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Corporation of Iowa, Inc. 
 

MAINTAINER (5-3-1) LIMITED WARRANTY 
 

FIVE (5) YEAR:   MAINTAINER CRANES STRUCTURE 

   MAINTAINER BODY SUB-STRUCTURES 

   RUST THROUGH ON MAINTAINER SERVICE BODIES 

 

THREE (3) YEAR: MAINTAINER MANUFACTURED COMPONENTS 

   MAINTAINER MANUFACTURED REPLACEMENT COMPONENTS 

   PAINT COVERAGE ON MAINTAINER MANUFACTURED ITEMS 

 

ONE (1) YEAR: LABOR ON MAINTAINER WORKMANSHIP 

   PURCHASED COMPONENTS SUPPLIED & INSTALLED BY MAINTAINER 

 

LIMITED WARRANTY COVERAGE:  The new products manufactured by Maintainer Corporation of Iowa, Inc. 

(hereinafter “Maintainer”), are warranted to be free from defects in material and workmanship under normal use, 

application and maintenance in accordance with Maintainers recommendations, instructions and specifications. The 

Warranty begins on date of in service as documented by return of the Warranty Registration card and continues for 

the time identified above. Note: the Warranty Registration card must be filled out and returned to Maintainer within 

30 days after purchase. Maintainer’s obligation under this warranty is limited to the repair or replacement (at its 

option) of warranted parts that are determined by Maintainer, after review and inspection, to be defective, which are 

returned to Maintainer freight prepaid within 30 days of receipt of shipping instructions.  (Failure must be reported 

within thirty (30) days of failure occurrence to qualify).   

 

CONSEQUENTIAL DAMAGES:  In no event will Maintainer be liable for business interruptions, loss of sales 

and/or profits, cost of delays or for any other special, indirect, contingent, incidental or consequential losses, costs 

or damages or legal fees.   

 

CHANGES IN DESIGN:  Maintainer reserves the right to make changes in the design or to make improvements to 

its products without obligation upon itself to install the same upon products already manufactured.   

 

WARRANTY DOES NOT INCLUDE OR COVER THE:  Chassis (whether supplied by Maintainer or Customer) 

on which the body and/or crane is mounted or any modifications or accessories added by purchaser.  Rust through 

warranty does not apply:  1) where products were used to carry corrosive materials where such materials result in 

rust through conditions; 2) products are purchased after priming only; 3) product is used outside United States or 

Canada; 4) product is used in excessive heat.   

   

IMPLIED WARRANTY EXCLUDED:  This is the only authorized Maintainer warranty and 

is in lieu of all other expressed or implied warranties or representations, including any 

implied warranties of merchantability or fitness for a particular purpose or of any other 

obligations on the part of Maintainer.  There are no other warranties given by 

Maintainer other than those set forth in this Limited Warranty.  Effective:  October 2004. 
 

 

  

 

SEE NEXT PAGES FOR ADDITIONAL PROVISIONS.   



 

 

LABOR CHARGE:  Maintainer will warrant labor charges on warranty failures for a period of (1) year from date 

of in service as documented by return of the Warranty Registration card.  All warranty labor charges must be pre-

authorized for the time allowed at the Maintainer pre-authorized hourly rate charge.   

 

WARRANTY CLAIMS:  Warranty claims must be submitted and shall be processed in accordance with 

Maintainer’s warranty claims procedure, as established from time to time.  Contact Maintainer for details.   

 

FREIGHT:  Maintainer will pay the regular freight charge on all warranty parts sent to the dealer or end user.  The 

dealer/end user is responsible for payment of any additional special freight charges. 

 

WARRANTY VOIDED:  This warranty will be null and void if the product is not maintained in accordance with 

Maintainer’s recommended maintenance procedures.  The warranty will be voided if the product is modified or 

altered in any way without the prior written approval of Maintainer or if abused, neglected, repaired, and not used 

for its intended purposes. 

 

PURCHASER’S RESPONSIBILITY:  The purchaser is responsible for the cost of normal maintenance and 

replacement of expendable items, such as filters, belts, lubricants, and normal wear items. 

 

PURCHASED COMPONENTS:  Maintainer will warrant purchased components supplied & installed by 

Maintainer for a period of (1) year from date of in service as documented by return of the Warranty Registration 

card. Maintainer’s obligation under this warranty is limited to the repair or replacement (at its option) of warranted 

parts that are determined by Maintainer, after review and inspection, to be defective, which are returned to 

Maintainer freight prepaid within 30 days of receipt of shipping instructions.  (Failure must be reported within 

thirty (30) days of failure occurrence to qualify). These components may be returned to the Vendor for evaluation. 

Maintainer will determine its disposition in a timely manner as the Vendor completes their evaluation. 

 

NO ASSIGNMENT:  This Limited Warranty is granted to the first owner/user of record and may not be assigned.   

 

NO SET OFF:  No deduction may be made for the value of a warranty claim from outstanding balances due and 

payable to Maintainer. 

 

 

LENGTH OF LIMITED WARRANTY: 

 

Five (5) year: 

1. Maintainer crane structure from the date the unit is put into service as documented on the 

Warranty Registration card. The structural items are exclusively specified as the crane base 

plate, crane tower (mast) and crane booms sections. 

2. Maintainer body sub-structure from the date the unit is put into service as documented on the 

Warranty Registration card. The structural items are exclusively specified as the cross 

members and main sills. 

3. Rust through on Maintainer service bodies from the date the unit is put into service as 

documented on the Warranty Registration card. This applies to body panels, doors and wheel 

wells. Rust through damage as a result of surface and /or paint damage, product neglect or 

abuse or structural modification is not covered under this warranty. 

 
 

 

See next page for additional lengths on limited warranty.   



 

 

Three (3) year: 

1. Maintainer manufactured components from the date the unit is put into service as documented 

on the Warranty Registration card. 

2. Maintainer manufactured replacement components from the date of invoice. 

3. Paint coverage on Maintainer manufactured items from the date the unit is put into service as 

documented on the Warranty Registration card. This applies to coverage on structural 

components such as crane bases, tower, booms, truck body door and body panels to be free 

from defects such as corrosion, blisters, unreasonable color or gloss loss, or delaminating 

determined to result form paint film failure. Damage such as chips, scratches, corrosion due to 

dirt build-up that occurs through usage of the product is not covered under this warranty. Rust 

bleed out from inaccessible structural features as a result of prolonged moisture exposure does 

not constitute a failure in paint coverage or adhesion and is not covered under this warranty. 

Protective spray coverings are not covered by this warranty. 

 

One (1) year: 

1. Labor on Maintainer workmanship from the date the unit is put into service as documented on 

the Warranty Registration card. 

2. Purchased components supplied and installed by Maintainer from the date the unit is put into 

service as documented on the Warranty Registration card. 

 

 



 

Maintainer Corporation of Iowa 
 

Maintainer Corporation of Iowa, Inc. 

1701 South Second Avenue 

P.O. Box 349 

Sheldon, IA  51201 

Ph (712) 831-8588 

Fx (712) 324-3526 

 

 

Warranty Claim Procedures 
 

The warranty procedures outlined here are detailed to provide the Dealer/Customer with the information 

necessary when filing a warranty claim. The correct and complete filing of a claim will assist Maintainer 

in processing of the claim in a timely manner. 

 

All claims, policies and procedures are governed by the terms of the Maintainer Corporation of Iowa, Inc. 

(Maintainer) Limited Warranty. It is necessary to outline some of the more important provisions for 

handling claims. 

 

Maintainer authorized Dealers will handle parts replacement and/or correction of defective workmanship. 

 

The failure to file a detailed Warranty Claim Service Report for each occurrence of material or 

workmanship defect will cause the warranty claim to be rejected. 

 

The defective material must be returned following the guidelines in the Return Parts Procedure. The 

failure to follow the procedure will result in forfeiture of the claim. 

 

The Dealer/Customer is responsible for the write up of the warranty claim. 

 

The Dealer/Customer shall be allowed no more than 30 days from the date of repair to file a Warranty 

Claim Service Report. 

 

The Maintainer warranty does not cover diagnostic calls, travel or lodging. 

 

Maintainer will deduct from allowable credits for excessive freight charges caused by sender failing to 

follow the Return Parts Procedure. 

 

Dealers/Customers deducting the value of a warranty claim from outstanding balances due and payable to 

Maintainer without receiving prior written approval from Maintainer may be subject to forfeiture of the 

entire claim. 

 

 

 

 
See next pages for additional warranty claim info. 



Warranty Claims – General 
 

The approval of a submitted claim depends on the following provisions: 

 

1. Maintainer must issue a Warranty Claim Authorization Number. 

2. The defective material must be returned following the Return Parts Procedure. 

3. The material must be determined defective by authorized Maintainer representative. 

4. The workmanship must be determined defective by authorized Maintainer representative. 

5. The unit must be within the warranty period. 

6. The unit has been operated within design conditions in an application for which it was intended to 

function. 

 

Warranty Claims – Filing procedure 
 

It is necessary to have the serial number of the unit when requesting Warranty and Technical Support. 

 

1. Initiate the claim process through a Purchase Order for parts and/or Authorization Number for 

labor repair. A Warranty Claim Authorization Number will be issued for all warranty claims. 

2. A Warranty Claim Service Report will be sent with the part or will be faxed for completion. The 

Warranty Claim Service Report must be filled out and returned with the defective part or faxed per 

address listed in item #7 below. 

3. The defective part must be returned freight prepaid if requested by Maintainer Warranty 

Department within 30 days or claim will be forfeit. 

4. The Service Claim Service Report must be returned for processing. The disposition will be 

completed within 30 days. A credit, check or a letter of explanation/denial will be issued. 

5. Maintainer will consider each claim on its own merit and reserves the right to accept or reject the 

claim request. 

6. There are cases where components are purchased and used by Maintainer. These components may 

be returned to the Vendor for evaluation. Maintainer will determine its disposition in a timely 

manner as the Vendor completes their evaluation. 

7. Send the Warranty Claim Service Report to: 

Maintainer Corporation of Iowa, Inc. 

Attn: Warranty Department 

  P.O. Box 349 

  Sheldon, IA  51201 

  Fx (712) 324-3526 

 

Warranty Claims – Preparation of Material Return 
 

Maintainer may request the return of the defective material for evaluation.  Credit will not be given until 

the material is evaluated and the warranty claim is approved. The material being returned to Maintainer 

for evaluation must be returned within 30 days freight prepaid. 

 

The material returned to Maintainer must be properly packaged to prevent damage during shipment. Any 

damage to the material as a result of improper handling or packaging could be cause for claim denial. 

 

The package must be marked with the Return Material Authorization. 

 

Our warranty requires that all defective material must be returned to Maintainer freight prepaid. The 

credit will be delayed if packages are returned without a Return Material Authorization number. 

 



 

Maintainer “Warranty Claim Service Report” 

 
Company completing repair 

Owner of Maintainer unit 

Contact name 

Owner’s mailing address, city, state, zip code 

Owner’s shipping address city, state, zip code 

Owner’s phone number    Owner’s fax number    Owner’s Email address 

Serial number or Work Order number of unit 

Date of repair 

Description of repair 

 

 

 

 

 

Repair authorization number 

All requested parts returned  YES  NO 

Invoice attached   YES  NO 
Claim submitted by (PRINT)     (SIGN) 

Phone number      Fax number 

 

 



 How was the finished OVERALL APPEARANCE of your unit: (circle one) 1 2 3 4 5 

 Did everything FUNCTION properly?: (circle one) 1 2 3 4 5

 Comments regarding product quality: ____________________________________________________________________________________

 Please rate the TIMELINESS with which you received your order: (circle one) 1 2 3 4 5 

 Please rate the ACCURACY of how your order arrived: (circle one) 1 2 3 4 5

 Comments regarding delivery: _________________________________________________________________________________________

 Please rate how HELPFUL the person was that took your order: (circle one) 1 2 3 4 5 

 Please rate how FRIENDLY & PROFESSIONAL
 the person was that took your order: (circle one) 1 2 3 4 5

 Name of the selling dealer: ____________________________________________________________________________________________

If you experienced any problem(s) with your new unit, please describe the situation below or call us at 800-831-8588. Our goal is 100% customer 

satisfaction! _________________________________________________________________________________________________________

Craing a Legacy of Premium Truck Bodies

1. ORDERING PROCESS

2. QUALITY

3. SHIPPING / DELIVERY

Thank you for your recent purchase! We appreciate the feedback on your 
Maintainer Experience and invite you to explore the MyMaintainer.com website

At www.mymaintainer.com, you can register your warranty online, stay up to date on product alerts, view 

instructional videos, locate service manuals, and find warranty information. You can also share your Maintainer 

story and show off your new truck by uploading pictures that we can share! Please take a moment to answer 

the following questions that will help us serve you better - AND RECEIVE A FREE MAINTAINER HAT!

Poor Good

Poor Good

Poor Good

Poor Good

Poor Good

Poor Good

Primary Contact:____________________________________________ Serial Number: _______________

Company: ______________________________________________Truck VIN Number: _______________

Address: _________________________________________________ In Service Date: _______________

City _______________________________________________State:______ Zip Code: _______________

Phone: ____________________________________ Fax:_______________________________________

E-mail: _______________________________________________________________________________ 

Please complete the form below to receive your FREE Maintainer Cap!

GET YOURFREEHAT!

Get A Free Hat!
FEEDBACK FORM

You can complete this form online at www.mymaintainer.com, e-mail to: marketing@maintainer.com, or fax to: 712-324-3526

Please complete the form below to receive your FREE Maintainer Cap!

Name: ______________________________________________________________________________ 

Company: ___________________________________________________________________________

Address: ____________________________________________________________________________ 

City _______________________________________________State:______ Zip Code:______________

Phone: ____________________________________ Fax: _____________________________________

E-mail: ______________________________________________________________________________ 

Serial #



General

          Information



 
 
       Hitch Ratings and Capacities  
 
Class IV rating:   

 10,000lb Max Gross Towed Trailer Weight                   
   1,500lb Max Tongue Weight  
      
 
For Pintle hitch, custom hitches, and other types of devices consult 
manufacture for weight ratings. 
 
 
NOTICE:  Maximum weights are determined by the lowest rated 
component in the towing system. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
Maintainer Class IV Hitch Ball / Pintle Hook Mount Specification 

***Length is the distance from center of ball mount (letter C) or pintle eye (letter D) to center of hitch pin (letter A) 
***Drop is distance from the top of shank (letter B) to the top of ball platform (letter C) or pintle hook cradle (letter D) 
 
 
 
Use chart below to determine Gross Trailer Weight Rating (GTWR) based 
on Length and Drop measurements.  The tongue weight is not to exceed 
15% of the GTWR. 
 



 

FINISH CARE RECOMENDATIONS 
 
Maintainer recommends the following precautions that must be followed to insure 
proper care of the finish on your new vehicle. If these recommendations are not 
followed your paint warranty may be null and void. 
 
The first 30 days… 

o Never let gasoline, antifreeze, transmission fluid, or windshield solvent stand on 
the painted surface. (Rinse off as soon as possible) 

o Driving on gravel roads may cause rock chips on the finish.  Clean up the area 
and dab in with a brush. 

o The finish can be damaged by tree sap and bird droppings. (Rinse them off as 
soon as possible) 

 
The first 90 days… 

o Do not wax or polish the vehicle – this will allow the finish to dry and harden 
completely. (Do not use any silicone-containing waxes or polishes) 

o After 90 days the vehicle should be polished with a premium quality product. 
o Consult the following manufacturer for their recommendations. 

� 3M 
� Meguiars 

Long term care… 
o Never use abrasive cleaner, chemicals, steel wool, or scuff pads directly on the 

finish - this will cause damage to the finish. 
o Remove road salt within 1 week by washing or rinsing vehicle with clean water. 

 
Proper washing recommendations… 

o Wash vehicle by hand with cold water and a very mild dish wash soap. Be sure 
to use a soft cloth or sponge. 

o Do not “dry wipe” the vehicle – dry wiping could scratch the finish. 
o If vehicle is washed indoors, vehicle MUST BE thoroughly air-dried. Use fans 

directed at the vehicle until completely dry. If this process is not followed the 
finish may show signs of blistering cause by moisture trapping. 

 
Proper add-ons recommendations… 
o If any mounting of additional equipment (lights, handles, etc.) is needed use the 

following steps. 
o Mount equipment with adhesive compounds or VHB tape (consult your local 

3M distributor) when at all possible – this will keep the finish intact and not 
damage it. 

o If drilling is required, mark holes to be drilled using a marker. Drill holes using 
a sharp drill bit. After drilling remove ALL metal shavings. Prior to mounting 
equipment, apply ECK® (Electrolysis Corrosion Control) or LOCTITE C5-A 
compound to all screws. This will prevent corrosion of any metal and helps 
keep paint from blistering from electrolysis. 

Proper recommendations for rock chips and scratches… 
-If any scratches or chips occur at anytime during the life of your unit, we recommend 
cleaning up the area and dabbing with a brush to protect the metal from rusting. 

-Consult your local PPG manufacturer or representative for their       
recommendations on proper topcoat. 



J:\Sales\_Customer Service\Unit Manuals\Manual information\0‐General Info\3‐info\DEF purge 

system.doc 

DEF Instructions 
 

DEF freezes at 22°F.  This freezing can damage the pump, y‐strainer, fittings, 

hoses, etc.  This truck is equipped with an air purging system to reduce the 

likelihood that freezing in the lines will occur.  If the DEF in the tank drops below 

22°F it will also freeze.  Take precaution against this by draining the tank, heating 

the tank, or placing the truck in a heated shop. 
 
 
 
DEF purge system 

1. Place DEF dispenser (and open) in container or back into product tank 
2. Rotate 3-way handle on top of DEF tank to vertical position 

o This shuts off the tank suction, and begins blowing air through the hoses, pump, 
and reel. 

o The air regulator must be limited to 100psi 
3. Run air through system until no DEF is coming out dispenser 

o The pump can be activated to speed up the process, but for no longer than 45 
seconds (or the pump seals could fail) 

4. Rotate 3-way handle on top of DEF tank to horizontal 
5. Pump may also be drained with the plug on the pump housing. 

 
 
 
 
 

  

Handle horizontal for 
dispensing 

Handle vertical for DEF purge 
 

 



Operation

and

       Maintenance



   Maintainer Corporation of Iowa     
 

 

 
       P.T.O. and Auxiliary Drive Shaft Inspection  

 
P.T.O. and auxiliary drive shaft inspection should be a part of a daily walk 

around inspection and include the following checks: 

 

 - Oil Spills – they are a sign that further investigation is necessary. 

Check that all mounting bolts and cap screws are properly torqued and 

set up a routine inspection. 

 

- Transmission fluid level – Should be checked on a regular basis. If 

low, inspect for leaks. 

 

- Universal joints – Should be checked for tightness and serviced on a 

regular basis. 

 

Routine inspections and maintenance is the responsibility of the Owner / 

Operator and will keep your unit performing properly.                



 
 

                      Recommended filter and oil changes 
 
It is recommended to change the filters and oils annually. 

Primary filters for replacement: 

• Hydraulic in-line High pressure filter 

• In tank Return filter (change after first 50 hours, annually thereafter) 

 

Oils for replacement: 

• Main hydraulic reservoir oil 

• Crane winch oil 

• Planetary winch drive oil (if applicable) 

 

Use the recommended oils and filters found in the parts and service manual. 

 

Change the Air compressor oil and filters per manufacturer’s instructions. 

See Air compressor section for information on parts and specifications. 

 

The Crane rotate and swing bearing should be greased weekly. As well as all 

pivot points. 

 



Maintainer Service Truck MaintenanceMaintainer Service Truck MaintenanceMaintainer Service Truck MaintenanceMaintainer Service Truck Maintenance    

 
 

1. Power Take Off (PTO) & PTO driveline if equipped. Check daily for leaks and loose 

nuts & bolts. 

 

2. High pressure filter. Change annually 

 

3. Return filter in hydraulic reservoir. Change after 1
st
 50 hours, after that change annually 

or when filter indicator deems necessary. 

 

4. Hydraulic Reservoir.  Check level weekly, change oil annually 

  

5. Grease weekly or accordingly with usage, the main rotate bearing of the crane 

 

6. Grease weekly or accordingly with usage, the worm drive of the crane using an open 

bearing grease 

 

7. Grease weekly or accordingly with usage, the zerk at the base of the lift cylinder. 

 

8.  Grease weekly or accordingly with usage, the tower and the main boom pivot. 

        (The lift cylinder may need to be fully extended to grease the main boom pivot.) 

 

9. Grease weekly or accordingly with usage, the zerk at the rod-end of the lift cylinder. 

 

10. Grease weekly or accordingly with usage, the zerks for the manual boom (if available). 

 

11. Grease weekly or accordingly with usage, the winch pillow block bearing. 

 

12. Winch.  Check level weekly, change annually with 80/90 WT gear lube. 

kbeltman
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MAINTAINER CRANES: 
OPERATION, PARTS, & SERVICE 
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INTRODUCTION - PLEASE READ CAREFULLY 
 
 
 
 
  This manual contains information that is related to all cranes manufactured by Maintainer 
Corporation.  This manual is provided to acquaint you with the operation and proper 
maintenance of your Maintainer crane.  It is the user’s responsibility to maintain and 
operate this unit in a manner that will result in the safest working conditions possible.  It is 
also the user’s responsibility to be aware of any existing Federal, State, or Local codes and 
regulations governing the use and maintenance of this crane. 
OSHA requires the crane operator to fully understand ALL applicable regulations, including: 
OSHA 29 CFR Subpart CC, OSHA 1910.180, PCSA #2, ANSI B30.5 (2007).  Maintainer 
also recommends ANSI B30.5 (2011) 
 
 

ANSI/ASME B30.5 - 2007 
MOBILE AND LOCOMOTIVE CRANES 

The American Society of Mechanical Engineers 
Three Park Avenue 

New York, NY 10016-5990 
 
 
Warranty of this unit will be void if any component of this unit is subjected to misuse due to 
overloading, abuse, lack of maintenance, unauthorized modifications, or operator error.  No 
warranty verbal, written, or implied other than the enclosed written warranty will be valid 
with this unit. 
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WORK SAFELY: FOLLOW THESE RULES: 
         A careful operator is the best insurance against an accident 

 

Important safety points to remember and follow while operating this unit: 

♦ NEVER operate the crane too close to a power line. (see OSHA CFR 1926.1407-1411) 

♦ ALWAYS have a clear view of the work area. 

♦ NEVER lubricate, adjust or service truck while the engine is running, except when necessary.  

After servicing, be sure all tools, parts or servicing equipment are removed. 

♦ NEVER when servicing, allow anyone in the operator’s position to accidentally start the engine. 

♦ ALWAYS use the proper tools with safety glasses when working with and/or around the truck 

♦ ALWAYS make sure no one is around or on the truck before starting it.  

♦ ALWAYS depress the clutch pedal before engaging or disengaging the PTO. 

♦ NEVER swing a load so it passes over people. 

♦ ALWAYS stabilize the unit before attempting any lifting operation. 

♦ NEVER rotate the crane too fast with a load. 

♦ NEVER exceed the rated lifting capacity. 

♦ ALWAYS repair any defects before placing the unit in service. 

♦ NEVER leave the operator’s station with a load suspended in the air. 

♦ ALWAYS disengage the PTO before moving the vehicle. 

♦ NEVER use the winch to drag a load into position before lifting. 

♦ NEVER side load the boom by dragging a load from the side. 

♦ ALWAYS make sure to extend the wire rope before extending the inner boom when using the 

winch. 

♦ NEVER use the crane for lifting people. 

♦ NEVER use quick, jerky movements when operating the crane. 

♦ ALWAYS keep the load as close to the ground as possible. 

♦ NEVER operate the crane during an electrical storm or when high wind conditions exist. 

♦ ALWAYS deduct the weight of the load handling equipment from the rated capacity of the 

crane. 
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♦ NEVER perform any work on the crane unless authorized to do so. 

♦ ALWAYS stand clear when positioning outriggers. 

♦ NEVER attempt to service or repair the crane while the crane is operating. 

♦ ALWAYS keep the crane operating area clear of unauthorized personnel. 

♦ NEVER pick and carry with any crane. 

♦ ALWAYS stow crane prior to moving the vehicle 

♦ ALWAYS have a minimum cable wraps on the drum of 3 

♦ NEVER lift load over the cab of truck 

 

 

*** The most important factors in the safe operation of the crane are a competent operator, 

mechanical soundness of the crane, and absolute assurance that the crane is not loaded to exceed its 

maximum rated capacity*** 

 

Power Line Safety OSHA 29 CFR 1926.1407-1411 
More information on OSHA: Safety and Health Regulations for Cranes & Derricks in Construction, Standard 
Number 1926.1407, Power line safety (up to 350 kV)--assembly and disassembly. 

Before assembly or disassembly of a crane, the employer must determine if it could come within 20 feet of a power line 
(up to 350 kV). If so, the employer must take one of the following actions: 
 
(a) Confirm with the power company that the line is de-energized and visibly grounded at the worksite. 
(b) Make sure no part gets within 20 feet of the power line 

(c) Follow Table A, which has minimum clearance distances 
based on voltage. 
If the line is not de-energized, the employer must take the 
following actions: 

• Conduct a meeting with the assembly/disassembly crew 
to review measures to prevent encroachment. 

• Use only nonconductive tag lines 
• Use a dedicated spotter, a proximity alarm, a range 

control warning device, an automatic limit device or an elevated 
warning line/barrier placed in view of the crane operator. 

Cranes cannot be assembled/disassembled below an energized 
power line or within the Table Aclearances from a power line. 
If Table A is used, the owner/utility must provide the power line 
voltage to the employer within two days of a request. 
Power lines must be assumed to be energized until they are 
confirmed to be de-energized and visibly grounded. Warnings 
about electrocution hazards must be posted conspicuously in the 
crane cab and outside the cab in view of the operator (except for 
overhead gantry and tower cranes). 
The work zones must be demarcated 360 degrees around the 
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equipment to prevent encroachments within 20 feet of a power line. If the line is not de-energized, a meeting must also be 
held with the crew before operations begin to review the location of the lines and procedures to prevent encroachment. 
Measures similar to those required during assembly/disassembly must be taken to prevent encroachment, but in this case 
an insulating link between the load line and the load is also an option. 
Operators and crew members must be trained: 

• On the procedures to follow in the event of power line contact 
• To presume that power lines are energized until confirmed and visibly grounded 
• To presume that power lines are not insulated until otherwise confirmed by the owner or a qualified person 
• On the limits of insulating links and other devices (e.g. proximity alarms) 
• On proper grounding procedures and their limitations. 

Spotters must also get applicable training. 
  Table A: Minimum clearance distances: 
  Voltage (kV)   Minimum clearance distance (ft) 
  Up to 50   10 
  >50 to 200   15 
  > 200 to 350   20 
  >350 to 500   25* 
  >500 to 750   35* 
  >750 to 1,000   45* 
  > 1,000   Determined by the utility/owner 
*According to 1926.1409, for power lines over 350 to 1,000 kV, the minimum distance is presumed to be 50 feet. Over 
1,000 kV, the utility/owner or a registered engineer must establish it. 
If work must operate closer than the Table A values, then the following precautions must be taken at a minimum: 

• The employer must show that Table A is infeasible and that it is infeasible to de-energize and ground or relocate 
the line. 

• Safe distances must be determined by the owner/operator of the line or a registered professional engineer who is 
a qualified person. 

• A planning meeting must be held and procedures developed must be implemented (if procedures are 
inadequate, work must be stopped and new procedures established or the line must be de-energized). 

• Automatic re-energizing devices must be inoperative. 
• A dedicated spotter must be assigned. 
• An elevated warning line/barricade or an insulating link must be installed between the line and the load, except 

for work on electrical transmission/distribution lines covered by Subpart V (additional provisions take effect one to three 
years after the effective date). 

• Non-conductive rigging must be used. 
• A range-of-motion limiting device must be used. 
• Non-conductive tag lines must be used. 
• Barricades at least 10 feet from the equipment (where feasible) must be established. 
• Equipment must be properly grounded. 
• Workers must be kept from touching the line above the insulating link. 
• Only essential personnel are allowed in the area. 
• Insulating line hose or cover up must be installed by the owner/operator unless unavailable. 
• The owner and user must meet with the equipment operator and other workers to review procedures. 
• One person must be identified who will implement the plan and can stop work if necessary. 
• Documentation of these procedures must be immediately available on site. 
• Safety devices and aids must comply with manufacturers’ specifications. 
• All employees must be trained in power line safety per 1926.1408 (g). 
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Equipment traveling under or near a power line must: 
 
(a) Have a lowered boom/mast and support system 
(b) Obey minimum clearance distances set in Table T 
(c) Reduce speeds to minimize breaching 
(d) Use a dedicated spotter if closer than 20 feet 
(e) Illuminate or identify the power lines at night 
(f) Identify and use a safe path of travel. 
 
  Table T – Minimum clearance distances while traveling with no load
  Voltage   Clearance
  Up to 0.75 kV   4 ft 
  >0.75 to 50 kV   6 ft 
  >50 to 345 kV   10 ft 
  >345 to 750 kV   16 ft 
  >750 to 1,000 kV   20 ft 
  > 1,000 kV   * 
*Established by owner or registered professional engineer/qualified person 
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      OPERATING INSTRUCTIONS     
 
 The crane is relatively simple to operate, however, prior to any work at job sites, the operator  
should be thoroughly familiar with the controls, load limits, safety factors and proper operating procedures 
and practices for the unit.  In addition, practice job operation should be performed by the operator before 
putting the unit to a task.  The operator’s understanding of emergency measure execution is essential, the 
operator should be prepared to take emergency action at any time. 

POWER TAKE-OFF:  
 Transmission driven PTO’s are either switch or mechanically activated. 
 
Mechanically activated: 
The pull-type shifter control knob is located in the vehicle’s cab, normally through the floor.  To engage the 
PTO, place the emergency brake on and depress the clutch with the transmission in neutral, then pull out the 
control knob and release the clutch.  To disengage, depress the clutch and push the control knob in, then 
release the clutch.  
 
Switch activated (either electrically or air switched): 
The switch is located in the vehicle’s cab, normally on the dash.   

If the transmission is a manual: 
-To engage the PTO, place the emergency brake on and depress the clutch with the 
transmission in neutral, then activate the PTO switch, and release the clutch.  To disengage, 
depress the clutch and de-activate the PTO switch, then release the clutch.  

If the transmission is an automatic: 
-To engage the PTO, place the emergency brake on, place the transmission in park or neutral, 
then activate the PTO switch.  To disengage, de-activate the PTO switch.  

 
 (NOTE:  for ship-out cranes be sure to follow the instructions for that particular PTO) 

ENGINE SPEED CONTROL: 
 Recommended engine speed for PTO operations is 1200-1300 RPM’S. (Special circumstances  
may require some variance on this.)  The electric speed control can be operated by the crane remote 
control and is adjusted at the factory for the proper RPM. 

HYDRAULIC PRESSURE GAUGE: 
 A hydraulic pressure gauge is located in the valve compartment at the rear of the truck.  This gauge is 
used to measure standby pressure and the maximum operating pressure.  The typical standby pressure is set 
between 300-450 PSI, the maximum operating pressure is set at 3000 PSI.. 

HYDRAULIC CONTROLS: 
 An electric remote control for crane functions is standard on Maintainer Cranes.  Manual operation  
is achieved by operating the manual levers on the valve body, or by pressing the red manual override buttons 
on the Parker open-center valve body.  Decals provided on the backside of the valve compartment cover and 
on the cover of the open-center valve indicate the function and the direction of the movement. 
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HYDRAULIC VALVE: 
 The hydraulic functions of the closed center load sensing valve are preset to give the best 
performance. However, adjustments can be made to increase or decrease the hydraulic oil flow through a 
selected valve section, thus increasing or decreasing the function speed.  Refer to the section of the valve 
found in the manual for the location of adjusters and adjustment information. 

TRUCK INSPECTION: (ANSI B30.5-2.1) 
 Before putting the truck into operation always give the equipment a proper inspection and follow any 
safety and inspection rules that are required by your company. The check list below can be used as a general 
guide for the inspection. 
 
 1.  Structural Soundness:  Examine the truck for soundness and/or damaged or weak members 
  

2.  Hydraulic Oil Supply:  Make sure that there is an adequate oil supply for proper hydraulic 
function 

 
3.  Hydraulic Oil Leakage:  With the hydraulic system engaged, give the hose and the hydraulic 

equipment an examination for leaks, blisters, cracks in the hoses that 
might lead to future leaks 

 
 4.  Equipment Controls: Give all the controls a quick test to confirm proper operation 
 
 This equipment should be checked before each operation to ensure your safety and that of those 
around you.  If the inspection proves to be unsatisfactory the necessary repairs must be made before the 
equipment is used.  
 
OUTRIGGER OPERATION: 
 When setting up a crane for operation the best location is a sturdy hard foundation that will not fail 
under working conditions.  You should also avoid operating the crane with low overhead obstructions and be 
extra cautious where you have to be around overhead power lines.  When lowering the outriggers make sure 
that everyone is standing clear and that nothing will get pinched between outrigger pad and the ground.  For 
maximum stability, fully extend the crane side outrigger(s) and lower all outriggers on a firm foundation.  
OSHA requires the truck be level within 1% of grade before performing any lift. (see “Crane level indicator” 
insert)  
 
ALWAYS HAVE OUTRIGGERS IN PLACE FOR ANY LIFTING OPERATION! 
 

TRUCK/CRANE STABILITY: (ANSI B30.5-3.4.2) 
 Included in the operator’s manual is Maintainer’s BALLAST / COUNTERWEIGHT sheet.  The 
specified ballast needs to be added to the truck to achieve stability in all lifting points and crane positions, as 
designated on the load chart.  The ballast that is added must be applied to the truck so the cumulative center of 
gravity of the ballast is centered between the rear axle, and the back of the chassis cab.  If the full required 
ballast can not be added to the truck, due to being limited by chassis GVW, the truck may not be stable in all 
lifting areas.  After the ballast is loaded onto the truck, the stability of the unit must be verified in all lifting 
areas prior to jobsite use. 
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CRANE OPERATION: 
 Before removing the crane from the saddle and rotating the boom it is important that all the outriggers 
are extended and on a firm foundation.  Before performing any lifting operation, be sure to study and 
understand the capacity chart.  The capacity chart is located on the crane tower, and an additional chart can be 
found in the operator’s manual.  The distances measured on the capacity chart are from the cable to the 
centerline of the rotation. 
  

Maintainer Cranes are equipped with an anti-2 Block safety device.  When activated, the device will 
shut down the winch-up, extend-out, and lift-down functions.  These functions will return to normal operation 
when the winch is lowered, or the boom is retracted.  Maintainer cranes are also equipped with an internal 
hydraulic overstress system, which will protect the crane from overload conditions.  These safety features are 
not intended to relieve the operator of any responsibility with the use of the crane.  The main deterrent against 
accidents is an informed and competent operator. (OSHA & ANSI require qualified and competent 
individuals to operate cranes) 
 
WARNING:   ATTEMPTING TO LIFT MORE THAN THE INDICATED CAPACITY COULD 
RESULT IN CRANE COMPONENT DAMAGE, IN-STABILITY, OR STRUCTURAL FAILURE 
LEADING TO SERIOUS INJURY OR DEATH! 
 
 

CRANE SHUTDOWN: 
After the operation and the crane is ready to be shutdown, inspect the crane and its components to be sure it 
has not been damaged during use.   
 
 1.  Retract the boom and cable before swinging the crane over the saddle. 
 2.  Raise and retract all outriggers and make sure they are properly secured. 

3.  Disengage the throttle and the PTO controls and make sure all toggle switches are in the OFF    
position. 

 4.  Before moving the vehicle make sure all compartments are closed and that any items        
      on the truck bed have been secured.   
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    SERVICE AND MAINTENANCE:     
 Proper maintenance on a regular schedule is essential to keeping the crane operating at peak 
efficiency.  This section outlines required servicing and maintenance information.  Personnel  responsible  
for the care of the crane should familiarize themselves with the service intervals and types of maintenance  
to be performed. 
 
HYDRAULIC OIL: 
 
Maintainer recommends the using high quality oil: such as Mobil DTE, or Exxon Univis. 
  
 Change the hydraulic filter after the first 50 HOURS of operation.  Change hydraulic oil filter & 
hydraulic oil annually there after.  The oil level in the reservoir tank should reach the screen in the filler neck. 

HYDRAULIC CYLINDER:  (Disassembly and assembly of cylinders with turn-in wire) 
 Pull the piston rod to the fully extended position.  Insert the spanner wrench into the holes in the 
cylinder gland and turn the gland so that the square wire comes out of the slot that is on the side of the 
cylinder tube.  Remove the square wire from the tube.  Pull on the piston rod and remove the piston from the 
cylinder tube.  Make the necessary repairs and reassemble using a light film of oil on the piston gland and on 
the inside of the tube end.  To get the square retainer into place, first line up the hole in the gland, with the 
slot in the tube. Then insert the square wire into the hole and turn the gland with the spanner wrench until the 
wire is completely around the inside of the tube.  In repairing of any cylinder be careful not to contaminate 
the inside of the cylinder tube and also do not scratch or mark the rod.   
 
GREASE AND LUBE: [reference points are shown on the next page] 
 
1.  Ref. A:  Grease weekly or accordingly with usage, the main rotate bearing of the crane 
 
2.  Ref. B: Grease weekly or accordingly with usage, the worm drive of the crane using an open 
       bearing grease. 
 
3.  Ref. C: Grease weekly or accordingly with usage, the zerk at the base of the lift cylinder. 
 
4.  Ref. D: Grease weekly or accordingly with usage, the tower and the main boom pivot. 
     (Note: The lift cylinder may need to be fully extended to grease the main boom pivot.) 
 
5.  Ref. E: Grease weekly or accordingly with usage, the zerk at the rod-end of the lift cylinder. 
 
6.  Ref. F: Grease weekly or accordingly with usage, the zerks for the manual boom (if available). 
 
7.  Ref. G: Grease weekly or accordingly with usage, the winch pillow block bearing. 
 
8.  Ref. H: Check weekly the gear lube in the winch. Use an 80-90 wt. gear lube.   
 
 
 
CRANE GREASE & OIL 

kbeltman
Text Box



        
 
 

 

000263 
003006 
007241 

HP Filter Assy Includes Filter 
High Pressure Filter 
O-ring 

Change Every 12 
Months 
 

 

003004 
051582 

Small Return Filter 2.5”x5” 
O-ring for Housing 013340 

Change After 1st 
50 Hours of Use 
then every 12 
Months 

 

007364 
050291 

Large Return Filter 4”x9” 
O-ring 

Change After 1st 
50 Hours of Use 
then every 12 
Months 

 

012052 Current Production PSS Fan 
Element 

Change 
Periodically 
according to 
working 
environment. 

 

007086 Quincy Compressor Air Filter Change every 12 
Months 
 

 

051241 Vanair RC40 Air Filter Change every 12  
Months 

 

014695 Donaldson Filler Breather Change every 6 
Months on 
Average 
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SERVICE POINTS 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                        
 
 



 14

 
 
                   SHIP-OUT CRANES       

HYDRAULIC SYSTEM: 
 The Maintainer Ship-Out crane normally operates on an open center full pressure system through 
either a Parker  BV-4-UL valve, or a Sauer-Danfoss valve.   
 
Parker: 
This is valve is a 4-spool stack type, operated with either: an electric remote control and 33 ft. of cable, a 
wireless remote (optional), or manually by the manual override buttons on the side of the valve. A 
proportional control system allows the user to adjust the speed of the crane function by adjusting the “trigger” 
on the remote.  
 
Sauer-Danfoss: 
This is valve is a 4-spool stack type, operated with either: an electric remote control and 33 ft. of cable, a 
wireless remote (optional), or manually by using the handles on the side of the valve. A proportional control 
system allows the user to adjust the speed of the crane function by adjusting the “trigger” on the remote. 

SYSTEM REQUIREMENTS: 
 For proper operation this crane requires a hydraulic pump system capable of supplying 8-10 GPM at 
maximum pressure of 3000 PSI, and an in line pressure relief valve set to open at 3000 PSI is also necessary 
to prevent damage to the hydraulic components.  Contact Maintainer with any specific questions regarding 
hydraulic system pump requirements. 

CRANE MOUNTING BOLT SPECIFICATIONS 

Crane Model  Bolt size       Number Req’d Torque Spec (lubed) Torque Spec (dry) 
1115 3/4-10 UNC x 3 GR. 8 4 280 ft*lbs 380 ft*lbs 

3216/20 7/8-9 UNC x 4 GR. 8 4 450 ft*lbs 600 ft*lbs 
6000 7/8-9 UNC x 4 GR. 8 8 450 ft*lbs 600 ft*lbs 
8000 7/8-9 UNC x 4 GR. 8 8 450 ft*lbs 600 ft*lbs 
10000 7/8-9 UNC x 4 GR. 8 8 450 ft*lbs 600 ft*lbs 
11000 7/8-9 UNC x 4 GR. 8 8 450 ft*lbs 600 ft*lbs 
12000 7/8-9 UNC x 4 GR. 8 8 450 ft*lbs 600 ft*lbs 
14000 7/8-9 UNC x 4 GR. 8 8 450 ft*lbs 600 ft*lbs 

 
 
 
 
 WARNING:  The crane must be mounted on a properly reinforced substructure that is 
  capable of handling the forces/moment generated by any lifting operation or severe  

damage to the equipment, personal injury, or death may result. 
                                           
 
 



 15

   PARTS LISTING       
 
SERIAL NUMBER: 
 
 When ordering service parts or optional equipment, be sure to specify the work order number (quick 
reference number), located on the front side of the street side compartment along with the crane serial 
number, located at the rear of the crane winch.  
 
Record your service body work order here 
for future reference    _______________________________________ 
 
Record you crane serial number here for 
future reference       _______________________________________ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 16

MAINTAINER: Oil Data Sheet (wide-temperature, shear-stable hydraulic oil) 
 Exxon Univis N 46 
 
 This oil is the highest quality oil with controlled low temperature flow properties and higher  
anti-wear protection for high pressure vane and piston pumps.  This provides keep-clean performance for 
electro-hydraulic control systems, and is super stabilized to provide improved filterability, demulsibility, and 
multi-metal compatibility in the presence of water.  It was selected for its optimum flow characteristics at cold 
temperatures.  This oil is the primary recommendation for hydraulic applications where low circulating or 
rapid changes from low to high temperatures are encountered.  It meets the requirements for all types of gear, 
vane, and piston pumps where shear stable anti-wear hydraulic oil is recommended.  
Advantages: 
♦ Suitable for wide temperature range conditions 
♦ Superior low temperature flow properties 
♦ Outstanding keep-clean performance 
♦ Stay-in-grade viscosity under high-shear conditions 
♦ Super stabilized anti-wear and water tolerance 
♦ Good demulsibility, filterability, and foam resistance 
♦ Excellent multi-metal compatibility and corrosion resistance 
 
 
 
 
 
 

It is recommended that the hydraulic oil & filter be changed at least once (1) a year or 
every 1,000 hours. 
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Wire Rope Inspection 
References: OSHA 1926.1413     /     ANSI B30.5-2.4      /     ANSI B30.5-1.7   

          
Inspection of wire rope is to be completed by a qualified and competent person.  If the 
wire rope is in a condition that presents the possibility for failure, or the rate of 
deterioration is determined to put the crane in an unsafe condition prior to the next 
inspection, the wire rope must be replaced immediately. 
 
Categories of interest: 

 Distortion (kinking, crushing, unstranding, birdcaging) 
 Corrosion 
 Heat or electric arc damage 
 End connections 
 Broken wires 
 Wear and abrasion 

 
ANSI B30.5 calls for the wire rope to be replaced if any of 
the following conditions exist. 

 3 Broken wires in one strand 
 6 Broken wires in one lay / any strand 

(Lay = 1 complete revolution of the strand) 
 2 Broken wires at the end connection 

 

 
Measuring wire rope diameter: 
Rope diameter must be measured with calipers during inspections.  This measurement 
must be compared with previous inspection measurements to check for excess wear.   
 

          

 1/64” maximum reduction for wire rope diameter up to 5/16” 
 1/32” maximum reduction for wire rope diameter from 3/8” to 1/2” 



 

 
Rev. B 7/22/2011 
 

 

 
 
Lubrication: 
  Wire rope is lubricated from the OEM.  However, with use and exposure to the 
elements, lubrication needs to be applied periodically.  Maintainer recommends using a 
lubricant specifically designed for wire rope.  (many lubricants are available in an 
aerosol type container).  Rope lubricants that hinder inspection must not be used! 
 
Wire ropes must have an operating design factor of no less than 3.5 
 
Maintainer Wire Rope Specifications: 
 

Crane 
Maintainer 

Cable # Cable Size 
  

1115 011376 1/4" x 70' 
      

3216/20 005069 5/16" x 85' 
      

H6520 014294 3/8" x 105' 
      

6000 007360 3/8" x 120' 
      

H7024 007360 3/8" x 120' 
      

8000 007360 3/8" x 120' 
      

10000 008073 3/8" x 120' 
      

11000 003200 1/2" x 125' 
      

12000Planetary 013052 7/16" x 120' 
      

12000 003200 1/2" x 125' 
      

14000 003200 1/2" x 125' 
 



         Hydraulics



Hydraulic system overview 

Maintainer Corp. of Iowa uses two hydraulic systems. The system used is determined 

by many variables. They may include chassis limitations, customer preference and 

component requirements. 

The closed center hydraulic system is the preferred system of Maintainer Corp. of 

Iowa. The closed center system uses a variable displacement piston pump. The 

pump is capable of “sensing” the required G.P.M. and pressure requirements of the 

operating component. This allows multiple functions to operate at maximum 

efficiency. When the system is “deadheaded”, the pump reduces its output and 

retains its pressure. The pump has minimal output if there is not a requirement. 

This lessens the requirement for cooling of the hydraulic oil. 

The open center hydraulic system uses a fixed displacement gear pump. The G.P.M. 

output is determined by the engine R.P.M., P.T.O. ratio to engine R.P.M., and pump 

displacement. The pump output will not change unless one of the previous factors 

changes. The G.P.M. must be determined by component requirements. 

The G.P.M. output of most pumps will not meet the requirements of more than one 

component. The oil flow is only diverted to the component that is required. In most 

cases this does not allow multiple operations of components. The excess output must 

be relieved through a valve if “deadheaded”. This is done through a relief valve. The 

relief valve is set to a predetermined pressure setting. This setting must be above 

component operating requirements. Prolonged relieving can cause excessive heat 

buildup. 

The hydraulic component configuration is not interchangeable between the two 

systems. 

The hydraulic system must be properly adjusted for system components to operate 

correctly. The first step in troubleshooting any hydraulic problem begins with the 

hydraulic pump output and pressure settings. 

Read, understand and follow all safety warnings before beginning. 

Maintainer Corp. of Iowa installs a pressure gauge on all units for ease of hydraulic 

testing and setting. The gauge will be located in the pressure line of the hydraulic 

system. It is necessary to locate the gauge before beginning. The pressure gauge is 

located on the crane valve on most service trucks. The pressure gauge is located on 

the lube manifold or the evac control valve on lube trucks. 



Closed center pressure settings 
The initial setting is called the stand-by pressure. This pressure is used to signal the 
pump for flow and pressure. 

 

Standby pressure: 
Standby pressure is a static pressure present with the P.T.O. engaged and no functions 
operating. 
 

The recommended pressure is 400-450 P.S.I. 
 

It may be necessary to adjust the setting. The pressure compensator is bolted to the 
hydraulic pump. There will be two adjusting screws on the compensator. The adjusting 
screw that is closest to the pump housing is the standby pressure adjusting screw. 
Turning the screw clockwise will increase pressure, and turning counterclockwise will 
decrease the pressure. 
 

High pressure: 
High pressure is the maximum pressure setting the pump will achieve. The system must 
be “deadheaded”. The outrigger or extension cylinders are the two components on a 
service truck that will achieve an accurate pressure. It will be necessary to create a 
“deadhead” on a lube truck. That can be achieved by blocking the oil flow to a 
component. 
 

The recommended pressure is 2750 - 3000 P.S.I 
 

It may be necessary to adjust the setting. The pressure compensator is bolted to the 
hydraulic pump. There will be two adjusting screws on the compensator. The adjusting 
screw that is farthest from the pump housing is the high pressure adjusting screw. 
Turning the screw clockwise will increase pressure, and turning counter clockwise will 
decrease the pressure. The pressure should return to the standby pressure setting after 
each test. It is recommended that the pressure be tested enough to achieve a consistent 
reading after each test. 
 

The pressure should return to the standby pressure as quickly as it rose when testing 
the high-pressure setting. This test may be an indication of a plugged bleed down orifice. 
It will be necessary to contact the factory for assistance in cleaning of the orifice. 
 

 









 
 
 

Subject: Hydraulic system oil and filter specifications and 
recommended maintenance 

 
• Oil provided with your unit is Hydrex MV60 Petro Canada (013153) 

o This oil was selected to best meet the cross section of climates throughout 
North America. 

 cSt @ 100 degrees C = 9.0 
 Pour Point = -44° F 
 Flash Point = 417° F 
 Start Up = -15° F 
 Operating Temp = 23° to 196° F 

o Maintainer Corp. Of Iowa recommends the hydraulic system oil be 
changed annually. 

o The chart below and a decal (applied to the oil reservoir) also identify 
other grades of oil that may be changed or blended to the existing oil 
depending on your climate. 

 
 
 
 
 
 
 
 
 
 
 

• On units with a hydraulic system there will typically be a return oil filter that 
is most commonly located on top of oil reservoir. 

o Maintainer Corp. Of Iowa recommends the filter element be changed after 
the first 50 hours of operation (this first replacement element is provided 
with your unit by Maintainer Corp. Of Iowa) and annually after the first 
change. 

o Periodically check oil filter gauge on top of oil reservoir for condition. 
o See oil reservoir parts breakdown for part number. 
 

• On crane service units there will typically be a high pressure filter located 
near the front of the body on the pressure line coming off of the system 
pump. 

o This filter is not equipped with an indicator. Maintainer Corp. Of Iowa 
recommend that the filter element be changed annually. 

HYDRAULIC OIL FILL RECOMMENDATIONS
Ambient Temperature Hydraulic Oil Bulk Hydraulic Oil

-15°F to 75°F Mobil DTE® 13M Exxon UNIVIS® N 32
0°F to 95°F Mobil DTE® 15M Exxon UNIVIS® N 46

15°F to 105°F Mobil DTE® 26 Exxon UNIVIS® N 68
For extreme high or low temperature recommendations or

for product availability, call Mobil at 1-800-662-4525
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FAILURE OR IMPROPER SELECTION OR IMPROPER USE OF THE PRODUCTS DESCRIBED HEREIN OR RELATED ITEMS CAN CAUSE DEATH, PERSONAL INJURY AND 
PROPERTY DAMAGE. 

	 This document and other information from Parker-Hannifin Corporation, its subsidiaries and authorized distributors provide product or system options for further investigation by users 
	 having technical expertise. 

	 The user, through its own analysis and testing, is solely responsible for making the final selection of the system and components and assuring that all performance, endurance, maintenance, 
	 safety and warning requirements of the application are met. The user must analyze all aspects of the application, follow applicable industry standards, and follow the information concerning 
	 the product in the current product catalog and in any other materials provided from Parker or its subsidiaries or authorized distributors. 

	 To the extent that Parker or its subsidiaries or authorized distributors provide component or system options based upon data or specifications provided by the user, the user is responsible 
	 for determining that such data and specifications are suitable and sufficient for all applications and reasonably foreseeable uses of the components or systems. 

WARNING — User Responsibility

The items described in this document are hereby offered for sale by Parker Hannifin Corporation, its subsidiaries or its authorized distributors. This offer and its acceptance are governed 
by the provisions stated in the "Offer of Sale".

Offer of Sale

© Copyright 2010, Parker Hannifin Corporation, All Rights Reserved

The Chelsea® Power Take-Off or its components shipped with this owner’s manual may be manufactured under one or more of the following U.S. patents:
4610175	 5228355	 4597301	 5645363	 6151975	 6142274	 6260682	 7159701 B2	 7,510,064
Other patents pending.

Patent Information
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General Information 10-Bolt Powershift P.T.O.s

This symbol warns of possible personal injury.

These instructions are for your safety and the safety of the end user. Read them carefully until you 
understand them.

General Safety Information

To prevent injury to yourself and/or damage to the equipment:

■	 Read carefully all owner’s manuals, service manuals, and/or other instructions.
■	 Always follow proper procedures, and use proper tools and safety equipment.
■	 Be sure to receive proper training.
■	 Never work alone while under a vehicle or while repairing or maintaining equipment.
■	 Always use proper components in applications for which they are approved.
■	 Be sure to assemble components properly.
■	 Never use wornout or damaged components.
■	 Always block any raised or moving device that may injure a person working on or under a vehicle.
■	 Never operate the controls of the Power Take-Off or other driven equipment from any position that 
	 could result in getting caught in the moving machinery.

Proper Matching of P.t.o.

		  WARNING: A Power Take-Off must be properly matched to the vehicle transmission and to
the auxiliary equipment being powered. An improperly matched Power Take-Off could cause severe 
damage to the vehicle transmission, the auxiliary driveshaft, and/or to the auxiliary equipment being 
powered. Damaged components or equipment could malfunction causing serious personal 
injury to the vehicle operator or to others nearby.

To avoid personal injury and/or equipment damage:

■	 Always refer to Chelsea catalogs, literature, and owner’s manuals. Follow Chelsea 
	 recommendations when selecting, installing, repairing, or operating a Power Take-Off.
■	 Never attempt to use a Power Take-Off not specifically recommended by Chelsea for the vehicle 
	 transmission.
■	 Always match the Power Take-Off’s specified output capabilities to the requirements of the 
	 equipment to be powered.
■	 Never use a Power Take-Off whose range of speed could exceed the maximum.

Cold Weather Operation of Powershift P.t.o.

		  WARNING: During extreme cold weather operation [32°F (0°C) and lower], a disengaged 
Powershift Power Take-Off can momentarily transmit high torque that will cause unexpected output 
shaft rotation. This is caused by the high viscosity of the transmission oil when it is extremely cold. As 
slippage occurs between the Power Take-Off clutch plates, the oil will rapidly heat up and the viscous 
drag will quickly decrease.

The Power Take-Off output shaft rotation could cause unexpected movement of the driven equipment 
resulting in serious personal injury, death, or equipment damage.

To avoid personal injury or equipment damage:

■	 Driven equipment must have separate controls.
■	 The driven equipment must be left in the disengaged position when not in operation.
■	 Do not operate the driven equipment until the vehicle is allowed to warm up.

Safety Information
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General Information 10-Bolt Powershift P.T.O.s

Rotating Auxiliary Driveshafts

		  WARNING:
■	 Rotating auxiliary driveshafts are dangerous. You can snag clothes, skin, hair, hands, etc. This can 
	 cause serious injury or death.
■	 Do not go under the vehicle when the engine is running.
■	 Do not work on or near an exposed shaft when the engine is running.
■	 Shut off the engine before working on the Power Take-Off or driven equipment.
■	 Exposed rotating driveshafts must be guarded.

Guarding Auxiliary Driveshafts

		  WARNING: We strongly recommend that a Power Take-Off and a directly mounted pump be 
used to eliminate the auxiliary driveshaft whenever possible. If an auxiliary driveshaft is used and 
remains exposed after installation, it is the responsibility of the vehicle designer and P.T.O. installer to 
install a guard.

Using Set Screws

		  WARNING: Auxiliary driveshafts may be installed with either recessed or protruding set screws. 
If you choose a square head set screw, you should be aware that it will protrude above the hub of 
the yoke and may be a point where clothes, skin, hair, hands, etc. could be snagged. A socket head 
set screw, which may not protrude above the hub of the yoke, does not permit the same amount of 
torquing as does a square head set screw. Also, a square head set screw, if used with a lock wire, will 
prevent loosening of the screw caused by vibration. Regardless of the choice made with respect to a 
set screw, an exposed rotating auxiliary driveshaft must be guarded.

Important: Safety Information and Owner’s Manual
Chelsea Power Take-Offs are packaged with safety information decals, instructions, and an owner’s 
manual. These items are located in the envelope with the P.T.O. mounting gaskets. Also, safety infor-
mation and installation instructions are packaged with some individual parts and kits. Be sure to read 
the owner’s manual before installing or operating the P.T.O. Always install the safety information 
decals according to the instructions provided. Place the owner’s manual in the vehicle glove compart-
ment.

		  Warning: Operating the P.T.O. with the Vehicle in Motion

Some Power Take-Offs may be operated when the vehicle is in motion. To do so, the P.T.O. must have 
been properly selected to operate at highway speeds and correctly matched to the vehicle transmission 
and the requirements of the driven equipment.

If in doubt about the P.T.O. specifications and capabilities, avoid operating the P.T.O. when the vehicle 
is in motion. Improper application and/or operation can cause serious personal injury or premature 
 failure of the vehicle, the driven equipment, and/or the P.T.O.

Always remember to disengage the P.T.O. when the driven equipment is not in operation. 

Pump Installation Precautions
Use a bracket to support the pump to the transmission if:

■	 The pump weighs 40 pounds [18.4 kg] or more.
■	 The combined length of the P.T.O. and pump is 18 inches [45.72 cm] or more from the P.T.O. 
	 centerline to the end of the pump.

This symbol warns of possible personal injury.

Safety Information (Continued)
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General Information 10-Bolt Powershift P.T.O.s

Direct Mount Pump Support Recommendations

Chelsea strongly recommends the use of pump supports (Support Brackets) in all applications. 
P.T.O. warranty will be void if a pump bracket is not used when:
1)	 The combined weight of pump, fittings and hose exceed 40 pounds [18.14 kg].
2)	 The combined length of the P.T.O. and pump is 18 inches [45.72 cm] or more from the P.T.O. 
	 centerline to the end of the pump.

ALSO:	Remember to pack the female pilot of the P.T.O. pump shaft with grease before 
		  installing the pump on the P.T.O. (reference Chelsea grease pack 379688)

Use caution to ensure that bracket does not pre-load pump/P.T.O. mounting

Note:	 For Proper Bracketing Attach at 2 or More
		  Transmission Bolt Locations and 2 or More
		  Pump Locations. Contact Transmission
		  Manufacture for Proper Bracket Mounting
		  Locations.

		 This symbol warns of possible personal injury.

"
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Since our major objective is to show you how to get additional and more profitable miles from truck, 
tractor and trailer components, we want to provide you with information on the installation of Chelsea 
Power Take-Offs.

We all realize that an inadequate transmission will overwork any Power Take-Off in a very short period 
of time. In addition, a mismatched transmission/P.T.O. combination can result in unsatisfactory perfor-
mance of the equipment right from the start.

Before you order new trucks, be sure you’re getting the right transmission/P.T.O. combination. It is of 
vital importance for efficient performance to have adequate power. To help you select the proper type, 
size and design of P.T.O. it is advisable to discuss your specific requirements with Chelsea P.T.O. spe-
cialists. They know their products and have easy access to manufacturers of equipment, transmissions 
and Power Take-Offs. They can inform you about everything you need to know about power, at the right 
time, before you specify components.

Exploded View of a Typical Powershift P.t.o.

Foreword

General Information 10-Bolt Powershift P.T.O.s
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Installation Instructions

Chelsea P.T.O. Safety Label Instructions

1.	 The two black and orange on white 5" x 7" pressure sensitive vinyl labels, part number 379274; must 
be placed on the vehicle frame rails (one (1) on each side), in a position that would be HIGHLY 
visible to anyone that would go under the truck near the P.T.O. rotating shaft.  If the vehicle is to be 
painted after these labels are installed, cover them with two (2) blank masking covers. Remove the 
masking covers after painting.

2.	 Place the one (1) black and orange on white 3.5" x 5" pressure sensitive vinyl label, part number 
379275, on the visor nearest the operator of the vehicle, this must be placed near the P.T.O. visor 
label.

3.	 Place the one (1) red and white with black lettering 3.5" x 7.5" pressure sensitive vinyl label, part 
number 379915, on the opposite side of the visor from the above label # 379275.

4.	 Place the one (1) white and black heavy duty card, part number 379276, in the vehicle glove box. 
Again in a position highly visible to the operator, for example: try to place this card on top of whatever 
may be in the glove box.

If you require labels, please order part number 328946X at no charge from your local Chelsea 
Warehouse or send request direct to:
 

Parker Hannifin Corporation
Chelsea Products Division
8225 Hacks Cross Road
Olive Branch, MS 38654
Customer Service: (662) 895-1011

10-Bolt Powershift P.T.O.s
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Installation Instructions

7

10-Bolt Powershift P.T.O.s
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Installation Instructions

			  Spicer® Universal Joint Operating Angles
	 Prop.	 Max. Normal 		  Prop. 	 Max. Normal
	 Shaft R.P.M.	 Operating Angle		  Shaft R.P.M.  	 Operating Angle
	 3000	 5° 50'		  1500	 11° 30'
	 2500	 7° 00'		  1000	 11° 30'
	 2000	 8° 40'		  500	 11° 30'
Above based on angular acceleration of 100 RAD/SEC2

An auxiliary power shaft transmits torque from the power source to the driven accessory. 
The shaft must be capable of transmitting the maximum torque and R.P.M. required of the 
accessory, plus any shock loads that develop.

An auxiliary power shaft operates through constantly relative angles between the power source 
and the driven accessory, therefore, the length of the auxiliary power shaft must be capable of 
changing while transmitting torque. This length change, commonly called “slip movement”, is 
caused by movement of the power train due to torque reactions and chassis deflections.

Joint operating angles are very important in an auxiliary power joint application. In many cases, 
the longevity of a joint is dependent on the operating angles. (See chart below)

This information is limited to 1000 through 1310 series applications. For applications requiring a series 
larger than 1310, contact your local Chelsea distributor.

Determining Shaft Type
1)	 Solid or tubular?
	 a)	 In applications requiring more than 1000 R.P.M. or where the application necessitates a highly 
		  bal	anced auxiliary power shaft, a tubular shaft should be used.
	 b)	 Spicer’s solid shafting auxiliary power joints are designed for 1000 or less R.P.M. intermittent 
		  service such as:
		  Driving small hydraulic pumps
		  Driving winches
		  Driving low speed product pumps
2)	 Joint Series should be determined using the chart on the following page.

Function of Auxiliary Power Shafts

10-Bolt Powershift  P.T.O.s
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Installation Instructions 10-Bolt Powershift P.T.O.s

Spicer® Universal Joint Engineering Data

Joint Series	 1000 	 1100	 1280	 1310
Torque Rating  
	 Automotive (Gas or Diesel Engine) Lbs. ft.
	 Continuous 	 50 	 54 	 95 	 130

Tubing
	 Diameter	 1.750	 1.250	 2.500	 3.00
	 Wall Thickness	 .065	 .095	 .083	 .083
	 W = Welded S = Seamless	 W	 S	 W	 W

Flange Diameter (Swing Diameter)
	 Rectangular Type 	 3.500	 3.500	 3.875   	 3.875

Bolt Holes - Flange Yoke
	 Circle 	 2.750 	 2.750 	 3.125	 3.125
	 Diameter	 .312	 .312	 .375	 .375
	 Number	 4	 4	 4	 4
	 Male Pilot Dia.	 2.250	 2.250	 2.375	 2.375

Distance Across Lugs
	 Snap Ring	 2.188	 2.656	 3.469	 3.469
	 Construction	

Bearing Diameter	  .938	 .938	 1.062	 1.062

Maximum Operating Speed * By Tube Size, Solid Shaft Size, and Length
*(For speed below 500 R.P.M. or over 2500 R.P.M., contact your Chelsea Distributor)

	 Tubing Dia. &	 Max. Installed Length in Inches for Given R.P.M.
	 Wall Thickness	 Centerline to Centerline of Joints for a Two Joint Assembly 
	 Joint & Shaft	 			           or
	 (W=Welded	 Centerline of Joint to Centerline of Center Bearing for a Joint & Shaft	
	 S=Seamless)	 R.P.M. - Revolutions per Minute

		  500	 1000	 1500	 2000	 2500

	 1.750" X .065" W	 117"	 82"	 67"	 58"	 52"

	 1.250" X .095" S	 91"	 64"	 52"	 45"	 40"

	 2.500" X .083" W	 122"	 87"	 70"	 62"	 55"

	 3.000" X .083" W	 -	 -	 -	 85"	 76"
	 Solid Shaft
	 Diameter

	 .750"	 60"	 42"	 35"	 30"	 27"

	 .812"	 62"	 44"	 36"	 31"	 28"

	 .875"	 65"	 46"	 37"	 32"	 29"

	 1.000"	 69"	 49"	 40"	 35"	 31"

	 1.250"	 77"	 55"	 45"	 39"	 35"
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Installation Instructions

Mounting the P.t.o. on the Transmission

Fig. 4

Fig. 3

Fig. 1

Fig. 2

3.	 Remove the gasket and clean the aperture 
surface (Fig. 3).

NOTE: Do not reuse the gasket that comes with 
the transmission.

4.	 Using a screwdriver, install the guide pins 
until they bottom out (Fig. 4) (Refer to 
Page 34 for correct location and use).

NOTE: Do not use sealing compounds because 
they are generally incompatible with automatic 
transmission fluid.

When installing a P.T.O., always wear protective 
clothing and safety glasses.

1.	 Begin by draining the oil from the transmis-
sion. Use caution, since the oil may be hot 
(Fig. 1).

NOTE: Installation shown is for Right Side 
(Street Side) of Transmission.

2.	 Remove the P.T.O. aperture plate with a 
15mm socket (Fig. 2).

Allison World Transmission P.T.O.s
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Installation Instructions

Fig. 6

Fig. 7

Fig. 8

5.	 Install the special gasket over the guide pins. 
The ribbed surface should face outward, toward 
the installer (Fig. 5).

NOTE: To ensure proper backlash and sealing of 
P.T.O. to transmission only use gasket furnished 
with the P.T.O.

6.	 Position the P.T.O. and secure it with the top 
capscrew (Fig. 6).

Note: Refer to page 34 for proper capscrew 
installation for the 269 & 278 Series 

7. 	Install the remaining capscrews. Torque all to 
40 - 50 Lbs. ft. (54 - 68 N.m. or 5.5 - 6.9 Kg.m) 
(Fig. 7).

8. 	Install P.T.O. pressure switch, part # 379502, into 
port on Hydraulic Valve Cap. Torque to 120-140 
In-lbs (Fig. 8).

Allison World Transmission P.T.O.s

Fig. 5

Mounting the P.t.o. on the Transmission (Continued)
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Installation Instructions

Mounting the P.T.O. on the Transmission (Continued)

Fig. 10

▼

▼

▼

▼

Fig. 9

Fig. 11 (Right side shown)

Fig. 13Fig. 12

9.	 If using a rotatable flange see page 34 for bolt 
torque specifications. (Fig. 9).

10.	Securely attach the high pressure line to the 
P.T.O. valve (Fig. 10).

11.	Use the special fitting to securely attach the 
high pressure line to the transmission. This 
fitting is included with the P.T.O. (Fig. 11). See 
the chart on page 12 for the correct hose 
specifications. With the hose and P.T.O. 
securely connected, refill the transmission to 
the manufacturer’s suggested specifications.

12.	Complete the assembly by installing 
the electrical connection to the valve 
assembly (Fig. 12) and the pressure 
switch (Fig 13).

Allison World Transmission P.T.O.s
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Installation Instructions

Pressure Port and Aperture Opening Identification 

1.	 These drawings represent left and right views of the MD and HD pressure ports on the transmission.

Allison World Transmission P.T.O.s

An HD with 2 P.T.O.’s requires a 379556 “T” fitting and a 379703 swivel nut 90 degree elbow to attach 2 hoses to 
the single port on the left side.

1 Lubrication Option “R”, shifter Options “G” and “H” for 277 and 859 Series

2 Lubrication Option “R” for 278 Series

Standard Hose Specifications by Transmission

	 TRANS.	 LOCATION	 267 Series	 277 Series	 278 Series	 859 Series
	 MD	 Top Right (Right Press. Port)	 329130-6X	 329075-2X	 329075-2X	 329075-2X
	 MD	 L.H. Side (Left Press. Port)	 329130-1X	 329130-5X	 329130-5X	 329130-5X
	 MD	 R.H. Side (Right Press. Port)	 329130-4X	 329075-1X	 329075-1X	 329075-1X
	 HD	 Top Right (Left Press. Port)	 329130-6X	 329075-2X	 329075-2X	 329075-2X
	 HD	 L.H. Side (Left Press. Port)	 329130-1X	 329130-4X	 329075-4X	 329130-4X
	 HD1, 2	 L.H. Side (Left Press. Port)		  —	 329130-5X	 329130-5X	 329130-5X
	 HD1, 2	 Top Right (Right Press. Port)		  —	 329130-4X	 329075-4X	 329130-4X
	 MD1, 2	 L.H. Side (Left Press. Port)		  —	 329130-5X	 329130-5X	 329130-5X
	 MD1, 2	 R.H. Side (Right Press. Port)		  —	 329075-1X	 329075-1X	 329075-1X

Allison10-Bolt Pad
97-Teeth

Main Pressure Port
.438-20UNF-2A
Left Side Only

13.61
[345.7]

68-Teeth

83-Teeth

Main Pressure Port
.438-20UNF-2A
175 to 255 P.S.I.
Both Sides

Main Pressure Port
.438-20UNF-2A
175 to 255 P.S.I.
Both Sides

10.15
[257.8]

24.33
[618.0]

Allison10-Bolt Pad

Main Pressure Port
.438-20UNF-2A
175 to 255 P.S.I.
Both Sides

10.15
[257.8]

24.33
[618.0]

Allison10-Bolt Pad

Main Pressure Port
.438-20UNF-2A
175 to 255 P.S.I.
Both Sides

Top/Left

Top/Left

Right/Left

MD

HD

MD
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Shift Installation Kit 277, 278 & 859 Series without Electronic Overspeed Control 
(SK-347 Rev C) (Old Style)

Installation Sketch Allison World Transmission P.T.O.s
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Shift Installation Kit 277, 278 & 859 Series without Electronic Overspeed Control 
(SK-347 Rev E) (New Style)

Installation Sketch Allison World Transmission P.T.O.s
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Shift Installation Kit 277, 278 & 859 Series with Electronic Overspeed Control 
(SK-472)

Installation Sketch Allison World Transmission P.T.O.s
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Installation Sketch

Shift Installation Kit 277, 278, & 859 Series with Remote Mount Solenoid (SK-432 Rev C)

Allison World Transmission P.T.O.s
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Shift Installation Kit 277 Series with Remote Mount Solenoid for Hino Model 338 
(SK-410 Rev C)

Installation Sketch Allison World Transmission P.T.O.s
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GMT P.T.O. Connector
Owner’s Manual
Allison World Transmission P.T.O.s

GMT C Series Trucks

For model year 2003 GM C Series 4500, 5500, 6500, 7500 and 8500 trucks may be equipped with the 
Allison World (MD) transmission. In these vehicles GM Truck has integrated a P.T.O. connector, located 
in the right hand engine compartment area. A Power Take-Off switch has also been incorporated into 
the GM dash panel to control P.T.O. operation. With the P.T.O. option ordered on the truck, the P.T.O. 
connector and in-dash switch simplify the interface for the body builder.

In order for the customer to utilize the full capability of the P.T.O./transmission, Chelsea has design a 
wiring harness that must be used between the GM P.T.O. connector and the Chelsea Power Take-Off. 
These are for P.T.O. Non E.O.C. applications only.

On the Allison World (MD) transmission the P.T.O. drive gear is engine driven. The wiring harness is 
not “required” for the Power Take-Offs listed on the chart, but must be used if the GM supplied in-dash 
P.T.O. switch is to be utilized.

See wiring harness part number 379926 for the 277, 278 and 859 Series Power Take-Offs.

2003 GM “C” Series Wiring Harness for 277, 278 and 859 Series
Part Number 379926

10' 6"

To GM P.T.O. 
Connector

Black Wire Loom

Connect to 
Solenoid Valve

Connect to 
Pressure Switch
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Installation Sketch Allison World Transmissions

P.T.O. Combo Valve Installation Sketch, 277/278 Series (SK-427 Rev B) (Old Style)

Caution: When installing nylon tubing avoid sharp angles, exhaust and manifold systems.

379252
Butt Connector

Drill 1" Dia. Hole in Firewall
379265 
Grommet

Slice Grommet Insert in Hole in Firewall

Red Wire

379504 Valve 
Connector and 
Wire Assembly

Black Wire Accepts #10 Screw

Electrical Ground of Cab or Frame

Run Wires Through 
Grommet in Firewall

379306
Spade Terminal

Blue Wire

379502 
Pressure Switch

379547X 
Pressure 
Switch

380009 
Female 
Connector

To P.T.O. 
Port Air 
Control 
Valve

379900 Fuse Holder 
Ass’y w/10 Amp Fuse

379257 
Splice Connector

Positive Terminal of 
Ignition or Battery

379664 Red L.E.D. 
12 Volt Indicator Light 
Assembly

379486
90° Fitting
Install in Transmission
High Pressure Port
MD: Left or Right Side
HD: Left Side Only

Hose Per Chart 
(See Chart on Page 12)

Hose Per Chart
(See Chart on Page 12)

“R” Lubrication Option

Allison P.T.O. Shown

379042
Male Connector

       Warning: Connect directly to air supply. Do not use tubing between air supply and pressure protection valve.

378416
Hex Nipple

378414
Pressure Protection Valve
Opens at 40 PSI

379044-7
1/4" Nylon TubingAir Supply

To Dump Pump 
Shifter “Lower Port”

379042
Male Connector 379547 

Pressure Switch

380009 
Female Connector

379044-7 
Nylon Tubing

379664 Red L.E.D. 
12 volt Indicator Light 
Assembly

Cab

379042
Male Connector

To Dump Pump 
Shifter “Raise Port”

Installation Kits
328388-85X “S” Shifter
328388-86X “T” Shifter
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P.T.O. Combo Valve Installation Sketch, 277/278 Series (SK-427 Rev C) (New Style)

Installation Sketch Allison World Transmissions

Caution: When installing nylon tubing avoid sharp angles, exhaust and manifold systems.

379252
Butt Connector

Drill 1" Dia. Hole in Firewall
379265 
Grommet

Slice Grommet Insert in Hole in Firewall

Red Wire

379504 Valve 
Connector and 
Wire Assembly

Black Wire Accepts #10 Screw

Electrical Ground of Cab or Frame

Run Wires Through 
Grommet in Firewall

379306
Spade Terminal

Blue Wire

379502 
Pressure Switch

379547X 
Pressure 
Switch

380009 
Female 
Connector

To P.T.O. 
Port Air 
Control 
Valve379900 Fuse Holder 

Ass’y w/10 Amp Fuse

379257 
Splice
Connector

Positive Terminal of 
Ignition or Battery

379664 Red
L.E.D. 12 Volt
Indicator Light Assembly

379486
90° Fitting
Install in Transmission
High Pressure Port
MD: Left or Right Side
HD: Left Side Only

Hose Per Chart 
(See Chart on Page 12)

Hose Per Chart
(See Chart on Page 12)

“R” Lubrication Option

Allison P.T.O. Shown

379042
Male Connector

       Warning: Connect directly to air supply. Do not use tubing between air supply and pressure protection valve.

378416
Hex Nipple

378414
Pressure Protection Valve
Opens at 40 PSI

379044-7
1/4" Nylon Tubing

Air Supply

To Dump Pump 
Shifter “Lower Port”

379042
Male Connector

379547 
Pressure Switch

380009 
Female Connector

379044-7 
Nylon Tubing

379664 Red L.E.D. 
12 volt Indicator Light 
Assembly

Cab

379042
Male Connector

To Dump Pump 
Shifter “Raise Port”

Installation Kits
328388-85X “S” Shifter
328388-86X “T” Shifter
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Installation Instructions

Mounting the P.t.o. on the Transmission

2.	 Remove the gasket and clean the aperture 
	 surface (Fig. 2). 

NOTE: Do not reuse the gasket that comes with the 
transmission.

3.	 Using a screwdriver, install the guide pins until 
	 they bottom out (Fig. 3) (see page 34 ).

NOTE: Do not use sealing compounds because 
they are generally incompatible with automatic 
transmission fluid.
 

4.	Install the special gasket over the guide pins. The 
	 ribbed surface should face outward, toward the 
	 installer (Fig. 4). 

NOTE: To ensure proper backlash and sealing of 
the P.T.O. to the transmission, only use Gasket 
furnished with the P.T.O.

When installing a P.T.O., always wear protective 
clothing and safety glasses.

1.	 Remove the P.T.O. aperture plate with a 16mm 
	 socket (Fig. 1).

Caterpillar

Fig. 4

Fig. 1

Fig. 2

Fig. 3
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Installation Instructions

5.	 Position the P.T.O. and secure it with the top 
	 capscrew provided. (Fig. 5)

Note: Refer to page 34 for proper capscrew 
installation for the 269 & 278 Series 

6.	 Install the remaining capscrews. Torque them to 
	 37-44 Lbs. ft. [50-60 N.m.] (Fig. 6). 

NOTE: There are two (2) high pressure ports 
available. Use the port located on the driver’s side 
of the transmission unless there is an interference 
issue with a pump or driven object (Fig. 7). 

7.	 Using the special fitting (379812) to securely 
	 attach the high pressure line to the transmission. 
	 This fitting is included with the P.T.O. Tighten to 
	 8-10 Lbs. ft. [11.0 - 13.5 N.m.] (Fig. 8).   

	 See the hose chart on page 27 for the correct 
	 hose specifications. Tighten hose end fitting 2 
	 flats from finger tight

Caterpillar

Fig. 8

Fig. 5

Fig. 6

Fig. 7

Mounting the P.t.o. on the Transmission (Continued)
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Installation Instructions

Mounting the P.T.O. on the Transmission (Continued)

9.	 Complete the assembly by installing the 
	 electrical connection (Fig. 10). 

NOTE: See page 24-26 for electrical connection 
drawings.	

NOTE: If using a rotatable flange, see page 34 for 
bolt torque. 

Owner’s Manual
Caterpillar

8.	 Securely attach the high pressure line to the 
	 valve. Tighten hose end fitting 2 flats from finger 
	 tight (Fig. 9).

Fig. 9

Fig. 10
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Installation Instructions
Owner’s Manual
Caterpillar

Shift Installation Kit 277, 278 and 859 Series without Electronic Overspeed Control 
(SK-411 Rev A)
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Installation Instructions

Electronic Overspeed Control Installation Sketch for 277, 278 and 859 Series (SK-473)

Caterpillar
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Installation Instructions Caterpillar

Remote Mount Installation Sketch for 277, 278 and 859 (SK-413 Rev C)
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Installation Instructions Caterpillar

Pressure Port Locations & Hose Chart (SK-414 Rev B)

LHS = Left Side of Transmission, 8 o’clock position
RHS = Right Side of Transmission, 1 o’clock position
NOTES:
1.	P.T.O. Fitting 379486 and Transmission Fitting 379812 included with the P.T.O. Unit. If Using 379486 
	 in Transmission it Must be Purchased Separately
2.	Hoses to be Purchased Separately
3.	379486 Elbow Will Not Install on Left Hand (Driver) Side Oil Port Due to Transmission Interference
4.		 If 379486 is Listed as Transmission Fitting for Rear Location, Route Hose Along Right Hand 
	 (passenger) Side of Transmission and Under Transmission Output Yoke

	Trans.	 P.T.O.	 P.T.O.  	 High Oil 	 P.T.O. 	 P.T.O. 	 Trans. 	 Trans.-P.T.O. 
			   Location	 Pressure 	 Valve	 Fitting	 Fitting	 Valve Hose #
				    Location	 Location

		   	 Driver (LHS)	 LHS				    329075-1X
			   Driver (LHS)	 Rear	

Attached	 379486	
379812	 329075-5X

			   Pass. (RHS)	 LHS				    329075-2X
		  277, 278	 Pass. (RHS)	 Rear			   379486	 329075-5X
		  859	 Driver (LHS)	 LHS				    329130-6X
			   Driver (LHS)	 Rear	 Remote	 379486	 379812	 329130-6X
			   Pass. (RHS)	 LHS				    329130-6X
CX31		  Pass. (RHS)	 Rear				    329130-6X
CX28		  Driver (LHS)	 LHS			   379812	 329130-3X
		  267	 Driver (LHS)	 Rear	

N/A	 379486
	 379486	 329075-5X

			   Pass. (RHS)	 LHS			   379812	 329075-2X
			   Pass. (RHS)	 Rear			   379812	 329075-5X
			   Driver (LHS)	 LHS				    329130-3X
		  867	 Driver (LHS)	 Rear	 N/A	 379486	 379812	 329075-5X
			   Pass. (RHS)	 LHS				    329075-2X
			   Pass. (RHS)	 Rear			   379486	 329075-5X

Left Side Port Rear Port Left Side Port Rear Port 
CX31 CX28

Both High Pressure Connections are -4 O-Ring Boss

(Filter Removed for Clarity)

HOSE CHART
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Installation Instructions 10-Bolt Powershift  P.T.O.s

CAUTION: Wet Spline Options Must be used with a Pump that has a Contiguous Sealing surface to 
Ensure a proper seal between Pump and P.T.O.

Installation “RY” Wet 267 Series (SK-351 Rev C)

Installation “AF” Wet Spline 267 Series (SK-350 Rev C)

Install 22-P-84 gasket between 
P.T.O. and Pump. Install 
22-P-100 gasket between 
bearing cap & output flange on 
P.T.O.

379896
500841-1

329057-2X

Connect to transmission 
pressure port. Hose must 
be ordered separately. 
See hose charts on 
page 27 for Caterpillar and 
page 29 for Allison.

Install 35-P-92 gasket  
between P.T.O. and Pump

379896
500841-1

329057-2X

Connect to transmission 
pressure port. Hose must 
be ordered separately. See 
hose charts on 
page 27 for Caterpillar and 
page 29 for Allison.
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Installation Instructions 10-Bolt Powershift  P.T.O.s

Installation “AK” Wet Spline 267 Series (SK-378 Rev A)

Pressure Hose Chart (Transmission to P.T.O.)
	 Trans	 Location	 Hose
	 MD	 Left	 329130-5X
	 MD	 Right	 329130-4X
	 HD	 Left	 329130-5X
	 HD	 Top Right	 329130-8X

329130-1X
Hose Assembly

379964
Restrictor

500841-1
90° Elbow

Install 35-P-95 Gasket  
between P.T.O. & pump

Connect to Transmission 
Pressure Port
See Charts on page 27 
for Caterpillar and page 
29 for Allison.

5 Ass’y View

3 Ass’y View

329130-1X
Hose Assembly

379964
Restrictor

500841-1
90° Elbow

Install 35-P-95 Gasket  
between P.T.O. & pump

Connect to Transmission 
Pressure Port
See Charts on page 27 
for Caterpillar and page 
29 for Allison.

Kit #329406X for Wet Spline 
Installation Components
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Installation Instructions 10-Bolt Powershift  P.T.O.s

Installation “AF” Wet Spline 277 & 278 Series (SK-383 Rev B) (Old Style)

Pressure Hose Chart (Transmission to P.T.O.)
	 Trans	 Location	 Hose
	 MD	 Left	 329130-1X
	 MD	 Right	 329075-1X
	 HD	 Left	 329130-1X
	 HD	 Right	 329075-2X

N
W

D

PA
T.

Output Side Valve Cover Side

28-P-259 
O-Ring

379896 Pipe 
Adapter

See Hose 
Chart

379627 Male 
Branch Tee

Connect To Tee on 
Output Flange

329130-4X Hose 
Assembly

Connect to Tee on 
Valve Cover

379231 Pipe Plug

329337-6X - Wet Spline Installation Kit
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Installation Instructions 10-Bolt Powershift  P.T.O.s

Installation “AF” Wet Spline 277 & 278 Series (SK-383 Rev D) (New Style)

Pressure Hose Chart (Transmission to P.T.O.)
	 Trans	 Location	 Hose
	 MD	 Left	 329130-1X
	 MD	 Right	 329075-1X
	 HD	 Left	 329130-1X
	 HD	 Right	 329075-2X

N
W

D

PA
T.

Output Side Valve Cover Side

28-P-259 
O-Ring

379896 Pipe 
Adapter

See Hose 
Chart

379627 Male 
Branch Tee

Connect To Tee on 
Output Flange

329130-4X Hose 
Assembly

Connect to Tee on 
Valve Cover
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Installation Instructions 10-Bolt Powershift  P.T.O.s

Installation “XY” Wet Spline 269 Series (SK-416 Rev B)

Pressure Hose Chart (Transmission to P.T.O.)
	 Trans	 Location	 Hose
	 MD	 Left	 329130-5X
	 MD	 Right	 329075-1X
	 HD	 Left	 329075-4X
	 HD	 Top Right	 329075-2X

Fitting to Transmission Pressure Tap

90° Fitting

379486 
(Part of 7170-107X)

Fitting to P.T.O.

Hose - See Chart
Order Separately

329130X 
Lube Hose

379659 Tee Connect 
to Transmission 
Pressure Port
See Chart for 
Hose Lengths 

Install 22-P-84 
Gasket Between 
P.T.O. and Pump 

379964 Adapter w/Restriction 

500841-1 90° Elbow 



Bulletin HY25-1380-M1/US Owner’s Manual

Parker Hannifin Corporation
Chelsea Products Division
Olive Branch, MS 38654  USA

33

Installation Instructions 10-Bolt Powershift  P.T.O.s

C1-P-602
CHELSEA
REV [ ]

Installation “ZY” Wet Spline 277 & 278 Series (SK-454 Rev A)

Pressure Hose Chart (Transmission to P.T.O.)
	 Trans	 Location	 Hose
	 MD	 Left	 329130-5X
	 MD	 Right	 329075-1X
	 HD	 Left	 329075-4X
	 HD	 Right	 329075-2X

Fitting to Transmission Pressure Tap

90° Fitting

379486 
(Part of 7170-107X)

Fitting to P.T.O.

Hose - See Chart
Order Separately

329130X 
Lube Hose

379659 Tee Connect 
to Transmission 
Pressure Port
See Chart for 
Hose Lengths 

Install 22-P-84 
Gasket Between 
P.T.O. and Pump 

379964 Adapter w/Restriction 

500841-1 90° Elbow 
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Installation Instructions

269 & 278 Series Installation Mounting Kit Instructions (SK-355 Rev B)

10-Bolt Powershift P.T.O.s

Installing Rotatable Flanges
The rotatable flange is shipped loose with the P.T.O. units for ease of installation. After determining the 
flange position, attach the flange to the P.T.O. bearing cap using the capscrews provided in the bag kit. 
Bag kit number 328170-207X (6-bolt family) will contain (3) capscrews (378447-6) and 328170-208X 
(277 Series) will contain (4) capscrews for attaching the flange to the P.T.O. bearing cap.
After installing the capscrews make sure to torque the screws to 16-20 Lbs. ft.
Consideration should be taken on the size and weight of the pump being installed. (see pages 3 and 4)

 
RA Flange Shown

NOTE:  Reinstalling or tightening of a rotatable flange after it has become loose is not recommended. If a  
P.T.O. has run for a length of time after the flange has become loose, the flange and / or bearing cap may not 
be to manufacturing tolerance.

NOTE: P.T.O. Models 269 & 278 Guide pins 379451 
may be removed after assembly and replaced with 
379453-10 capscrews.

NOTE: Models 267, 277, 859 & 867 guide pins 
cannot be removed.

Dowel Pin Location if installing 
P.T.O. on Right Side (Curb Side) 
of Transmission.

NOTE: Install Shorter 
379453-8 capscrews Under 
Barrel of P.T.O. Housing in 
Either Hole Depending on 
Housing Orientation.

Dowel Pin Locations if 
installing P.T.O. on Left 
Side (Street Side) of 
Transmission.

▼

▼
▼

▼
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Installation Instructions

CAUTION: This vehicle is equipped with a Power Take-Off. Shut engine off before working on the 
Power Take-Off or getting below the vehicle. Consult the operating instructions before using the P.T.O. 
(See sun visor.)

POWER TAKE-OFF OPERATION — VEHICLE STATIONARY

Automatic Transmission with Powershift P.T.O.s

Engage the P.T.O. with the engine at idle speed.

NOTE: Powershift P.T.O.s: The engine must be at idle or below 1000 R.P.M. when the  P.T.O. is en-
gaged. See the transmission manufacturer’s instructions for special procedures.

IMPORTANT:
Failure to follow the proper shifting or operating sequences will result in premature P.T.O. 
failure with possible damage to other equipment.

	 Warning: Cold Weather Operation of Powershift P.T.O.s

During extreme cold weather operation [32° F (0° C) and lower], a disengaged Powershift Power 
Take-Off can momentarily transmit high torque that will cause unexpected output shaft rotation. This 
is caused by the high viscosity of the transmission oil when it is extremely cold. As slippage occurs 
between the Power Take-Off clutch plates, the oil will rapidly heat up and the viscous drag quickly 
decreases.

The Power Take-Off output shaft rotation could cause unexpected movement of the driven equipment, 
resulting in serious personal injury, death, or equipment damage.

To avoid personal injury or equipment damage:

■ 	Driven equipment must have separate controls.

■	 Driven equipment must be left in the disengaged position when not in operation.

■	 Driven equipment must not be operated until the vehicle is allowed to warm up.

		 This symbol warns of possible personal injury.

P.t.o. Shifting Procedure & Precautions

10-Bolt Powershift  P.T.O.s
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Power Take-Off Maintenance

Due to the normal and sometime severe torsional vibrations that Power Take-Off units experience, operators 
should follow a set maintenance schedule for inspections. Failure to service loose bolts or Power Take-Off leaks 
could result in potential auxiliary Power Take-Off or transmission damage.

Periodic P.T.O. MAINTENANCE is required by the owner/operator to ensure proper, safe and trouble free 
operation.

Daily:	 Check all air, hydraulic and working mechanisms before operating    
	 P.T.O. Perform maintenance as required.

Monthly:	 Inspect for possible leaks and tighten all air, hydraulic and     
	 mounting hardware, if necessary. Torque all bolts, nuts, etc. to
	 Chelsea specifications. Ensure that splines are properly 
	 lubricated, if applicable. Perform maintenance as required.

With regards to the direct mounted pump splines, the P.T.O. requires the application of a specially formulated 
anti-fretting, high pressure, high temperature grease.  The addition of the grease has been proven to reduce the 
effects of the torsional vibrations, which result in fretting corrosion on the P.T.O. internal splines as well as the 
pump external splines.  Fretting corrosion appears as a “rusting and wearing” of the pump shaft splines. Severe 
duty applications, which require long P.T.O. running times and high torque may require more frequent regreasing.  
Applications such as Utility Trucks that run continuously and are lightly loaded also require frequent regreasing 
due to the sheer hours of running time. It is important to note that service intervals will vary for each and every ap-
plication and is the responsibility of the end user of the product. Chelsea also recommends that you consult 
your pump owners manuals and technical services for their maintenance guidelines.  Fretting corrosion is caused 
by many factors and without proper maintenance; the anti-fretting grease can only reduce its effects on 
components.

Chelsea offers the grease to our customers in two packages. The first is a 5/8 fluid ounce tube (379688), which is 
included with every applicable P.T.O., and the second is a 14-ounce grease cartridge (379831). Chelsea also 
offers greaseable shafts for most all output designators.
	      	
	
Warranty: Failure to comply entirely with the provisions set forth in the appropriate Owner’s Manual will 
result in voiding of ALL Warranty consideration.

Power Take-Off Maintenance 10-Bolt Powershift P.T.O.s



The items described in this document and other documents or descriptions provided by Parker Hannifin Corporation, its subsidiaries and its autho-
rized distributors are hereby offered for sale at prices to be established by Parker Hannifin Corporation, its subsidiaries and its authorized distributors. 
This offer and its acceptance by any customer ("Buyer") shall be governed by all of the following Terms and Conditions. Buyer’s order for any such 
items, when communicated to Parker Hannifin Corporation, its subsidiary or an authorized distributor ("Seller") verbally or in writing, shall constitute 
acceptance of this offer.

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 if Seller is liable for the collection of 
such tax, the amount thereof shall be in addition to the amounts for the 
items sold. Buyer agrees to pay all such taxes or to reimburse Seller 
therefore upon receipt of its invoice. If Buyer claims exemption from 
any sales, use or other tax imposed by any taxing authority, Buyer shall 
save Seller harmless from and against any such tax, together with any 
interest or penalties thereon which may be assessed if the items are 
held to be taxable.
10. Indemnity For Infringement of Intellectual Property Rights: 
Seller shall have no liability for infringement of any patents, trademarks, 
copyrights, trade dress, trade secrets or similar rights except as provided 
in this Part 10. Seller will defend and indemnify Buyer against allegations 
of infringement of U.S. Patents, U.S. Trademarks, copyrights, trade dress 
and trade secrets (hereinafter ‘Intellectual Property Rights’). Seller will 
defend at its expense and will pay the cost of any settlement or damages 
awarded in an action brought against Buyer based on an allegation that 
an item sold pursuant to this contract infringes the Intellectual Property 
Rights of a third party. Seller’s obligation to defend and indemnify Buyer 
is contingent on Buyer 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 including all 
negotiations for settlement or compromise. If an item sold hereunder 
is subject to a claim that it infringes the Intellectual Property Rights of 
a third party, Seller may, at its sole expense and option, procure for 
Buyer the right to continue using said item, replace or modify said item 
so as to make it noninfringing, or offer to accept return of said item and 
return the purchase price less a reasonable allowance for depreciation. 
Notwithstanding the foregoing, Seller shall have no 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, com-
bination 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 Intel-
lectual 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 failure 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 
there/to. 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.			
			 
		  10/09-P

1. Terms and Conditions of Sale: All descriptions, quotations, pro-
posals, 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 addi-
tion 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 all the terms and condi-
tions stated herein, including any terms in addition to, or inconsistent 
with those contained in Buyer’s offer, Acceptance of Seller’s products 
shall in all events constitute such assent.
2. Payment: Payment shall be made by Buyer net 30 days from the date 
of delivery of the items purchased hereunder. Amounts not timely paid 
shall bear interest at the maximum rate permitted by law for each month 
or portion thereof that the Buyer is late in making payment. Any claims 
by Buyer for omissions or shortages in a shipment shall be waived un-
less Seller receives notice thereof within 30 days after Buyer’s receipt 
of the shipment.
3. Delivery: Unless otherwise provided on the face hereof, delivery 
shall be made F.O.B. Seller’s plant. Regardless of the method of deliv-
ery, however, risk of loss shall pass to Buyer upon Seller’s delivery to a 
carrier. Any delivery dates shown are approximate only and Seller shall 
have no liability for any delays in delivery.
4. Warranty: Seller warrants that certain Products, namely PTOs, SEMs, 
and Wet Line Kits sold hereunder shall be free from defects in material or 
workmanship for a period of twenty four months from the date of delivery to 
Buyer. Seller warrants that certain Products namely Pumps, and Hydraulic 
Accessories shall be free from defects in material or workmanship for 
a period of eighteen months from the date of delivery to the Buyer. The 
prices charged for Seller's products are based upon the exclusive limited 
warranty stated above, and upon the following disclaimer: DISCLAIMER 
OF WARRANTY: THIS WARRANTY COMPRISES THE SOLE AND 
ENTIRE WARRANTY PERTAINING TO PRODUCTS PROVIDED 
HEREUNDER. SELLER DISCLAIMS ALL OTHER WARRANTIES, 
EXPRESS AND IMPLIED, INCLUDING MERCHANTABILITY AND 
FITNESS FOR A PARTICULAR PURPOSE.
5. Limitation Of Remedy: SELLER’S LIABILITY ARISING FROM OR IN 
ANY WAY CONNECTED WITH THE ITEMS SOLD OR THIS CONTRACT 
SHALL BE LIMITED EXCLUSIVELY TO REPAIR OR REPLACEMENT 
OF THE ITEMS SOLD OR REFUND OF THE PURCHASE PRICE PAID 
BY BUYER, AT SELLER’S SOLE OPTION. IN NO EVENT SHALL 
SELLER BE LIABLE FOR ANY INCIDENTAL, CONSEQUENTIAL OR 
SPECIAL DAMAGES OF ANY KIND OR NATURE WHATSOEVER, 
INCLUDING BUT NOT LIMITED TO LOST PROFITS ARISING FROM 
OR IN ANY WAY CONNECTED WITH THIS AGREEMENT OR ITEMS 
SOLD HEREUNDER, WHETHER ALLEGED TO ARISE FROM BREACH 
OF CONTRACT, EXPRESS OR IMPLIED WARRANTY, OR IN TORT, 
INCLUDING WITHOUT LIMITATION, NEGLIGENCE, FAILURE TO 
WARN OR STRICT LIABILITY.
6. Changes, Reschedules and Cancellations: Buyer may request to 
modify the designs or specifications for the items sold hereunder as well 
as the quantities and delivery dates thereof, or may request to cancel 
all or part of this order, however, no such requested modification or 
cancellation shall become part of the contract between Buyer and Seller 
unless accepted by Seller in a written amendment to this Agreement. 
Acceptance of any such requested modification or cancellation shall be 
at Seller’s discretion, and shall be upon such terms and conditions as 
Seller may require.
7. Special Tooling: A tooling charge may be imposed for any special 
tooling, including without limitation, dies, fixtures, molds and patterns, 
acquired to manufacture items sold pursuant to this contract. Such special 
tooling shall be and remain Seller’s property notwithstanding payment 
of any charges by Buyer. In no event will Buyer acquire any interest in 
apparatus belonging to Seller which is utilized in the manufacture of the 
items sold hereunder, even if such apparatus has been specially converted 
or adapted for such manufacture and notwithstanding any charges paid 
by Buyer. Unless otherwise 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.
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H10025 Series 
Crane 



Maintainer Corp. of Iowa 
 

 

SAFETY NOTICE 
 
 
For the safety of the crane and those around it, we recommend 
periodic inspections of the crane overload protection system.  The 
overload system should not be set to lift more than the rated load, 
listed on the crane-specific load chart.   
 
The crane is set to lift 100% of the rated load.  We recommend to test 
the overload system, making sure it does not lift more than 100% of 
rated load after the initial 30 hours of operation and periodically 
thereafter.   Please contact the manufacturer for recommendations 
and specifications. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Maintainer Corp. of Iowa 
1701 S. 2nd Ave 
P.O. Box 349 
Sheldon, IA 51201 
1-800-831-8588 

3/14/12 



! WARNING ! 
 

CRANE LOAD CHART RATINGS ARE NOT LIFTING 

STABLITY RATINGS FOR THE VEHICLE. 

 

 

DEATH OR INJURY 

 

• NEVER LIFT A LOAD THAT CAUSES THE VEHICLE TO 
BECOME UNSTABLE. 

 

• ALWAYS HAVE THE OUTRIGGERS FULLY EXTENDED 
AND DOWN ON A FIRM SURFACE. 

 

 

• ALWAYS HAVE THE VEHICLE LEVELED. 
 

• ALWAYS BE IN FULL VIEW OF THE VEHICLE AND THE 
LOAD BEING LIFTED. 

 

IN THE EVENT THE VEHICLE BECOMES UNSTABLE, LIFTING 

SHOULD BE STOPPED AND THE LOAD SHOULD BE LOWERED 

IN THE SAME MANNER IT WAS LIFTED, AND THE VEHICLE 

SHOULD BE REPOSITIONED SO THAT TIPPING OR 

INSTABILITY DOES NOT OCCUR. 
 





kbeltman
Text Box
HOSES FOR TALL TOWER
LIFT        #6FX 004862 106" / 002522 90JIC / 002523 Straight JIC
EXTEND #6FX 004862 134" / 002522 90JIC / 002511 45JIC
WINCH   #8FX 008425 150" / 002543 90JIC / 000194 Straight JIC
ROTATE #8FX 008425  74" /  002543 90JIC / 000194 Straight JIC

kbeltman
Text Box
REPLACEMENT WIRE ROPE 015859

kbeltman
Text Box
017608

kbeltman
Text Box
017607

kbeltman
Line

kbeltman
Line
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 .813   .430

4X  .375  THRU ALL

EQUALLY SPACED
ON A 14.374 B.C.

20X  .728 THRU

15.225

18°
27°

UNIT SHIPPED WITH (2) 1/2-13 X 1" LONG BOLTS 
ON THIS END REPLACE WITH GRADE 5 BOLTS 
AND TORQUE TO 75 FT-LBS WHEN MOUNTING 
MOTOR MOTOR ADAPTER & MOUNTING HOLES 
TO FIT S.A.E. "A" TYPE 2-BOLT STANDARD 
HYDRAULIC MOTOR WITH 1" KEYED SHAFT

7/8 HEX FOR
MANUAL
OPERATION

GREASE FILLED WITH MOBIL SHC 
007  INSTALL HEX HEAD PIPE  PLUG

1

1

STAMP SN HERE DRAIN

RATIO IS 229
RATING AT 1 RPM OUTPUT
OUTPUT TORQUE CONTINUOS = 92,000 LB-IN
MAX. INTERMITENT OUTPUT TORQUE = 116,000 LB-IN

PAINTED WITH BLACK EPOXY

TYPICAL SLEW RING SPUR GEAR DATA
NUMBER OF TEETH = 101
PITCH = 5/7 FELLOWS STUB
PRESSURE ANGLE = 20 DEG.
ADDENDUM = .1429 REF.
FULL DEPTH = .3215 REF.

REF. MAINTAINER #010367
PATENT
#6170350
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CONFIDENTIAL:    THIS  DRAWING  CONTAINS
INFORMATION PROPRIETARY TO PERFECTION GEAR,
INC.   IT'S CONTENTS ARE NOT TO BE DISCLOSED TO
OTHERS  WITHOUT  THE  EXPRESSED  CONSENT  OF
PERFECTION GEAR, INC.
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6/11/2007PHB132170
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28
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23
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8

22

ITEM 
NO. PART NUMBER DESCRIPTION SW15544S/QTY.

1 AT12561C BRG CUP M802011 2
2 AT12561M MOTOR ADAPTER 1
3 AT12561R BRG CONE M802048 2
4 AT12562C CAP, WORM 1
5 CBA3223G 3/8-16 X  1 1/4 12PT C'BORE BOLT 8
6 HCA4523C 1/2-13 X 1 HHCS 2
7 HCA4523E 1/2-13 X 1 1/4 HHCS 2
8 SB1371 1/8-27 NPTF HEX PLUG 1
9 SB1889 VENT, PRESSURE 1-5 PSIG 1
10 SB2671A 1/4-18 NPTF HEX PLUG 1
11 SB3263 OIL SEAL C/R 12364 1
12 SB3299C GREASE FITTING 1/4-28 STRAIGHT 1

13 SU1861C & SU1861R BRG ROLLER CUP L44610 & 
CONE L44643 1

5 SU1861N GREASE RING 1

15 SU2461C & SU2461R BRG ROLLER CUP LM67010 & 
CONE LM67048 1

16 SW13597SP SPACER, WASHER 1
17 SW1706B-2 COVER,  SEAL 1
18 SW1742SBP GASKET .010 BROWN AS REQ.
18 SW1742SHP GASKET .0075 CLEAR AS REQ.
18 SW1742SMP GASKET .005 BLUE AS REQ.
18 SW1742SYP GASKET .003 GREEN AS REQ.
19 SW1742SXP GASKET .020 YELLOW AS REQ.
20 SW2001 HOUSING 1
21 SW2006-2 CAP, GEAR 1
22 SW2015P-2 PINION, OUTPUT 1
23 SW2023 6-32 X 3/8"  HWHTR SCREW 8
24 SW2032SYA SHIM, CAP .003 GREEN AS REQ.
24 SW2032SMA SHIM, CAP .005 BLUE AS REQ.
24 SW2032SHA SHIM, CAP .0075 NATURAL AS REQ.
25 SW2034G WORM GEAR 34:1 SPLINED 1
26 SW2034X6 WORM 34:1 1
27 SW2042SMA SHIM, COVER .005 BLUE AS REQ.
27 SW2042SXA SHIM, COVER .020 YELLOW AS REQ.
28 SW2063-2 OIL SEAL CR #34840 1
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OWNER’S MANUAL 

      TH2  

INSTALLATION, OPERATION AND MAINTENANCE INSTRUCTIONS FOR 

ROTZLER TITAN PLANETARY HYDRAULIC WINCHES 

THIS MANUAL CONTAINS IMPORTANT INFORMATION FOR THE SAFE USE OF THIS WINCH.  

READ AND UNDERSTAND ALL INSTRUCTIONS BEFORE INSTALLING, OPERATING OR MAINTAINING THIS 
WINCH. MAKE THIS MANUAL AVAILABLE TO RESPONSIBLE PERSONNEL. 

 



 

WARRANTY 

   

 ROTZLER TITAN TH2 OWNER’S MANUAL  

WARRANTY - INTRODUCTION 

The Identification Label, located on the outside of the winch 
Final Base, lists important operating specifications for the 
particular winch. This Label must not be removed, altered or 
have its technical data obscured. If the data becomes illegible, 
contact the factory for a replacement Label.  

The cable and other load lifting attachments are not part of the 
winch. Subsequently, Rotzler Inc. cannot be held responsible for 
any damages resulting from their failure. 

WARRANTY  

IMPORTANT: ROTZLER TITAN WINCHES ARE NOT 
DESIGNED NOR INTENDED TO MOVE PERSONNEL. 

ROTZLER INC. CANNOT BE HELD RESPONSIBLE FOR 
ACCIDENTS OCCURRING FROM SUCH USE. 

 

I.)  Rotzler Inc. warrants each new Titan winch, 
assemblies and components thereof, to be free from 
defects in materials and workmanship for a period of 
two years from the date of the original purchase by 
Rotzler Inc.’s original customer, provided the unit is 
installed, operated and maintained in accordance 
with the instructions given in the Owner’s Manual. 

II.)  Wearable or consumable components such as O-
rings, Shaft Seals, Brake Discs and Brake 
Separators are excluded from this warranty unless a 
material or workmanship defect is detected in these 
components at the time of the initial winch 
installation. 

III.)  The obligation of Rotzler Inc. under this warranty is 
exclusively limited. Rotzler Inc. reserves the option 
of either replacing all components, supplied and 
manufactured by Rotzler Inc. and found to be 
defective by reason of faulty material or 

workmanship, or furnishing a complete replacement 
winch. In either case, the replacement components 
or winch will be supplied freight collect, Free Carrier, 
the factory. 

IV.)  Rotzler Inc. shall not be liable for any consequential 
damages or expenses of disconnecting or removing 
a unit or components thereof, nor any cost incurred 
in diagnosing a failure. 

V.)  Rotzler Inc. neither assumes nor authorizes any 
person to assume on their behalf, any other liabilities 
in connection with the sale of Rotzler Inc. products. 

VI.)  This warranty shall not apply to any units which have 
been repaired or altered without express written 
consent from Rotzler Inc.  

VII.) This warranty shall not apply to winches subjected to 
misuse or neglect or operated or maintained other 
than in strict accordance with the specifications 
provided and the instructions given in this Owner’s 
Manual. 
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PAGE 2  ROTZLER TITAN TH2 OWNER’S MANUAL   

1.  INTRODUCTION    

                   !  WARNING    

FAILURE TO FOLLOW RECOMMENDATIONS 
CONTAINED IN THIS MANUAL COULD RESULT IN WINCH 

FAILURE AND ALLOW THE LOAD TO DROP, CAUSING 
PROPERTY DAMAGE, SEVERE INJURY OR DEATH. READ 
AND UNDERSTAND THIS MANUAL BEFORE INSTALLING, 

OPERATING OR MAINTAINING THIS WINCH. 
 
Be familiar and comply with all local rules and regulations governing 
winches, hoisting and pulling units. 

Rotzler Inc. Titan winches are not designed, nor intended to lift or 
move personnel. 

Do not hesitate to contact Rotzler Inc. for assistance regarding the 
installation, operation and maintenance of the winch. 

Rotzler Inc. reserves the right to change the design and 
documentation of the winch without notice and without obligation. 

The copyright of this manual and other documentation belongs to 
Rotzler Inc. The contents are not to be copied in whole or in part, 
communicated to others or used for competitive purposes. 

DESCRIPTION OF WINCH FUNCTION 

• DESCRIPTION OF WINCH FUNCTION - HOISTING 
Hydraulic pressure applied at the Motor hoisting port rotates the 
primary sun gear. The high-speed sun gear rotation is reduced 
through a two stage planetary gear reduction to provide high torque 
rotation of the Cable Drum. 

The Sprag Clutch allows the Brake Shaft to turn freely in the hoisting 
direction, independent of the winch brake system. 

Hydraulic pressure, proportional to the load that is being lifted, 
develops at the Motor hoisting port.  

  

Increasing the volume of oil supplied to the Motor increases the 
hoisting speed. When the oil supply is halted, the winch stops 
hoisting. The Sprag Clutch then locks the Brake Shaft to the brake 
system and prevents the load from lowering. 

• DESCRIPTION OF WINCH FUNCTION - LOWERING 
When the winch is not moving, the Sprag Clutch locks the Brake 
Shaft to the spring applied, pressure released brake system and 
secures the load.  

Some of the hydraulic fluid supplied to the Motor is diverted to the 
Brake Piston. As the operator increases pressure at the Motor 
lowering port, pressure also develops at the Brake Piston and 
partially releases the brake. When the diminished brake is no longer 
able to sustain the combined torque of the motor and load, the 
Brake Discs slip and the winch begins to lower the load. 

The Motor regulates pressure at the Brake Piston to control the 
speed of the lowering load. The force of gravity on the lowering load 
attempts to turn the winch Drum faster than the operator requires. 
The motor is then forced to turn faster than the hydraulic supply can 
satisfy and consumes oil, reducing pressure at the Brake Piston. 
The brake torque then increases and slows the load. In this manner, 
the Motor continuously regulates the Brake Piston pressure and 
positively controls the lowering load without using a counter-balance 
or holding valve.  

Increasing the volume of oil supplied to the hydraulic motor 
increases the lowering speed. When the oil supply is halted, the 
winch stops lowering and the brake fully applies and secures the 
load. 

When lowering a load, heat is generated as the Brake Discs slip 
through the Brake Separators. An orifice in the Brake Piston 
restricts the volume of oil permitted to circulate through the brake 
plate stack and dissipate this heat. 
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MODEL CODE 

A model code describes the winch configuration as follows: 

   TH ����    . ���� . ����    ���� . ���� . ���� . ����    ����    ���� 
 

                                                                 SERIES:  Rotzler Titan TH 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, established  

 by looking at the motor.  

CC = Counterclockwise      CW = Clockwise 

MOTOR:  Optional hydraulic Motor displacement. 

0 = Standard           X = Other Motor 

CABLE DRUM:  Configuration of optional Cable Drum.  

0 = Standard           X = Other Cable Drum 

SPECIAL OPTIONS:  Used to identify a winch equipped with 
options not described above. 

 

AVAILABLE OPTIONS 
Rotzler Titan TH2 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 other than the standard white semi-gloss 
powder coating. 

• Stainless steel screws for improved corrosion resistance. 

AVAILABLE ACCESSORIES 
Accessories for use with Rotzler Titan TH2 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 [7.5 L/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 model configuration, serial number 
and important technical data critical for the safe operation 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.



 

TECHNICAL DATA 

PAGE 4  ROTZLER TITAN TH2 OWNER’S MANUAL   

 
2. TECHNICAL DATA – TH2.XX.0.0                       #TH2.**.0.0 REV D 

 

 

• CABLE DRUM STORAGE CAPACITY 

CABLE SIZE 1/4” 5/16” 3/8” 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 
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• LINE PULL –TH2.XX.0.0 

SYSTEM PRESSURE DRUM TORQUE LINE PULL AT SYSTEM PRESSURE 

Maximum system pressure: 17600 in-lb Bare Drum:   4500 lb    [20 kN] 

2300 psi    [159 bar] [2000 N�m] Full Drum:     3300 lb    [15 kN] 

Minimum System Pressure: 7650 in-lb Bare Drum:   1960 lb    [9 kN] 

1000 psi    [70 bar] [870 N�m] Full Drum:     1430 lb    [6 kN] 

• LINE SPEED – TH2.XX.0.0 

SYSTEM VOLUME DRUM SPEED LINE SPEED AT SYSTEM VOLUME 

Maximum System Volume: 64 RPM Bare Drum:   132 ft/min    [40 m/min] 

22 USGPM   [83 L/min]  Full Drum:     187 ft/min    [57 m/min] 

Minimum System Volume: 15 RPM Bare Drum:   30 ft/min      [9 m/min] 

5 USGPM     [20 L/min]  Full Drum:     43 ft/min      [13 m/min] 

• PERFORMANCE GRAPHS – TH2.XX.0.0 
The following graphs show the winch performance with 3/8” diameter cable on various layers of the Cable Drum.

LINE PULL AT PRESSURE

0

500

1000

1500

2000

2500

3000

3500

4000

4500

1000   

[69]

1250   

[86]

1500 

[103]

1750 

[121]

2000 

[138]

2300 

[159]

PRESSURE - psi  [bar]

L
IN

E
 P

U
L

L
 -

 l
b

s

0

5

10

15

20

L
IN

E
 P

U
L

L
 -

 k
N

Bare Drum
3rd Layer
5th Layer

LINE SPEED AT VOLUME

0

20

40

60

80

100

120

140

160

180

200

4.0    

[15]

7.0    

[26]

10.0  

[38]

13.0  

[49]

16.0  

[61]

19.0  

[72]

22.0  

[83]

VOLUME - USgpm  [L/min]

L
IN

E
 S

P
E

E
D

 -
 f

t/
m

in

0

7

14

21

28

35

42

49

56

L
IN

E
 S

P
E

E
D

 -
 m

/m
in

Bare Drum
3rd Layer
5th Layer

 



 

TECHNICAL DATA 

 

PAGE 6  ROTZLER TITAN TH2 OWNER’S MANUAL   

TECHNICAL DATA – TH2.XX.19.0   
                          #TH2.**.19.0 REV D 

 
                                                                          
 

 

 

 

 
 

CABLE SIZE 1/4” 5/16” 3/8” 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 

• CABLE DRUM STORAGE CAPACITY 
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• LINE PULL – TH2.XX.19.0 

SYSTEM PRESSURE DRUM TORQUE LINE PULL AT SYSTEM PRESSURE 

Maximum system pressure: 17600 in-lb Bare Drum:   4500 lb    [20 kN] 

3750 psi    [259 bar] [2000 N�m] Full Drum:     3300 lb    [15 kN] 

Minimum System Pressure: 4690 in-lb Bare Drum:   1200 lb    [5 kN] 

1000 psi     [70 bar] [530 N�m] Full Drum:     880 lb    [4 kN] 

• LINE SPEED – TH2.XX.19.0 

SYSTEM VOLUME DRUM SPEED LINE SPEED AT SYSTEM VOLUME 

Maximum System Volume: 64 RPM Bare Drum:   132 ft/min    [40 m/min] 

13.5 USGPM     [51 L/min]  Full Drum:     187 ft/min    [57 m/min] 

Minimum System Volume: 15 RPM Bare Drum:   30 ft/min    [9 m/min] 

3 USGPM     [11 L/min]  Full Drum:     43 ft/min    [13 m/min] 

• PERFORMANCE GRAPHS – TH2.XX.19.0 
The following graphs show the winch performance with 3/8” diameter cable on various layers of the Cable Drum. 
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3. HYDRAULIC SYSTEM 
To achieve the specified line pull and line speed performance, the 
hydraulic power unit must be capable of delivering the specified hydraulic 
pressure and flow. 

The maximum allowable return line back pressure is 200 psi [14 bar]. If 
system back pressure cannot be limited to 200 psi [14 bar], remove one 
of the two ORB plugs located in the Port End Motor Cover #210 and 
connect a hose to drain the excess brake cavity pressure directly to tank. 
Do not connect to a common return line.                 

• HYDRAULIC SYSTEM FLUID - Use premium grade petroleum based 
hydraulic fluid. For optimum performance the fluid viscosity should be 
maintained between 60 and 1400 SUS [10 and 300 cSt]. The 
operating viscosity in extreme conditions, for short periods of time, 
should not exceed 45 and 4545 SUS [10 and 1000 cSt]. The 
recommended operating temperature range of the hydraulic fluid is 
between 5 and 150 deg F [ -15 and 66 deg C].  

• CONTROL VALVE - A four-way three position, spring centered 
control valve with motor spool is recommended. For optimum winch 
performance, work ports should be connected to tank in neutral 
position. If a control valve with cylinder spool must be used, remove 
one of the two ORB plugs located in the Port End Motor Cover #210 
and connect a hose to drain the excess brake cavity pressure directly 
to tank. Do not connect to a common return line. To provide smooth 
control at low speeds, a valve with good metering capability is 
required. 

• RELIEF VALVE - A pressure relief valve is required to limit the 
maximum system pressure supplied to the winch and avoid possible 
over load damage. 

• RESERVOIR - A well designed and manufactured reservoir is 
important. Ensuring return lines enter the reservoir below the fluid 
level and using baffles to divert the oil path reduces air entrapment. 
To prevent oil contamination, the reservoir must be constructed and 
maintained in a clean condition. The reservoir must have sufficient 
surface cooling capacity to dissipate the heat generated in the oil by 
the brake during lowering.  

• FILTER - A high quality, well maintained filter is an important 
component in any hydraulic system. Typically, other system 
components will dictate the required filtration level. The recommended 
minimum requirement is a 10 micron filter. 

• HOSES - Size hydraulic hoses and fittings to accommodate the 
winch maximum hydraulic pressure and flow. The following minimum 
recommendation is made for the Rotzler Titan TH2 winch: 

ο Standard Motor pressure hoses: 1” [25 mm] diameter, 2500 psi 
[170 bar] operating pressure, grade SAE 100R12 or better. Use 
larger diameter hoses when extra long lines are required. Refer to 
factory for hose recommendations when using optional motors. 

When rigid tube or pipe is used to plumb the control valve, minimize 
vibration damage by using short flexible jumper hoses immediately at the 
winch. 
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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. 

                   !  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: 

ο 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. 

ο Use shim stock to securely fill the gap beneath the fourth 
mounting foot. 

ο Install the fourth mounting bolt. 
ο 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. 
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HYDRAULIC SYSTEM CONNECTION 
Recommendations for the selection and arrangement of hydraulic 
system components are given in the HYDRAULIC SYSTEM 
section of this manual.  

Before connecting the winch, verify that the hydraulic system 
produces the required hydraulic fluid pressure and volume. The 
Motor hoisting and lowering ports are identified in GENERAL 
DIMENSIONS. 

Run the winch without load in both directions using the hydraulic 
system control valve. Ensure that the brake is effective in the 
appropriate direction of rotation by verifying that the motor develops 
significantly higher pressure when lowering than when hoisting.  

CABLE SELECTION AND INSTALLATION 
The cable and other load lifting attachments are not part of the 
winch and are not covered by this manual. Refer to the 
manufacturer’s recommendations for proper cable selection, 
handling, inspection and maintenance.  

It is the responsibility of the user to identify and follow applicable 
local regulations governing lifting operations and equipment, 
including the selection and allowable loading of cable. 

• CABLE INSTALLATION - FLEET ANGLE 
For proper spooling onto the Cable Drum, the cable angle must not 
exceed the maximum allowable fleet angle as indicated below. To 
satisfy this requirement, the distance from the drum to the first 
sheave must exceed 14 times the distance between the drum 
flanges.  
 
                #720-004 REV B 
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• 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 that 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 instructions is attached to the Cable Drum. 

Connect the cable to the Drum as follows (refer to diagram): 

ο Identify the appropriate direction of rotation from the 
Rotation Label.  

ο Pass the cable through the cable slot as shown. Bring 
the loose end around and back into the slot to form a 
large loop. 

ο 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. 

ο 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. 

ο As the cable is pulled tight, ensure that the end of the 
cable stays even with the slot opening as shown. 

ο Wind at least three complete wraps of cable onto the 
Cable Drum before connecting the load. 

 

INSTALLATION INSPECTION 

 

                   !  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 B 
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5.  OPERATION 

SAFETY INSTRUCTIONS 

                   !  WARNING  
IMPROPER WINCH OPERATION COULD ALLOW THE LOAD 
TO DROP, CAUSING PROPERTY DAMAGE, SEVERE INJURY 

OR DEATH. READ AND UNDERSTAND THE FOLLOWING 
INSTRUCTIONS BEFORE OPERATING THIS WINCH.  

 

Rotzler Titan winches are to be operated by trained and authorized 
personnel who have read and understand the operating instructions 
in this manual. This manual is to be kept near the winch and made 
accessible to the operating personnel. 

Rotzler Titan winches are not designed, nor intended to lift or move 
personnel. 

Rotzler Titan winches must be installed and operated according to 
instructions given in this manual.   

Operating and safety recommendations made by the manufacturers 
of other related equipment must also be followed. 

It is the operator’s responsibility to know and ensure that all local 
regulations governing hoisting operations are followed. 

OPERATING INSTRUCTIONS 
The hydraulic control valve controls the direction and speed of the 
winch. A valve with good metering characteristics will provide good 
low speed control of the load. Returning the valve to neutral allows 
the brake to apply and secure the load. 

The Cable Wedge pocket is not intended to support the full load. To 
safely support the load, maintain at least three wraps of rope on the 
Cable Drum at all times. 

The winch must be operated within the load and speed limits stated 
on the Final Base Identification Label. 

When hoisting a load, the operator must maintain visual contact 
with the load and the immediate operating area. If the operator 
does not have clear sight of the load, auxiliary personnel or 
equipment must be used to ensure that the load is lifted safely. 

Spooling is improved by maintaining tension on the wire rope. 

ALLOWABLE OPERATING TEMPERATURE  
Operate the winch only when the hydraulic fluid temperature is 
within the recommended operating temperature range specified in 
the HYDRAULIC SYSTEM section of this manual.  

Operate the winch only when ambient temperature is between 5 
and 140 deg F [-15 and 60 deg C]. 

Contact Rotzler Inc. if it is required to operate the winch in extreme 
temperatures, vibration, sand, dust or other detrimental 
environmental conditions. 

CABLE HANDLING INSTRUCTIONS 
When working with steel cable, always wear gloves. Never use 
your hands to guide a tight cable. 

Do not allow the cable to pass over sharp edges. 

Clean and check the cable after every use. Be familiar and comply 
with all local rules and regulations governing cable inspection and 
replacement criteria. Replace damaged cable immediately. 
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SPECIAL INSTRUCTIONS - EXTERNAL BRAKE RELEASE 

Refer to the following instructions to release the winch brake and 
lower a load using an auxiliary hydraulic supply system and the 
optional External Brake Release Kit #9271804000 (#220-091). 

• DESCRIPTION OF EXTERNAL BRAKE RELEASE FUNCTION 
The External Brake Release Kit is comprised of a Steel Ball 
#400000668 (#220-051) and an External Brake Release Fitting 
#4000006890 (#220-050). These parts are positioned inside the 
external brake release port of the Motor Shaft End Cover. 

The Steel Ball acts as a shuttle valve and prevents auxiliary 
hydraulic oil supplied at the External Brake Release Fitting from 
dumping to tank through the Motor. When auxiliary oil is supplied to 
the Brake Piston, pressure develops and partially releases the 
Brake. When the diminished brake can no longer hold the load, the 
Brake Discs slip and the load begins to lower.  

Oil passes through the Brake Piston orifice and circulates through 
the Brake Discs to dissipate heat generated when slipping. This oil 
then passes through the Motor and back to tank. 

                   !  WARNING 

FAILURE TO VENT THE EXTERNAL BRAKE RELEASE 
FITTING TO TANK DURING NORMAL WINCH OPERATION 
COULD TRAP PRESSURE AT THE BRAKE PISTON AND 

ALLOW THE LOAD TO DROP, CAUSING PROPERTY 
DAMAGE, SEVERE INJURY OR DEATH. ENSURE THAT 

THE EXTERNAL BRAKE RELEASE FITTING IS VENTED TO 
TANK WHEN NOT IN USE. 

• AUXILIARY HYDRAULIC SUPPLY SYSTEM 
The auxiliary system must continuously supply at least 2 USGPM 
[7.5 L/min] at 1000 psi [70 bar] through a three way, two position, 
spring returned, control valve to the External Brake Release Fitting.  

The valve work port must be connected to tank in the neutral 
position. A very sensitive control valve is required to control the 
speed of the lowering load.  

The auxiliary system can be permanently plumbed to the External 
Brake Release Fitting or connected as required. In either case, the 
Fitting must be vented to tank when not in use and never capped. 

• INSTALLATION 
When installed at the factory, the External Brake Release Fitting 
comes installed in the Motor Shaft End Cover port and protected by 
a Plastic Cap #4000005989 (#220-082). 

When installing the External Brake Release Kit into an existing 
winch, remove the Motor Shaft End Cover Plug #9272214000 
(#220-072) and insert the Steel Ball into the Motor Shaft End Cover 
external brake release port. Then install and tighten the External 
Brake Release Fitting. 

• OPERATION 

Supply oil through the auxiliary control valve to the External Brake 
Release Fitting. Increase the flow of oil to increase pressure and 
allow the load to drop faster. Return the valve to neutral to reduce 
the flow of oil and slow or stop the lowering load. A valve with very 
fine metering capability can be carefully modulated to allow some 
speed control. 

Oil passing through the Brake Piston orifice removes heat from the 
Brake Discs and must be allowed to vent to tank through the Motor 
hoses. 

IMPORTANT: CIRCULATION OIL MUST BE ALLOWED TO 
RETURN TO TANK THROUGH THE MOTOR HOSES. 
ENSURE THAT THE MOTOR PORTS ARE NOT 
PLUGGED WHEN SUPPLYING AUXILIARY OIL AT 
THE EXTERNAL BRAKE RELEASE FITTING.
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6.  MAINTENANCE 

                   !  WARNING  
FAILURE TO PROPERLY MAINTAIN AND SERVICE THE 

WINCH COULD RESULT IN A MAJOR MECHANICAL 
FAILURE AND ALLOW THE LOAD TO DROP, CAUSING 

PROPERTY DAMAGE, SEVERE INJURY OR DEATH. READ 
AND UNDERSTAND THE FOLLOWING INSTRUCTIONS 

BEFORE MAINTAINING THIS WINCH.  
 

INTRODUCTION  
Rotzler Titan winches are to be maintained by trained and 
authorized personnel who have read and understand the 
maintenance instructions in this manual. This manual is to be 
kept near the winch system and made accessible to the 
maintenance personnel. 

Safe operation and optimum performance can only be assured 
when maintenance intervals are strictly followed. Be familiar and 
comply with all local rules and regulations governing the 
maintenance of hoisting equipment.  

When maintaining the winch, ensure that the control system is 
deactivated and appropriate protective lock out devices are in 
place to prevent inadvertent winch start up during service. 

CABLE MAINTENANCE 

                   !  WARNING  
CABLE WEARS OUT. FAILURE TO DETECT CABLE 

DAMAGE CAN LEAD TO UNEXPECTED CABLE FAILURE 
AND ALLOW THE LOAD TO DROP, CAUSING PROPERTY 

DAMAGE, SEVERE INJURY OR DEATH. 
 
The cable is supplied independent of the winch and is not 
covered in this manual. Refer to manufacturer’s 
recommendations for inspection and maintenance instructions.  

Be familiar with and adhere to any local or national regulations 
governing the replacement of wire ropes used in hoisting 
operations. 

• REPLACING A DAMAGED CABLE 
Replace damaged cable as follows: 

ο Spool the cable off of the Drum until only the end secured 
in the Cable Wedge remains. 

ο Rotate the Drum until the Cable Wedge socket is easily 
accessible. 

ο Dislodge the Cable Wedge by pushing the cable rope into 
the Cable Wedge socket. 

ο Remove the Cable Wedge and pull the free end of the 
cable through the socket. 

ο Discard damaged cable and install new cable according to 
instructions in CABLE SELECTION AND INSTALLATION. 

PREVENTIVE MAINTENANCE 
Perform a basic inspection of the winch daily, monitoring for 
unusual noise or hydraulic leaks. Clean and check the cable for 
damage daily. Verify the tension of all mounting bolts weekly. 

• MAINTAINING GEARBOX LUBRICATING OIL 
Inspect the gearbox lubricating oil level through the Final Base 
Relief Valve port every two months. Maintain the oil level at the 
half-full point. Repeated loss of lubricating oil indicates a leak and 
should be investigated.  

After the initial 100 hours of operation or two months, whichever 
comes first, drain the lubricating oil, flush the Cable Drum and 
add new oil. Subsequently, change the lubricating oil after every 
1000 hours of operation or every two years, whichever comes 
first. 
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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: 

ο Winch does not smoothly hoist and lower the full test load. 

ο Any abnormal noises are detected. 

ο Test measurements vary from specifications listed in 
PERFORMANCE DATA or from previously recorded 
measurements 

ο Motor does not develop at least 200 psi [14 bar] at the 
lowering port when lowering full test load at full hydraulic 
volume. 

ο 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. 

ο Remove winch to a clean, well lit shop area. 

ο Disassemble, inspect and service winch as required 
according to DISASSEMBLY INSTRUCTIONS. Discard all 
O-Rings and Shaft Seals. 

ο Thoroughly clean all components. 

ο Assemble the winch according to ASSEMBLY 
INSTRUCTIONS, replacing all O-rings and Shaft Seals. 

ο 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 meter at the motor to verify hydraulic 
system supply volume 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 port to tank when 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 Sprag Clutch, 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) Disassemble and 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 
O-Rings. 

b) Disassemble and inspect Brake Piston and Brake 
Conduit O-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 milky or 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. 
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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 O-ring. 

a) Disassemble and inspect the Motor Shaft End 
Cover O-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 Motor Shaft Seals and 
sealing surfaces according to SERVICE 
INSTRUCTIONS. Replace or repair as required. 

c) Gear lubricating oil 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 sealing surface or connection as required. 

d) Gear lubricating oil leaks from the Final Base 
Relief Valve due to one of the following faults: 

I) 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 cavity fills 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 lubricating oil leaks from between the 
Primary Base and Cable Drum flange due to a 
damaged primary end Cable Drum Seal or 
Bearing Holder O-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. 
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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 O-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 Service 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.
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DISASSEMBLY INSTRUCTIONS  

REMOVE AND DISASSEMBLE MOTOR ASSEMBLY  

• REMOVE MOTOR ASSEMBLY (Refer to WINCH DRAWING) 
Gradually loosen each of the five Motor Screws #450 to allow the 
Brake Springs #520 to expand evenly.  

Remove the Motor Assembly #001. Leave the Brake Conduit #510 
positioned in the Brake Piston #555. 

Remove and discard the Motor O-Ring Seal #440. 

• DISASSEMBLE MOTOR (see MOTOR DRAWING) 
If a fault has been isolated to the Motor Assembly, replace the 
complete Motor Assembly or disassemble and service as follows: 

INSPECTION NOTE: Examine the surface finish of the Brake 
Conduit bore in the Motor Shaft End Cover #272. Repair bore if 
scratched or damaged.  

Before disassembling, match mark the Shaft End Cover #272, Gear 
Housing #250 and Port End Cover #210. Be careful to maintain the 
orientation of all major components for re-assembly. 

Remove the four Motor Assembly Screws #220 and Washers #230. 
(If it is difficult to hold the Motor Assembly while loosening the 
Assembly Screws, leave the Motor mounted on the winch while 
starting to loosen the Screws.) Remove the Port End Cover. 

Disengage the two Gear Housing Dowel Pins #270 while pulling the 
Motor Gear Housing #250 from the Motor Shaft End Cover. 

Remove the Thrustblock Bushings #255 complete with Channel 
Seals #259 + #260 and Backups #265. Discard the Channel Seals 
and Backup. 

Make note of and maintain the orientation of the Gear Set #290 + 
#291 while removing it from the Gear Housing. 

INSPECTION NOTE: Examine the surface finish of the 
Thrustblock Bushing sealing area and discard if scratched or 
damaged. 

 

Remove the two Section Seals #268 from the Gear Housing and 
discard.  

INSPECTION NOTES:  
Examine the surface finish of the Motor Shaft End Cover and 
Port End Cover face sealing area. Repair or replace as required. 
Measure Dimension A, the distance from the top of the Brake 
Shaft Stopper #275 to the top of the Motor Shaft End Cover as 
indicated in MOTOR ASSEMBLY DRAWING. Replace Stopper 
if damaged or if Dimension A is greater than 0.181” [4.6 mm].  

Examine the surface finish of the Gear Housing bores. Discard if 
scratched or damaged. Similarly, examine the outer diameter of 
the Gear Set and discard if damaged. 

It is normally not advised to remove Pipe Plug #245, which is 
positioned in the Motor Shaft End Cover depending on the required 
direction of rotation when hoisting. Refer to REVERSING 
DIRECTION OF ROTATION instructions if it is necessary to 
change the direction of hoisting rotation.  
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REMOVE AND DISASSEMBLE PRIMARY ASSEMBLY 

• REMOVE PRIMARY (see WINCH DRAWING) 
Position the winch vertically with the Motor end up, resting on the 
Final Base. Remove the Motor Assembly #001 according to 
REMOVE MOTOR ASSEMBLY instructions. 

Remove the four primary end Spacer Bar Screws #430 and 
Washers #431. Lift the Primary Assembly #002 off of the Final 
Assembly #003. Support the Primary Assembly on blocks with the 
Brake Springs facing up. 

• DISASSEMBLE PRIMARY (see PRIMARY DRAWING) 
If a fault has been isolated to the Primary Assembly, replace the 
complete Primary Assembly or disassemble and service as follows: 

Remove the ten Brake Springs #520.  

INSPECTION NOTE: Measure the free length of the Brake 
Springs and discard if less than 1.25” [32 mm] long. 

Remove the Brake Conduit #510. Remove and discard two Brake 
Conduit O-Rings #513 and two Backup Rings #514. 

INSPECTION NOTE: Examine the Brake Conduit bore and 
clean or replace if plugged. 

Use two Motor mounting Screws #450, inserted finger tight into 
threaded holes provided in the Brake Piston #555 to pry the Piston 
out of the Primary Base #535. Remove and discard the two Piston 
O-Rings #530 and #540 and two Backup Rings #531 and #541. 

INSPECTION NOTES:  
Examine the surface finish of the Primary Base bores 
where the Piston O-Rings seal and repair if the surface is 
damaged.    

Examine the Brake Piston orifice and clean or replace if 
plugged. 

Pull the Clutch Assembly #500 out of the Primary Base and set it 
aside. Remove the three Brake Separators #565 and two Brake 
Discs #560.  

INSPECTION NOTE: Examine the surfaces of the Brake 
Separators and Discs and replace if worn or damaged. 

Remove the Brake Locator #570.  

Remove the Brake Shaft Seal Retainer #585. Remove and discard 
the Brake Shaft Seal #580.  

Reverse the Primary Base and lay it flat on the table with the 
threaded holes down. 

INSPECTION NOTES:  
Examine the inner bore of the Brake Shaft Bushing #535B 
that is permanently secured in the Primary Base. If Bushing 
is excessively worn or damaged, replace complete Primary 
Base. Refer to Rotzler Inc. for special instructions if it is 
essential to remove and replace the Brake Shaft Bushing.     

Examine the outer sealing surface of the Primary Drum 
Seal Sleeve #535C that is permanently secured to the 
Primary Base. Repair any minor surface roughness. If 
Sleeve is worn or damaged beyond repair, replace 
complete Primary Base. Refer to Rotzler Inc. for special 
instructions if it is essential to remove and replace the Seal 
Sleeve.
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• DISASSEMBLE CLUTCH (See CLUTCH DRAWING) 

                   !  WARNING                   
FAILURE TO PROPERLY DETECT AND REPAIR A DAMAGED 

CLUTCH ASSEMBLY COULD RESULT IN A WINCH BRAKE 
FAILURE AND ALLOW THE LOAD TO DROP, CAUSING 

PROPERTY DAMAGE, SEVERE INJURY OR DEATH. 
CAREFULLY FOLLOW INSPECTION INSTRUCTIONS AND 

REPLACE THE COMPONENT OR COMPLETE ASSEMBLY IF 
UNCERTAIN. 

If a fault has been isolated to the Clutch Assembly, replace the 
complete Clutch Assembly or disassemble and service as follows: 

Remove the Bearing Retainer #360. Remove the two Thrust 
Washers #355 and Roller Bearing #350.  

INSPECTION NOTE: Examine the Thrust Washers and Roller 
Bearing and replace if worn or damaged. 

Remove the Motor End Clutch Retainer #320. Clamp the two 
Clutch Thrust Washers #330 against the Brake Hub and remove 
the Brake Hub #340, Sprag Clutch Cages #370A and End Bearings 
#370B together. 

INSPECTION NOTE: Examine the Clutch Thrust Washers and 
replace if worn or damaged.  

Remove the two Sprag Clutch Cages #370 and two End 
Bearings #370B from the Brake Hub.  

INSPECTION NOTES:  
Examine the surface finish of the Brake Shaft and Brake Hub 
where the Sprag Clutches engage. The surface finish, size and 
hardness of these surfaces are critically controlled. Replace the 
components if any wear or damage is evident. 

Examine the Sprag Clutch Cages #370A and End Bearings 
#370B and replace if worn or damaged. 

 

 

REMOVE AND DISASSEMBLE FINAL ASSEMBLY 

• REMOVE FINAL ASSEMBLY (Refer to WINCH DRAWING) 
Leave the Motor Assembly attached and remove the Primary 
Assembly #002 and Motor Assembly together from the Final 
Assembly #003 according to REMOVE PRIMARY ASSEMBLY 
instructions.  

• DISASSEMBLE FINAL (see FINAL DRAWING) 
If a fault has been isolated to the Final Assembly, replace the 
complete Final Assembly or disassemble and service as follows: 

Remove ten Bearing Holder Screws #110. Remove the Bearing 
Holder #130. Remove and discard the Bearing Holder O-Ring 
#112. Remove and discard the Bearing Holder Shaft Seal #150. 

INSPECTION NOTE: Examine the Holder Ball Bearing #125 and 
discard if damaged.  

Lift the Primary Reduction #101 out of the Cable Drum #115. 

INSPECTION NOTES:  
Measure the thickness of the Carrier Stopper #155 and discard if 
damaged or if less than .16” [4 mm] thick. 

Measure Dimension B, the distance that the Sun Gear Stopper 
#851 protrudes from the Final Sun Gear #880 as indicated in 
FINAL ASSEMBLY DRAWING. Discard the Stopper if damaged 
or if Dimension B is less than .046” [1.2 mm]. 

Examine the Primary Reduction gear teeth and Planet Gear 
Needle Bearings. Replace complete Primary Reduction 
Assembly if damaged. Refer to Rotzler Inc. for special 
instructions if it is essential to repair or rebuild the Primary 
Reduction.  
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Lift the Final Reduction #100 out of the Cable Drum. 

INSPECTION NOTE: Examine the Final Reduction gear teeth 
and Planet Gear Needle Bearings. Replace complete Final 
Reduction Assembly if damaged. Refer to Rotzler Inc. if it is 
essential to repair or rebuild the Final Reduction. 

Lift the Cable Drum off of the Final Base #145. Remove and 
discard the Cable Drum Shaft Seal #150.  

INSPECTION NOTES:  
Examine the Cable Drum Ball Bearing #125 and discard if 
damaged. 

Examine the surface finish of the Cable Drum Bearing Holder 
bore and repair if damaged. 

Examine the Cable Drum gear teeth and replace the Cable 
Drum if teeth are excessively worn or damaged. 

Remove the Relief Valve #109 from the back end of the Final Base.  

INSPECTION NOTES:  
Examine the Relief Valve and clean or replace as required.  

Examine the outer sealing surface of the Final Drum Seal 
Sleeve #145B that is permanently secured to the Final Base. 
Repair any minor surface damage. If Sleeve is worn or 
damaged beyond repair, replace complete Final Base. Refer 
to Rotzler Inc. for special instructions if it is essential to 
remove and replace the Seal Sleeve. 

ASSEMBLY INSTRUCTIONS 

Once removed, O-Rings and Shaft Seals should not be used again. 
It is therefore important that a Motor Seal Kit and a Winch Seal Kit 
be on hand before beginning any winch service. In addition to O-
Rings and Shaft Seals, Service Kits contain the adhesives that 
might be required during assembly.  

Refer to ORDERING INFORMATION for Seal and Service Kit 
component numbers.  

After any winch service, always perform a safe test lift as described 
in INSTALLATION INSPECTION.  

ASSEMBLE AND INSTALL MOTOR ASSEMBLY 

• ASSEMBLE MOTOR (see MOTOR DRAWING) 
Note that the Motor Gear Set #290 + #291 is a matched set of 
gears and must be maintained in its set. The Gear Set, Gear 
Housing #250 and Port End Cover #210 should be re-assembled 
according to the original orientation. 

Clean and dry all components, particularly the threaded holes of the 
Motor Shaft End Cover #272. 

It is normally not advised to remove Pipe Plug #245, which is 
positioned in the Motor Shaft End Cover depending on the required 
direction of rotation when hoisting. If the Plug has been removed, 
determine the correct location for the particular winch being 
serviced by referring to MOTOR ASSEMBLY DRAWING. Install 
Plug using Loctite #565 Sealant to seal the thread. Refer to 
REVERSING DIRECTION OF ROTATION instructions if it is 
necessary to change the direction of hoisting rotation.  

If required, use Loctite #330 Acrylic Adhesive to secure a new 
Brake Shaft Stopper #275 in the Motor Shaft End Cover. Ensure 
that the Stopper is pushed all of the way to the bottom of its 
counterbore and that the grooves face outward as shown.
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Lightly oil the inner bore of the Gear Housing, the Gear Set and all 
Seals. 

Install new Channel Seals #259 + #260 with new Backup Seals 
#265 into each of the Thrustblock Bushing sets #255.  

Install new Section Seals #268 in both ends of the Gear Housing.  

Install two Dowel Pins #270 into the Motor Shaft End Cover.  

Support the Motor Shaft End Cover on blocks elevated 
approximately 1” [25mm] off of the work surface. 

Install the Gear Housing onto the Motor Shaft End Cover, carefully 
engaging the Dowel Pins and maintaining the original orientation. 
Install a Thrustblock Bushing set with Channel and Backup Seal 
facing down, into the Gear Housing cavity. 

Insert the Gear Set into the Gear Housing, maintaining the original 
orientation.  

Place the second Thrustblock Bushing set into the Gear Housing 
with the Seals facing up. Place the Port End Cover #210 onto the 
Gear Housing. 

When originally assembled, the position of Plug #245 was 
externally indicated by marking one of the four Motor Assembly 
Screws #220 (see MOTOR ASSEMBLY DRAWING). When re-
assembling the Motor, be sure to maintain the proper position of 
this marked screw. 

Install and secure the four Motor Assembly Screws using the 
Threadlocker procedure described in SECURING FASTENERS 
WITH ADHESIVES. Tighten Screws to 31 ft-lb [42 Nm] in 1-3-4-2 
sequence. 

• INSTALL MOTOR ASSEMBLY (See WINCH DRAWING) 
Lightly grease and install a new Motor O-Ring #440. 

Remove the Brake Springs and align the Brake Conduit port in the 
Motor Shaft End Cover with the Brake Conduit #510 located in the 
Brake Piston #555. Replace the Brake Springs. Carefully engage 
the Motor spline with the Brake Shaft #310.  

Install and secure the five Motor Screws #450 using the 
Threadlocker procedure described in SECURING FASTENERS 
WITH ADHESIVES. Gradually tighten each Screw in 1-3-5-2-4 
sequence to evenly compress the Brake Springs #520. 

• ASSEMBLE CLUTCH ASSEMBLY (Refer to CLUTCH 
ASSEMBLY DRAWING) 

Thoroughly clean and dry all components. 

Install a Clutch Retainer #320 into the middle groove of the Brake 
Shaft #310. Install a Clutch Thrust Washer #330 with the groove 
facing into the Clutch as shown. 
 

                   !  WARNING  
FAILURE TO PROPERLY INSTALL THE SPRAG CLUTCH 
COULD RESULT IN A WINCH BRAKE FAILURE AND ALLOW 
THE LOAD TO DROP, CAUSING PROPERTY DAMAGE, 
SEVERE INJURY OR DEATH. CONFIRM THE DIRECTION OF 
ROTATION AND INSTALL CLUTCH ACCORDING TO 
INSTRUCTIONS. 

Proper orientation of the Sprag Clutch Cages #370A and End 
Bearings #370B in the Brake Hub #340 is critical for reliable brake 
function. Ensure that the Clutch Cages and End Bearings are 
properly oriented in the Brake Hub as shown in the CLUTCH 
ASSEMBLY DRAWING. Carefully push the Brake Shaft through 
the Sprag Clutch using a twisting motion, again referring to 
CLUTCH ASSEMBLY DRAWING for the correct Brake Shaft 
orientation. 

Install the second Clutch Thrust Washer #330 with the groove 
facing into the Clutch as shown. Secure with the second Clutch 
Retainer #320.  
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Verify that the Clutch Assembly is properly assembled as follows:  

• Hold the Clutch Assembly by the Brake Hub outer diameter and 
look at the Brake Shaft female spline from the Motor end. 
Ensure that the Brake Shaft rotates as follows: 

ο Counterclockwise hoisting winch: Brake Shaft rotates 
free in the clockwise direction and locks in the 
counterclockwise direction. 

ο Clockwise hoisting winch: Brake shaft rotates free in the 
counterclockwise direction and locks in the clockwise 
direction. 

 
 IMPORTANT: DISCARD THE SPRAG CLUTCH CAGE IF 

ANY OF THE INTERNAL SPRAGS COME LOOSE 
WHEN HANDLING. DO NOT ATTEMPT TO RE-
ASSEMBLE.  

 
After confirming that the assembly orientation is correct for the 
required direction of hoisting rotation, complete the Clutch 
Assembly by installing a Thrust Washer #355, the Thrust Roller 
Bearing #350 and the second Thrust Washer #355 onto the 
Reduction End of the Brake Shaft. Secure the bearing assembly by 
installing the Bearing Retainer #360. 

ASSEMBLE AND INSTALL PRIMARY ASSEMBLY 

• ASSEMBLE PRIMARY ASSEMBLY (Refer to PRIMARY 
ASSEMBLY DRAWING) 

                   !  WARNING  
FAILURE TO PROPERLY ASSEMBLE THE PRIMARY 
ASSEMBLY COULD RESULT IN A WINCH BRAKE FAILURE 
AND ALLOW THE LOAD TO DROP, CAUSING PROPERTY 
DAMAGE, SEVERE INJURY OR DEATH. READ AND 
UNDERSTAND THE FOLLOWING INSTRUCTIONS BEFORE 
ASSEMBLING THE PRIMARY ASSEMBLY. 

Clean and dry all components, particularly the threaded holes of the 
Primary Base #535. Support the Primary Base on blocks with the 
threaded holes facing up.  

Lightly oil the Primary Base at the Brake Shaft Seal gland. Grease 
a new Brake Shaft Seal #580 and install it into the Primary Base. 
Secure Brake Shaft Seal with Retainer #585.  

Liberally grease the Reduction End of the Clutch Assembly #500. 
Use a twisting motion to insert the Clutch Assembly through the 
Brake Shaft Seal, carefully preventing the sharp Brake Shaft gear 
teeth from damaging the lip of the seal. Ensure that the Clutch 
Assembly Bearing is bottomed against the Primary Base. 

Install the Brake Locator #570 into the Primary Base.  

Lightly oil the two Brake Discs #560 and three Brake Separators 
#565. Install the first Brake Separator followed by the first Brake 
Disc. Install the second Brake Separator and then the second 
Brake Disc. Install the third Brake Separator.
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IMPORTANT: BACKUP RINGS PREVENT O-RINGS 
FROM EXTRUDING UNDER HIGH PRESSURE AND 
MUST BE LOCATED BETWEEN THE O-RING AND 
EXTRUSION GAP. INSTALL BACKUP RINGS 
ACCORDING TO INSTRUCTIONS.  

 
Lightly grease new Brake Piston large O-Ring #530 and small O-
Ring #540. Install the O-Rings into the appropriate glands of the 
Brake Piston #555 with the large O-Ring at the gland nearest the 
Brake Spring side. 

Slide both O-rings to the inside of their glands, towards the middle 
of the Piston. Install the large Backup Ring #531 and small Backup 
Ring #541 into the appropriate glands on the outside of the O-
Rings. Refer to the PRIMARY ASSEMBLY DRAWING to ensure 
that the Backup Rings are in the correct position relative to the O-
Rings.  

Lightly oil the Primary Base where the two Piston O-Rings seat. 
Position the Brake Piston on the Primary Base, oriented so that the 
Brake Conduit port will align with the corresponding port on the 
Motor Assembly. Carefully and evenly, push the Piston all the way 
into the Primary Base until the Piston bottoms against the last 
Brake Separator. Verify the Piston orientation by temporarily 
installing a Motor Assembly with Brake Conduit onto the Primary 
Base. If not properly aligned, the Motor Assembly Brake Conduit 
can be used to spin the Piston until the Motor Cover bolt holes align 
with the Primary Base threaded holes. 

Install two new Backup Rings #514 into the Brake Conduit #510 
glands. Slide both Backup Rings to the inside of their glands, 
towards the middle of the Conduit. Lightly grease two new Brake 
Conduit O-Rings #513 and install in the glands on the outside of the 
Backup Rings. Refer to the PRIMARY ASSEMBLY DRAWING to 
ensure that the Backup Rings are in the correct position relative to 
the O-Rings.  

 

Gently push the Brake Conduit into the Piston port. 

Install ten Brake Springs #520 into the Brake Piston Spring 
cavities. 

• INSTALL PRIMARY ASSEMBLY (Refer to WINCH DRAWING) 
Position the Final Assembly #003 vertically, resting on its Final 
Base with the Bearing Holder facing up. Lower the Primary 
Assembly #002 into the Holder Bearing. Temporarily install four 
Spacer Bar Screws #430 and Washers #431. Do not secure screws 
with Threadlocker at this time.   

Install Motor Assembly onto the Primary Base according to 
INSTALL MOTOR ASSEMBLY. 

To ensure that the winch centerline is not distorted, position the 
Winch horizontally on a smooth, flat, clean surface. Secure the four 
Spacer Bar Screws #430 using the Threadlocker procedure 
described in SECURING FASTENERS WITH ADHESIVES. 
Tighten Screws in 1-3-2-4 sequence.  

ASSEMBLE AND INSTALL FINAL ASSEMBLY 

• ASSEMBLE FINAL ASSEMBLY (Refer to FINAL ASSEMBLY 
DRAWING) 

Thoroughly clean and dry all components, particularly the threaded 
holes of the Spacer Bars #140.  

Install the Relief Valve #109 into the outside of the Final Base #145 
using Loctite #565 Sealant to seal the thread. 

Position the Final Base flat with the male spline facing up. 

If required, install a new Ball Bearing #125 into the Cable Drum 
#115 using the procedure described in SECURING BEARINGS 
WITH ADHESIVES. Ensure that the Bearing is fully pushed to the 
bottom of its seat. Lightly grease the bearing bore and press a new 
Shaft Seal #150 into the Cable Drum until the outside of the Seal 
case is flush with the Drum surface.  

Carefully guide the Cable Drum onto the Final Base, engaging the 
Drum Bearing with the Final Base bearing pilot. 
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Install the Final Reduction #100 into the Cable Drum, ensuring that 
the female spline of the Final Carrier fully engages the male spline 
of the Final Base.  

If required, install a new Sun Gear Stopper #850 into the Final Sun 
Gear #880 using Loctite #330 Acrylic to secure. If required, press a 
new Carrier Stopper #155 onto the Primary Reduction #101.  

Install the Primary Reduction #101 into the Cable Drum, ensuring 
that the Final Sun Gear fully engages the Final Reduction.  

If required, install a new Ball Bearing #125 into the Bearing Holder 
#130 using the procedure described in SECURING BEARINGS 
WITH ADHESIVES. Ensure that the Bearing is fully pushed to the 
bottom of its seat. Lightly grease the bearing bore and press a new 
Shaft Seal #150 into the Bearing Holder until the outside of the Seal 
case is flush with the Holder surface.  

Lightly grease and install a new Holder O-Ring #112. Install the 
Bearing Holder into the Cable Drum. Install and secure the ten 
Bearing Holder Screws #110 using the procedure described in 
SECURING FASTENERS WITH ADHESIVES. 

• INSTALL FINAL ASSEMBLY (REFER TO WINCH DRAWING) 
Install Primary Assembly #002 onto the Final Assembly, #003 
according to INSTALL PRIMARY ASSEMBLY instructions. 

Inspect the Identification Label #410 and replace if damaged or 
difficult to read.  

RE-MOUNT AND TEST WINCH 

Re-mount the winch according to INSTALLATION 
INSTRUCTIONS. Always perform the safe test lift described in 
INSTALLATION INSPECTION after any winch service or 
maintenance. 

 

 

 

SPECIAL INSTRUCTIONS - REVERSING DIRECTION OF 

ROTATION 

• GENERAL INFORMATION 

                   !  WARNINGWARNINGWARNINGWARNING    

FAILURE TO PROPERLY INSTALL THE SPRAG CLUTCH 
COULD RESULT IN A WINCH BRAKE FAILURE AND ALLOW 
THE LOAD TO DROP, CAUSING PROPERTY DAMAGE, 
SEVERE INJURY OR DEATH. READ AND UNDERSTAND THE 
FOLLOWING INSTRUCTIONS BEFORE CHANGING THE 
DIRECTION OF HOISTING ROTATION OF ANY WINCH. 

 
Refer to the following instructions to change a winch’s direction of 
Cable Drum rotation when hoisting. For clarity, some information 
found elsewhere in this Manual is repeated below. 

• DESCRIPTION OF BRAKE FUNCTION 

The direction of Cable Drum rotation when hoisting is established 
by looking at the motor end of the winch. The standard 
counterclockwise hoisting winch is designated CC and the Cable 
Drum rotates in a counterclockwise direction when hoisting as 
viewed from the motor end of the winch (refer to GENERAL 
DIMENSIONS). A clockwise hoisting winch is designated CW and 
rotates in the opposite direction.  

The Brake Sprag Clutch Cage allows the Brake Shaft to turn freely 
in the hoisting direction, independent of the winch brake system. In 
the lowering direction, the Clutch Cage locks the Brake Shaft to the 
winch brake system and holds the load.  

When lowering the load, the operator supplies hydraulic fluid to the 
Motor lowering port. Some of the hydraulic fluid is diverted to the 
Brake Piston to release the brake and allow the winch to drive in 
the lowering direction.  
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Two assemblies control the direction of rotation when hoisting and 
must be modified when reversing the winch’s rotation: 

ο MOTOR ASSEMBLY (see MOTOR DRAWING) 
The Motor Shaft End Cover #272 is internally ported to supply 
hydraulic fluid to the Brake Piston when lowering and block 
hydraulic fluid when hoisting. A Pipe Plug #245 is positioned in 
the Motor Shaft End Cover depending on the required direction 
of rotation when hoisting. A specially marked Motor Assembly 
Screw #220 indicates the Motor’s hoisting direction when 
viewed from the outside. Refer to MOTOR ASSEMBLY 
DRAWING to determine the correct Pipe Plug location and 
Motor Assembly Screw marking for the desired direction of 
rotation.  

ο CLUTCH ASSEMBLY (see CLUTCH DRAWING) 
The Clutch Assembly contains a Clutch Cage #370A positioned 
between two Clutch End Bearings #370B. The Clutch allows the 
Brake Shaft #310 to turn independent of the Brake Hub #340 
when hoisting and locks the Shaft to the Hub when lowering. 
The Clutch Cage and End Bearings are oriented on the Brake 
Shaft depending on the required direction of rotation when 
hoisting. Refer to CLUTCH ASSEMBLY DRAWING to 
determine the correct Clutch orientation for the desired direction 
of rotation.  

• PROCEDURE FOR REVERSING DIRECTION OF ROTATION  
If attention is paid to cleanliness, the following procedure can be 
performed in the field without removing the winch from its mounting. 
If desirable to perform this service in the field, reduce spillage by 
draining half of the gear lubricating oil out of the Cable Drum before 
starting. Once completed, be sure to replenish the lubricating oil 
level according to ADDING GEAR LUBRICATING OIL.  

It is always preferable to perform any winch service work in a 
clean, well-lit, shop area. 

 

 

1.  REVERSE MOTOR PIPE PLUG (See MOTOR DRAWING) 
Remove the Motor Assembly #001 according to DISASSEMBLY 
INSTRUCTIONS - REMOVE MOTOR ASSEMBLY. If practical, this 
is easier done with the winch positioned on end with the Motor 
facing up.  

Place the Motor Assembly resting on the Port End Cover #210. 
Remove both Pipe Plugs #246. 

Remove Pipe Plug #245 from its current location and install it in the 
opposite location. If uncertain, refer to MOTOR ASSEMBLY 
DRAWING to verify the correct location of Pipe Plug #245. Replace 
Pipe Plugs #246. Use Loctite #565 Sealant to seal all Pipe Plug 
threads. 

To visually identify the new motor rotation, use a permanent scriber 
to place an "X" over the existing identification mark on the head of 
the existing specially marked Motor Assembly Screw #220. Place a 
new mark on the opposite screw. 

2.  REVERSE SPRAG CLUTCH (See CLUTCH DRAWING) 
Remove the Brake Springs #520 and Brake Conduit #510. Remove 
Brake Piston #555, Clutch Assembly #500, Brake Separators #565 
and Brake Discs #560 according to DISASSEMBLE PRIMARY 
ASSEMBLY instructions. 

Take the Clutch Assembly and remove the Motor End Clutch 
Retainer #320. Clamp the two Clutch Thrust Washers #330 against 
the Brake Hub #340 and remove the Brake Hub #340, Sprag Clutch 
Cage #370A and End Bearings #370B together.  

The Clutch Assembly direction of rotation is reversed by turning the 
Sprag Clutch Cage and End Bearings around end for end inside the 
Brake Hub. Refer to ASSEMBLE CLUTCH ASSEMBLY for 
warnings and instructions. If uncertain, verify the correct Clutch 
Cage and End Bearing orientation for the desired direction of 
rotation before proceeding. Replace the Clutch Thrust Washers 
with the grooves facing into the Clutch as shown.  
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Carefully push the Brake Shaft through the Sprag Clutch Cage, End 
Bearings and Thrust Washers using a twisting motion. Secure with 
the Motor End Retainer. 

Clean and dry all components, particularly the threaded holes of the 
Primary Base. Replace the Clutch Assembly, Brake Separators, 
Brake Discs and Brake Piston according to ASSEMBLE PRIMARY 
ASSEMBLY warnings and instructions. Replace the Brake Conduit 
and Brake Springs. 

3.  INSTALL MOTOR ASSEMBLY  
Install the Motor Assembly onto the winch according to INSTALL 
MOTOR ASSEMBLY instructions.  

4.  REPLACE IDENTIFICATION LABEL (see WINCH DRAWING) 
The Identification Label #410 is located on the winch Final Base, 
but must not be altered outside of our factory. The Model Code 
identifies the direction of hoisting rotation. When changing a 
winch’s rotation, contact Rotzler Inc. for a replacement Identification 
Label. 

• RE-MOUNT AND TEST WINCH 
Re-mount the winch according to INSTALLATION 
INSTRUCTIONS. Always perform the safe test lift described in 
INSTALLATION INSPECTION after any winch service or 
maintenance. 

SPECIAL INSTRUCTIONS - STAINLESS STEEL SCREWS 

• GENERAL INFORMATION 

Standard Rotzler Titan TH series winches are equipped with plated 
alloy steel screws. Stainless steel screws are optionally available 
for use in highly corrosive environments. The stainless screw option 
consists of replacement Stainless Steel as indicated in the 
ASSEMBLY DRAWINGS. Stainless steel screws are identified with 
“A4” on the head of the screw. 

 

 

7.  ORDERING 

TECHNICAL INFORMATION 

An Identification Label is located on the outside of the Final Base 
and identifies the winch model and serial numbers. Record the 
numbers below and retain for future reference: 

MODEL: __________ 

SERIAL NUMBER: _________ 

The Identification Label must not be removed, altered or have its 
technical data obscured. If the data becomes difficult to read, 
contact Rotzler Inc. for a replacement Label. 

SEAL AND SERVICE KITS 

It is recommended that Winch and Motor Seal (or Service) Kits be 
available before beginning service as follows: 

• #9263277000 (220-093), TH2 WINCH SEAL KIT (contains 
seals as indicated in ASSEMBLY DRAWINGS) 

• #4000005992 (220-086), TH2 WINCH SERVICE KIT (contains 
Loctite adhesives in addition to the seals contained in the Seal 
Kit) 

• #4000005999 (220-094K), 511 MOTOR SEAL KIT (contains 
seals as indicated in MOTOR ASSEMBLY DRAWINGS) 

• #4000005987 (220-080K), 511 MOTOR SERVICE KIT 
(contains Loctite adhesives in addition to the seals contained in 
the Seal Kit) 

ORDERING REPLACEMENT COMPONENTS 

When ordering replacement components for the winch or when 
making technical inquiries, refer to the Model and Serial Number 
listed on the winch Identification Label.  

The winch model number does not distinguish what types of screws 
are installed on the winch. When ordering parts, it is therefore 
important to specify what type of screws is required. 
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WINCH DRAWING                #EW.TH2 REV F 
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WINCH COMPONENT LIST                #EW.TH2 REV F 
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511 STANDARD AND OPTIONAL MOTOR ASSEMBLY               #EM.TH2 REV D       
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511 STANDARD MOTOR COMPONENT LIST                           #EM.TH2 REV D 
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511 OPTIONAL MOTOR COMPONENT LIST                                    #EM.TH2 REV D 
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PRIMARY ASSEMBLY DRAWING                                           #EP.TH2 REV G 
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PRIMARY COMPONENT LIST          #EP.TH2 REV G   
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CLUTCH ASSEMBLY DRAWING          #EC.TH2 REV G 
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CLUTCH COMPONENT LIST                   #EC.TH2 REV G  
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FINAL ASSEMBLY DRAWING           #EF.TH2 REV G 
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FINAL ASSEMBLY COMPONENT LIST                      #EF.TH2 REV G 
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A     03-24-05     2215      DJB
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ANSI 2004 B30.5-1.9.11.d –    Means shall be provided for the operator to 

visually determine the levelness of the crane 

OSHA 1926.500(g)(3)(i)(D) –  The crane shall be uniformly level within one 

percent of level grade and located on firm footing. 
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Air system overview 

 

Maintainer Corp. of Iowa installs air systems per the customer’s requirements. They 

range from small gas powered air compressors to large hydraulic driven rotary screw air 

compressors. 

Maintainer Corp. of Iowa designs and installs most hydraulic systems that run the air 

compressors. The systems are designed using the air compressor manufacturer’s 

specifications for each unit. Horsepower requirements, R.P.M. and duty cycle are the 

determining factors when designing the systems. 

The air system components are matched to the air compressor output. The air hose size, 

air storage capacity, Filter – Lubricator – Regulator and hose reel are matched to the air 

compressor output. 

The hydraulic system used on the air compressor may be an open or closed center 

hydraulic system. A solenoid valve and oil flow control valve control the hydraulic flow 

to the hydraulic motor. An electric pressure switch controls the solenoid valve. The 

pressure switch will energize the solenoid valve when the air system lowers to a set 

pressure. This pressure is approximately 120 P.S.I. The pressure switch will de-energize 

the solenoid valve when the air system reaches a higher set pressure. This pressure is 

approximately 150 P.S.I. 

The air reservoir tank is equipped with a 165 P.S.I. pop off valve to prevent the tank from 

over pressurizing. There is a drain in the tank. The tank should be drained at the end of 

each shift. The air is directed out of the air tank to air system components. 
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How to set the Van Air RC 40 Compressor 

 
 
 
Start by making sure the main hydraulic system pressures are at correct settings. 
Have the truck running, the hydraulic system engaged, and the system at normal 
operating temperature.  
 
 

The compressor’s rpm’s are factory set at 840 to 865 RPM (Do not exceed 865 
RPM). Begin by letting the air compressor run for fifteen minutes to warm up while 
venting to the atmosphere. Now stop venting the air and let pressure build up to check at 
what PSI the compressor shuts off. You will get the PSI reading from the FLR (Filter-
Lubricator-Regulator) gauge that is in-line with the air reel. To adjust the pressure 
settings, access the pressure switch through the removable service panel. Remove the 
cover from the pressure switch and adjust by turning the screw between the four 
terminals. Turning in will increase pressure and turning out will decrease pressure. The 
small adjuster will affect the differential level only. Set the shut-off pressure at 150psi. 
The start-up pressure will normally be set 30psi lower.  
 
 
 
Note:   The Max air pressure of the system is 165psi. 
 Set Max RPM with 0-60psi with air venting to atmosphere. 
 
 
 
Hydraulic motor requirements: 14 GPM @ 1700 PSI 
 
 
Maintenance tips: 
Change the oil once a year or 500 hours. 
Change the oil more often under harsher conditions. 
Van Air recommends Synthetic 10W-30 or 5W-30 or Van Air Kit 1091 
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Electrical



                HOW OUR SYSTEM WORKS  
 
 The chassis key switch powers the main power switch in the chassis 
cab. The main power switch has two positions on/off. In the on position 
(light on) the solenoid in the switch box is energized. The solenoid 
provides power to the fuse panels mounted in the switch box (usually 
located in one of the body compartments). From the fuses the wires run 
to the accessories switch, or directly to the desired accessory.   
 The off position turns off the solenoid cutting off the power to the 
fuse panel in the body. Trucks with PSS fan option (Pressurized Storage 
System Fans), the fans will run only when the key is on and the main 
power switch off.  
 The different accessories and functions are given their own color wire 
and remain the same throughout the Maintainer body 
 The wiring diagram is supplied with the Maintainer body, if you need 
addition help contact Customer Service at 1-800-831-8588. 
 
                     WIRING TROUBLE SHOOTING                                 
For safety, check the electrical wiring with the key in the accessory 
position.  
Basic tools required for trouble shooting include a12 volt test light and a 
½” wrench. 
There are three basic types of problems that may arise. 
Problem #1:  The light on the main power switch does not work. 
Problem #2: Main power light is on in the cab but none of the body 
accessories work. 
 
Problem #1: No light on with the switch on. 
Step #1: Check the in-line fuse or chassis supplied fuse for factory switch 

Inline fuse located near the chassis fuse panel or behind dash 
panel. If it is defective replace and test, if okay go to step #2. 

 Step #2: Check the main power switch in the cab with a test light. 
• With the switch in the “ON” position the 14ga. wire from the in-

line fuse and, also the14ga. Red / Blue wire should be energized. 
If not, the switch is defective, replace and retest the wire. 

• With the switch in the “OFF” position the 14ga. Red wire from the 
in-line fuse is energized and also the 14ga. Blue wire to the PSS 
fans, if not replace the switch. If equipped with a double throw 
switch.  



 
Problem #2: Main power is on in the cab, but none of the body 
accessories work. 

• Check the circuit breaker near the chassis batteries there should 
be power on both red wires on the breaker. 

• With a 1/2” wrench remove the two bolts closest to you in the 
lower portion of the switch box. This will allow the panel to 
swing down and expose the wires, solenoid and the back side of 
the switches (see Figure 2). 

 

 
Figure 2: Shows the inside of the fuse panel. 
 
   When fuse panel is open use a test light to test the incoming RED 
wire to the solenoid from the circuit breaker.  

• If there is no power, you may have a break between the main 
circuit breaker and solenoid. 

• If there is power turn the “Main Power” switch on (red/blue 
wire on solenoid should have 12v power) this will energize the 
solenoid and power up the fuse block. If no power output on the 
solenoid replace.  

• If no power on the red/blue wire check the “Main Power” 
wiring to get 12v and retest output of solenoid to the fuse block. 
 

 
 
 
 
 
 



REMOTE ENGINE START/STOP 
  
This vehicle may be equipped with engine start/stop. The main power 
switch must be on to use this operation.  The engine should run at least 5 
seconds before stopping the truck with the remote, and off at least 5 
seconds before restarting the truck. 
 
Engine Start (see wiring diagram supplied for detailed info) 

• The remote start is wired to the chassis ignition wire or to the starter 
solenoid.  This is an ORANGE wire with a RED tracer and sends 12V 
power to the ignition wire, sometimes a relay is used to power the 
ignition wire. 

• Manual Transmission - the start circuit will only function if the neutral 
safety bracket is flipped over the shifter in the cab, and your main power 
switch is in the on position. 

• For normal truck operation flip the neutral safety bracket back away 
from the shifter.    
 

 
Figure #3 shows a neutral safety bracket in the normal driving position.     
 
Engine Stop (see wiring diagram supplied for detailed info) 

• The engine stop is wired to a chassis circuit that shuts the engine off 
through a relay 

• The relay is located under or in the dash and will have an ORANGE wire 
with a BLACK tracer on it.  This wire is sending 12v power to the relay 
to open the circuit. 

• To bi-pass the relay connect the 2 wires on the relay that are the same 
color 
 

 



               
      SPEED CONTROL DOES NOT WORK PROPERLY. 

                     (Refer to prints in service manual) 
 
Speed control does not work at all. 

1) Is parking brake engaged? 
2) Is main power turned on? 

• May be a blown fuse check fuses in body fuse panel and also the      
main power fuse in the cab. Replace fuse. 

• May be a bad main power switch, or speed control switch in remote. 
3) Is the PTO engaged? 

• Manual Trans: Cable may not be properly adjusted. 
• Manual Trans: Loose cable may leave PTO engaged/disengaged all of 

the time.  
4) May be bad diodes in the switch panel. 
5) Is the relay functioning properly? 
6) The relay may not be getting the signal from the remote. Turn on    

 speed   control switch in remote and test orange/white wire at relay 
 with test light.  

7) The relay may not be getting a good ground.  
•    The PTO ball / pressure switch may be bad, not allowing the relay to 

ground properly. 
• Remove ball / pressure switch and test.    

     
  
                              
Speed control works with compressor but not on remote  

1) Is your transmitter linked with the receiver? 
2) Diode in the switch panel may be blown. Check to see if current 

travels in only one direction, if not replace.   
 
Speed control does not work with compressor or lube functions. 

1) Main power is not turned on. 
2) The diodes may be bad in switch panel. . Check to see if current 

travels in only one direction, if not replace.  
3) If equipped, is speed control switch on in the switch panel.      
4) Check the pressure switch on the air compressor. 

 
 



                            
   

Remote control troubleshooting 
1) No functions work with remote 

• Is your main power switch on in the cab as well as on the remote 
• Battery in wireless remote may not have an adequate charge to run 

functions, or the batteries may need to be replaced. 
• See Manual for the remote control for more info 

  
2) One or more functions do not work on remote 

• Anti-2-block switch may be activated or bad 
• Test the switch on anti 2 block switch with continuity test (switch 

is under the metal cover on the crane head). 
Note: Anti-2 block shut down 
• If the winch is mounted on the tower Anti-2- block shuts off boom 

down, winch up, and extend out. 
• If the winch is mounted on the boom Anti-2 block shuts off winch up 

and extend out. 
 
• Unloader valve may have gone bad 

• This valve is located in the valve well with the crane valve 
• If the crane is over load this valve loses power 
• If coil on valve goes bad it will shut down below functions 

Note: Unloader shut down 
• Unloader valve shut off Boom up and down, winch up, and extend out 
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Maintainer Body Wiring -- Color Designation 

• Red with or without a stripe indicates a wire carrying a main power source. 

o 2 ga. Red = Main Power 

o 4 ga. Red = Main Power 

o 8 ga. Red = Main Power 

o 10 ga. Red = Crane Power 

o 14 ga. Red = Power from Chassis for Strobe or Auxiliary Power 

o 14 ga. Red with Black Stripe  = Power from Chassis to Main Power Switch  

o 14 ga. Red with Brown Stripe = Strobe Light 

o 14 ga Red with Blue Stripe = From Main Power to Solenoid in Switch Panel 

o 14 ga. Red with Green Stripe = Hour Meters 

o 14 ga. Red with White Stripe = Warning Horn 

• Blue with or without stripe indicates cooler of fan circuit 

o 10 ga. Blue = Trailer Brake 

o 14 ga. Blue with Black Stripe = A/C Pressure Switch to Relay 

o 14 ga. Blue = PSS Fans 

o 14 ga.  Blue with Red Stripe = Hydraulic Cooler 

• Green with or without stripe indicates compressor circuit 

o 10 ga. Green = Compressor Cooler Fan Circuit 

o 14 ga. Green = Air Compressor Circuits 

o 14 ga.  Green with Brown Stripe = Air Compressor Shut Off From Gang to          

Switch Panel 

• Orange with or without stripe indicates engine speed control, start/stop or fuel 

solenoid circuits 

o 10 ga. or 14 ga. Orange with White Stripe =Primary Speed Control Power 

o 14 ga. Orange = Speed Control Signal Wire 

o 14 ga. Orange with Red Stripe = Engine Start 

o 14 ga. Orange with Black Stripe = Engine Stop 

 

• Purple indicates generator circuit or electronic engine speed control engine 

speed  control engine connection/relay wire 

o 14 ga. Purple = Generator 

o 16 ga. Purple = Speed Control Engine Connection/Relay Wire 



• Grey with or without stripe indicates PTO circuit 

o 14 ga. Grey = PTO light and PTO Grounding Switch 

o 14 ga. Grey with Red Stripe = PTO Clutch 

o 14 ga. Grey with Black Stripe = Auxiliary 

• Brown with or without stripe indicates body or chassis marker lights 

o 14 ga. Brown = Tail Lights 

o 14 ga. Brown with Yellow Stripe = Left Turn Signal 

o 14 ga. Brown with Green Strip = Right Turn Signal 

o 14 ga. Brown with Blue Stripe = Back Up Lights 

o 14 ga. Brown with White Stripe = Auxiliary 

• White with or without stripe indicates compartment light circuits 

o 10 ga. White = Auxiliary 

o 14 ga. White = Auxiliary 

o 14 ga. White with Yellow Stripe = Street Side Compartments 

o 14 ga. White with Brown Stripe = Center Deck 

o 14 ga. White with Green Stripe = Curb Side Compartments 

• Pink with out strip indicates engine stop 

o 16 ga. Pink = Engine Stop 

• Pink with strip indicates horn circuit 

o 16 ga. Pink with Orange Strip = Horn Circuit 

• White without stripe indicates Anti-2 block 

o 16 ga. White = Anti-2 Block 

• Yellow with or without stripe indicates flood light circuits 

o 14 ga. Yellow = Remote Receptacles 

o 14 ga. Yellow with Red Stripe = Auxiliary 

o 14 ga. Yellow with Grey Stripe = Street Side Flood 

o 14 ga. Yellow with Brown Stripe = Rear Flood for Backup Light or Extra 

Rear Flood 

o 14 ga. Yellow with Green Stripe = Curb Side Flood 

o 14 ga. Yellow with Black Stripe = Crane Flood or Center Deck Flood 

• Black indicates ground circuits 

o 2 ga. Black = Ground Circuits 



o 4 ga. Black = Ground Circuits 

o 10 ga. Black = Ground Circuits 

o 14 ga. Black = Ground Circuits 

 

Lube Panel Wires 

All double tracer wires are for product functions from switch to lube manifold. 

o 14 ga. Blue/Double Green = Product Switch #1 

o 14 ga. Blue/Double Yellow = Product Switch #2 

o 14 ga. Red/Double White = Product Switch #3 

o 14 ga. Red/Double Blue = Product Switch # 4 

o 14 ga. White/Double Blue = Product Switch #5 

o 14 ga. White/Double Green = Product Switch #6 

o 14 ga. Yellow/Double Brown = Product Switch #7 

o 14 ga. Yellow/Double Grey = Product Switch #8 

o 14 ga. Green/Double Yellow = Product Switch #9 

o 14 ga. Green/Double Brown = Product Switch #10 

o 14 ga. Orange/Double Red = Product Switch #11 

o 14 ga. Orange/Double White = Product Switch # 12 

o 14 ga. Purple/Double Orange = Product Switch #13 

o 14 ga. Purple/Double Red = Product Switch #14   
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        Wiring Diagrams
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Nathan Schiermeyer 
 
Output 1 Boom up 
Output 2 Boom Down 
Output 3 Rotate CW 
Output 4 Rotate CCW 
Output 5 Hoist/winch Up 
Output 6 Hoist/winch Down 
Output 7 Boom Extend 
Output 8 Boom Retract 
Output 9 Horn 
Output 10 Dump Solenoid 
Output 11 Engine Stop 
Output 12 Engine Start 
Output 13 Auxiliary 
Output 14 High Idle 
Output 15 90% alarm (light) 
Output 16 100% alarm (light) 
 
 
A1. BOOM PSI LOW  
A2. CW LIMIT  
A3. CCW LIMIT  
A4. TRK TILT WARNing  
A5. TRK TILT ALARM  
A6. ANTI-2-BLOCK  
A7. 90% LOAD WARN  
A8. 100% LOAD ALARM  
A9. SLOW ROTATE ACT  
A10. BOOM SENSOR ERR  
A11. BOOM ANGLE RANGE  
A12. BOOM PT ERR 
A13. Outrigger pressure low 
A14. CW OR ERROR 
A15. CCW OR ERROR 
A16. BOOM 50% LIMIT 
A17. TRK TILT BOOM SLOW 
 
S0. E-STOP ACTIVE 
S1. RECEPTION OF A CAN MESSAGE TIMED OUT 
S2.   TEMP OUT OF RANGE -40°c TO +85°C 
S16.   OUTPUT 1 (Boom down) OVERCURRENT ERROR 
S17. OUTPUT 2 (Boom up) OVERCURRENT ERROR 
S18. OUTPUT 3 (Rotate CW) OVERCURRENT ERROR 
S19. OUTPUT 4 (Rotate CCW) OVERCURRENT ERROR 
S20. OUTPUT 5 (Winch up) OVERCURRENT ERROR 
S21. OUTPUT 6 (Winch down) OVERCURRENT ERROR 
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S22. OUTPUT 7 (Boom Extend) OVERCURRENT ERROR 
S23. OUTPUT 8 (Boom Retract) OVERCURRENT ERROR 
S24. OUTPUT 9 (Horn) OVERCURRENT ERROR 
S25. OUTPUT 10 (Over-ride valve) OVERCURRENT ERROR 
S26. OUTPUT 11 (Eng. Stop) OVERCURRENT ERROR 
S27. OUTPUT 12 (Eng. Start) OVERCURRENT ERROR 
S28. OUTPUT 13 (Auxiliary) OVERCURRENT ERROR 
S29. OUTPUT 14 (High Idle) OVERCURRENT ERROR 
S30. OUTPUT 15 (90% light) OVERCURRENT ERROR 
S31. OUTPUT 16 (100% light) OVERCURRENT ERROR 
 
S32.   OUTPUT 1 (Boom down) +vb SHORT 
S33. OUTPUT 2 (Boom up) +VB SHORT 
S34. OUTPUT 3 (Rotate CW) +VB SHORT 
S35. OUTPUT 4 (Rotate CCW) +VB SHORT 
S36. OUTPUT 5 (Winch up) +VB SHORT 
S37. OUTPUT 6 (Winch down) +VB SHORT 
S38. OUTPUT 7 (Boom Extend) +VB SHORT 
S39. OUTPUT 8 (Boom Retract) +VB SHORT 
S40. OUTPUT 9 (Horn) +VB SHORT 
S41. OUTPUT 10 (Over-ride valve) +VB SHORT 
S42. OUTPUT 11 (Eng. Stop) +VB SHORT 
S43. OUTPUT 12 (Eng. Start) +VB SHORT 
S44. OUTPUT 13 (Auxiliary) +VB SHORT 
S45. OUTPUT 14 (High Idle) +VB SHORT 
S46. OUTPUT 15 (90% light) +VB SHORT 
S47. OUTPUT 16 (100% light) +VB SHORT 
 
S48.   OUTPUT 1 (Boom down) -vb SHORT 
S49. OUTPUT 2 (Boom up) -vb SHORT 
S50. OUTPUT 3 (Rotate CW) -vb SHORT 
S51. OUTPUT 4 (Rotate CCW) -vb SHORT 
S52. OUTPUT 5 (Winch up) -vb SHORT 
S53. OUTPUT 6 (Winch down) -vb SHORT 
S54. OUTPUT 7 (Boom Extend) -vb SHORT 
S55. OUTPUT 8 (Boom Retract) -vb SHORT 
S56. OUTPUT 9 (Horn) -vb SHORT 
S57. OUTPUT 10 (Over-ride valve) -vb SHORT 
S58. OUTPUT 11 (Eng. Stop) -vb SHORT 
S59. OUTPUT 12 (Eng. Start) -vb SHORT 
S60. OUTPUT 13 (Auxiliary) -vb SHORT 
S61. OUTPUT 14 (High Idle) -vb SHORT 
S62. OUTPUT 15 (90% light) -vb SHORT 
S63. OUTPUT 16 (100% light) -vb SHORT 
 
REV 8/6/13 added all System S error codes 
REV 2/21/13 added A13-17 



RADIO CONTROL SYSTEMS

1



LMI Load Moment Indication

LMI- Load Moment Indication 
When lifting a load the loading of the 
boom depends on the weight of the load, 
the angle of the boom, and the distance 
the boom is from the truck.  

Warning Light- We inform the operator of 
the current lifting status
Green Light – 0- 90% Load of the Crane
Yellow Light - 90-100% Load of the Crane
Red Light - 100%+ Load of the Crane 

The LMI system allows the crane to pick 
up extra capacity in various positions, 
without increasing the overall foot-lb 
rating of the crane.
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Transmitter

FM Transmitter

• 100% Proportional push button control.  Allows for multiple speed control on each function 
independently. Non Contacting Push Buttons – Neoprene Seal
• Multiple Speed control settings for the Crane to allow for four speed rates  From full speed 
to creep.  Settings are 100%, 75%, 50%, and 25% for fine control
• Multiple functions can be enabled simultaneously without reduction in flow to other functions
• Fully sealed transmitter -Light weight- 70% weight reduction 
• Belt clip attachment, for reduced job site loss 
• Environmental Sealing IP66 rated Heavy Duty Water Spray Certified
• CE certified (for Europe)
•ON/OFF Button Removable to disable Radio
•300 Foot Range of Radio Control

3



Receiver
Receiver

• LCD Display - Complete Diagnostics for the crane that a field operator can easily read
• Alarm System - Names the functions - No obscure error codes
• Environmental Sealing - IP66 rated
• CE Certified for full Crane Operation and Machine Safety per EC rules
• Transmitter Signal Strength indicator (similar to cell phone bar graph)
• Transmitter Battery Life Display

o Warning on Low Battery - 100 hours of functioning battery life (40% longer than 
previous remote)

• Verification of output to hydraulic valve as you actuate the FM transmitter
• Crane Hours are monitored with hours displayed on front screen
• USB port for programming, monitoring and diagnostics
• Full smooth "RAMP UP"  and "RAMP DOWN" of each crane function independenly
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Wireless Transmitter

OFF-ON-START/SPEED

E-STOP

Rotate- CW/CCW

Hoist – Up/Down

Telescope- Extend/Retract

Engine Fast Idle-
Auxiliary – A/C

Horn 
Engine Start- Engine Stop

LED – Speed Indicator-
Status

Main Boom- Up Down
Speed Setting Buttons

OFF-ON-START/SPEED- Enables 
the transmitter to communicate 
with the Receiver and sets the 
Machine speeds

Off- Transmitter is Suspended 
From Operation and Shuts Down
NOTE: MUST BE TURNED TO THE OFF 
POSISITION TO PREVENT BATTERY 
DRAIN

On- Transmitter is told to activate 
and begin Communication- Status 
light will blink showing activation

Start/Speed- Momentary Setting-
After Turning “ON” the transmitter 
“Start” tells the transmitter to talk to 
the Crane Receiver (think of it like 
a car’s ignition key switch, start 
and run)
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Setting Crane Speed
Start /Speed- By Holding the 
Start/Speed Switch and the 
Pressing Boom Up/Down Buttons 
the Speed of the Crane can be 
changed.

Action
Hold Down Start/Speed Switch,  
simultaneously press Up or Down 
on the MAIN BOOM Switches to 
change Speed output to the 
valves

What does this mean-
Ability to change the maximum 
speed of the crane from 100% to 
25% (creep) directly from the 
Transmitter 

This allow the Operator to 
“CREEP” the load and allow for 
precise location of the load 
without fear of damage.

Status Indicator- Light flashes 
when button is pressed

Speed- 25%,50%,75%,100%  
LED shows current speed 
selected
Center Status Light
turns Red when:

• You press a button while 
enabling the transmitter.

• When E Stop is pressed. 
• Error in Transmitter.
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E-Stop

E Stop- Normal Operation Mode-
E Stop is in the “UP” position

E Stop activated when pressed 
“DOWN” – Locks in this condition-
All Outputs to the transmitter are 
stopped and the receiver will show 
E-Stop Activated.   Additionally, 
the signal rate will go to zero (0)  

Release E Stop-
Use Your Thumb and Press “UP” 
on the E Stop - This will Snap 
back to the Normal Position.

NOTE: VERY IMPORTANT
To begin transmitting again the 
Start Indicator on the Right must  
be reactivated.
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Sleep Mode
Sleep Mode- To save battery life the transmitter

When a System is “AWAKE” the 
transmitter will be sending 
messages- This number should 
read 5 or 6.

Transmitter goes to “Sleep Mode” 
after five (5) minutes of not 
operating. 
When a system is in “Sleep Mode” 
the transmitter signals will read 
zero (0). Same as E-Stop

To bring the system out of 
“Sleep Mode”, press the 
Start/Speed button for 2 
seconds.

7



Four Light Indicators

UP/DOWN Lights- These lights 
indicate all is good with a pair of 
Green Lights.  When a Alarm as 
defined by Maintainer occurs then 
the Lights turn red.

SYSTEM GOOD- Indicates  
crane is ready and boom load 
pressure is below 600 PSI.

When an alarm is activated 
(such as E-Stop) then the 
UP/DOWN Light flags an issue 
and turns red.  

The Status Error Light also 
show issues.  The PWR/COM 
are used for data transfer and 
output.

All four buttons are used for 
accessing and changing the 
adjustable parameters of the 
program.
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Machine Control 
Proportional Buttons

Rotate- CW/CCW

Hoist – Up/Down

Telescope-
Extend/Retract

Main Boom- Up Down
Speed Setting Buttons

Proportional Controls-
The transmitter controls the speed of 
each crane function the farther the 
button is depressed.

Ramping- All functions have a   
Ramp-On and Ramp-Off feature.
Even when a button is quickly 
depressed, the function is “ramped”, 
which reduces the shock loading and 
bouncing of the boom.

Reducing shock loading means longer 
life, and less downtime.

Variable speed to each function means 
the operator gets infinite control while 
reducing “bouncing” of the load.  
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Transmitter Additional Functions 

Fast Idle- Ramps engine from low-idle to high-idle. 
Pressing button toggles On/OFF

Auxiliary- Welder/ Air Compressor- Pressing 
button toggles On/OFF

Engine Start/Stop- Momentary- By pressing 
holding and holding, the receiver sends a command 
to the engine to stop 
Pressing the button a second time gives a separate 
output for engine start.

Horn– Momentary- By pressing and holding, the 
Receiver sends a command to the horn for safety 
clear.  (Required by OSHA) Fast Idle-

Auxiliary

Engine Start-
Engine Stop

Horn
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Receiver Controller and Display

Receiver – Processing unit
The receiver takes the inputs from the 
transmitter and inputs from the crane 
sensors and sends outputs to the crane 
valve.

The LCD display allows the operator a 
clear and exact understanding of what is 
occurring on the crane.  

The receiver explains what inputs and 
outputs are occurring and displays for the 
operator if there is a problem.  The screen 
allows for clear understanding of machine 
functions for assisting and helping the 
operator.  

12



Receiver Controller and Display

Machine/Alarm Status

Boom Pressure (psi)

Function Activated 
Signal Percent %

Boom Angle 
(Degrees)

Boom Load
(% of Total Load)

Active Signals From 
Transmitter 

0= Not Active
5-6  Active but Waiting

9-10 Means Button 
being pressed

Transmitter Signal Range %
Signal strength from 

transmitter to receiver

Battery Life In Transmitter
Explains How Much Expected 
Life in AA Batteries
2 Batteries Per transmitter
% Percent left

Watch Dog Timer-
Continuous rotation shows that 
the processor in the receiver is 
functioning properly   

Crane Hours- H….12
• = 12 hours
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Receiver Additional Functions 

Additional On/Off Functions 
displayed on Receiver
1. Fast Idle-
2. Auxiliary- For Compressor or 

other onboard equipment
3. Engine Start/Stop
4. Horn

Fast Idle

Engine 
Start/Stop

Horn

14
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Crane Alarms and States-Basic

1. Bridging- When boom Pressure is below 30 psi
2. OPEN
3. OPEN
4. OPEN
5. OPEN
6. Anti 2 Block Engaged
7. Load Moment Alarm 90%
8. Load Moment Alarm 100%
9. Slow Rotate Alarm- When Boom Pressure is above 600 PSI
10. OPEN
11. OPEN
12. Boom Pressure Transducer Error

Basic-
Standard Boom Pressure 
Transducer is installed but 
no boom angle sensor, or 
alarm status light

Alarms and Monitoring
The control system knows 
when things are in the 
correct state and functions 
are controlled in a particular 
way when we reach the 
state.  
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Crane Alarms and States-LMI

1. Bridging- When boom Pressure is below 30 psi
2. OPEN
3. OPEN
4. Truck Angle Limit Warning 7% Slope (4.5 Degrees) 
5. Truck Angle Limit Alarm  11.3 % Slope (6.5 Degrees)
6. Anti 2 Block Engaged
7. Load Moment Alarm 90%
8. Load Moment Alarm 100%
9. Slow Rotate Alarm- When Boom Pressure is above 600 PSI
10. Boom Angle Sensor Error- Cable issue or fault
11. Boom Angle Sensor out of Range
12. Boom Pressure Transducer Error

LMI-
Includes boom angle 
sensor and alarm status 
light

Alarms and Monitoring
The control system knows 
when things are in the 
correct state and functions 
are controlled in a 
particular way when we 
reach the state.  

The LMI has better control 
as it has more available 
inputs
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Alarm: A1- Bridging

Bridging- A1 BOOM PSI LOW
When the boom Pressure Drops 
Below 30 PSI the A1 Alarm 
Occurs.

Functions Allowed:
Hoist/Winch Down
Boom Up 
Boom Extend/Retract

Functions Disabled:
Hoist/Winch Up
Boom Down
Rotate- CW/CCW
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Alarm A4 and A5 Truck Angle
Truck Tilt Alarm- with LMI

A4 - TRUCK TILT WARNING
• The alarm occurs when the truck is 

greater than 4.5 degrees out of level. 
• Alarm status light flashes yellow
• All crane functions reduced to 50% 

maximum load 

A5 - TRUCK TILT ALARM
• The alarm occurs when the truck is 

greater than 6.5 degrees out of level. 
• Alarm status light flashes red
• All crane functions reduced to 50% 

maximum load 
• Functions Allowed: Hoist/Winch down, 

Telescope In/ Retract
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Alarm A6- Anti 2 Block
A6 Anti 2 Block
When the load block has been 
retracted too far, a limit switch is 
activated to prevent damage to 
the crane or load block.  

Functions Allowed:
• Hoist/Winch Down
• Boom Up/Down
• Boom Retract
• Rotate- CW/CCW

Functions Disabled:
• Hoist/Winch: Up
• Extend Out

Note: The Limit Switch is wired 
normally closed, so a broken or 
disconnected limit switch will 
activate the alarm as well.
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A7- 90% Load Alarm

A7 90% Load Warning
When the load value exceeds 90% of 
the allowed load moment for the crane 
the A7 Alarm activates.
The alarm status light goes from 
GREEN to YELLOW.

Function limits:
• Hoist/Winch Up- 100% Speed
• Hoist/Winch Down- 100%Speed
• Boom Up – 50% Speed
• Boom Down- 50% Speed
• Boom Ext- 75 % Speed
• Boom Retract- 75% Speed
• Rotate CW/CCW- 50% Speed
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A8- 100% Load Alarm

A8 100% Load Alarm
When the load value exceeds 100% of 
the allowed load moment for the Crane 
the A8 Alarm activates.
The alarm status light goes from 
YELLOW to RED.

Functions Allowed: 
Hoist/Winch Down- 50%Speed  
Boom Retract- 50% Speed 
Rotate CW/CCW- 25% Speed

Functions Disabled: 
Hoist/Winch - Up 
Boom - Down 
Boom - Up      
Boom - Extend
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A8- 100% Load Alarm- Reset

A8 100% Load Alarm
Once the Alarm is triggered and the Red 
light activated, the load must be reduced 
below the 100% point.

RESET- to reset out of 100% overload 
the boom pressure must be reduced by 
moving the load to eliminate boom 
pressure.

Functions Allowed: 
Hoist/Winch Down- 50%Speed
Boom Retract- 50% Speed
Rotate CW/CCW- 25% Speed

Functions Disabled: 
Boom - Down
Boom - Up 
Hoist/Winch - Up 
Boom - Extend
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A9- Boom Slow Rotate

A9 SLOW ROTATE 
When the Boom Pressure Transducer 
exceeds 600psi.  The rotate speed goes 
from fast rotate to reduced speed rotation.  
This ensures that when a operator has no 
load, the boom is quick and nimble, but 
once loaded the speed is reduced to a 
safe rate to reduce undesirable load 
swing.

Functions Allowed:
Hoist/Winch  Up/Down- Full Speed
Boom Up/Down – Full Speed
Boom Ext/Retract- Full Speed
Rotate CW/CCW- Max Speed 75%
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A10 - Boom Angle Sensor Error

A10 BOOM SENSOR ERROR
If the system must be in constant 
communication with the boom 
angle sensor.  The sensor is 
powered if you can see Green or 
Red LED’s on the base sensor.

• Green Centered LED means 
machine is level in both 
directions. 

• Red LED’s indicate amount of 
angle off in that direction.

If sensor fails the green light will 
flash on/off & all table values will 
default to the 30°boom operation 
values (As if it was a non-LMI
system)
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A11- Boom Angle Range

A11 BOOM ANGLE RANGE
If the Main Boom angle Sensor is 
less than – 15 degrees or greater 
than +85 degrees then this error 
occurs.

Functions Allowed: 
Boom Up Normal 
All other crane functions disabled
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A12- Boom Pressure Transducer Error

A12- BOOM PT ERROR
If the Pressure Transducer is 
damaged or disconnected, the 
control system senses the missing 
transducer, and there will be an A12 
alarm

No more “hotwired” pressure 
switches!

Functions Disabled:
All crane functions disabled
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Pressure Transducer

Boom Pressure Transducer:

The Boom Transducer is a 0-3000 psi sensor.

The sensor is given a 5 Volt Supply Signal but reads 

from 0.5 for 0 psi  to 4.5 volts for 3000 psi.

If a cable is broken , the system can sense the error 

and it is displayed on the LCD Screen.  
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System Alarms- Proportional 
Output Error

System Errors-
If the cable to the coil is broken or not 
connected the system can see this 
problem.  The receiver monitors the 
current out to a function and monitors 
the current back from the function.  
When you read the output signal to a 
valve coil you are actually looking at the 
current returning from the valve coil.  
If the function displays 0% while the 
transmitter button is fully depressed, the 
coil is disconnected or broken.
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System Errors

S16-31  
• Output 1-16 Over Current Errors-

Current over 3.5 Amps on Output.
S32-47
• Output 1-16 Over Voltage beyond 

+ V Battery.
S48-63
• Output 1-16 Sees a negative 

Voltage below – V Battery 0 Volts

• For detailed error codes reference 
Receiver Manual

The S error codes are the System 
Errors S(xx).
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12/1/11 
Magnetek Error Codes 

 
IO1 Boom up 
IO2  Boom Down 
IO3  Rotate CW 
IO4  Rotate CCW 
IO5  Hoist/winch Up 
IO6  Hoist/winch Down 
IO7  Boom Extend 
IO8  Boom Retract 
IO9  Horn 
IO10  Dump Solenoid 
IO11 Engine Stop 
IO12  Engine Start 
IO13 Auxiliary 
IO14  High Idle 
IO15  90% alarm (light) 
IO16  100% alarm (light) 



J:\Sales\_Customer Service\Unit Manuals\Manual information\5-Electrical\3-Remotes\Magnetek\LMI light 
codes.doc 

12/15/11 
Nathan Schiermeyer 
 

   Light Status  
Green-solid All systems good, no errors
Yellow-solid 90% load warning 
Red-solid 100% load alarm 
Green-yellow 
flashing 

4.5° truck tilt warning 

Green-red 
flashing 

6.5° truck tilt warning 
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Notice: This vehicle is equipped with remote engine 

Start/Stop. 

 

Automatic Transmissions: The parking brake must be applied 

and the truck in park or neutral for this feature to work. 

 

Manual transmissions: Truck must be in neutral and parking 

brake applied with the hinged arm of the neutral safety 

bracket around the shifter for this feature to work. 

 

If you are experiencing problems with the starting of the 

engine or engine shutting off during operation, contact 

Maintainer Corporation for possible trouble shooting 

information on this problem.  

 

Phone: 1-800-831-8588 
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