no Function

K7.1 Supply (+12/24VDC) RED

K7.2 Ground (GND) Black

K7.3 Dump Valve Out (DV+) Org/Grn
K7.4 DV GND Black

Note; An electrically controlled dump valve should always
be connected, for safety reasons, between the function
valves and the hydraulic tank. During a system stop
DV+ will be off to ensure the system is without hydraulic

K1 Analog Outputs

Pin no No Function Name

Kl.l
lA

Jib/Pole Guide/Tilt/Can-H Green

K1.2 GND Black

K1.3
IB

Jib/Pole Guide/Tilt/Can-H Gray

K1.4 GND Black

K1.5
2A

Auger/Winch Down Brown

K1.6 GND Black

K1.7
2B

Auger/Winch Up Blue/White

K1.8 GND Black

K1.9
3A

Boom CW Red/Black

Kl.lO GND Black

Kl.ll
38

Boom CCW Purple

K1.12 GND Black

K1.13
4A

Boom 2 Out Yellow/Black

K1.14 GND Black

K1.15
4B

Boom 2 In Yellow

K1.16 GND Black

K4 EXl—Digital Outputs / Inputs

Pin no Function

K4.1 RPM High Orange

K4.2 Engine Start Tan

K4.3 Engine Stop Blue

K4.4 Unused Digital Output 4

K4.5 Boom Enabled Org/Blk

K4.6 Unused Digital Output 6

K4.7 GND

K4.8 Feeder Set Input

K4.9 Digital input 2

K4.10 Digital input 3

K4.11 Input supply (+\/DC)

K3

Note; Pin 1 starts on the Left for all connectors.

Analog Outputs

Pin no No Function Name

K3.1
5A

Boom 3 Out Black/Red

K3.2 GND Black

K3.3
5B

Boom 3 In Black/Yellow

K3.4 GND Black

K3.5
6A

Boom Down Black/White

K3.6 GND Black

K3.7
6B

Boom Up White/Black

K3.8 GND Black

K3.9
7A

K3.10

K3.11
78

K3.12

K3.13
8A

K3.14

K3.15
88

K3.16

K6 EX2—Digital Outputs / Inputs

Pin no Function

K6.1 Tool Circuit On Yellow/Green

K6.2 Tool Circuit On White/Black/Rec

K6.3 Pole Claw Tilt ON Green/Blk/Wht

K6.4 Unused Digital Output 10

K6.5 GND Black

K6.6 Unused Digital Output 11

K6.7 Unused Digital Output 12

K6.8 Unused Digital Output 13

K6.9 Unused Digital Output 14

K6.10 GND

K8 EX3—Optional Features

Pin no Function

K8.1 CAN High

K8.2 CAN Low

K8.3 CAN GND

K8.4 Not Used

K8.5 Not Used

Skylift Patriot LCD Quick Start Guide MAN-G2B-XXXX Rev 1
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F. Special Logic Functions

BOOM ENABLE switch (S9] must be in the LINK position for the transmitter to link to the receiver.

Analog Outputs 1 - 6 and the POLE CLAW TILT outputs only operate when the BOOM ENABLE switch is held in position on either side.

Engine Start is disabled when Boom is enabled.

The transmitter will shut itself off as a battery saving measure after 10 minutes of inactivity.

G. Wire Inputs / Outputs

Inputs and Outputs need to be wrired to the ap
propriate ftjnctions on the machine and in the CU.

Leave unused and spare functions un-terminated.

Install 22-18AWG wire, appropriate for current

consumption of loads (1.5 Amps max per output)
with proper sized Ferrell cable end.

Orient cables as shown and apply water resistant
grease suitable for electronic applications to the

terminal connectors.

Skylift Patriot LCD Quick Start Guide MAN-G2B-XXXX Rev 1
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3 CU (Receiver)

3.1 CU Layout and Indicators
The Central Unit Is equipped with 2 individual positions where status and operational indications can be read, the
external LED's: DV and STATUS provide basic information. The internal LED display provides more detailed infor
mation. Below is the layout of the CU:

DV
Status

m

No Description

1 RF Antenna

2 Remote / OFF / Manual Switch

3 Tether / Programming Connector

4 DV and STATUS LED's

5 Internal LED Display

Note; For CU's build before Fall 2010

the CU cover must be removed to view

the Internal LED Display; for later units

there Is a viewing window as shown.

3.2 RF Antenna
The Central Unit show has a standard whip antenna with TNC connector. Optional antennas are available for various

types of installations and range requirements. Please consult your sales representative for more information.

3.3 Remote / OFF / Manual Switch
The Central Unit is equipped with a Remote / OFF / Manual Switch to power the CU in different modes of operation:

OFF: there Is no power to the internal electronics, Dump Valve or any outputs

REMOTE: electronics are powered; PCU can link to CU and Dump Valve and outputs operate as specified

MANUAL: there is no power to the internal electronics or any outputs; Dump Valve Is ON. This bypasses

the Dump Valve output to enable operation of manual or hand lever controls, If equipped.

3.4 Tether / Programming Connector
The CU can be connected through the Tether Connector to the PCU
via a 5 wire tether cable. The cable has M12 connectors at each end.

The tether cable disables the RF transmission and charges the PCU battery, if

installed. The cable is available in standard lengths of 10 meters.

The CU can also be connected to a PC for programming an cali
bration. Refer to Service Manual and WinSCI Manual for further

details.

Skylift Patriot LCD Quick Start Guide MAN-G2B-XXXX Rev 1
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3.5 DV and STATUS LED's

Operational status indications can be read from the DV and STATUS LED's as follows:

Status LED Description

OFF CU is OFF or not powered

RED CU is ON with no link to PCU

GREEN CU is ON and linked with PCU (via cable
or RF)

RED Flashing Error code on Internal LED Display
(see Section 3.6.2)

DV LED

(Dump Valve)
Description

OFF Dump Valve Output is OFF

RED Dump Valve Output is ON

DV
Status

n

3.6 Internal LED Display

3.6.1 Operational Indicators

The Central Unit will indicate various operational states via the Internal LED display as shown below:

Indication
Meaning

Block 1 Block 2

Sa-in
(Rotating CCW) CUis powered and not Linked to PCU

N/A PrimaryPCU is linked to CU via Radio, Hopping (IH flashes as linkgets weaker)

WM N/A CU is linked to primary PCU (ID programmed) via tether cable

N/A CU is linked via tether cable to PCU (ID not programmed)

MM ID Programming initiated. See section 4.6 for details

ID Programming Blocked; reset power on CU and Download ID again. See section
4.6 for details

Skylift Patriot LCD Quici<Start Guide MAN-G2B-XXXX Rev 1
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3.6.2 Error Indicators

The Central Unit will indicate detected errors via the internal double 7-segment LED display. If the Central Unit de
tects an error It will be indicated by the STATUS LED flashing red; while the Internal LED Display indicates the error
code. The digits "Er" are flashed, followed by two blocks with the corresponding error code.

Example of an error code sequence:

Block 1 Block 2

Repeated times

The example above would Indicate that there Is a Short Circuit on PWM Output lA

The error code sequence will repeat itself three times if the error is considered a soft error and reboot to standby
mode to try and clear the error. If the error is considered a hard error the error code sequence will repeat until the
power is disconnected.

Below is a list of error codes and their meaning;

Block 2 Block 3 Description Cause Action

01 01 EEPROM Fail

ure

Incorrect checksum on EEPROM, last
stored data will be set.

Reset system, if persistent; Re-load
application program.

01 02 Flash Memory
Failure

Incorrect checksum on flash

memory.

Reset system, if persistent; Re-load
application program.

01 03 Stack Memory
Failure

Incorrect sizes of data in CANopen
protocol, incorrect dataflow or stack
overflow.

System will self reset automatically. If
persistent; Re-load application pro
gram.

01 04 RAM memory
failure

Incorrect RAM and/or hardware
Identification.

System will self reset automatically. If
persistent; Re-load application pro
gram.

02 01 Illegal voltage
DV-output

DV-output (DV+) externally supplied
System will self reset.

Check DV-output connection. Remove
terminal connector and reset system.

02 02 Short circuit

DV-output
DV-output error; DV output (DV+)
short circuited or overloaded.

System will self reset. Check DV-
output connection. Remove terminal
connector and reset svstem.

02 03 Safety switch
error

Safety switch output read back error,
incorrect voltage {High instead of
Low).

System will self reset. Remove all ter
minal connectors and reset system.

02 04 Safety switch
error

Safety switch output read back error,
incorrect voltage (Low instead of
Hiqh).

System will self reset. Remove all ter
minal connectors and reset system.

02 05 CAN Safety
loop error

Incorrect status of CAN safety loop. System will self reset. Check CAN safe
ty loop connection. Reset svstem.

03 00 Illegal voltage
Digital output

Digital output (1-14) illegal voltage,
expected low signal but read as high
(could be anv of the available 14).

System will self reset. Check digital
output connections. Remove terminal
connector and reset svstem.

04 00 Short circuit;
Digital output

Digital output (1-14) short circuited
or overloaded (could be any of the
available 14 outputs).

System will self reset. Check digital
output connections. Remove terminal
connector and reset system.

05 00 Error input
triggered
(Danfoss CU
only)

Error signal for Danfoss valve trig
gered (Could be any of the available
8 inputs)

System will self reset. Check analog
output connections. Remove terminal
connector and reset system.

06 XX Illegal voltage
Analog output

Wrong voltage on analog output
(Block 3 declares related output;
lA.lB....).

System will self reset. Check analog
output connections. Remove terminal
connector and reset system.

Skyiift Patriot LCD Quick Start Guide MAN-G2B-XXXX Rev 1
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3.6.2 Error Indicators (cont'd...)

Block 2 Block 3 Description Cause Action

07 XX Illegal voltage
Analog output

Wrong current on analog output
(Block 3 declares related output;
1A,1B....).

System will self reset. Check connec
tions. Remove terminal connector and

reset system.

08 01 CAN Passive CAN bus in passive mode. System will self reset. Check CAN con
nections. Check other nodes on bus
and reset system.

08 02 CAN I/O buffer
overflow

CAN overrun; either the CAN input or
CAN output buffer are full.

System will self reset. Reset system,
re-Initiate via CAN controller.

08 03 CAN physical
layer error

Bad communication/transmission. System will self reset. Check CAN con
nections. Check other nodes on bus
and reset system.

08 04 CAN PDO

length
exceeded

PDO length is to long. System will self reset. Reset system,
re-Initiate via CAN controller.

08 OS CAN PDO

length error
PDO length is too short. System will self reset. Reset system,

re-initiate via CAN controller.

08 06 CAN Transmit

COB-ID

collision

To many collisions on CANbus. System will self reset. Check CAN con
nections. Check other nodes on bus
and reset system, re-initiate via CAN
controller.

10 N/A PCU failure;
E-Stop

Error transmitted from PCU: Illegal
signal from PCU emergency stop
switch.

System will self reset. Check
emergency stop switch on PCU.

11 N/A PCU failure;
Analog input

Error transmitted from PCU: Analog
input active on start-up.

System will self reset. Ensure all ana
logue inputs on PCU are at zero/
neutral position. Restart PCU.

13 N/A PCU failure;
Analog input

Error transmitted from PCU: Signal
redundancy test; illegal signal from
analog input.

System will self reset. Diagnose PCU
via TEST MODE.

14 01 ID program
ming failure

ID-code and/or parameter settings
not accepted.

System will self reset. Retry ID-
programming procedure.

14 02 Program fail
ure

Programmable logic parameter error. System will self reset. Reset applica
tion program.

15 XX PWM output
failure

Analog output short circuited or
overloaded. (Block 3 declares relat
ed output; 1A,1B....).

System will self reset. Check analog
output connections. Remove terminal
connector and reset system.

16 XX PWM output
failure

Analogue output not connected
(programmable feature). (Block 3
declares related output: lA.lB....).

System will self reset. Check analog
output connections. Remove terminal
connector and reset svstem.

17 01 Low supply
power

Low power supply (Below 8.5 VDC). System will self reset. Check power
supply and supply connections.

17 02 High supply
power

High power supply (Above 36 VDC). System will self reset. Check power
supply and supply connections.

Skylift Patriot LCD Quick Start Guide MAN-G2B-XXXX Revl 10
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4 PCU
4.1 Mini Switcii and Joysticl< Layout

i)

Switches

Switch Legend

L Latched or Detent

M Momentary or Sprina return

POT Uni-Directional Potentiometer (0-10)

Paddles

7^

202

^ # #
S4 /C^/T^^O/O \ S6

S5 /<S^^ \ SIO

m m
ZB

XB4-

AXIS

YA

YB

Axis Function in (A) Direction Function in (B) Direction

PI Jib Down/Pole Guide Close Jib Up/Poie Guide Open

P2 Auqer/Winch Down Auqer/Winch Up

P3 Boom CW Boom CCW

P4 Boom 2 Out Boom 2 In

P5 Boom 3 Out Boom 3 In

P6 Boom Down Boom Up

ZA

-»XA

Position Axis
Function A

Center
Function B

Type Name Type Name

SI Y M Boom Enable N/A

S2 Y L Pole Claw Tilt ON N/A L Pole Claw Tilt OFF

S3

S4 Y M Engine Start OFF M Engine Stop

S5

S6 Y M RPM High OFF M RPM Low

S7

S8

S9 Y L Boom Enable N/A L LINK

SIO Y M Tool Circuit On OFF M Tool Circuit On

Skylift Patriot LCD Quick Start Guide MAN-G2B-XXXX Rev 1 11
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4.2 Power / Stop / Micro Speed Switch Panel

No Description

1 Micro Speed (Green) / RF Indicator (Red) LED

2 Power ON / Low Battery LED

3 Micro Speed Switch

4 Stop Function Mushroom Button; twist to reset

5 Power / Function Button

Theabove figure and table detail the layoutof a MaxI generic Power/ Stop/ Micro Speed Switch panel. Mini switchpanelsare
verysimilar in layoutwith the same functionality. Indicators and switch functions are detailed in the sections below.

4.3 PCU Battery and Ciiarglng

Each Battery needs to be fully charged before use. Connect charger

to 10-32 VDC or 120 VAC depending on type supplied.

PCU battery compartment is located in the bottom of the PCU hous

ing. Batteries are keyed to ensure correct orientation.

Power on s Solid Red

Charging = Flashing Green

Ready = Solid Green

• Ensure terminals are clean and free from debris before installation of a battery

• A new fully charged battery will last approximately 8 hours on a charge. Extremely cold

conditions can reduce battery performance.

• PCU'sare typically programmed with a 5 minute inactivity timeout as a battery saving

feature; turning off the PCU after Xminutes of paddle / joystick inactivity. This is a configurable

feature that can be adjusted or removed as requested.

Low Batterv is indicated on the PCU when the internal Buzzer beeps 3 times

and the Power ON / Low Battery LED flashed Red.

Skylift Patriot LCD Quick Start Guide MAN-G2B-XXXX Rev 1 12
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4.4 Powering the PCU

A.

Install charged battery or
connect tether cable

D.
X4

on

Rotate E-Stop CW Press and hold Power Button until Power
ON LED will illuminates solid RED

Note: If no link is established the RF indicator LED will flash RED 4times then turn off. Continue to Section 4.6 Downloading ID:
Pairing PCU and CU.

Tether Note: Tether connection has priority over RF transmission, if a tether link is present between the PCU and CU theradio will
be disabled and battery will be charged (if installed). The PCU inactivity timeout will also bedisabled when connected via tether
cable.

4.5 Micro Switch Operation
The Micro Speed Switch can be programmed to reduce the maximum speed of any Proportional Paddle / Joystick outputs. Typically
In five (5) steps as indicated in the table below. The number of steps and percentage of reductions is adjustable.

Micro / RF LED Green Indication

not lit 0 to 100 % speed (normal speed)

1 blink every third second 0 to 50 % speed

2 blink every third second 0 to 50 % speed

3 blink every third second 0 to 40 % speed

4 blink every third second 0 to 30 % speed

5 blink every third second 0 to 20 % speed

Pressing the Micro Speed switch to theTurtle position will decrease the proportion-

al outputs by one step In the above table.

Pressing the Micro Speed switch to the Rabbit position will return the proportional

V—-y outputs to 100% operation.

• For safety reasons, a return to 100% steering can only be made if all Paddles / Joysticks are in their center positions.

• When thegreen LED is blinking, the Micro-speed function is activated. The number ofblinks indicates theoperating speed as
defined in thetable above. If the Stop Function is pressed on the PCU, the PCU will start from the last chosen speed.

Skylift Patriot LCD Quick Start Guide MAN-G2B-XXXX Revl 13
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4.6 Downloading ID: Pairing PCU and CU
Programs the unique ID-code required for radio communication between the Portable Control Unit and Central Unit. Typically the
CU may store amaximum of 1PCU ID-code. If another PCU is required to operate the CU via radio, the ID-code procedure is re
quired to be done and the previous ID-code will be overwritten.

A.

Remove battery from PCU and connect
tether cable between CU and PCU.

c. Remote / OFF / Manual Switch

Cycle power on CU ->Toggle
switch from OFF (center) to Re
mote (up) position. Step D. must
be done within 45 seconds of C.

E.

The PCUwill beep in quici< succession to
confirm programming is completed.

OFF

REMOTE

F.

O/T

Release E-Stop; Rotate ON

Press and hold Power Button (approx. 10 Seconds) until
Power ON LED illuminates solid RED and Buzzer in PCU

beeps once.

PCU ID is now being sent to CU. to

If this procedure does not work, repeat the programming
(see items B-E). If it still does not work, contact Scanreco
North America.

Skylift Patriot LCD Quick Start Guide MAN-G2B-XXXX Rev 1
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4.7 Display Features

Home Screen

Battery Level

Indicator ( SMVLIFT )

Radio Signal

Indicator

Solid bars indicate battery level. The more solid

bars the more battery life remaining. Low Battery

Is still indicated on the PCU when the internal

Buzzer beeps 3 times and the Power ON / Low

Battery LED flashed Red.

Solid bars indicate radio signal detected. The more

solid bars displayed the stronger the signal.

Communication Error

In the event the transmitter and the receiver have lost signal between one another this graphic will be displayed.

Also in the event a switch is not in neutral/off position at start up this is the graphic that is displayed.

Skylift Patriot LCD Quick Start Guide MAN-G2B-XXXX Rev 1 15
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4x0.53"THRU
V0.88"X82®

INITEM3017-1
2HOLESEACHSIDE

AFTERASSEMBLY

1.50-TYP.

2.25"TYP.

29.5ff*

•25"TYP..125"TYP.

®@'

-(.125"
DETAILA

SCALE1:4

)

wvBiom

DA1E

IMPORTANT!
POSITIONHOLESASSHOWN

2x0.422"THRU
1/2-13UNCTHRU

INITEM3017-2
2HOLESEACHSIDE

AFTERASSEMBLY

(ZOO").25"TYP,.25"TYP.

(6.00"

1
-(8.00"}—

•2.00"TYP.

ITEMNO.PARTNUMBERDESCRIPTIONQTY.
13017-13"ODX5/8"WALLA36STEEL.8"LONG1
23017-25"X?'X3/ff'WALLA36STEELTUBING,7"LONG1
33017-36"X4"X1/2'WALLFIBERGLASSTUBING.18"LONG1
43017-45"X2"X.375"WALLSTEELTUBING1
53017-5SPACER2
63017-6CAP1
73017-7CAP1
83590DUALBUCKETSUPPORTBRACKET2
9-1/T-}3X1"LONGSOCKETHEADCOUNTERSUNKCAPSCREW8
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Lymen GenS led work Ught
5" Rectangle:
#EWLa400TBDF0W Flood Pattern

#EWLC1400TBDS0W Spot Pattern
#EWLC1400TBDT0W Trapezoid Pattern

IP67

• Intense & bright LED Work Light is built forthe most

demanding environments

• Corrosive resistant materials including high tech plas
tics, aluminum housing 8 stainlesssteel bracket

• Light is certified to IP67 specifications for rigorous
dust 6 waterimmersion testing - heavy dutydesign wrthstands
&outlasts harsh environmental conditions

• Waterproof 0-ring sealed design

• 10 - SO Vdc input voltage range for use on many types of
vehicles around the world

• Premium optics maximize the LED light output

• Rated to last 30,000+ hours for a long-lasting 8 reliable,
bright white light source to illuminate your work/play areas

• Adjustable Mounting Bracket wrth 180" of tilt forward

or backward to aim the light as needed

• Low maintenance & reduced operating costs - no
more broken or bumed out bulbs

Spot

Trapezoid Flood

i

Tech Spocs

tiiuininstion

Patterns:

1400 Lumen Woric Light

Flood {40* Horiz. x 25' Vert.).Spot (10*)
or Trapezoid (40' Horiz. x 15* Vert.)

Madewithcorrosiire resistant matcricils Including high
Itenh plastics, aiuniimini housing fa stainless steelhracltet.

ColorTemp.:

L^ht Sync:

Technology:

Mounting:

Input Voltage:

Cunent Draw:

Dimensions:

Operating Temp.:

e Gen3 LEOs

Surface Mount with provided U-brackei

TO- 50 Vdc for worldwide use

3.7 amps @ 12.6 Vdc
1.8 amps @ 25.6 Vdc
0.9 amps @ 51.2 Vdc

vijidth XHeight x^epth
5" (13 cm) V*/x 4" (10 cm) H x 2.6" (66 mm) D

Overall Height: 5,5" (14 cm) incl. bracket

•40" to +65'C/-104''tO+149'F

All i-ED irjoric lights ate auallalile hi Spot. Flood or
Trapezoid illumination {latternsfor ei^cry need.
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REPLACEMENT PARTS LIST
SERIAL NO. 1089000 AND UP

P/N 68801

ORDERING INFORMATION:

When orderingplease give Warn Model, Serial Number&Batteryvoltage.
Part may be obtained through your local dealer or distributor.
ITEM flTY PART NO DESCRIPTION

1 1 68771 GEAR HOUSING
2 1 32437 SUN GEAR. 12 TOOTH
3 1 61739 CARRIER ASSEMBLY, STAGE 1
4 1 61738 CARRIER ASSEMBLY. STAGE 2
5 1 68769 RING GEAR. OUTPUT STAGE
6 1 65933 CARRIER ASSEMBLY. STAGE 3
7 1 67970 SHAFT.DRIVE,12.023 X .312
8 2 16336 DRUM BUSHING NYLON
9 2 17150 S/P RADIAL OIL SEAL
10 6 60451 BOLT.SHCS. 5/16-18 x 1-1/4F THREAD CUT
11 1 68770 DRUM SUPPORT. GEAR TRAIN END

(Includes Item: 8,and 9)
12 14964 GASKET
12A 10 15603 CAPSCREWS. 1/4-20X3"
13 13826 THRUST WASHER. NYLON
14 1 15466 DRUM ASSEMBLY
15 1 32456 BRAKE ASSEMBLY
15A 32408 TIE ROD
16 1 68772 DRUM SUPPORT, MOTOR END
17 1 60730 DRIVER, BRAKE WIDE TANGS
18 1 63533 GASKET.MOTOR
19 1 68773 MOTOR. 12V, BIC. W/TPD
20 1 15901 CABLE ASSEMBLY. 72" BLACK
21 1 26744 CAPSCREW. M8X1.25 X 12mm
22 1 61950 WIRE ROPE ASSEMBLY, 7/16x90'
23 1 16064 CPSCR BTN HD, 5/16-18x3/8"
24 1 68774 S/P, CONTROL PACK,16.5ti
25 1 33295 CABLE ASSEMBLY. 72" RED

28396 SOLENOID, TERMINAL UPRIGHT (N/S)
27 1 68776 HOUSING, ASSY, CONTROL,16.5ti
28 1 72566 REMOTE CONTROL ASSEMBLY,

W/LED-FLASHLIGHT
29 1 28626 HOOK, CLEVIS, 1/2" SAFETY
30 1 61956 ROLLER FAIRLEAD ASSEMBLY
31 1 68648 LABEL,16.5ti WARNING
32 1 68646 LABEL,MODEL IDENTIFIER, 16.5ti

68775 REVB1
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Warn Industries, Inc.

12900 S.E. Capps Road

Clackamas, OR USA 97015^903

1-503-722-1200 FAX:1-503-722-3000

www.wam.com

Customer Service / Service Clients: 1-800-543-9276

International Sales Support / Les Ventes Internationales

Soutiennent 1-503-722-1200

e 2011 Warn Industries. Inc.
WARN®, the WARN logo are re^stered trade
marks of Warn Industries. Inc.
WARN® et le logo WARN sont des marques
d^pos^es de Warn Industries. Inc.

C€

68735B6

)

Large Frame Ti Winch

INSTALLATION AND OPERATOR'S GUIDE
GUIDE DINSTALLATION ET OPERATEUR
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ORIGI I STRUCTIONS}

Winch Installation and Operator's
Guide

Every winching situation has the potentiai for personal injury. Inorderto minimize that
risl<, itis important toread this guide and The Basic Guide to \Mnching Techniques
carefully. Please familiarize yourself with the operation ofyour winch before using it, and
be constantly safety oriented. In this guide, wewill set forth many ofthebasic rules of
safewinch operation. Please read The Basic Guide toWinching Techniques for more
infonfnatlon on your winch and proper rigging techniques. Remember, because every
winching situation is different, yourconstantgoodjudgment and consistentfocuson
safety are of great importance.

TABLE OF CONTENTS:

SAFETY

Symbol Index

General SafetyPrecautions 3.5

Safe Working Conditions

INSTRUCTIONS

Mounting VNfinch

Electrical Connections

Operating Instructions

Stretching Wire Rope 10-11

Warn Industries Inc.
12900 SE Capps Road
Clackamas, OR 97015

USA

Customer Service: (800)543-VVARN
(9276)

International: (503) 722-1200
Fax: (503) 722-3000

WARN® and the WARN logoare registered trademarks ofWarnIndustries. Inc.
02011 Warn Industries. Inc.

www.wam.com

WHRN INDUSTRIES ' WINCH
1

SYMBOL INDEX

SYMBOL EXPLANATION

Read the Instruction
Manual

Always Wear Hearing
and Eye Protection

Never Use Winch as a
Hoist

Property 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

WARN INDUSTRIES * WINCH
2

)
EXPLANATION

Always Wear Leather
Gloves

Do Not Move People

Always Use Supplied
Hook Strap

NeverApply Load to
Hook Tip or Latch

Never Wind Rope Over
Top of Drum

Fairiead Pinch Point

Hot Surface Hazard

Fire and Bum Hazard

Moving Parts Hazard



GENERAL SAFETY PRECAUTIONS

Warnings and Cautions

As you read these instructions, youwill see
WARNINGS, CAUTIONS, NOTICES and NOTES.
Each messagehasa specific purpose. WARNINGS
aresafetymessagesthat indicate a potentially
hazardous situation,which, ifnot avoided could result
in serious injury ordeath. CAUTIONS aresafety
messages that indicate a potentially hazardous
situationwhich, ifnot avoided, could result in minor
ormoderate injury. ACAUTION may alsot)e used
to alertagainst unsafe practice. CAUTIONS and
WARNINGS identify the hazard, indicate howto avoid
the hazard, andadvise ofthe probable consequence
ofnotavoiding the hazard. NOTICES are messages
to avoidproperty damage. NOTES are additional
information to help youcomplete a procedure.
PLEASE WORK SAFELY!

ik WARNING

MOVING PARTS ENTANGLEMENT

HAZARD

Failure to observe tfiese instructions could

leadto serious injury or death.
• Always usea hook marked 1/2"(13mm)orlarger

with the M15000 and 16.5tj fairlead.

• Always ensurehook latch isclosed and not
supportingload.

• Never apply loadto hook tip or latch. Apply load
onlyto the center of ho(A.

• Never use a hook whosethroat opening has
increased, orwhose tipis bent or twisted.

• Always use a hook with a latch.
• Always keepwired remote control leadand

power cordclearofthedmm, rope,andrigging.
Inspect forcracks,pinches, frayed wiresor loose
connections. Damaged components mustbe
r^laced beforeoperation.

i: • I 'f'SSlC

WARNING

MOVING PARTS ENTANGLEMENT

HAZARD

Failure to observe these instructions could
lead to serious Injury or death.

General Safety:
• Always Know Ycwr Winch. Take time tofully read

the Instructions and/orOperations Guide, and/or
Basic Guide toWinching Techniques, inorder to
understand yourwinch and its(derations.

• Never exceed winch orwinch rope rated capacity.
Double lineusing3 snatch Mock to reducewinch
load.

• Always wear heavy leather gloves when handling
winch rope.

• Never use winch or winch ropefor towing. Shock
loadscandamage, overfoad andbreak rope.

• Never use a winch to secure a load.

• Never operate Uiis winc^when under the influence
ofdrugs, alcohol or medication.

• Never operatethis winch ifyou are under 16years
ofage.

• Always ensuretheoperator andbystandnders are
aware ofthe stability ofthe vehicle and/orload.

• Always pass remote leadthnj window when used
in vehicle.

InstallationSafety:
• Always choose a mounting location thatis

sufficiently sb'ong towithstand themaximum pulling
capacityofyourwinch.

• Always usegrade 5(grade 8.8metric) orbetter
hardware.

• Neverweldmounting bolts.
• Always usefactory approved mounting hardware,

components, and accessories.
• Neveruse boltsthatare toolong.
• Always complete thewinch installation andhook

attachment beforeinstalling the wiring.
• Always keephandsclearofwinch rope, hook

loop, hook andfairlead (^)ening during installation,
operation, and whenspoofing inorouL

• Always position fairlead witfi waming readily visible
on top.

• Always prestretch ropeandrespool under load
beforeuse. Tightly wound rope reduceschances of
'binding',whicA can damage the rope.

GENERAL SAFETY PRECAUTIONS

'WARNING

*

MOVING PARTS ENTANGLEMENT

HAZARD

Failure to observe these instructions could

lead to serious injury or death.

Winching Safety:
• Always inspect winch rope, hook, andslings

before operating winch. Frayed, kinked
ordamaged winch ropemustbe replaced
immediately Damaged components must be
replaced before operation. Protect partsfrom
damage.

• AUvays remove anyelement orobstacle thatmay
interfere with safe operation of thewinch.

• Always becertain theanchor you select will
withstand the loadand the strapor chainv«ll not
slip.

• Always use supplied hook strapwhenever
spooling winch ropeinor out, during installation
and during <^eration.

• Always require operators andbystanders tobe
aware of vehide and or k>ad.

• Ahvaysbe awareof stability ofvehicle and load
during vnnching, keep others away. Alert all
bystanders ofan unstable condition.

• Always unspool as much wire ropeas possible
whenrigging. Double lineor pick distantanchor
point.

• Always take time touseappropriate rigging
techniques fora winch pull.

• Nevertouchwinch ropeor hookwhile someone
elseisat thecontrol switch orduring winching
operation.

• Neverengage ordisengageclutch ifwinch is
underload,winch rope is intensionor dnjmis
moving.

• Nevertouchwinch ropeor ho(A while under
tension or under load.

• Always standdear ofwinch r<^ andloadand
keepothersaway while winching.

• Never use v^icle to pull loadonwinch rope.
Combined load orshock load candamage,
overload and breakrope.

• Never wrapwinchrope bad onto itself. Use a
choker chain or treetnink protector onthe anchor.

WARNING

FALLINGOR CRUSHING HAZARD

Failure to observe these instructions could

leadto seriousinjury or death.
• Always standdear,keep hands dear, keep others

away

• Never operate winch with less than 5wraps ofrope
aroundthe dmm. Ropecouldcome loose fr<xn the
dnjm,as the r<veattachmentto the dnjmis not
designed tohold a load. ,

• Never usewinch as a hoist ortosuspend a load.
• Always be certain anchor will withstand load, use

appropriate rigging and take time torig correctly.
• Neveruse winch to lift or movepersons.
• Never useexcessive effort tofreespocri winch rope.
• Always useproper posture/lifting technique or

getliffing assistance while handling and Installing
product.

• Always spool theropecmto thednjm inUie
direction spedfied bythewinch waming label on
thewinch and/or documentation. This isrequired
for fte automatic brake (if soequipped) tofunction
pnsp^y.

• Always spoolthewinch ropeontothe drum as
indicated bythe daim rotatnn label.

A. WARNING

CUT AND BURN HAZARD

Failure to observe these instructions could
lead to serious injury or death.

Toavoid injury to handsand fingers:
• Always wear heavy leather gloves when handling

winchrc^e.
• Always be awareofpossible hotsurfacesat winch

motor, drumor ropeduring orafterwindi use.



^ GENERAL SAFETY PRECAUTIONS )

, VYARNINCS lA CXOHBn

CHEMICAL AND FIRE HAZARD

Failure to observe these instructions could
leadto serious injury or death.
• Always remove jewelry andwear eyeprotecBorf.
• Never route electrical cables across sharp edges.
• Never route eleclrical cablesnearpartsthaiget

hot

• Never r(Mjte electrical cablesthrough or near
moving parts.

• Always placethesupplied (ennlnal bootson
wires and terminals as directed bytheinstallatiMi
instructions.

• Never leanoverbattery while making
connections.

• Never route electrical cablesoverbattery
terminals.

• Never shortbattery terminals with metal objects.
• Always verify area isdear offuel lines, fuel tank,

brake lines, electrical wires, etc.. ^en drilling.
• Always consult operator's manual for proper

wiring details.
• Always insulate andprotect all exposed wiring

and dectrical terminals.

CUT AND BURN HAZARD

Failure to observe these instructions could
lead to minor or moderate injury.
• Never letwindi rope slip ttirough your hands.

A CAUTION

MOVING PARTS ENTANGLEMENT

HAZARD

Failure to observe these Instructions could
lead to minor or moderate injury.
To avoid injury to handsor fingers:
• Never leave r^ote control where it can be

activated during free spooling, rigging, orwhen the
winch is not beingused.

• Never leave thewinch remote control plugged in
when installing, freespooling, rigging, servicing or
whenthewinch is notbeing used.

NOTICE
AVOID WINCH AND EQUIPMENT
DAMAGE

• Always avoid sidepulls which canpile upwire
ropeat oneendofthedoim. This candamage
wire rope or winch.

• Always ensure thedutch isfully engaged or
disengaged.

• Always usecaretonotdamage thevehide frame
whOT anchoring toa vehide during a winching
operation.

• Neversubmergewinch inwater
• Always store the remote control in a protected,

dean, dryarea.

SAFE WORKING CONDITIONS

mmmm

Ahivays stand
clear,keep
hands clear,
keep others
away.

Always require
operators and
bystandersto be
aware of vehide

and or load.

Never leave

remote control

where it can be

adrvated during
freespooling,
rigging, orwhen
the winch is not
beingused.

NevCT subm^e
winch in water.

SAFE WORKING CONDITIONS
The operator should always

operate the v^inch from a safe
position when pulling a load. The
safe areas are: (1) Perpendicular
to the wire rope. (2) Inside the
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 fails
when under load.

Operate winch from the fully
extended remote control cord
length whenever possible. The
operator must always be at least
8 ft. (2.44 m) from the winch
while operating. This will prevent
entanglement with the fairlead and
keep the operator out of harms
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 dmm 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 corrosion.

Maintenance

No lubrication is required for
the life of the winch unless the
winch has been submerged in
water. If this 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,warn.com.

The wire rope must always
spool onto the drum as indicated
by the dnjm rotation decal on the
winch.

VWRN INDUSTRIES * WINCH



MOUNTING WINCH
Choose a mounting location

that is sufficiently strong enough
to withstand the loads you intend
to winch. Onlythe 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 daim rotation
decal.

Refer to the following
diagrams for proper mounting
orientation.

Mounting Bolt Pattern;
Standard; 10" x 4.5". 254 mm x 114.

,^3/8* (95 mm) X4

STANDARD HOLE PATTERN

'10*(254 mm)

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
fasteners may also be moved to
the unused holes in the control
pack base plate for additional
mounting flexibility.

' Plate Thickness Bolt 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)

A'WAgjlWGf
Always choose
a mounting
location that is

suffidentl/strong
to withstand the

maximum pulling
capacityofyour
win(^.

Always complete
the winch

installation and

attach ^e hook

beforeinstalling
the wiring.

Never use Mts

that are too long.

Mounting Details:
(1)Smooth and flat, thickness = 5/16" (8 mm)
(2) 7/16" (11.1 mm) lockwasherX4
(3) 7/16-14 X 1 1/2"long, grade 5 boltX4

Torque50-55 ft. lbs. (68-75Nm)
(4)7/16" (11.1 mm) flatwasherX 6
(5) 7/16-14 X 1 3/4" long, grade 5 boltX 2

Torque50-55 ft. lbs. (68-75Nm)

WARN mOUSTRIES * WINCH

ELECTRICAL CONNECTIONS

Never route

electncal cables

aaoss sharp
edges.

Never route

electncal cables
near parts that
get hot

Never route

electrical cables

ttirough or near
movingparts.

Always ^ace
the supplied
terminal boots

on wires and

terminals as

directed by
the installation

instructions.

Alwaysinsulate
and protectall
exposed wiring
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
Afully 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

• 1ogolje
3^50^5

VMRN INDUSTRIES • WINCH



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 Uie
gear train and wire rope drum are
uncoupled allowing the dmm to
rotate freely.

The clutch lever, located on
the winch housing opposite the
motor, controls the clutch position.
To prevent damage, always fully
engage or Rilly disengage the clutch
lever

Disengaged;

Engaged;

OPERATING INSTRUCTIONS

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 Winctiing Techniques for more
infomialion.

Always leave at least 5 wraps
of rope on thednjm.

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 far
exceed the winch and rope ratings.

Spooling In Under No Load
Spooling with an Assistant: 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.

Spooling Alone: Arrange the wire
rope to be spooled so it will not
kink or tangle when spooled. Be
sure any wire rope on the dnjm is
tightly and evenly layered. Spool
enough wire rope to complete the
next full layer on the drum.
Tighten and straighten the layer.

A WARNING

Always
(ake time to

fully understand
yourwinch and
thewinching
(^ration by
reviewing The
Basic Guide

to Winching
Techniques
included with

your winch.

A WARNWC^
Never engage or
disengage clutch
if winch is under

load,winchrope
is in tension or

dmm is moving.

A WARMN^
Neveroperate
winch with less

than5 wraps
of rope around
the drum. Rope
could come

loose from the

drum, as the
rope attachment
to the drum is

notdesignedto
hold a load.

Do Notpower-
out rope more
than 30 fl.

withoutallowing
the winch to cool

fCM* 20 minutes

before powering
rope t>ack in.
Instead,place
the clutch in

freespool and
pull the ropeoff
by hand.
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OPERATING INSTRUCTIONS & STRETCHING WIRE .

A WARNING^
Always l(eep
hands dear

of winch rope,
hook loop, hook
and fairlead

opening during
installation,

operation, and
when spooling in
or out

A i- WARNtHS^

Never touch

winchr(^e
Of hook while

someone else

is at the control
switch or

during winching
operabon.

Alwayswear
heavyleather
gloves when
handling winch
rope.

A'̂ WARNtM(^
Always use
suppliedhook
strap whoever
spooling winch
rope in or
out,during
installatk)n or

operation to
avoidinjury
to hands and

fingers.

OPERATING INSTRUCTIONS
ConL

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 within 6 ft. {2 m)
of the fairlead, disconnect the 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 the hook is within
3 ft. {1 m) of the fairlead. 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
fairlead. 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,

Overloading/Overheating
This winch is rated for

intermittent duty. When the motor
approaches stall speed, very rapid
heat buildup occurs which may
cause motor damage.

Double-line n'gging(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 if the winch is operated for
a long period of time, the LED in
the remote will blink. Short periods
of operation withthe LED blinking
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 properly
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 drum. Once the
wire rope is spooled out, turn 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 turn the vehicle off.

4) Connect the remote control to
the winch. Standing approximately
8 ft. (2.44 m) away from the
winch, power-in the winch until
all of the slack is wound onto
the winch dnjm. Disconnect the
remote control from the winch.
Hold tension on the wire rope with
one hand; carefully push the wire
rope to the 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 the bottom of the drum, not the
top, or the automatic load holding
brake will not function properly.
(If the wire rope is winding off the
top you have powered the winch
"out" instead of "in" on the remote
control).

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 turn 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 deforming 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 correctly by watching
it move across the falrlead 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 turn the vehicle
off. Exit the vehicle and inspect the
winch to make sure that the wire

rope is being evenly wound onto
the winch dmm 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 property, repeat step 6 until
the vehicle is within 6 ft. (2 m) of
the winch anchor. Once within 6 ft.

(2 m), 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 wire rope.
Then place the transmission in
park or in gear and turn 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 fairlead.
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
fairlead. 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.

WARN INDUSTRIES ' WINCH

Always
prestretch rope
and respcx^
under load

before use.

Tigtitly wound
rope reduces
chances of

"binding", which
can damage the
rope.

Never touch

rope or hook
while someone

dse is a( the

control switch or

during winching
operation.

Never operate
winch with less

than 5 wraps
of rope around
thednjm. Rope
could come

loose from the

drum, as the

rope attachment
to the drum is

not designed to
hold a k>ad.

TRADUCTION DE LA NOTICE ORIGINALS

Treuil

Guide d'installation et manuel de

I'utilisateur
Chaque situation de treuillage peut potentiellement occasionner des blessures. Afin
de minimiser ce risque, il est important de lire attentivement le present guide ainsi que
le manuel de base des techniques de treuillage. Veillez d vous familiariser avec le
maniement du treuil avant de I'utiliser et ^ vous pr^occuper avant tout de la s^curit^.
Nous exposons dans ce guide de nombreuses regies de sScuritd fondamentales pour
le maniement du treuil. Veuillez lire le manuel de base des techniques de treuillage
pour de plus amples infomiations concernant votre treuil et les techniques ad^quates de
cdblage. Ne pasoubiier, comme chaque situation de treuillage est diff^rente, lebon sens
et I'attachement constant aux principes de s6curit6 sont d'une importance primordiale.

TABLE DES MATIERES :

SeCURITt

Index des symboles 13

H/lesures g6n6rales de s6curit6 14-16

Conditions de travail sures 17

INSTRUCTIONS

Montage du treuil 18
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InstrucUons d'utilisation 20-21

^tirement initial du cSble 21-22

Warn Industries Inc.
12900 SE Capps Road
Clackamas, OR 97015

^tats-Unis

Service d la clientele : (800) 543-WARN
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SYMBOLE EXPLICATION

^ Lirefe manuel
= d'utillsatlon

m

m

Toujours porter un
dispositif de protection
auditive et oculaire

Ne jamais utiliser le treuil
comme palan.

Positionner correctement
la charge dans la gorge
du crochet

Enrouler le cdble sur le

dessous du tambour

Danger d'6crasement
des doigts dans le guide-
cSble

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)

INDEX DES SYMBOLEg ) MESURES GENERALES DE SECURITE

SYMBOLE I EXPLICATION

(?^/Qk
Point de pincement du
guide-cable

Toujours porter des
gants de cuir

Ne pas d^placer des
personnes

Toujours utiliser la
sangle de crochet
fournie

Ne jamais appliquer la
charge sur rextr6mit6 ou
le loquet du crochet

Ne jamais enrouler le
cdble sur le dessus du
tambour

Risque de surface
chaude

Risque d'incendie et de
brOlure

Danger lig d des pieces
mobiles

Avertissements et mises
en garde

A ii]
Lesdirectives sulvantes comprennent des
indicationsindyfees AVERTISSEMENT, AHENTION,
AVIS et REMARQUE. Chacune a un objectif bien
pr6ds:AVERTISSEMENT pr^sente desconsignes de
s^rit^ soulignant undangerpotentiel qui. s'iln'est
pas peutentrainer des blessures gravesou la
mortATTENTION comprend desconsignes de s6curit6
signalant undanger potentiel qui, s'il n'estpasdvit^,
peuten^ainerdes blessures I6g^res ou mod^r^s.
ATTENTION sert aussid signal^- uneutilisation
dangereuse.ATTENTION et A\^RTISSEMENT
identilient un danger, indiquent comment I'̂ viter et
montrent ses cons^uences possibles si on I'tgnore.
AVIS prteentedes consignes visant d ^viter les
dommages mat^riels. REMARQUE donnedes
renseignements additionnels qui aidenl d accomplir une
procedure. TRAVAILLEZ PRUDEMMENT!

AVERTISSEIVIENT

DANGER DE HAPPEMENT PAR DES
PIECES MOBILES
Le non-respect desconsignes peutentrainer
des blessuresgravesou lamart.
• Utilisez toujours unaochet poftant la menti(X)«

1/2». 13mm»ouplus grosavecleguide-cdble des
mod^es M15000 et 16.Sti.

• Toujours s'assurerquele loquet du crochet est
fennS et qu'il nesoutient aucune charge.

• Nejamais appliquer lacha^e sur rextr^mitd ou le
loquet du crochet. Appliquer lacharge uniquement
au centre du crochet

• Nejamais uliliser unao^et dontI'ouverture de la
gorge a augments ou dontTextr^mitfe est court>6e
ou tordue.

• Toujours utiliser un aochetmuni d'un loquet
• Toujours garder le fil de la t^i^mmande et le

cordon d'alimentation d I'^rt dutambour, du
cdble etducdblage. S'assurer qu'il n'y a pasde
fissures, de points de pincement de fils effiloch^s
oudeconnexions desserr^. Tous lescomposants
endommagte doivenl 6treremplacfe avant d'utiliser
le produil

DANGER DE HAPPEMENT PAR DES
PIECES MOBILES
Le non-respect des consignes peutentrainer
des blessuresgravesou la mort.
Consignesde s^curit^g^n^rales;
• IIfaut towours avoirunebonne connatssance

du treuil. Prendrele tempsde blenlire le manuel
d'uSlisation, el/ou lemanuel debase destechniques
de treuillage, afin decomprendre le treuil etson
fbnctionnement

• Nejamais excMerlacapacitynonHnale dutreuil
ouducable d'acier. Un cSblage double avec poulte
ouvrante permet de rWuIre lacharge subie parle
treuil.

• Toujours porter des gantsdecuir6paisdurant la
m^ipulalion du cdble du treuil.

• Nejamais utiliser le treuil oulecdbledu treuil
pour faire duremorquage. Cela peut endommager,
surctiarger et casser le cdble.

• Nejamaisse sen/ir dutreuil pour maintenir une
charge.

• Nejamaisfaire fcmctionner I'arvareil sousI'efTet de
drogues, de falcool ou de m^caments.

• Nejamaislaisser des peisonnes Sgtesde moins de
16 ans utiliser ce treuil.

• Toujours s'assurer que I'op^rateur etlespersonnes
prteentes sont conscientsde la stability du v^hicule
et/oude la charge.

' Toujours faire passerlat^l^commande parlafenfitre,
si on I'utilisede I'int^rieurd'un v6hicule.

Consignes de s6curit6 se rapportanl d
rinstallation:
' Toujours choisir unesurface demontage

suffeammenl rfesistante pour supporter la capacit6 de
traction maximale du treuil.

' Toujours utiliser unmat^eldemontage decat^gorie
6,6 ou sup^rieure.
Nejamaissouder lesboulons de montage.
Toujours utiliser un mat^el demont^e, des
composants et des ac(%ssoire$ homologu6s parle
^ricant.
Nejamais utiliser desboulons trop longs.

• Toujoursacheverle montage du treuil et la fixation du
crochet avant d'effectuer lecdblage.

• Toujours garder ies mains dloign^ducdble
du treuil, delaboude du croch^ducrochet et
de rouverture duguide^Ue durantI'inst^lation
et I'utilisation de r^pareil et Fenroulement oule
d^roulement du cdble.

• Toujours positionner leguide-cdble avec
Pavertissement visible surled^sus.

• Toujours^tirerajprtel^lelecdbleetrenrouler
sous ch^e avant del'utiliser. UncSbleenroul^de
maii6re serr6erMuit le risque qullcoince et soit
endorrvnagd.

VWRN tNOUSTRIES * TREUIL
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) MESURES GENERALES DE SECURITE )

AVERTISSEMENJ ik AVERTISSEMENT

DANGER DE HAPPEMENT PAR DES

PIECES MOBILES

Le non-respect des consignes peutentrainer
des blessuresgravesou lamort

Consignes de s6curit6concernant le
treuillage:
• Toujours tnspecter lecdble dutreuil, lecrochet

et les ^tngues avantde faire fondionner le treuil.
Tout cSble de treuil effilochd, tordu ouendommagd
doA Streremplacd imm^diatemenL Tous les
composants endommagds doivent Streremplac^
avantd'ubllser leproduiL Prot6g^toutesles
pidces contre lerisque dedommages.

• Toujours s'assurerquetoutobjetouobstacle
pouvant ggner la bonne utilisationdu treuil est
6cart6.

• Toujours s'assurer quelepoint d'anaagechoisi
peutsupporterla chargeet que la sangleou la
chafneneglisse pas.

• Toujours utiliser lasangle decrochet foumie pour
enroulerouddrouler le cdbledu treuil, durant
I'installation ou I'utilisation.

• Toujours exiger de Topdrat^r etdespersonnes
prteentes d'etre attentife au \^hicule et d lacharge.

• Toujoursgtreconsdent de la stability du v6hicule
el de lachargedurant letreuillage. Veiller ^ ce
que personnene s'approche. Alerter toutesles
personnes alentour en cas d'instabilit^.

• Toujours d^oulerautant de cdble quepossible
avant deprocMer aucdblage. Utiliser une ligne
double oucholsir unpoint d'ancrage distant.

• Toujours prendre letemps d'utiliser destechniques
de^blage adapts avant d'utiliser le treuil pour
tirer.

• Nejamais toucherle cdbledu treuil ou le crochet
lorsqu'une autre personne est d I'interrupleur de
commande ou durant le fonctionnement du treuil.

• Ne jamaisessayer d'embrayer ouded^brayer si
le treuil est sous charge,si le cdbledu treuil est en
tension ou si le tamb<Mr est en train de toumer.

• Nejamats toucher lec^eoule crochet lorsquele
cdble esttendu ousouscharge.

• Toujoursse tenird r^rt du cSblecki treuil et de
lacharge durant Tutilisation etnejamais laisser
personnes'approcher.

' Nejamaisseservird'unvdhicule pourtirer une
charge surlecdble duteuil. La charge combing
ouunchoc peut endommager, surcharger et casser
lecdble.

• Nejamais replier lecSble dutreuil sur lui-m^e.
Utiliser toujours unechalneouuneprotection de
tronc d'arbie sur le point d'ancrage.

DANGER DE CHUTE OU

D'ECRASEMENT
Le non-respect des consignes peutentrainer
des blessuresgravesou lamort.
• Toujours resterd I'̂ cart, en gardant lesmains et les

aufrespersonnesd r^cart6galement
' Ne jamais utiliser letreuil avec moins de5spires de

cdble enroul^es autour du tambour. Le cdble pourrait
se d6rouler du tambour, 6tant donn^ que I'ancrage du
cable n'estpasconfu pour retenir unecharge.

• Ne jamaisutiliser letreuil comme palan oupour
suspendreunecharge.

• Toujours s'assurer que lepoint d'ancrage peut
supporter lacharge, et prendre letemps d'employer
des techniques de ctttlage appropri^.

• Nejamaisutiliserletreuilpoursouleverou
transporter des personnes.

> Nejamais forcer trop fort pourddrouler lecdble du
treuil.

• Toujours utiliser uneposture/technique de
levage ad^uate ou demander de I'aide lors dela
manipulation oudeI'installation duproduit.

• Toujoursenrouler lecdblesur le tambour dans le
sens parI'̂ tiquelte d'avertissement appos6e
sur le treuil ou la documentetkm du treuil. Celaest
n^cessaire pour que lefrein automatique Oe cas
6ch6ant) fonctionne correctement.

• Toujoursenrouler lecable dutreuil sur letembour
commeindique par I'autocollant de rotation du
tambour.

Si

m
RISQUE DE COUPURE ET DE BROLURE

Le non-respect des consignes peutentrainer
des blessuresgravesou la mort
Pour gviter deseblesser les mains etles doigts;
' Toujours porter desgantsde cuir ^pais durant la

manipulation du cSbledu treuil.
• Toujours p^ser aux sur^ces chaudes au niveau

du moteur du treuil, du tambour ou du cSble durant
ou apr6s Tutilisation du treuil.

WARN INDUSTRIES > TREUIl
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MESURES GENERALES DE SECURITE

RISQUESASSOCieSAUX
PRODUITS CHIMIQUES ET RISQUE
D'INCENDIE

Le non-respect des consignespeut
entrainer des blessuresgravesou la mort.
• Toujours retirer les bijoux et porter des lunettes

de stountd.

• Ne jamaisfaire passerlescables ^ectriques par-
dessus des bords tranchants.

• Ne jamais^ire passerlescables 6lectriques a
proximity de piecesquis'6chauffenl.

• Ne jamais ^irepasser lescables ^ectriques d
travers des piecesmobiles oua proximit6-

• Toujours placer lescapuchons foumis sur les
fils etles tiomes, conformfement aux instaictions
d'installatit^.

• Nejamais se pencher au-dessusde labatterie en
proc^ant aux connexions.

• Ne jamais^ire passerlescables 6lectriques par-
dessus les bomes de la batterie.

• Nejamais court-drcuiter les bomesde la batterie
avecdes objetsm^talliques.

• Toujours s'assurer quelazone neconUent pasde
conduites de carburant, de rfeervoir de carburant
de conduites de frein, de cSblage ^lectrique, etc.,
avant toutpergage.

' Toujours consulter lemanuel deI'utilisateur pour
lesinformations correctes decdblage.

> Toujours isoler et prot6ger tous les fils el bomes
^ectriques exposte.

AVERTISSEMENT ATTENTION i

RISQUE DE COUPURE ET DE

BROLURE

Le non-respect desinslrucllons peut entrainer
des blessures mlneures ou mod6r6es.
• Ne jamais laisser lecdble dutreuil glisser dansles

mains.

DANGER DE HAPPEMENTPAR DES
PIECES MOBILES

Le non-respect des instructions peutentrainer
des blessures mineures ou mod6r6es.

Pour 6viter de seblesser les mains ou les doigts:
• Nejamais laisser la l^l^commande dans un

emplacement oilellepeul6treactivtedurant la mise
enroue libre. lecdblage ouquand letreuil n'esi pas
utilise.

> Nejamais laisser lal^l^mmande dutreuil
branch^e durant I'installation, led^roulement en
rouelibre, lecdblage. I'entretien ouquandle treuil
n'est pas ulilisg.

AVIS

Evlter d'endommager le TREUIL et
r^qulpement
• Toujours 6\nter de tirer surlec6t6, cequi a pour

effetd'empiler le cdbledu treuil sur I'unedes
extrdmit^s dutambour. Cela peut endommager le
cdble ou le treuil.

• Toujours s'asajrer d'avoir complfetement embrayS
oucompldtement ddbraye.

• Toujours faire attention dnepas endCNnmager le
cadre du v^icule si Ton d^dde de s'animer h un
v6hicule pourpouvoir travailler avecle treuil.

• Ne jamaissubmerger letreuil dansI'eau.
• Toujoursrangerla l6l6commande dans unendroit

sur, propre et sec.



CONDITIONS DE TRAVAIL SURES

CONDITIONS DE TRAVAIL
SURES

Pendant la traction d'une
charge, I'op^rateurdoittoujours
faire fonctionner le treuil en se
tenant en position sOre. Les
emplacements sOrs sont: (1)
perpendicuiaires au cSble, (2) d
I'int^rieur du v^hicule avec le capot
relev6 (si le treuil est mont^ d
I'avantdu v^hicule). Ces endroits
sQrs permettront d'empScher que
le cdble ne frappe Top^rateur en
cas de njpture sous charge.

Autantque possible, utiliser
le treuil avec le c^ble de la
t6l6commande comptetement
d^ploy^. Celui-ci doittoujours
demeurer ^ une distance minimale
de 2.44 m du treuil pendant
son fonctionnement. Cela 6vite

d'etre liapp^ par le guide-cdble
et maintient i'op^rateur dans une
zone de s^curitd durant la traction

de la charge.
Ne jamais travailler a

proximityd'un cSble sous charge.

Niveau de bruit

Ce treuil est congu de
mani^re d ce que le niveau
de bruit ^mis ne d^passe pas
70 dBa d I'endroit oCj se trouve
le manipulateur Celui-ci doit
demeurer A une distance minimale

de 2,44 m du treuil pendant son
fonctionnement. Faire inspecter
le treuil dans un centre de service
agr^^ si le bruit d^passe 70 dBa
au niveau de I'op^rateur

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 levierd'embrayage.

Nettoyer le treuil d I'aide
d'eau sous faible pression et d'une
§ponge ou d'un chiffon savonneux.

Ne pas utiliser de produits
chimiques qui pourraient
endommager la finition.

Nettoyer soigneusement les
residus de sel du treuil le plus vite
possible afin de minimiser I'effet de

Maintenance
Le treuil ne n^cessite aucune

lubrification pendant sa dur^e de
vie, sauf s'il a 6t6 immerg^ dans
I'eau. Si cela se produit, faire
r6aliser une inspection complete
par un centre de service des que
possible pour 6viter tout dommage
dO d la corosion. Si le coffret de

commande est immerg6, ildoit
6tre remplac^ au moment de
I'intervention de service sur le
treuil.

Verifier les cSbles de batterie
et les connexions ^lectriques tous
les 90 jours pour s'assurer qu'ils
sont propres et correctement
serr^s h tous les points de
connexion.

Inspecter le cdble avant et
apr^s chaque utilisation du treuil.
S'il est endommage, le remplacer
par un cSble de calibre conforme ^
la liste des pieces de rechange, ou
se rendre sur le site Internet Wfern

^ I'adresse www.warn.com.
Le cSble doit toujours

s'enrouler sur le tambour dans
le sens indiqu6 par I'^tiquette de
rotation du tambour appos^e sur
le treuil.
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Toujoursrester
dr^rt, en
gardant les
mains e( les

autres perscmnes
dl'tort

^alemefil.

Toujours exiger
de I'op^rateuret
despersonnes
prteentes d'etre
attentife au

v^iculeetdla

charge.

Nejamais
laisser la

tfel6commande

dans un

emplacement
oil ellepeul6tre
activ^e durant

la mise en roue

Itbre, le cdblage
ou quand le treuil
n'est pas utilise.

Nejamais
submerger le
treuil dans I'eau.

MONTAGE DU TREUIL

ift»vEnnssai«gtiff
Toujours chotsir
une surface

de montage
suffisamment

rteistaite pour
supporter la
capacity de
traction maxim^e

du treuil.

ittAVEffi^BSEMgr
Toujoursacheve
le montagedu
treuil et fixer le

CTochet avant

d'effectuer le

cdblage.

Nejamais utiliser
des boulonsIrop
longs.

MONTAGE DU TREUIL
Choisir une surface de

montage suffisamment r^sistante
pour supporter les charges
qui seront halves. Seules les
orientations de montage indiqu^es
sont recommandees pour utiliser le
treuil en toutes^curit^. Toute autre
orientation du treuil est inadapt^e
et ne doit pas Stre utilis^e. Utiliser
les boulons et les rondelles d'arrSt

recommand^s, ainsi que les
couples de seirage recommand§s
pour ^viter les vibrations du treuil
pendant son fonctionnement. Les
details de montage indiquent les
valeurs de couple ad^quates.

N'oubliez pas que le cdble du
treuil doit toujours s'enrouler sur le
tambour dans le sens indiqu^ par
r^tiquette de rotation du tambour.

Se reporter aux sch6mas
suivants pour I'orientation de
montage correcte.

Installation du coffret de

commande

Monter le coffret de

commande suivant les instructions

jointes au kit de syst^me de
montage Warn. Utiliser la console
comprise dans le kit.

Pour plus de flexibility dans
le montage, on peut aussi deplacer
les fixations de montage du coffret
de commande aux trous inutilis6s
de la plaque de base du coffret.

^paisseur de
plaque
1/4" (7 mm)

3/8" {10 mm)

1/2" (13 mm)

Longueur de
boulon
1,5" (40 mm)

1,5" (40 mm)

1,75" (45 mm)Entraxe de fixation:
254 mmx 114,3 mm

,^7A6*(U.lmm)4PLCS.

• lir (254 mm)-

Details de montage:
*T (1) Lisseet plat. 6paisseur 8 mm

(2) Rondelle d'arrgt 11,1 mm
(quantite = 4)014 mm) (3)Bouloncat6gorie5de7/16 14x

ĵ 11/2po de long (quantity =4),
Couple de serrage 68 d 75 Nm

(4) 6 rondelles plates 11,1 mm
(5) Boulon cat6gorie 5 de 7/16 14 x

1 3/4po de long (quantity = 2).
Couple de serrage 68 d 75 Nm
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RACCORDEMENTS
ELECTRIQUES

Utiliser des capuchons
d'isolation Indus sur les

connexions expos^es pour ^viter
les courts-circuits. Les fils de

batterie doivent passer par des
endroits qui ne risquent pas
d'endommager ou de percer
risolation et de cr^er des risques
de court-circuit.

Une fois I'installation
tenmin^e, verifier que le treuil
fonctionne con^ectement.

Sch6mas diectriques:

RACCORDEMENTS ELECTRIQUES

Recommandatlons concernant
la batterie

La charge de la batterie et
fa quality des connexions sont
essentielles pour que le treuil
fonctionne correctement. La
capacity de d^marrage d froid
minimum requise pour une batterie
de 12 Vc.c. estde 650 A,

Broche n° Couleur

Mamon
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Marron

1 ^
ooojl®

AATCRTCSEMEWT

Najamaisfaire
passer les cables

^ectriques par-
dessus des bords

tranchants.

iflg^VERTlSSEMEW
Nejamais faire
passer les cdbles
^lecMques
a proximity
de piecesqui
s'6chauffenL

ttAVECTSSEWEHi:

Nejamais faire
passer les cables
^ectriques 6
travers des

pieces mobiles
ou ^ proximity.

Toujoursplacer
les capuchons
foumis sur les
filset les bomes,
confbrm6mwt

aux instructions

d'installatiwi.

Toujours isoler
et prol^er tous
les fils et bomes

6lectriques
expos^.

INSTRUCTIONS D'UTILISATION

ftSffiiCTissagtiiT

Toujours
prendre le temps
de biense

^miliariseravec

le treuil et son

fonctionnement

en examinant le

Manuel de base

des techniques
de treuillage
Indus avec le

treuil,

ftAVERTlSSBt^
Nejamals
essayer

(Tembrayerou
de d6brayersj
le treuil es( sous

cfiarge,si le cdbic
du treuil est en

tension ou si le

tambour es( en

train de toumer.

ftAVERTOSaEq

Nejamais
utiltser le treuil

avec moins de 5

spires de cSble
enroul6es autour

du tambojr Le

cdble pourrait
se ddrouler

du tembour,
6tant donnd

que I'ancrage
du cable n'esi

pas conpu pour

relenir une

charge.

Nepas ddrouler
lecSble de plus
de 9 m sans

laisser refroidir

le treuil pendant
20 minutes avant
de recomm«icer

I'enroulement.

Utiliser plutdl
I'embrayage en
diroulement libre

en tirant le cdble

k la main.

T6l6commande
Ne pas laisser la t6l6commande

branch^e dans le treuil lorsque
celui-ci n'est pas en usage. Une
t6I6commande qui reste branchte
risque de cr6er des conditions
dangereuses et de vider la batterie.

Tdldcommande verticale/
horlzontale:

&-

Fonctionnement de I'embrayage
Lorsque I'embrayage est

en prise, le train d'engrenages
est couple au tambour du cdble
et I'entralnement peut alors 6tre
transf6r6 du moteur du treuil.
Lorsque I'embrayage est d^brayS
et en position de d6roulement en
roue libre, le train d'engrenages et
le tambour se d^saccouplent. ce
qui penmet au tambour de toumer
librement.

Le levier d'embrayage. situ6 sur
le carter du treuil en face du moteur.
permet de commander la position
de I'embrayage. Pour 6viter lout
dommage, toumer compietement
le levier d'embrayage dans I'une ou
I'autre position.

Llb6r6 : i- ir 1

En prise:

Ddroulement du cdble
Le dSroulement en roue libre

constitue g6n6ralement la fafon

la plus raptde et la plus facile de
d6rouler le cSble. Avant de mettre
le treuil en roue libre pour d6rouler
le cdble. dgrouler au moteur une
quantity suffisante de cdble pour
soulager le cdble de toute tension
6ventuelle. D6brayer. On peut
maintenant d6rouler manuellement
une quantity suffisante de cable pour
pouvoir travailler avec le treuil. Voir
le manuel de base des techniques
de treuillage pour de plus amples
infomiations.

Toujours laisser au moins 5
spires de c3ble sur le tambour.

Enroulement sous ctiarge
Ne jamais dSpasser I'effort en

16re couctie du treuil.
Enrouler m6caniquement le

cable sur le tambour de maniSre
uniforme et serr6e. Cela emp6che les
spires ext6rieures de s'enfoncer dans
les spires int^rieures, ce qui peut
coincer et endommager le cable.

Pour Sviterles charges de
choc durant I'enroulement du
cable, actionner I'internjpteurde
commande de mani§re intermittente
afin d'6liminer le mou du cable.
Les charges de choc peuvent
momentanfement d6passer de loin la
capacity du treuil et du cable du treuil.

Enroulement d vide
Diroulement avec un assistant:
Demander a un assistant de tenir la
sangle de crochet en appliquant une
tension aussi constante que possible
sur le cable. Tout en maintenant
la tension, il devra se daplacer
en direction du treuil pendant
ractionnement de I'interrupteur de
commande pour enrouler le cable.
Reiacher I'interrupteur lorsque le
crochet parvient a une distance
minimum de 2 m de I'ouverture du
guide-cable.

Enroulerle reste du cable pour
le ranger,de la mani6re indiqu6e
ci-dessous.

Dirouiementtoutseul: Arranger le
cable a enroulerde maniarea ce qu'il
ne s'entortiile ni ne s'emmfile pendant
le rembobinage. S'assurer que le
cable est enroul6 sur le tambour de
maniSre uniforme et serr6e. Enrouler
une quantity suffisante de cable pour
compl6ter une couche enti6re sur le
tambour.
Serrer et 6taler de manifere 6gale la
couche de cable.
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INSTr ) IONS D'UTILISATION ET ETIREMENT INITIAL DU CABLE

INSTRUCTIONS D'UTILISATION
Suite

Refaire de m3me jusqu'd ce qua
le crochet soit d une distance
minimum de 2 m de I'ouverture du
guide-cdble.

Enrouler le reste du cdble
pour le ranger, de la mani^re
indiqu^e ci-dessous.

Enroulement du reste du Cckble
pour le ranger
Lorsque le crochet se trouve d
moins de 2 m du guide-cdble,
detacher le crochet du point
d'ancrage ou de la charge. En
tenant la sangle de crochet foumie,
maintenir la tension sur cdble
du treuil. Enrouler lentement le
treuil en appliquant de petites
pressions sur la touche « Power
in » (enrouler) de la t^l^commande
jusqu'd ce que le crochet soit d
moins de 1 m du guide-cSble.
ArrSter le treulllage et fixer le
crochet sur un point d'ancrage
appropri^ sur le vehicule.

NE PAS LAISSER PAS
LE CROCHET ATTEINDRE LE
GUIDE-CABLE. Cela pourrait
endommager le guide-cdble. Une
fois le crochet fix6 correctement
au vehicule, enrouler le cdble de
fafon d 6liminer le mou restant en
appliquant de petites pressions sur
la touche « Power in » (enrouler)
de la t^l^commande jusqu'd ce que
le mou soit minime sur le c§ble du
treuil.

Surcharge/surchauffe
Ce treuil est con?u pour

un service intennittent. Lorsque
le moteur est sur le point de
caler, une accumulation rapide
de chaleur se produit et peut
endommager le moteur.

Le cdblage double (voir le
manuel de base des techniques
de treuillage) permet de r^duire
led^bit en amperes et de r^duire
ainsi raccumuiation de chaleur
dans le moteur. Cela pennet une
utilisation continue prolong^e.

Tl Indlcateur de temperature du
moteur

Lorsque le moteur atteint une
temperature pouvant entra?ner des
dommages si le treuil fbnctionne
pendant longtemps, le voyant de
la teiecommande clignote. Une
utilisation de courte dur^e lorsque

la DELclignote n'endommagera
pas le treuil. ^vitezles longues
p^riodes de fonctionnement.

ETIREMENT DU CABLE
La dur^e de vie d'un cdble est

li^e directement d son entretien et d
son utilisation. Lors de sa premiere
utilisation, un cable neuf doit Stre
enroul6 sur son tambour sous une
charge d'au moins 454 kg .

Suivre simplement les
directives suivantes pour etirer
correctement le cSble sur le

tambour.

1) Choisir un emplacement PLAT
ET DE NIVEAU suffisamment
grand pour pouvoir d^rouler le
cdble sur toute sa longueur.

2) Mettre le levier d'embrayage du
freuil en position « Free Spool »
(deroulement en roue libre).
D6rouler le cdble de fa^on d ne
laisser que 5 spires sur le tambour
Une fois le cable d6roul§, mettre
le levier d'embrayage du treuil en
position « Engaged »(en prise).

3) Fixer le crochet du cdble d
un point d'ancrage appropriS
et eioigner le vehicule du point
d'ancrage jusqu'd ce qu'il n'y ait
presque plus de mou dans le
cSble. Avant de descendre du

v6hicule, serrer le frein d main et
mettre le v6hicule en prise ou en
position de stationnement, puis
couper le moteur.

4) Brancher la teiScommande au
treuil. Se tenir k environ 2,44 m
du treuil et enrouler le cdble sur le

tambour du treuil jusqu'd 6liminer
compietement le mou du cdble.
D^connecter la t6l6commande
du treuil. Maintenir le cSble

tendu d'une main ; pousser avec
precaution le cdble d'acier vers (e
cdte du tambour auquel le c3ble
est fixe de fa;on e ce qu'il n'y alt
pas d'espace entre les spires sur
le tambour. S'assurer que le cdble
d'acier s'enroule sur le bas du
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ifftAVERTlg&iliiti
Toujoursgarder
les mains

6loign6esdu
cdbledu bBuil.
de la boucle

du crochet
du crochet et

de I'ouverture

du guide-
cdble durant

rinstallation et

i'utilisation de

Tappareilet
Tenroulemeflt ou

le deroulement

du cdble.

Nejamais
toucher le

cdble du treuil

ou le crochet

lorsqu'uneautre
personne est
a rintemjpteur
decommande

ou durant le

foncAonnement
du treuil,

ttAVERTlSSBIlCT

Toujoursporter
des gants de cuir
6pals durant la
manipulation du
cdble du treuil.

Toujours utiliser
lec^on du
crochet foumi

pour enrouler
oud^oulerle

cdble, durant
I'installation ou

I'utilisation pour
6viter de se

blesser les mains

ou les doigts.

ETIREMENT INITIAL DU CABLE

Toujours 6tirer
au pr^lable
le cSble et

I'enrouler sous

charge avant
deTutiliser. Un

c%le enrouie de

mani^e serr6e

r^duille risque
qu'ilcoinceetsoit
endommagfe.

Nejamais
toucher le cSt^e

ou le crochet

lorsqu'une
autre per^nne
manipule
rinteniipteur
de commande

ou durant le

fonctionnement

du treuil.

Nejamais
utiliser le treuil

avec moins de 5

spires de cdble
enroul^ autour
du tambour Le

cdble pourrait
se ddrouler

du tambour,
^tantdonn^

que I'ancrage
du c^ble n'est

pas con^ pour

retenir une

charge.

ETIREMENT DU CABLE (suite)
tambour et non sur le haut, sinon
le freIn de retenue automatique
de la charge ne fonctionnera pas
correctement. (Si le cSble d'acier
s'enroule sur le haut, cela signifie
que Ton a actionne le treuil en
mode de deroulement et non

d'enroulement au moyen de la
teiecommande).

5) Par mesure de securite, les
etapes suivantes devraient etre
effectuees 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'eteindre le moteur
du vehicule chaque fois que
Ton descend du vehicule pour
inspecter le cdble du treuil. Ne
jamais quitter le vehicule alors
que le cdble du treuil porte une
charge. Le tensionnement du
cdble est essentiel pour assurer
une longue duree de vie au
produit. Le tensionnement du
cable empSchera les couches
exterieures du cdble de pincer et
deformer les couches interieures.

6) Prendre soin d'enrouler chaque
couche de maniere uniforme afin
d'eviter d'endommager le cdble.

7) Faire passer la teiecommande
par la fenetre du conducteur
afin de I'utiliser. Demander
e I'assistant de s'eioigner du
vehicule et du cdble. L'assistant
doit indiquer si le cdble s'enroule
correctement d mesure qu'il defile
sur le guide-cable et s'enroule.
D6marrer le vehicule et mettre
la transmission au point mort.
Desserrer le frein d main tout
en appuyant moderement sur la
pedale de frein. Appuyer sur la
touche « Power in » (enrouler)
de la teiecommande. Effectuer le
treuillage sur environ 2 m, puis
arreter. Reiacher lentement la

pedale de frein, puis serrer le frein

d main. Cela permet d'assurer
qu'iln'y a aucune chaige sur le
cdble. Mettre le levier de Vitesse
en position de stationnement ou
en prise, puis couper le moteur.
Descendre du vehicule et inspecter
le treuil pour s'assurer que le cdble
est enrouie uniformement sur le
tambour du treuil et qu'il ne creuse
pas la couche inferieure. Si c'est
le cas, derouler le cdble et repeter
cette etape d partir du debut en
appliquant davantage de pression
sur la pedale de frein.

8) Apres s'etre assure que le
cable s'enroule correctement
sur le tambour, repeter I'etape
six jusqu'd ce que le vehicule
soit a moins de 2 m du point
d'ancrage. Une fois la distance
atteinte, reldcher lentement la
pedale de frein puis serrer le frein
d main. Cela permet d'assurer
qu'il n'y a aucune change sur le
cdble. Mettre le levier de vitesse
en position de stationnement ou
en prise, puis couper le moteur.
Descendre du vehicule. Decrocher
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
rinterrupteur de commande jusqu'd
ce que le crochet soit d moins
de 1 m du guide-cdble. Arreter le
treuillage et fixer le crochet sur un
point d'ancrage approprie sur le
vehicule.

NE PAS LAISSER PAS
LE CROCHET ATTEINDRE LE
GUIDE-CABLE. Cela pourrait
endommager le guide-cdble. Une
fois le crochet fix6 correctement
au vehicule, enrouler le cdble de
fagon d eiiminer le mou restant en
appliquant de petites pressions sur
la touche « Power in » (enrouler)
de la teiecommande jusqu'd ce que
le mou soit minime sur le cdble du
treuil.
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INSTR W WES ORIGINALES

Cabrestante

Guia de instalacion y del usuario

En cada situacidndonde se utiliza un cabrestante existe la posibilidad de ocasionar
daf^os personates. Para redudr al minimo ese riesgo, es importante que lea esta
gula y la Gufabdsica de t6cnicas para el uso del cabrestante atentamente. Por favor,
familiarlcese con laoperacl6n del cabrestante antes de usarlo y tengasiempre presente
laseguridad. Enesta gulase establecen muchas de las reglasde seguridad parael
uso del cabrestante. Lea la Guiabdsicade t6cnicaspara el uso del cabrestante para
obtener mSs infbmiacidn sobre su cabrestante y t^cnicas de maniobrado adecuadas.
Recuerde que debido a que cada situacidnen la que se utiliza el cabrestante es
difarente, es muy importante el buenjuicio y unenfoque constante en la seguridad.

[NDICE:

SEGURIDAD

Indice de sfmbolos 24

Precauciones generates de seguridad 25-27

Condiclones de trabajo seguras 28

INSTRUCCIONES

Montaje de cabrestante 29

Conexiones etectricas 30

Instrucciones de operacibn 31-32

Estiramiento del cable 32-33
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^ Indice de sImbolos 3
SfMBOLO

s A

EXPLICACION

Lea el manual de

instrucciones

Lleve puesta siempre
proteccidn ocular y
auditiva

Nunca utilice el

cabrestante como si
fuese una grua

Fije de fomia apropiada
la carga en la garganta
del gancho

Enrolle el cable en la
parte inferior del tambor

Peligro de aplastamiento
de los dedos o la gula del
cable

Peligro de perforaci6n 0
corte en las manos

Peligro de explosibn o
rotura

Peligro de borde afilado

Use hook larger than 1/2"
(13mm)

SiMBOLO EXPLICACI6N

Lleve puestos siempre
guantes de cuero

No lo use para desplazar
personas

Use siempre la correa del
gancho suministrada

No aplique nunca una
carga a la punta del
gancho 0 al seguro

mi
Nunca enrolle el cable
en la parte superior del
tambor

Punto de pellizco de la
gula del cable

A Peligro de superficie
caliente

A Peligro de incendio y
quemaduras

Peligros asociados con
partes mdviles

WARN INDUSTRIES • CABRESTANTE
24



PRECAUCIONESGENERALESDESEGURIDAD

Advertenciasy
precauciones

A, Alleereslasinstrucciones,verSADVERTENCIAS,
PRECAUCIONES,AVISOSyNOTAS,Cadamensaje
lieneunpropdsitoespecifico.LasADVERTENCIAS
sonmensajesdeseguridadqueIndlcanqueest^ante
unasituad^potendalmentepeligrosaque,sinose
evita,puederesultarenleslonesgravesolamuerte.
LasPRECAUCIONESsonmensajesdeseguridadque
indicanunasltuad6ndeposlblepeligroque.sinose
evita,puederesultarenlesionesmenoresodepoca
gravedad.LasPRECAUCIONESpuedenalertarlambifen
contraprdcticasnoseguras.LasPRECAUCIONESy
ADVERTENCIASidentilicanelp^igro,indicanc6nio
evitarloyadwertendelasposiblesconsecuendas
sinoseevitatalpeligro.LosAVISOSsonmensajes
paraevitardaf^osalapropledad.LasNOTASson
informaddnadidonalqueleayudardnallevaracabo
unprocedimiento.jTRABAJESIEMPREDEFORMA
SEGURA!

ADVERTENCIAj

PELIGRODEENREDOENLAS

PARTESMOVILES
Denoseguirseestasinstrucciones,podrfan
producirselesionesgravesoinclusolamuerte.
•Usesiempreunganchomarcadocon13mm(1/2

pulg)0mayorconlaguiaM15000yla16.5tj.
•Verifiquesiemprequeelsegurodelganchoest^

ceiradoyquenosoportacarga.
•Noapltquenuncaunacargaalapuntadelganchoo

alseguro.Apliquelacargaiinlcamenlealc^trodel
gancho.

•Nousenuncaunganchocuyaaberturahaya
aumentadoocuyapuntaest^dobladaoretordda..

•Utillcesiempreunganchoconseguro.
•Mantengasiempreelcabledelcontrolremotoyel

cabledealimentadbnalejadosdeltambor,elcable
yelcadaje.Inspecdonelaposibleexistenda
degrietas,pellizcos,cablesdeshllachadoso
conexionessueltas.Loscomponentesdanados

MSef^enciS

A PELIGRODEENREDOENLAS
PARTESMOVILES

Denoseguirseestasinstrucciones,podrlan
producirselesionesgravesoinclusolamuerte.

Seguridadgeneral:
'Conozcasiempree)fundonamientodel

cabrestante.LeadetenidamentelasInstaicdones,la
Guiadeoperaci6ny/olaGulab^icadet^icasdel
cabrestanteparacomprenderelfundonamientoyla
manipulad6ndelcabrestante.

•Noexcedanuncalacapaddadnominaldel
cabrestantenidelcabledelcabrestante.Empleeun
cabledobleconunapoleapararedudrlacargadel
cabrestante.

•Llevepuestossiempreguantesgruesosdecuero
paramanipularelcabledelcabrestante.

•Nousenuncaelcabrestanteoelcabledel
cabrestantepararemolcarUngoipealascargas
puededafiar,sobrecargaroromperelcable.

•Noutilicenuncaelcabrestanteparaamarraruna
carga.

•Noponganuncaenfundonamientoeste
cabrestantesiseencuentrabajolosefectosde
drogas,alcoholomedicamentos,.

•Nuncaopereestecabrestantesiesmenorde16
afiosdeedad.

•Asegiiresesiempredequeeloperadoryotras
personasseanconsdentesdelaestabilidaddel
vehiculoy/olacarga.

>Pasesiempreelcontrolremotoatrav^deuna
ventanacuandoloutiliceenunvehiculo.

Seguridadenlainstalacidn;
•Elijasiempreunaubicad6ndemontajequesealo

suRdenlementes6lidaparasoportarlacapaddadde
caj^amdxtmadelcabrestante.

•Utilicesiemprepiezasdegrado5(grado8,6
milim6trico)osuperior.

•Nosueldenuncalospernosdemontaje.
•Usesiemprepiezasdemontaje,componentesy

accesoriosapnbadosporelfabricante.
'Noutilicenuncapemosqueseandemasiadolargos.
•Completesiemprelainstaladdndelcabrestante

yelact^lamientodelganchoantesdeinstalar^
cableado.

•Mantengasiemprelasmanosalejadasdelcable
delcabrestante,delbudedelgancho,delgancho
ydelaaberturadelaguiadurantelainstaladdm,la
operad6n,yenelenr^iadoydesenroliado.

•Pongasiemprelaguiadelcableconlaetiquetade
adve^davisibleenlapartesuperior.

•Realicesiempreunestiramientopreviodelcabley
vuelvaaenrollarioconcargaantesdeusarlo.Un
cablebienenroiladoreducelasposibilid^esde
tener'dobleces'quepuedandaflarelcable.

PRECAUCIONESGENERALESDESEGURIDAD

Pik:ADVERTENCIA

PELIGRODEENREDOENLAS

PARTESMOVILES

Denoseguirseestasinstrucciones,podrfan
producirselesionesgravesoinclusolamuerte.

Seguridaddurantelaoperaci6ndel
cabrestante:
'Inspecdonesien^eelcabledelcabiestante,el

ganchoylaseslingasantesdeponerelcabrestante
enfundonamiento.Sielcablede!cabrestanteesIS
deshilachado,retorcidoodaftado,deberdreemplazarse
detninedidto.Loscomponentesdafladosdeberdn
reemplazarseantesdelac^racidn.Evilequelas
piezasresultendanadas.

•Retiresiemprecualquierelementouobstdculoque
puedaprovocarinsegu^adenlaoperaci6ndel
cabrestante.

•Verifiquesiemprequeelanclajeseleccionadosoportard
lacargayquelacorreaolacadenanosedeslizarS.

•Usesiei^elacorreasuministiadaconelgancho
cuandovayaaenrollarodesenrollarelcaUedel
cabrestante,durantelainslalaci6nydurantela
operaci6n.

•Requierasiemprealosoperadoresylaspersonas
presentesqueest6natentosalvehiculoy/olacarga.

•Tengasiemprepresentelaestabilidaddelvehiculo
ydelacargaduranteelusodelcabrestante;haga
quelaspersonaspresentessemantenganalejfdas.
Alerteatodaslaspersonaspresentesdeunaposible
inestabilidad.

•SiempreenrolletantocableCORK)seaposibleal
prepararseparaelmaniobrado.Empleeuncat^edoble
0elijaunpuntodeandajedistante.

>T6nKsesiempresutiempoparaasegurarlacarga
cont^icasapropiadasantesdearrastrarlaconel
cabrestante.

•Notoquenuncaelcabledelcabrestantenieigancho
sihayalguiencercadelintemjptordecontrol,osiel
cabr^nteestdenhjncionamiento.

•Nuncaembreguenidesembraguesielcabrestanteestd
soportandounacarga,sielcableestdentensi6nosiel
tamborestdmovimiento.

•Notoquenuncaelcabledelcabrestantenielgancho
mientrasest^tensosoconcarga.

•Mant^ngasesiemprealejadodelcabledelcabrestante
ydelacarga,ynodejequeotrosseacerquencuandoel
cabrestanteest6enfundonamiento.

•Nousenuncaunvehiculoparatirardelacargaenel
cabledelcabrestanteLacargacombinadaoungoIpeen
lacargapuededafiar,sobrecargaroramperelcable.

•Noenrollenuncaelcabledelcal^tantesobresi
misnw.Utiliceunacadenaouncabledeestranguladdn,
0unpn>tectordetroncode^1endandaie.

ADVERT

PELIGRODECAlDA0

APLASTAMIENTO
Denoseguirseestasinstrucciones,podrlan
producirselesionesgravesoinclusola
muerte.

•Siempremant^ngaseusted,lasmanosyaotros
alejacios.

'Noaccionenuncaaccioneelcabrestantesrnohay,
almenos,5vuellasdecablealrededordeltambor.El
cablepodriasoltarsedeltambor,yaqueelK»plamiento
delcablealtambornoestSconstruidoparaaguantar
cargas.

•Nousenuncaelcabrestanteconogniaopara
suspenderunacarga.

•CompoiebesiemprequeelanclajesoportarSlacarga.
UtiliceIdcnicasdemaniobradoadecuadasytdmese
tiempoparaoperardeformacorrecta.

•Noutilicenuncaelcabrestanteparalevantaro
desplazarpersonas..

•Nuncarealicees^erzosexcesivosparaenrollarelcable
delcabrestante.

•Uh'licesiempreposturasyt6cnicasdelevanfamiento
adecuadasosolidteayudaalahorademanipulare
instalarelproducto.

•Enrolleydesennjileelcabledeltamborsiempreenla
direccldnespedficadaenlaetiquetadead\«rtenciadel
cabrestanteoenladocumentacidn.Estoesnecesano
paraelfundonamientoconectodel^noaulomStico(si
vieneequipadoconello).

•Siat^eenrolleelcaUedelcabrestantealrededordel
tamborenelsentidoindicadoporlamarcaderotacidn

aScertencia

PELIGRODECORTESYQUEMADURAS

Denoseguirseeslasinstrucciones,podrfan
producirselesionesgravesoinclusolamuerte.
Paraevitardaf^osenlasmanos:
•Uevepueslossiemweguantesgmesosdecueropara

manipularelcaUeaelcabrestante.
•Tengasiempreencueniaquelassuperficiesdel

motor,deltamborodelcabledelcabrestantepueden
estarcalientesduranteodesputedelusodelmismo.



PRECAUCIONES GENERALES DE SEGURIDAD

precauci6n:

PELIGRO DE INCENDIO 0 POR

PRESENCIA DE PRODUCTOS

QUIMICOS

Deno seguirse estas instmcciones, podilan
producirse lesiones graves o incluso la
muerte.

• No lleve nunca puestasjoyas, y lleve siempre
protecddn ocular.

• Nopase nunca loscableseldctricosportxxdes
agudos.

• Nopase nunca loscablesel^cthcos cerca de
piezss que se calienlen.

• Nopase nunca loscablesel^cos porpartes
m6viles 0 cerca deellas.

• Coloque siempre las fundas de tenninales
sumtnistradas en loscablesy ktstOTninales,
tal como se indica en las instmcdones de

instalacibn.

• No se apoyenunca en labateria siesti hadendo
conexiones.

• Nopase nunca los cables el^ricos sobre los
tenninales de la bateria.

• No acorte nunca los terminales de la bateria con
c^jetosmeldli(X)s.

• Sivaa perforar, veriiiqua siempre queenel
drea no haya tuberiaso tanquesde combustible,
tuberiasde slstemade frenado, cableseldctricos.
etc.

• Consulte siempreel manual delusuario para
obtener detalles de cableado adecuados.

• Aisle yprol^a siempreloscablesy los
terminales eltetricos quequeden expuestos.

PELIGRO DE CORTES Y

QUEMADURAS

De noseguirseestas instrucciones, podrfan
producirse lesrones menores o moderadas.
* Nunca deje que el cable del cabrestante se deslice

porsus manos.

PELIGRO DE ENREDO EN LAS

PARTES MOVILES

De noseguirseestas instrucciones, podrlan
producirse lesiones menores o moderadas.

Para evitar danos en las manos:
• Nod^e nunca elcontrol remoto dondepueda

activarse durante el enrollado fibre, maniobrado o
cuando el cabrestante no este en uso.

• Nodejenunca el control remotodelcabrestante
conectado cuando se estd tnstalando o hadendo
enrollado libre. maniobras o mantenlmiento ni
cuando no se est6 utilizando el cabrestante.

AVISO

EVITE DANOSAL EQUlPO YAL
CABRESTANTE

• Evite siempre lostirones laterales, yaquepueden
apllar elcable enunextreme deltambor. Esto puede
dafiar el cable del cabresbnte o el cabrestante.

• Compruebe siempre quese haembragado o
desembragado completamente.

• Sea precavido siempre para nodaAar laestructura
cuando vayaa anclar su vehlculo en unaoperad6n
con el cabrestante.

• No sumerja nuncaelcabrestante enagua.
• Guarde siempreelcontrol remoto en unSrea

protegida.Ilmpla y seca.

WRN INDUSTRIES • CAGRESTANTE
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CONDICIONES DE TRABAJO SEGURAS

Siempre
mant^ngase
usted, las
manosyaotros
alqados.

Requiera
siemprea los
operadoresy
las pa^onas
presentes que
est^ alentos al

vehiculo y/ola
carga.

Nod^e 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.

CONDICIONES DE TRABAJO

SEGURAS
Cuando desplace una

carga, el operadordebe hacetic
siempre desde una posicidn
segura. Las dreas seguras son:
(1) perpendiculares al cable
de traccidn o (2) el interior del
vehiculo con la capota subida (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 posible.
accione el cabrestante desde la
longitud total del cable del control
remoto. El usuario debe situarse

siempre a 2,44 m (8 pies), per
Ic menos, del cabrestante. Esto
evitard que se enganche con la
gufa y le situar^ fuera del alcance
de cualquier latigazo del cable
durante el desplazamiento de la
carga.

No trabaje nunca cerca
del cable de traccidn cuando el
cabrestante lleve carga.

Emisiones acusticas

El cabrestante estS disenado
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.

Limpieza
No aplicardirectamente agua

a presidn (limpiadores a presi6n,
lavadores de coches, etc.) entre el
soporte y el reborde del tambor o
la palanca del embrague.

Utilice agua a baja presion y
una bayeta o esponja enjabonada
para limpiarel cabrestante.

Evite utilizar productos
quimicos que puedan dafiar el
acabado.

Limpie totalmente los reslduos
de sal en el cabrestante, tan pronto
como sea posible, para reducir al
minimo la posibilidad de corrosidn.

Mantenlmiento

Nunca serd necesario la
lubricacidn del cabrestante a no
ser que 6ste se haya sumergldo
en agua. Si esto ocurre, se deberd
llevar lo antes posible a un centro
autorizado de servicio para evitar
dailos de corrosi6n. Si sumerge el
sistema de control, Sste debe ser
reemplazado cuando se realice el
servicio del cabrestante.

Revise los cables de la bateria
y las conexiones el6ctricas cada
90 dias a fin de asegurarse de que
est^n limpios y bien apretados.

Inspeccione el cable de
tiro antes y despu^s de cada
operac[6n efectuada con el
cabrestante. Cuando se dafie,
reempldcelo con el tamaf^o
especificado en la Lista de piezas
de repuesto o visite el sitio Web de
V\fam en www.wam.com.

El cable debe enrollarse
alrededor del tambor en el sentido
que indica la marca de rotaci6n
que hay en el cabrestante.

WARN IN0U8TKIES • 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. Cualquter otra
orientacidn de montaje es incorrecta
e inadecuada. El use de las

combinaciones recomendadas de
arandelas de presibn y pemos,
apltcando los niveles de aprlete
recomendados. evita las vibradones
durante el accionamiento. Los

detalles del montaje Indlcan los
niveles adecuados del par de torsidn.

Recuerde que el cable del
cabrestante debe enrollarse
alrededor del tambor en el sentido
Indicado per la marca de rotadbn.

Patrdn de los pernos de montaje:
254 mm x 114,3 mm 10 x 4,5 pulg

7/16*{U.lmm)4PLCS.

MONTAJE DE CABRESTANTE

Consulte los diagramas
siguientes para obtener orientaddn
adecuada sobre montaje.

Instalaci6n del paquete de
control

El montaje del paquete de
control se debe realizar de acuerdo
a las instrucciones Incluidas en el
conjunto del sistema de montaje
de WARN. Utilice el soporte que se
inctuye en el paquete.

Para una mayor flexibllldad
en el montaje. los aseguradores
de montaje del paquete de control
tambt^n pueden moverse hacia los
agujeros no utilizados de la placa de
la base del paquete de control.

Grosor de Longltud
la placa del perno

7 mm 40 mm

(1/4 pulg.) (1.5 pulg.)

10 mm 40 mm

(3/8 pulg.) (1.5 pulg.)

13 mm 45 mm

(1/2 pulg.) (1.75 pulg.)

Elija siempre
una ubicadbn de

montaje que sea
lo suficientemente

sdlida para
soportar la
capaddad de
carga m^ima del
cabrestante.

Complete
siempre la
instalacidn del

cabrestante y el ;
acc^lamlento del
gancho antes
de instalar el

cableado.

No Utilice nunca

pemos que

sean demasiado

largos.

CONEXIONES ELECTRICAS

iA'ABVETOCti^
Nopase nunca
los cables

el^ctricospor
bordes afilados.

lAmEOTCWi

No pase nunca
los cables

el^ctricos c^ca

de piezas que se
calienten.

mmmmm
No pase nunca
los cables

el§ctricospor
partes mdvileso
cerca de ellas.

Coloque
siemprelas
fundas de

terminates

suministradas

en loscables y
los terminales,
tal como se

indica en las

instrucciones de

instalacidn.

Aisle yproteja
siempre los
cables y los
terminales

el^ctricos

que queden
expuestos.

CONEXIONES ELECTRICAS

Utilice Ids 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
sufrir cortes en el material aislante

produci^ndose asf un cortoclrcuito.
Cuando haya finalizado

la instalacidn, compruebe
si el cabrestante funciona
correctamente.

Diagramas el6ctrlcos;

Recomendaclones para la
bateria

Una bateria completamente
cargada y unas conexiones
correctas resultan esenciales

para el buen funcionamiento del
cabrestante. El requisite minimo
para una bateria de 12 vottios de
CO es de 650 amperios para el
arranque en frio.

Pasador # Color

1 Marrdn
2 Verde
3 Negro
4 Blanco

_5 Azul
6 Rojo



INSTRUCCIONES DE OPERACION

Interruptor del control remote
No deje el control remoto

conectado al cabrestante cuando
no se est6 utiNzando. El dejar el
control enchufado puede producir
una sltuacl6n peligrosa o desgastar
la baterla.

Control remoto vertical/

horizontal:

Acclonamiento del embrague
Cuando el embrague estd

activado, el sistema de engranajes
se acopla al tambor del cable y, en
estas condiciones, puede transferirse
movimiento desde el motor del
cabrestante. Cuando el embrague
estd desembragado se encuentra
en posid6n de enrollado libre y el
sistema de engranajes y el tambor
del cable estdn desengranados.
1o que permite que el tambor gire
libremente.

La palanca del embrague.
ubicada en la cubierta del
cabrestante. enfrente del
motor, controla la posictdn del
embrague. Para evitar dar^os,
engrane y desengrane siempre
completamente la palanca del
embrague.
Desembragado:

Desenrollado
Generalmente, el

desenrollado manual es la
fomia mds rdpida y sencilla de
desenrollar el cable. Antes de
proceder al desenrollado manual,
saque suficlente cable a fin de
elimlnarcualquiertensi6n 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 Gula bdsica de t6cnicas para el
uso del cabrestante para obtener
m^s informacibn.

Deje siempre al menos 5
vueltas de cable alrededor del
tambor

Desenrollado bajo carga
No exceda nunca los

limites de traccidn del cable del
cabrestante.

Enrolle el cable
unifonnemente y bien tensado
alrededor del tambor. Esto evita
que las vueltas mds externas
del cable se hundan en las
vueltas internas: asimismo, evita
atascamientos y daf^os al cable.

Evite las sacudidas de la
carga cuando e$t6 enrollando; para
ello, pulse el interruptor de control
a fin de tensar y hacer entrar las
porctones del cable que puedan
quedar flojas. Las sacudidas de la
carga pueden hacer sobrepasar
momentdneamente la capacidad
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 interruptor de control
para enrollar el cable. Suelte el
interruptor cuando el gancho est6
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 continuaci6n.

WARN INDUSTRIES ' CABRESTANTE
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Siempre
t6mese su b'empo
para comprender
completamente el
cabrestante y su
^ndonamento

revisando la

Guia bdsica de

t^cnicas de uso

del cabrestante

que vlene con el
mismo.

Nunca embrague
nidesembrague
si el cabrestante

estd soportando
una carga, si el
Cc^le estd en

tensi6n o si el

tambor estd en

movimiento.

Nunca acdcme

e! cabrestante si

no hay,al menos,
5 vueltas de

cable alrededor

del tambor El

cable podria
soltarse del

tambor.ya que
ei acoplamiento
del cable al

tambor no estd

construidopara
aguantarc^as.

No desenrolle

el cable mds

de 9 metros

sin d^ar que el
cabrestante se
enlirle durante 20
minutos antes de
vc^er a enroHar

el cable. En su
lugar,coloque
el embrague
en posiddn de
enrolladolibrey
tire del cable a

INSTRUCCIONES DE OPERACiON Y ESTIRAMIENTC I . CABLE

Mantertga
siempre las
manos alejadas
del cable del

cabrestante, del
bude del gancho,
del gancho y de
la abertura de

la guia durante
la instaladdn, la
operadiyi, y en
el enrolladoy
desenrollado.

Notoquenunca
el cable del

cabrestante ni

elgancho si hay
alguien cerca
del intemjptor
de control, o si
el cabrestante

estSen

fundonamiento.

Uevepueslos
siempreguantes
gmesosde cuero
para manipular
el cable del

cabrestante.

Usesiempre
lacon-ea

delgancho
suministrada

cuando vaya
a enrollar o

desenrollar

el cable del

cabrestante

0 durante la

instaladdn o la
operaddn para
evitar dai^os en

las manos.

INSTRUCCIONES DE
0PERACI6N Cont.
Enrollado o desenrollado solo:
disponga el cable de forma que no
se doble ni se trabe al enrollarlo.
Asegurese de que el cable ya
enrollado alrededor del tambor
est6 bien tenso y dispuesto
en capas uniformes. Enrolle
suficiente cable como para formar
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 gula.

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 gula,
descon^ctelo del punto de anclaje
0 carga. Sostenga la con-ea 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 gula. Pare
de enrollarlo y enganche el gancho
al punto de anclaje apropiado en el
vehlculo.

NO PERMITAQUE EL
GANCHO TOQUE LA GUIA. Esto
podria causar dai^os a la gufa.
Una vez que el gancho est6 bien
acoplado al vehiculo, 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/sobrecalentamlento
El cabrestante estS indicado

para un servicio intemiitente.
Cuando el motor se aproxima a la
velocidad critica, se genera calor
muy rdpidamente, lo que puede
ocasionar dai^os al motor

El maniobrado con llnea
de doble cable (v^ase la Gula
bisica de t^cnicas para el uso del
cabrestante) reduce el amperaje
de consume y el recalentamiento
del motor. Esto permite un uso
continue mSs prolongado.

Indicador de temperatura del
motor

Cuando el motor alcanza
una temperatura que puede
dafiar el cabrestante al estar
6ste en funcionamiento un largo
periodo de tiempo, la luz del
control remoto parpadea. Cortos
periodos en funcionamiento con
la luz en intennitente no da^ard el
cabrestante. Se deberSn evitar los
largos periodos en funcionamiento.

TENS|6N DEL CABLE
La vida util del cable estd

directamente relacionada con
la forma en que se utiliza 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 correctamente en el
tambor del cabrestante.

1) Escoja una superficie
PLANAY PAREJA que sea lo
suficientementeampliacomo para
poder extender todo el cable.

2) Gire la palanca del embrague
del cabrestante hacia la posicidn
Tree Spool" (enrollado libre).
Desenrolle el cable del tambor
hasta las ultimas 5 vueltas.
Una vez desenrollado el cable,
ponga la palanca del embrague
del cabrestante en la posicidn
"Engaged" (embragado).

3) Acople el extremo del cable
con gancho a un punto de anclaje
apropiado y aleje el vehiculo de tal
punto hasta que quede muy poco
cable suelto. Antes de salir del
vehiculo, ponga el freno de mano,
deje una velocidad puesta o en
aparcado (vehlculos autom^ticos)
y apague el vehiculo.

4) Conecte el control remoto al
cabrestante. Desde una distancia
de aproximadamente 2.44 metros
(8 pies) del cabrestante, enrolle el
cable hasta que se halla enrollado
todo el cable suelto en el tamt^or
del cabrestante. Desconecte el
control remoto del cabrestante.
Mantenga la tensidn en el cable
con una mano; empuje TENSI6n
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ESTIRAMIENTO DEL CABLE

DEL CABLE cont.

cuidadosamente el cable hacia
el lado del tambor al que est6
enganchado. de forma que no
haya espacios libres en el tambor
entre cada vuelta. Verifique 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 reallzar
los pasos siguientes. Si trata de
tensar el cable usted solo, verifique
slempre que el freno de mano est6
puesto, deje una marcha puesta y
apague el vehiculo cada vez que
lo abandone para inspecclonar el
cable del cabrestante. No saiga
nunca del vehiculo con una carga
aplicada al cable. Tensar el cable
es fundamental para garantlzar
una larga vida util del mismo. Al
tensarse el cable, se evitard que
sus capas exteriores pellizquen o
defonmen las capas Inleriores.

6) Procure enrollar cada vuelta de
forma pareja para evitar daf^os al
cable.

7) Rase el control remoto a trav^s
de la ventanilla del conductor para
que pueda usarlo el conductor
del vehiculo. Pida a su ayudante
que se ubique en la parte lateral
del vehiculo. alejado del cable del
cabrestante. ^1 deberS indicate
si el cable se esta enrollando
correctamente al verlo pasar por
la gufa. Arranque el vehiculo y
ponga la transmisidn en punto
muerto, Suelte el freno de mano
mienlras presiona moderadamente
el pedal del freno. Pulse el
bot6n de enrollar en el control
remoto. Despu^s 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 asegurar^
que no haya carga en el cable
del cabrestante. A continuacidn,
ponga la transmisidn en aparcado
(vehiculos autom^ticos) o ponga
una veloctdad con la palanca de
camblos y apague el vehiculo.
Saiga del vehiculo y asegurese de
que el cable del cabrestante est#
enrolldndose de forma pareja en
el tambor y no hundi6ndose en la
capa inferior. Si el cable se estd
hundiendo, desenrillelo y repita
este paso desde el principio con
mds presidn en el pedal del freno.

8) Cuando est^ convencido de
que el cable estd enrolldndose
correctamente en el tambor, repita
el paso 6 hasta que el vehiculo
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 utillzar el
freno de mano. Esto asegurar^
que no haya carga en el cable
del cabrestante. A continuacidn,
ponga la transmisidn en aparcado
(vehiculos autom^ticos) o ponga
una velocidad con la palanca de
camblos y apague el vehiculo.
Saiga del vehiculo. Desenganche
el gancho del punto de anclaje.
Mientras que sostiene la correa del
gancho (incluida en el producto),
mantenga la tensi6n en el cable del
cabrestante y enr61lelo lentamente
pulsando el interrupter de enrollado
en el control remoto hasta que el
gancho se encuentre a 1 metro (3
pies) de la guia. Pare de enrollario
y enganche el gancho al punto de
anclaje apropiado en el vehiculo.

NO PERMITAQUE EL
GANCHO TOQUE LA GUIA. Esto
podria causar da^os a la guia.
Una vez que el gancho est^ bien
acoplado al vehiculo, enrolle el
resto del cable suelto pulsando
el internjptor de enrollado en el
control remoto hasta que haya una
holgura minima en el cable.
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Reaiice siempre
urt estiramiento

previo cable
y vueh/a a
enrollario con

carga antes de
usarfo. Un cable

blen enrollado
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que puedan
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ttTABygBitESeW
Notoque nunca
eJ cable ni el

gancho si hay
alguiencerca
del interrupts
de control, o si
el cabrestante

estden

funcionamiento.

r^ADVERlBMSIA
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el cabrestante

si no hay,
al menos, 5
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tambor. ya que
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tambor no estS

construido para
aguantar cargas.
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A M
As you read theseinstructions, you will see
WARNINGS, CAUTIONS, NOTICES and NOTES.
Each message hasa specific purpose. WARNINGS are
safetymessages that indicate a potentially hazardous
situation, which, ifnot avoided could result inserious
injury. CAUTIONS are safetymessages that indicate
a potentially hazardous situation which, ifnot avoided,
mayresult in minoror moderate injury. ACAUTION
mayalso be used to alert against unsafepractice.
CAUTIONS andWARNINGS identify thehazard, indicate
how to avoid hazard, andadvise ofthe probable
consequenceof 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

#1
MOVING PARTS ENTANGLEMENT

HAZARD

Failure to observe these instructions
could lead to severe injuryor death.

To avoid injury to hands or fingers.
• Always keep hands clear ofwire rope,

hook loop, hool( and fairlead opening during
installation, operation, andwhen spooling
in or out.

• Always use extreme caution when handling
hook andwire rope during spooling
operations.

• Always usesupplied hook strapwhenever
spooling wireropeinor out, during
installation or operation to avoid injury to
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.

• Neverlean over battery while making
connections.

• Always verify area when drilling isclear of
fuel lines, fuel tank, brakelines, electrical
wires, etc

• Never route electrical cables:

- Across any sharp edges.

•Through or near moving parts.

• Near parts that become hot.

• Always insulate and protect all e)q)osed
wiring and electrical terminals.

• Always install terminal bootsas directed
in installation instructions.

WARNING

FALLING OR CRUSHING HAZARD
Failure to observe these instructions

could lead to severe Injury or death.

• Neveruse asanoverhead hoist, orto
suspend a load.

Never useto lift or move persons.
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^ CAUTION ^ CAUTION
MOVING PARTS ENTANGLEMENT

HAZARD

Failure to observe these instructions
could lead to minor or moderate
injury.

General Safety:

• Always Know Your Winch; Take time to fully
read and understand tfie included Installation

and Operationsguide, and BasicGuide to
Winching Techniques, in order to understand
your winch and the winching operation.

• Never operate this winch ifyouare under
16 years of age.

• Never operate this winchwhen under the
influence of drugs, alcohol or medication.

' Never exceedwinch or wire rope rated
capacity. Doublelineusinga snatch block
to reduce winch load.

Installation Safety:
• Always choosea mounting location that is

sufficiently strong to withstand the maximum
pullingcapacity of your winch.

• Always use factory approved switches,
remote controls, accessories and installation
components.

• Always use grade 5 or better hardware,
never weld bolts and never use longerbolts
than those supplied from factory.

• Always complete winch mounting and
attachment of hookto hookloop before
wiring winch during installation.

• Always position fairlead withWARNING label
on top.

• Always spool the wire rope onto the drumas
indicatedby the drum rotation labelon the
winch. Required for automatic brake to work
(ifwinch is so equipped) and for correct
installation orientation.

• Always prestretchwire ropeand respool
under load before use. Tightly wound wire
rope reduces chances of "binding", which is
wire rope workingits way down intoa loosely
wound wire rope layer,and catching or
damaging itself.

MOVING PARTS ENTANGLEMENT
HAZARD

Failure to observe these instructions
could lead to minor or moderate

injury.

Winching Safety:
• Always inspect winchinstallationand wire

rope condition before operating winch.

Frayed,kinked or damaged wire rope must
be replaced immediately. Loose or damaged
winch installation must be corrected ,
immediately. i

• Never leave remote control plugged into winch
while free spooling,rigging, or sitting idle.

• Never hook wire rope backonto itself. This
damages the wire rope. Always use a choker
chain, wire choker rope or tree trunk protector
on the anchor.

• Always prior to winching, remove anyelement
that may interfere with safe winch operation.

• Always lakeyour timewhen rigging fora
winch pull.

• Always be certainthe anchoryouselect 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 winch with less than 5 wrapsofwire
rope around the drum, the wire rope could
come loose from the drum.

• Alwaysstandclearofwireropeandload
during operation.

> Never touchwire ropeor hook while in
tension or under load.

• Never touchwire ropeor hook while
someone else is at the control switch or

during winching operation.

• Never touchwire ropeor hook while remote
control is plugged into winch.

• Always stand clear of wire rope and loadand
keep others away whilewinching.
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MOVING PARTS ENTANGLEMENT

HAZARD

Failure to observe these instructions
could lead to minor or moderate

injury.

Winching Safety:
• Always require operator andbystanders to

be aware of stability during winching of
vehicle and/or load.

• Always keep remote control lead clear of the
drum, wire rope and rigging. Inspect for
cracks, pinches, frayed wires or loose
connections. Replace if damaged.

• Always pass remote control through a
windowto avoidpinching lead indoor,when
using remote inside a vehicle.

A CAUTION
' 1 < •x-ji'iomve

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 wire ropeslipthrough your
hands.

To avoid injury to hands or fingers:

• Always be aware of possible hot
surface at winch motor, drumor wire rope
during or after winch use.

AVOID WINCH AND EQUIPMENT

DAMAGE

• Always avoid continuous side pulls which can
pile up wire rope at one end of the drum.
This can damage your wire rope or winch.

• Always ensurethe clutch is fully engaged or
disengaged.

• Never use winch to tow other vehicles.
Shock loads can momentarily exceed capacity
of wire rope and winch.

• Always use care to notdamage your frame
when anchoring your vehicle during a winching
operation.

• Never "jog" wireropeunderload.
Shock loads can momentarily exceed capacity
of wire rope and winch.

• Never usewinch to secure a load during
transport.

• Never submerge winchin water.

• Always store the remote control in a
protected, clean, dry area.
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AWARNtNC

Never operate

or install a

winch without

reading or

understanding

theoperator%

manual

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 nearly 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.

^^IVIotor 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.

^Wlr« 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 fairlead,the wire rope is looped at
the end to accept the hook's clevis pin.

^ Fairl«ad 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.

^^G«arTrain The reduction gear
converts the winch motor power into a
large pulling force.The gear train design

j InMt abovt; There Is ostopper on
thesideofthewlnchboilyforthls
large dlamtterrftl. In fact this reel
Is also the brake.

makes it possible for the winch to be
lighter and more compact.

^ Braking Systam 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 turn holds the vehicle in place.

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'l. 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.

^ Ramota 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
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Never engage

or disengage

the clutch if

winch is under

load, wire rope

is in tension, or

wire rope drum

is moving.



The winch is

controlled by

the hand held

remote control

to allow the

operator to

stand clear ^

Winch Mechanics

Now that you've familiarizedyour
self with your Warn winch and its
components, we can begin reviewing
how it worl<s.The majoradvantage
of an electric-powered winch is that it
can provide reliabie service for inter

mittent utiiity and recreational use even
while the vehicle'sengine is stalled —
assuming, of course, that sufficient
battery current is available. Your winch
can operate at high current loads,and,
for this reason, the control box uses a

highcurrentcontrol systemto 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
wlnchlrtg,without cooling thewinch
motor wlll damage the motor. Also,if
the engine is idling duringwinchirjg, .
the battery may drain faster than^t-is
charging. Sopay close attention toyourl-'
voltage gauge to make sure you''-~:~v;
aren't draining yourbatterytob lowto
start your vehicle.

Control Of Your Winch

The winch iscontrolled by the hand
held remote control to allow the
operator to stand clearwhile controlling
the winching process.The remote
control provides control of the forward
or reverse rotation of the spooling drum.

How tha Winch Ructs to Load

Warnwinches are rated by pulling
capacity.The maximum pulling capacity
occurs on the first layer of wire rope on

k 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 fall or
J the wire rope tobreak.Thinking through
,-how.you-intend-to use your winch now,

could save you a big headache later.
Inaddition, you'll also want to make

sure that your.winch's mountingsystem
.yehlde's''frame canaccom-

- |^,(^«.therated load of your winch.
,4;__So analyze your situation. Use your
Judgemeht to calculate how much

i weight you iptend to pull.Calculate the
•'•^^ps^l^eig'Kt and multiply by 1.5 and

then do not exceedthe ratingof 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 othersofferadded versatility and
convenience.

Gioves Wirerope, through use,
will develop "barbs'which can slice
skin.It is extremely important to wear
protective gloveswhile operating
the winch or handling the wire rope.
Avoid loosefitting clothesoranything
that could become entangled in the
wire rope and other moving parts.

Hoolc Strap Use to hold the hook
and keep fingers awayfrom the fairlead
as the wire rope is being spooled in.
Winches developtremendous pulling
forces and can easily removefingers
and limbsthat 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-purpose snatchblock allows youto:
(1)increase yourwinch's pulling power;
and (2)change your pullingdirection
without damaging the wire rope. Proper
use of the snatch block is covered in

"Before You PulT

Clevis/D-Shacl(i«sThe D-Shackle is
a safe means forconnecting 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 killtrees.

Tow Hooks Secured properly
to your vehicle's frame,
tow hooks provide an
attachment point f 9
for wire hooks, \
straps,and chains. VL
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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

recovery strap

attached

directly to the

winch hook.

Never use

liungie" straps

that develop

tremendous

and potentially

dangerous

amounts of

force when

Trae Trunk Pretsctor

. Typically made of tough, high-
I quality nylon, it provides the
' operator art attachment point for the

winch rope to a wide variety of anchor
points and objects, as well as protect
living trees. ^

Haavy Blanket In certain

situations you may
decide to throw a

heavy blanket
or similar

^^v^^^^^^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. Do 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. Ifnecessary to move
or remove the blanket, slack the tension

on the wire rope first.

Recovary Strap Never use a
recovery strap in a winching operation.
Because It Is designed to stretch, it
stores energy and could react likea
rubber band should your rigging fail.
Use the recovery strap to "snatch"out a
stuck vehicle.

Shevals & Hand Tools Quite often
during winching activities,you'll find
yourself in need ofsomeadditional help.
Youmay want to stow equipment such
as a shovel, an axe and a Hi-Lift jack for
additional assistance when needed.

Backup 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 Itams itemsto bringalong
include hand wrenches, screwdrivers,
pliers,and tools to change wire rope.

Booster Cables Many roadside
emergencies stem froma 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
Afullycharged conventional automotive
batterywitha minimum ratingof650
cold cranking amps is recommended
to obtain peakperformance fromyour
winch. Make sure all electrical connec

tions are clean and tight.
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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. Unspoolthe full
length of the wire rope, leaving5 wraps
on the drum. Apply at least 500 pounds
of tension.You can do this bysetting up
an anchor point and pullingyour vehicle
to It on a slightly Inclined, flat surface
and letting the vehicle roll.

Whether you're recoveringanother
vehicleor pullinga stump from the
ground, knowingthe 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 Isup to you to analyze
the situation and make the decisions

necessary for the proper use of your
winch.Applyyour knowledge of your
winch and the basic fundamentals

you've practiced and adjust your tech
niques to your unique situation. Some
keysto remember when using your
Warn winch;

1. Alwaystake 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.Toallow

free spooling of the winch drum,
rotate the clutch lever on the winch

to Disengage. Freespooling conserves
battery power.

Step 3: FREE THEWINCH HOOKAND

ATTACH HOOK STRAP. Free the winch
hook from its anchor point.Attach hook
strap to the hook (ifnot attached).
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Single line pull

Awarwing

Always use

supplied hook

strap to hold

hook when

spooling wire

rope in or out.

Awarning
Always keep

hands and

clothing clear

of the wire

rope, hook

and fairlead

opening during

operation and

when spooling.



ACAUTtON
Never attempt

to disengage

the dutch whtle

wire rope is

under tension.

Never engage

the clutch

while the drum

is rotating.

Always make

sure the clutch

is fully engaged

or disengaged.

Acautiow
Never leave

remote control

plugged into

winch while

free spooling,

rigging or

sitting idle.

/ ij,\

St«p 4; PULL WIRE TOANCHOR POirJT.
Pull out enough wire rope to reach
your anchor point. Besure to keep a
certain amount of tension in the wire.

It can become twisted and overwrap
when slackened, leading to wire rope
damage.Toprevent loosing the end,
hold the winch hook in the hook strap
while you work. y ^

Stop 5: SECURETO THE ANCHOR POINT.

Once you'veestablished youranchor
point, secure the tree trunk protector or
choker chain around the object.

Step 6: AHACH the CLEVIS/D-SHACKLE

AND HOOK STRAP. Attach the shackle

to the two ends of the strap or
chain and through the hook loop,
being carefulnot to over tighten
(tighten and back-off 1/2 turn).

Hew to choesa an

anchor point:

A secure anchor is critical to

winching operations. An anchor

must be strong enough to hold while
winching. Natural anchors include
trees, stumps, and rocks. Hook the

cable as lowas 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

preventyour vehiclefrommoving.
Ideally, you'll want an anchor

point that willenable you to pull
straight in the direction the vehicle
will move. This allowsthe wire rope
to wind tightlyand evenlyonto
the spooling drum. An anchor

point as far away as possiblewill
provide the winch with itsgreatest
pulling power.

Stakes or axles,

—driven in at anI f c angle and tied
' ' together.

Spare tire and
rim buried deep
and the chain

secured through
the rim.

/ chain secured
around the log.
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Stap 7: LOCKTHE CLUTCH. Lock the

winch drum by rotating the clutch
lever on the winch to Engage.

Stap 8: CONNEaTHE REMOTE
CONTROL Be careful not to let the

remote control cord dangle in front of
the winch. Ifyou choose to control the
winch from insideyour vehicle,always
pass the remote through a window to
avoid pinching the cord in the door.
Always discennact tha ramota
control whan not in usa.

13^

Stap 9: PUTWIREROPE UNDER
TENSION. Usingthe winch switch,slowly
wind the wire rope until no slack rennains.
Once the wire rope is under tension,
stand well clear,and never step over it.

Stap 10: CHECK YOUR ANCHOR.Make
sure all connections are secured and free

of debris before continuing with the
winchino 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 yourselfand 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. Improperwinding
can cause damage to the wire rope.

Stap 12: UY SOMETHING OVERTHE
WIRE 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 likemay be used for this purpose.
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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 pulls which

can pile up

wire rope at

one end of the

drum.Thispile

up of wire can

damage wire

rope or winch.



heating Uie

winch motor.

For extended

winching, stop

at reasonable

intervals to

allow the

winch motor

to cool down.

Establish'no

people'zones:

St«p 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.Yoursituation may have
other'no people'zones.

Step 14: BEGIN WINCHING. With

the winching vehicle'sengine on and
light tension already on the wire rope,
begin winching slowlyand steadily.
Besure that the wire rope iswinding
evenlyand tightlyaround the spooling
drum. For additional assistance, the

winched vehicle can be slowlydriven
while being pulled by the winch.

St«p 15! FORVEHICLE RECOVERY,

continue pulling until the vehicle is on
stable ground. Ifyouare able to drrvethe
vehicle, the winching operation is
complete.

St«p 16: SECURE VEHICLE 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 look for und«r load

Thewirerope must alwaysspool
onto the drum as indicated by the
drum rotation decal on the winch.

As you power in, make sure the

wirerope windsevenlyand tightly
on the drum. Thisprevents the
outer wire wraps from drawing
into the inner wraps,bindingand
damaging the wirerope.

Avoidshock loads by using the
controlswitch intermittentlyto
take up wire rope slack.Shock

loads can momentarily farexceed
the winch and wire roperatings.

Duringside pulls the wirerope
tends to stack up at one end of the
drum.This stackcan becomelarge
enough to cause seriousdamage
to the winch.So,line up pulls as

straight ahead as possibleand stop
winchingif the wirerope comes
closeto the tierodsor mounting
plate. Tofixan unevenstack,spool
out that section of the rope and

reposition it to the opposite end of
thedrum which will freeupspace
forcontinuedwinching.
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Winching hand signals

In some situations, recovery could involve tmpeople. One drives and controls the vifinch, while the other provides
navigation instructions and ensures the wire rope is winding properly. You andyour helper must establisheddear
andprecise hand signals and reviewsoeverpne dearly understands. Itshould also beunderstood d}atifthe driver
controlling the winch cannotsee both handsofthe assistant the wind] should notbeaaivated Suggestedsignals:

1)UnalonBfsttirfoj
HMyocrarmsoutMith
thumbs 19andtStyour
hands inthediieaioopu
otMsethedikatosSm

DPawaktbtwinnpt
HoUyai/forefingtrin
theat aboveyourstioMer
heightanddrawsmall
circlesin the wr to indicate

lowindtheyrinch.

itPewtfoathimbtnpe
HoUj/uirfonfiiigerpoinnrtg
dam and drm(Main

theairatabcutmsst height

4)PubtwMthtmirtropt
Misthedrhftrtowindthewinch
instiO(t,<iukkbints.Openand
dosetherimflngenips mtSyou

teindicatefeedingmoirwiie want the winch tosti^
from the winch.

DSUpOitwhidi
Oinch listpdfm lodrinr, held high enough
hrdiivertoseeandathermstni^toutat
shoabkrheight isthesigntostopthewiiKh.

6}Bfating

Cmsfourpalms together tottS
the tiner to apply thehMbrate.
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T)Orireassltl
Mis drb/atogive thetires moredtlve
lucetoassist thewindrngprocm



Always keep

handsand

clothing dear

of the wire

rope, hook

and fairlead

opening

during opera-

tion and when

spooling.

How to spool under no load
Arrange the remote control lead

so it can not be caught in the winch.
Arrange the wirerope so it willnot
kinkor tangle when spooled. Besure
any wireropealreadyon 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 dnim
in even layers.Stop frequently fo
tighten andstraighten the layersas
necessary. Repeat this process until
the winch hook is the same distance

as the full length of the remote
control from the winch. Pinch the

hook between your thumb and
forefingerand attach the hook strap.
Hold the hook strap between the
thumb and forefinger to keep tension
on the wirerope. Walkthe wirerope
towards the fairlead,carefully
spooling In the remaining wirerope
bypulsing the remote control switch.
Store the hook at the fairlead or

tensioned to a suitable location to

the side.

Ifyou do not have the hook strap,
usea length ofcord or something
similar.Toprevent serious injury,
NEVER put your fingersinsidethe
hook area as you are poweringin.

Step 17: DISCONNECT WIREROPE.

Disconnect from the anchor.

St«p 18: REWIND WIRE ROPE.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.

Step 19: DISCONNEa 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. You will
have to assess what technique
is correa for your situation.
Think*safety"at all times.

How to change the
pulling direction

Allwinching operations should
have a straight line from the
winch to the object being
pulled. This minimizes the

wire rope collecting onone /
side ofthedrum affecting Jm
pulling efficiency and jc)
dannaging wire fOp>e.A h'
snatch block, secured to a ^
point directly in front of the

Single line

Triple line

vehicle, will enable you to change your
pulling direction while still allowing the
wire rope to be at 90° to wind properly
onto the spooling drum.

Increasing pulling power
In some cases, you may find yourself

needing more pulling power.The use
of snatch blocks increases mechanical

advantage and that increases your
pulling power:
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DoiibU lin«

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* Line
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. Ifnecessary, 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-
faaurer 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 Inwhich 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. Payattention and
you'll have fun.

WARN INDUSTRIES • THE BASIC GUIDE TO WINCHING TECHNIQUES
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23' 25,900 LB. G.V.W.R. (TANDEM AXLE)
Specifications of Sure-Trac Trailer - for transport of:

SKYLIFT, INC.

PATRIOT 40/50
30' 2"Total Length:

Total Width:

Front Deck:

Axle;

Tires;

Safety Chain;

Lights:

Wiring:

8' 6"

90" long X79" wide with 2" x 6"

pressure treated wood deck

Empty Weight: 5,230 LBS

Cargo Deck: 144" long x 79" wide with 2" x 6"

pressure treated wood deck

Tongue Length: 84"

Dovetail: 41.50" longwith 6 degree slope

(2) Two 12K slipper spring axles with

electric brakes - 66" spring centers and 92" hub face

(4) ST235/75R17.5 LRH

3/8" grade 70 - 36" overall length

Rubber mounted sealed LED

Sealed wire harness

Brake/Battery: Breakaway switch / LED battery box

Pintle Eye: 21 ton 3" pintle ring with vertical adjustment of 18" to 32"

Trailer Jack: 12K drop leg jack

Ramps: Spring assist ramps - 64"

Tool Box: Tongue mounted 48"W x 19"D x 17"H

Copyright 0 2014 Novae Corporation. A/I rigliU reset i/ed. Novae
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23' 25;900 LB. G.V.W.R. (TRI-AXLE)

Specifications of Sure-Trac Trailer - for transport of:
SKYLIFT, INC.

PATRIOT40/50
30' 2"Total Length:

Total Width:

Front Deck:

Dovetail:

Axle:

Tires:

Safety Chain;

Lights:

Wiring:

Trailer Jack:

Ramps:

Tool Box:

8' 6"

90" long X79" wide with 2" x 6"

pressure treated wood deck

Empty Weight: 5,230 LBS

Cargo Deck: 144" long x 79" wide with 2" x 6"

pressure treated wood deck

Tongue Length: 84"

41.50" long with 6 degree slope

(3) Three 8K slipper spring axles with

electric brakes - 77" spring centers and 93" hub face

(6) ST215/75R17.5 LRH

3/8" grade 70- 36" overall length

Rubber mounted sealed LED

Sealed wire harness

Brake/Battery: Breakaway switch / LED battery box

Pintle Eye: 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

Copyright © 201<1 Novae Corporation. All rights reser^red. Novae



Sure-Tracxw Brand Trallers and Accessories One Year Limited Warranty

Novae Corp. warrants totheoriginal owner that your Sure-Trac trailer will befree from defects In material
and workmanship for the one (1) year period commencing with the date of purchase, except as herin limited
The obligation of this warranty is limited to repairing or replacing any part or parts which. In the opinion of
Novae Cotp. is/are defective inmaterial or workmanship under nomrial 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 are warranted for a 90 day period commencing with the date of purchase.

Warranty Validation

Your new trailer must be registered vwth Novae Corp within ten (10) days of the original purchase. This
purchaser record is required by Federal Law. Warranty registration forms are available on the web at
www.novaecorp.com or by calling customer service at800-372-1765. one will be mailed to you.

IHow to Obtain Service

1. All^nnanty claims must be presented to Novae Corp. and proper arrangements must be made
and approved by Novae Corp. prior toany work being done.

2. All wan^nty repairs must be performed at Novae Corp. unless prior approval is obtained from
Novae Corp. In certain cases. Novae Corp may. atits sole discretion, elect to have warranty wori<
perfomned bya qualified repairfacility.

3. Novae Corp. will not be obligated In any way to pay for: repairs made without specific advance
approval, labor charges in excess of those deemed reasonable by Novae Corp., or for any part
TOsts «n excess of the cost if Novae Corp. had supplied the parts. The cost of any replacement
Items will be limited to the amount of the original cost ofthat Item as Installed and sold by Novae
Corp.

4. Any charges for: overtime labor, service calls, towing charges, expediting, freight or transportation
costs are the sole responsibility of the consumer and will not be paid by Novae Corp,

items NotCovered InThisWarranty

1. Wheels and Tires. Contact the tire manufacturer for warranty information
2. Running Gear Induding axle and suspension assemblies. Present all claims directly to the axle

manufacturer or their authorized dealers.
3. Paint finish and durability are not covered under this warranty.
4. Damage or defects resulting from misuse (including, but not limited to, overtoading asdetennined

by the gross vehicle weight rating asshown on the vehicle identification label, Improper loadino
negligence, alteration, accident orlack ofmaintenance.)

5. Maintenance Items thatare worn through normal use.
6. Damage caused by loose nuts, bolts or screws induding improperiy torqued virtieel lug nuts.
7. Damage caused by the use of incorrect hitch ball, pintle, or Improper hitching.
8. Loss of tinie. Inconvenience, loss of trailer use, rental or substitute equipment, loss ofrevenues or

any other losses. '
9. Damage or loss resulting from towing a trailer that exceeds the tow vehide manufacturer's specific

towing Ifmitauons.
10. Any travel time orexpenses, such asfood, fuel, lodging, etc.. incurred toobtain service.

Any egress warranty not provided herein, and any remedy for breach of contract which, but for this
provision, iiiight arise by Implication oroperation of law. is hereby exduded and disdaimed. The implied
^rranties for merchantability and of fitness for a particular purpose are expressly limited to a temi of one
(1) year. Under no arcumstances will Novae Corp. be liable to purchaser or any other person for any
special, incidental, or consequential damages, whether arising out of a breach of wananty, breach of
contract orothenwise. This wananty gives you specific legal rights and you may have other rights which
vary from state to state.

Novae Corp. neither assumes nor authorizes any other person to give any other wan-anty on its behalf. This
warranty is nottransferable from the original owner.



TIRE SAFETY
i/i^

Everything Rides On It

The NationalTraffic Safety Administration (NHTSA)has publisheda brochure (DOT
HS 809361)that discusses all aspects of Tire safety, as required by CFR575.6. This
brochure is reproduced in part below. It can be obtainedand downloaded &om NHTSA,
free ofcharge,from the followingweb site:

http://www.nhtsa.gov/cars/rules/tiresafety/ridesonit/tires_index.html

Studies of tu:e safety showthat maintaining proper tirepressure, observing tireand
vehicle loadlimits (notcarrying more weight in yourvehicle thanyour tires or vehicle
cansafely handle), avoiding road hazards, and inspecting tires for cuts, slashes, andother
irregularities are ttie most important tilings you can doto avoid tirefailure, such astread
separation orblowout and flattires. These actions, along with other care andmaintenance
activities, can also:

• Improve vehicle handling
• Help protect you andothers from avoidable breakdowns andaccidents
• Improve fuel economy
• Increase the life ofyour tires

The following information presents a comprehensive overview of tiresafety, including
information on the following topics:

• Basic tire maintenance

• Uniform Tire Quality Grading System
• Fundamental characteristics of tires

• Tire safety tips

Use this information to make tire safety a regular part ofyour vehicle maintenance
routine. Recognize that thetimeyouspend is minimal compared vwth the inconvenience
and safety consequences ofa flat tire or other tire failure.

Safety First-Basic Tire Maintenance

Properly maintained tures improve the steering, stopping, traction, andload-carrying
capability of yourvehicle. Underinflated tires andoverloaded vehicles area major cause
oftire failure. Therefore, as mentioned above, to avoid flat tires and other types oftire
failure, youshould maintain proper tire pressure, observe tireandvehicle load limits,
avoid road hazards, and regularly inspect your tires.



Finding Your Vehicle's Recommended Tire Pressure and
Load Limits

Tire infonnation placards aiid vehicle certification labels contain information ontires 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 designedto carry)
• Front and rear gross axle weight ratings (GAWR- the maximum weight the axle

systems are designedto carry).

Both placards and certification labels are permanently attached to the trailer near the left
front.

Understanding Tire Pressure and Load Limits
Tire inflation pressure is the level ofair in the tire that provides it with load-carrying
capacity and affects the overall performance ofthe vehicle. The tire inflation pressure is a
number that indicates the amount ofair pressure- measured in pounds per square inch
^si)-a tire requires to be properly inflated. (You will also find this number on the vehicle
mformation placard expressed in kilopascals (kPa), which isthe metric measure used
internationally.)

Manufacturers ofpassenger vehicles and light trucks determine this number based on the
vehicle's design load limit, that is, the greatest amount of weight avehicle can safely
carry and the vehicle's tire size. The proper tire pressure for your vehicle isreferred toas
the "recommended cold inflation pressure." (As you will read below, it is difficult to
obtain the recommended tire pressure ifyour tires are not cold.)

Because tires are designed to be used on more than one type ofvehicle, tire
manufacturers list the "maximum permissible inflation pressure" on the tire sidewall.
This number is the greatest amount ofair pressure that should ever be put 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 can lose air suddenly if you drive 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.

For convenience, purchase a tire pressure gaugeto keep in yourvehicle. Gauges canbe
purchased at tiredealerships, auto supply stores, and other retail outlets.

The recommended tire inflationpressure that vehicle manufacturers provide reflects the
proper psiwhen a tire is cold. The term cold does not relate to the outside temperature.
Ra^er, acold tire is one that has not been driven on for at least three hours. When you
drive, your tires getwarmer, causing the airpressure within them to increase. Therefore,
to getan accurate tire pressure reading, youmust measure tire pressure when the tires are
cold or compensate for the extrapressure in warmtires.

Steps for Maintaining Proper Tire Pressure
• Step 1:Locate the recommended tirepressure onthe vehicle's tire information

placard or certification label.
• Step2: Record the tire pressure of all tires.
• Step 3: If the tire pressure is too high in any ofthe tires, slowly release airby

gently pressing onthetire valve stem with theedge ofyour tire gauge until you
get to the correct pressure.

• Step 4: If the tire pressure is too low, note the difference between the measured
tire pressure and the con'ect tirepressure. These "missing" pounds ofpressure are
what you will need to add.

• Step 5: Ata service station, add themissing pounds of au- pressure to each tire
that is underinflated.

• Step 6; Check all the tires to make sure they have the same airpressure (except in
cases in which the front and rear tires are supposedto have differentamountsof
pressure).

If you have been driving your vehicle and think thata tire is underinflated, fill it to the
recommended cold inflation pressure indicated on your vehicle's tireinformation placard
or certificationlabel. While your tire may still be slightly underinflated due to the extra
pounds ofpressure inthe 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. Sincethis is a temporary fix, don't forget to
recheck andadjust the tire's pressure when you canobtain a cold reading.
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Tire Size

To maintain tire safety, purchase new tires that are the same size as the vehicle's original
tires oranother size recommended by the manufacturer. Look atthe tire information
placard or the sidewali ofthe tire you are replacing to find this information. Ifyou have
anydoubt about thecorrect sizeto choose, consult withthe tiredealer.

Tire Tread

The tire tread provides the gripping action and traction that prevent your vehicle from
slipping or sliding, especially when the road is wet or icy. In general, tires are not safe
and should be replaced when the tread isworn down to 1/16 ofan inch. Tires have built-
in tread wear indicators that let you know when itis time to replace your tires. These
indicators are raised sections spaced intermittently in tiie bottom ofthe tread grooves.
When they appear "even" with the outside ofthe tread, it is time to replace yoiu- tires.
Another method for checking tread depth isto place apenny in the tread with Lincoln's
head upside down and facmg you. Ifyou can see the top ofLincoln's head, you are ready
for new tires.

Tire Balance and Wheel Alignment
To avoid vibration or shakmg ofthe vehicle when atire rotates, the tke must be properly
balanced. This balance is achieved by positioning weights on the wheel to counterbalance
heavy spots on the wheel-and-tire assembly. Awheel alignment adjusts the angles ofthe
wheels so that they are positioned correctly relative to the vehicle's frame. This
adjustment maximizes the life ofyour tires and prevents your car from veering to the
right or left when driving on astraight, level road. These adjustments require special
equipment and should be performed by aqualified technician.

Tire Rotation

Rotating tires from front to back and &om side to side can reduce irregular wear (for
vehicles that have tires tiiat are all the same size).

A Tire Rotation Example
Formaximum mileage, rotateyour tires every 5,000 miles.

Follow correct rotation patterns.

Rear and fbur«lUheei Drive

Vshkies

FRONT

Fmnt-UJheel Drive

Vshides
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Tire Repair

Theproper repairofa punctured tire requires a plugfor the holeand a patchfor the area
inside the tire that surrounds the puncture hole. Punctures through the tread can be
repaired if theyare not too large, butpunctures to the sidewall should not be repaired.
Tires must be removed from the rim to be properly inspected before being plugged and
patched.

Uniform Tire Quality Grading System (UTQGS)

Tohelp consumers compare a passenger car tire'streadwearrate, traction performance,
and temperature resistance, thefederal government requires tiremanufacturers to grade
tires in these three areas. This grading system,known as the UniformTire Quality
Grading System, provides guidelines formaking relative comparisons when purchasing
newtires. You also canuse this information to inquireabouttiiequalityoftires placedon
new vehicles.

Although thisrating system isvery helpful when buying new tires, it is nota safety rating
orguarantee ofhow well a tire will perfonn orhow long itwill last. Other factors such as
personal driving style, type ofcar, quality of the roads, and tire maintenance habits have a
significant influence onyour tire's performance and longevity.

Tread wear grades arean indication ofa tire's relative wear rate. Thehigher thetread
wear number is, thelonger it should take forthetread to wear down. Forexample, a tire
grade of400 should wear twice as longasa tire grade of 200.

Traction grades areanindication ofa tire's ability to stop on wet pavement. A higher
graded tire should allow you to stop your caronwet roads ina shorter distance than a tire
witha lowergrade. Traction is graded fromhighest to lowest as "AA", "A","B", and
"C".

Temperature grades are anindication ofa tire's resistance toheat. Sustained high
temperature (for example, driving long distances inhotweather), can cause a tire to
deteriorate, leading to blowouts and tread separation. From highest to lowest, a tire's
resistance to heat is graded as "A", "B", or "C".

Tire Fundamentals

Federal lawrequires tire manufacturers to place standardized mformation on the sidewall
ofall tires. This information identifies and describes the fundamental characteristics of
the tire andalsoprovides a tire identification number for safety standard certification and
in case of a 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 thenumber, the wider thetire.

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 on drypavement.

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 orrim diameter in inches. Ifyou change your wheel
size, you will have to purchase newtires to match the new wheel diameter.

Next number
This two- or three-digit number is the tire's load index. It is a measurement of how much
weighteach 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
Thespeed rating denotes the speed at which a tire is designed to be driven forextended
periods oftime. Please remember, no trailer istobe hauled at speeds exceeding 60MPH.
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U.S. DOT Tire Identification Number
This begins withthe letters "DOT" and indicates that the tire meets all federal standards.
The next two numbers or letters are the plant code where it was manufactured, and the
last four numbers represent tlieweek and year the tire was built. 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 requires a recall.

Tire Ply Composition and Materials Used
The numberof plies indicates tlienumber of layersofrubber-coatedfabric in the tire. In
general, the greater the number of plies, the more weighta 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 greatest amount of air pressure that should ever be put in the tire
xmder normal driving conditions.

UTQGS Information

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 tire graded 200.

Traction Letter

This letter indicates a tire's ability to stop on wet pavement. A higher graded tire should
allow youto stopyour caronwetroads in a shorter distance thana tirewith a lower
grade. Traction is graded from highest to lowest as "AA'V'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 and notoverloaded. Excessive speed, under inflation or excessive
loading, eitherseparately or in combination, cancauseheat build-up andpossible 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 over a pothole or other object in theroad.
• Do not run over curbs, and trynot tostrike the curb when parkmg.

Tire Safety Checklist

• Check tire pressure regularly (at least once amonth), including the spare.
• Inspect tires for uneven wear patterns on the tread, cracks, foreign objects, or

other signs ofwear or trauma. Remove bits ofglass and other foreign objects
wedged in the tread,

• Make sure your tire valves have valve caps.
• Check tire pressure before going on a long trip.
• Do not overload your vehicle. Check the tire information placard for the

maximum recommended load for the vehicle.
• Ifyou are towing a trailer, remember that some ofthe weight ofthe loaded trailer

is transferred to thetowing vehicle.

Reporting Safety Defects

If you believe that your vehicle has adefect that could cause a crash or could cause Injury or death you
should immediately infomi the National Highway TrafFic Safety Administration (NHTSA) In addition to

notifying Novae Corporation at 1-800-372-1755.

If NHTSA receives similar complaints. It may open an Investigation, and If it finds that asafety defect exists
ma group of vehicles, itmay ordera recall and remedy campaign. However, NHTSA cannot become

involved In Individual problems between you, your dealer, or Novae Corporation.

To contact NHTSA. you may either call the Vehicle Safety Hotline toll-free at1-888-327-4238
(TTY: 1-800-424-9153). gotohttpr/Awww.skecar.aov.Qr writa to:

Administrator
NHTSA

1200 New Jersey Avenue S.E.
Washington, DC 20690

You can also obtain information about motor vehicles safety from httD://www safecar.QQv



Sure-TracTM TrailerWarranty 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 to conceal infomiation, tape closed, affix postage and mail)

SHE

Novae Corp.
One Novae Parkway
Markle, IN 46770
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Introduction

Combining years of experience in the trailer frame and recreational vehicle industry with the newest and
most innovative technology, Lippert Components, Inc. introduces its newest addition, The Axle and Running
Gear Division.

The following publication is designed to give the customer an easy-to-understand operation and service
manual to provide useful and important information. Thequality 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 provide the 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.
Lippert Components, 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 sign that a service or maintenance procedure has a safety risk involved
and may cause death or serious injury if not performed safely and within the parameters set forth in this
manuaL

Alwayswear eye protection 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 sen/ice and maintenance procedures. Many variables can change the
circumstances of the service procedure, i.e., the degree of difficulty involved in the service operation and the
ability level of the individual performing the operation. This manual cannot begin to plot out procedures for
every possibility, but will provide the general instructions for effectively 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 may result in voiding the
warranty, inflicting injury or even death.
The owner's manual for your unit may have more procedures for sen/ice and maintenance.
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Break-In Period For Electric Drum Brakes

The break-in period is a typical phenomenon with drum brakes and especially electric drum brakes. Electric
drum brakes will require a break-in periodto achieve full performance. This break-in period applies for new
axles and any time new brake shoes and/or magnets are installed as part of regular maintenance.
LippertComponents 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 by applying approximately 8-10 volts to the trailer brakes at 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 truck brakes during this procedure. The trailer brakes will seat in faster by using them to stop both the
truck and trailer. The easiest method is to apply the trailer brakes using the manual activation lever located
on the in-cab brake controller. Care MUST 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 brake performance during this period, sometimes in as few as 10 applications. After 50 applications, the
brake lining material will be fully cured from the heat and develop close to 100% contact with the brake
drum surface.

This break-in period not only seats the shoe lining material but also seats in the brake electromagnets.
During the break-in period, the linings will wear at a faster rate than they do after they are seated in.

NOTE:Brakes should be manually adjusted after the first 200 miles of operation and periodically thereafter,
approx. 3,000 mile intervals.

Hubs/Drums/Bearings

Hub Removal

To remove the hub assembly for inspection, maintenance or service, follow the six (6) steps below:

p—Liftunit bythe frameand neverthe 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.

1. Lift trailer and support it per manufacturer's requirements.
2. Remove the wheel.

3. Remove the grease cap by prying the edge out of the hub. Ifequipped with oil lubrication, unscrew oil
cap using a 2 VV socket (8K) or^Vz" socket {10-12K). Let oil 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 off the spindle. Do not 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 off to remove drum from spindle.

NOTE:A gear puller may be necessary to remove hub from spindle.
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Brake Drum Inspection

The brake shoes 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-machlned if wear is more than .030" or out of round by more than .015". The
drum should be replaced ifscoring 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.

Drum

12.25"

Maximum Re-bore Diameter

12.340"

Bearing Inspection

Wash all grease and oil from the bearing cone using a suitable solvent. Dry the bearing with a clean, lint-free
clothand inspecteach roller completely. If any pitting, spalling, or corrosion is present,then the bearing
MUST be replaced. The bearing cup inside the hub MUST be inspected.
NOTE: Bearings MUSTalways be replaced in sets of one cone and one cup.

A CAUTION wear eye protection when servicing the axle, brakes, hubs, springs and1 wheels. Failure to wear eyeprotection 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 very precise process. The cup MUSTbe perfectly seated 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.

ACAUTION

Rev: 08.25.2015

Do not mix Lithium, calcium, sodium or barium complex greases. Chemical
compatibility problems may occur. If you 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.
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Bearing Lubrication - Grease

Bearing grease should be replaced every 12,000miles or 12 months, whichever comes first. Removeall
oldgreasefrom wheel hub and bearings first. Bearings should be packed bymachine ifpossible. Packing
bearings by machine is preferable; however, packing by hand is a viablealternative.
Follow these 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. Apply a light coat of grease into the bearing cup surface.
5. Reassemble bearing Into cup.

Rev: 08.25.2015

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 (14°F) 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 checkthe seal to makesure that it is not damaged, nicked, cracked or torn and is in good 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.

Bearinq Adiustment/Hub ReDlacement

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.

a
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Lubrication

Bearing Lubrication - Oil

Your axle bearings are lubricated with a SAE 80-90W hypoid gear oil. Periodically check and refill the hub as
necessaryto the level indicatedon the clear plastic oil cap.The oil can be filled through the cap by removing
the rubber plug. Inorder to check oil level, do so after unit has been parked for a few minutes.

Recommended Oil Lube for axle bearings:
Oildesignation: SAE 90, SAE 80W-90, SAE 75W-90

Union Oil Co. Unocal MP Gear Lube

Exxon Co. Gear Oil GX 80W-90

Mobil Oil Mobillube SHC 75W-90

Pennzoil Co.
Gear Plus 80W-90 GL-5

Gear Plus Super 75W-90

Oil Cap and Oil Seal O
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.

In order 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
MUSTbe installed before reassembly or the old seal will leak upon re-installation and use. When reinstalling
a new oil seal, be sure to correctly orient the seal. Most are marked "AIR SIDE." This side MUSTnot 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.

Rev. 08.25.2015 Pages Trailer Axle (8-12K) Owner's Manual



Periodic Bearing Inspection

Aphysical bearing inspection should be conducted every 15,000 miles. An inspection ofthe bearing
condition can detect early bearing issues. Upon inspection, bearings should look brand new and can be
reassembled and used if in this condition. Ifdiscoloration, pitting, corrosion, flat spots or some abnormal
condition isobserved, the bearing and raceshould be replaced at the same time. Bearings are available at
auto part stores, see components pages (27-36) for part numbers.

Spindle Nut Adiustnnent

The proper method to assemble the spindle nut is as follows:
1. After hub installation onto spindle, install outer bearing.
2. Install spindle 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. Backoff torque usually Va turn so that you can finger tighten the spindle nut.
5. Finger tighten, 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
visuallycheck pads every 3,000 miles. Besure to also check rotor surfaces visuallywhen you are checking
the brake pads. Deep groves developing on one or both rotor surfaces can indicate a callper piston, slider
bolt or residual pressure problem ifthis ever occurs. Brake rotors should be turned when disc brake pads are

^ replaced.
L)isc 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 inside of caliper bushings that the slider bolts go through. Besure to only
use sillcone 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 trailerwill resemble the brakeson your car or tow vehicle,
with one major difference;your trailer implements an Electric Actuation system and your tow vehicle utilizes
a hydraulic system. The Electric Braking System operates in the following order of steps: (Refer to the Electric
BrakingSystem 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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How To Use Lippert Electric Brakes Properly

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, excessive grab, or delayed application isquite 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. This allows the brake shoes and magnets to begin seating to the brake drum.

trailer t . . ^

^ NuFh&]eF#A^lie& L Length! #Run !
16 Ga Stranded Copper 1 N/A

14 Ga Stranded Copper 2
Under 30ft. (9.1 m) from
hitch to center of axles

12 Ga Stranded Copper 2or3
Over 30ft. (9.1 m) from
hitch to center of axles

General Maintenance - Electric Brakes

Brake Adjustment

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.

Lippert Components, Inc. Electric Brakesare automatic adjust only. Ifmanual adjusting is needed, the
following 6-step procedure can be utilized. The brakes should be adjusted in the following manner:
1. Jack up trailer and secure on adequate capacity jack stands. Follow trailer manufacturer's

recommendations for liftingand 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
it is properly supported by jack stands. Unsupported units can fail 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 screwdriver or standard adjusting tool, rotate the starwheel of the adjuster assembly to expand

the brake shoes. Adjust the brake shoes out until the pressure of the linings against the drum makes
the wheel very difficult to turn.

4. Then rotate the starwheel in the opposite direction until the wheel turns freely with a slight lining drag.

NOTE:Asecond screwdriver will be needed to push the auto adjusting lever away from the adjuster
starwheel so that the starwheel can be rotated backwards.

5. Replace the adjusting hole cover and lower the wheel to the ground.
6. Repeat the above procedure on all brakes. For best results, the brakes should all be set at the same

clearance.
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Lubricate Brakes

Prior to reassemblingthe brake drum assembly, remember to apply a light film of white grease or an anti-
seizecompound on the brakeanchor pin,the actuating arm bushingand pin, and the areas on the backing
plate that are in contact with the brakeshoes and magnet lever arm. In addition, applya 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 system once a year
is considered 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 brakes for 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 sen/icing brakes:
1. Avoid creating 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 provide superior force and friction to safely and effectively stop the trailer. These magnets should
be inspected and serviced on the same schedule as the rest of the axle system, at least once a year for
normal use and more often Ifthe trailer is used extensively. Abnormal or uneven wear is a sign that the
magnet needs to be replaced. Check the surface of the magnet with a straight edge to check for uneven
wear. The surface of the magnet should be completely flat.
Ifthe magnet's coil is exposed in anyway, even if normal wear is evident, 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 of an axle, it is recommended that the magnet on the opposite brake
assembly also be replaced to ensure even braking capacity.
Figure 6 (Page 14) shows an Electro-Magnet with little or no wear. Ifthereareany pronounced gaps on the
surface of the Electro-Magnet, the magnet should be replaced.
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Shoes and Linings

Linings should be replaced ifthe material is worn to Me" or less. Shoes should alsobe replaced ifthey
become contaminated with grease or oil or have become scored, pitted or gouged. Heatcracks are normal

^ and rarely require attention. When replacing shoes, both shoes on the same brakeand the brakes on the
same axle should all be replaced at the same time, once again ensuring even braking capacity.
Afterreplacingshoes and linings, your trailer brakesshould 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. Thisallows the brake shoes and magnets to begin seating to the brake drum.

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 axie(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 axlesare 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 eye protection 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. For specific or
custom applications, please contact Lippert Components, Inc. Axle Division.
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Double-Eye Leaf Springs

Double-eye leaf springshaveeyes at either end of the spring assembly with nylon bushings to assist in
preventing wear. U-bolts hold the springs to the axle with a plate.
Thearticulation of this suspension occurs when the eyes rotate on the wear surfaces provided in eyesof the
springs and on the equalizers. This suspension isalso available in single and multipleaxleconfigurations.
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 availableon 8,000lb.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.
A keeper bolt or strap is placed under the slipper end to contain spring when the trailer is lifted off the
ground. BK tandem and triple axle attaching kits are available for both 33.5" and 36" axle spacing. 10K and
12Ktandem and triple axle kits are also available for 42.25" or 48.25" axle spacing.

Center Hanger

Front Hanger Rear Hanger

Shackle Bolts

Tie P ate Equalizer
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Inspection

All the components ofyoursuspension system should be visually inspected for signs of wear, damage or
loosefasteners at least every 6,000 miles. When replacing or tightening loosefasteners, consultthe torque

•V specs belowfor correct torque values.

Equalizer and Spring Eye NutTorque Specifications
Bolt Type Torque

®/l6" 8K U-BoltNuts 90ft-lbs

5/8"10K U-BoltNuts 95 ft-lbs

5/8" 12KU-Bolt Nuts nsft-lbs

W Shoulder Bolts 35 ft-lbs

W Non-Shoulder Bolts Snug

lOKand 12KSpring Eye Bolt 200 ft-lbs

10K and 12K Center Hanger/Equalizer Bolt 300 ft-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. Follow the trailer manufacturer's

recommendations for lifting and supporting the unit.
2. After the 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.

3. Disassemble the U-bolts, nuts, and tie plates.
4. Remove the spring eye bolts and the spring.
5. Ifthe spring eye bushings are to be replaced, press out the old bushing by hand or tapping out with a

punch.
6. Free-floating nylon 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.
7. Reinstall repaired or replaced components in reverse order.

NOTE: For multiple axle units, the weight of each axle MUST be supported as outlined in Step 2 before
disassembly of any component of the suspension system.

WB|t™rii.iii.iol frameand neverthe axle or suspension. Do not go under unitynrVMHNINVJl unless it is properly supported by jack stands. Unsupported units can fall causing
death or serious injury.

CAUTION Always wear eye protection when servicing the axle, brakes, hubs, springs and1 wheels. Failure to wear eye protection mayresult inserious injury.

Ifthe equalizer or equalizer bushings MUST be replaced, follow the 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 Replacement

1. Make sure springsare on straight. Align springeyes 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 isavailable on the
Lippert Components Customer Service website: http://lcil.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.

P 1 Use only rimcontours suggested by manufacturer. Failureto use correct rim
jAWARNINi contour may cause dramatic separation of tire and wheel and could cause death

or serious injury.

^ h'liX! Attempting to modify or repaira wheel cancause 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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Toraue Reauirements

It isextremely important to apply and maintain proper wheel mounting torque on your traileraxle. Torque
wrenches assure the proper amount of torque is being applied to a fastener. Use no other method to torque
fasteners.

Prnppr and Arriir;)tP tnrqiiP MUST he^ maintained to prevent wheels from
loosening, studs from cracking and/or breaking or other possible hazardous
breakage resulting in death or serious injury.

Be sure 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. A periodic check during regular service is
recommended.

Wheel Torque Requirement Chart

Wheel Size Stud Size
Torque Sequence

1st Stage 2nd Stage

14" 1/2" 20-25 ft-lbs 50-60 ft-lbs 90-120 ft-lbs

15" 1/2" 20-25 ft-ibs 50-60 ft-lbs 90-120 ft-lbs

16" 1/2" 20-25 ft-lbs 50-60 ft-lbs 90-120 ft-lbs

16.5" X 6.75" 1/2" 20-25 ft-lbs 50-60 ft-lbs 90-120 ft-lbs

16" 20-25 ft-lbs 60-70 ft-lbs 120-130 ft-lbs

16.5" X 6.75" 5/16" 20-25 ft-lbs 60-70 ft-lbs 120-130 ft-lbs

16" Dual and 17.5" Cone Nut 5/8" 50-60 ft-lbs 100-120 ft-lbs 190-210 ft-lbs

16" Dual and 17.5" Flange Nut %" 50-60 ft-lbs 150-200 ft-lbs 275-325 ft-lbs

14.5" Demount s/s" Tighten sequentially to 85-95 ft-lbs



Tires

Prior to mounting tires onto wlieels, be surethe rim size and contourareapproved bythe Tire and Rim
Association Yearbool< or the tire manufacturerscatalog. In addition, confirm that the tire will carrythe rated
load. If the load is not evenly distributedon all tires, use the tire rated forthe 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. Alwayscheck pressure cold before operation. DO NOT
bleed air from tires when they are hot. Checkinflation pressure weeklyduring 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 if the underlying cause is corrected.

Probable Cause

Center Wear Over-inflation

Edge Wear Under-inflation

Side Wear Loss of camber or overloading

Toe Wear incorrect Toe-in

Cupping

•//
Out-of-balance

Flat Spots Wheel lockup and tire skidding

Rev: 08.25.2015

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.
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Introduction To Troubleshooting

Thefollowing section is a guideline for ensuring operation ofyour braking system. The safety ofyou, those
traveling with you and those sharing the road isparamount and it startswith the ability to safely stop 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 Ammeterare essential tools to diagnose these problems.
Mechanical problems are mostly self-evident; something is bent or broken. Consult the troubleshooting
chart on Page 21 to determine the probable cause and corrective actions for a variety of issues with the
braking system.
Remember to use only Lippert Components, Inc. replacement parts on these systems. Consult the Limited
Warranty or call our 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 running with the trailer coupler connected when checking the
voltage.
Voltage in the system should begin at 0 volts and, as the brake pedal of the tow vehicle is applied, voltage
will gradually increase to about 12 volts. Ifthe system does not indicate at least 12 volts, problems may
occur In the wiring of the system, the battery or alternator of the tow vehicle.
When the brakes are applied, a gradual increase in voltage is preferable to a quick increase to 12 volts. A
gradual increase in voltage ensures smooth and firm trailer braking. Aquick increase in voltage will cause
the braking system to feel like the trailer is grabbing too quickly.
Taking a Voltage reading is usually done with probes Inserted Into the wire connector (Fig. 9).
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Troubleshootinq Chart

Problem

No brakes

Weak brakes

Locking brakes

Intermittent brakes

Brakes pull to one
side

Harsh brakes

Noisy brakes

Surging brakes

Dragging brakes

Probable Cause

Open circuits Find and correct

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

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

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

Loose connections Repair or replace

Faulty ground Find and repair

Wrong magnet lead wire color Adjust

Incorrect adjustment
Greaseor oil on linings or magnets
Broken wires
Bad connections
Under-adjustment
Improper synchronization
Under-adjustment
Lack of lubrication
Broken component
Incorrect brakecomponents
Grease or oil on linings or magnets
Out-of-round or cracked brake drums

Over-adjustment
Out-of-round brake drums
Incorrectbrakecomponents
Loose, bent or broken brake components

Faulty breakaway switch
Loose wheel bearingadjustment
Bent spindle

Correct
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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Measuring Amperage

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

-V indicating a full 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.n).
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Amperage Chart

3.0 6.0 12.0 18.0

Lowor no voltage are the most common problem with the Braking System. Amperage at the brakes Isalso
a relatively common Issue.

Common causes of these conditions are:

1. Low quality electrical connections
2. Open circuits
3. Insufficient wire gauge
4. Broken wires

5. Blown fuses (fusing of brakes Isnot recommended)
6. Short circuits (Indicated by high amperage)

Possible causes of shorts are:

1. Shorted magnet coils
2. Bare wires contacting a grounded object

Findingthe cause of a short circuit in the system isdone 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.

n
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Maintenance Schedule

Weekly/ ^ ISS
t.Mlcinths./'

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

ifyourtrailer Is to be stored foran extended period of time, tlie 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 lift and 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.

_ 1 Lift unit bythe frameand neverthe axleor suspension. Do not go under unit
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 all 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.
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Trip Preparation Checlclist

The following checklist offersseveral guidelines to prolonging the qualityof your running gear and will
^ provide trustworthy and safe trailering for years tocome.

Using the following checklist before starting a trip with your trailer is highlyrecommended. 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.

Breakaway battery should be fully charged.
4. Electronic coupler MUST be secure. Run check on all lights and brake engagement and

synchronization.
5. Load trailer with 10% of total weight on the hitch end of trailer. Smaller trailers' front end load should

be increased to 15%.

6. DO NOT OVERLOAD! Consult your trailers i.d. plate for gross vehicle weight restrictions.
7. Tires should 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 17 for specs).
9. Check torque of hanger bolt, shackle bolt, and U-bolt nuts on suspension.
10. Check that your trailer is towing level.Adjust hitch height if necessary to level trailer.

CUSTOMER SERVICE - TRAILER

PLANT#39

1902 W. SAMPLE ST.

SOUTH BEND, IN 46619

PH: (574) 312-6425
FAX: (574) 534-7161

E-MAIL: trailerwarranty@lcil .com
WEBSITE: www.lcil .com

Lippert Components MUST be notified of all issues prior to work being performed. For the quickest and
most efficient response, Lippert Service&Warranty can be reached via e-mail at trailenA/arranty@lcil.com.

Submissions should include full unit info including full VIN, Model, Date of Mfr, Date of Purchase and
Retail Owner name or by filling out the Repair Request Form. The Repair Request Form and other

service forms can be found online in addition to all owners manuals and informational publications.
See specific web addresses below.
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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

Ca but Part#

122081

179660

129752

168687

183804

122075

176321

134581

75704

175705

2772 0

2772 2

242080

124287

22066

122088

AXLES AND SUSPENSION

LO

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; 5/8-18

Cone Wheel Nut; Vie" -18 - 60®

Stud;'/i6"-18GR8

Stud;y8"-18GR8

Brake Hub; 865 - 12 Va" BRK; 4.75" Pilot

Brake Hub; 865 - Vs"; 12 Va BRK; 4.75" Pilot

Brake Hub; 865 - Vs"; 12" BRK; 4.75" Pilot, Grease

Brake Hub; 865 - Vs"; 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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8,000-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)

0
156444

330792

Brake; Electric; 12.25 x 3.38; 4 Bolt {Right Hand)
Shoe and Lining Kit-12 Va" x 3.38" (8,000-10,000), 1 BRK

Hydraulic Brake Assembly

m. 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-s/s" 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 I Brake CaliperAssembly, includes Pads and Fittings
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8,000-LB AXLE WHEEL END COMPONENTS

1

AXLES AND SUSPENSION

Axle Service Kit Part #232997 (5 Bolt Brake Grease Setup)

Callout Part# Description

A 1963511 U-Bolt; 8/16 -18 X7.25 for 3" Tube YZ

B 179660 Flat Hardened SAE Waslier; 1.06 ID x 2.00 OD

C 122088 Double Lip Grease Seal (5,200-7,000)

D 170997 Flat USS Hardened Waslier;

E 122077 Brake Nut Locking Keps Clear Dich

F 122081 Castle Nut; 1 -14

G 122084 Sealed Wire Connector

H 182274 Hex Nut; Vie"-18 GR8

1 122075 Cotter Pin;.120"X 1.75"

Rev; 08.25.2015

Quantity

4

2
_2
_8
JO
_2
_4
_8
2
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8,000-LB AXLE WHEEL END COMPONENTS

AXLES AND SUSPENSION

Axle Service Kit Part #309893 (5 - Bolt Disc Brake Grease Setup)

O

CaHout Part# Description
A "~1963511 " U-Bolt; Vie" -18 x7.25" for 3" tube
B 179660 Flat Hardened SAE Washer; 1.06 ID x 2.00 OP
C 122088 Double LipGrease Seal (5,200-7,000)
D 170997 Flat USS Hardened Washer;
E 119072 Flange Nut; Ye" -16 GR5
F 126030 Washer; .385"x .68"x .094"
G 182274 Hex Nut; Vm" -18 GR8
H 135835 Tap Bolt; -16 x 1 y2 GR5 ZN FTHD ST
I 122081 Castle Nut; 1 -14
J 122075 Cotter Pin;.120x1.75

Quantity
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8,000-LB AXLE WHEEL END COMPONENTS

AXLES AND SUSPENSION

Axle Service Kit Part #313729 (4 - Bolt Brake Oil Setup)

o o o o o o

Callout Part# Description
A ~1963511 ' U-Bolt; ^is" -18 x 7.25" for 3" tube
B 179660 Flat Hardened SAE Washer; 1.06 ID x 2.00 OP
C 122075 Cotter Pin:.120x1.75
D 122081 Castle Nut; 1 -14
E 162836 Hex Bolt; ^2 -20x 1.50"
F 162838 LockWasher; Vi x .86 x .125
G 122253 Hex Nut; V2-20
H 182274 Hex Nut; -18 GR8
I 276712 Seal, Oil
J 170997 Washer; ®/i6" Flat

Quantity

4

_2
1
2

_8
_8
_8
_8
J
8
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-LB AXLE WHEEL END COMPONENTS

AXLES AND SUSPENSION

Axle U-Bolt Service Kit Part #294378

Callout Part# Description Quantity

181926 U-Bolt -5/8-11 for 4" tube

142833 Flange Nut % -11 Top Locl< GR5

122085 Nut, 20 Hex

122086 Waslier '/e x % x 11 GA Helical Lock

207576 Bolt yi6-20x1 y2HexGR5

181895 Washer -1 Vi ID x 3 OD

181894 Nut -1 y2 -12 - 6 Slot Castle GR2

183804 Rubber Plua for 10.000 Oil Ca

183805 0-rinq 3 ID 4 OD .138 DIA

181899 Cotter Pin x2 %

176692 Seal 2.855 ID x 3.88 OD Unitized Oil

Rev: 08.25.2015 Trailer Axle (8-12K) Owner's Manual



Rev: 08.25.2015

12,000-LB AXLE WHEEL END COMPONENTS

Callout Part#

A 295924

B 293380

C 293379

D 183536

E 297983

F 301691

G 301940

H 183128

1 176321

J 205049

K 205048

L 293381

M 293382

N 330037

0 181899

P 183805

Q 183772

R 183804

AXLES AND SUSPENSION

!•' I'

f

Description
Seal - 3.125 Sliaft X 4.50" Bore, 12 K Unitized Oil

InnerCone Bearing -12,000 (3984)
InnerCup/Race Bearing -12,000(3920)
Drum Mounting Bolt
Brake Drum Hub - 865 - 4.75" Pilot
Idler Hub-865-Vs"; 4.75" Pilot
Brake Drum-865-5/8"
Stud-Vs"-18; GR8
Flanged Wheel NutVs-18

Wheel Clamp Ring for %" Studs
Wheel Nut-Vs"-18; 90°
OuterCup/Race Bearing - 12,000 (3920)
Outer Cone Bearing - 12,000 (28682)
Spindle Nut -1 -12
Cotter Pin - Va" x 2 VV
0-Rtng (For Oil Cap)
Oil Cap
Rubber Plug (For Oil Cap)
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-LB AXLE WHEEL END COMPONENTS

AXLES AND SUSPENSION

I

Ca out Part# Description

76692 Oil Seal - 2.855 ID x 3.880 OD, National #370150A

183807 Inner Bearing Cone -10,000 (387A)

183463 Inner Bearing Cup/Race -10,000 (382A)

Drum Mounting Bolt

183662 Brake Drum Hub; 865 - s/s"; 4.75" Pilot

183168 Idler Hub, 865-%"; 4.75" Pilot

Brake Drum, 865-%"

183 28 Stud-5/8"-18;GR8

176321 Flanged Wheel Nut % -18

205049 Wheel Clamp Ring for Ve" Studs

205048 Wheel Nut18; 90"

24287 Outer Bearing Cup/Race -10,000 (25520)

22066 Outer Bearing Cone -10,000 (25580)

8 895 Spindle Washer -1.50" x 3.00" OD

181894 Spindle Nut-1 y2"-12

18 899 Cotter Pin-Wx2V^"

183805 O-Ring (For Oil Cap)

183772 Oil Cap

183804 Rubber Plug (For Oil Cap)
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HI I

Electric Brake Assembly

Hydraulic Brake Assembly

Disc Brake Assembly

Rev: 08.25.2015

-LB AXLE WHEEL END COMPONENTS

AXLES AND SUSPENSION

Part# Description

181935 Electric Brake (LH) 12.25" x 3.38", 7 Bolt
181936 Electric Brake (RH) 12.25" x 3.38", 7 Bolt
330792 Shoe and Lining Kit-12 Va x 3.38" (8,000-10,000), 1 BRK

Part# Description

Brake; Hydraulic (LH) -12.25" x 3.38", 7 Bolt

Brake; Hydraulic (RH) -12.25" x 3.38", 7 Bolt

Part# Description

294061 Disc Brake; 865 - Vs" Studs, 7 Bolt Flange, Kitfor one axle
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-LB AXLE WHEEL END COMPONENTS

AXLES AND SUSPENSION

Electric Brake Assembly

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

Disc Brake Assembly

Part# Description

327573 12000# DISC - 865 STUDS, 7 BOLT FLG

Trailer Axle (8-12K) Owner's Manual



-LB AXLE WHEEL END COMPONENTS

AXLES AND SUSPENSION

1

Callout Part# Description Quantity

2961681 U-Boit -5/8-11 for 5" tube

142833 Flange Nut % -11 Top Lock GR5

122085 Nut, 7/6-20 Hex

122086 Washer yie x % x 11 GA Helical Lock

207576 Bolt yi6-20x1 y2HexGR5

330037 Nut -1 3/4 -12 - 6 Slot Castle GR2

183804 Rubber Plua for 10,000 Oil Ca

183805 0-rinq 3 ""Vm ID 4 OD .138 DIA

181899 Cotter Piny4x2^^

295924 Seal - 3.125 Shaft X 4.50" Bore, 12 K Unitized Oil

162836 Bolt 1/2"-20 XI Vz
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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 shallvoid any applicable warranty.
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 Web:lci1.com I Email: customerservice@lci1.com

Page 40


