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TO AVOID DELAYS AND ASSURE THE MOST EFFICIENT HANDLING, PLEASE 
SPECIFY THE FOLLOWING ON ALL ORDERS. 
 

• MODEL TYPE AND FACTORY SERIAL NUMBER OF YOUR MACHINE. 
 

• NAME, MODEL NUMBER, AND SERIAL NUMBER OF THE ASSEMBLY (SUCH 
AS A TRANSMISSION) FOR WHICH THE PART REQUIRED. 

 
• PART NUMBER (REFER TO THE CORRECT REPAIR PART NUMBER). 

 
• GIVE COMPLETE PART DESCRIPTION. 

 
• EXACT QUANTITY OF PART REQUIRED. (DO NOT ORDER BY SET UNLESS 

SET IS SPECIFICALLY CALLED OUT IN PARTS MANUAL. IN THOSE 
INSTANCES, SPECIFY ONE (1) SET OF ___________ MATCHES PIECES.) 

 
• SHIPPING INSTRUCTIONS (INCLUDE ROUTING WHEN POSSIBLE). 

 
• BILLING INSTRUCTIONS. 

 
PLEASE PLACE ALL ORDERS WITH YOUR LOCAL GETMAN DISTRIBUTOR. 
 
 

 
 
  
MODEL A-64 TYPE SCISSOR LIFT 

SPEC. 3347 

 

 Updated: 
01/09/07 

 

SERIAL NO. 6920 
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Getman Corporation, 59750 34th Avenue, Bangor, Michigan 49013, U.S.A./ Telephone: (269) 427-5611/ Facsimile: (269) 427-8781/ E-mail: info@getman.com. 
® Registered Trademark of Getman Corporation 

Limited Warranty 
 
Getman Corporation warrants each new vehicle manufactured by it to be free from defects in materials and 
workmanship for one (1) year or two thousand (2,000) hours of operation (whichever occurs first) from the 
date of delivery to the first user, excepting the vehicle mainframe which is warranted to be free from defects 
in materials and workmanship for five (5) years or ten thousand (10,000) hours of operation (whichever 
occurs first). 
This warranty is limited to the replacement or repair, at Getman’s factory or at a point designated by Getman, 
of such part which is found by Getman, after inspection, to be defective in materials or workmanship. Repair 
parts provided under this warranty are warranted for the remainder of the warranty period of the vehicle to the 
same extent as if such parts were original components thereof. 
This warranty does not apply to: 

1. Engines, tires, batteries, or other components which are warranted directly to the user by the 
respective manufacturers thereof; 

2. Any vehicle or component which has been repaired or altered in such a way, and in Getman’s 
judgment, as to affect the product adversely; 

3. Any vehicle or component which has, in Getman’s judgment, been subject to negligence, accident or 
improper storage or usage; 

4. Any vehicle which has not been operated and maintained in accordance with normal practices and 
within the recommendations of Getman; and 

5. Any vehicle or component or accessory manufactured by others and supplied by Getman on special 
order by the first user. 

This warranty does not obligate Getman to bear the costs of labor or transportation charges in connection with 
the replacement or repair of defective vehicles or parts. 
ALL WARRANTIES IN THIS AGREEMENT ARE IN LIEU OF ANY OTHER WARRANTIES, 
EXPRESS OR IMPLIED, INCLUDING WITHOUT LIMITATION, ANY WARRANTIES OF 
MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE, SAID WARRANTIES BEING 
EXPRESSLY DISCLAIMED. 
GETMAN WILL NOT BE LIABLE FOR ANY LOSS, DAMAGE OR INJURY RESULTING FROM 
DELAY IN DELIVERY OR INSTALLATION OF THE GOODS OR FOR ANY FAILURE TO PERFORM 
WHICH IS DUE TO CIRCUMSTANCES BEYOND ITS CONTROL. THE MAXIMUM LIABILITY, IF 
ANY, OF GETMAN FOR ALL DAMAGES, INCLUDING WITHOUT LIMITATIONS CONTRACT 
DAMAGES FOR INJURIES TO PERSONS OR PROPERTY, WHETHER ARISING FROM GETMAN’S 
BREACH OF THIS AGREEMENT, BREACH OF WARRANTY, NEGLIGENCE, STRICT LIABILITY, 
OR OTHER TORT WITH RESPECT TO THE GOODS, IS LIMITED AS OTHERWISE PROVIDED 
HEREIN. IN NO EVENT SHALL GETMAN BE LIABLE TO BUYER FOR ANY INCIDENTAL, 
CONSEQUENTIAL OR SPECIAL DAMAGES, INCLUDING WITHOUT LIMITATION LOST 
REVENUES AND PROFITS, EVEN IF IT HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH 
DAMAGES. THE RIGHT TO RECOVER DAMAGES WITHIN THE LIMITATION SPECIFIED IS 
BUYER’S EXCLUSIVE ALTERNATIVE REMEDY IN THE EVENT THAT ANY OTHER 
CONTRACTUAL REMEDY FAILS OF ITS ESSENTIAL PURPOSE. 
Any dispute arising out of or relating to an alleged breach of this warranty shall be submitted for resolution to 
arbitration. Such arbitration shall be conducted according to the rules of the American Arbitration 
Association, and any reward shall, if deemed necessary by either party, be submitted to the appropriate 
judicial body for confirmation as a judgment to such judicial body. 
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Getman Corporation, 59750 34th Avenue, Bangor, Michigan 49013, U.S.A./ Telephone: (269) 427-5611/ Facsimile: (269) 427-8781/ E-mail: info@getman.com.
® Registered Trademark of Getman Corporation

Limited Warranty
Scissor Lift Arm Assembly

Getman Corporation warrants each new scissor lift arm assembly manufactured by it to be free from defects in materials and
workmanship for five (5) years or ten thousand (10,000) hours (whichever comes first) of operation from the date of delivery to
the first user.

The obligation, statutory or otherwise, of this warranty to the replacement or repair, at the Manufacturer’s factory or at a point
designated by the Manufacturer, of such part which is found by the Manufacturer, upon inspection at such point, to be defective
in materials or workmanship.

Included in this warranty are the structural assemblies and weldments and exclude normal wear components (i.e. bushings,
bearings, and rollers). Purchased components (including, but not limited to, hydraulic cylinders, hoses, and fittings) are
warranted for six months or 1,000 hours (whichever comes first).

This warranty does not apply to:

1.) Any scissor lift arm assembly which has been repaired or altered in such a way, in the Manufacturer’s judgment, as
to affect the product adversely.

2.) Any scissor lift arm assembly which has, in the Manufacturer’s judgment, been subject to negligence, accident, or
improper storage.

3.) Any scissor lift arm assembly which has not been operated and maintained in accordance with normal practice and
with the recommendations of the Manufacturer.

This warranty does not obligate the Manufacturer to bear the costs of labor or transportation charges in connection with the
replacement or repair of defective vehicles or parts.

This warranty is exclusive and is in lieu of all other warranties, expressed or implied, and there is no implied warranty of
merchantability or fitness for a particular purpose.

Getman Corporation’s liability for losses, damages, or expenses of any kind arising from its manufacture or sale of the scissor
lift arm assembly or parts covered by this warranty, whether based on contract, tort or otherwise, including liability arising from
a breach of this warranty, is limited, unless otherwise prohibited by law, to an amount not exceeding the cost of performing the
obligations contained in this warranty according to its terms.

Getman Corporation disclaims all liability for loss, damage or expense attributable to a loss of use of the scissor lift arm
assembly, a loss or damage to property other than the scissor lift arm assembly, a loss of profits or other commercial loss, or any
special or consequential damages (except liability for consequential damages which by law may not be disclaimed).

Before consideration can be given to requests for warranty claims, the user shall request, fill out, and return a Warranty Claim
Form which will require the following information:

Owner’s name and address Description of problem
Person to contact Date of occurrence
Scissor lift arm assembly serial Date scissor lift arm assembly

and model numbers was placed in service
Alleged defective material Accumulated hours of service
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Model: 
 

SCISSOR LIFT Type: A-64 

Shop No.: 
 

3347 Serial No.: 6920 Truck No.: N/A 

Customer: DEBEERS SNAP LAKE 
 
 
 
 
 
 
 
COMPONENT MANUFACTURER MODEL SPECIFICATION SERIAL NUMBER 
ENGINE DETROIT DIESEL OM904LA 465198 904.947-00-610718 
TRANSMISSION CLARK 32000 465157 HBEA258889 
CRADLE AXLE NEW HOLLAND D-65 464891 86559438 6L09 
RIGID AXLE NEW HOLLAND D-65 464891 86559438 6K19 
MAIN HYD PUMP COMMERCIAL P-31 494029 N1106-2561 
FAN/ALT BELT DDEC N/A 146015 GETMAN 
     
     
     
     
     
     
     
     
     
OPTIONS:    
    
INNER SCISSOR ARM   07-4I-64 
OUTER SCISSOR ARM   07-4O-64 
CENTER PIVOT PINS   A27-05 
MAIN PIVOT PINS   C26-08 
UPPER HOIST PINS   B26-04 
LOWER HOIST PINS   D26-00 
    
 
 

*WHEN ORDERING PARTS, ALWAYS GIVE MODEL AND SERIAL NUMBER OF UNIT. Updated: 
02/21/07 
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MAKE COMMENTS ON FAULTS FOUND – FACT OF YOUR OPINION: 
 
 
 
 
 
 
 
 
FAULTS FOUND IF ANY: 
 
 
 
 
 
 
 
 
ACTION TAKEN IF ANY: 
 
 
 
 
 
 
 
 
PARTS USED: 
 
 
 
 
 
 
 
 
NOTE: SAFETY FIRST 
 
 
MAINTENANCE 
PERSON’S SIGNATURE:________________________________________ 
 

 
DATE:___________________ 

SUPERVISOR’S 
SIGNATURE:__________________________________________________ 

 
DATE:___________________ 

 Updated: 
12/11/06 
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OK        

 1 CHECK FUEL OIL LEVEL      

 2 CHECK ENGINE OIL LEVEL      

 3 CHECK V-BELT CONDITION      

 4 CHECK HYDRAULIC OIL LEVEL      

 5 CHECK COMPRESSOR OIL LEVEL      

 6 CHECK CYLINDER PINS AND KEEPERS      

 7 CHECK ALL HYDRAULIC HOSES FOR LEAKS OR 
WEAR 

     

 8 CHECK HORN AND LIGHTS      

 9 SECURE BIN DOOR      

 10 CHECK WHEEL LUG NUTS      

 11 CHECK FOR MISSING OR LOOSE NUTS, BOLTS OR 
SCREWS 

     

 12 TEST PARKING BRAKE      

        

        

        

        

        

        

        

        

        

        

        

        

 Updated: 
12/11/06 

 

 



GETMAN EQUIPMENT
STORAGE PROCEDURES Page 1 of 1

Getman Corporation, 59750 34th Avenue, Bangor, Michigan 49013, U.S.A.
Telephone: (269) 427-5611/ Facsimile: (269) 427-8781/ E-mail: info@getman.com.

Updated:
12/08/06

The following storage instructions are intended to help ensure
optimum performance from Getman equipment that will not be
utilized for a period of three months to one year.

It is important that these instructions be followed as described in
order to keep your warranty valid.

ENGINE
Change oil using an oil with corrosion
preventing properties of at least a HD- S1 oil.
Listed are some of the oils that have been
approved: Esso MZ20X20V7N; Texaco EKM
162; Shell V6828.

Change oil and fuel filters.

Fill fuel tank completely with a mixture of
diesel fuel and 10% corrosion inhibiting motor
oil.

Run engine for at least 10 minutes to fill fuel
lines and filters, injection pump and nozzles
with preservative mixture.

If engine is to be stored over six months, seal
intake and exhaust system to keep moisture
out.

TRANSMISSION & HYDRAULICS
No special care is required except exposed
cylinder rods should be covered with grease.

AXLE
Axle housings should be filled completely to
eliminate the chance of moisture
condensation.

BRAKE SYSTEM
Drain all air reservoirs of moisture.

BATTERY
Remove battery; clean off top; fill with water,
charge, and store in a well-ventilated battery
storage area. Do not store on concrete or
metal.

EQUIPMENT STORAGE FOR LESS
THAN THREE MONTHS
When storing equipment for less than three
months, vehicle(s) should be started and
driven for a minimum of to minutes every two
weeks.



 LUBRICANT CROSS 
REFERENCE 

16715 
Page 1 of 1 

 

 
ENGINE & AIR CLEANER (OIL BATH)  AXLES - FORD, JOHN DEERE 
(Engine Manufacturers Specifications.)   
   
Shell Rotella  Shell Donax TD 
BP Vanellus C-Extra  Citgo Transgard Tractor 
Citgo C-500 Motor Oil   Hydraulic Fluid 
Conoco HD Fleet  Conoco Power Trans. 11 Fluid 
Gulf Super Duty  Gulf Universal Tractor Fluid 
Mobil Delvac 1300  Mobil Mobil Fluid 424 
Sunoco Super-C  Sunoco TH Tractor Fluid 
Texaco Ursa Super Premium  Texaco Super Universal 
Exxon XD-3   Tractor Oil 
  Exxon Hydraul 560 
   
POWERSHIFT TRANSMISSION OIL  HYDRAULIC OIL 
CLARK (TYPE C-3, TO -4)   
    
Shell Donax T  Shell Tellus 68 
BP Autran C-4/TO-4  BP AW 68 
Citgo Transgard Torque  Citgo AW 68 Hydraulic Oil 
 Converter 250  Conoco Hydroclear AW 68 
Conoco Powerdrive Fluid  Gulf Harmony 68 AW 
Gulf HT C-3 Fluid  Mobil DTE 26 
Mobil Trans HD  Sunoco Sunvis 800 
Sunoco TO-4 Transmission  Texaco Rando HD 68 
Texaco Texamatic 4291  Exxon Nuto H68 
   
Torque converter/transmission lubricant must be 
qualified by one of the following specifications. 

  

   
ORDER OF PREFERENCE PER SPICER OFF 
HIGHWAY: 

 CHASSIS GREASE 

   
1. Caterpillar TO-4  Shell Super Duty 
2. John Deere J20 C, D   Lithium MDS 
3. Military MIL-PRF-2104G  BP Energrease LC 
4. Allison C-4  Citgo Overdrive HD 
5. Dexron II Equivalent unless using Graphite  Conoco Super Lube 
  Gulf Crown LC3 
  Mobil Mobilegrease Special 
LUBRICANTS NOT RECOMMENDED:  Sunoco Ultra Prestige 
DEXRON III, ENGINE OIL, ANY GL-5 OILS  Texaco Multifak All-Purpose 
   EP-2 
  Exxon Ronex Extra Duty 
   Moly 2 

 
 

Updated: 
12/11/06 
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INTRODUCTION
This manual is a guide to proper, safe operation,
lubrication and minor adjustment of the Getman A-64
Chassis.  Each operator assigned to this vehicle should
study this manual carefully before starting or operating
the vehicle in order to become familiar with all the
controls and procedures.  This manual should be kept in a
protected place on the vehicle for the operators reference.

Getman A-64 Chassis are purchased with the expectation
that it will provide long and faithful service.  In its
construction, we have taken every precaution to see that
you receive an efficient, long-lived, satisfactory vehicle.
However, to realize the full measure of value and utility
that Getman has designed into this unit, a small amount
of time and expense must be invested in the performance
of regular inspections and service as recommended in
this manual.  This small investment will pay off in low
operating costs, minimal service expenses and, most
importantly, in personnel safety.

RELATED MANUALS
Engine operation manuals are included with the Parts and
Service Manuals supplied with this vehicle.  You should
become familiar with these manuals.

Getman has increased the frequency of many recommended
maintenance procedures due to the vehicles demanding
application.  These changes are noted at each maintenance
section end.

A complete parts listing of engine drive train components,
applicable Electric/Air/Hydraulic systems, and mounted
equipment is included in the Parts and Service Manual.  This
manual also contains service and repair information useful to
maintenance department personnel.

If you have any questions about operating or servicing this
unit, contact your local Getman dealer or Getman Corporation
direct, immediately.

TABLE OF CONTENTS …………………………PAGE 2
Introduction………………………………………………………..2
Related Manuals…………………………………………………...2
Caution Statement……………………………………………….3-4
General Safety Precautions………………………………………..5
Name, Warning and Caution Plates……………………………….5
Instruments and Operating Controls…………………………...6-12
Checks Before Start Up…………………………………………..13
Starting Procedure………………………………………………..14
After Engine Starts……………………………………………….15
Operating Vehicle…………………………………………….16-17
Lubrication and Maintenance……………….……..……………..18
Fluid Specifications………………………………………………18
Maintenance Schedules…………………………………………..19
                            As Required……………………………………19

Daily……………………………………….20-21
Every 50 Operating Hours………………....22-23
Every 250 Operating Hours………………..24-26
Every 500 Operating Hours…………..……….27
Every 1000 Operating Hours……………….…28

Specifications:
Fuel………………………………………...…..29
Tires……………………………………………29
Pressures……………………………………….29

©Copyright Getman Corporation 2001
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CAUTION STATEMENT
Use this equipment under the following conditions only.
1.  GENERAL SAFETY
This diesel-powered vehicle is only for use in non-coal mines.
Such mine are those in which material being mined is
incombustible or contains at least 65% by weight of
incombustible material, and in which underground
atmosphere in any open workings contains less than 0.25% by
volume of flammable gas.  Tunneling operations in which
underground conditions conform with the foregoing are in the
same category as non-coal mines.
Make frequent inspections to see all engine intake and
exhaust parts, all electrical components, including wiring and
all other equipment, are in safe operating condition.  There
must be no openings in any part of the engine exhaust system
except one exhaust outlet originally provided.
All circuit breakers or fuses for overload protection in
electrical circuits must be kept in good condition.
2.  FASTENERS
Keep all bolts, nuts, screws and other fasteners for electrical
enclosures in place.  Properly tighten and secure them.
Similarly, keep fasteners for the engine cylinder head, intake
and exhaust systems in place, properly tightened and secured.
3.   REPAIRS AND RENEWALS
Take special care when making repairs and renewals.  Use
new parts exactly like those furnished by original
manufacturer.  Use gaskets from the manufacturer only.
Have all mating surfaces clean and in proper condition.
4.  BATTERY AND CABLES
Before working on or around batteries, turn the battery
disconnect switch off.
5.  VENTILATION
The amount of fresh moving air for ventilation at any place
underground where the vehicle is working must meet the
engine manufacturer’s minimum requirements (refer to
section 4 Engine and Accessories of Parts and Service
Manual).  This ventilation must be supplied in addition to that
required for other diesel powered vehicles and other
requirements.  Shut off the engine whenever underground
ventilation stops for any reason.  It is recommended the
engine be shut off any time the vehicle is not in use.Do not
idle engine for excessively long periods.
 6.  ENGINE

Replace any faulty fuel injection part with manufacturers
parts.  Check fuel pump adjustment and governor seals.

 7.  INTAKE SYSTEM
Air must flow freely into intake system.  Maximum pressure
(vacuum) through intake system at full throttle, no load, 2300
RPM should not exceed twenty (20) inches of water.  Inspect
the intake air cleaner at regular intervals and clean or replace
as necessary.

8.  EXHAUST SYSTEM
Keep exhaust piping tight at all times.  Do not allow piping to
become blocked.  The minimum back pressure (positive) in
exhaust system at full throttle, no load, 2300 RPM must not
exceed the engine manufacturer’s recommended value.

9.  EXHAUST PURIFIER
Purifier can lose efficiency when used on engines producing
excessive amounts of blue and/or black smoke.  Other engine
malfunctions such as stuck or leaking injectors will also cause
loss of efficiency.  Compression loss will lead to lower
exhaust temperature and loss of purifier efficiency.

10.  PURIFIER SERVICE
Check back pressure and carbon monoxide periodically (for
example, each 250 hours of engine service).  Measure back
pressure with a manometer having a range of ) to 50 inches of
water.  Record actual vehicle back pressure at time of
delivery.  Take back pressure reading at N.P.T. fitting located
on the purifier inlet cone.  When purifier back pressure is
three inches higher than the initial clean reading, it may be
blocked with diesel soot.  Remove and clean purifier as
specified.

11.  PURIFIER MAINTENANCE
Visually examine inside the purifier.  There are parallel
channels where it should be possible to see through.  Using
compressed air in a well ventilated area, blow out the
channels to remove blockage.  Following the air cleaning,
finish catalyst cleaning by soaking the purifier in a cleaning
solution.  Do not use solvents containing chlorine, sulfur or
metals. (do not use leaded gasoline).  After soaking for 15
minutes to 2 hours, shake purifier to remove fluid and flush
body out with compressed air to remove cleaner.
12.  FUEL
Use only diesel fuel recommended by the engine
manufacturer for satisfactory engine operation.  The flash
point must not be less than 140°F or sulfur content greater
than 0.5% by weight.  When filling  fuel  tanks underground,
transport fuel in secure metal containers.  Store fuel
containers in closed, incombustible compartments while
awaiting transfer to the fuel tank of the diesel vehicle.  Keep
fuel in ventilated area.
13.  FIRE EXTINGUISHERS
Each diesel vehicle must carry at least one CO2 type (5-
pound size) or dry type, pressurized (2-pound size) fire
extinguisher at all times.
14.  VEHICLE OUT OF SERVICE
Each out of service vehicle must have an “out of service” tag
displayed. 

©Copyright Getman Corporation 2001
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CAUTION STATEMENT continued…

SAFETY ALERT SYMBOL

This symbol will appear at various points throughout the manual in conjunction with warning
statements. Its appearance means ATTENTION!  BECOME ALERT! YOUR SAFETY IS
INVOLVED!

The following messages are also used:

NOTICE:  Message is used for special information or instructions, relating to procedures,
equipment, tools and other special data.

IMPORTANT:  This message is used when special precautions should be taken to ensure
correct action or to avoid damage to or malfunction of equipment.

CAUTION: This message is used as a reminder of safety hazards which can result in personal
injury if proper precautions are not taken.

WARNING:  This message is used when a hazard exists which can result in injury or death if
proper precautions are not taken.

DANGER:  This message is used when an extreme hazard exists which will result in death or
serious injury if proper precautions are not taken.

!

©Copyright Getman Corporation 2001
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GENERAL SAFETY PRECAUTIONS
SAFETY NOTICE
Safety depends on well maintained, properly operated
equipment.  Following service and maintenance
recommendations set forth in this manual will result in a reliable
vehicle.  Observing operating procedures can help you avoid
accidents.  Listed below are some basic safety precautions which
should be read, understood and practiced.  It is however,
impossible to cover every condition.  Always be alert, think
safety at all times, and use common sense.

DO
•  Do read this manual thoroughly before operating vehicle.

•  Do learn to recognize and avoid potential hazard areas, such as
the articulation joint.

•  Do perform all recommended checks.

•  Do report all defects.

•  Do check the area around vehicle before entering operators
compartment.

•  Do fasten seat belt.

•  Do sound horn before starting engine.

•  Do operate vehicle with caution.

•  Do park vehicle on a level surface, if possible.  Block wheels.

•  Do use  parking brake.

•  Do place direction lever in neutral (N) position when not in
use.

•  Do enter and exit operator’s compartment carefully.

•  Do use proper tools for service.

DO NOT
•  Do not operate vehicle while under the influence of alcohol ordrugs.

•  Do not allow pedestrians near vehicle when engine is in
operation.

•  Do not arc weld on vehicle without first turning master switch
to off position.

•  Do not allow riders.  Passengers must be seated in proper seats
with seat belts fastened.

•  Do not enter or exit a vehicle when in motion.

•  Do not pump the brake pedal.

•  Do not drive the vehicle over electrical cables.

•  Do not operate a vehicle with a defective exhaust system.

•  Do not re-fuel vehicle with engine running.

FUEL SHUT OFF

Close fuel line valves at tank ports.

SERVICE POSITION
Throughout this manual, you will be requested to place the
vehicle in “Service Position”.  Do this by:

1.  Position the vehicle on a clear, level  parking area.

2.  Apply the parking brake.

3.  Lock frame joint by connecting safety bar (articulating
vehicle only)

4.  Shut off engine.

5.  Block wheels.

Complete all the above procedures before servicing vehicle.

PARKING PROCEDURE
1.  Park vehicle away from traffic area, and turn vehicle
toward rib.

2.  Apply parking brake, and place transmission in neutral
(N) position.

3.  If vehicle has been operating in a working environment
just prior to parking, allow engine to cool.  Park and allow
engine to run at idle for 1 - 2 minutes.

4.  Turn off engine and block wheels.

NAME, WARNING & CAUTION PLATES
Locate and understand all name plates and decals,
including the GETMAN Model/Serial Number plate, two
types of Warning plates and Caution plate.

©Copyright Getman Corporation 2001
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GENERAL DESCRIPTION
Getman Model A-64 Chassis is a four wheel drive,
articulating frame steering vehicle powered by a diesel
engine.   The power of the engine is transmitted through the
torque converter to a three speed, full reversing, powershift
transmission.  From the transmission, drive shafts with
universal slip type joints transmit the power to the deep
reduction, inboard planetary drive axles.

CAUTION

Steering is not functional when engine is not
running.
Steering is full hydraulic power type, utilizing a flange mounted,
direct drive hydraulic gear pump which provides hydraulic fluid
to an orbitrol valve operated by the steering wheel.  This
operates the two steer cylinders located in the articulation joint.

Every effort has been made to ensure that you can
stop this vehicle.  The service brakes (axle brakes)
are fully enclosed wet disk type, with a dual
system, permitting separate circuitry for front and
rear brakes.  Should a failure occur in either circuit,
the other circuit remains functional.   The spring
set, hydraulically released, drive line disk brake
serves as a parking brake, manually set and
released by utilizing the dash mounted push/pull
control button.  This drive line disk brake is also
used as a secondary brake which automatically
applies in the event of loss of hydraulic or
transmission pressure.  This brake can also be
manually applied in the event of complete
hydraulic system failure or mechanical failure of
the internal wet disk service brakes or mechanisms.

This vehicle is equipped with two red Brake
Warning lights located in the instrument panel.
These are for each the front and rear brake circuits.
These warning lights will illuminate if hydraulic
pressure in either brake circuit drops below the
preset 1100 PSI (76 BAR) level.  The drive line
disk brake will automatically apply if the hydraulic
pressure in the brake circuit drops below 700 PSI
(48 bar).  All the instruments required to operate
the vehicle are located in the operator’s area.
Become familiar with the position and function of
each.

 !
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INSTRUMENTS AND CONTROLS

1.  Parking/Secondary Brake  Button.  - Push to apply,
pull to release.

2.  Brake Warning Lights. - Light will illuminate when
the hydraulic brake circuit pressure in either circuit drops
below 1100 PSI (76 bar).

3.  Brake Pressure Gauges.  -  These two gauges (front &
rear) indicate the specific hydraulic pressure of the front
and rear brake circuits.

4. Direction Selector Lever. - Move selector lever to “F”
for forward.  Move selector lever to “R” for reverse
direction.  “N” is for neutral.

5. Gear Selector Lever. -  Move lever to position “1” for
low gear, position “2” for second and position “3” for third
gear.

 WARNING

Never free wheel vehicle.  Free wheeling will cause
serious injury and damage vehicle.

6.  Converter Oil Temperature Gauge. - Normal
transmission/Converter operating temperature 160° -
220° F (71°-104° C).  If gauge indicates higher
temperature, stop vehicle, shift transmission into neutral,
apply parking brake and run engine at 1000-1200 RPM
until oil temperature returns to normal.

 7.  Tachometer. _ Indicates engine speed.  2,300 engine
RPM normal under no load.

8.  Engine Oil Temperature Gauge. -  Will indicate
when engine is overheating.  Refer to manual for specific
engine temperature ranges.

9.  Voltmeter. -  Indicates battery charging or
discharging.

10. Engine Oil Pressure Gauge. -  Pressure should read
20-35 PSI (1.37 - 2.4 BAR) at idle with engine warm.
Full load condition, pressure should be approximately
50-80 PSI (3.4 - 5.4 BAR).  If gauge fails to indicate oil
pressure upon start up, stop engine immediately and find
cause.

11. Light Switch - four position switch turn as follows:
Position 1.  Off
Position 2. Front lights and rear red.
Position 3. Rear lights and rear red.
Position 4. All lights on.

12. Start Switch -  Turn switch to position 1 for pre-
heat, and turn to momentary  position 2 for starting
engine.

13. Horn Button - Push to sound horn.

14. Pre-heat Indicator Light - (Deutz only) light will
glow indicating engine is ready to start.  When engine
is warm, it is not necessary to utilize pre-heat.

15. Hour meter - This gauge indicates the actual
engine running hours.

16. Accelerator Pedal - Push to increase engine RPM.

17. Brake Pedal - Push to activate service brakes.

18. Seat Adjustment - Adjust for operator comfort.

19. Transmission Pressure Gauge - Refer to specific
page for normal operating range.

20. Fire Suppression Button - (optional) Pull pin and
depress red button to activate fire suppression system.

21. Warning Buzzer - Depending on engine and
chassis configuration, the warning buzzer will sound for
the following events:

1.  low engine oil pressure
2.  low transmission oil pressure
3.  high engine temperature

22. Pre-heat Button - (Deutz Only) Pressing and
holding button will energize glow plugs.  Not necessary
when engine is warm.

23. Park Brake Test Button - For vehicles equipped
with a “Park BrakeTest” button, depressing and holding
this button allows the operator to isolate the parking
brake from the service brake for testing purposes.
Follow the instruction tag as follows:

1. Apply parking brake.
2. Place transmission in 3rd gear F.
3. Increase engine RPM to maximum.
4. Vehicle should not move.

If vehicle moves,  park vehicle in safe area, apply
wheel chocks and notify maintenance for brake
inspection and/or adjustment.  If vehicle is equipped
with Ford /New Holland axles, the service brakes act as
the parking brake and are tested with this procedure.

24. Service Brake Test.  For vehicles equipped with
John Deere axles, test the service brakes by fully
depressing the service brake pedal, Placing the
transmission  in forward, 2nd gear, release the parking
brake and increase engine RPM to maximum for 3-5
seconds.  Vehicle should not move.  If vehicle moves,
park, apply wheel chocks and contact maintenance.

25. Canopy Lights - Turn to on position to operate
canopy lights.

26.  Beacon/Strobe (Optional) Turn to on position to
operate Beacon or strobe light.

!
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•

 

Low Hyd. Oil Level - High Hyd. Oil Temp -  Hyd. Filter Restriction. (Optional)
• This warning light advises the operator or maintenance personnel that the hydraulic

circuit is experiencing problems with “Low Hyd Oil Level”, “High Hyd Oil Temp”
or excessive “Hyd Oil Filter Restriction”.  In addition to the warning light, any of the
above listed faults will also activate relay #R5 which will remove voltage supply
from the operators Boom/Tool joysticks disabling the operation of the vehicles until
corrections are made.

Power Light.

•
 

The power light is an indication that the ignition switch has been turned to the “ON”
position.  It will remain illuminated until the ignition is turned off.

Park Brake “On or Off”.
This light illuminates when the   drive line parking brake is engaged.  When the parking

   brake is released to set the vehicle in motion, this light will not be illuminated.  

INSTRUMENT PANEL WARNING DISPLAY CONTINUED….

Rear Brakes and Front Brakes.
Two individual lights are in the display to provide the operator with information
regarding possible auto brake application.  These lights are an indication that less than
1100 PSI exists in either the forward or rear brake circuit. Auto brake application
occurs when brake system pressure falls below 700 PSI.

©Copyright Getman Corporation 2001
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INSTRUMENT PANEL WARNING DISPLAY CONTINUED….

Engine Fault.

•  The engine fault warning light will illuminate in the event of low engine oil pressure or
high engine temperature.

!!
Transmission Fault. (Optional)

•  The transmission fault light will illuminate in the event of low hydraulic oil pressure
or high transmission temperature.

Declutch. (Optional)

•  The Declutch light indicates that the transmission of this vehicle is in declutch mode.
This means the transmission direction selector is disabled.  Depending on options
chosen, the following can activate the declutch option. 

1.  Parking Brake is “ON”.
2.  Diverter valve is in Accessories mode.
3.  Stabilizer jacks are not fully retracted.
4.  Man basket is not stowed level on deck.
5. Scissor deck is in elevated position.

©Copyright Getman Corporation 2001
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INSTRUMENTS AND OPERATING CONTROLS
GENERAL DESCRIPTION

Getman Model A-64 Chassis is a four wheel drive, articulating frame steering vehicle powered
by a diesel engine.  The power from the engine is transmitted through the torque converter to a
three speed, full reversing, powershift transmission.  From the transmission, driveshafts with
universal slip type joints transmit the power to the deep reduction, inboard planetary drive axles.

CAUTION
Steering is not functional when engine is not running.

Steering is full hydraulic type, utilizing a flange mounted, direct drive hydraulic pump which
provides hydraulic fluid to an orbitrol valve operated by the steering hand wheel..  This
activates two steering cylinders located at the articulating joint.

Braking Circuits.

Every effort has been made to ensure that you can stop this vehicle. The service brakes (axle
brakes) are a wet disk type with a dual system, permitting separate circuitry for front and rear
brakes.  Should failure occur in either circuit, the opposing circuit remains operational.  The
spring set, hydraulic released, driveline disk brake serves as a parking brake, manually set by
utilizing the dash-mounted parking brake control, and as a secondary brake which
automatically applies in the event of loss of hydraulic pressure of the front or rear brake
circuits, loss of transmission pressure or power failure.  This brake may also be manually
applied in the event of complete hydraulic circuit failure or mechanical failure of the internal
wet disk service brake mechanisms.

This vehicle is equipped with two Brake Warning Lights (located in the warning display pad
in the center of the instrument panel).  One for each the front and rear brake circuits.  A
warning light will illuminate when hydraulic pressure in a specific brake circuit falls below
the specific setting (1100 PSI/ 76 BAR) to provide adequate braking.  Should brake system
pressure continue to drop, the auto brake circuitry will apply the parking brake when the
pressure drops below 700 PSI.

The instruments and controls required to monitor and operate this vehicle are located in the
operators area.  Become familiar with position and/or operation of each.

 !
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CHECKS BEFORE START UP

Check all the engine belts for tension and condition.  Worn or
gouged belts should be replaced immediately.(see belt
adjustment procedure in Parts and Service Manual.)

Check Fire Extinguisher and  replace as needed.

Make sure frame joint safety bar is not connected.

Check lights and horn to ensure all are operational.

Check seat belt to make certain fastener works and belt is not
worn or cut.  Adjust operators seat to a comfortable operating

position.  Some seats have height adjustments.  See information
for seat adjustments.

Check area around vehicle for obstacles that
might be damaged by, or cause damage to,
vehicle when it is driven.

Check engine oil level.  Fill as required with
recommended lubricant.

Check air cleaner sight gauge.  If indicator is in
the red zone, clean or replace filter element/s.
Visually inspect rubber connectors and clamps.

Check hydraulic oil reservoir level with engine
shut off.  Oil level should not be above the top
sight gauge or below the lower sight gauge.
Fill as required.

Check tire pressure, 95 PSI (6.55 BAR) is
recommended.  Check wheel nuts.  Do not
operate with loose or missing wheel nuts.

 

# 13
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STARTING PROCEDURE

All personnel must be a safe distance from vehicle before you enter operator’s compartment!

Frame safety bar must not be connected!

 

 

• Transmission selector #4 must be in the neutral position (N).
• Parking Brake button #1 must be pushed in, (Parking Brake Applied)
• Push button #13 to sound horn.
• Turn off/on/start switch, # 12 to “on” position and depress and hold button #15 to preheat

                    engine if necessary. (Deutz engine only)
• Turn start switch #12 to “start” position and hold until engine has started.  If engine does not

start within 15 seconds, again depress glow plug button # 15 until indicator glows and try
starting again.

• Once engine is operating, allow to run at idle for two minutes.  Check to ensure engine oil
pressure and all other gauges are functional.

 !

 #4 & 5

# 1

# 12
# 13

# 15

IMPORTANT !

IMPORTANT
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AFTER ENGINE STARTS

Engine oil pressure gauge # 10 – pressure should read 15-35 PSI (1 – 2.4 BAR) at idle with
engine warm.  At full engine load, pressure should read between 60-80 PSI (4.9 – 5.4 BAR).  If
gauge fails to show pressure after engine start up, stop engine immediately and find cause.

Voltmeter # 9 – with engine running, this should read 12-16 volts  for 12 volt vehicles and 24 –
30 volts for vehicles equipped for 24 volts.

Transmission/Converter Oil Temperature # 6 – normal operating temperature is 160° to
220°F (71° -104° C)  If the gauge indicates temperature higher than 220° F, bring vehicle to a
stop, place transmission in neutral (N), apply parking brake and run  engine at 1000-1200 RPM
until oil temperature returns to normal.

Brake Pressure Gauges – there are two brake accumulator pressure gauges located on the
engine panel on the right hand side of the operators seat.  These display the individual hydraulic
pressures existing in the front and rear brake accumulators.  Normal operating pressure in these
gauges is between 1500 and 2200 PSI(103.5-151.5 BAR).

CAUTION Stop engine immediately if any gauge is not in its set range.

Test Parking/Secondary Brake -  this system is designed to hold a fully loaded vehicle on a
35% grade.  If vehicle is equipped with a Deutz F6L 912 or a CAT 3304 PCNA engine, apply
parking/secondary brake , place vehicle in forward, 2rd gear and apply full power.  Vehicle
should not move.  Vehicles equipped with other engines should be tested in 3rd gear.  If vehicle is
equipped with a park brake test button, this button should be depressed during test to isolate the
parking brake.

WARNING  

Do not operate any vehicle with a faulty parking/secondary brake system.
Serious personal injury or damage to vehicle may result.

# 9

# 10

# 6

 !

 !
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•     Once all gauges have been checked and are within normal operating ranges, vehicle is ready
      to operate.

•     Turn all Light Switches (#11, #24 & 25) to the ON position.

•     Depress Service Brake Pedal (# 17) and hold.

•     Check Brake Accumulator Pressure Gauges and check Instrument Panel Warning Display for
      Low Pressure Warning Lights (# 2).

•     Ensure all hydraulic stabilizers are in the up position (if applicable)

•    Check to be sure area is clear of all personnel and obstacles.  Select forward by pushing the
     gear selector lever (#4) forward and select 1st gear by pulling gear selector lever (#5)to the lower
     position.

•     Pull Park Brake Button (#1) to release the drive line disk brake.

•     Depress horn button (#13)on instrument panel to sound horn.

•     Release Foot Brake Pedal, test steering for proper operation and move vehicle slowly by
      gently depressing Accelerator Pedal (#16) with foot.

OPERATING VEHICLE

11

25

24
2

1

4

13

©Copyright Getman Corporation 2001



17

OPERATING VEHICLE (CONT’D)

Acquaint yourself with the “FEEL” of the
steering by driving the pattern shown above.
Do this several times until you become familiar
with vehicle steering and feel you would be
comfortable driving the vehicle in traffic areas.
To familiarize yourself with vehicle response to
an automatic application of the drive line brake,
drive straight, remove foot from accelerator
pedal and push Park Brake Button (#1) while
still rolling.

Park brake should set and vehicle should come
to a stop.  If this does not occur, have brake
circuit and adjustment checked by authorized
personnel.

When satisfied that you can safely and
comfortably operate the vehicle, find a long
straight open stretch of roadway and accelerate.
Start in 1st gear, shift to 2nd gear, and then to
3rd. (if conditions permit)  Make certain area
chosen is free of obstacles and/or other
personnel.  At higher speeds slight turns should
be tried as long as there is no danger of hooking
the rib or another vehicle.  Stop vehicle and
return transmission gear selector to neutral (N).
Apply Park Brake(#1).  Check all gauges again
to be certain they are within normal operating
range.

NOTE:  When travelling up a grade, select lower
gear if torque converter oil temperature
approaches 200°F (93 °C).

 CAUTION!

When proceeding down grades, use 1st gear.
Use of 2nd or 3rd gear could cause engine over
speeds and possible safety hazards to operator.

 !
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LUBRICATION AND MAINTENANCE

IMPORTANT

Whenever performing  service on this vehicle, make
certain it has first been placed in service position.

LUBRICATION
This section requires you to “add lubrication” at designated
intervals.  For proper lubricant, see Fluid Specifications.

REGULAR MAINTENANCE REQUIRED
Basic service and maintenance procedures are
illustrated in the maintenance manuals. These are to be
performed at regular intervals based on hours of
operation.

For further details on service and necessary major
component adjustments (i.e. engine, transmission, axles
etc.) see respective sections in service manual.  Read
and become familiar with them.

ENGINE OIL VISCOSITY RECOMMENDATIONS

The viscosity of the oil being greatly influenced by
the ambient temperature, the choice of SAE-grade
should be governed by the ambient temperature
of the engine site (see diagram).  If temperatures
temporarily fall below the limit of the SAE grade
selected, engine will not be damaged.  However,
starting performance will be affected.  During
winter operation viscosity grade should be
governed by ambient temperature when starting
engine.

 !

FLUID SPECIFICATIONS
COMPONENT SYMBOL FLUID

Transmission & Torque Converter TF Hydraulic Transmission Fluid, Type C-2 or C-3, MIL-L-2104C
Examples: Shell Donax T-5, Texaco Torque Fluid 47

Hydraulic system (Steering and 
Optional cylinders) HO Use only an “MS” API (MS-DG) oil, MIL-L244459.

Examples: Shell Tellus 68,  Texaco RO 68

Drive Axle Differential
(Front and Rear)

Mineral Base Oil.  Examples: Ford Oil No. M2C53-B,
MBO Shell Donax TD, Texaco 303 TDH Oil, Amoco 303,
Arco Tractor Fluid, Exxon Torque Fluid 66

All Grease Fittings including 
Upper &Lower Hinge Pins, 
Bearings & Oscillating Trunnion

EPG
Grade 2 Lithium Base Extreme Pressure Grease, MIL-G-10924A
Examples:  Shell Super Duty Lithium, MDS, 
Texaco Marfok Multi-Purpose

All Linkage EO Hand Oil As Required

Fuel System D2 #2 Diesel Fuel, Centane 40 Minimum.  

Battery H2O Distilled Water Only

IMPORTANT
The lubrication and maintenance schedule was developed to protect vehicle when operated in severe underground mining
conditions, these conditions may vary, and service intervals should be adjusted to meet your requirements.

 !

°C 

°F

SAE 10 W*

SAE 5  W/30 (Synthetic)*

SAE 20 W/20
SAE 30

SAE 40

SAE 10 W/30
SAE 10 W/40

SAE 15 W/30
SAE 15 W/40* Only with engine oil

pre-heating

 -40        -30      -20       -10        0        +10     +20      +30

 -40       -22        -4         14       32         50        68        86
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Place vehicle in service position.

NOTE:
Depending on dust conditions, air cleaner may require daily
service.

This vehicle will be equipped with one of the following air
filtration options.  Determine which system your vehicle is
equipped with and refer to the proper section for service
instructions.

AIR CLEANER SERVICE PROCEDURE
NOTE: Lack of engine power and/or excessive exhaust smoke
are signs that the air filter elements may require service.

Check service indicator.  Clear dust collector discharge slot
daily.  Service air cleaner ONLY when indicator locks in red
position.  Proceed as follows:

Loosen thumbscrew holding cover and remove cover.  Remove and
discard primary filter element.  Clean inside housing.  Install new
element.

Check cover gasket to ensure a good seal.  Reposition cover and
thumbscrew.  Reset service indicator.

Replace safety filter element every 5th primary filter change.  Safety
filter element is replaced in same manner as primary element change.

MAINTENANCE SCHEDULE AS REQUIRED

Check service indicator.  Clear dust collector discharge
slot daily. Service air cleaner ONLY when indicator
locks in red position.  Proceed as follows:

Loosen nuts on air cleaner housing and remove
precleaner panel.  Remove and discard dirty filter
cartridge.  Clean inside filter housing and install new
filter cartridge.

Clean precleaner panel.  Replace panel and tighten
nuts.  Reset service indicator.

©Copyright Getman Corporation 2001
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MAINTENANCE SCHEDULE
DAILY OR EVERY SHIFT CHANGE
Place vehicle in service position.

Component  Fluid*

1.    Tires……………………………………………….-----
2.    Hydraulic System………………………………… HO
3.    Engine…………………………………………….  EO
4.    Air Precleaner……………………………………. -----
5.    Fuel System……………………………………….. D2
6.    Belts………………………………………………. -----
7.    Oscillating Axle Trunnions……………………….EPG
8.    Transmission and Torque Converter……………… TF
9.    Upper and Lower Pivot Pin Bearings……………..EPG
10.  Steering Cylinder Bushings……………………….EPG
* Perform maintenance schedule as required
* See Fluid Specifications.

Check tire condition and pressure.  Do not operate vehicle
with low tire pressure.  Do not operate vehicle with badly
worn and/or gouged tires.

Check hydraulic reservoir sight gauges and fill as
required.  Fluid level should not be above top sight
gauge or below bottom sight gauge.

Check engine oil level.  Fill as required.
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DAILY MAINTENANCE OR EVERY SHIFT CHANGE (CONT’D)

Empty and clean precleaner dust bowl.                      Check fuel level.  Fill as required.

Check all engine belts for tension and condition. 
Worn or gouged belts should be replaced immediately.
Check belt tension as follows:

1.  Engine must be shut off.

2.  Push the belt at center
between pulleys with finger.

3.  Belt movement should be
3/8” to 5/8” ( 10 - 15 mm.)

Grease axle trunnions.

Check transmission fluid level.  Fluid should be
checked at normal operating temperature with
engine running at idle and transmission in neutral.
Fill as required.

Avoid any moving belts, components, or high
temperature areas.  Serious personal injury
can result from carelessness.

Visually inspect machine:

With Engine Running Check:
1.  Hydraulic system for leaks.
2.  Fuel system for leaks.
3.  Instruments for proper function.

With Engine Off Check:
1.  All controls for free movement.
2.  Mounting bolts.

NOTE:  Perform engine maintenance as
indicated in Deutz instruction manual.
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MAINTENANCE SCHEDULE
EVERY 50 OPERATING HOURS
Place vehicle in service position.

Component                    Fluid*
1.  Wheels……………………………………..--------
2.  Battery…………………………………….. H2O
3.  Air Cleaner…………………………………EO
4.  Air Cooling System…………………………-------
5.  Catalytic Exhaust Purifiers………………… -------
*  Perform Maintenance Schedule As Required.
*  Perform Maintenance Schedule Daily Or Every Shift.
*  See Fluid Specifications.

Check wheel nuts.  Nuts should be tightened to 360
ft./lbs. (49.8 kg/m).

Release and lift battery access plate.  Clean battery off.
Check fluid level in battery.  Add distilled water as
required.

Be aware of hydrogen gas build up under battery
access plate.  Keep open flame and sparks away from
battery.

Do not get battery acid on skin.  Keep all open
flame out of area.
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Add grease to both upper and lower pivot pin bearings.
(See specifications)

Add grease to both steering cylinder ends.

Check ALL air intake connections.  Tighten as required

Remove air cowl on injector side of engine by
releasing retainer snaps.  Clean cooling fins, oil
cooler, transmission cooler, and radiator if applicable
with compressed air.

Vehicles equipped with ECS catalytic air purifier:

1.  If vehicle is operated under heavy load with high
engine rpm at least 70% of operating time, a minimum
amount of maintenance will be required.  If engine
does not work hard and is allowed to idle for
excessive periods of time, the catalyst may become
“carboned up” and exhaust will start to smoke after a
few hours, indicating regeneration is necessary.

50 HOUR MAINTENANCE (CONT’D.)
DO NOT allow engine to idle more than five (5)
minutes at a time, or purifier will loose efficiency.

2.  Before vehicle is put into service, and during every
50 hour check, check exhaust back pressure at full
throttle by connecting a back pressure or water gauge to
the 1/8” NPT test port between purifier and exhaust
manifold.  If back pressure exceeds 29” (737 mm) H2O
or has risen 5” (127 mm) or more since last
regeneration, purifier must be regenerated.

ECS REGENERATION
Required Equipment:
1.  Nylon, hard-bristle parts cleaning brush.
2.  Solvent-air, parts cleaning gun.
3.  Super concentrate degreasing solution.
4.  Stoddard solvent or high grade kerosene (sulphur
free) -- 5 parts Stoddard to 1 part S.C.
5.  High pressure air source. (30 psi)
6.  Wrench.

Flammable Solution.  Use in accordance with
manufacturers recommendations.  Use in a properly
ventilated area.  Failure to follow these instructions
could result in serious injury.

Cleaning Procedure:
1.  Remove center section of purifier.
2.  Dry brush inlet face of catalyst.
3.  Air clean through outlet face of catalyst.
4.  Continue steps 1 and 2 until inlet face is clean.
5.  Completely soak catalyst in Stoddard, S.C. solution
for one hour.
6.  Solvent-air clean through outlet face of catalyst for
10 minutes.
7.  Air clean through outlet face.
8.  Repeat steps 4, 5, and 6 until purifier is clean.
9.  High pressure water wash purifier through outlet
face and air dry.
10. Replace purifier.
11. Record back pressure at full throttle, remove gauge
and tighten test plug.

NOTE: If high pressure steam is available, it may be
substituted for solvent solution.  Steam clean through
outlet face, keeping nozzle 2” (51 mm) away from
catalyst face.

NOTE: If purifier has been regenerated but engine
continues to smoke, engine must be serviced to
maintain safe exhaust conditions.  Refer to engine
instruction in Parts Service Manual.

©Copyright Getman Corporation 2001
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MAINTENANCE SCHEDULE EVERY
250 OPERATING HOURS
Place vehicle in service position.

Component                    Fluid
1.  Drive Line; Universal Joints, Slip Joints…….EPG
2.  Transmission…………………………………TF
3.  Hydraulic System……………………………HO
4.  Axle Differential Housing…………………..MBO
5.  Axle Breather……………………………….-------
6.  Engine………………………………………-------
7.  Parking Brake………………………………-------
*  Perform Maintenance Schedule as Required
*  Perform Maintenance Schedule Daily or Every Shift
*  Perform 50 Hour Maintenance
*  See Fluid Specifications.

Add grease to the five driveline universal joints, and
center bearing.

Add grease to driveline slip yokes, one fitting each.

Drain transmission oil by removing the drain plug.
Clean plug in solvent, dry, and replace in transmission.
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250 HOUR MAINTENANCE (CONT’D)

Remove transmission filter.  Replace with new filter.
Before installing filter, coat gasket with light film of oil.
Torque filter to 20 - 25 ft/lbs.  (27 - 34 N.m)

Fill and check transmission as follows:
1.  Fill transmission to low mark on dipstick.
2.  Run engine at idle 500-6-- rpm to prime converter
and hydraulic hoses.
3.  Re-check oil level with engine at idle and
transmission in neutral.  Bring oil level to low mark on
dipstick.  When oil reached normal operating
temperature of 180° to 200° F (82°to 93°C.) make a
final oil level check and bring to the full mark of the
dipstick.
4.  Check for oil leaks.

Remove reservoir fill cap and empty main hydraulic
reservoir by removing drain plug.

NOTE:  To avoid contamination, clean reservoir top before
servicing.

Remove return line filter.  Replace filter element and
install return line filter.  Install drain plug.  Fill
hydraulic reservoir with fluid.

Check hydraulic reservoir sight gauges.  Add fluid as
required.  Fluid level should not be above top sight gauge
or below lower sight gauge.

Check lubricant level in both differential housings.
Remove fill plug.  Gear oil should be level with full
plug bottom.  Add lubricant as required.  Replace fill
plug.  Refer to specification page for proper fluid.

Remove axle breather, clean in solvent and dry with
compressed air.  Re-install in axle.  Do for both axles.
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250 HOUR MAINTENANCE (CONT’D)

BRAKES -- INSPECTION AND ADJUSTMENT
Service Brakes
Drive axle brakes (service brakes) are self adjusting and do not
require regular inspection.  Inspection of internal wet disk axle
brakes should be performed during axle overhaul.  Overhaul
procedure can be found in the Getman Service Manual.

Parking Brake Spring Set Hydraulic Released

Ensure vehicle is parked on level area away from traffic.  Place
vehicle in the “Service Position”.  Parking brake must be dis-
engaged for adjustment so wheels must be securely blocked to
prevent vehicle movement.

•Loosen locking nut.

•Turn adjusting bolt clockwise until tight.

•Then loosen, by turning counter clockwise 1/2 turn.

•Tighten lock-nut and test.

NOTE:  Use parking/secondary brake test procedure (page 15)
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MAINTENANCE SCHEDULE EVERY
500 OPERATING HOURS

Place vehicle in service position.

Component          Fluid

1. Hydraulic System………………………HO

•  Perform Maintenance Schedule as required.

•  Perform Maintenance Schedule Daily or Every Shift.

•  Perform 50 Hour Maintenance.

•  Perform 250 Hour Maintenance.
*See Fluid Specifications.

Remove reservoir fill cap.  Empty main hydraulic reservoir
by removing  drain plug.

NOTE:  To avoid contamination, replace cap and clean
reservoir top before proceeding.

Remove hydraulic reservoir access plate.  Disconnect
sump strainer located inside reservoir.

NOTE: Strainer suction port must be closed off with an
1 1/2” NPT cap to prevent circuit contamination and
possible damage to hydraulic components.

Clean reservoirs inside with steam or solvent.

Clean or replace sump strainer and re-install inside
reservoir.

Remove return line filter.  Replace filter element.  Install
return line filter.

Install reservoir access plate, install drain plug, and fill
hydraulic reservoir with fluid.  Check specifications.

Check hydraulic reservoir sight gauges.  Add fluid as
required.   Level should not be above upper sight gauge
or below lower sight gauge.

©Copyright Getman Corporation 2001
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MAINTENANCE SCHEDULE

EVERY 1000 OPERATING HOURS
Place vehicle in service position

Component                        Fluid

1.  Axle Differential Housing………………………MBO
2.  Axle Breather…………………………………..--------

•  Perform Maintenance Schedule as required.

•  Perform Maintenance Schedule Daily or Every Shift.

•  Perform 50 Hour Maintenance.

•  Perform 250 Hour Maintenance.

•  Perform 500 Hour Maintenance.
*See Fluid Specifications.

Remove front and rear axle differential drain plugs.  When axle are
empty of all fluid, clean and re-install drain plugs.

Remove differential fill plugs (one per axle).  Add specified lubricant until
fluid level reaches bottom of oil fill plug port.  Clean and re-install
differential fill plugs.

©Copyright Getman Corporation 2001
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SPECIFICATIONS

FUEL
Use No. 2 Diesel Fuel, Cetane 40 Minimum.

Use a dependable brand of diesel fuel with a sulfur content of less than 0.5%.  Use care when
re-fuelling to avoid fuel system contamination.  Use a winter grade fuel when operating vehicle
in low temperatures.  NOTE: To avoid drawing air into the fuel system, do not allow vehicle to
run out of fuel.

TIRES

   SIZE PLY RATING TYPE PSI BAR

  9.00 X 20        12   LCM  90   6.1

10.00 X 20        14   LCM 95   6.5

12.00 X 20        16   SMC 95   6.5

NOTE: This chart indicates tire pressure specifications ONLY.  Tire sizes are not interchangeable.
Always replace with tires of same size, type, and ply rating originally supplied with vehicle

PRESSURES
TYPE PSI BAR

Engine Oil Pressure at 1000 RPM                            60-80                    4.1-5.5

Steering Hydraulic System at low idle with                         1500-2000              103-138
vehicle turned and held against stops.  
NOTE: Checks made at 150°F (65°C) oil temperature.

Transmission Clutches - run engine at approx. 2000 RPM,                     180-220               12.4 - 15
engage each clutch forward and reverse. (see manual for details)
NOTE: Trans pressure check should be performed 
at 180° - 200°F ( 80°-93°C) oil temperature.

Hydraulic brake charging pressure.
John Deere Axles                          1650-2200            114 - 151

 Ford / New Holland  D45              1650-2200            114 - 151

Pressure from brake treadle valve
John Deere Axles    1000    69.0
Ford / New Holland D45    1500   103.5
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LUBRICANTS CROSS REFERENCE

ENGINE AND AIR CLEANER OIL

(Engine Manufacturers Specifications)

Shell…………………………………………...Rotella
Amoco…………………………………300 Motor Oil
Arco………………………………Acrofleet Plus S - 3
Citgo………………………………...C-500 Motor Oil
Conoco…………………………...Diesel Oil S-3 Fleet
Gulf………………………………………..Super Duty
Mobile…………………….……………...Delvac 1300
Sun………………………………………..Sunfleet S-3
Texaco……………………………….Ursa Oil Super 3
Exxon……………………………………………XD-3

POWERSHIFT TRANSMISSION OIL      FUNK /
CLARK / BORG WARNER          (TYPE   C - 3)

Shell……………………………………….Donax  T-5
Amoco…………………………………………....C - 3
Arco………………………………………………C - 3
Citgo……………………………Torque Converter 250
Conoco…………………………Hydraulic Trans. C - 3
Gulf………………………………………HT C3 Fluid
Mobile………………………………Power Fluid C - 3
Sun…………………………….…..C - 3 Transmission
Texaco………………………………..Torque Fluid 47

AXLES - CLARK & ROCKWELL
TRANSFER CASE AND MANUAL TRANSMISSION

(85W/140 Gear Lube)

Shell………………………………………...Spirax HD
Amoco……………………………..MP Multi-Purpose
Arco……………………………………...HD Gear Oil
Citgo……………………………………..MP Premium
Conoco………………………………...Universal Gear
Gulf……………………………………...Transgear EP
Mobile…………………….…………………...Lubrite
Sun………………………………………..Sunfleet XL
Texaco………………………………….. Multigear EP
Exxon…………………………………….GX Gear Oil

AXLES -
FORD NEW HOLLAND / JOHN DEERE

CLARK HURTH

 Shell……………………………………….Donax TD
Amoco…………………………………….…303Fluid
Arco………………………………..……Tractor Fluid
Citgo…………………………Tractor Hydraulic Fluid
Conoco…………………………Power Trans 11 Fluid
Gulf………………………..…Universal Tractor Fluid
Mobile…………………….………….Mobilefluid 424
Sun………………………………………...Altran J20A
Texaco…………………………………...303 TDH Oil
Exxon…………………………………Torque Fluid 56

HYDRAULIC OIL

                     
Shell………………………………………..…Tellus 68
Amoco…………………………………Amovis AW 68
Arco…………………………………..…Duro AW 315
Citgo…………………………….AW 68 Hydraulic Oil
Conoco………………………………………….CPS 37
Gulf…………………………………..Harmony  68AW
Mobile…………………….……………………DTE 26
Sun………………………………………...Sunfleet 300
Texaco……………………………………….…..RO 68
Exxon……………………………………...…Nuto H68

CHASSIS GREASE

Shell……………………..…Super Duty Lithium MDS
Amoco……………………………………...…Molylith
Arco……………………………………..……EP Moly
Citgo…………………………………        Extra Range
Conoco……………………………….…Super Lube M
Gulf……………………………………...Gulflex Moly
Mobile…………………….……..Mobilegrease Special
Sun…………………………………..…..Prestige Moly
Texaco……………………….…Marfok Multi-purpose
Exxon…………………………………...…Beacon Q-2
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Getman Equipment

STORAGE PROCEDURES
The following storage instructions are intended to help
ensure optimum performance from Getman equipment that
will not be utilized for a period of three months to one year.

It is important that these instructions  be followed as
described in order to keep your warranty valid.

ENGINE
Change oil using an oil with corrosion preventing properties of at least a HD-S1 oil.   Listed
are some of the oils that have been approved:  ESSO  MZ20W20V7N; TEXACO EKM 162

SHELL V6828.

Change oil and fuel filters.

Fill tank completely with a mixture of diesel fuel and 10% corrosion inhibiting motor oil.

Run engine for at least 10 minutes to adequately fill fuel lines and filters, injection pump and
nozzles with preservative mixture.

If engine is to be stored for over six (6) months, seal intake and exhaust system to keep out
moisture.

TRANSMISSION & HYDRAULICS
No special care is required except exposed cylinder rods should be covered with grease.

AXLES
Axle housings should be completely filled to eliminate the chance of moisture condensation.

BRAKE SYSTEM
If applicable, drain all air reservoir of moisture.

BATTERY
Remove battery/batteries, clean off top, fill with distilled water, charge and store in a well
ventilated area.  Do not store on concrete or metal.

EQUIPMENT STORAGE FOR LESS THAN 3 MONTHS
When storing equipment for less than three (3) months, vehicle(s) should be started and
driven for a minimum of ten (10) minutes every two (2) weeks.
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SAFETY INSTRUCTIONS

SAFETY ALERT SYMBOL

This symbol will appear at various point throughout the manual with warning statements.  Its 
appearance means ATTENTION!  BECOME ALART!  YOUR SAFETY IS INVOLVED!

WARNING

Do not raise scissor platform under or near any overhead electric cables or 
wires.  Failure to follow this warning could lead to injury or death.

• You must have a basic operation and safety knowledge before operating scissor platform.

• Always place vehicle in a straight position as possible. Parking the vehicle in an articulated 
position when raising scissor platform can cause instability.

• Always apply vehicle park brake. Place wheel chocks under wheels before operating scissor.

• Always lower outriggers prior to placing scissor deck in operation.  Try and place vehicle on 
as level a position as possible.

• Never operate outriggers when scissor platform is in raised position.

• Keep working area clear of all pedestrians when operating scissor platform.

• Never exceed maximum capacity stated on scissor platform capacity plate.

• Never walk, stand, or perform work below a  raised scissor platform..

• Never place vehicle in motion with scissor platform raised.

• After completing scissor operations, disengage PTO using diverter in operators 
compartment.

• Do not weld on scissor arm structure without permission from approved service shop.

• When the vehicle is placed out of service, an “OUT OF SERVICE” tag must be displayed.

©Copyright Getman Corporation 1989SCISSOR 4















Installation 00-02-0528 page 1 of 18

Installation and Operations Manual

00-02-0528
Revised 02/06

Section 78

Please read the following information before installing. A visual inspection of this product for damage during shipping is 
recommended before mounting. It is your responsibility to have a qualified person install this unit.

GENERAL INFORMATION

Description
The PowerView is a powerful new display in a line of components manufactured
by FWMurphy as part of its J1939 MurphyLink™† Family. The J1939
MurphyLink™ Family of products have been developed to meet the needs for
instrumentation and control on electronically controlled engines communicating
using the SAE J1939 Controller Area Network (CAN). 
The PowerView System is comprised of the PowerView and the Mlink™
PowerView Gages.  The PowerView is a multifunction tool that enables equipment
operators to view many different engine or transmission parameters and service
codes. The system provides a window into modern electronic engines and transmis-
sions.  The PowerView includes a graphical backlit LCD screen. It has excellent
contrast and viewing from all angles. Back lighting can be controlled via menu or
external dimmer potentiometer. The display can show either a single parameter or a
quadrant display showing four parameters simultaneously. Diagnostic capabilities
include fault codes with text translation for the most common fault conditions. 
The PowerView has four buttons using self-calibrating charge transfer activation
technology, which eliminates the concern for pushbutton wear and failure. In addi-
tion, operators can navigate the display with ease. 
The enhanced alarm indication has ultra bright alarm and shutdown LEDs (amber
& red). It has a wide operating temperature range of -40 to +85º C (-40 to185º F),
display viewing -40 to +75º C (-40 to 167º F), and increased environmental sealing
to +/- 5 PSI (± 34kPa). It also features Deutsch DT style connectors molded into
the case and fits quickly and easily into existing 2-1/16 in. (52 mm) gage opening
with little effort.
Other components in the system are microprocessor-based Mlink™
PowerView Gages for displaying critical engine data broadcast by an elec-
tronic engine or transmission’s Engine Control Unit (ECU): engine RPM, oil
pressure, coolant temperature, system voltage, etc. and a combination audi-
ble alarm and relay unit for warning and shutdown annunciation. Up to 32
components may be linked to the PowerView using a simple daisy chain
wire connection scheme using RS485. The PowerView and all connected
components can be powered by 12- or 24-volt systems.

Warranty
A limited warranty on materials and workmanship is given with this
FWMurphy product.  A copy of the warranty may be viewed or printed by
going to www.fwmurphy.com/warranty.html

Display Parameters
The following are some of the engine and transmission parameters displayed
by the PowerView in English or Metric units as well as in Spanish, French,
or German (when applicable, consult engine or transmission manufacturer
for SAE J1939 supported parameters):

❖❖ Engine RPM
❖❖ Engine Hours
❖❖ Machine Hours
❖❖ System Voltage
❖❖ % Engine Load at the current RPM
❖❖ Coolant Temperature
❖❖ Oil Pressure
❖❖ Fuel Economy
❖❖ Throttle Position
❖❖ Engine Manifold Air Temperature
❖❖ Current Fuel Consumption
❖❖ Transmission Oil Pressure
❖❖ Transmission Oil Temperature
❖❖ Transmission Gear Position
❖❖ Active Service Codes
❖❖ Stored Service Codes (when supported)
❖❖ Set Units for display (English or Metric)
❖❖ Engine Configuration Parameters

† MurphyLinkTM is a registered trademark of FWMurphy. All other trademarks and 
service marks used in this document are the property of their respective owners.

Specifications
Display: 1.3 x 2.6 in. (33 x 66 mm), 64 x 128 pixels.
Operating Voltage: 8 VDC minimum to 32 VDC max.
Reversed Polarity: Withstands reversed battery terminal polarity indef-

initely within operating temperatures.
Operating Temperature: -40 to +85ºC (-40 to185ºF).
Display Viewing Temperature: -40 to +75ºC (-40 to 167ºF).
Storage Temperature: -40 to +85ºC (-40 to185ºF).
Environmental Sealing: IP68, +/- 5 PSI (+/- 34.4 kPa). 
Power Supply Operating Current: (@ 14 VDC)= 

52 mA minimum; 268 mA maximum (LCD heater on).
CAN BUS: SAE J1939 Compliant. 
Case: Polycarbonate / Polyester.
Clamp: Polyester (PBT).
Connectors: 6-Pin Deutsch DTO6 Series. 
Maximum Panel Thickness: 3/8 in. (9.6 mm).
Mounting Hole: 2.062 inch (52 mm) in diameter.
Auxiliary Communications: Either:

Gages: One (1) RS485 port, MODBUS RTU master.
MODBUS: One (1) RS485 port, MODBUS RTU slave, selectable
baud rate; 9600; 19.2K; 38.4K.

Potentiometer (External Dimmer)Input: 1K ohm, 1/4 W
Shipping Weights (all models): 1/2 lb. (225 g.)
Shipping Dimensions (all models): 6 x 6 x 6 in. (152 x 152 x 152 mm).

WARNING
BEFORE BEGINNING INSTALLATION OF THIS MURPHY PRODUCT

✔✔ Disconnect all electrical power to the machine.
✔✔ Make sure the machine cannot operate during installation.
✔✔ Follow all safety warnings of the machine manufacturer.
✔✔ Read and follow all installation instructions.

™
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GENERAL INFORMATION continued

Amber
Warning LED

Menu Key Enter Key

Bezel

Red Shutdown
Derate LED

Left Arrow Key (Scroll Up) Right Arrow Key (Scroll Down)

Display

Keypad Functions
The keypad on the PowerView is a capacitive touch sensing system.
There are no mechanical switches to wear or stick, and the technology
has been time proven in many applications. It operates in extreme tem-
peratures, with gloves, through ice, snow, mud, grease, etc., and it allows
complete sealing of the front of the PowerView. The ‘key is touched’
feedback is provided by flashing the screen. The keys on the keypad per-
form the following functions:

– Menu Key - The Menu Key is touched to either
enter or exit the menu screens.

– Left Arrow - The Left Arrow Key is touched
to scroll through the screen either moving the para-
meter selection toward the left or upward.

– Right Arrow - The Right Arrow Key is touched
to scroll through the screen either moving the parameter
selection toward the right or downward.

– Enter Key - The Enter Key (also known as Enter
Button) is touched to select the parameter that is high-
lighted on the screen.

Faceplate Features

Typical Mounting Dimensions

4.25 in.
(108 mm)

FRONT

SIDE HOLE CUTOUT

2.41 in.
(61 mm)

0.78 in. (20 mm)

3.18 in. (81 mm)

3.489 in.
(89 mm)

2.070 in.
(53 mm)

1.94 in.
(50 mm)

1.972 in. 
(50 mm)

R 0.063 in. 
(1.6 mm)

0.125 in. 
(3 mm)

2.062 in. 
(52 mm)
diameter

.953 in. 
(24 mm)
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Terminating 
Resistor PVJR

Wire harness PVW-P Wire harness PVW-J Wire harness PVW-J

Wire harness
PVW-J

Customer provided wire
harness or CAN extension
harnesses or power 
extension harnesses.

External Dimmer
Wire 24 inch.

To Engine
ECU

To Battery
Power

POWERVIEW
PV100

PV
W

-P
H

PV
W

-C
H

PVA Gage Next PVA Gage

Last PVA Gage or
PVAA Audible Alarm

To PVAA 
Audible Alarm

To optional
external device 

CAN–SHLD

CAN–HI

CAN–LO

External
Dimmer

GRND

B+

  

Relay N.O.

Relay N.C.

Ext.
Sonalert

Relay Comm.

  

Optional PVW-A wire harness
(includes terminating resistor) 

OR 

A B

A B

A B

A B A B

MECHANICAL INSTALLATION

Typical Quick-Connect Diagram

PowerView Unit Back View
Deutsch DT06-6S Style Connections

Recommended Connectors:
Body: Deustch DT06-6S
Wedge Lock: W6S
Terminals: 0462-201-16141
Sealing Plug: 114017

Plug A Plug B

BA

PIN 4 CAN–SHLDPIN 3 CAN–LO

PIN 5 Dimmer
Potentiometer

PIN 2 CAN–HI

PIN 6 GRNDPIN 1 V+

PIN 4 RS485–PIN 3 RS485+

PIN 6 GRNDPIN 1 V+

ELECTRICAL INSTALLATION
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GRND

V+

Battery

Ignition
Switch

Red-V+

Green-CAN_L

ENGINE
CONTROL
MODULE

(SAE J1939
Compliant)

Yellow-CAN_H

Gray-CAN_SHLD

Blue-Back Light
NOTE 7

RS485 (+) Data

 RS485 (-) Data

PowerView Deutsch DT06-6S Style Unit to PVA Gage

 Illumination
Control*(optional)

Pin 4

Pin 3

Pin 2

P
in

 1

P
in

 6

Pin 6

Pin 1

Pin 3

Pin 4

P
in

 5

Gray-Ground

NOTE 1

NOTE 2

NOTE 5

PVA Gage 

NOTE 4

NOTE 3

Note 1: Place Resistor between  
CAN–H and CAN–L Line near 
PowerView (included in PVW-P or 
factory purchased panels).

Note 4: Only use 120 ohm 
characteristic impedance cable, 
ex Belden 9841.

Note 5: RS485 shield connected 
to PowerView end only.

Note 6: Place Resistor at End of  
Line on last PVA gage. (Included 
for factory purchased panels.) 

Note 7: If a backlight dimmer is not
used, connect the blue backlight wire
to ground. Do not leave the blue
backlight wire unconnected.

Note 2: Use SAE J1939 compliant 
wiring or equipment.

Note 3: Electronic dimmer switch  
recommended with 4A, capacity 
or heavy duty rheostat switch,  
1000 ohm, 0.25 watt.

120 Ω
See Note

120 ohms

See 
NOTE 6  

Back View

Battery

Ignition
Switch

Red-V+

Green-CAN_L

ENGINE
CONTROL
MODULE

(SAE J1939
Compliant)

Yellow-CAN_H

Gray-CAN_SHLD

Blue-Back Light

RS485 (+) Data

to MODBUS Output
 RS485 (-) Data

For a complete listing of MODBUS Registers  
visit our website at www.fwmurphy.com

 Illumination Control*(optional)

Pin 4

Pin 3

Pin 2

P
in

 1

P
in

 6

Pin 3

Pin 4

P
in

 5

Gray-Ground

NOTE 1

NOTE 2

NOTE 5

NOTE 4

NOTE 3

NOTE 7

Note 1: Place Resistor between  
CAN–H and CAN–L Line near 
PowerView (included in PVW-P  
or factory purchased panels).

Note 4: Only use 120 ohm 
characteristic impedance cable, 
ex Belden 9841.

Note 5: RS485 shield connected 
to PowerView end only.

Note 6: Place Resistor at End of Line. 
(Included for factory purchased panels.) 

Note 7: If a backlight dimmer is not
used, connect the blue backlight wire
to ground. Do not leave the blue
backlight wire unconnected.

Note 8: PVA gages cannot be used  
with the MODBUS feature.

Note 2: Use SAE J1939 compliant 
wiring or equipment.

Note 3: Electronic dimmer switch  
recommended with 4A, capacity 
or heavy duty rheostat switch,  
1000 ohm, 0.25 watt.

120 Ω
See Note

See NOTES 6 and 8  

PowerView Deutsch DT06-6S Style Unit to MODBUS Output

TYPICAL WIRING DIAGRAMS 

IMPORTANT: To eliminate external interference: RS485(+) and RS485(-) should be twisted pair cable or twist wires together, one twist per
inch minimum. CAN–L, CAN–H and CAN Shield should be approved J1939 CAN bus cable (CAN wire for example: RADOX plug and play cable,
from  Champlain cable). (RS485 wire for example: BELDEN 9841 or 3105A).
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PowerView Menus (First Time Start Up)
1. When power is first applied to the PowerView, the "Logo" is displayed.

2. The "Wait to Start" message will be displayed for engines with a
pre-startup sequence. Once the "Wait to Start" message is no longer dis-
played the operator may start the engine. Note: Displays only when SAE
J1939 message is supported by engine manufacturer.

3. Once the engine has started the single engine parameter is displayed.

Main Menu Navigation
1. Starting at the single or four engine parameter display, touch "Menu".

2. The first seven items of the “Main Menu” will be displayed.
Touching the "Arrow Buttons" will scroll through the menu selection.

3. Touching the right arrow button will scroll down to reveal the last
items of “Main Menu” screen highlighting the next item down.

4. Touch the "Arrows" to scroll to the desired menu item or touch "Menu"
to exit the Main menu and return to the engine parameter display.

Selecting a Language
1. Starting at the main menu display use the "Arrows" to scroll to the
"Language" menu and once highlighted touch the "Enter" button. 

2. The language choices will be displayed. Use the "Arrow" buttons to
scroll through the selections and touch "Enter" to make a selection.

3. Now that you have selected the language, touch the "Menu" button to
return to the main menu display. 

POWERVIEW OPERATION

WAIT TO
START

PREHEAT

1800 RPM
COOL TEMP

98%
LOAD@RPM

14.2
BAT VOLT

57 PSI
OIL PRES

1000 RPM
ENG RPM

98%
LOAD@RPM

14.2
BAT VOLT

57 PSI
OIL PRES

1000 RPM
ENG RPM

LANGUAGES
STORED CODES
ENGINE CONF
SETUP 1-UP DISPLAY 
SETUP 4-UP DISPLAY 
SELECT UNITS

GO TO 1-UP DISPLAY

ENG RPM

ENG RPM

ADJUST CONTRAST
UTILITIES

ADJUST BACKLIGHT

LANGUAGES
STORED CODES
ENGINE CONF
SETUP 1-UP DISPLAY
SETUP 4-UP DISPLAY
SELECT UNITS

GO TO 1-UP DISPLAY

GO TO 1-UP DISPLAY
LANGUAGES
STORED CODES
ENGINE CONF
SETUP 1-UP DISPLAY
SETUP 4-UP DISPLAY
SELECT UNITS

LANGUAGES

ESPAÑOL
FRANÇAIS
DEUTSCH

ENGLISH ❋❋

0 1500 3000

1800 RPM
COOL TEMP

0 1500 3000
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Stored Fault Codes
1. Starting at the single or the four engine parameter display touch the
"Menu button". 

2. The main menu will pop up on the display. Use the "Arrow Buttons" to
scroll through the menu until the Stored Fault Codes is highlighted.

3 Once the "Stored Fault Codes" menu item has been highlighted touch
the "Enter Button" to view the "Stored Fault Codes" (when applicable,
consult engine or transmission manufacturer for SAE J1939 supported
parameters).

4. If the word "MORE" appears above the "Arrow Buttons" there are
more stored fault codes that may be viewed. Use the "Arrow Buttons" to
scroll to the next Stored Diagnostic Code.

5. Touch the "Menu Button" to return to the main menu.    

6. Touch the "Menu Button" to exit the Main menu and return to the
engine parameter display.

Engine Configuration Data
1. Starting at the single or four engine parameter display touch the
"Menu Button".

2. The main menu will pop up on the display. Use the "Arrow Buttons"
to scroll through the menu until the "Engine Configuration" is highlighted.

3. Once the "Engine Configuration" menu item has been highlighted
touch the "Enter Button" to view the engine configuration data.

POWERVIEW OPERATION continued

98%
LOAD@RPM

14.2
BAT VOLT

57 PSI
OIL PRES

1000 RPM
ENG RPM

GO TO 1-UP DISPLAY
STORED CODES
ENGINE CONFG
SETUP 1-UP DISPLAY
SETUP 4-UP DISPLAY
SELECT UNITS
ADJUST BACKLIGHT

STORED CODES

GO TO 1-UP DISPLAY
STORED CODES
ENGINE CONFG
SETUP 1-UP DISPLAY
SETUP 4-UP DISPLAY
SELECT UNITS
ADJUST BACKLIGHT

STORED CODES

1 of x

SPN110 FMI10

MORE                        HIDE 

HIGH COOLANT TEMP

▼▼

▼▼

1 of x

SPN110 FMI10

MORE                        HIDE 

HIGH COOLANT TEMP

▼▼

▼▼

98%
LOAD@RPM

14.2
BAT VOLT

57 PSI
OIL PRES

1000 RPM
ENG RPM

STORED CODES
ENGINE CONFG
SETUP 1-UP DISPLAY 
SETUP 4-UP DISPLAY 
SELECT UNITS
ADJUST BACKLIGHT

GO TO 1-UP DISPLAY

98%
LOAD@RPM

14.2
BAT VOLT

57 PSI
OIL PRES

1000 RPM
ENG RPM

1800 RPM
COOL TEMP

0 1500 3000

1800 RPM
COOL TEMP

0 1500 3000

ENG RPM

ENG RPM

GO TO 1-UP DISPLAY
STORED CODES
ENGINE CONFG
SETUP 1-UP DISPLAY
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4. Use the "Arrow Buttons" to scroll through the engine configuration data.

5. Touch the "Menu Button" to return to the main menu.

6. Touch the "Menu Button" to exit the Main menu and return to the
engine parameter display.

Faults and Warnings

Auxiliary Gage Fault
1. During normal operation the single or four parameter screen will be
displayed.

2. The PVA Series of auxiliary gages can be attached to the PowerView.
These auxiliary gages communicate with the Modbus master PowerView
via a daisy-chained RS-485 port. If at any time during system initialization

or normal operation an auxiliary gage should fail, the single or four para-
meter screen will be replaced with the "MLink Gage Fault" message.

3. To acknowledge and "Hide" the fault and return to the single or
four parameter display, touch the "Enter Button". 

4. The display will return to the single or four parameter screen.

Indicates Auxiliary Gage Fault

. Indicates Fault Warning

Indicates Derate or Shutdown Condition Fault 

5. Touching the "Enter Button" will redisplay the hidden fault.
Touching the "Enter Button" once again will hide the fault and return the
screen to the single or four parameter display. NOTE: The fault can only
be cleared by correcting the cause of the fault condition.

POWERVIEW OPERATION continued
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Active Fault Codes
1. During normal operation the single or four parameter screen will be
displayed.

2. When the PowerView receives a fault code from an engine control
unit the single or four parameter screen will be replaced with the "Active
Fault Codes" message. 

3. If the word "MORE" appears above the "Arrow Buttons" there are
more active fault codes that may be viewed.
Use the "Arrow Buttons" to scroll to the next "Active Fault Code"

4. To acknowledge and "Hide" the fault and return to the single or four
parameter display touch the "Enter Button".

5. The display will return to the single or four parameter display, but the
display will contain the "Active Fault"warning icon. Touching the "Enter
Button" will redisplay the hidden fault.

6. Touching the "Enter Button" once again will hide the fault and
return the screen to the single or four parameter display. 

7. The Single or Four parameter screen will display the fault icon until
the fault condition is corrected. NOTE: Ignoring active fault codes could
result in severe engine damage.

Shutdown Codes
1. During normal operation the single or four parameter screen will be displayed.

2. When the PowerView receives a severe fault code from an engine con-
trol unit the single or four parameter screen will be replaced with the
"Shutdown!" message.

POWERVIEW OPERATION continued
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3. To acknowledge and "Hide" the fault and return to the single or
four parameter display touch the "Enter Button".  

4. The display will return to the single or four parameter display, but
the display will contain the "Shut Down" icon. Touching the "Enter
Button" will redisplay the hidden fault. 

5. Touching the "Enter Button" once again will hide the fault and return
the screen to the single or four parameter display.   

6. The Single or Four parameter screen will display the fault icon until
the fault condition is corrected. NOTE: Ignoring active fault codes could
result in severe engine damage.

Back Light Adjustment
1. Starting at the single or four engine parameter display touch the
"Menu Button".

2. The main menu will pop up on the display. Use the "Arrow Buttons"
to scroll through the menu until the "Adjust Backlight" is highlighted. 

3. Once the "Adjust Backlight" menu item has been highlighted touch
the "Enter Button" to activate the "Adjust Backlight" function.

4. Use the "Arrow Buttons" to select the desired backlight intensity.

5. Touch the "Menu Button" to return to the main menu.

6. Touch the "Menu Button" to exit the Main menu and return to the
engine parameter display.                                              

POWERVIEW OPERATION continued
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Contrast Adjustment
1. Starting at the single or four engine parameter display, touch the
"Menu Button".                                            

2. The main menu will pop up on the display. Use the "Arrow Buttons"
to scroll through the menu until "Adjust Contrast" is highlighted. 

3. Once the "Adjust Contrast" menu item has been highlighted touch
the "Enter Button" to activate the "Adjust Contrast" function.

4. Use the "Arrow Buttons" to select the desired contrast intensity.

5. Touching the "Menu Button" will take you back through the menus.

Select Units
1. Starting at the single or four engine parameter display touch the
"Menu Button".

2. The main menu will pop up on the display. Use the arrow buttons to
scroll through the menu until the "Select Units" is highlighted.

3. Once the "Select Units" menu item has been highlighted touch the
"Enter Button" to access the "Select Units" function.

4. Use the arrows to highlight the desired units. "English" for Imperial
units i.e. PSI, ºF or Metric kPa, Metric Bar for IS units i.e. kPa, Bar, ºC.

5. Touch the "Enter Button" to select the highlighted units.

POWERVIEW OPERATION continued
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6. Touch the "Menu Button" to return to the "Main Menu".

7. Touch the "Menu Button" to exit the Main menu and return to the
engine parameter display.

Setup 1-Up Display
1. Starting at the single engine parameter display, touch the "Menu Button".

2. The main menu will pop up on the display. Use the "Arrow Buttons" to
scroll through the menu until the "Setup 1-up Display" is highlighted.

3. Once the "Setup 1-up Display" menu item has been highlighted
touch the "Enter Button" to access the "Setup 1-up Display" function.

4. Three options are available for modification of the 1-Up display.
a). Use Defaults – This option contains a set of engine parameters:

Engine Hours, Engine RPM, System Voltage, Battery Voltage, %
Engine Load at Current RPM, Coolant Temperature, Oil Pressure.

b). Custom Setup – This option allows for the modification of what
parameter, the number of parameters, and the order in which the
parameters are being displayed.

c). Automatic Scan – Selecting the scan function will cause the
1-Up Display to scroll through the selected set of parameters
one at a time, momentarily pausing at each.

5. Use Defaults - To select "Use Defaults" use the arrow buttons to
scroll to and highlight "Use Defaults" in the menu display.

6. Touch the "Enter Button" to activate the "Use Defaults" function.     

7. A message indicating the “Single Engine” parameter display parame-
ters are reset to the factory defaults will be displayed, then the display
will return to the “Custom Setup” menu.

POWERVIEW OPERATION continued
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8. Custom Setup - To perform a custom setup of the 1-Up Display, use
the arrow buttons to scroll to and highlight "Custom Setup" on the display.

9. Touching the "Enter Button" will display a list of engine parameters.

10. Use the "Arrow Buttons" to scroll to and highlight a selected para-
meter (parameter with a # symbol to right of it).

11. Touch the "Enter Button" to deselect the selected parameter remov-
ing it from the list of parameters being displayed on the 1-up display.

12. Use the "Arrow Buttons" to scroll and highlight the desired parameter
that has not been selected for display. 

13. Touch the "Enter button" to select the highlighted parameter for inclu-
sion in the Single Engine Parameter Display. 

14. Continue to scroll and select additional parameters for the custom
1-Up Display. Touch the "Menu button" at any time to return to the
"Custom Setup" menu.

15.   Automatic Scan - Selecting the scan function will cause the 1-
Up Display to scroll through the selected set of parameters one at a time.
Use the "Arrow Buttons" to scroll to the "Automatic Scan" function. 

16. Touching the "Enter Button" toggles the "Automatic Scan" function on.

17. Touching the "Enter Button" again toggles the "Automatic Scan"
function off.

POWERVIEW OPERATION continued
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18. Once the "Use Defaults", "Custom Setup" and "Automatic Scan" func-
tions have been set touch the "Menu Button" to return to the main menu.

19. Touch the "Menu Button" to exit the Main menu and return to the
engine parameter display.

Setup 4-Up Display
1. From the single or four engine parameter display touch the "Menu Button".

2. The main menu will pop up on the display. Use the "Arrow Buttons" to
scroll through the menu until the "Setup 4-Up Display" is highlighted.

3. Once the "Setup 4-Up Display" menu item has been highlighted
touch the "Enter Button" to activate the "Setup 4-Up Display" menu.

4. Touch the "Enter Button" to activate the "Use Defaults" function.
This action will reset the unit to the factory default.

5. The "Use Defaults"screen will be displayed during the reseting peri-
od then will automatically return to the "Setup 4-Up Display" menu.

6. Select the "4-Up Custom Setup" from the "4-Up Setup" menu.

7. The quadrent with the backlit parameter value is the current selected
parameter. Use the "Arrow Buttons" to highlight the parameter value in
the quadrant you wish to place a new parameter.

8. Touch the "Enter Button" and a list of parameters will appear.

POWERVIEW OPERATION continued
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9. The parameter that is highlighted is the selected parameter for the
screen. Use the "Arrow Buttons" to highlight the new parameter to be
placed in the quadrent selected in the previous screen.

10. Touch the "Enter Button" to change the selected parameter in the
quadrant to the new parameter.

11. Use the "Menu Button" to return to the “4-UP Custom Setup” screen.

12. The parameter in the selected quadrent has changed to the parame-
ter selected in the previous screen.

13. Repeat the parameter selection process until all spaces are filled. 
14. Touch the "Menu Button" to return to the main menu.

15. Touch the "Menu Button" to exit the Main menu and return to the
engine parameter display.

Utilities (Information and troubleshooting)
1.   Starting at the single or four engine parameter display, touch the “Menu button”.

2. The main menu will be displayed. Use the “Arrow buttons” to scroll
through the menu until the “Utilities” is highlighted.

3. Once the “Utilities” menu item has been highlighted, touch the
“Enter Button” to activate the “Utilities” functions.  

4. Touch "Select" to enter the “Gage Data” display. When “Gage Data” is
selected the PowerView will communicate with the analog gages at a fixed
rate of 38.4 k Baud, 8 data bits, no parity check, 1 stop bits, half duplex.

POWERVIEW OPERATION continued
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5. Use the “Arrow buttons” to scroll through the items or touch “Menu”
to return to the “Utilities” menu.

6. Touch “Menu Button” to return to the “Utilities” menu.

7. Use the “Arrows” to highlight “Remove All Gages”. Touch “Select” to
clear gage data from memory. It takes a moment to clear all gages.

8. When the gage data has cleared, the display automatically returns to
the “Utilities” menu. Scroll to “Software Version”. Touch “Select” to
view the software version currently in the PowerView.

9. Touch “Menu” to return to “Utilities”. Highlight “Fault Conversion”
using the “Arrows”. Touch “Select” to enter the Fault convertion menu.

10. Use the “Arrows” to scroll to and highlight the desired version then touch
“Select”. An asterisk denotes which version is currently selected. 
NOTE: There are four (4) different methods for converting fault codes. The
PowerView always looks for J1939 Version 4 and can be set to read the code
as one of three (3) other J1939 versions if Version 4 is not being used. Most
engine ECU’s use Version 4, therefore in most cases adjustment of this menu
option will not be required.
Upon receiving an unrecognizable fault, change to a different J1939
Version. If the fault SPN does not change when the version is changed, the
ECU generating the fault is using Fault Conversion method 4. If the SPN
number does change but is still unrecognizable, try changing to another
J1939 Version not yet used and continue to check the SPN number. 

11. Touch the “Menu” button to return to “Utilities” menu. Touch the
“Menu” button again to to return to the “Main” menu.

MODBUS Setup
1.   Starting at the single or four engine parameter display, touch the “Menu
button”.

2. The main menu will be displayed. Use the “Arrow buttons” to scroll
through the menu until the “Utilities” is highlighted, then touch “Enter”.

POWERVIEW OPERATION continued
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3.   Once in the “Utilities” menu use the “Arrows” to scroll through the menu
until the “Modbus Setup” menu is highlighted, then touch “Enter”. 

4. Use the “Arrows” to scroll down to and highlight either the “Slave
Active or Master Active” modes. Touch the “Enter” button to toggle
between master and slave. 

5. Use the “Arrows” to scroll to the “Serial Port” menu to highlight it,
then touch “Enter”. 

6. Use the “Arrow” button to scroll to each selection to configure the
MODBUS values for your application.

7. When finished, touch “Menu” to return to the previous screen.
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POWERVIEW OPERATION continued



Source: SAEJ1939-71 Surface Vehicle Recommended Practice

Description PGN Parameter Display Value

Elec Eng Cont #2 - EEC2 61443 Accelerator Pedal Position THROTTLE
Percent Load at Current RPM LOAD@RPM

Elec Eng Cont #1 - EEC1 61444 Actual engine % torque ENG TORQ
Engine Speed ENG RPM

Engine hours, Revolutions 65253 Total Engine Hours ENG HRS

Fuel Consumption 65257 Trip Fuel TRIP FUEL
Total Fuel Used FUEL USED

Engine Temperature 65262 Engine Coolant Temp COOL TEMP
Fuel Temperature FUEL TEMP
Engine Oil Temperature OIL TEMP
Engine Intercooler Temperature INTC TEMP

Engine Fluid Level/Pressure 65263 Fuel Delivery Pressure FUEL PRES
Engine Oil Level OIL LVL
Engine Oil Pressure OIL PRES
Coolant Pressure COOL PRES
Coolant Level COOL LVL

Fuel Economy 65266 Fuel Rate FUEL RATE
Instantaneous Fuel Economy FUEL ECON
Average Fuel Economy AVG ECON

Ambient Conditions 65269 Barometric Pressure BARO PRES
Air Inlet Temperature AIR IN TP

Inlet/Exhaust Conditions 65270 Boost Pressure BST PRES
Intake Manifold Temp MANI TEMP
Air Filter Differential Pressure AIR DIF PR
Exhaust Gas Temperature EXH TEMP

Engine Fluid Level/Pressure #2 65243 Injector Metering Rail 1 Pres INJ PRES1
Injector Metering Rail 2 Pres INJ PRES2

Fan Drive-FD 65213 Estimated Percent Fan Speed FAN SPD

65226 DM1 - Active Diagnostic SRVCCODE
Diagnostic Messages 65227 DM2 - Previously Act Diag Codes STORCODE

65228 DM3 - Diagnostic Clear

Machine Hours (PowerView Calculated) N/A Machine Hours MACH HRS

Engine Conf. 65251 Engine Configuration ENG CONF

Hydraulic Pressure Governor Info-HPG 61448 Hydraulic Oil Pressure HYD PRES

Electronic Transmission Controller #1 61442 Output Shaft Speed OUT SFT SP
Electronic Transmission Controller #1 61442 Input Shaft Speed IN SFT SPD
Electronic Transmission Controller #1 61442 Torque Converter Lockup Engaged TORQ LOCK

Electronic Transmission Controller #2 61445 Selected Gear SLECT GEAR
61445 Current Gear CURNT GEAR

Transmission Fluids 65272 Transmission Oil Pressure TRAN PRES
Transmission Oil Temperature TRAN TEMP

Transmission Control 1-TC1 256 Requested Gear REQ GEAR

Auxiliary Pressures & Temperatures 65164 Auxiliary Temperature AUX TEMP
Auxiliary Pressure AUX PRES

Auxiliary Input/Output Status 65241 Auxiliary I/O #1 AUX 10 1

Cruise Control /Vehicle Speed 65265 Wheel Based Vehicle Speed VEH SPD

Alternator Voltage ALT VOLT
Vehicle Electrical Power 65271 Electrical Potential (Voltage) SYS VOLT

Battery Pot. Voltage (Switched) BAT VOLT

Vehicle Distance 65248 Trip Distance TRIP DIST
Total Vehicle Distance VEH DIST

Vehicle Fluids-VF 65128 Hydraulic Oil Temperature HYD TEMP

Dash Display-DD 65276 Fuel Level FUEL LEVEL

Rudder 127245 Rudder Angle RUD ANG

Speed 128259 Water Referenced H20 REF.SP

Small Craft Status, Port Trim 130576 Port Trim Tab P TRIM TAB

Small Craft Status, Starboard Trim 130576 Starboard Trim Tab S TRIM TAB

Support Allison DTCs Retarded Temperature Above Normal RETARDED OIL TEMPERATURE ABOVE NORMAL
(SPN=120, FMI=15)
Transmission Oil Temperature Above TRANSMISSION OIL TEMPERATURE ABOVE NORMAL
Normal (SPN=177, FMI=15)
Unknown General Transmission Fault GENERAL TRANSMISSION FAULT UNKNOWN
(SPN=2003, FMI=31)
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GLOSSARY (Troubleshooting information)

CANBUS FAILURE
PowerView has not received any CAN messages for at least 30 seconds.

NO DATA
PowerView has not received the particular message being displayed for

at least 5 seconds.

NOT SUPPORTED
PowerView has received a message from the ECU stating the displayed

message is not supperted.

DATA ERROR
PowerView has received an error message from the ECU for the dis-

played message.

EMPTY
No parameter selected for this 4-UP quadrant.

WAIT TO START PREHEATING
This is a message from the engine indicating it is in a preheating cycle.

Wait until this message clears before starting the engine.

TIMEOUT ECU NOT RESPONDING
The ECU did not respond to the PowerView request.

NO GAGE DATA
The PowerView has no record of connected gages to the RS485 bus.

Display Not Visible
Press and hold the “Menu” button for approximately 3 seconds.

MURPHY, the Murphy logo, and POWERVIEW™ are registered and/or common law trademarks of Murphy Industries,
Inc. This document, including textual matter and illustrations, is copyright protected by Murphy Industries, Inc., with
all rights reserved. (c) 2006 Murphy Industries, Inc. Other third party product or trade names referenced herein are
the property of their respective owners and are used for identification purposes only.

www.fwmurphy.com
918.317.4100   Email: sales@fwmurphy.com



 TROUBLESHOOTING CHECK 
LIST 
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CAUSE REMEDY 

  
ENGINE WON’T CRANK  
  
1. SHIFT LEVER IN WRONG POSITION 
2. PARK BRAKE NOT APPLIED 
3. MAIN FUSE IN BATTERY BOX 

BLOWN 
4. DEAD BATTERY 
5. LOOSE OR CORRODED CABLES 
6. NEUTRAL START SWITCH FAULTY 
7. START SWITCH FAULTY 
8. STARTER FAULTY 

1. APPLY TO NEUTRAL 
2. APPLY PARK BRAKE 
3. REPLACE FUSE 

 
4. CHARGE OF REPLACE 
5. CLEAN AND TIGHTEN 
6. REPLACE SWITCH 
7. REPLACE SWITCH 
8. REPLACE STARTER 

  
ENGINE CRANKS BUT WON’T START  
  
1. OUT OF FUEL 
2. SHUT OFF VALVES CLOSED 
3. FUEL FILTER PLUGGED 
4. FUEL LINES LEAKING 
5. PREHEAT FAILS 

1. FILL TANK 
2. OPEN VALVES 
3. REPLACE FILTER 
4. TIGHTEN ALL LINES 
5. TIGHTEN TERMINALS, REPLACE IF 

NEEDED 
  
ENGINE OVERHEATS  
  
1. BROKEN FAN BELT 
2. AIR INLET OBSTRUCTED 
3. LOW COOLANT LEVEL 
4. RADIATOR BLOCKED 

1. REPLACE BELT 
2. REMOVE OBSTRUCTION 
3. FILL SYSTEM 
4. CLEAN WITH COMPRESSED AIR OR 

HIGH PRESSURE WATER 
  
LOW OIL PRESSURE  
  
1. LOW OIL LEVEL 
2. PRESSURE GAUGE FAULTY 
3. RELIEF VALVE FAULTY 
4. OIL PUMP WORN 
5. EXCESSIVE WEAR IN BEARINGS 

1. FILL TO PROPER LEVEL 
2. REPLACE GAUGE 
3. CLEAN OR REPLACE 
4. REPLACE PUMP 
5. REBUILD OR REPLACE ENGINE 

  
TRANSMISSION NOT FUNCTIONING PROPERLY 

 
SEE “CONVERTER AND TRANSMISSION – SECTION 5” OF SPARE PARTS AND 
MAINTENANCE MANUAL. 
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PARKING BRAKE NOT HOLDING 
PROPERLY 

 

  
1. BRAKE OUT OF ADJUSTMENT 
2. BRAKE PADS WORN OUT 

1. READJUST 
2. REPLACE PADS 

  
PARKING BRAKE WON’T RELEASE  
  
1. HYDRAULIC PRESSURE LOW 
 
2. LOOSE OR BROKEN LINES 

1. CHECK OIL LEVEL, SEE BRAKE 
COMPONENTS SERVICE MANUALS 

2. TIGHTEN OR REPLACE 
  
STEERING SYSTEM NOT FUNCTIONING PROPERLY 

  
1. HYDRAULIC OIL LEVEL TOO LOW 
2. RELIEF VALVE IN FLOW DIVIDER 

TOO LOW 
3. HYDRAULIC PUMP WORN 
4. STEERING VALVE FAULTY 
5. STEER CYLINDER LEAKING 

1. FILL TO PROPER LEVEL 
2. CLEAN OR REPLACE AND CHECK 

RELIEF SETTING 
3. REPLACE PUMP 
4. REPLACE VALVE 
5. REPAIR OR REPLACE 

  
HYDRAULIC SYSTEM NOT FUNCTIONING PROPERLY 

  
1. LOW FLUID LEVEL 
2. SUCTION STRAINER BLOCKED 
3. HYDRAULIC FILTERS PLUGGED 
4. LOOSE CONNECTIONS OR 

DAMAGED HOSE 
5. RELIEF VALVE STICKING 
6. RELIEF VALVE SET TOO LOW 
7. WORN PUMP 

1. FILL TO PROPER LEVEL 
2. CLEAN OR REPLACE 
3. REPLACE FILTERS 
4. TIGHTEN OR REPLACE 
 
5. CLEAN OR REPLACE 
6. ADJUST TO PROPER SETTING 
7. REPLACE PUMP 

 
 



 PREVENTIVE MAINTENANCE 
SCHEDULE FORMS 

12630 
Page 1 of 5 

 

 
 
 

S/N________ HOURS________ DATE_________ 
 

SIGNATURE______________________________ 
 
 

DAILY SERVICES 
 
 

OK PARTS 
ORDERED 

UNIT 
DOWN 

PERFORM THE FOLLOWING CHECKS 

   Tire pressure and condition 

   Hydraulic fluid level 

   Engine oil level 

   Clean intake precleaner dust bowl 

   Fuel level 

   Engine belt adjustment and wear 

   Grease axle trunnions 

   Transmission fluid level 

   Grease top and bottom articulation pins 

   Grease steer cylinder pins 

   Hydraulic system leaks 

   Fuel system leaks 

   Instrument operation 

   All controls for movement and adjustment 

   Park brake performance 

   Service brake performance 
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 PREVENTIVE MAINTENANCE 
SCHEDULE FORMS 
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S/N________ HOURS________ DATE_________ 
 

SIGNATURE______________________________ 
 
 

50 HOUR SERVICE 
 
 

OK PARTS 
ORDERED 

UNIT 
DOWN 

PERFORM THE FOLLOWING CHECKS 

   Check wheel nut torque – 360 ft/lb. 

   Check battery fluid level and clean posts 

   Check air cleaner service indicator 

   Check air intake clamps and connections 

   Clean radiator fins 

   Check exhaust back pressure 

   Daily services 
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S/N________ HOURS________ DATE_________ 
 

SIGNATURE______________________________ 
 
 

250 HOUR SERVICE 
 
 

OK PARTS 
ORDERED 

UNIT 
DOWN 

PERFORM THE FOLLOWING CHECKS 

   Grease driveline and universal joints 

   Change transmission fluid 

   Change transmission filter 

   Change hydraulic fluid 

   Change hydraulic filter element 

   Check differential fluid levels 

   Clean axle breather vents 

   Change engine oil 

   Change engine oil filter 

   Change fuel filter 

   Change fuel water separator 

   Check park brake adjustment 

   50 hour services 

   Daily services 
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S/N________ HOURS________ DATE_________ 
 

SIGNATURE______________________________ 
 
 

500 HOUR SERVICES 
 
 

OK PARTS 
ORDERED 

UNIT 
DOWN 

PERFORM THE FOLLOWING CHECKS 

   Remove internal strainer from hydraulic reservoir 
and clean 

   250 hour services 

   50 hour services 

   Daily services 
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 PREVENTIVE MAINTENANCE 
SCHEDULE FORMS 
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S/N________ HOURS________ DATE_________ 
 

SIGNATURE______________________________ 
 
 

1000 HOUR SERVICES 
 
 

OK PARTS 
ORDERED 

UNIT 
DOWN 

PERFORM THE FOLLOWING CHECKS 

   Change differential fluid 

   500 hour services 

   250 hour services 

   50 hour services 

   Daily services 
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PARTS LIST INDEX 
A-64 SCISSOR LIFT 

DEBEERS SNAP LAKE 
S/N 6920 
02/09/07 

 
2. CHASSIS 

   
 10368 SIGHT GAUGE 
 11623 AUTO REFUELING SYSTEM 
 10398 FILL CAP (HYDRAULIC OIL) 
 15060 HYDRAULIC AUTO FILL 
 10448 HOLD DOWN FASTENERS 
 13758 SEAT ASSEMBLY 
 13942 STEERING (PINS, BEARINGS, BUSHINGS) 
 12043 ARTICULATION INSTALLATION 
 13960 ENCLOSED OPERATOR’S COMPARTMENT 
 



 
SIGHT GAUGE 10368 

Page 1 of 1 
 

 Updated: 
12/11/06 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

ITEM PART # DESCRIPTION QTY. 

1 53011 WINDOW SIGHT GAUGE 1 

 



 
AUTO REFUELING SYSTEM 11623 
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12/11/06 

 

 
 
 
 
 

ITEM PART # DESCRIPTION QTY. 

1 394003 RECEIVER AND CAP 1 

2 394008 FUELING VENT 1 

 



 
FILL CAP (HYDRAULIC OIL) 10398 

Page 1 of 1 
 

 Updated: 
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ITEM PART # DESCRIPTION QTY. 

 52500 CAP & SCREEN ASSEMBLY 1 

1 54048 CAP 1 

2 54003 SCREEN 1 

 



 HYDRAULIC FILL 
COMPONENTS 

15060 
Page 1 of 1 

 

 Updated: 
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ITEM PART # DESCRIPTION QTY. 

1 394004 RECEIVER 1 

2 394005 CAP 1 

 



 
HOLD DOWN FASTENERS 10448 

Page 1 of 1 
 

*ITEMS NOT SHOWN Updated: 
12/11/06 

 

 
 

 
 
 
 

ITEM PART # DESCRIPTION QTY. 

1 132130 HOLD DOWN ASSEMBLY (INCLUDES ITEMS 5, 6) 1 

2 594535 CLIP (USE AS REQUIRED) 1 

3 01GE04 WASHER 4 

4 01GC04008 BOLT 4 

5* NSS STRAP 1 

6* NSS CLIP (90 DEGREE MOUNT) 1 

 



 
SEAT ASSEMBLY 13758 
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SEAT ASSEMBLY 13758 

Page 1 of 2 
 

 Updated: 
12/11/06 

 

 



 
SEAT ASSEMBLY 13758 

Page 2 of 2 
 

 Updated: 
12/11/06 

 

 
ITEM PART # DESCRIPTION QTY. 

 424396 SEAT ASSEMBLY 1 

1 424396-01 SEAT BACK COVER 1 

2 424396-02 SEAT BACK FOAM 1 

3 424396-03 SEAT BOTTOM COVER 1 

4 424396-04 SEAT BOTTOM FOAM 1 

5 424396-05 FRAME 1 

6 424396-06 SEAT MOUNTING CHANNELS 1 

7 424396-07 DAMPER KIT 1 

8 424396-08 WEIGHT ADJUSTER KIT 1 

9 424396-09 SUSPENSION 1 

10 424396-10 SEATBELT BRACKET 1 

11 424396-11 SLIDERAILD MOUNTING PLATE 1 

12 424396-12 SUSPENSION COVER 1 

13 424396-13 SLIDERAIL KIT 1 

 



 STEERING (PINS, BEARINGS, 
BUSHINGS) 

13942 
Page 1 of 1 

 

 Updated: 
12/11/06 

 

 
 
 
 

 
 
 
 
 
 

ITEM PART # DESCRIPTION QTY. 

1 26409-01 BEARING (IN CYLINDER TUBE END) 2 

2 524202 BUSHING (STEERING EAR) 8 

3 13796-01 PIN (STEERING CYLINDER) 4 

4 465411 STEERING CYLINDER 2 

5 524203 BUSHING (STEERING CYLINDER) 2 

 



 
ARTICULATION JOINT 12043 
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ARTICULATION JOINT 12043 
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ITEM PART # DESCRIPTION QTY. 

 464332 ARTICULATION JOINT KIT (LRD 220) 
(INCLUDES ITEMS 1-14) 

1 

 464469 ARTICULATION JOINT KIT (A-64 WIDE) 
(INCLUDES ITEMS 1-14) 

1 

 464579 ARTICULATION JOINT KIT (A-64 STANDARD) 
(INCLUDES ITEMS 1-14) 

1 

 464739 ARTICULATION JOINT KIT (LRD 220) 
(INCLUDES ITEMS 1-14) 

1 

1 NSS JOINT PLATE 2 

2 10697-01 CAP PIN 1 

3 16369-02 BUSHING -  CAP SIDE 2 

4 594572 
594573 
594574 

SHIM CAP (.005 IN.) (.13MM) 
SHIM CAP (.007 IN.) (.18MM) 
SHIM CAP (.020 IN.) (.51MM) 

A/R 
A/R 
A/R 

5 16367-03 BEARING INSERT ASSEMBLY (INCLUDES ITEM 8) 2 

6 594575 
594576 
594577 

SHIM INSERT (.005 IN.) (.13MM) 
SHIM INSERT (.007 IN.) (.18MM) 
SHIM INSERT (.020 IN.) (.51MM) 

A/R 
A/R 
A/R 

7 NSS JOINT PLATE 2 

8 264032 BEARING 2 

9 16369-03 BUSHING PIN SIDE 2 

10 13796-03 PIN 2 

11 NSS JOINT PLATE 2 

12 73GC08016 CAP SCREW (SCKT HD) 12 

13 17GC08024 CAP SCREW (HEX HD) 12 

14 464420 CAP SCREW (HEX HD) 6 

15 10697-01 CAP PIN 1 

 



 
ARTICULATION JOINT 12043 
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1. MALE ASSEMBLY: INSTALL BEARING – INSERT (ITEM 5) WITH 3 SOCKET HEAD 

CAPSCREWS (ITEM 12) EQUALLY SPACED WITH NO SHIMS. TORQUE SOCKET HEAD 
CAPSCREWS TO (65 LB. FT.) (88N-M) AND MEASURE THE SPACE FOR THE NUMBER 
OF (7” DIA.) (178MM) B.C. SHIMS REQUIRED (APPROX. .060). DISASSEMBLE AND 
INSERT REQUIRED NUMBER OF SHIMS, REASSEMBLE AND INSTALL 6 SOCKET 
HEAD CAPSCREWS (ITEM 12) WITH LOCKTITE AND TORQUE TO (100 LB. FT.) (135 N-
M). REPEAT PROCESS FOR BOTH TOP AND BOTTOM OF JOINT. 

  

2. JOINT ASSEMBLY: INSTALL BUSHINGS (TOP ITEM 3, BOTTOM ITEM 9) WITH PIN 
(ITEM 10) AND CAP (ITEM 2) AND CAPSCREW (ITEM 14) TORQUE TO (100 LB. FT.) (135 
N-M) AND MEASURE THE SPACE FOR THE NUMBER OF (5 ¾”) (145MM) B.C. SHIMS 
REQUIRED. DISASSEMBLE AND INSERT THE REQUIRED SHIMS (LESS .010”) (.25MM) 
REASSEMBLE AND TORQUE THE (ITEM 14) CAPSCREW TO (175 LB. FT.) (235 N-M), 
AND LOCKWIRE THE BOLTS TOGETHER. INSTALL THE 6 CAPSCREWS (ITEM 13) 
WITH LOCKTITE AND TORQUE TO (1OO LB. FT.) (135 LB. FT.). REPEAT PROCESS FOR 
BOTH TOP AND BOTTOM OF JOINT. 

 Updated: 
12/11/06 
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COMPARTMENT 
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ITEM PART # DESCRIPTION QTY. 

1 102080 DOOR KNOB 2 

2 10044-19 FRONT DOOR GLASS 1 

3 10044-22 FRONT GLASS 1 

4 10044-14 FRONT FRAME WELDMENT 1 

5 10044-09 DOOR WELDMENT 1 

6 10044-16 DOOR FRAME WELDMENT 1 

7 284188 DOOR EDGE TRIM A/R 

8 284227 
 
284231 
12569-06 

WIPER ARM (8” – 11 ½” ADJUSTABLE) (SIDE & REAR 
WINDOWS) 
WIPER ARM (17”) (FRONT DRIVER SIDE WINDOW) 
WIPER ARM (13 3/8”) (FRONT PASS. SIDE WINDOW) 

4 
1 
1 

9 284228 
284235 
284230 

WIPER BLADE (11”) (REAR WINDOWS) 
WIPER BLADE (12”) (SIDE WINDOWS) 
WIPER BLADE (15”) (FRONT WINDOWS) 

2 
2 
2 

10 605737 WIPER NOZZLE 6 

11 605738 WIPER HOSE 1/8" A/R 

12 605736 WIPER COWL ASSEMBLY 6 

13 12569-01 
12569-05 

WIPER COVER WELDMENT 
WIPER COVER WELDMENT 

1 
1 

14 605742 WIPER HOSE 3/16"  A/R 

15 34015 DOOR LATCH RETURN SPRING 1 

16* 284233 WASHER KIT 24V 1 

17 133011 DOOR LATCH BALL JOINT 2 

18 19219-25 DOOR LATCH ROD 1 

19 12581-01 LATCH POST MOUNT 1 

20 605729 STRIKER STUD 1 

21 605730 STRIKER LATCH 1 

22 605756 WIPER PANTO ADAPT (FRONT WINDOWS) 2 

23* 284232 
605745 
284229 

WIPER MOTOR (FRONT PASSENGER SIDE WINDOW) 
WIPER MOTOR (FRONT DRIVER SIDE WINDOW) 
WIPER MOTOR (SIDE & REAR WINDOWS) 

1 
1 
4 

 



 ENCLOSED OPERATOR’S 
COMPARTMENT 

13960 
Page 3 of 3 

 

 
 
 
 
 

 
 
 

ITEM PART # DESCRIPTION QTY.    

1 10044-02 
10044-01 

SIDE FRAME (PASSENGER SIDE) 
SIDE FRAME (OPERATOR SIDE) 

1 
1 

2 10044-21 
595391 

SIDE GLASS (PASSENGER SIDE) 
SLIDING WINDOW (OPERATOR SIDE) 

1 
1 

3 248140 WINDOW RUBBER (FOR ALL WINDOWS) A/R 

4 10044-18 REAR GLASS 2 

5 10044-15 REAR FRAME WINDOW WELDMENT 1 

6* 465243 DEFROSTER FAN 2 

7* SEE ELEC. 
DRAWING 

AIR CONDITIONER (OPTIONAL) 1 

8* SEE ELEC. 
DRAWING 

HEATER (OPTIONAL) 1 

 

*ITEMS NOT SHOWN Updated: 
12/11/06 
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3. ELECTRICAL SYSTEM AND INSTRUMENTS 

   
 30318 WIRING DIAGRAM 
 13907 INSTRUMENT PANEL 
 13747 ENGINE FUNCTION DISPLAY PANEL 
 13663 ALTERNATOR 
 13691 BACK-UP ALARM 
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†CONFIRM WHICH PART NUMBER IS USED ON YOUR TRUCK 
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ITEM PART # DESCRIPTION QTY. 

1 124454 ENGINE POWERVIEW GAUGE 1 

2 124396 VOLTMETER 1 

3 
* 

124403 
124406 

TRANSMISSION TEMPERATURE GAUGE 
TRANSMISSION TEMPERATURE SENDER 

1 
1 

4 
* 

134019 
134020 

PARK BRAKE SWITCH 
PARK BRAKE BUTTON 

1 
1 

5 
* 

124421 
124278 

CONVERTER PRESSURE GAUGE 
CONVERTER PRESSURE SENDER 

1 
1 

6 
 

122100 
124433 

PARK BRAKE TEST BUTTON 
GREY CAP 

1 
1 

7† 124148 
124461 

WORK LIGHT SWITCH (OPTIONAL) 
 

1 

8 122100 HORN BUTTON 1 

9 
 

134117 
134009 
134118 

(10 AMP)CIRCUIT BREAKER 
(20 AMP)CIRCUIT BREAKER 
(30 AMP)CIRCUIT BREAKER 

A/R 
A/R 
A/R 

10 124455 ENGINE WARNING ALARM 1 

11 124380 START SWITCH 1 

12 124462 HEADLIGHT SWITCH 1 

13† 124148 
124461 

STROBE BEACON LIGHT (OPTIONAL) 
 

1 

14 SEE GETMAN WARNING PANEL 1 

15† 124148 
124461 

PTO FAST IDLE SWITCH 
 

1 

16† 124195 
124121 
124382 
124127 

LOW FUEL LIGHT (OPTIONAL) 
ENGINE STOP BUTTON (OPTIONAL) 
RED BUTTON (WITH 124121) 
STEER LIMIT LIGHT (OPTIONAL) 

1 
1 
1 
1 

17† 124148 
124461 

CANOPY LIGHT SWITCH (OPTIONAL) 
 

1 

18 124498 PLC RESET SWITCH 1 

19 124434 WIPER SWITCH (OPTIONAL) 1 

20* SEE GETMAN WARNING PANEL BULBS 9 

21* 464670 RESISTOR PACK 1 

 



 ENGINE FUNCTION DISPLAY 
PANEL 

13747 
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ITEM PART # DESCRIPTION QTY. 

1 124454 MURPHY POWERVIEW DISPLAY 1 

2 124457 MURPHY AUDIO ENGINE ALARM 1 
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ITEM PART # DESCRIPTION QTY. 

1 146009 ALTERNATOR (DETROIT OM904 24V) 1 

2 146015 ALTERNATOR BELT (VEHICLE WITH NO AIR COND) 1 

3 146014 ALTERNATOR BELT (VEHICLE WITH AIR COND) 1 

 



 
BACK-UP ALARM 13691 

Page 1 of 1 
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ITEM PART # DESCRIPTION QTY. 

1 464668 BACK-UP ALARM WITH WP CONNECTOR 1 

2* 134168 60 PSI PRESSURE SWITCH NC/NO 1 
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4. ENGINE AND ACCESSORIES 

   
 --------- DETROIT DIESEL WARRANTY 
 --------- ENGINE OPERATION & MAINTENANCE MANUAL 
 --------- ENGINE PARTS MANUAL 
 13807 ENGINE FILTERS 
 13661 RADIATOR INSTALLATION 
 13660 CHARGE AIR INSTALLATION 
 13681 INTAKE SYSTEM 
 11637 AIR CLEANER 
 13676 EXHAUST SYSTEM 
 --------- EXHAUST INFORMATION 
 



Limited Warranty on New Detroit Diesel
Series 900 Engines Used In Agricultural,

Construction and Industrial Applications

Terms of Coverage:
Uses
This warranty applies to the first retail purchaser and subsequent
owners during the WARRANTY PERIOD of new Detroit Diesel Series
900 engines (referred to as Engine) manufactured or supplied by
Detroit Diesel Corporation (referred to as DDC) which are used in
construction and industrial applications operated in the United
States, Canada or Mexico.

Defects
This warranty covers Engine REPAIRS to correct any malfunction
occurring during the WARRANTY PERIOD resulting from defects in
material or workmanship.

Repairs
To obtain warranty repairs, you must request the needed repairs
within the WARRANTY PERIOD from an authorized Detroit Diesel
Corporation (referred to as DDC)* service outlet. Only new genuine
parts or remanufactured parts or components supplied or approved
by DDC will be used. DDC may, at its discretion, replace rather than
repair components. A reasonable time must be allowed to perform
the warranty repair. Repairs will be performed during normal busi-
ness hours.

Warranty Period
The WARRANTY PERIOD begins on the date the Engine is delivered
to the first retail purchaser or put in use prior to sale at retail, which-
ever date occurs first, and ends at the time limits shown below:

This Warranty Does Not Cover:
Repairs Due To Accidents, Misuse, Storage Damage,
Negligence or Certain Modifications
Repairs due to an accident, misuse, misapplication, storage dam-
age, negligence or modification exceeding DDC specifications, are
not covered by this warranty.

Non-DDC Supplied/Manufactured
Components
DDC is not responsible for repair of components and/or assemblies
which are supplied by another manufacturer, such as power take-
offs, intake and exhaust system. Such items may be covered by the
manufacturer or supplier.

Maintenance
DDC is not responsible for the cost of maintenance or repairs due to
lack of performance of required maintenance service or the failure to
use fuel, oil, lubricants and coolant meeting DDC-recommended
specifications. Performance of required maintenance and use of
proper fuel, oil, lubricants and coolant are the responsibility of the
owner. See the Operating Manual for details.

Incidental or Consequential Damages
DDC is not responsible for incidental or consequential costs or
expenses which the owner may incur as a result of a malfunction or
failure covered by this warranty, such as communication expenses,
meals, lodging, overtime, towing, loss of use of the Engine or equip-
ment (“downtime”), loss of time, inconvenience, cargo loss or dam-
age, and other similar costs and expenses.

Other Limitations
The performance of REPAIRS is the exclusive Owner’s remedy under
this warranty. DDC does not authorize any person to assume or cre-
ate for it any other obligation or liability in connection with the Engine.

THIS LIMITED WARRANTY IS THE ONLY WARRANTY APPLICABLE
TO THIS ENGINE AS USED IN AGRICULTURAL, CONSTRUCTION
AND INDUSTRIAL APPLICATIONS. DETROIT DIESEL CORPORA-
TION MAKES NO OTHER WARRANTIES EXPRESS OR IMPLIED,
INCLUDING ANY IMPLIED WARRANTY OF MERCHANTABILITY OR FIT-
NESS FOR A PARTICULAR PURPOSE. DETROIT DIESEL CORPO-
RATION SHALL NOT BE LIABLE FOR ANY INCIDENTAL OR CON-
SEQUENTIAL DAMAGES AS DESCRIBED ABOVE.

Some states do not allow the limitation of how long this warranty may
last or the limitation or exclusion of incidental or consequential
damages, so the above may not apply to you. This warranty gives
you specific legal rights, and you may also have other rights which
may vary from state to state.

17SE702  0202 Conditions of this offer are subject to change without notice. Printed in U.S.A.

Service Supplies
The cost of service supplies such as coolant, oil and filters, which are
not reusable due to needed repairs is covered by this warranty.

Like Replacement Engine
Engine(s) supplied by DDC as a replacement for an Engine still
under warranty will assume the identity of the Engine being replaced
and be entitled to the remaining warranty coverage.

Mechanic’s Travel Expenses
Mercedes-Benz will pay reasonable travel expenses for the repairing
mechanic to travel to and from the repair site.

Engine Removal And Reinstallation
Reasonable labor costs for engine removal and reinstallation, when
necessary to make a warranty repair, are covered by this warranty.

*In Canada, the reference is to Detroit Diesel of Canada Limited, in
Mexico, the reference is to Detroit Diesel Allison de Mexico.

WARRANTY PERIOD
Warranty Limitations Repair Charge To Be

(Whichever Occurs First) Paid By Owner
Item

MONTHS ENGINE HOURS PARTS LABOR

Engine 0-24 3,000 No Charge No Charge
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Limited Warranty on New Detroit Diesel
Series 900 Engines Used In Agricultural,

Construction and Industrial Applications

Terms of Coverage:
Uses
This warranty applies to the first retail purchaser and subsequent
owners during the WARRANTY PERIOD of new Detroit Diesel Series
900 engines (referred to as Engine) manufactured or supplied by
Detroit Diesel Corporation (referred to as DDC) which are used in
construction and industrial applications operated in the United
States, Canada or Mexico.

Defects
This warranty covers Engine REPAIRS to correct any malfunction
occurring during the WARRANTY PERIOD resulting from defects in
material or workmanship.

Repairs
To obtain warranty repairs, you must request the needed repairs
within the WARRANTY PERIOD from an authorized Detroit Diesel
Corporation (referred to as DDC)* service outlet. Only new genuine
parts or remanufactured parts or components supplied or approved
by DDC will be used. DDC may, at its discretion, replace rather than
repair components. A reasonable time must be allowed to perform
the warranty repair. Repairs will be performed during normal busi-
ness hours.

Warranty Period
The WARRANTY PERIOD begins on the date the Engine is delivered
to the first retail purchaser or put in use prior to sale at retail, which-
ever date occurs first, and ends at the time limits shown below:

This Warranty Does Not Cover:
Repairs Due To Accidents, Misuse, Storage Damage,
Negligence or Certain Modifications
Repairs due to an accident, misuse, misapplication, storage dam-
age, negligence or modification exceeding DDC specifications, are
not covered by this warranty.

Non-DDC Supplied/Manufactured
Components
DDC is not responsible for repair of components and/or assemblies
which are supplied by another manufacturer, such as power take-
offs, intake and exhaust system. Such items may be covered by the
manufacturer or supplier.

Maintenance
DDC is not responsible for the cost of maintenance or repairs due to
lack of performance of required maintenance service or the failure to
use fuel, oil, lubricants and coolant meeting DDC-recommended
specifications. Performance of required maintenance and use of
proper fuel, oil, lubricants and coolant are the responsibility of the
owner. See the Operating Manual for details.

Incidental or Consequential Damages
DDC is not responsible for incidental or consequential costs or
expenses which the owner may incur as a result of a malfunction or
failure covered by this warranty, such as communication expenses,
meals, lodging, overtime, towing, loss of use of the Engine or equip-
ment (“downtime”), loss of time, inconvenience, cargo loss or dam-
age, and other similar costs and expenses.

Other Limitations
The performance of REPAIRS is the exclusive Owner’s remedy under
this warranty. DDC does not authorize any person to assume or cre-
ate for it any other obligation or liability in connection with the Engine.

THIS LIMITED WARRANTY IS THE ONLY WARRANTY APPLICABLE
TO THIS ENGINE AS USED IN AGRICULTURAL, CONSTRUCTION
AND INDUSTRIAL APPLICATIONS. DETROIT DIESEL CORPORA-
TION MAKES NO OTHER WARRANTIES EXPRESS OR IMPLIED,
INCLUDING ANY IMPLIED WARRANTY OF MERCHANTABILITY OR FIT-
NESS FOR A PARTICULAR PURPOSE. DETROIT DIESEL CORPO-
RATION SHALL NOT BE LIABLE FOR ANY INCIDENTAL OR CON-
SEQUENTIAL DAMAGES AS DESCRIBED ABOVE.

Some states do not allow the limitation of how long this warranty may
last or the limitation or exclusion of incidental or consequential
damages, so the above may not apply to you. This warranty gives
you specific legal rights, and you may also have other rights which
may vary from state to state.

17SE702  0202 Conditions of this offer are subject to change without notice. Printed in U.S.A.

Service Supplies
The cost of service supplies such as coolant, oil and filters, which are
not reusable due to needed repairs is covered by this warranty.

Like Replacement Engine
Engine(s) supplied by DDC as a replacement for an Engine still
under warranty will assume the identity of the Engine being replaced
and be entitled to the remaining warranty coverage.

Mechanic’s Travel Expenses
Mercedes-Benz will pay reasonable travel expenses for the repairing
mechanic to travel to and from the repair site.

Engine Removal And Reinstallation
Reasonable labor costs for engine removal and reinstallation, when
necessary to make a warranty repair, are covered by this warranty.

*In Canada, the reference is to Detroit Diesel of Canada Limited, in
Mexico, the reference is to Detroit Diesel Allison de Mexico.

WARRANTY PERIOD
Warranty Limitations Repair Charge To Be

(Whichever Occurs First) Paid By Owner
Item

MONTHS ENGINE HOURS PARTS LABOR

Engine 0-24 3,000 No Charge No Charge
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ENGINE FILTERS 13807 
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ITEM PART # DESCRIPTION QTY. 

1 146001 FUEL FILTER ELEMENT KIT (OM 904 & 906) 1 

2 146018 FUEL PRE FILTER KIT - SCREEN  (OM 904 & 906) 1 

3 146040 FUEL/WATER SEPARATOR ASSEMBLY (OM 904 & 906) 1 

4 146022 FUEL/WATER SEPARATOR ELEMENT (OM 904 & 906) 1 

5 
 

146000 
146017 

OIL FILTER ELEMENT (OM 904 ONLY) 
OIL FILTER ELEMENT (OM 906 ONLY) 

1 
1 

 



 
RADIATOR INSTALLATION 13661 
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ITEM PART # DESCRIPTION QTY. 

 465216 RADIATOR/CHARGE AIR COOLER ASSEMBLY 1 

1 605726 RADIATOR HOSE (2”) 2 

2 20611-03 TUBE WELDMENT (RADIATOR) 1 

3 12326-06 RADIATOR HOSE (ELBOW) 1 

4 12922-04 TUBE WELDMENT (RADIATOR) 1 

 



 
CHARGE AIR INSTALLATION 13660 
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ITEM PART # DESCRIPTION QTY. 

1 465216 RADIATOR ASSEMBLY (DDC 904) 1 

2 12567-05 SILICONE HOSE 4” 1 

3 12964-01 TUBE WELDMENT LOWER (CHARGE AIR) 1 

4 605663 SILICONE HUMP HOSE (3 ½” ID) 1 

5 N/A CHARGE AIR TUBE (SEE DETROIT DIESEL) 1 

6 N/A CHARGE AIR TUBE (SEE DETROIT DIESEL) 1 

7 595320 SILICONE CONNECTOR (3 ½” ID) 1 

8 12964-05 TUBE WELDMENT UPPER (CHARGE AIR) 1 

9 12567-05 SILICONE HOSE 4” 1 

 



 
AIR INTAKE SYSTEM 13681 
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ITEM PART # DESCRIPTION QTY. 

1 604686 AIR FILTER ASSEMBLY 1 

2 604409 RUBBER ELBOW (5”) 1 

3 19224-225 INTAKE TUBE (SS) 1 

4 604119 RUBBER ELBOW (4” – 5”) 1 

5 19224-224 INTAKE TUBE (SS) 1 

6 605360 RUBBER REDUCER (4” – 2.75”) 1 

7 12979-01 AIR INTAKE TUBE WELDMENT (SS) 1 

8 604409 RUBBER ELBOW (5”) 1 

9 29937-05 INTAKE SCREEN (5”) 1 

 



 
AIR CLEANER 11637 
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ITEM PART # DESCRIPTION QTY. 

 604686 AIR CLEANER ASSEMBLY (INCLUDES ITEMS 1-8) 1 

1 604707 CUP ASSEMBLY 1 

2 604710 CLAMP ASSEMBLY 1 

3 604711 PRIMARY ELEMENT 1 

4 604709 SAFETY ELEMENT 1 

5 604264 VACUATOR VALVE 1 

6 604706 BAFFLE ASSEMBLY 1 

7 604708 NUT ASSEMBLY 1 

8 604704 O-RING 1 

9* 604464 
605505 
605512 

RESTRICTION INDICATOR 20 (DEUTZ 912W) 
RESTRICTION INDICATOR 30 (3304, 3306PCT, 3056DIT) 
RESTRICTION INDICATOR 25 (3304, 3306 PCNA) 

1 
1 
1 

10* 604921 INLET HOOD 1 

11* 604687 PRECLEANER 1 

12* 604691 MOUNTING BAND 2 

 



 
EXHAUST SYSTEM 13676 
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ITEM PART # DESCRIPTION QTY. 

1 12964-07 EXHAUST ADAPTER WELDMENT 1 

2 12964-08 EXHAUST TUBE WELDMENT (FLEX) 1 

3 604922 EXHAUST ELBOW 1 

4 594995 EXHAUST PURIFIER 1 

5 594372 EXHAUST SILENCER 1 

6 15951-01 EXHAUST DISSFUSER 1 

7* 19188-11 FLAME ARRESTOR (OPTIONAL) 1 

 







PARTS LIST INDEX 
A-64 SCISSOR LIFT 

DEBEERS SNAP LAKE 
S/N 6920 
02/09/07 

 
5. DRIVE TRAIN 
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ITEM PART # DESCRIPTION QTY. 

 465157 TRANSMISSION ASSEMBLY 1 

1  NOT USED ON THIS MODEL 1 

2 23033 PIPE PLUG 1 

3 244390 CONVERTER HOUSING & TUBE ASSEMBLY 
(INCLUDES ITEMS 6-15, 19, 24-44) 

1 

4-5  NOT USED ON THIS MODEL 1 

6 24913 TUBE SLEEVE 1 

7 24337 TUBE SLEEVE 1 

8 24594 CONVERTER HOUSING SLEEVE 1 

9 24595 CONVERTER HOUSING SLEEVE LOCK 1 

10 24473 CONVERTER HOUSING SLEEVE SCREW LOCKWASHER 1 

11 24474 CONVERTER HOUSING SLEEVE SCREW 1 

12 24474 CONVERTER HOUSING SLEEVE SCREW 1 

13 24473 CONVERTER HOUSING SLEEVE SCREW LOCKWASHER 1 

14 24595 CONVERTER HOUSING SLEEVE LOCK 1 

15 24594 CONVERTER HOUSING SLEEVE 1 

16 24240 BREATHER 1 

17 244160 STREET ELBOW 1 

18 244157 BREATHER REDUCING BUSHING 1 

19 24337 TUBE SLEEVE 3 

20 24435 CONVERTER HOUSING TO TRANSMISSION HOUSING 
SCREW LOCKWASHER 

4 

21 244195 CONVERTER HOUSING TO TRANSMISSION HOUSING 
SCREW 

4 

22 24435 CONVERTER HOUSING TO TRANSMISSION HOUSING 
LOCKWASHER 

4 

23 244196 CONVERTER HOUSING TO TRANSMISSION HOUSING 
SCREW 

4 

24 24473 LUBE TUBE RETAINING SCREW 1 

25 24474 LUBE TUBE RETAINING SCREW 1 

26 24952 SUCTION TUBE O-RING 1 

27 244057 SUCTION TUBE SPACER RING 1 

28 24933 SUCTION TUBE ASSEMBLY 1 
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*ITEMS NOT SHOWN Updated: 
12/19/06 

 

29 24432 SUCTION TUBE RETAINER SCREW/LOCKWASHER 
(PART OF ITEM 30) 

1 

30 24191 SUCTION TUBE RETAINER SCREW & LOCKWASHER 1 

31 24474 TUBE CLIP SCREW 1 

32 24473 TUBE CLIP SCREW LOCKWASHER 1 

33 24592 TUBE CLIP 1 

34 24921 REVERSE TUBE ASSEMBLY 1 

35 24684 REVERSE TUBE O-RING 1 

36 24474 LUBE TUBE RETAINER SCREW 1 

37 24473 LUBE TUBE RETAINER SCREW LOCKWASHER 1 

38 24920 LUBE TUBE ASSEMBLY 1 

39 24474 TUBE CLIP SCREW 1 

40 24473 TUBE CLIP SCREW LOCKWASHER 1 

41 24592 TUBE CLIP 1 

42 24922 3RD SPEED TUBE ASSEMBLY 1 

43 24684 3RD SPEED TUBE O-RING 1 

44 24924 VALVE OIL SUPPLY TUBE 1 

45 24686 TRANSMISSION CASE TO CONVERTER HOUSING 
SCREW 

10 

46 24435 TRANSMISSION CASE TO CONVERTER HOUSING 
SCREW LOCKWASHER 

10 

47 24047 CONVERTER HOUSING TO TRANSMISSION CASE 
GASKET 

1 

48 24338 CONVERTER HOUSING TO TRANSMISSION CASE 
DOWEL PIN 

2 

57 244384 SPEED SENSOR ADJUSTER BUSHING 1 

58 244387 SPEED SENSOR ADJUSTER SHIM A/R 

59 244388 SPEED SENSOR HOLE PLUG 1 

60 244389 SPEED SENSOR O-RING 1 
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ITEM PART # DESCRIPTION QTY. 

 465157 TRANSMISSION ASSEMBLY 1 

1 24685 PRESSURE TUBE O-RING 1 

2 24337 PRESSURE TUBE SLEEVE 1 

3 24598 LOW SPEED CLUTCH PRESSURE TUBE 1 

4 24566 CASE TO COVER DOWEL PIN 2 

5 24046 CASE TO COVER GASKET 1 

6 244726 REAR COVER 1 

7 24686 REAR COVER TO TRANSMISSION CASE SCREW 21 

8 24435 REAR COVER TO TRANSMISSION CASE SCREW 
LOCKWASHER 

21 

9 24685 PRESSURE TUBE O-RING 1 

10 24337 PRESSURE TUBE SLEEVE 1 

11 24654 REAR COVER TO TRANSMISSION CASE STUD 2 

12 24435 REAR COVER TO TRANSMISSION CASE STUD 
LOCKWASHER 

2 

13 24389 REAR COVER TO TRANSMISSION CASE STUD NUT 2 

14 24242 REAR COVER PIPE PLUG 1 

15 24339 MAGNETIC DRAIN PLUG 1 

16 24689 OIL LEVEL PLUG 1 

17 24689 OIL LEVEL PLUG 1 

18 24244 SCREEN ASSEMBLY 1 

19 24203 SCREEN ASSEMBLY GASKET 1 

20 244741 TRANSMISSION CASE ASSEMBLY 
(INCLUDES ITEMS 2, 3, 10, 22-24, 35-38, 60-72) 

1 

21  NOT USED ON THIS MODEL  

22  NOT USED ON THIS MODEL  

23 24692 SUCTION TUBE CLIP 1 

24 24601 SUCTION TUBE ASSEMBLY 1 

25-34  NOT USED ON THIS MODEL  

35 24693 RETAINING WASHER SCREW 2 

36 24602 RETAINING WASHER 1 

37 24694 SUCTION TUBE O-RING 1 
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38 244391 SUCTION TUBE CLIP RIVET 1 

39-59  NOT USED ON THIS MODEL  

60 244391 RIVET 2 

61 244256 OIL BAFFLE 1 

62 244257 OIL BAFFLE 1 

63 244391 RIVET 2 

64* 244384 SENSOR ADJUSTING BUSHING 1 

65* 244203 SENSOR ADJUSTING BUSHING PLUG 1 

66* 244204 SENSOR ADJUSTING BUSHING PLUG O-RING 1 

67* 244387 SENSOR ADJUSTING BUSHING SHIM A/R 

*ITEMS NOT SHOWN Updated: 
12/19/06 
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ITEM PART # DESCRIPTION QTY. 

1 24670 STATOR SUPPORT SCREW 6 

2 24680 STATOR SUPPORT SCREW LOCKWASHER 6 

3 24936 STATOR SUPPORT & SLEEVE ASSEMBLY 1 

4 244728 TURBINE SHAFT 1 

5 244365 TURBINE SHAFT PISTON RING 1 

6 24306 TURBINE SHAFT BEARING 1 

7 24219 TURBINE SHAFT GEAR SNAP RING 1 

8 244364 PISTON RING 1 

10 24022 OIL BAFFLE OIL SEAL 1 

11 24929 OIL BAFFLE SEAL RING 1 

12 24911 OIL BAFFLE 1 

13 244128 OIL BAFFLE RETAINER RING 1 

14 24910 IMPELLER HUB GEAR 1 

15 24576 IMPELLER HUB GEAR SNAP RING 1 

16 244265 TURBINE SHAFT GEAR 1 
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ITEM PART # DESCRIPTION QTY. 

1 24046 CASE TO COVER REAR GASKET 1 

2 244726 REAR COVER 1 

3 24686 REAR COVER TO CASE SCREW 21 

4 24435 REAR COVER TO CASE SCREW LOCKWASHER 21 

5 24242 REAR COVER PLUG 1 

6 24389 REAR COVER TO CASE STUD NUT 2 

7 24435 REAR COVER TO CASE SCREW LOCKWASHER 2 

8 24654 REAR COVER TO CASE STUD 2 
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ITEM PART # DESCRIPTION QTY. 

1 24670 STATOR SUPPORT SCREW 6 

2 24680 STATOR SUPPORT SCREW LOCKWASHER 6 

3 24936 STATOR SUPPORT & SLEEVE ASSEMBLY 1 

4 244728 TURBINE SHAFT 1 

5 244365 TURBINE SHAFT PISTON RING 1 

6 24306 TURBINE SHAFT BEARING 1 

7 24219 TURBINE SHAFT GEAR SNAP RING 1 

8 244364 PISTON RING 1 

10 24022 OIL BAFFLE OIL SEAL 1 

11 24929 OIL BAFFLE SEAL RING 1 

12 24911 OIL BAFFLE 1 

13 244128 OIL BAFFLE RETAINER RING 1 

14 24910 IMPELLER HUB GEAR 1 

15 24576 IMPELLER HUB GEAR SNAP RING 1 

16 244265 TURBINE SHAFT GEAR 1 
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ITEM PART # DESCRIPTION QTY. 

1 244729 TURBINE HUB 1 

2 244123 REACTION MEMBER SNAP RING 1 

3 244281 REACTION MEMBER 1 

4 24577 REACTION MEMBER SPACER 1 

5 244280 BEARING SNAP RING 1 

6 244279 IMPELLER HUB BEARING 1 

7 244278 IMPELLER HUB 1 

8 244557 IMPELLER HUB O-RING 1 

9 244730 IMPELLER 1 

10 244275 IMPELLER HUB SCREW BACKING RING 1 

11  NOT USED ON THIS MODEL 12 

12 244274 HUB TO IMPELLOR SCREW 1 

13 24599 TURBINE 1 

14 244185 TURBINE HUB SCREW BACKING RING 1 

15 24054 IMPELLER TO COVER  O-RING 1 

16 244187 IMPELLER COVER 1 

17 24432 IMPELLER TO COVER  SCREW LOCKWASHER 24 

18 24673 IMPELLER TO COVER  SCREW 24 

19 ZZ240234 IMPELLER COVER BEARING 1 

20 244664 BEARING CAP TO IMPELLOR COVER O-RING 1 

21 244570 BEARING WASHER 1 

22 244569 BEARING SNAP RING 1 

23 244731 IMPELLER COVER BEARING CAP 1 

24 24476 TURBINE HUB SCREW BACKING RING 8 

25  NOT USED ON THIS MODEL  
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ITEM PART # DESCRIPTION QTY. 

1  NOT USED ON THIS MODEL  

2 244392 DRIVE PLATE KIT (INCLUDES ITEMS 2 & 5) 1 

3 244062 DRIVE PLATE BACKING RING 1 

4 24505 WASHER 10 

5 244393 DRIVE PLATE MOUNTING SCREW 10 
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ITEM PART # DESCRIPTION QTY. 

1 24947 BEARING SUPPORT SCREW 6 

2 24435 BEARING SUPPORT SCREW LOCKWASHER 6 

3 24908 DRIVE GEAR SNAP RING 3 

4 244112 PUMP DRIVE GEAR BEARING 3 

5 24912 PUMP DRIVE BEARING SUPPORT 3 

6 24941 PUMP DRIVE GEAR 3 
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ITEM PART # DESCRIPTION QTY. 

1 24347 REVERSE & 3RD CLUTCH SHAFT PISTON RING 3 

2 244190 FRONT BEARING RETAINER RING 1 

3 244572 REVERSE & 3RD SHAFT FRONT BEARING END PLATE 1 

4 244573 REVERSE & 3RD SHAFT BEARING END PLATE BALL 1 

5 244006 REVERSE & 3RD SHAFT FRONT BEARING 1 

6 244190 FRONT BEARING RETAINER RING 1 

7 24291 CLUTCH DRIVEN GEAR BEARING – SHIELD IN 1 

8 244652 CLUTCH DRIVEN GEAR BEARING SNAP RING 1 

9 244124 CLUTCH HUB OIL BAFFLE RING 1 

10 24568 END PLATE RETAINER RING 1 

11 244574 END PLATE - 3RD CLUTCH 1 

12 24058 CLUTCH OUTER DRIVE – 3RD CLUTCH 7 

13 244546 CLUTCH INNER DISC – 3RD CLUTCH 7 

14 244691 CLUTCH PISTON ASSEMBLY - 3RD CLUTCH 1 

15 24526 CLUTCH PISTON OUTER SEAL 1 

16 24529 CLUTCH PISTON INNER SEAL 1 

17 244692 CLUTCH PISTON METERING SEAL 1 

18 244693 REVERSE & 3RD CLUTCH DRUM & PLUG ASSEMBLY 1 

19 244692 CLUTCH PISTON METERING SEAL 1 

20 24529 CLUTCH PISTON INNER SEAL 1 

21 24526 CLUTCH PISTON OUTER SEAL 1 

22 244694 CLUTCH PISTON ASSEMBLY- REVERSE CLUTCH 1 

23 244546 CLUTCH INNER DISC – REVERSE CLUTCH 6 

24 24058 CLUTCH OUTER DISC – REVERSE CLUTCH 6 

25 24583 END PLATE – REVERSE CLUTCH 1 

26 24568 END PLATE RETAINER RING 1 

27 24610 SPRING RETAINER 1 

28 24609 PISTON RETURN SPRING 1 

29 24607 SPRING RETAINER 1 

30 24962 SPRING RETAINER SNAP RING RETAINER 1 
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31 24298 SPRING RETAINER SNAP RING 1 

32 24293 CLUTCH DRIVEN GEAR BEARING 1 

33 244652 CLUTCH DRIVEN GEAR BEARING SNAP RING 1 

34  NOT USED ON THIS MODEL  

35 24610 SPRING RETAINER 1 

36 24609 PISTON RETURN SPRING 1 

37 24607 SPRING RETAINER 1 

38 24962 SPRING RETAINER SNAP RING RETAINER 1 

39 24298 SPRING RETAINER SNAP RING 1 

40 24611 3RD GEAR BEARING 1 

41 24579 3RD GEAR BEARING SNAP RING 1 

42 244124 CLUTCH HUB OIL BAFFLE RING 1 

43 24613 3RD GEAR BEARING SPACER 1 

44 24579 3RD GEAR BEARING SNAP RING 1 

45 24614 3RD GEAR BEARING – SHIELD OUT 1 

46 244559 REVERSE & 3RD SHAFT REAR BEARING 1 

47 24581 GEAR RETAINING RING 1 

48 244695 LOW CLUTCH DRIVE GEAR 1 

49 24612 3RD GEAR 1 

50 244266 CLUTCH DRIVEN GEAR 1 

*ITEMS NOT SHOWN Updated: 
12/19/06 
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*ITEMS NOT SHOWN Updated: 
12/19/06 

 

 
ITEM PART # DESCRIPTION QTY. 

1 24347 FORWARD & 2ND SHAFT PISTON RING 3 

2 244190 FRONT BEARING RETAINER RING 1 

3 244572 FORWARD & 2ND SHAFT FRONT BEARING (PLATE) 1 

4 244573 FORWARD & 2ND SHAFT FRONT END BALL 1 

5 244006 FORWARD & 2ND SHAFT FRONT BEARING 1 

6 24290 FRONT BEARING LOCATING RING 1 

7 244190 FRONT BEARING RETAINER RING 1 

8 24291 CLUTCH DRIVEN GEAR BEARING – SHIELD IN 1 

9 244652 CLUTCH DRIVEN GEAR BEARING SNAP RING 1 

10 244124 CLUTCH HUB OIL BAFFLE RING 1 

11 244652 CLUTCH DRIVEN GEAR BEARING SNAP RING 1 

12 24293 CLUTCH DRIVEN GEAR BEARING 1 

13 24298 SPRING RETAINER SNAP RING 1 

14  NOT USED ON THIS MODEL  

15 24962 SPRING RETAINER - SNAP RING RETAINER 1 

16 24607 SPRING RETAINER 1 

17 24609 PISTON RETURN SPRING 1 

18 24610 SPRING RETAINER 1 

19 244124 CLUTCH HUB OIL BAFFLE RING 1 

20 24298 2ND GEAR RETAINING RING 1 

21 244580 2ND GEAR LOCATING RING RETAINER 1 

22 244224 2ND GEAR LOCATING RING RETAINER SNAP RING 1 

23 24298 SPRING RETAINER SNAP RING 1 

24 24962 SPRING RETAINER - SNAP RING RETAINER 1 

25 24607 SPRING RETAINER 1 

26 24609 PISTON RETURN SPRING 1 

27 24610 SPRING RETAINER 1 

28 24568 END PLATE RETAINER RING 1 

29 244574 END PLATE – 2ND CLUTCH 1 

30 24058 CLUTCH OUTER DISC – 2ND CLUTCH 7 
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31 244546 CLUTCH INNER DISC – 2ND CLUTCH 7 

32 244691 CLUTCH PISTON ASSEMBLY – 2ND  CLUTCH 1 

33 24526 CLUTCH PISTON OUTER SEAL 1 

34 24529 CLUTCH PISTON INNER SEAL 1 

35 244692 CLUTCH PISTON METERING RING 1 

36 244696 FORWARD & 2ND SHAFT, CLUTCH DRUM & PLUG 
ASSEMBLY 

1 

37 244692 CLUTCH PISTON METERING RING 1 

38 24529 CLUTCH PISTON INNER SEAL 1 

39 24526 CLUTCH PISTON OUTER SEAL 1 

40 244694 CLUTCH PISTON ASSEMBLY – FORWARD CLUTCH 1 

41 24058 CLUTCH OUTER DISC. – FORWARD CLUTCH 6 

42 244546 CLUTCH INNER DISC. – FORWARD CLUTCH 6 

43 24583 END PLATE – FORWARD CLUTCH 1 

44 24568 END PLATE RETAINER RING 1 

45 244266 FORWARD CLUTCH DRIVEN GEAR 1 

46 244235 2ND GEAR 1 

*ITEMS NOT SHOWN Updated: 
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*ITEMS NOT SHOWN Updated: 
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ITEM PART # DESCRIPTION QTY. 

1 24915 FORWARD & 2ND SHAFT PILOT BEARING 1 

2  NOT USED ON THIS MODEL  

3 244703 LOW SHAFT FRONT BEARING CUP 1 

4 244704 LOW SHAFT FRONT BEARING CONE 1 

5 244732 LOW SPEED GEAR BEARING ASSEMBLY 1 

6 244701 LOW SPEED GEAR 1 

7 244124 CLUTCH HUB OIL BAFFLE RING 1 

7A 244702 WASHER – BEARING SPACER 1 

8 244699 SPRING RETAINING RING RETAINER 1 

9 24219 SPRING RETAINING RING 1 

10 244698 SPRING RETAINING 1 

11 244697 SPRING - WAVE 1 

12 244119 RETAINER – WAVE SPRING 1 

13 24568 END PLATE RETAINER RING 1 

14 24583 END PLATE 1 

15 24057 CLUTCH INNER DISC 9 

16 24058 CLUTCH OUTER DISC 9 

17 244694 CLUTCH PISTON ASSEMBLY 1 

18 24526 CLUTCH PISTON OUTER SEAL 1 

19 24529 CLUTCH PISTON INNER SEAL 1 

20 244692 SEAL – CLUTCH PISTON METERING 1 

21 244394 LOW CLUTCH HUB RETAINING RING 1 

22 244705 LOW CLUTCH HUB & DRUM ASSEMBLY 1 

23 244706 LOW DRUM & SHAFT O-RING 1 

24 244709 LOW SHAFT & DRUM ASSEMBLY 
(INCLUDES ITEMS 21-26) 

1 

25 244707 LOW SHAFT 1 

26 244708 LOW SHAFT PLUG 1 

27 244601 LOW SHAFT REAR BEARING CONE 1 

28 24667 LOW SHAFT REAR BEARING CUP 1 

29 244523 LOW SHAFT PRESSURE PISTON RING 1 
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30 244715 REAR BEARING CAP O-RING 1 

31 244710 BEARING CAP SHIM - .004 A/R 

31A 244711 BEARING CAP SHIM - .007 A/R 

31B 244712 BEARING CAP SHIM - .010 A/R 

31C 244713 BEARING CAP SHIM - .020 A/R 

32 244716 O-RING PRESSURE TUBE 1 

33 244453 REAR BEARING CAP PLUG 1 

34 244714 REAR BEARING CAP 1 

35 24432 REAR BEARING CAP LOCKWASHER 5 

36 24673 REAR BEARING CAP CAPSCREW 5 

*ITEMS NOT SHOWN Updated: 
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ITEM PART # DESCRIPTION QTY. 

1 244190 BEARING RETAINER RING 1 

2 24575 BEARING LOCATING RING 1 

3 24100 IDLER SHAFT FRONT BEARING 1 

4 244594 IDLER SHAFT 1 

5 244595 IDLER SHAFT LOCATING RING KEY-WAY 1 

6 244733 IDLER SHAFT GEAR 1 

7 24997 IDLER SHAFT GEAR BEARING 1 

8 24697 IDLER SHAFT REAR BEARING LOCK BALL 1 

9 24627 REAR BEARING LOCATING RING 1 

10 244596 IDLER SHAFT NUT 1 

11 244561 IDLER SHAFT BEARING CAP GASKET 1 

12  SEE ITEM # 21  

13-16  NOT USED ON THIS MODEL  

17 244536 IDLER SHAFT BEARING CAP SCREW LOCKWASHER 2 

18 244597 IDLE SHAFT BEARING CAP SCREW 2 

19 244598 IDLE SHAFT BEARING CAP SCREW 2 

20 244536 IDLER SHAFT BEARING CAP SCREW LOCKWASHER 2 

21 244599 IDLE SHAFT BEARING CAP ROTATED 90 DEGREES 
(C.C.W.) 

1 

22 244734 SPACER – IDLER BEARING 1 

23  NOT USED ON THIS MODEL  

24 244735 PLUG – IDLER CAP SPEEDO 1 
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ITEM PART # DESCRIPTION QTY. 

1 244562 FRONT BEARING CAP OIL SEAL 1 

2 24636 FRONT BEARING CAP 1 

3 24632 BEARING CAP SHIM (.004) A/R 

3A 24633 BEARING CAP SHIM (.007) A/R 

3B 24634 BEARING CAP SHIM (.010) A/R 

3C 24635 BEARING CAP SHIM (.013) A/R 

4 24699 FRONT BEARING CAP O-RING 1 

5 244600 FRONT BEARING CUP 1 

6 244601 FRONT BEARING CONE 1 

7 244602 OUTPUT SHAFT GEAR SPACER 1 

8 244603 OUTPUT SHAFT 1 

9 244601 REAR BEARING CONE 1 

10 24667 REAR BEARING CUP 1 

11 24953 REAR BEARING CAP O-RING 1 

12 24698 REAR BEARING CAP O-RING 1 

13 244528 REAR BEARING CAPSCREW LOCKWASHER 4 

14 24675 REAR BEARING CAPSCREW 4 

15 244562 REAR BEARING CAP OIL SEAL 1 

16 244654 FRONT BEARING CAPSCREW LOCKWASHER 4 

17 24674 FRONT BEARING CAPSCREW 4 

18-26  NOT USED ON THIS MODEL  

27 244605 REAR BEARING CAP 1 

28 244606 OUTPUT SHAFT GEAR 1 
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ITEM PART # DESCRIPTION QTY. 

1 244110 CHARGING PUMP DRIVE SLEEVE ASSEMBLY 
(INCLUDES ITEM 28) 

1 

2 24574 PUMP SLEEVE SNAP RING 1 

3 244111 VALVE TO HOUSING GASKET 1 

4 24950 VALVE BODY O-RING 1 

5 24467 VALVE BODY O-RING 1 

6 24689 PIPE PLUG 1 

7 244091 SAFETY VALVE SEAT 1 

8 244092 SAFETY VALVE SPACER 1 

9 24534 SAFETY VALVE PLUNGER 1 

10 24533 SAFETY VALVE SPRING 1 

11 24490 VALVE STOP O-RING 1 

12 244070 VALVE STOP 1 

13 244286 VALVE STOP ROLL PIN 1 

14 244286 VALVE STOP ROLL PIN 1 

15 24570 VALVE STOP 1 

16 24080 VALVE STOP O-RING 1 

17 244736 VALVE PISTON 1 

18 24572 VALVE SPRING - INNER 1 

19 244109 VALVE SPRING - OUTER 1 

20 244079 VALVE TO CONVERTER HOUSING STUD 4 

21 244078 VALVE BODY TO PUMP GASKET 1 

22 244094 PUMP BODY SNAP RING 1 

23 244105 THRUST PLATE & BEARING ASSEMBLY 2 

24 244104 PUMP DRIVEN SHAFT ASSEMBLY 1 

25 244107 CHARGING PUMP ASSEMBLY 
(INCLUDES ITEMS 22-24, 28-30, 33) 

1 

26 24435 VALVE TO HOUSING STUD LOCKWASHER 4 

27 24464 VALVE TO HOUSING STUD NUT 4 

28 244101 THRUST PLATE & BEARING ASSEMBLY 2 

29 244100 WAVE SPRING 2 

30 244102 PUMP SHAFT SEAL 2 
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31 244192 PUMP TO FILTER ADAPTOR SCREW LOCKWASHER 4 

32 244287 PUMP TO FILTER ADAPTOR SCREW 4 

33 244103 PUMP DRIVE SHAFT ASSEMBLY 1 

34 24982 PUMP DRIVE SHAFT OIL SEAL 1 

35 244076 PRESSURE REGULATOR VALVE ASSEMBLY 
(INCLUDES ITEMS 6-19, 34, 36) 

1 

36 244093 VALVE BODY ROLL PIN 3 

37 24951 VALVE BODY O-RING 1 

38 244080 PUMP TO FILTER GASKET 1 

39 244182 FILTER ADAPTOR 1 

40 24689 FILTER ADAPTOR PLUG 1 

41 244071 BY-PASS FILTER DISC SPRING 1 

42 244072 BY-PASS FILTER DISC 1 

43 244073 BY-PASS FILTER DISC SEAT 1 

44 24043 FILTER SEAT RETAINER RING 1 

45 244165 FILTER HOUSING O-RING (INCLUDES ITEM 46) 1 

46 24069 OIL FILTER ELEMENT ASSEMBLY (INCLUDES ITEM 45) 1 

47 244074 OIL FILTER ELEMENT SPRING 1 

48 244075 FILTER HOUSING 1 

49 244166 PIPE PLUG 1 

50  NOT USED ON THIS MODEL 1 

51 244186 CHARGING PUMP & OIL FILTER ASSEMBLY 
(INCLUDES ITEMS 22-25, 28-33, 38-49) 

1 

*ITEMS NOT SHOWN Updated: 
12/19/06 

 

 



 TRANSMISSION ASSEMBLY 
465157 

13650 
Page 32 of 33

 

 
 
 

*ITEMS NOT SHOWN Updated: 
12/19/06 

 



 TRANSMISSION ASSEMBLY 
465157 

13650 
Page 33 of 33

 

*ITEMS NOT SHOWN Updated: 
12/19/06 

 

 
ITEM PART # DESCRIPTION QTY. 

1-6  NOT USED ON THIS MODEL  

7 244628 CONTROL VALVE ASSEMBLY TO CONVERTER 
HOUSING GASKET 

1 

8 244167 MODULATOR PRESSURE REGULATOR BORE PLUG 1 

9-16  NOT USED ON THIS MODEL  

17 244629 CONTROL VALVE HOUSING ASSEMBLY 
(INCLUDES ITEMS 8-16, 28, 29, 41) 

1 

18 244405 CARTRIDGE O-RING 5 

19 244171 CARTRIDGE O-RING 5 

20 244630 CARTRIDGE O-RING 5 

21 244631 CARTRIDGE O-RING 5 

22 244632 VALVE CARTRIDGE –4 WAY (INCLUDES ITEMS 18-21) 4 

23 244633 SOLENOID COIL TO CARTRIDGE O-RING 4 

24 244634 SOLENOID COIL – 24 VOLT 4 

25 244635 SOLENOID NUT TO COIL O-RING 4 

26 244636 SOLENOID COIL NUT 4 

27  NOT USED ON THIS MODEL  

28 244637 SPOOL TYPE SOLENOID CARTRIDGE ASSEMBLY 
(INCLUDES ITEMS 18-26) 

4 

29 244638 CONTROL VALVE COVER TO HOUSING GASKET 1 

38 244639 CLUTCH PRESSURE PORT PLUG 6 

39 244154 CONTROL VALVE ASSEMBLY SCREW WASHER 9 

40 244640 CONTROL VALVE ASSEMBLY – TO CONVERTER 
HOUSING SCREW 

9 

41 244641 CONTROL VALVE COVER ASSEMBLY 
(INCLUDES ITEM 38) 

1 

42 244642 ELECTRIC CONTROL VALVE ASSEMBLY 
(INCLUDES ITEMS 17, 29, 41) 

1 

43 244643 PORT 4 WAY PLUG 1 

44 24242 PIPE PLUG 1 
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ITEM PART # DESCRIPTION QTY. 

1 13256-02 TRANSMISSION MOUNT (R.H. SIDE) 1 

2 13256-01 TRANSMISSION MOUNT (L.H. SIDE) 1 

3 17GC12072 BOLT 2 

4 32290 RUBBER MOUNT 2 

5 17503-01 WASHER 2 

6 59GD12 NUT 2 

7 02GE12 WASHER 8 

8 17GC12030 BOLT 8 

 



Specifications
Model 32000 Series Transmission

SPICER OFF-HIGHWAY PRODUCTS





TOWING OR'PUSH STARTING

Before towing the vehicle, be sure to lift the rear wheels off the
ground or disconnect the driveline to avoid damage to the trans
mission during towing.

NOTE: If the transmission has 4 wheel drive, disconnect both
front and rear drivelineSl Because of the design otthe hydraulic
system, the engine cannot be started by pushing or towing.

CCopyrightSpicerOff-Highway Products Division 1997
Unpublished material • All rights reserved • Limiteddistribution
No part of the work may be reproduced in any form underany means
withoutdirectwritten permission of SpicerOff-Highway Products Division

/j



FORWARD

This manual has been prepared to provide the customer and the
maintenance personnel with information and instructions on the
maintenance and repair of the SPICER OFF-HIGHWAY COMPONENTS
DIVISION product.

Extreme care has been exercised in the design, selection of materials and
manufacturing of these units. The slight outlay in personal attention and
cost required to provide regular and proper lubrication, inspection at
stated intervals, and such adjustments as may be indicated with be
reimbursed many times in low cost operation and trouble free service.

In order to become familiar with the various parts of the product, its
principle of operation, trouble shooting and adjustments, it is urged that
the mechanic study the instructions in this manual carefully and use it as
a reference when performing maintenance and repair operations.

Whenever repair or replacement of component parts is required, only
Spicer Off-Highway Components Division-approved parts as listed in
the applicable parts manual should be used. Use of "will-fit" or non
approved parts may endanger proper operation and performance of the
equipment. Spicer Off-Highway Components Divison does not warrant
repair or replacement parts, nor failures resulting form the use of parts
which are not supplied by or approved by Spicer Off-Highway
Components Division. IMPORTANT: Always furnish the Distributor
with the serial and model number when ordering parts.
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TRANSMISSION ASSEMBLY

The transmission and hydraulic torque portion of the power train enacts an important role in transmitting

engine power to the driving wheels. In order to properly maintain and service these units it is important

to first understand their function and how they operate.

The transmission and torque converter function together and operate through a common hydraulic system.

It is necessary to consider both units in the study of their function and operation.

To supplement the text below, and for reference use therewith, the following illustrations are provided:

Basic Design Silhouette
Converter Group
Converter and Transmission Case Group
Reverse and 3rd, Forward and 2nd Clutch Group
Low (1st) Clutch and Output Group
Regulating Valve, Charging Pump and Filter Group
Control Valve Assembly
Axle Disconnect and Mechanical Parking Brake
Assembly Instruction
Ring Gear Installation
Clutch and Gear Arrangement
Three Speed Power Flow
External Plumbing

The R, HR, and MHR Model Transmissions are of three basic designs.

The R Model consists of a separate torque converter, mounted to the engine with the powershift trans

mission remotely mounted and connected to the torque converter with a drive shaft.

The HR Model consists of a torque converter and powershifted transmission in one package mounted directly

to the engine.

The MHR version is a mid-mount torque converter and transmission assembly connected to the engine by

means of a drive shaft. (See Fig. A for basic design silhouette.)

The shift control valve assembly may be mounted directly on the side of the converter housing or front

transmission cover, or remote mounted and connected to the transmission by means of flexible hoses. The

function of the control valve assembly is to direct oil under pressure to the desired directional and speed

clutch. A provision is made on certain models to neutralize the transmission when the brakes are applied.

This is accomplished through use of a brake actuated shutoff valve. The speed and direction clutch assem

blies are mounted inside the transmission case and are connected to the output shaft of the converter either

by direct gearing or drive shaft. The purpose of the speed or directional clutches is to direct the power

flow through the gear train to provide the desired speed range and direction.

An axle disconnect is optional and is located on the output shaft. The drive to the front or rear axle can

be disconnected or connected by manual shifting.



HOW THE UNITS OPERATE

With the engine running, the converter charging pump draws oil from the transmission sump through the

removable oil suction screen and directs it through the pressure regulating valve and oil filter.

The pressure regulating valve maintains pressure to the transmission control cover for actuating the direc

tion and speed clutches. This requires a small portion of the total volume of oil used in the system. The

remaining volume of oil is directed through the torque converter circuit to the oil cooler and returns to

the transmission for positive lubrication. This regulator valve consists of a hardened valve spool operating

in a closely fitted bore. The valve spool is spring loaded to hold the valve in a closed position. When a

specific pressure is achieved, the valve spool works against the spring until a port is exposed along the

side of the bore. This sequence of events provides the proper system pressure.

After entering the converter housing the oil is directed through the stator support to the converter blade

cavity and exits in the passage between the turbine shaft and converter support. The oil then flows out of

the converter to the oil cooler. After leaving the cooler, the oil is directed to a fitting on the transmission.

Then through a series of tubes and passages lubricates the transmission bearings and clutches. The oil then

gravity drains to the transmission sump.

The hydraulic torque converter consists basically of three elements and their related parts to multiply engine

torque. The engine power is transmitted from the engine flywheel to the impeller element through the

impeller cover. This element is the pump portion of the hydraulic torque converter and is the primary com

ponent which starts the oil flowing to the other components which results in torque multiplication. This el

ement can be compared to a centrifugal pump in that it picks up fluid at its center and discharges at its outer

diameter.

The torque converter turbine is mounted opposite the impeller and is connected to the output shaft of the

torque converter. This element receives fluid at its outer diameter and discharges at its center. Fluid directed

by the impeller out into the particular design of blading in the turbine and reaction member is the means

by which the hydraulic torque converter multiplies torque.

The reaction member of the torque converter is located between and at the center or inner diameters of the

impeller and turbine elements. Its function is to take the fluid which is exhausting from the inner portion

of the turbine and change its direction to allow correct entry for recirculation into the impeller element.

The torque converter will multiply engine torque to its designed maximum multiplication ratio when the out

put shaft is at zero RPM. Therefore, we can say that as the output shaft is decreasing in speed the torque

multiplication is increasing.

The shift control valve assembly consists of a valve body with selector valve spools. A detent ball and spring

in the selector spool provides one position for each speed range. A detent ball and spring in the direction

spool provides three positions, one each for forward, neutral and reverse.

With the engine running and the directional control lever in neutral position, oil pressure from the regulat

ing valve is blocked at the control valve, and the transmission is in neutral. Movement of the forward and

reverse spool will direct oil, under pressure to either the forward or reverse direction clutch as desired.



When either directional clutch is selected the opposite clutch is relieved of pressure and vents back through

the direction selector spool. The same procedure is used in the speed selector.

The direction or speed clutch assembly consists of a drum with internal splines and a bore to receive a hy

draulically actuated piston. The piston is "oil tight" by the use of sealing rings. A steel disc with external

splines is inserted into the drum and rests against the piston. Next, a friction disc with splines at the inner

diameter is inserted. Discs are alternated until the req uired total is achieved. A heavy back-up plate is then

inserted and secured with a snap ring. A Hub with 0.0. splines is inserted into the splines of discs with

teeth on the inner diameter The discs and hub are free to increase in speed or rotate in the opposite direc

tion as long as no pressure is present in that specific clutch.

To engage the clutch, as previously stated, the control valve is placed in the desired position. This allows

oil under pressure to flow from the control valve, through a tube, to a chosen clutch shaft. This shaft has

a drilled passageway for oil under pressure to enter the shaft. Oil pressure sealing rings are located on the

clutch shaft. These rings direct oil under pressure to a desired clutch. Pressure of the oil forces the piston

and discs against the heavy back-up plate. The discs, with teeth on the outer diameter, clamping against

discs with teeth on the inner diameter, enables the hub and clutch shaft to be locked together and allows

them to drive as a unit.

There are bleed balls in the clutch piston which allow quick escape for oil when the pressure to the piston

is released.

R-32000 HR-32000

FIG. A

MHR·32000
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HR32000 CONVERTER GROUP

ITEM DESCRIPTION OTY.

1 Bearing Support Screw. . . . . . . . . . . .. 6

2 Bearing Support Screw Lockwasher. .. 6

3 Drive Gear Snap Ring . . . . . . . . . . . . . . 3

4 Pump Drive Gear Bearing . . . . . . . . . .. 3

5 Pump Drive Bearing Support. . . . . . . .. 3

6 Pump Drive Gear . . . . . . . . . . . . . . . . .. 3

7 Turbine Shaft Gear .

8 Turbine Shaft Gear Snap Ring .

9 Charging Pump Drive Sleeve .

10 Pump Sleeve Snap Ring .

11 Valve to Housing Gasket. .

12 Valve Body "0" Ring .

13 Valve Body "0" Ring .

14 Charging Pump& Oil Filter Assembly .

15 Valve Body "0" Ring .

16 Turbine Shaft Bearing .

17 Turbine Shaft Piston Ring .

18 Turbine Shaft .

19 Stator Support .

20 Stator Support Screw Lockwasher. . .. 6

21 Stator Support Screw. . . . . . . . . . . . . .. 6

22 Piston Ring .

23 Piston Ring Expander Spring .

24 Impeller Hub Gear Snap Ring .

25 Impeller Hub Gear .

26 Oil Baffle Oil Seal. . . . . . . . . . . . . . . . .. 1

27 Oil Baffle Seal Ring .

28 Oil Baffle .

29 Oil Baffle Retainer Ring .

ITEM DESCRIPTION OTY.

30 Hub to Impeller Screw. . . . . . . . . . . . .. 12

31 Impeller Hub Screw Backing Ring .

32 Impeller .

33 Impeller Hub "0" Ring .

34 Impeller Hub .

35 Impeller Hub Bearing .

36 Bearing Snap Ring .

37 Reaction Member Spacer .

38 Reaction Member .

39 Reaction Member Snap Ring .

40 Turbine Hub .

41 Turbine .

42 Turbine Hub Backing Ring .

43 Turbine Hub Screw . . . . . . . . . . . . . . .. 8

44 Impeller to Cover "0" Ring .

45 Impeller Cover .

46 Impeller Cover Bearing .

47 Bearing Cap to Impeller Cover "0" Ring

48 Bearing Washer .

49 Bearing Snap Ring .

50 Impeller Cover Bearing Cap .

51 Impeller Cover Sleeve .

52 Ring Gear Screw . . . . . . . . . . . . . . . . .. 16

53 Plain Washer. . . . . . . . . . . . . . . . . . . . .. 16

54 Flywheel Ring Gear .

55 Bearing Cap to Impeller Cover Screw. .. 10

56 Bearing Cap to Impeller Cover
Screw Lockwasher. . . . . . . . . . . . . . . .. 10

57 Impeller to Cover Screw 24

58 Impellerto Cover Screw Lockwasher . .. 24
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Figure C

MHR OPTION

CONVERTER HOUSING TO TRANSMISSION
CASE SPACER USED ONLY WITH 12

PLATE CLUTCH PACK ASSEMBLY.



HR32000 CONVERTER & TRANSMISSION CASE GROUP

DESCRIPTION QTY
Clutch Pressure Tube "0" Ring. . . . . . . . . . . . . . . . . .. 1

Tube Sleeve. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 1

Low Speed Clutch Pressure Tube. . . . . . . . . . . . . . . .. 1

Transmission Case to Converter
Housing Screw Lockwasher 10

Transmission Case to Converter
Housing Screw 10

Rear Cover Dowel Pin. . . . . . . . . . . . . . . . . . . . . . . . .. 2

Rear Cover. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 1

Rear Cover to Transmission Case
Screw Lockwasher 13

Rear Coverto TransmissionCase Screw 13

Rear Cover Pipe Plug. . . . . . . . . .. . . . . . . . . . . . . . . .. 1

Rear Coverto CaseStud Nut. . . . . . . . . . . . . . . . . . . .. 2

Rear Cover to Case Stud Lockwasher. . . . . . . . . . . . .. 2

Clutch Pressure Tube "0" Ring. . . . . . . . . . . . . . . . . .. 1

Tube Sleeve. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 1

Rear Cover to Transmission Case Gasket. . . . . . . . . .. 1

Rear Cover to Case Stud. . . . . . . . . . . . . . . . . . . . . . .. 2

Magnetic Drain Plug. . . . . . . . . . . . . . . . . . . . . . . . . .. 1

Oil Level Plug. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 1

Oil Level Plug. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 1

Transmission Case Assembly. . . . . . . . . . . . . . . . . . .. 1

ScreenAssembly Gasket. . . . . . . . . . . . . . . . . . . . . . .. 1

Screen Assembly. . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 1

Suction Tube. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 1

Suction Tube Clip Washer. . . . . . . . . . . . . . . . . . . . . .. 1

Suction Tube Clip 1

Suction Line Screw. . . . . . . . . . . . . . . . . . . . . . . . . . .. 2

Suction Line Washer. . . . . . . . . . . . . . . . . . . . . . . . . .. 1

Suction Line "0" Ring. . . . . . . . . . . . . . . . . . . . . . . . .. 1

Suction Tube Clip Rivet. . . . . . . . . . . . . . . . . . . . . . . .. 1

Converter Housing to Transmission
Case Gasket .

Oil Baffle .

ConverterHousing Adaptor Ring .

4th Speed Pressure Tube "0" Ring .

Low Speed Pressure Tube "0" Ring .

Converter Housing to Transmission
Case Gasket .

Converter Housing to Transmission
Case Spacer (12 plate clutch pack only) .

Front Cover Oil Seal .

Converter Housing Front Cover .

Converter Housing Front Cover Gasket .

Hose Fitting .

Hose Assembly .

Hose Fitting .

ITEMS 81 THRU 86 FOR MHR ONLY.

80

75

76

77

78

79

53

54

55

56

57

58

59

60

61

62

63

64

65

66

67

68

69

70

71

72

73

74

50

51

52

49

81

82

83

84
85

86

ITEM
45

46

47

48

ITEM DESCRIPTION QTY ,
1 Pipe Plug .

2 Converter Housing Assembly. . . . . . . . . . . . . . . . . . .. 1

3 Converter Housing to
Front Cover Screw Lockwasher 12

4 Converter Housing to Front Cover Screw 12

5 Tube Sleeve. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 1

6 Tube Sleeve. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 1

7 Converter Housing Sleeve. . .. . . . . . . . . . . . . . . . . . .. 1

8 Converter Housing Sleeve Lock. . . . . . . . . . . . . . . . .. 1

9 Converter Housing Sleeve Screw Lockwasher. . . . . .. 1

10 Converter Housing Sleeve Screw. . . . . . . . . . . . . . . .. 1

11 Converter Housing Sleeve Screw. . . . . . . . . . . . . . . .. 1

12 Converter Housing Sleeve Screw Lockwasher. . . . . .. 1

13 Converter Housing Sleeve Lock. . . . . . . . . . . . . . . . .. 1

14 Converter Housing Sleeve. . . . . . . . . . . . . . . . . . . . . .. 1

15 Breather . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 1

16 Street Ell. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 1

17 Breather Reducing Bushing. . . . . . . . . . . . . . . . . . . . .. 1

18 Tube Sleeve. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 3

19 Pipe Plug.................................... 1

20 Converter Housing to Transmission
Housing Screw Lockwasher. . . . . . . . . . . . . . . . . . . .. 4

21 Converter Housing to Transmission
Housing Screw............................... 4

22 Converter Housing to Transmission
Housing Lockwasher. . . . . . . . . . . . . . . . . . . . . . . . . .. 4

23 Converter Housing to Transmission
Housing Screw............................... 4

24 Lube Tube Retaining Screw Lockwasher. . . . . . . . . .. 1

25 Lube Tube Retaining Screw. . . . . . . . . . . . . . . . . . . .. 1

26 Suction Tube "0" Ring. . . . . . . . . . . . . . . . . . . . . . . .. 1

27 Suction Tube Spacer Ring. . . . . . . . . . . . . . . . . . . . . .. 1

28 Suction Tube Assembly. . . . . . . . . . . . . . . . . . . . . . .. 1

29 Suction Tube Retainer Screw Lockwasher. . . . . . . . .. 1

30 Suction Tube Retainer Screw. . . . . . . . . . . . . . . . . . .. 1

31 Tube Clip Screw , . . . . . . . . . . . . . . . . . . .. 1

32 Tube Clip Screw Lockwasher. . . . . . . . . . . . . . . . . . .. 1

33 Tube Clip. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 1

34 Reverse Tube Assembly. . . . . . . . . . . . . . . . . . . . . . .. 1

35 Reverse Tube "0" Ring. . . . . . . . . . . . . . . . . . . . . . . .. 1

36 Lube Tube Retainer Screw. . . . . . . . . . . . . . . . . . . . .. 1

37 Lube Tube Retainer Screw Lockwasher. . . . . . . . . . .. 1

38 Lube Tube Assembly. . . . . . . . . . . . . . . . . . . . . . . . . .. 1

39 Tube Clip Screw. . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 1

40 Tube Clip Screw Lockwasher. . . . . . . . . . . . . . . . . . .. 1

41 Tube Clip 1

42 3rd Speed Tube. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 1

43 3rd Speed Tube "0" Ring. . . . . . . . . . . . . . . . . . . . . .. 1

44 Valve Oil Supply Tube. . . . . . . . . . . . . . . . . . . . . . . . .. 1



Figure D



R OR HR32000

REVERSE & 3RD & FORWARD & 2ND CLUTCH GROUP

1 Reverse & 3rd Clutch Shaft Piston Ring 3
1A Piston Ring ExpanderSprings . . . . . . . . . . . . . . . . . . .. 3
2 Front Bearing Retainer Ring. . . . . . . . . . . . . . . . . . . . .. 1
3 Reverse & 3rd Shaft Front BearingEnd Plate 1
4 Reverse & 3rd Shaft BearingEnd PlateBall. . . . . . . . .. 1
5 Reverse & 3rd Shaft Front Bearing 1
6 Front Bearing Retainer Ring. . . . . . . . . . . . . . . . . . . . .. 1
7 Clutch Driven GearBearing- Shield In 1
8 Clutch Driven GearBearingSnap Ring . . . . . . . . . . . .. 1
9 Clutch Driven Gear. . . . . . . . . . . . . . . . . . . . . . . . . . . .. 1

10 Clutch Hub Oil Baffle Ring. . . . . . . . . . . . . . . . . . . . . .. 1
11 Spring Retainer Snap Ring 1
12 Clutch Driven GearBearingSnap Ring . . . . . . . . . . . .. 1
13 Clutch Driven GearBearing . . . . . . . . . . . . . . . . . . . . .. 1
14 Spring RetainerSnap Ring 1
15 Spring RetainerSnap Ring Retainer 1
16 Spring Retainer 1
17 Piston ReturnSpring ; . . . . . . . . . .. 1
18 Spring Retainer 1
19 End PlateRetainer Ring . . . . . . . . . . . . . . . . . . . . . . . .. 1
20 End Plate- Reverse Clutch. . . . . . . . . . . . . . . . . . . . . .. 1
21 Clutch Outer Disc - Reverse Clutch . . . . . . . . . . . . . . .. 6
22 Clutch Inner Disc - Reverse Clutch. . . . . . . . . . . . . . . .. 6
23 Clutch Piston Assembly - Reverse Clutch . . . . . . . . . .. 1
24 Clutch Piston Outer Seal 1
25 Clutch Piston Inner Seal. . . . . . . . . . . . . . . . . . . . . . . .. 1
26 Reverse &3rd Clutch Drum. . . . . . . . . . . . . . . . . . . . .. 1
27 Clutch Piston InnerSeal. . . . . . . . . . . . . . . . . . . . . . . .. 1
28 Clutch Piston Outer Seal 1
29 Clutch Piston - 3rd Clutch 1
30 Clutch Inner Disc - 3rd Clutch 6
31 Clutch Outer Disc - 3rd Clutch . . . . . . . . . . . . . . . . . . .. 6
32 End Plate- 3rd Clutch. . . . . . . . . . . . . . . . . . . . . . . . . .. 1
33 End PlateRetainer Ring . . . . . . . . . . . . . . . . . . . . . . . .. 1
34 Spring Retainer 1
35 Piston ReturnSpring . . . . . . . . . . . . . . . . . . . . . . . . . .. 1
36 Spring Retainer 1
37 Spring Retainer Snap Ring Retainer 1
38 Spring RetainerSnap Ring 1
39 3rd GearBearing 1
40 3rd GearBearingSnap Ring 1
41 Clutch Hub Oil Baffle Ring 1
42 3rd Gear . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 1
43 3rd GearBearingSpacer . . . . . . . . . . . . . . . . . . . . . . .. 1
44 3rd GearBearingSnap Ring 1
45 3rd GearBearing- Shield Out 1
46 Reverse & 3rd Shaft Rear Bearing . . . . . . . . . . . . . . . .. 1

ITEM DESCRIPTION QTY ITEM DESCRIPTION QTY
47 Low Clutch Drive Gear. . . . . . . . . . . . . . . . . . . . . . . . .. 1
48 GearRetainingRing. . . . . . . . . . . . . . . . . . . . . . . . . . .. 1
49 2nd Gear 1
50 Clutch Hub Oil Baffle Ring. . . . . . . . . . . . . . . . . . . . . .. 1
51 2nd GearRetainer Ring 1
52 2nd GearRetainer Ring Retainer . . . . . . . . . . . . . . . . .. 1
53 2nd GearRetainer Ring Retainer Snap Ring 1
54 Spring Retainer Snap Ring 1
55 Spring Retainer Snap Ring Retainer 1
56 Spring Retainer 1
57 Piston ReturnSpring .. . . . . . . . . . . . . . . . . . . . . . . . .. 1
58 Spring Retainer 1
59 End PlateRetainer Ring . . . . . . . . . . . . . . . . . . . . . . . .. 1
60 End Plate- 2nd Clutch ... . . . . . . . . . . . . . . . . . . . . . .. 1
61 Clutch Outer Disc - 2nd Clutch 6
62 Clutch Inner Disc - 2nd Clutch . . . . . . . . . . . . . . . . . . .. 6
63 Clutch PistonAssembly - 2nd Clutch. . . . . . . . . . . . . .. 1
64 Clutch PistonOuter Seal 1
65 Clutch Piston Inner Seal. . . . . . . . . . . . . . . . . . . . . . . .. 1
66 Forward & 2nd Clutch Drum . . . . . . . . . . . . . . . . . . . .. 1
67 Clutch Piston InnerSeal. . . . . . . . . . . . . . . . . . . . . . . .. 1
68 Clutch PistonOuter Seal 1
69 Clutch PistonAssembly - Forward Clutch . . . . . . . . . .. 1
70 Clutch Outer Disc - ForwardClutch . . . . . . . . . . . . . . .. 6
71 Clutch Inner Disc - ForwardClutch 6
72 EndPlate- ForwardClutch. . . . . . . . . . . . . . . . . . . . . .. 1
73 End PlateRetainer Ring . . . . . . . . . . . . . . . . . . . . . . . .. 1
74 Spring Retainer Snap Ring 1
75 Spring Retainer 1
76 Piston ReturnSpring . . . . . . . . . . . . . . . . . . . . . . . . . .. 1
77 Spring Retainer 1
78 Spring Retainer Snap Ring Retainer 1
79 Spring Retainer Snap Ring 1
80 Clutch Driven GearBearing . . . . . . . . . . . . . . . . . . . . .. 1
81 Clutch Driven GearBearingSnap Ring . . . . . . . . . . . .. 1
82 Clutch Hub Oil Baffle Ring . . . . . . . . . . . . . . . . . . . . . .. 1
83 ForwardClutch Driven Gear 1
84 Clutch Driven GearBearingSnap Ring . . . . . . . . . . . .. 1
85 Clutch Driven GearBearing- Shield In 1
86 Front BearingRetainer Ring. . . . . . . . . . . . . . . . . . . . .. 1
87 Front BearingLocating Ring : 1
88 Forward & 2nd Shaft Front Bearing. . . . . . . . . . . . . . .. 1
89 Forward & 2nd Shaft BearingEnd PlateBall . . . . . . . .. 1
90 Forward & 2nd Shaft Front BearingEndPlate. . . . . . .. 1
91 Front BearingRetainer Ring. . . . . . . . . . . . . . . . . . . . .. 1
92 Forward & 2nd Shaft Piston Ring 3
92A Piston Ring ExpanderSprings . . . . . . . . . . . . . . . . . . .. 3
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R OR HR32000 LOW f1ST) CLUTCH & OUTPUT GROUP

ITEM DESCRIPTION QTY ITEM DESCRIPTION QTY.
1 Low Speed Clutch Shaft Pilot Bearing 1
2 2nd GearBearing End Plate. . . . . . . . . . . . . . . . . . . . .. 1
3 2nd Gear Bearing . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 1
4 Bearing Retaining Ring Retainer . . . . . . . . . . . . . . . . .. 1
5 Low Speed GearBearing RetainerRing 1
6 Low Speed GearBearingAssembly 1
7 Low Speed Gear 1
8 Clutch Hub Oil Baffle Ring . . . . . . . . . . . . . . . . . . . . . .. 1
9 Spring Retaining Ring Retainer . . . . . . . . . . . . . . . . . .. 1

10 Spring Retaining Ring . . . . . . . . . . . . . . . . . . . . . . . . .. 1
11 Piston Return Disc Springs . . . . . . . . . . . . . . . . . . . . .. 5
12 Piston to Piston Return Disc Springs Spacer. . . . . . . .. 1
13 End PlateRetainerRing . . . . . . . . . . . . . . . . . . . . . . . .. 1
14 End Plate 1
15 Clutch Inner Disc . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 9
16 Clutch Outer Disc. . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 9
17 Clutch Piston . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 1
18 Clutch Piston Outer Seal 1
19 Clutch Piston Inner Seal. . . . . . . . . . . . . . . . . . . . . . . .. 1
20 Low Speed Clutch Drum . . . . . . . . . . . . . . . . . . . . . . .. 1
21 Low Speed Shaft RearBearing . . . . . . . . . . . . . . . . . .. 1
22 Bearing Lockball 1
23 Rear Bearing RetainerPlate . . . . . . . . . . . . . . . . . . . . .. 1
24 RearBearing RetainerPlateScrew 3
25 Rear Bearing Cap Gasket. . . . . . . . . . . . . . . . . . . . . . .. 1
26 Rear Bearing Cap. . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 1
27 Rear Bearing Cap Screw Lockwasher . . . . . . . . . . . . .. 5
28 RearBearing Cap Screw . . . . . . . . . . . . . . . . . . . . . . .. 5
29 RearBearing Cap Plug. . . . . . . . . . . . . . . . . . . . . . . . .. 1
30 RearBearing Cap "0" Ring . . . . . . . . . . . . . . . . . . . . .. 1
31 Clutch Shaft Piston Plug 1
32 Low Speed Shaft RearBearing Locating Ring 1
33 Bearing Cap Screw Lockwasher . . . . . . . . . . . . . . . . .. 2
34 Bearing Cap Screw 2
35 Bearing Cap Screw 2
36 Bearing Cap Screw Lockwasher . . . . . . . . . . . . . . . . .. 2
37 Idler Shaft Bearing Cap . . . . . . . . . . . . . . . . . . . . . . . .. 1
38 Idler Shaft Bearing Cap Gasket . . . . . . . . . . . . . . . . . .. 1
39 Idler Shaft Nut . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 1
40 Rear Bearing Locating Ring . . . . . . . . . . . . . . . . . . . . .. 1
41 Idler Shaft Rear Bearing Lockball . . . . . . . . . . . . . . . . .. 1

42 Idler Shaft Rear Bearing. . . . . . . . . . . . . . . . . . . . . . . .. 1
43 RearBearing Cap Oil Seal 1
44 RearBearing Cap Screw . . . . . . . . . . . . . . . . . . . . . . .. 4
45 Rear Bearing Cap Screw Lockwasher . . . . . . . . . . . . .. 4
46 Rear Bearing Cap. . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 1
47 Rear Bearing Cap "0" Ring. . . . . . . . . . . . . . . . . . . . .. 1
48 RearBearing Cap "0" Ring . . . . . . . . . . . . . . . . . . . . .. 1
49 RearBearing Cup. . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 1
50 Rear Bearing Cone. . . . . . . . . . . . . . . . . . . . . . . . . . . .. 1
51 Output Shaft Gear . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 1
52 Output Shaft GearSpacer . . . . . . . . . . . . . . . . . . . . . .. 1
53 Output Shaft 1
54 Front Bearing Cone . . . . . . . . . . . . . . . . . . . .. 1
55 Front Bearing Cup . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 1
56 Front Bearing Cap "0" Ring 1
57 Bearing Cap Shim. . . . . . . . . . . . . . . . . . . . . . . . . . .. AR
58 Front Bearing Cap 1
59 Front Bearing Cap Oil Seal. . . . . . . . . . . . . . . . . . . . . .. 1
60 Front Bearing Cap Screw. . . . . . . . . . . . . . . . . . . . . . .. 4
61 Front Bearing Cap Screw Lockwasher 4
62 Bearing RetainerRing 1
63 Bearing Locating Ring . . . . . . . . . . . . . . . . . . . . . . . . .. 1
64 Idler Shaft Front Bearing . . . . . . . . . . . . . . . . . . .. 1
65 Idler Shaft 1
66 Idler Shaft GearKey. . . . . . . . . . . . . . . . . . . . . . . . . . .. 1
67 Idler Shaft Gear . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 1
68 Bore Plug (optional) . . . . . . . . . . . . . . . . . . . . . . . . . . .. 1
69 Disconnect Assembly (optional) 1
70 Oil Seal. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 1
71 Output Flange 1
72 Output Flange"0" Ring 1
73 Output FlangeWasher. . . . . . . . . . . . . . . . . . . . . . . . .. 1
74 Output FlangeNut. . . . . . . . . . . . . . . . . . . . . . . . . . . .. 1
75 Speedo Drive Gear. . . . . . . . . . . . . . . . . . . . . . . . . . . .. 1
76 Rear Bearing Cap. . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 1
77 Rear Bearing Cap Screw Lockwasher . . . . . . . . . . . . .. 3
78 Rear Bearing Cap Screw . . . . . . . . . . . . . . . . . . . . . . .. 3
79 Speedo Driven Gear. . . . . . . . . . . . . . . . . . . . . . . . . . .. 1
80 Speedo Tube Nut 1
81 Rear Bearing Cap Screw . . . . . . . . . . . . . . . . . . . . . . .. 1
82 Rear Bearing Cap Screw Lockwasher . . . . . . . . . . . . .. 1
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PRESSURE REGULATOR VALVE, CHARGING PUMP & OIL FILTER GROUP

18 Valve Spring - Inner .

19 Valve Spring - Outer . . . . . . . . . . . . . . . 1

20 Valve to Converter Housing Stud. . . .. 4

ITEM DESCRIPTION QTV.

1 Charging Pump Drive Sleeve. . . . . . . .. 1

2 Pump Sleeve Snap Ring. . . . . . . . . . . . 1

3 Valve to Housing Gasket .

21 Valve Body to Pump Gasket .

22 Pump Body Snap Ring .

23 Thrust Plate & Bearing Assembly. . . .. 2

24 Pump Driven Shaft Assembly .

25 Charging Pump Housing .

4 Valve Body "0" Ring .

5 Valve Body "0" Ring .

6 Pipe Plug .

7 Safety Valve Seat .

8 Safety Valve Spacer .

9 Safety Valve Plunger .

10 Safety Valve Spring .

11 Valve Stop "0" Ring .

12 Valve Stop .

13 Valve Stop Roll Pin .

14 Valve Stop Roll Pin .

15 Valve Stop .

16 Valve Stop "0" Ring .

17 Valve Piston .

1

ITEM DESCRIPTION QTV.

26 Valve to Housing Stud Lockwasher . .. 4

27 Valve to Housing Stud Nut. . . . . . . . .. 4

28 Thrust Plate & Bearing Assembly. . . .. 2

29 Wave Spring. . . . . . . . . . . . . . . . . . . . .. 2

30 Pump Shaft Seal. . . . . . . . . . . . . . . . . .. 2

31 Pump to Filter Adaptor
Screw Lockwasher................. 4

32 Pump to Filter Adaptor Screw. . . . . . .. 4

33 Pump Drive Shaft Assembly .

34 Pump Drive Shaft Oil Seal. .

35 Pressure Regulator Valve .

36 Valve Body Roll Pin. . . . . . . . . . . . . . .. 3

37 Valve Body "0" Ring. . . . . . . . . . . . . .. 1

38 Pump to Filter Gasket .

39 Filter Adaptor .

40 Filter Adaptor Plug .

41 By-Pass Filter Disc Spring .

42 By-Pass Filter Disc .

43 By-Pass Filter Disc Seat .

44 Filter Seat Retainer Ring .

45 Filter Housing "0" Ring .

46 Oil Filter Element Assembly .

47 Oil Filter Element Spring .

48 Filter Housing .

49 Pipe Plug .

50 Optional Adaptor for Remote Filter ...
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NOTE:
Speed selector spacers (items 13 and 22) and the

declutch valve (item 26) are not included when the
control valve housing assembly (item 14) is ordered.

When ordering the control valve housing assembly
(Item 14) from the service Parts List also order the
spacer or spacers listed as Items 13 and 22 and the
declutch valve, spool and spring needed. NOTE:
Some valves will require no spacers, some valves will
require 1 spacer and some will require 2 spacers.

FigureG



CONTROL VALVE ASSEMBLY

ITEM DESCRIPTION QTY. ITEM DESCRIPTION QTY.

Oil Seal. . . . . . . . . . . . . . . . . . . . . . . . . . 1

2 Oil Seal Retainer Ring. . . . . . . . . . . . . . 1

3 Oil Seal Retainer Washer .

4 Forward & Reverse Valve Spool .

5 Control Valve Gasket. .

6 Detent Spring .

7 Detent Spring .

8 Detent Ball. . . . . . . . . . . . . . . . . . . . . .. 3

9 Neutral Switch . . . . . . . . . . . . . . . . . . .. 1

10 Detent Ball . . . . . . . . . . . . . . . . . . . . . . . 1

11 Valve Housing Plug .

12 Valve Housing Plug "0" Ring .

13 Overshift Spacer (Not on all models) .

14 Control Valve Housing. . . . . . . . . . . . . . 1

15 Detent Spring Plug .

16 Detent Spring Plug Washer .

17 Detent Spring. . . . . . . . . . . . . . . . . . . . . 1

18 Valve to Adaptor Housing Screw. . . .. 9

19 Valve to Adaptor Housing Screw
Lockwasher. . . . . . . . . . . . . . . . . . . . . .. 9

20 Speed Selector Spool Plug .

21 Speed Selector Spool .

22 Overshift Spacer (Not on all models) .

23 Oil Seal Retainer Washer .

24 Oil Seal Retainer Ring. . . . . . . . . . . . . . 1

25 Oil Seal. . . . . . . . . . . . . . . . . . . . . . . . . . 1

26 Piston Housing Assembly .

27 Stop Plug .... . . . . . . . . . . . . . . . . . . . . 1

28 Plug "0" Ring. . . . . . . . . . . . . . . . . . . . . 1

29 Piston "0" Ring. . . . . . . . . . . . . . . . . . . 1

30 Glyd Ring . . . . . . . . . . . . . . . . . . . . . . . . 1

31 Piston........................... 1

32 Piston Housing .

33 Oil Seal. . . . . . . . . . . . . . . . . . . . . . . . . . 1

34 Band Seal .

35 "0" Ring. . . . . . . . . . . . . . . . . . . . . . . . . 1

Figures A-B-C & D are various declutch options.

44 Adaptor Screw . . . . . . . . . . . . . . . . . . .. 4

45 Adaptor Screw Lockwasher. . . . . . . . .. 4

46 Valve Adaptor .

47 Valve Adaptor Gasket .

48 Adaptor Screw . . . . . . . . . . . . . . . . . . .. 5

49 Adaptor to Plate Gasket .

50 Valve Adaptor Plate .



AXLE DISCONNECT

MECHANICAL PARKING BRAKE

Figure H



AXLE DISCONNECT

ITEM DESCRIPTION QTV ITEM DESCRIPTION QTV

Disconnect Housing Capscrew. . . . . . . . . . . . .. 4

2 Disconnect Housing Capscrew

Lockwasher " 4

3 Disconnect Housing .

4 Disconnect Housing Plug .

5 Shift Hub .

6 Shift Fork .

7 Shift Fork Lockscrew .

8 Disconnect Shaft .

9 Detent Ball .

10 Detent Spring .

11 Shift Rail .

12 Shift Rail Oil Seal .

13 Bearing Retainer Ring .

14 Bearing .

15 Bearing Retainer Ring .

PARKING BRAKE GROUP
10 X 3 BRAKE

ITEM DESCRIPTION QTV ITEM DESCRIPTION QTV

Lock Nut .

2 Washer .

3 Operating Lever o' ••••••••••••••••

4 Backing Plate .

5 Cam Shaft .

6 Strut Assembly .

7 Return Spring .

8 Brake Shoe, Lining & Rivet .

9 Brake Flange .

10 Brake Drum .

11 Brake Drum Screw Lockwasher. . . . . . . . . . . . .. 6

12 Brake Drum Screw. . . . . . . . . . . . . . . . . . . . . . .. 6

13 Brake Lining .

14 Rivet Kit 24

15 Backing Plate Screw. . . . . . . . . . . . . . . . . . . . .. 4

16 Backing Plate Screw Lockwasher . . . . . . . . . . .. 4
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Low Clutch Return Springs.
Concave sideof first springto be placed
against clutch piston. Remaining four springs
to be stacked alternately reversed as shown.

Low clutch,9-outer steel plates,9-inner friction
plates. Assemble alternately, starting with outer
steel plate.

NOTE:The friction discs in the low clutch has
a higher co-efficient rating than the friction
discs in the other clutches, therefore the
discs must not be mixed. The low clutch in
ner disc can be identified by an "X" stamped
on one side of the inner teeth. The low clutch
inner disc also has a strip of non-soluble
yellow paint sprayed on the outer edge of
the disc.

Enlarged view of Piston Ring & Expander
Note: Expander gap to be approx. 180 0 from ring

hook joint to aid ring assembly.

Notes
A.. Use Permatex & Crane Sealer only where

specified.
B. - All lead in chamfers for oil seals, piston rings &

"0" rings must be smooth & free from burrs.
Inspect at ass'y.

C.. Lubricate all piston ring grooves & "0" rings
with oil before ass'y.

D. - Apply very light coat of Permatex NO.2 to 0.0.
of all oil seals before ass'y.

E.. After assembly of parts using Permatex or
Crane sealer, there must not be any free or
excess material that could enter the oil circuit.

F. - Apply light coat of Crane Sealer to all pipe
plugs.

G. - Apply a thin coating of grease between seal
lips on lip type seals prior to ass'y.

H. - Apply light coat of Permatex NO.2 to all thru
hole stud threads.

Bearing shield OUT on 3rd speed clutch. Bearing shield
IN on Fwd. & Rev. clutch.

Must be loose internal fit bearings, No. "3" etched on
bearing.

&. (12 Plate Modulation)Two clutches, 12-outersteel plates,
12-inner friction plates. Assemble alternately, starting
with outer steel plate.

& Heat nose bushing to 2000 FO (930C) before ass'y. of
bushing to cover.

View "Q" 2 Places

~

Impeller Hub and Turbine Hub Assembly with
Backing Ring and Special Self Locking Screws.
1. Clean hub mounting surface and tapped holes
with solvent. Dry thoroughly being certain tapped
holes are dry & clean.
2. Install backing ring and special self locking
screws.
Tighten screws 40 to 45 Lbs. Ft. [54,3-61,0 N'm]
Note: Assembly of hub must be complete within a
fifteen minute period from start of screw installa
tion. The special screw is to be used for one in
stallation only. If the screw is removed for any
reason it must be replaced. The epoxy left in the
hub holes must be removed with the proper tap
and cleaned with solvent. Dry hole thoroughly and
use a new screw for reinstallation.

Forward & Reverse Clutch Return Springs.
Concave sideof first springto be placed
against clutch piston. Remaining six springs
of each clutch to be stacked alternately
reversed asshown.See note on page 77.

& See Elastic Stop Nut Torque Chart

&,

Gear to be assembled with long hub length to this
side.

&. Three c1utches,6-outer steel plates,6-inner friction
plates.Assemble alternately, starting with outer
steel plate.

& See Elastic Stop Nut Torque Chart

!J::, Shim output shaft bearings to produce 6 to 8 Lbs.
In. [0,68,-0,90 N'm] preload.

& Tighten oil screen ass'y. 10 to 15 Lbs. Ft.
[13,6-20,0 Nrn]

ELASTIC STOP NUT TORQUE

NOTE: Metric dimensions shown
in brackets [ ].

THREAD SIZE LB.-FT. [N'm]

1" - 20 150 - 200 [203,4 - 271,1]

1V." - 18 200 - 250 [271,2 - 338,9]

1'12" - 18 300 • 350 [406,8 • 474,5]

13/4" - 12 400 • 450 [542,4 - 610,1]

Grade 5 ED Torque Specification for Lubricated
or Plated Screw Threads Grade 8 M'\!Sl

NOM. FINE THREAD COARSE THREAD FINE THREAD COARSE THREAD
SIZE LB-FT [NM] LB-FT [NM] LB-FT [NM] LB-FT [NM]

L-,~~+ 91 - 100 1123,4 - 135.51 82 - 90 1111,2 - 122,01 128 - 141 1-173,6 - 191,11 115 - 127 1156,0-172,2

5000 , 64 - 70 I 86,8- 94,91 57 - 63 I 77,3- 85,41 90 - 99 [122,1 - 134,21 80 - 88 1108,5 - 119.3
4375 41 - 45 1 55,6- 61,01 37 - 41 r 50,2- 55,51 58 - 64 I 78,7- 86,71 52 - 57 r 70,6- 77,2--
3750 26 - 29· I 35,3- 39,3J 23 - 25 r 31,2- 33,8\ 37 - 41 r 50,2- 55,51 33 - 36 r 44,8- 48,8
3125 16 - 20 i 21.7- 27,11 12 - 16 [ 16,3- 21,61 28 - 32 I 38,0- 43,31 26 - 30 r 35,3- 40,6
2500 9 - 11 I 12.3- 14.91 8 - 10 [ 10,9- 13,5] i1- 13 [ 15,0- 17,61 9 - 11 I 12,3- 14,9]

Figure I
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MAINTENANCE AND SERVICE

The instructions contained herein cover the disassembly and
reassembly of the transmission in a sequence that would nor
mally be followed after the unit has been removed from the
machine and is to be completely overhauled. It must also be
understood that this is a basic HR32000 3 speed long drop
transmission with many options. Companion flanges and output

DISASSEMBLY

Figure 1
Side view of 3 speed HR32000 long drop transmission.

Figure 2
Remove two valve to converter housing capscrews. Install two
aligning studs as shown. Remove remaining capscrews.
Remove control valve and gasket.

-1-

shafts with and without disconnect assemblies may vary on
specific models. The units are very similar to trouble shoot,
disassemble, repair, and reassemble. Drain as much oil as
possible before disassembly. See page 70 for R-Model
(remote mounted) transmission front cover section. See page
85 for 6 &8 speed maintenance information.

Figure 3
Removefilter element housing and element. NOTE: It is recom
mended a small pan be used to catch remaining oil in element
housing.

Figure 4
Remove charging pump to pressure regulating valve stud nuts.



Figure 5
Remove charging pump and filter adaptor assembly.

Figure 6
Remove pressure regulating valve assembly and "0" rings.

Figure 7
Remove pump drive sleeve and gasket.
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Figure 8
Remove pump adaptor bolts, adaptor and gasket.

Figure 9
Remove impeller cover bearing cap bolts. NOTE: Some
units will have drive plates instead of ring gear. Remove
drive plates.

Figure 10
Remove bearing cap and "0" ring.



Figure 11
Remove impeller cover to impeller bolts.

Figure 12
Remove impeller cover and turbine as an assembly.

Figure 13
Remove reaction member retainer ring.
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Figure 14
Remove reaction member.

Figure 15
Remove reaction member spacer.

Figure 16
Remove oil baffle retainer ring. Using pry slots in converter
housing, pry oil baffle and impeller from housing. NOTE:
Impeller, oil baffle and impeller hub gear are removed as an
assembly.



Figure 17
Remove impeller assembly.

Figure 18
Remove stator support to housing bolts.

Figure 19
Remove stator support. NOTE: Support must be turned to clear
pump drive gear.
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Figure 20
Remove pump drive gear support bolts.

Figure 21
Remove pump drive gear and bearing assemblies.

Figure 22
Support converter housing with a chain fall. Remove converter
housing to transmission housing bolts. NOTE: For converter
housing removal on the 8 speed transmission, see Figure
1 In the 8 speed section, page 93.



Figure 23
Separate the converter housing from the transmission
housing. Remove gasket. NOTE: Forward and 2nd clutch will
remain in converter housing.

Figure 24
Use a spreading type snap ring pliers to spread the ears on for
ward clutch front bearing retainer ring. Remove forward clutch
with pry bar.

Figure 25
Remove turbine shaft gear retainer ring.
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Figure 26
Remove turbine shaft gear.

Figure 27
Tap turbine shaft and bearing from converter housing.

Figure 28
Remove bearing from turbine shaft.



Figure 29
Remove 2nd clutch disc hub retainer ring retainer.

Figure 30
Remove disc hub ring retainer.

Figure 31
Remove disc hub retainer ring.
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Figure 32
Remove disc hub.

Figure 33
Remove bearing end plate.

Figure 34
Remove brake drum stud nuts (used only to hold drum in place
after drive shaft was removed).



Figure 35
Remove brake drum.

Figure 36
Remove output flange nut, washer and "0" ring.

Figure 37
Remove output flange.

-7-

Figure 38
Pry brake strut from brake bands.

Figure 39
Remove brake backing plate bolts.

Figure 40
Remove backing plate and brake band assembly.



Figure 41
Remove idler shaft rear bearing cap bolts and washers.

Figure 42
Remove bearing cap and gasket.

Figure 43
Remove idler shaft rear bearing retainer nut and spacer.
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Figure 44
Remove rear bearing locating ring.

Figure 45
Remove 1st speed clutch (low) rear bearing cap bolts and
washers.

Figure 46
Remove bearing cap and gasket.



Figure 47
Remove rear bearing retainer plate bolts.

Figure 48
Remove retainer plate.

Figure 49
Remove bearing locating ring.
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Figure 50
Remove rear cover bolts and washers.

Figure 51
Using pry slots provided, pry cover from transmission housing
tapping on 1st speed clutch and idler shaft to allow cover to be
removed without shaft binding. NOTE: The use of alignment
studs will facilitate cover removal.

Figure 52
Remove 1st speed clutch double bearing cup, outer taper
bearing and spacer.



Figure 56
Remove 1st speed clutch drive gear retainer ring.

Figure 57

Figure 55
Remove idler shaft assembly. NOTE: The 6 & 8 speed trans
mission will have two gears and a heavier front bearing.

Remove drive gear.
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Figure 53
CAUTION: Outer cone, double bearing cup, spacer and inner
bearing cone are replaced as a set.

Figure 54-A
A timken bearing cup, No. 29520 must be used with the above
bearing puller.

Figure 54
Remove low clutch inner bearing cone. NOTE: To remove the
inner cone bearing without damage, a special bearing puller
must be made (see diagram Fig. 54-A) or the outer cage and
rollers may be pulled from the bearing inner race and the inner
race can be removed after the low clutch assembly has been
removed from the transmission. See caution in Figure 53.

-10-



Figure 58
Remove 1st speed clutch assembly.

Figure 59
Remove 1st speed front bearing.

Figure 60
Remove reverse and 3rd clutch assembly.
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Figure61
Remove front output flange nut, washer, "0" ring and flange. see
6 & 8 SpeedSection for RangeShiftOutputShaftRemoval.

Figure 62
Remove output shaft front bearing cap bolts and washers.

Figure 63
Remove bearing cap, "0" ring and shims.



Figure 64
Remove output shaft rear bearing cap bolts and washers.

Figure 65
Remove bearing cap and "0" rings.

Figure 66
Block output gear. Push or drive output shaft through taper
bearing and output gear.
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Figure 67
Remove rear taper bearing.

Figure 68
Remove output shaft, gear spacer and front taper bearing.

Figure 69
Remove output gear.



Figure 70
Remove front bearing.

Figure 71
If idler shaft, idler gear or rear bearing are to be replaced,
remove bearing and gear. Turn shaft over and remove the front
bearing retainer ring and bearing.

1ST SPEED CLUTCH (LOW)
DISASSEMBLY AND REASSEMBLY

See 8 Speed Section for 4th Speed Clutch Repair

DISASSEMBLY
See Note In Figure 83

Figure 72
Remove clutch assembly front bearing inner race.

-13-

Figure 73
Remove taper bearing retainer ring retainer.

Figure 74
Remove bearing retainer ring.

Figure 75
Remove 1st speed gear and outer taper bearing.



Figure 76
Remove taper bearing spacer.

Figure 77
Remove clutch end plate retainer ring.

Figure 78
Remove end plate.
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Figure 79
Remove inner and outer clutch discs.

Figure 80
Remove inner taper bearing.

Figure 81
Remove piston return disc spring retainer ring retainer washer.



Figure 82
Remove return disc spring retainer ring.

Figure 83
Remove piston return disc spring. NOTE: Disc springs in the
low clutch are different than springs in the forward and
reverse clutch. Do not mix low clutch springs with for
ward and reverse springs (see note at top of page). Non
modulated units will have return springs in forward &
reverse clutches.

Figure 84
Remove return spring to piston spacer. Turn clutch over and tap'
clutch shaft on a block of wood to remove clutch piston.

See cleaning and inspection page.

-15-

NOTE: Each disc spring assembly is made up of selected
springs to precisely match each part within this assembly.
Failure to replace all piston return springs can result in
unequal deflection within the spring pack. The result of
this imbalance may adversely affect overall life of springs.

The disc spring packs are to be used as complete
assemblies and care should be taken not to intermix the
individual disc springs with disc springs in another clutch
or disc spring pack.

1ST SPEED CLUTCH REASSEMBLY

Figure 85
Install clutch piston outer seal ring.

Figure 86
Install clutch piston inner seal ring. Install piston into clutch
drum. Use caution as not to damage seal rings.



Figure 87
Install piston spacer.

Figure 88
See NOTE in figure 83. Install disc springs. First spring with
large diameter toward spacer. Alternate (5) five washers. See
page 59, Figure C.

Figure 89
Position return spring retainer ring on clutch shaft. Compress
disc springs and install retainer ring.
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Figure 90
Position ring retainer over retainer ring.

Figure 91
Install one steel disc.

Figure 92
Install one friction disc. NOTE: The friction discs in the low
clutch has a higher co-efficient rating than the friction
discs in the other clutches, therefore the discs must not
be mixed. The low clutch inner disc can be identified by
an "X" stamped on one side of the inner teeth. The low
clutch inner disc also has a strip of non-soluble yellow
paint sprayed on the outer edge of the disc. Alternate steel
and friction discs until the proper amount of discs are installed.
First disc next to the piston is steel, last disc installed is friction.



Figure 93
Install clutch disc end plate.

Figure 94
Install end plate retainer ring.

Figure 95
Install inner clutch gear taper bearing.
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Figure 96
Position taper bearing spacer on shaft.

Figure 97
Install 1st gear into clutch drum. Align splines on 1st gear with
internal teeth of friction discs. Tap gear into position. Do not
force this operation. Gear splines must be in full position with
internal teeth of all friction discs.

Figure 98
Install outer taper bearing.



Figure 99
Install low clutch taper bearing retainer ring.

NOTE: Retainer ring is selected at assembly for proper
thickness. A snap ring kit is available. Select the thickest
of the three rings in the kit that can be fitted into the snap
ring groove to assure a proper taper bearing tightness.
Check ring as shown for tight ring to bearing fit.

Figure 100
Position ring retainer over retainer ring.

Figure 101
Install clutch shaft front bearing inner race with large diameter
of race down.
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Figure 102
Position front bearing on clutch shaft inner race. NOTE: Bearing
could be installed in transmission case before installing clutch.

REVERSE AND 3RD CLUTCH
DISASSEMBY AND REASSEMBLY

DISASSEMBLY
(Reverse being disassembled)

Figure 103
Remove clutch shaft piston rings. NOTE: Some units will
have Telfon piston rings and expander springs. these
rings are to be replaced with a new style ring and does
NOT use an expander spring. See page 79 for proper
piston ring Installation.



Figure 104
Remove front bearing retainer ring.

Figure 105
Remove front bearing end plate.

Figure 106
Remove end plate lock ball.
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Figure 107
Remove front bearing.

Figure 108
Pry front bearing inner race up far enough to use a bearing
puller.

Figure 109
Remove bearing inner race.



Figure 1,10
Remove clutch driven gear outer bearing retainer ring.

Figure 111
Remove clutch gear and outer bearing.

Figure 112
Remove clutch disc end plate retainer ring.
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Figure 113
Remove end plate.

Figure 114
Remove inner and outer clutch discs.

Figure 115
Remove inner bearing.



Figure 116
Compress piston return spring. Remove spring retainer ring.

Figure 117
Remove retainer ring retaining washer.

Figure 118
Remove piston return spring and retainers. NOTE: Modulated
forward and reverse clutches will have piston return disc
springs. (See note on page 15. Figure 83.1
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Figure 119
Remove clutch piston.

3RD SPEED CLUTCH DISASSEMBLY

Figure 120
Remove 3rd speed clutch shaft bearing.

Figure 121
Remove 3rd speed gear and outer bearing.



Figure 122
Remove clutch gear outer and inner bearing spacer.

Figure 123
Pry inner bearing up far enough to use a bearing puller.

Figure 124
Remove inner bearing.
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Figure 125
Remove clutch disc end plate retainer ring.

Figure 126
Remove end plate.

Figure 127
Remove inner and outer clutch discs.



Figure 128
Compress piston return spring. Remove return spring retainer
ring.

Figure 129
Remove retainer ring retaining washer.

Figure 130
Remove return spring retainers and spring.

Figure 131
Remove clutch piston.

See cleaning and inspection page.

3RD SPEED CLUTCH REASSEMBLY

Figure 132
Install clutch piston inner and outer seal rings. Install clutch
piston in clutch drum, use caution as not to damage seal rings.

Figure 133
Position the inner return spring retainer, the return spring and
the outer spring retainer on clutch shaft.
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Figure 134
Position return spring retainer ring retaining washer on clutch
shaft.

Figure 135
Compress return spring and install retainer ring being certain
ring is in full position in retaining washer and ring groove.

Figure 136
Install one steel disc.
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Figure 137
Install one friction disc. Alternate steel and friction discs until
the proper amount of discs are installed. First disc next to the
piston is steel, last disc installed in friction.

Figure 138
Install clutch disc end plate.

Figure 139
Install end plate retainer ring.



Figure 140
Install clutch gear inner bearing. NOTE: The inner bearing does
not have a bearing shield.

Figure 141
Install clutch gear inner and outer bearing spacer.

Figure 142
Install clutch gear into clutch drum. Align splines on clutch gear
with internal teeth of friction discs. Tap gear into position. Do
not force this operation. Gear splines must be in full position
with internal teeth of all friction discs.
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Figure 143
Install clutch gear outer bearing. NOTE: Outer bearing has a
shield in it, this shield must be up.

Figure 144
Install 3rd speed clutch shaft rear bearing. NOTE: Bearing outer
diameter locating ring must be down.

REVERSE CLUTCH REASSEMBLY

Figure 145
Install clutch piston inner and outer oil seal rings. Install clutch
piston in clutch drum, use caution as not to damage seal rings.



Figure 146
Position the inner return spring retainer, the return spring and
the outer spring retainer. NOTE: If reverse and forward
clutches are modulated, assemble disc springs as shown
in Figure A on page 59.

Figure 147
Position return spring retainer ring retaining washer on clutch
shaft.

Figure 148
Compress return spring and install retainer ring being certain
ring is in full position in retaining washer and ring groove.

-26-

Figure 149
Install one steel disc.

Figure 150
Install one friction disc. Alternate steel and friction discs until
the proper amount of discs are installed. First disc next to the
piston is steel, last disc installed is friction.

Figure 151
Install clutch disc end plate.



Figure 152
Install end plate retainer ring.

Figure 153
Install clutch gear inner bearing. NOTE: This bearing does not
have a shield in it.

Figure 154
Install clutch gear into clutch drum. Align splines on reverse
gear with internal teeth of friction discs. Do not force this
operation. Gear splines must be in full position with internal
teeth of all friction discs.
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Figure 155
Install clutch gear outer bearing. NOTE: Outer bearing has a
shield in it, this shield must be down.

Figure 156
Install clutch gear outer bearing retainer ring.

Figure 157
Install clutch shaft front bearing inner race with large diameter
of race down.



Figure 158
Position front bearing over bearing race.

Figure 159
Position end plate lock ball in clutch shaft.

Figure 160
Install bearing end plate, aligning notch in plate with lock ball.
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Figure 161
Install bearing retainer ring.

Figure 162
Install clutch shaft piston rings. See note in Figure 103.

DISASSEMBLY AND REASSEMBLY
OF THE FORWARD AND 2ND CLUTCH

(Forward being disassembled)

Figure 163
Remove clutch shaft piston rings. (See note in Figure 103.)



Figure 164
Remove front bearing end plate retainer ring.

Figure 165
Remove end plate.

Figure 166
Remove front bearing.
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Figure 167
Remove bearing end plate lock ball.

Figure 168
Remove front bearing inner race.

Figure 169
Remove clutch gear outer bearing retainer ring.



Figure 170
Remove clutch gear and outer bearing.

Figure 171
Remove inner bearing.

Figure 172
Remove clutch disc end plate retainer ring.
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Figure 173
Remove end plate.

Figure 174
Remove inner and outer clutch discs.

Figure 175
Compress piston return spring. Remove return spring retainer
ring.



Figure 176
Remove retainer ring retaining ring.

Figure 177
Remove piston return spring and retainers. See note in Figure
118.

Figure 178
Remove clutch piston.
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2ND CLUTCH DISASSEMBLY

Figure 179
Remove clutch disc end plate retainer ring.

Figure 180
Remove end plate.

Figure 181
Remove inner and outer clutch discs.



Figure 182
Compress piston return spring. Remove return spring retainer
ring.

Figure 183
Remove retainer ring retaining washer.

Figure 184
Remove return spring retainers and spring.
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Figure 185
Remove clutch piston.

See cleaning and inspection page.

2ND CLUTCH REASSEMBLY

Figure 186
Install clutch piston inner and outer seal rings. Install clutch
piston in clutch drum, use caution as not to damage seal rings.

Figure 187
Position the inner return spring retainer, the return spring and
outer spring retainer on clutch shaft.



Figure 188
Position return spring retainer ring retaining washer on clutch
shaft.

Figure 189
Compress return spring and install retainer ring, being certain
ring is in full position in retaining washer and ring groove.

Figure 190
Install one steel disc.
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Figure 191
Install one friction disc. Alternate steel and friction discs until
the proper amount of discs are installed. First disc next to the
piston is steel, last disc installed is friction.

Figure 192
Install clutch disc end plate.

Figure 193
Install end plate retainer ring.



FORWARD CLUTCH REASSEMBLY

Figure 194
Install clutch piston inner and outer seal rings. Install piston in
clutch drum, use caution as not to damage seal rings.

Figure 195
Position the inner return spring retainer, the return spring and
outer spring retainer. NOTE: If forward and reverse clutches
are modulated, assemble piston return disc springs as
shown in Figure A on page 59.

Figure 196
Position return spring retainer ring retaining washer on clutch
shaft.
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Figure 197
Compress return spring and install retainer ring, being certain
ring is in full position in retaining washer and ring groove.

Figure 198
Install one steel disc.

Figure 199
Install one friction disc. Alternate steel and friction discs until
the proper amount of discs are installed. First disc next to the
piston is steel, last disc installed is friction.



Figure 200
Install clutch disc end plate.

Figure 201
Install end plate retainer ring.

Figure 202
Install clutch gear inner bearing. NOTE: This bearing does not
have a shield in it.
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Figure 203
Install clutch gear into clutch drum. Align splines on clutch gear
with internal teeth of friction discs. Tap gear into position. Do
not force this operation. Gear splines must be in full position
with internal teeth of all friction discs.

Figure 204
Install clutch gear outer bearing. NOTE: Outer bearing has a
shield in it. this shield must be down.

Figure 205
Install bearing retainer ring.



Figure 206
Install clutch shaft front bearing inner race with large diameter
of race down.

Figure 207
Position end plate lock ball in clutch shaft.

Figure 208
Position front bearing over bearing race.
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Figure 209
Install bearing end plate, aligning notch in plate with lock ball.

Figure 210
Install bearing retainer ring.

Figure 211
Install clutch shaft piston rings. See note in Figure 103.



OIL SEALING RING SLEEVE REMOVAL
NOTE: The following photos are not of the HR Converter
Housing but the sleeve removal procedure is identical.

Figure 212
Remove clutch front bearing locating ring.

Figure 213
Remove oil sealing ring sleeve retainer screw.

Figure 214
Remove screw and sleeve lock.
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Figure 215
Use a sleeve puller like the one shown.

Figure 216
Sleeve being removed.

See cleaning and inspection page.
NOTE: When installing a new sleeve it is recommended a press
or a driver be used to prevent damage to the sleeve and be sure
the notch in the sleeve is aligned with sleeve lock notch. Install
sleeve lock and capscrew. Tighten screw to specified torque.
(See torque chart.)

Figure 217
Position new oil sealing ring on turbine shaft. Install turbine
shaft bearing on shaft with bearing outer locating ring down.



Figure 218
Install turbine shaft and bearing in converter housing.

Figure 219
Install turbine shaft drive gear as shown in Figure 219-A.

DRIVE GEAR

NOTE: LONG HUB OF
DRIVE GEAR TOWARD
RETAINER RING

Figure 219·A
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Figure 220
Install drive gear retainer ring.

TRANSMISSION REASSEMBLY

SEE 6 & 8 SPEED SECTION FOR RANGE SHIFT OUTPUT
SHAFT INSTALLATION.

Figure 221
View of output shaft as it would be positioned in transmission
case. NOTE: Front cone bearing shouldered on shaft with large
diameter of bearing in, and long hub of gear toward gear spacer.

Figure 222
Position output gear in transmission case with protruding hub
toward front of case. See Figure 221. Insert output shaft, gear
spacer and taper bearing from front of case and through output
gear. Install front taper bearing cup. Block output shaft and in
stall rear taper bearing with large diameter in.



Figure 223
Coat outer diameter of oil seal with Permatex No.2 and press
seal in bearing cap with lip of seal in. See assembly instruction
sheet for seal depth. Using new "0" rings install rear output
bearing cap, oil seal and taper bearing cup on transmission
case. Lube opening in bearing cap must be aligned with lube
opening in case.

Figure 224
Tighten bearing cap bolts to specified torque. (See torque
chart.)

Figure 225
. Coat outer diameter of front output oil seal with Permatex No.2.
Install seal in bearing cap with lip of seal in.
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Figure 226
Install front bearing cap and shims. Tighten bolts to specified
torque. Tap output shaft front and rear to seat taper bearings.
Loosen front bearing cap bolts.

Figure 227
Using a inch lb. torque wrench, determine the rolling torque of
the output shaft and record. Tighten front bearing cap bolts to
specified torque. Check rolling torque with bolts tight. Torque
must be 6 to 8 inch Ibs. [0,7-0,09 N.m] more than when bearing
cap bolts were loose. Add or omit shims on the front bearing
cap to achieve the proper preload.

Figure 228
Position reverse and 3rd clutch in transmission housing.



Figure 229
From the rear of the transmission case, install the low (1 st)
clutch.

Figure 230
Install low (1 stl speed drive gear on clutch shaft.

Figure 231
Install drive gear retainer ring.
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Figure 232
If idler shaft was disassembled, install front bearing. Install idler
gear on shaft with long hub of gear up. (6 &8 speed will have
two gears on the idler shaft). Install rear inner taper bearing
with large diameter of taper down. Install bearing spacer and
double bearing cup with outer diameter locating ring groove
up. Install outer taper bearing with large diameter of taper up.
NOTE: Double taper bearing must be replaced as an
assembly as the bearing spacer Is pre-selected at factory.

Figure 233
Install idler shaft assembly. NOTE: Lock ball in bearing cup.

Figure 234
Install low (1 stl clutch outer double taper bearing. NOTE:
Locating ring groove in bearing cup to be out (to the rear).



Figure 235
Use caution as not to lose low (1 st) and idler bearing lock balls.
A light coat of grease will hold lock balls in place.

Figure 236
The use of aligning studs will facilitate rear cover installation.
Position a new gasket and "0" ring on rear of case. A light coat
of grease will hold gasket in place.

Figure 237
Align lock balls in bearing with notches in rear cover.
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Figure 238
Tap cover in place.

Figure 239
Install rear cover bolts and washers, tighten to specified torque.
(See torque chart).

Figure 240
From the front, tap the low (1 stl clutch and idler shaft to the rear
to expose the rear bearing locating ring groove. Install locating
ring.



Figure 241
Install low (1 stl clutch rear bearing retainer plate. NOTE: Inner
diameter hole chamfer to go toward bearing.

Figure 242
Install retainer plate bolts and tighten to specified torque (see
torque chart). Lock wire bolts together to prevent loosening.

Figure 243
Install new "0" ring and gasket on low (1 stl clutch shaft rear
bearing cap.
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Figure 244
Position bearing cap over bearing and install bearing cap bolts.
Tighten to specified torque. (See torque chart).

Figure 245
Install idler shaft rear bearing locating ring.

Figure 246
Install idler shaft rear bearing spacer.



Figure 247
Install idler shaft rear bearing retainer nut. Tighten to specified
torque. (See elastic stop nut torque chart).

Figure 248
Position a new gasket on the idler shaft rear bearing cap, install
bearing cap.

Figure 249
Install capscrews and tighten to specified torque. (See torque
chart).
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Figure 250
Install brake backing plate and brake band assembly on output
bearing cap.

Figure 251
Install backing plate capscrews and tighten to specified torque.
(See torque chart).

Figure 252
Install brake strut to brake bands.



Figure 253
Install rear output flange.

Figure 254
Install flange "0" ring, washer and lock nut.

Figure 255
Tighten lock nut to specified torque. (Seeelastic stop nut torque
chart).
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Figure 256
Position brake drum on output flange studs. Install stud nut
washers and stud nuts. Tighten stud nuts enough to hold drum
in place until drive shaft is installed.

Figure 257
Install front output flange.

Figure 258
Install new output flange "0" ring, washer and flange nut.



Figure 259
Tighten flange nut to proper specifications. (See elastic stop nut
torque chart).

Figure 260
Position 2nd clutch bearing end plate on low (1 st) clutch shaft.

Figure 261
Position 2nd clutch disc hub on clutch shaft.
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Figure 262
Install disc hub retainer ring.

Figure 263
Install disc hub retainer ring retainer.

Figure 264
Install disc hub ring retainer retaining ring.



Figure 265
Position 2nd speed clutch shaft pilot bearing on clutch shaft. A
light coat of grease will hold bearing in place. Install forward
and 2nd clutch in clutch disc hub being certain clutch disc hub
is in full position in clutch discs. See 8 speed section for 4th
speed clutch Installation.

Figure 266
Position new gasket and "0" rings on housing. A light coat of
grease will hold gasket and "0" rings in place.

Figure 267
Install alignment studs in transmission housing to facilitate con
verter housing to transmission housing assembly.
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Figure 268
Spread forward clutch front bearing locating ring. Position
converter housing to transmission housing. Tap housing into
place using caution as not to damage clutch shaft oil sealing
rings. Do not force this operation.

Figure 269
Install bolts and washers,tighten to specified torque (see torque
chart).

Figure 270
Using a hammer puller as shown, pull forward clutch until front
bearing locating ring is in full position in ring groove.



Figure 271
Install pump drive gears.

Figure 272
Tighten pump drive gear support bolts to specified torque. (See
torque chart).

Figure 273
Install new sealing ring expander spring and oil sealing ring on
support. NOTE: Expander spring gap to be 1800 from sealing
ring hook joint. Position support on turbine shaft, turn support
to clear pump drive gear. Align support holes with converter
housing.

-47-

Figure 274
Install support bolts and tighten to specified torque. (Seetorque
chart).

DISASSEMBLY AND REASSEMBLY
OF IMPELLER AND BAFFLE

DISASSEMBLY

Figure 275
Remove pump drive gear retainer ring.

Figure 276
Remove pump drive gear.



Figure 277
Remove impeller hub bolts.

Figure 278
Remove backing ring.

Figure 279
Tap impeller hub from impeller.
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Figure 280
Remove hub bearing retainer ring.

Figure 281
Remove hub bearing.

See cleaning and inspection page.

REASSEMBLY

Figure 282
Install impeller hub bearing in hub.



Figure 283
Install bearing retainer ring.

Figure 284
Position new "0" ring on impeller hub.

Figure 285
Align holes in impeller with holes in impeller hub.
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Figure 286
Position backing ring on impeller.

Figure 287
Install (12) impeller hub special screws to approximately .06
inch [1,5] of seated position. With a calibrated torque wrench,
tighten screws to 40-45 Ibs. ft. [54,3-61,0 N.m.] torque. NOTE:
Assembly of impeller to impeller hub must be completed within
a fifteen minute period from start of screw installation. The
screws are prepared with a coating which begins to harden after
installation in the impeller hub holes. If not tightened to proper
torque within the fifteen minute period, insufficient screw
clamping tension will result. The special screw is to be used for
one installation only. If the screw is removed for any reason it
must be replaced.

The compound left in the hub holes must be removed with the
proper tap and cleaned with solvent. Dry hole thoroughly and
use a new screw for reinstallation.



Figure 288
Apply a light coat of Permatex No. 2 on the outer diameter of
the oil baffle seal. Press seal in oil baffle with lip of seal down.

Figure 289
Install new oil baffle seal ring. Position oil baffle on impeller and
hub assembly.

Figure 290
Install pump drive gear on impeller hub.
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Figure 291
Install pump drive gear retainer ring.

DISASSEMBLY AND REASSEMBLY
OF TURBINE AND IMPELLER COVER

DISASSEMBLY

Figure 292
Remove turbine hub to impeller cover bearing retainer ring.

Figure 293
Remove retainer ring to bearing washer.



Figure 294
Separate turbine from impeller cover.

Figure 295
Remove impeller cover bearing.

See cleaning and inspection page.

REASSEMBLY

Figure 296
Install impeller cover bearing.
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If turbine and hub was disassembled, use the following instruc
tions for reassembly.

1. Clean hub mounting surface and tapped holes with solvent.
Dry thoroughly being certain tapped holes are dry and clean.

2. Install backing ring and special self locking screws.

Tighten screws 40 to 45 Ibs. ft. [54,3-61,0 N.m.]. NOTE:
Assembly of hub must be complete within a fifteen minute
period from start of screw installation. The special screw is to be
used for one installation only. If the screw is removed for any
reason it must be replaced. The epoxy left in the hub.holes must
be removed with the proper tap and cleaned with solvent. Dry!
hole thoroughly and use a new screw for reinstallation.

Figure 297
Position turbine and hub assembly in impeller cover assembly.

Figure 298
Position bearing washer over turbine hub.



Figure 299
Install turbine hub to impeller cover retainer ring.

Figure 300
Greasestator support piston ring, oil baffle oil seal and seal ring
to facilitate reassembly. Install impeller and oil baffle assembly
in converter housing.

Figure 301
Position oil baffle in housing. Secure with oil baffle retainer ring,
being sure ring is in full position in ring groove.
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Figure 302
Install reaction member spacer with tang facing out.

Figure 303
Install reaction member with thick part of blades out.

Figure 304
Install reaction member retainer ring.



Figure 305
Position a new "0" ring on impeller cover.

Figure 306
Position turbine and impeller cover on turbine shaft. NOTE:
Some units will have drive plates instead of impeller cover
& ring gear. See drive plate installation section.

Figure 307
Install impeller cover to impeller bolts and washers. Tighten to
specified torque (see torque chart).
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Figure 308
Position new "0" ring on impeller cover bearing cap.

Figure 309
Install bearing cap, bolts and washers, tighten to specified
torque. (See torque chart).

Figure 310
Install aligning studs to facilitate control valve assembly. Install
new control valve gasket.



Figure 311
Position control valve assembly on aligning studs.

Figure 312
Install control valve bolts and washers and tighten to specified
torque. (See torque chart).

Figure 313
Install pump adaptor, bolts and washers. Tighten to specified
torque. (See torque chart).
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Figure 314
Install charging pump drive sleeve.

Figure 315
Install new pressure regulating valve gasket.

Figure 316
Install new "0" rings on pressure regulating valve. Position
valve on studs.



Figure 317
Position new valve to pump gasket on studs. Install charging
pump and filter adaptor on studs.

Figure 318
Install washers and nuts, tighten to specified torque. (See
torque chart).

Figure 319
Install new auxiliary pump adaptor gasket and adaptor.
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Figure 320
Install bolts and washers. Tighten to specified torque. (See
torque chart).

Figure 321
Install new filter element and filter housing.



SERVICING MACHINE AFTER TRANSMISSION OVERHAUL

The transmission, torque converter, and its allied
hydraulic system are important links in the drive line
between the engine and the wheels. The proper oper
ation of either unit depends greatly on the condition
and operation of the other; therefore, whenever repair
or overhaul of one unit is performed, the balance of
the system must be considered before the job can be
considered completed.

After the overhauled or repaired transmission has
been installed in the machine, the oil cooler, and con
necting hydraulic system must be thoroughly cleaned.
This can be accomplished in several manners and a de
gree of judgment must be exercised as to the method
employed.

The following are considered the minimum steps to
be taken:

1. Drain entire system thoroughly.

2. Disconnect and clean all hydraulic lines. Where
feasible, hydraulic lines should be removed from
machine for cleaning.

3. Replace oil filter elements, cleaning out filter
cases thoroughly.

4. The oil cooler must be thoroughly cleaned. The
cooler should be "back flushed" with oil and
compressed air until all foreign material has been
removed. Flushing in direction of normal oil flow
will not adequately clean the cooler. If neces
sary, cooler assembly should be removed from
machine for cleaning, using oil, compressed air
and steam cleaner for that purpose. DO NOT
use flushing compounds for cleaning purposes.

5. On remote mounted torque converters remove
drain plug from torque converter and. inspect
interior of converter housing, gears, etc. If
presence of considerable foreign material is
noted, it will be necessary that converter be re
moved, disassembled and cleaned thoroughly.
It is realized this entails extra labor; however,
such labor is a minor cost compared to cost of
difficulties which can result from presence of
such foreign material in the system.

6. Reassemble all components and use only type
oil recommended in lubrication section. Fill
transmission through filler opening until fluid
comes up to LOW mark on transmission dipstick.
NOTE: If the dipstick is not accessible oil level
check plugs are provided.

Remove LOWER check plug, fill until oil runs
from LOWER oil hole. Replace filler and level
plug.

Run engine two minutes at 500-600 RPM to
prime torque converter and hydraulic lines. Re
check level of fluid in transmission with engine
running at idle (500-600 RPM).

Add quantity necessary to bring fluid level
to LOW mark on dipstick or runs freely from
LOWER oil level check plug hole. Install oil
level plug or dipstick. Recheck with hot oil
(180-200° F.) [82,2-93,3° C].

Bring oil level to FULL mark on dipstick or
runs freely from UPPER oil level plug.

7. Recheck all drain plugs, lines, connections, etc.,
for leaks and tighten where necessary.

TORQUE IN (LBS.-FT.)
BOLTS, CAPSCREWS, STUDS AND NUTS

Grade 5 Identification, 3 Radial
Dashes 1200 Apart on Head of Bolt

Grade B Identification, 6 Radial
Dashes 60 0 Apart on Head of Bolt

Grade 5

LUBRICATED OR PLATED

Grade 8

Nominal Fine Thread Course Thread Fine Thread Course Thread
Size Torque Lbs. Ft./N.m. Torque Lbs. Ft./N.m. Torque Lbs. Ft./N.m. Torque Lbs. Ft./N.m.

.3125 16-20 [21,7-27,1] 12-16 [16,3-21,7] 28-32 [38,0-43.4] 26-30 [35,3·40.7]

.3750 26-29 [35,3·39,3] 23-25 [31,2-33.9] 37-41 [50,2-55,6] 33-36 [44,7-48,8]

.4375 41-45 [55,6-61,0] 37·41 [50,2-55,6] 58-64 [78.6-86,8] 52·57 [70.5-77.3]

.5000 64-70 [86.8-94,9] 57·63 [77,3-85.4] 90-99 [122.0-134.2] 80-88 [108,5-119,3]

.5625 91-100 [123.4-135,6] 82-90 [111,2-122,0] 128-141 [173.5-191.2] 115·127 [156,0·172,2]
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SPECIFICATIONS AND SERVICE DATA - POWER SHIFT TRANSMISSION
AND TORQUE CONVERTER

CONVERTER OUT
PRESSURE

CONTROLS

CLUTCH TYPE

CLUTCH INNER DISC

Converter outlet oil temp. 180· - 200· F.
[82,3" - 93,3" C].

Transmission in NEUTRAL.
Operating specifications:

25 PS.1. [172,4 kPa] minimum pressure at 2000
R.PM. engine speed AND a maximum of 70
PS.1. [482,6 kPa] outlet pressure with engine
operating at no-load governed speed.

Forward and Reverse - Manual

Speed Selection - Manual

Multiple discs, hydraulically actuated, spring
released, automatic wear compensation and no
adjustment. All clutches oil cooled and lubricated.

Friction.

OIL FILTRATION Full flow oil filter safety by-pass, also strainer
screen in sump at bottom of transmission case.

CLUTCH PRESSURE 240 - 300 psi [1654,8 - 2068, 4 kPa]- With parking
brake set (see note), oil temperature 180" - 200" F.
[82,2" - 93,3" C], engine at idle (400 to 600 RPM),
shift thru direction and speed clutches. All clutch
pressure must be equal within 5 psi. [34,5 kPaj. If
clutch pressure variers in anyone clutch more than
5 psi [34,5 kPa] repair clutch.
NOTE: Never use service brakes while making
clutch pressure checks. Units having brake
actuated declutching in forward and/or reverse
will not give a true reading.
ALWAYS USE PARKING BRAKE WHEN
MAKING CLUTCH PRESSURE CHECKS.

CLUTCH OUTER DISC Steel.

LUBRICATION
RECOMMENDED LUBRICANTS FOR TORQUE CONVERTERS AND POWERSHIFT TRANSMISSIONS

TYPE OFOIL

CAPACITY

CHECK PERIOD

NORMAL
DRAIN PERIOD

See Lube Chart.

Consult Operators Manual on applicable
machine model for system capacity. Torque
Converter, Transmission and allied hydraulic
system must be considered as a whole to
determine capacity.

Check oil level DAILY with engine running at
500-600 RPM and oil at 180" to 200" F. [82,2 
93,3" C]. Maintain oil level to FULL mark.

Every 500 hours, change oil filter element.
Every 1000 hours, drain and refill system as
follows: Drain with oil at 150" to 200" F.[65,6 
93.3" C].

NOTE: It is recommended that filter elements
i:le changed after 50 and 100 hours of opera
tion on new and rebuilt or repaired units.

(a) Drain transmission and remove sump
screen. Clean screen thoroughly and
replace, using new gaskets.

(b) Drain oil filters, remove and discard filter
elements. Clean filter shells and install new
elements.

(c) Refill transmission to LOW mark.

(d) Run engine at 500 - 600 RPM to prime
converter and lines.

(e) Recheck level with engine running at
500 • 600 RPM and add oil to bring level to
LOW mark. When oil temperature is hot (180
• 200" F.) [82.2 - 93,3° C] make final oil level
check. BRING OIL LEVEL TO FULL MARK.

4. Allison C-4
5. Dexron II Equivalent - See note below.

Torque converter/transmission lubricant must be qualified by one of the following
specifications.
ORDER OF PREFERENCE:

1. Caterpillar TO • 4
2. John Deere J20 C , D
3. Military MIL-PRF-2104G

IMPORTANT: Dexron* II equivalent is acceptable: however it is not compatible with torque
converters or transmissions equipped with graphitic friction material clutch plates.

LUBRICANTS NOT RECOMMENDED: DEXRON III, ENGINE OIL, ANY GL-5 OILS.

OIL VISCOSITY -lt is recommended that the highest viscosity monograde lubricant
available be used for the anticipated ambient temperature.Typically this will be a CATTO-4
qualified luoricant,When large swings in ambient temperature are probable, J20 C. 0 multi
grades are recommended. Multigrade lubricants should be applied at the lower viscosity
rating for the prevailing ambient temperature, i.e. a 10W20 should be used where a lOW
monograde is used. If a C·4 multigrade is used in place of J20 lubricant it is recommended
that the viscosity span no more than 10 points, i.e. 10W20.

SYNTHETIC LUBRICANTS ARE APPROVED IF QUALIFIED BY ONE OFTHE ABOVE
SPECIFICATIONS. OIL VISCOSITY GUIDELINES APPLY, BUT SYNTHETIC
MULTIGRADES MAY SPAN MORE THAN 10 POINTS.

FOR FIRE RESISTANT FLUID RECOMMENDATIONS PLEASE CONTACT SPICER
OFF-HIGHWAY PRODUCTS.

SUMP pREHEATERS - preheat the transmission fluid to the minimum temperature
for the oil viscosity used before engine start up.

NORMAL OIL CHANGE INTERVAL - drain and refill system every 1000 hours for average
environmental and duty cycle conditions. Severe or sustained high operating temperature or
very dusty atmospheric conditions will result in accelerated deterioration or contamination.
Judgement must be used to determine the required change intervals for extreme
conditions.

EXTENPEP OIL CHANGE INTERVAL - Extended oil service life may result when using
synthetic fluids. Appropriate change intervals should be determined fur each transmission
by measuring oil oxidation and wear metals, over time, to determine a baseline.Wear metal
analysis can provide useful information, but a transmission should not be removed from
service based solely on this analysis.

.EJ..LIE.B.S. - Service oil filter element every 500 hours under normal environmental and duty
cycle conditions. Service the high performance extended life filter element every 1000 hours
or upon warning indication from the filter back pressure sensor.

This recommended lubricant section does not apply'to transmissions with electronic
modulation where separate approved oils are identified.

Any deviation from this recommendation must have written approval from the
application engineering department of Spicer Off-Highway Products.

*Dexron is a registered trademark of General Motors Corp. - 57 -

RECOMMENDED SAE J300 VISCOSITY GRADE
BASED ON PREVAILING AMBIENT TEMPERATURE

SAE OW20

Dexron* II or equivalent I
SAE lOW

SAE30

SAE40

CELSIUS ·40 -30 -20 -10 0 10 20 30 40 50
FAHRENHEIT -40 -22 - 4 14 32 50 68 88 104 122

POWER SHIFT TRANSMISSION AND TORQUE
CONVERTER HYDRAULIC FLUID ANALYSIS

Spicer Off-Highway Components Division recommends that when
chemical sampling of a power shift transmission lubrication circuit fluid
is being taken that several samples be analyzed over a period of time
to establish its normal base. Large changes in particle quantity from the
normal level may indicate an abnormal condition within the transmis
sion or its lubrication fluid. Any conclusion made of the transmission
actual condition, or action taken by the transmission user when
interpreting the sample results, is the full responsibility of the user.

The following part per million (PPM) values represent general guide
lines which may be used for references as a normal limit:

Iron Fe 125 PPM
Copper Cu 350 PPM
Silicon Si 20 PPM
Aluminum AI 15 PPM
Lead Pb 50 PPM
Chromium Cr 5 PPM



TROUBLE SHOOTING GUIDE
For The

Rand HR Model, 32000 Transmission

The following data is presented as an aid to locating
the source of difficulty in a malfunctioning unit. It is
necessary to consider the torque converter charging
pump, transmission, oil cooler, and connecting lines
as a complete system when running down the source
of trouble since the proper operation of any unit there
in depends greatly on the condition and operations of

the others. By studying the principles of operation
together with data in this section, it may be possible
to correct any malfunction which may occur in the
system.

TROUBLE SHOOTING PROCEDURE BASICALLY CON
SISTS OF TWO CLASSIFICATIONS: MECHANICAL AND
HYDRAULIC.

MECHANICAL CHECKS

Prior to checking any part of the system from a 2. Check shift levers and rods for binding or restric-
hydraulic standpoint, the following mechanical checks tions in travel that would prevent full engagement.
should be made: Shift levers by hand at controi valve, if full engage-

1. A check should be made to be sure all control ment cannot be obtained, difficulty may be in control
lever linkage is properly connected and adjusted at all cover and valve assembly.
connecting points.

HYDRAULIC CHECKS

Before checking on the torque converter, transmis
sion, and allied hydraulic system for pressures and
rate of oil flow, it is essential that the following pre
liminary checks be made:

Check oil level in transmission. This should be done
with oil temperatures of 180 to 200 0 F. [82,2-93,3 0 C].
DO NOT ATTEMPT THESE CHECKS WITH COLD OIl.
To bring the oil temperature to this specification it
is necessary to either work the machine or "stall" out

the converter. Where the former means is impractical,
the latter means should be employed as follows:

Engage shift levers in forward and high speed and
apply brakes. Accelerate engine half to three-quarter
throttle.

Hold stall until desired converter outlet temperature
is reached. CAUTION: FULL THROTTLE STALL SPEEDS
FOR AN EXCESSIVE LENGTH OF TIME WILL OVERHEAT
THE CONVERTER.

LOW CLUTCH PRESSURE
Cause

1. Low oil level.
2. Clutch pressure regulating valve spool stuck open.
3. Faulty charging pump.
4. Broken or worn clutch shaft or piston sealing rings.
5. Clutch piston bleed valve stuck open.

Remedy
1. Fill to proper level.
2. Clean valve spool and housing.
3. Replace pump.
4. Replace sealing rings.
5. Clean bleed valves thoroughly.

LOW

1. Low oil level.
2. Suction screen plugged.
3. Air leaks at pump intake hose and

collapsed hose. (R-32000 only)
4. Defective oil pump.

CONVERTER CHARGING PUMP OUTPUT

1. Fill to proper level.
2. Clean suction screen.

connections or 3. Tighten all connections or replace hose if necessary.

4. Replace pump.

1. Worn oil sealing rings.

2. Worn oil pump.
3. Low oil level.
4. Pump suction line taking air. (R-32000 only)

1. Worn coupling gears.
2. Worn oil pump.
3. Worn or damaged bearings.

1. Low engine RPM at converter stall.
2. See "Overheating" and make same checks.

OVERHEATING

1. Remove, disassemble, and rebuild converter assem-
bly.

2. Replace.
3. Fill to proper level.
4. Check oil line connections and tighten securely.

NOISY CONVERTER

1. Replace.
2. Replace.
3. A complete disassembly will be necessary to deter

mine what bearing is faulty.

LACK OF POWER

1. Tune engine check governor.
2. Make corrections as explained in "Overheating."
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FIG.A
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16 SCREW RING GEAR INSTALLATION PROCEDURE
(Non-Asbestos Ring Gear)

1. Remove all burrs from flywheel mounting face and pilot bores. Clean the torque converter ring gear flywheel mounting surface
and the ring gear screw tapped holes with solvent. Dry thoroughly, being certain ring gear screw holes are dry and clean.

2. Check engine flywheel and housing or housing adaptor for conformance to standard SAE. No.3 - SAE J927 and Jl033
tolerance specifications for pilot bores size, pilot bores eccentricities and mounting face deviations. Measure and record engine
crankshaft end play.

3. Install torque converter ring gear as shown.

NOTE: Assembly of the ring gear must be completed within a fifteen minute
period from start of screw installation. The screws are prepared with an epoxy
coating which begins to harden after installation in the flywheel mounting holes. If not
tightened to proper torque within the fifteen minute period insufficient screw clamping
tension will result.

4. Install backing ring and sixteen (16) special screws to approximately .06 inch 11,5 mm I of seated position. It is permissible to use
a power wrench for this installation phase. With a calibrated torque wrench tighten screws 30 to 33 pounds feet of torque 140,7
44,7 N.m].

To obtain maximum effectiveness of the special screw's locking feature, a minimum time period after screw installation of
twelve (12) hours is suggested before engine start-up.

The special screw is to be used for ONE installation only. If the screw is removed for any reason it MUST BE REPLACED. It is
recommended that the epoxy left in the flywheel hole be removed with the proper tap and cleaned with solvent. Dry hole
thoroughly and use a NEW screw for re-installation.

5. Assemble torque converter to engine flywheel by sliding converter into position by hand before fastening housing attachment
screws. This may require more than one trial to match the drive gear teeth. Pulling the converter into position with housing
attachment bolts is not recommended.

6. Measure engine crankshaft end play after assembly of torque converter. This value must be within one thousandth (001) of an
inch [0,0254mm] of end play recorded (in Paragraph #2) before assembly of torque converter.

802553 - 1.5 INCH [38,1] 16 SCREW RING GEAR KIT 802554 - 1.5 INCH 138.1116 SCREW RING GEAR KIT

1
16

1

249341
236288
802555

Torque Converter Ring Gear
Ring Gear Screw 1.5 Inch 138.11
Installation Instruction Sheet

1

16
1
1

249341
236288
243767
802555

Torque Converter Ring Gear
Ring Gear Screw 1.5 Inch 138,11
Backing Ring
Installation Instruction Sheet

243767 Backing Ring not included in 802553 Ring Gear Kit. Must be Ordered Separately

Dimensions are in inches - Dimensions in 1 I are mm.

SEE PAGE 60 FOR INSTALLATION ILLUSTRATIONS

SEE PAGE 69 FOR 32 BOLT INSTALLATION
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FORWARD

1ST (LOW)
-- - ---2ND
- - - - - 3RD
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REVERSE

1ST (LOW)
______ 2ND

_ - _ - -3RD
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TURBINE HUB SCREW

IMPELLER HUB & TURBINE HUB ASSEMBLY WITH BACKING
RING AND SPECIAL SELF LOCKING SCREWS.

1. CLEAN HUB MOUNTING SURFACE AND TAPPED HOLES WITH SOLVENT. DRY THOROUGHLY
BEING CERTAIN TAPPED HOLES ARE DRY AND CLEAN.

2. INSTALL BACKING RING AND SPECIAL SCREWS TO APPROXIMATELY .06 INCH [1.5] OF SEATED
POSITION. WITH A CALIBRATED TORQUE WRENCH, TIGHTEN SCREWS 40 TO 45 LBS. FT. TORQUE
[54,3-61,0 N.m]. NOTE: ASSEMBLY OF IMPELLER OR TURBINE HUB MUST BE COMPLETED WITHIN
A FIFTEEN MINUTE PERIOD FROM START OF SCREW INSTALLATION. THE SCREWS ARE PREPARED
WITH A COATING WHICH BEGINS TO HARDEN AFTER INSTALLATION IN THE HUB HOLES. IF NOT
TIGHTENED TO PROPER TORQUE WITHIN THE FIFTEEN MINUTE PERIOD, INSUFFICIENT SCREW
CLAMPING TENSION WILL RESULT. THE SPECIAL SCREW IS TO BE USED FOR ONE INSTALLATION
ONLY. IF THE SCREW IS REMOVED FOR ANY REASON IT MUST BE REPLACED.
THE COMPOUND LEFT IN THE HUB HOLES MUST BE REMOVED WITH THE PROPER TAP AND
CLEANED WITH SOLVENT. DRY HOLE THOROUGHLY AND USE A NEW SCREW FOR
REINSTALLATION.
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Port "AP"

Checkpoint
Port "DO"
Clutch pressure

Modulated reverse
clutch check port

Modulated forward
clutch check port

From cooler
to transmission
lube distributor

Port "A"

Ports "R" and "J" are permanent requirements
and their installation is required in this area.

Cooler inletrCOOler
pressure outlet pressure

~ ",~._-o._..... r = I y;~t~~~rtemperature

Filter type "A"---"""",\
Use replacement element
215502

Cooler DO NOT SUBSTITUTE

Port "R"
pressure

Port "J" Converter outlet temperature
Port "R" Converter outlet pressure
Port "T" Checkpoint transmission forward clutch pressure
Port "S" Checkpoint transmission reverse clutch pressure
Ports "J", "R", and "DO" Used for field trouble shooting

PLUMBING DIAGRAM FOR HR 32000
W/12 PLATE MODULATION AND

AUXILIARY LUBE
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CLEANING AND INSPECTION

CLEANING

Clean all parts thoroughly using solvent type cleaning
fluid. It is recommended that parts be immersed in cleaning
fluid and moved up and down slowly until all old lubricant
and foreign material is dissolved and parts are thoroughly
cleaned.

CAUTION: Care should be exercised to avoid skin
rashes, fire hazards and inhalation of vapors when using
solvent type cleaners.

Bearings

Remove bearings from cleaning fluid and strike larger
side of cone flat against a block of wood to dislodge
solidified particles of lubricant. Immerse again in cleaning
fluid to flush out particles. Repeat above operation until
bearings are thoroughly clean. Dry bearings using moisture
free compressed air. Be careful to direct air stream across
bearing to avoid spinning. Do not spin bearings when
drying. Bearings may be rotated slowly by hand to facilitate
drying process.

Housings

Clean interior and exterior of housings, bearing caps,
etc., thoroughly. Cast parts may be cleaned in hot solution
tanks with mild alkali solutions providing these parts do not
have ground or polished surfaces. Parts should remain in
solution long enough to be thoroughly cleaned and heated.
This will aid the evaporation of the cleaning solution and
rinse water. Parts cleaned in solution tanks must be
thoroughly rinsed with clean water to remove all traces of
alkali. Cast parts may also be cleaned with steam cleaner.

CAUTION: Care should be exercised to avoid skin rashes
and inhalation of vapors when using alkali cleaners.

All parts cleaned must be thoroughly dried immediately
by using moisture-free compressed air or soft, lintless
absorbent wiping rags free of abrasive materials such as
metal filings, contaminated oil or lapping compound.

INSPECTION

The importance of careful and thorough inspection of all
parts cannot be overstressed. Replacement of all parts
showing indication of wear or stress will eliminate costly
and avoidable failures at a later date.

Bearings

Carefully inspect all rollers, cages and cups for wear,
chipping or nicks to determine fitness of bearings for
further use. Do not replace a bearing cone or cup individ
ually without replacing the mating cup or cone at the same
time. After inspection, dip bearings in clean light oil and
wrap in clean lintless cloth or paper to protect them until
installed.

Oil Seals. Gaskets and Retaining Rings

Replacement of spring load oil seals, "0" rings, metal
sealing rings, gaskets and snap rings is more economical
when unit is disassembled than premature overhaul to
replace these parts at a future time. Further loss of lubricant
through a worn seal may result in failure of other more
expensive parts of the assembly. Sealing members should
be handled carefully, particularly when being installed.
Cutting, scratching, or curling under of lip of seal seriously
impairs its efficiency. Apply a thin coat of Permatex No.2 on
the outer diameter of the oil seal to assure an oil tight fit into
the retainer. When assembling new metal type sealing
rings, same should be lubricated with coat of chassis
grease to stabilize rings in their grooves for ease of
assembly of mating members. Lubricate all "0" rings and
seals with recommended type Automatic Transmission
Fluid before assembly.

Gears and Shafts

If magna-flux process is available, use process to check
parts. Examine teeth on all gears carefully for wear, pitting,
chipping, nicks, cracks or scores. If gear teeth show spots
where case hardening is worn through or cracked, replace
with new gear. Small nicks may be removed with suitable
hone. Inspect shafts and quills to make certain they are not
sprung, bent. or splines twisted, and that shafts are true.

Housing. Covers. etc.

Inspect housings, covers and bearing caps to be certain
they are thoroughly cleaned and that mating surfaces,
bearing bores, etc., are free from nicks or burrs. Check all
parts carefully for evidence of cracks or condition which
would cause subsequent oil leaks or failures.
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1.390 ± .007 [35.3 ± .17)

REAR VIEW

SPEED SENSOR BUSHING INSTALLATION

1.060± .007 [26.9 ± .17]

Stake 3 places approx,
equally spaced.

After curing of Loctite,
speed sensor bushing
must be secure with 40
Ft. Lb. [54.2 N·m] torque.

ASsemble.Speed Sensor Bushing··in housing to specified
dimension with Loctite 262 and stake (3) three places.
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BACKING RING

TORQUE CONVERTER
RING GEAR

RING GEAR SCREW

RING GEAR SCREW
(32) 243970 1.500 [38,11
(32) 244903 1.750 [44.4J
(32) 240318 2.000 [50.8J
(32) 237153 2.500 [63,5J
(32) 236938 3.000 [76,2J
(32) 4200097 [M8 x 1.25J

ENGINE FLYWHEEL

__ l_- __,
S- __ --.J

BACKING RING
236937

SEE PAGE 69
FOR INSTALLATION
PROCEDURE AND
BOLT TORQUE

TORQUE CONVERTER RING GEAR 249265



32 SCREW RING GEAR INSTALLATION PROCEDURE
(Non-Asbestos Ring Gear)

1. Remove all burrs from flywheel mounting face and pilot bores. Clean the torque converter ring gear flywheel mounting surface
and the ring gear screw tapped holes with solvent. Dry thoroughly, being certain ring gear screw holes are dry and clean.

2. Check engine flywheel and housing or housing adaptor for conformance to standard SAE. No.3 - SAE J927 and J1033
tolerance specifications for pilot bores size, pilot bores eccentricities and mounting face deviations. Measure and record engine
crankshaft end play.

3. Install torque converter ring gear as shown.

NOTE: Assembly of the ring gear must be completed within a fifteen minute
period from start of screw installation. The screws are prepared with an epoxy
coating which begins to harden after installation in the flywheel mounting holes. If not
tightened to proper torque within the fifteen minute period insufficient screw clamping
tension will result.

4. Install backing ring and thirty-two (32) special screws to approximately .06 inch [1,5 rnrnl of seated position. It is permissible to
use a power wrench for this installation phase. With a calibrated torque wrench tighten screws 23 to 25 pounds feet of torque
[31,2 - 33,8 N.m].

To obtain maximum effectiveness of the special screw's locking feature, a minimum time period after screw installation of
twelve (12) hours is suggested before engine start-up.

The special screw is to be used for ONE installation only. If the screw is removed for any reason it MUST BE REPLACED. It is
recommended that the epoxy left in the flywheel hole be removed with the proper tap and cleaned with solvent. Dry hole
thoroughly and use a NEW screw for re-installation.

5. Assemble torque converter to engine flywheel by sliding converter into position by hand before fastening housing attachment
screws. This may require more than one trial to match the drive gear teeth. Pulling the converter into position with housing
attachment bolts is not recommended.

6. Measure engine crankshaft end play after assembly of torque converter. This value must be within one thousandth (,001l of an
inch [0,0254mm) of end play recorded (in Paragraph #2) before assembly of torque converter.

802544 - 1.5 INCH [38,1] 32 SCREW RING GEAR KIT 802547 - 2.5 INCH [63,5] 32 SCREW RING GEAR KIT

1
32

1

249265
243970
802550

Torque Converter Ring Gear
Ring Gear Screw 1.5 Inch 138,11
Installation Instruction Sheet

1

32
1

249265
237153
802550

Torque Converter Ring Gear
Ring Gear Screw 2.5 Inch 163,51
Installation Instruction Sheet

802545 - 1.75 INCH [44,4) 32 SCREW RING GEAR KIT 802548 - 3.0 INCH [76,2) 32 SCREW RING GEAR KIT

1
32

1

249265
244903
802550

Torque Converter Ring Gear
Ring Gear Screw 1.75 Inch 144,4)
Installation Instruction Sheet

1
32

1

249265
236938
802550

Torque Converter Ring Gear
Ring Gear Screw 3.0 Inch 176,21
Installation Instruction Sheet

802546 - 2.0 INCH [50,8) 32 SCREW RING GEAR KIT 802549 - M8-32 SCREW RING GEAR KIT

1
32

1

249265
240318
802550

Torque Converter Ring Gear
Ring Gear Screw 2.0 Inch [50,8]
Installation Instruction Sheet

1

32
1

249265
4200097
802550

Torque Converter Ring Gear
Ring Gear Screw [M8 x 1.251
Installation Instruction Sheet

236937 Backing Ring Not Included in Ring Gear Kit. Must be Ordered Separately.

NOTE: The initial installation drive gear mounting kit includes a converter air breather. This breather is used on C & CL 270/C &
CL 320 converters only and is not required for the HR & LHR 28000/HR & LHR 32000 applications.

SEE PAGE 68 FOR INSTALLATION ILLUSTRATIONS
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R-MODEL SECTION

-70-



R32000 FRONT COVER GROUP

ITEM DESCRIPTION OTY

1 FlangeNut Cotter 1

2 FlangeNut .

3 FlangeNut Washer .

4 Flange"0" Ring .

5 Input Flange .

6 Input FlangeOil Seal . . . . . . . . . . . . . . . . . . . . .. 1

7 Input Shaft Front Bearing Retaining Ring . . . . .. 1

8 Input Shaft Front Bearing 1

9 Input Shaft Front Bearing Retaining Ring . . . . .. 1

10 Pipe Plug .

11 Front Cover & Tube Assembly . . . . . . . . . . . . .. 1

12 "0" Ring 2

13 3rd Speed Tube Assembly .. . . . . . . . . . . . . . .. 1

14 Tube Clip 2

15 Tube Clip Screw Lockwasher . . . . . . . . . . . . . .. 2

16 Tube Clip Screw 2

17 Reverse Tube Assembly 1

18 Breather .

19 Front Cover Sleeve 2

20 Front Cover Sleeve Lock . . . . . . . . . . . . . . . . . .. 2

21 Sleeve Lockscrew Lockwasher . . . . . . . . . . . . .. 2

22 Sleeve Lockscrew . . . . . . . . . . . . . . . . . . . . . . .. 2

ITEM DESCRIPTION OTY

23 Input Shaft 1

24 Input Shaft Rear Bearing .

25 Input Shaft Gear 1

26 Input Shaft GearRetaining Ring . . . . . . . . . . . .. 1

27 Tube Sleeve .

28 Tube Sleeve. . . . . . . . . . . . . . . . . . . . . . . . . . . .. 1

29 Detent Spring .

30 Detent Spring .

31 Valve to Converter Housing Screw. . . . . . . . . .. 9

32 Valve to Converter Housing Screw Lockwasher 9

33 Control Valve Assembly 1

34 Control Valve Gasket. . . . . . . . . . . . . . . . . . . . .. 1

35 Detent Ball 1

36 Detent Ball .

37 Pipe Plug .

38 Cover to Case Screw . . . . . . . . . . . . . . . . . . . . .. 4

39 Cover to Case Screw Lockwasher 4

40 Front Cover Plug .. 1

41 Front Cover Plug Gasket . . . . . . . . . . . . . . . . . .. 1

42 Cover to Case Screw . . . . . . . . . . . . . . . . . . . . .. 4

43 Cover to Case Screw Lockwasher 4
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R·32000
ASSEMBLY INSTRUCTION ILLUST~ATION

Spacer used with
12 plate modulation only.
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Apply very light coat of Permatex No.2 to 0.0.
of all oil seals before ass'y.

Gear to be assembled with long hub length to this
side.

Three clutches,6-outer steel plates,6-inner friction
plates.Assemble alternately, starting with outer
steel plate.

See Elastic Stop Nut Torque Chart

Low clutch,9-outer steel plates,9-inner friction
plates.Assemble alternately. starting with outer
steel plate.

A. - Use Permatex & Crane Sealer only where
specified.

B. - All lead in chamfers for oil seals, piston rings &
"0" rings must be smooth & free from burrs.
Inspect at ass'y.

C. - Lubricate all piston ring grooves & "0" rings
with oil before ass'y.

O. - Apply very light coat of Permatex NO.2 to 0.0.
of all oil seals before ass'y.

Notes

Lockwire to prevent loosening

Bearing shield out

~ Must be loose internal fit bearings. No. "3" etched
on bearing.

~ (12 Plate Modulation) Two clutches,12-outer steel
plates,12-inner friction plates.Assemble alternately.
starting with outer steel plate.

& Bearing shield in.

E. - After assembly of parts using Permatex or
Crane sealer, there must not be any free or
excess material that could enter the oil circuit.

F. - Apply light coat of Crane Sealer to all pipe
plugs.

G. - Apply a thin coating of grease between seal
lips on lip type seals prior to ass'y.

H. - Apply light coat of Permatex NO.2 to all thru
hole stud threads.

NOTE: Metric dimensions shown
in brackets [ ].

View"Q"
2 Places

Low Clutch Return Springs.
Concave side of first spring to be placed
against clutch piston. Remaining four washers
to be stacked alternately reversed as shown.

ELASTIC STOP NUT TORQUE

THREAO SIZE LB.-FT. [N'rn]

1" - 20 150 - 200 [203,4 - 271.1]
1V4" - 18 200 - 250 (271.2 - 338.9]

1'12" - 18 300 - 350 (406.8 - 474,5]

1'/4" - 12 400 - 450 (542,4 - 610,11

Forward & Reverse Clutch Return Springs.
Concave side of first spring to be placed
against clutch piston. Remaining six washers of
each clutch to be stacked alternately reversed
as shown.

Grade 5 ED Torque Specification for Lubricated
or Plated Screw Threads Grade 8 M\!57

NOM FINE THREAD COARSE THREAD FINE THREAD COARSE THREAD
SIZE LB-FT (NM) LB-FT [N·M) LB-FT (NM) LB-FT (NM)

5625. 91 - 100 (123,4 - 135.5] 82 - 90 [111,2 - 122.01 128 - 141 [173.6 - 191.1] 115 - 127 [156.0 - 172.2
5000 64- 70 [ 86.8- 94.91 57 - 63 [ 77,3- 85.4] 90 - 99 [122.1 - 134.2] 80 - 88 (108,5 - 119.3
.4375 41 - 45 [ 55,6- 61.01 - 37 - 41 [ 50,2- 55.5) 58 - 64 [ 78.7- 86.71 52 - 57 [ 70.6- 77,2
3750' 26 - 29 [ 35.3- 39.31 23 - 25 [ 31.2 - 33,8] 37 - 41 [ 50.2- 55.51 33- 36 [ 44,8- 48,8
3125 16- 20 [ 21.7· 27.11 12 - 16 [ 16.3- 21,6] 28 - 32 [ 38.0- 43.3] 26 - 30 [ 35.3 - 40.6]
2500 9- 11 ( 12.3· 14.9) 8 - 10 ( 10.9- 13.5) 11- 13 ( 15.0- 17.6) 9- 11 ( 12.3- 14.9)
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MAINTENANCE AND SERVICE

The instructions contained herein cover the dis
assembly and reassembly ofthe transmission in a sequence
that would normally be followed after the unit has been
removed from the machine and is to be completely
overhauled. It must also be understood that this is a basic
32000 transmission with many options. Companion
flanges and output shafts with and without disconnect

assemblies may vary on specific models. The units are very
similar to trouble shoot. disassemble, repair and re
assemble.

CAUTION: Cleanliness is of extreme importance and
an absolute must in the repair and overhaul of this unit.
Before attempting any repairs, the exterior of the unit must
be thoroughly cleaned to prevent the possibility of dirt and
foreign matter entering the mechanism.

DISASSEMBLY

Figure 1
Removecontrol valve bolts and washers. Removecontrol valve.
Use caution as not to lose detent springs and balls.

Remove front cover plug.
Figure 3

Figure 2
Remove companion flange nut, washer and "0" ring.
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Figure 4
Remove bolts securing front cover to transmission housing.



NOTE: LONG HUB OF
DRIVE GEAR TOWARD
RETAINER RING

-J------'---INPUT SHAFT

INSTALL INPUT SHAFT OIL SEAL IN FRONT
COVER AS SHOWN ON PAGE 72.

DRIVE GEAR

Figure 5
Remove front cover and forward and 2nd clutch. Figure 8

Input shaft, rear bearing, drive gear and snap ring.

Figure 6
Use a spreading type snap ring pliers to spread the ears on for
ward clutch front bearing retainer ring. Remove forward clutch
with pry bar.

Figure 9
Install input shaft into front bearing.

Figure 7
If input shaft is to be removed, tap on threaded end of shaft,
remove input shaft, gear and bearing.

See cleaning and inspection page.

Figure 10
Support converter housing with chain fall. Spread forward
clutch front bearing retainer ring and tap forward and 2nd clutch
assembly into transmission case assembly. Be certain snap ring
is in full position in ring groove.
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Figure 11
Install 2nd speed clutch pilot bearing.

Figure 12
Install transmission case gasket and "0" ring seals.

Figure 13
Install housing spacer, gasket and "0" ring seals. NOTE: Hous
ing spacer is used with 12 plate clutch modulation only.
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Figure 14
Support front cover with a chain fall. Install alignment studs in
transmission case. Position front cover assembly on aligning
studs. Turn output flange to align clutch disc hub in clutch. Do
not force this operation. With front cover in position against the
transmission case install cover to case bolts. Tighten to
specified torque.

Figure 15
Install front cover plug.

Figure 16
Install companion flange, flange "0" ring, washer and nut. Tor
que nut to specified torque. (See elastic stop nut torque chart).



Figure 17
Locate detent balls and springs in control valve. Position new
gasket. Secure valve with bolts and washers. Tighten to
specified torque.

NOTE: The disc spring packs are to be used as
complete assemblies and care should be taken
not to intermix the individual disc springs with
disc springs in another clutch or disc spring
pack.

Each disc spring assembly is made up of
selected springs to precisely match each part
within this assembly. Failure to replace all
piston return springs can resut in unequal
deflection within the spring pack. The result of
this imbalance may adversely affect overall life
of springs.

Service replacement assemblies are banded
together and must be replaced as assembly.

BEARING SHIELD
MUST FACEIN

BEARING SHIELD
MUST FACE OUT

REAR

BEARING SHIELD

SHIELDED BEARING INSTALLATION
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R32000 - C270/C320 EXTERNAL PLUMBING DIAGRAM

Filter Assembly (see chart)
Check point "E"
Cooler inlet pressure.

Spin-on Type
Filter Type Assembly No. Cartridge No. Assembly No. Element

A 1533614 215502 247055 247052Single Can Single Element

S 234m 215502 246787 243622Dual Can Dual Element

Note: Do not deviate any line size.

Metric dimensions shown
in brackets [ ].

Oil filler opening

Check point "G"
Cooler outlet temperature.

Check point "F"
Cooler outlet pressure.

Notes:
Hose line operating requirements.

1. Pressure Lines-Suitable for operation from
ambient to 250°F. [121,1OC] continuous operatina
temperature. Must withstand 300 PSI [2068 kPal
continuous pressure with 600 PSI [4137 kPal
intermittent surges. Ref. SAE. Spec. No.
J517,100R1 Hydraulic Hose Specification.

2. Suction Line-To be protected from collapse
by interwoven steel wire. Ref. S.A.E. Spec. No.
J517,100R4 Hydraulic Hose Specification.
Suitable for operation from ambient to
250°F. [121,1OC]. Continuous operating temperature.

3. Grevlty Drain Line-Suitable for operation
from ambient to 250°F. [121,1OCj continuous
operating temperature. Ref. SAE. Spec. No. J517,100R1
Hydraulic Hose Specification.

4. All Hose Lines used must conform to S.A.E.
Spec. No. J1019 Test Procedure for High
Temp. Transmission Oil Hose.

5. See Lubrication Specifications.

Suction line from transmission
sump to pump.

Gravity drain-must have
continuous slope from
converter to transmission.

Check point "C" converter
outlet pressure. Converter
outlet oil temp. 180°-200°F.
[82,3°-93,3 0c)
Transmission in neutral.
Operating specifications:
25 PSI [172,0 kPal minimum
pressure at 2000 RPM engine
speed and a maximum of 70 PSI
[483,0 kPal outlet pressure
with engine operating at
no-load governed speed.

FILTER ASSEMBLY CHART

Check point "0"
Converter oil temperature
(Red line 250°F. [121OC])

Check point "S"
converter inlet pressure.

Note:
Line from pump must be connected
to "ln" side of filter.

Line from pump to filter and
from filter to reg. valve.

Select lowest connection
for gravity drain to trans.

Check point ''/lI'
clutch pressure
240-280 PSI [1655.0-1931,0 kPa]

Install breather and
adapter in highest
converter drain location.
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INSTALLATION INSTRUCTIONS OF NEW NON-METALLIC SEALING RINGS

Proper oil sealing ring (piston ring) installation procedures. Refer to the appropriate transmission
maintenance and service manual for disassembly, cleaning, inspection and reassembly.

1. Fill the oil sealing ring grooves with a good grade of grease, this will help stabilize the sealing ring
in the ring groove for installation.

2. Carefully position the piston ring on the shaft in the inner most ring groove. Hook the piston ring
joint.

3. Repeat steps 1, and 2 for the remaining ring or rings making certain all hook joints are fastened
securely.

4. Apply a heavy coat of grease to the outer diameter of the rings and shaft. Center the piston rings
in the ring groove.

5. When installing the clutch assembly in the transmission case it is recommended a piston ring
sleeve PIN's 241309, 237576, 234265, 235314 or 248694 be used to center all of the piston rings
in their respective ring grooves. Use extreme caution to not damage piston ring when installing
the clutch shaft in the transmission case, or when installing the converter housing or front cover
on the clutch shafts.

PISTON RING
SLEEVE

USED FOR POSITIONING 234265
OF PISTON RINGS

PISTON RINGS
BEARING

18000 SERIES

BEARING

PISTON RING USED FOR POSITIONING
SLEEVE OF PISTON RINGS

23531-4 OR 248694

PISTON RINGS
Be aunt that lead incharnf8rand
Intersectionof lead in~r10pilton
ring bore is free of burrs end nicka.

PISTON RING USED FOR POSITIONING
SLEEVE OF PISTON RINGS

241309 OR 237576

2420,24000,28000,32000,33000
34000,36000 SERIES -79-

28000, 32000 SERIES
4TH CLUTCH SHAFT
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32000 6 & 8 SPEED OUTPUT GROUP
WITH RANGE SHIFT

ITEM DESCRIPTION QTY
1 RearCover. . . . . . . . . . . . . . . . . . . . . . . . . .. 1
2 Idler Shaft Rear Bearing Lock Ball. . . . . . . .. 1
3 Idler Shaft Rear Bearing 1
4 Idler Shaft Bearing Cap Screw . . . . . . . . . .. 3
5 Speedometer Driven Gear 1
6 Speedometer Tube Nut 1
7 Idler Shaft Bearing Capscrew . . . . . . . . . . .. 1
8 Idler Shaft Bearing Capscrew Lockwasher .. 4
9 Idler Shaft Bearing Cap . . . . . . . . . . . . . . . .. 1

10 Idler Shaft Bearing Cap Gasket. . . . . . . . . .. 1
11 Idler Shaft Nut. . . . . . . . . . . . . . . . . . . . . . .. 1
12 Speedometer Drive Gearor Bearing Spacer. 1
13 Idler Shaft Rear Bearing Locating Ring " 1
14 Idler Shaft Gear " 1
15 Idler Shaft Gear Spacer. . . . . . . . . . . . . . . .. 1
16 Idler Shaft Low Range Gear .. . . . . . . . . . .. 1
17 Low Range Gear . . . . . . . . . . . . . . . . . . . . .. 1
18 High Low Shift Hub. . . . . . . . . . . . . . . . . . .. 1
19 Shift Hub Sleeve. . . . . . . . . . . . . . . . . . . . .. 1
20 High Range Gear. . . . . . . . . . . . . . . . . . . . .. 1
21 Output Gear Inner Race 1
22 Output Gear Bearing . . . . . . . . . . . . . . . . . .. 1
23 Output Gear Bearing . . . . . . . . . . . . . . . . . .. 1
24 Output GearThrust Washer . . . . . . . . . . . .. 1
25 Output Shaft Rear Bearing Cone 1
26 Output Shaft Rear Bearing Cup 1
27 Output Shaft Rear Bearing Cap "0" Ring .. 1
28 Output Shaft Rear Bearing Cap "0" Ring .. 1
29 Output Shaft Rear Bearing Cap Screw. . . .. 4
30 Output Shaft Rear Bearing Cap Screw

Lockwasher . . . . . . . . . . . . . . . . . . . . . . . . .. 4
31 Output Shaft Rear Bearing Cap 1
32 High and Low Range Shift Fork 1
33 Shift Fork Lock Screw. . . . . . . . . . . . . . . . .. 1
34 Rear Bearing Cap Oil Seal . . . . . . . . . . . . . .. 1
35 Rear Output Flange . . . . . . . . . . . . . . . . . . .. 1
36 Output Flange"0" Ring . . . . . . . . . . . . . . .. 1
37 Output FlangeWasher . . . . . . . . . . . . . . . .. 1

ITEM DESCRIPTION QTY

38 Output Flange Nut 1
39 Output Flange Nut 1
40 Output Flange Washer .. . . . . . . . . . . . . . .. 1
41 Output Flange "0" Ring . . . . . . . . . . . . . . .. 1
42 Output Flange . . . . . . . . . . . . . . . . . . . . . . .. 1
43 Output Shaft Front Bearing Cap Oil Seal ... 1
44 Output Shaft Front Bearing Cap Screw . . .. 4
45 Output Shaft Front Bearing Cap Lockwasher 4
46 Output Shaft Front Bearing Cap 1
47 Front Bearing Cap Shim AR
48 Front Bearing Cap "0" Ring . . . . . . . . . . . .. 1
49 Bushing (Used with Disconnect Only) ..... 1
50 Output Shaft (Used with Disconnect Only) . 1
51 Output Shaft. . . . . . . . . . . . . . . . . . . . . . . .. 1
52 Output Shaft Front Bearing Cup. . . . . . . . .. 1
53 Output Shaft Front Bearing Cone . . . . . . . .. 1
54 Output GearThrust Washer . . . . . . . . . . . .. 1
55 Output Gear Bearing . . . . . . . . . . . . . . . . . .. 1
56 Output Gear Bearing . . . . . . . . . . . . . . . . . .. 1
57 Output Gear Bearing Inner Race. . . . . . . . .. 1
58 Idler Shaft Front Bearinq Retainer Ring .... 1
59 Idler Shaft Front Bearing. . . . . . . . . . . . . . .. 1
60 Idler Shaft Gear Locating Ring 1
61 Idler Shaft . . . . . . . . . . . . . . . . . . . . . . . . . .. 1
62 Transmission CaseAssembly. . . . . . . . . . .. 1
63 Range Shift Rail Support "0" Ring 1
64 Range Shift Rail Support. . . . . . . . . . . . . . .. 1
65 Range Shift Rail Support Screw

Lockwasher 2
66 Range Shift Rail Support Screw. . . . . . . . .. 2
67 Range Shift Rail Oil Seal . . . . . . . . . . . . . . .. 1
68 Range Shift Rail. . . . . . . . . . . . . . . . . . . . . .. 1
69 Range Shift Rail Detent Plug. . . . . . . . . . . .. 1
70 Range Shift Rail Detent Ball . . . . . . . . . . . .. 1
71 RangeShiftr Rail Detend Spring. . . . . . . . .. 1
72 Disconnect (Optional) . . . . . . . . . . . . . . . . .. 1
73 Bearing Cap Bore Plug (Optional) . . . . . . . .. 1
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View"Q"

NON-MODULATED

Housing spacer
used with 12 plate
modulation only.
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NOTE: The friction discs in the low clutch has
a higher co-efficient rating than the friction
discs in the other clutches, therefore the
discs must not be mixed. The low clutch in
ner disc can be identified by an "X" stamped
on one side of the inner teeth. The low clutch
inner disc also has a strip of non-soluble
yellow paint sprayed on the outer edge of
the disc.

Enlarged view of Piston Ring & Expander
Note: Expander gap to be approx. 180 0 from ring

hook joint to aid ring assembly.

Notes
A. - Use Permatex & Crane Sealer only where

specified.
B. - All lead in chamfers for oil seals, piston rings &

"0" rings must be smooth & free from burrs.
Inspect at ass'y.

C. - Lubricate all piston ring grooves & "0" rings
with oil before ass'y.

D.• Apply very light coat of Permatex NO.2 to 0.0.
of all oil seals before ass'y.

E.. After assembly of parts using Permatex or
Crane sealer, there must not be any free or
excess material that could enter the oil circuit.

F. - Apply light coat of Crane Sealer to all pipe
plugs.

G. - Apply a thin coating of grease between seal
lips on lip type seals prior to ass'y.

H. - Apply light coat of Permatex NO.2 to all thru
hole stud threads.

Bearing shield OUT on 3rd speed clutch. Bearing shield
IN on Fwd. & Rev. clutch.

Must be loose internal fit bearings, No. "3" etched on
bearing.

&. (12 Plate Modulation) Two clutches, 12-outer steel plates,
12-inner friction plates. Assemble alternately, starting
wit,houter steel plate.

&. Heat nose bushing to 2000 FO (93OC) before ass'y. of
bushing to cover.

~i'W'S'

Low Clutch Return Springs.
Concave side of first spring to be placed
against clutch piston. Remainin9 four springs
to be stackedalternately reversed as shown.

View"Q" 2 Places

~

Three clutches,6-outer steel plates,6-inner friction
plates. Assemble alternately, starting with outer
steel plate.

See Elastic Stop Nut Torque Chart

Gear to be assembled with long hub length to this
side.

Impeller Hub and Turbine Hub Assembly with
Backing Ring and Special Self Locking Screws.
1. Clean hub mounting surface and tapped holes
with solvent. Dry thoroughly being certain tapped
holes are dry & clean.
2. Install backing ring and special self locking
screws.
Tighten screws 40 to 45 Lbs. Ft. [54,3-61,0 N'm)
Note: Assembly of hub must be complete within a
fifteen minute period from start of screw installa
tion. The special screw is to be used for one in
stallation only. If the screw is removed for any
reason it must be replaced. The epoxy left in the
hub holes must be removed with the proper tap
and cleaned with solvent. Dry hole thoroughly and
use a new screw for reinstallation.

&.
& Low clutch,9-outer steel plates.s-lnner friction

plates. Assemble alternately, starting with outer
steel plate.

Forward & Reverse Clutch Return Springs.
Concave side of first spring to be placed
against clutch piston. Remaining six springs
of each clutch to be stacked alternately
reversed as shown. See note on page 77.

ill See Elastic Stop Nut Torque Chart

& Shim output shaft bearings to produce 6 to 8 Lbs.
In, [0,68,-0,90 N'm) preload.

ill Tighten oil screen ass'y. 10 to 15 Lbs. Ft.

[13,6-20.0 N'm] (Not shown)

ELASTIC STOP NUT TORQUE

NOTE: Metric dimensions shown
in brackets [ ].

THREAD SIZE LB.-FT. [N'm]

1" - 20 150 - 200 [203,4 - 271,1]

lV." - 18 200 - 250 [271,2 - 338,9]

1'12" 18 300 - 350 [406,8 - 474,5]

1314" - 12 400 - 450 [542,4 - 610,1]

Grade 5 ED Torque Specification for Lubricated
or Plated Screw Threads Grade aM\!Sl

NOM, FINE THREAD COARSE THREAD FINE THREAD COARSE THREAD
SIZE LB·FT [NM] LB-FT [N·M) LB-FT [N·M] LB-FT [NM]

-~~+ 91·100 1123,4 - 135,51 82 - 90 1111.2 -122.01 128 - 141 1-173.6 - 191.11 115 - 127 1156.0 - 172.2]
5000 , 64 - 70 1 86.8- 94.91 57 - 63 r 77,3- 85,41 90 - 99 1122.1 - 134,21 80 - 88 1108.5 - 119.3]
4375 41 - 45 I 55,6- 61.01 37 - 41 [ 50.2· 55,5J 58 - 64 I 78,7- 86.71 52 - 57 r 70.6- 77,21--
3750 26 - 29 [ 35.3- 39.31 23 - 25 1 31.2- 33.81 37 - 41 r 50.2- 55.51 33 - 36 T 44.8- 48.81
3125 16 - 20 1 21.7- 27,'-1 12 - 16 1 16.3· 21,61 28 - 32 1 38.0· 43.31 26· 30 1 35,3- 40.61
,2500 , 9 - 11 I 12.3- 14,9) 8 - 10 I 10.9- 13,5] 11- 13 I 15.0- 17.61 9 - 11 [ 12,3- 14,9]
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R & HR MODEL 6 & 8 SPEED

The R & HR 32000 6 speed transmission is the same as the 3 speed R & HR 32000 except the difference being in the idler and out
put shafts. The 6-speed unit has a gear added to the idler shaft and the output shaft has a high and low range shift.

The 32000 8 speed transmission is the same as the 6 speed except the 8 speed has a 4th speed clutch.

The 6-speed transmission has 3 working range shifts and 3
travel range shifts.

Gear ratio determines working and travel ranges.They are as
follows:

1st - 2nd and 4th working range. 3rd - 5th and 6th travel range.

NOTE: Range shift from low to high must be made with
machine stopped.

DISASSEMBLY

Figure 55 shows the idler shaft with one gear. The 6-speed unit
will have two gears and a heavier front bearing. See Figure 55A
below:

Flgure55A
6 & 8 speed idler shaft, gear and bearing assembly. NOTE:
Do not lose rear bearing lock ball.

6 & 8 SPEED OUTPUT DISASSEMBLY

Figure 1
With all clutches and shafts removed, cut lockwire on range
shift fork lockscrew. Remove fork lockscrew.

The 8-speed transmission has 8 forward speeds and 8 reverse
speeds.

The 8-speed transmission has 4 working range shifts and 4 travel
range shifts.

Gear ratio determines working and travelranges.They are as follows:

1st - 2nd - 3rd and 5th working ranges 4th - 6th - 7th and 8th travel
range.

NOTE: Range shift from low to high must be made with machine
stopped.

Figure 2
Remove range shift rail support bolts. Remove rail support, rail
and range shift fork.

Figure 3
Remove output shaft rear bearing cap bolts and bearing cap.
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Figure 4
Remove front output flange nut, washer, "0" ring, flange and
bearing cap from housing. Block output gears. Push output
shaft from rear through gears and taper bearing.

Proceedwith Figure 72 through 216 in the R & HR32000 Series
3-Speed Maintenance Section then refer to Figure 5 below.

REASSEMBLY

(See cleaning and inspection page.)

Figure 5
View of output shaft as it would be positioned in transmission
case. NOTE: Front bearing cone and output gear thrust washer
shouldered on shaft with large diameter of bearing in.

Figure 6
Position high and low range gears, shift hub, hub sleeve and
needle bearings in transmission case as shown in Figure 5.
Insert output shaft, front bearing and thrust washer through
output gears. Use caution as not to damage high and low range
gear needle bearings.

Figure 7
Position output gear thrust washer and rear taper bearing on
output shaft.

Figure 8
Block output shaft from the front and install rear taper bearing.
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Figure 9
Using new "0" rings install rear output bearing cap and taper
bearng.cup on transmission case. Lube opening in bearing cap
must be aligned with lube opening in case. Tighten bearing cap
bolts to specified torque. (See torque chart.)

Install front bearing cap and shims. Tighten bolts to specified
torque. Tap output shaft front and rear to seat taper bearings.
Loosen front bearing cap bolts.

Figure 10
Using a inch lb. torque wrench, determine the rolling torque of
the output shaft and record. Tighten front bearing cap bolts to
specified torque. Check rolling torque with bolts tight. Torque
must be 6 to 8 inch Ibs. [0.68 - 0.90 N'rnl more than when bear
ing cap bolts were loose. Add or omit shims on the front bearing
cap to achieve the proper preload.
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Figure 11
Locate high-low range shift fork in shift hub with offset of fork
toward gear, Insert rail support and rail into bore in transmission
housing and into shift fork.

Figure 12
Tighten support bolts to specified torque. (See torque chart).

Figure 13
Locate lockscrew hole in shift rail with hole in shift fork. Install
lockscrew, tighten securely and lockwire to prevent loosening.

Proceed with Figure 228 in the R & HR 32000 3-Speed Section.



KEY

1ST (LOW)
__ 2ND

•••• 3RD (HIGH)

~~~~F~3- -RANGE SHIFT

6 SPEED TRANSMISSION LOW RANGE
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KEY

4TH

-_ 5TH

•••• 6TH

-tB~~~~~3- -RANGE SHIFT

6 SPEED TRANSMISSION HI RANGE
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LOW RANGE

1ST (LOW)

- - - - - - 2ND
- - 3RD
•••••••••• 4TH (HI)

~~.~~~~~)$. ......LOW~ - ...... RANGE

8 SPEED TRANSMISSION LOW RANGE
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HIGH RANGE

1ST (LOW)
------ 2ND
- - 3RD
•••••••••• 4TH (HI)

8 SPEED TRANSMISSION HIGH RANGE
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8 SPEED CLUTCH SECTION

4TH SPEED CLUTCH GROUP 8 SPEED TRANSMISSION

ITEM DESCRIPTION QTY ITEM DESCRIPTION Ql

2

3

4

5

6

7

8

9

Piston Return Spring .

Spring Retainer .

Spring RetainerSnap Ring.. 1

Clutch Hub Snap Ring ..

4th Speed Clutch Hub.................................. 1

Backing Plate Snap Ring............................ 1

Clutch Disc Backing Plate............................ 1

Clutch Outer Disc......................................... 7

Clutch Inner Disc.. 8

10 Clutch PistonAssembly................ 1

11 Clutch Piston Seal - Outer................................... 1

12 Clutch Piston Seal - Inner.................................... 1

13 4th Sped Shaft Piston Ring.................................. 2

14 Front Bearing RetainerRing................................ 1

15 4th Speed Shaft Front Bearing............................. 1

16 Front BearingSnap Ring..................................... 1

17 4th Speed Shaft & Plug Assembly......................... 1
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8 SPEED SECTION

rhe difference between the 6 speed transmission and the 8
speed is that the 8 speed has an added 4th speed clutch. This
section will describe the converter housing removal and the
nh speed clutch repair.

DISASSEMBLY

Figure 1
Remove bolts securing converter housing to transmission
housing. Support converter housing with a chain fall. Using
spreading type snap ring pliers, spread ears on the fourth
speed clutch front bearing retaining ring. Holding snap ring
open, tap converter housing from transmission housing. The
fourth clutch will remain in the transmission housing.

Figure 2
Remove fourth speed clutch assembly from transmission
housing

Figure 3
Remove fourth speed clutch disc hub retainer ring.

Figure

Figure 4
Remove fourth speed clutch disc hub.

4TH SPEED CLUTCH
DISASSEMBLY

(8 speed transmission only)

Figure 5
Remove end plate retainer.
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Figure 6
Remove end plate.

Figure 7
Remove inner and outer clutch discs.

Figure 8
Compress spring retainer washer. Remove spring retainer snap
ring. Release tension on spring retainer. Remove snap ring,
spring retainer and return spring.

Figure 9
Remove clutch piston.

Figure 10
Remove clutch shaft piston rings and expander springs. See
note In Figure 103.

Figure 11
Remove clutch shaft bearing retainer ring. Remove shaft bearing.

See cleaning and inspection page.
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4TH SPEED CLUTCH
REASSEMBLY

(8 speed transmission only)

Figure 12
Install clutch shaft bearing. NOTE: Bearing snap ring groove
must be down.

Figure 13
Install bearing retainer ring.

Figure 14
Install piston rings as explained on page 79.

Figure 15
Install new clutch piston inner and outer sealing rings. Insert
clutch piston in clutch drum. Use caution as not to damage
sealing rings.

Figure 16
Install clutch piston return spring, spring retainer and retainer
snap ring. Install one friction disc. Alternate steel and friction
discs until the proper amount of discs are installed. First disc
next to piston is friction, last disc installed is friction. (8 friction 
7 steel).

Figure 17
Install end plate.
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Figure 18
Install end plate retainer ring. See transmission reassembly
on page 38.

4TH SPEED CLUTCH INSTALLATION

(8 speed only)

Figure 19
Position 4th speed clutch disc hub on idler shaft.

Figure 20
Install disc hub retainer ring.

Figure 21
Position pilot bearing on fourth speed clutch shaft. Install fourth
clutch on disc hub. Use caution as not to damage the pilot
bearing.

CONVERTER HOUSING INSTALLATION

Figure 22
Support converter housing with a chain fall. Spread fourth
clutch front bearing retainer ring. Position converter housing to
transmission case assembly. Tap housing into place using
caution as not to damage any of the clutch shaft piston rings.

Figure 23
Spread forward clutch front bearing retainer ring to allow the
converter housing to position properly.

-96-



Figure 24
A hammer puller was used to pull the fourth clutch bearing
forward to engage the front bearing snap ring in the bearing
groove.

Figure 25
Use the same procedure for the forward clutch as explained in
Figure 24. Be certain both snap rings are fully seated in the
bearing snap ring grooves. Install converter housing to
transmission housing cap screws, tighten to specified torque.

REFER TO PAGE 46 FOR COMPLETE TRANSMISSION REASSEMBLY.
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DRIVE PLATE INSTALLATION

SUBJECT: 28000/32000 Series Transmission and C-270/C-320 Series Converter Drive Plate Kits.

REASON FOR BULLETIN: Proper Identification by Bolt Circle Diameter.

Measure the "A" dimension (Bolt Circle diameter) and order Drive Plate Kit listed below.

ALIGNMENT HOLES
(1) DRIVE PLATE AND

WELD NUT ASSEMBLY

BOLT CIRCLE DIA

BACKING RING

(4) INTERMEDIATE
DRIVE PLATES

"A" Dimension (Bolt Circle Diameter)

13.125" [333,375 mml Diameter
Kit No. 802335

13.50" [342,900 mml Diameter
Kit No. 802333

17.00" [431,800 mrnl Diameter
Kit No. 802454

Each kit will include the following parts:

4 Intermediate Drive Plates

1 Drive Plate and Weld Nut Assembly.

1 Backing Ring.

10 Screw and Lockwasher Assembly.

1 Instruction Sheet.

TO FACILITATE ASSEMBLY, ALIGN SMALL HOLES IN DRIVE PLATES - SEE ILLUSTRATION ABOVE.

Position drive plate and weld nut assembly on impeller cover with weld nuts toward cover. Align intermediate drive plate and
backing ring with holes in impeller cover. NOTE: Two dimples 1800 apart in backing ring must be out (toward engine flywheel).
Install capscrews and washers. Tighten 23 to 25 ft. Ibs. torque [31,2 - 33,8 N.m].

SEE PAGE 99 FOR TRANSMISSION TO ENGINE
INSTALLATION PROCEDURE

Instruction SheeUlO2334
TSB-7.&~ev. 11-93
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TRANSMISSION TO ENGINE INSTALLATION PROCEDURE

DRIVE
PLATE

31'.1" ALIGNING
STUDS

FIG 4

SPECIAL STUD, WASHER AND
SELF LOCK NUT FURNISHED
BY MACHINE MANUFACTURER.

IMPELLER
COVER

FLYWHEEL
HOUSING

FLYWHEEL

(3) INTERMEDIATE _
DRIVE PLATES

FIG 2

FIG 1

FIG 3

ENGINE

FLYWHEEL

FLYWHEEL
HOUSING

FLYWHEEL
PILOT BORE

1. Remove all burrs from flywheel mounting face and
nose pilot bore. Clean drive plate surface with solvent.

2. Check engine flywheel and housing for conformance
to standard S.A.E. #3 - SAE. J-927 tolerance
specifications for pilot bore size, pilot bore runout and
mounting face flatness. Measure and record engine
crankshaft end play.

3. Install two 3.50 [88,90 mml long transmission to
flywheel housing. guide studs in the engine flywheel
housing as shown. Rotate the engine flywheel to align
a drive plate mounting screw hole with the flywheel
housing access hole.

4. Install a 4.00 [101,60 mml long drive plate locating
stud .3750-24 fine thread in a drive plate nut. Align the
locating stud in the drive plate with the flywheel-drive
plate mounting screw hole positioned in step No.3.

5. Locate transmission on flywheel housing aligning
drive plate to flywheel and transmission to flywheel
housing.

Install transmission to flywheel housing screws.
Tighten screws to specified torque. Remove trans
mission to engine guide studs. Install remaining
screws and tighten to specified torque.

6. Remove drive plate locating stud.

7. Install drive plate attaching screw and washer. Snug
screw but do not tighten. Some engine flywheel
housings have a hole located on the flywheel housing
circumference in line with the drive plate screw access
hole. A screwdriver-er.orv bar used to hold the drive
plate against the flywheel will facilitate installation of
the drive plate screws. Rotate the engine flywheel and
install the remaining seven (7) flywheel to drive plate
attaching screws. Snug screws but do not tighten.
After all eight (8) screws are installed torque each one
25 to 30 ft. Ibs. torque [33,9 - 40,6 Nrn.l, This will re
quire torquing each screw and rotating the engine
flywheel until the full amount of eight (8) screws have
been tightened.

8. Measure engine crankshaft end play after trans
mission has been completely installed on engine
flywheel. This value must be within .001 [0,025 rnrnl
of the end play recorded in step No.2.
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12/11/06 

 

 
 

 
 
 

ITEM PART # DESCRIPTION QTY. 

1 11827-01 END YOKE (STD.) 1 

2 244565 FLANGE YOKE 1 

3 244565 END YOKE 1 

4 11827-01 END YOKE 1 

5 364024 CROSS AND BEARING KIT 1 

6 19201-02 DRIVELINE ASSEMBLY (INCLUDES ITEM 7) 1 

7 362120 CENTER BEARING 1 

8 364024 CROSS AND BEARING KIT 1 

9 464640 SLIP ASSEMBLY (INCLUDES ITEMS 8 & 10) 1 

10 364024 CROSS AND BEARING KIT 1 

11 364024 CROSS AND BEARING KIT 1 

12 19200-14 DRIVELINE ASSEMBLY 1 

13 364023 CROSS AND BEARING KIT 1 

 



PARTS LIST INDEX 
A-64 SCISSOR LIFT 

DEBEERS SNAP LAKE 
S/N 6920 
02/09/07 

 
6. AXLE 

   
 10829 AXLE ORIENTATION 
 13320 AXLE ASSEMBLY 
 13319 CRADLE INSTALLATION 
 --------- AXLE SERVICE & REPAIR MANUAL 
 13321 BRAKE ACTUATOR 
 --------- ACTUATOR INSTALLATION 
 13954 TIRE & RIM 
 --------- TIRE SERVICE 
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ITEM PART # DESCRIPTION QTY. 

 464891 AXLE ASSEMBLY 1 

1 444285 
444286 

INNER BRAKE HOUSING (RH) 
INNER BRAKE HOUSING (LH) 

1 
1 

2 444262 NUT 2 

3 444268 PIN 2 

4 444829 DISC ASSEMBLY 4 

5 444625 DISC ASSEMBLY (INTERMEDIATE) 1 

6 444830 DISC ASSEMBLY (ACTUATING) 1 

12 444831 OUTER BRAKE HOUSING 1 

13 444235 GEAR, PLANETARY (SUN) 1 

14 444858 
444832 

HOUSING ASSEMBLY (RH) 
HOUSING ASSEMBLY (LH) 

1 
1 

15 444156 GEAR, PLANETARY (OUTER) 1 

16 444835 CUP, ROLLER BEARING (OUTER) 1 

17 444836 STUD 2 

18 444157 CUP, ROLLER BEARING (INNER) 1 

19 444570 BOLT 1 

20 444231 CARRIER (INCLUDES ITEMS 21-27) 1 

21 444060 CONE BEARING INNER 1 

22 444425 SHAFT PLANETARY GEAR 3 

23 444151 KIT, NEEDLE BEARING 3 

24 444150 WASHER, THRUST 6 

25 444152 SPACER 3 

26 444159 GEAR, PLANETARY 3 

27 444158 RETAINER 1 

28 444160 WASHER, RETAINER 1 



 
AXLE ASSEMBLY 464891 13320 
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29 444205 

444105 
444118 
444119 
444120 
444106 
444122 
444123 
444145 
444237 
444097 

SPACER(1.245/1.321mm) 
SPACER(1.346/1.422mm) 
SPACER(1.448/1.524mm) 
SPACER(1.549/1.626mm) 
SPACER(1.651/1.727mm) 
SPACER(1.753/1.829mm) 
SPACER(1.854/1.930mm) 
SPACER(1.956/2.032mm) 
SPACER(2.057/2.134mm) 
SPACER(2.159/2.235mm) 
SPACER(2.262/2.337mm) 

A/R 
A/R 
A/R 
A/R 
A/R 
A/R 
A/R 
A/R 
A/R 
A/R 
A/R 

30 444149 BOLT, LOCK 1 

35 444837 SEAL ASSEMBLY BOOT 1 

36 444838 ROD, BRAKE CONTROL 1 

39 01GF02016 PIN, COTTER 1 

40 442130 PIN, CLEVIS 1 

41 444191 BOLT 11 

42 444839 SHAFT 1 

43 442480 BOLT 14 

44 444751 SEAL 1 

45 444752 CONE, ROLLER BEARING (OUTER) 1 

46 444841 SEAL 1 

47 444424 BOLT 6 

48 444217 BLOCK, THRUST 1 

49 444842 WASHER, LOCK 2 

50 444269 BOLT 2 

51 444843 SLEEVE 1 
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ITEM PART # DESCRIPTION QTY. 

1 444712 HOUSING ASSEMBLY DIFF. (INCLUDES ITEMS 2-6) 1 

2 444844 PLUG DRAIN (MAG.) 1 

3 444272 PLUG DRAIN (STD.) 2 

4 223185 PLUG DIFF. HOUSING VENT 1 

5 444845 PLUG CENTER HOUSING 1 

6 444177 CUP DIFF. (RH) 1 

7 444008 CONE & ROLLER ASSEMBLY (RH) 1 

8 444176 CONE & ROLLER ASSEMBLY (LH) 1 

9 444274 CASE ASSEMBLY 1 

10 442210 BOLT 12 

11 444110 NUT, LOCK, HEX 12 

12 444250 BOLT 8 

13 444275 GEAR SET (MATCHED) 1 

14 444846 GEAR DIFF. SIDE 1 

15 444848 WASHER, THRUST (AXLE PINION DIFF. RH) 2 

16 444173 BUSHING GEAR CASE (DIFF. RH) 2 

17 444172 PINION DIFF. 4 

18 444715 WASHER, THRUST (AXLE PINION DIFF. RH) 4 

19 444849 SPIDER DIFF. 1 

20 442220 BEARING ASSEMBLY, PINION PILOT 1 

21 444850 RING DRIVE, PINION PILOT 1 

22 444780 CONE BEARING 1 

23 444147 RETAINER ASSEMBLY (INCLUDES ITEMS 24, 25) 1 

24 444781 CUP DRIVE PINION (REAR) 1 

25 442270 CUP DRIVE PINION (FRONT) 1 
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26 444219 
444220 
444221 
444222 
444223 
444239 
444224 
444225 
444240 
444226 
444227 
444228 
444229 
444230 

SPACER(1.3281/1.3286) 
SPACER(1.3289/1.3294) 
SPACER(1.3297/1.3302) 
SPACER(1.3305/1.3310) 
SPACER(1.3313/1.3318) 
SPACER(1.3321/1.3326) 
SPACER(1.3329/1.3340) 
SPACER(1.3337/1.3342) 
SPACER(1.3345/1.3350) 
SPACER(1.3353/1.3358) 
SPACER(1.3361/1.3366) 
SPACER(1.3369/1.3374) 
SPACER(1.3377/1.3382) 
SPACER(1.3385/1.3390) 

A/R 
A/R 
A/R 
A/R 
A/R 
A/R 
A/R 
A/R 
A/R 
A/R 
A/R 
A/R 
A/R 
A/R 

27 442280 SEAL 1 

28 442340 CONE & ROLLER ASSEMBLY 1 

29 442290 SEAL, PINION RETANER BEARING 1 

30 444851 RETAINER ASSEMBLY 1 

31 444852 SEAL ASSEMBLY 1 

32 444062 FLANGE U-JOINT 1 

33 442310 SEAL, PINION DRIVE 1 

34 442320 WASHER, PINION FLANGE 1 

35 444853 NUT, HEX 1 

36 01GF03016 PIN, COTTER 1 

37 444782 BOLT 6 

38 444253 WASHER, LOCK 6 

44 444854 ADAPTOR, DIFF. 1 

45 444855 SPRING, DIFF. 1 

46 444856 COUPLING DIFF. LOCK 1 

47 444252 WASHER DIFF. 1 

48 444092 RING, LOCK 1 

49 444788 FORK DIFF. 1 

50 444857 NUT JAM 1 

51 444264 SCREW 1 

52 444790 WASHER, FLAT 2 
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53 444791 SHAFT, DIFF. 1 

54 444792 SEAL ASSEMBLY 1 

55 444793 SHIELD DIFF. 1 

56 444794 RING 1 

57 444260 PIN, SHACKLE 1 

58 444165 LEVER, DIFF. 1 

59 444164 CUP BEARING DIFF. 1 

60 444125 
444098 
444126 
444127 
444108 
444100 
444109 

SHIM DIFF. 0.038”(1.016mm) 
SHIM DIFF. 0.044”(1.118mm) 
SHIM DIFF. 0.050”(1.270mm) 
SHIM DIFF. 0.056”(1.422mm) 
SHIM DIFF. 0.068”(1.727mm) 
SHIM DIFF. 0.074”(1.880mm) 
SHIM DIFF. 0.080”(2.032mm) 

A/R 
A/R 
A/R 
A/R 
A/R 
A/R 
A/R 
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ITEM PART # DESCRIPTION QTY. 

1 15261-01 CRADLE ASSEMBLY 1 

2 464693 BUSHING 2 

3 19204-88 PIVOT PIN 2 

4 04GE10 WASHER 8 

5 17GD10136 BOLT 8 

6 27GE10 FLAT WASHER 8 

7 17GD10 LOCKNUT 8 

8 6474-04 GREASE HOSE ASSEMBLY 1 

9 6474-04 GREASE HOSE ASSEMBLY 1 

10 01GC10024 BOLT 4 

11 15262-03 AXLE PAD 2 
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REAR AXLE DESCRIPTION AND OPERATION
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1. Rear Axle Center Housing
2. Yoke
3. Drive Pinion Bearing Retainer
4. Differential Lock Operating Shaft
5. Planet Gear
6. Sun Gear and Shaft
7. Ring Gear
8. Differential Bearing
9. Differential Ring Gear
10. Differential Assembly
11. Differential Bearing
12. Differential Lock Assembly

13. Brake Inner Housing
14. Brake Actuating Discs
15. Planet Gear Carrier
16. Rear Axle Shaft
17. Axle Shaft Outer Bearing
18. Sleeve
19. Rear Wheel Flange
20. Axle Shaft Oil Seal
21. Axle Shaft Housing
22. Axle Shaft Inner Bearing
23. Brake Discs
24. Brake Actuating Rod

The rear axle contains the differential, brakes, final
reduction gears, axle shaft, and the differential lock
(Figure 1).
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TORQUE TRANSFER
The spiral bevel pinion is held by preloaded opposed
tapered roller bearings. The differential ring gear is
bolted to the differential case, and the drive from the
case is transmitted through a conventional four
pinion differential to two side gears of the differential.

In each axle housing assembly, a shaft terminates in
a spur gear, which is the sun gear of the planetary
reduction gear system. The planetary ring gear is
pressed into the rear axle housing. The three planet
gears aremounted in a carrier and positioned around
the sun gear and within the planetary ring gear.

The planet gears aremounted to the carrier by shafts
and rotate on uncaged needle bearings. The carrier
has internal splines that engage splines on the inner
end of the axle shaft.

As the sun gear is driven by the differential, the planet
gears are forced to revolve inside the stationary
planetary ring gear and force the carrier to revolve at
a lower speed than the sun gear.

The rear shaft is held in opposed tapered roller
bearings, and the play is adjusted by means of
selective spacers held under the retaining bolt. The
shaft terminates in a flange to which the rear wheel
is bolted.

A common supply of oil is used for lubricating the rear
axle and differential assemblies. The differential ring
gear and differential assembly are partly immersed
in oil, which provides adequate lubrication for
bearing and bushings.

DIFFERENTIAL LOCK OPERATION
When one rear wheel of a unit encounters a soft
patch of ground and spins, the normal-type

differential action allows virtually all the drive to be
applied to this wheel and a little to the opposite rear
wheel, which may be on firm ground. The result is
that the unit is either brought to a complete halt or
slowed down considerably.

When the differential lock is engaged, improved
traction is possible because the lock enables traction
to be obtained from the wheel, which is on firm
ground, thus enabling the unit to pull through the soft
ground conditions.

Basically, the locking device consists of a dog-type
coupling, which is splined to, but free to slide on, the
differential side gear to the differential case. The
connection side is made through the differential lick
adaptor, which has dog teeth on both side faces. The
teeth on the inside engage with teeth on the outside,
with the differential lock coupling.

In operation, pressing of the foot pedal first moves
the coupling into contact with the adaptor and then
compresses the spring in the operating rod assembly
(Figure 2). As the teeth of the coupling come into
alignment with the teeth spaced in the fixed adaptor,
the spring tension will move the coupling into
engagement with the adaptor. The fact that the
spring supplies the final operating force prevents the
possibility of damage if excessive force is applied to
the foot pedal.

When full engagement has taken place (noticeable
by the reduced pedal pressure), the foot pedal
should be released. The coupling and adaptor teeth
side forces, resulting from the transfer of power from
one wheel to another, will keep the coupling and
adapter teeth in mesh. As the drive becomes more
equally distributed, the compressed operating spring
overcomes the reduced teeth side forces and
automatically disengages the differential lock.
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Differential Lock Assembly

1. Differential Lock Fork
2. Coupling
3. Adaptor
4. Differential Side Gear

5. Differential Housing
6. Spring
7. Fork Retaining Bolt
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Axle Housing Assembly--Exploded View

1. Axle Shaft Outer Bearing
2. Axle Shaft
3. Spacer
4. Bearing
5. Planet Gear Carrier
6. Retaining Washer
7. Retaining Bolt
8. Lock Plate
9. Sun Gear and Shaft

10. Brake Actuating Rod
11. Brake Actuating Discs
12. Inner Brake Housing
13. Rotating Brake Discs
14. Fixed Brake Discs
15. Outer Brake Housing
16. Ring Gear
17. Axle Housing
18. Seal

BRAKE OPERATION
The disc brakes consist of two sets of stationary and
revolving discs. The revolving discs are splined to the
shaft of the sun gear, located on either side of an
actuator assembly (Figure 3).

The actuator assembly consists of two thrust plates
with ramped “pockets” in which steel balls are
located. The actuating discs are held in contact with
the balls by four coil springs and connected by
suitable linkage with the appropriate foot brake
pedal.

Operation of the foot brake pedal causes the rear
brake actuating discs to rotate and the balls to rotate
up the ramped “pockets.” This rotation expands the
actuating discs, which force the rear brake disc
assemblies into contact with the intermediate disc,
the actuating discs, and the inner and outer
housings. Rotation of the stationary components of
the brake unit is prevented by a large-diameter
torque pin held in the outer brake housing.
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A. TEARDOWN GUIDELINE AND REMOVAL
OF AXLE HOUSING ASSEMBLY

Operations or repairs the can be performed on
counterclockwise (CCW) D65 axle components with
the left and/or right housing assembly removed.

Component Left Axle Right Axle

Brake Overhaul X X

Planetary Overhaul X X

Axle Shaft Bearing/Seals X X

Differential Operating Fork X

Pinion Assembly X

Differential Gears &
Differential Lock Assembly

X

1. Drain oil from axle.

2. Place axle in a low stand, and place a jack under
the housing not being removed.

3. Remove brake cylinders, if installed.

4. Install half of the wheel bolts in wheel flange.

5. Remove the right housing assembly first so that
the differential gear set is supported by the left
sun gear when the right housing is removed.
Place a strap around the square section of the
housing next to the bell end (Figure 4).

6. Remove the housing attaching bolts, leaving the
top bolt until last. Use an overhead hoist to
remove the housing assembly, and then stand
the assembly vertically on the wheel disc.

7. Remove the left housing in a similar manner after
the differential assembly is removed.

4
Rear View of Housing Assembly Removal
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B. BRAKE OVERHAUL
1. Right-Hand Axle Housings--Remove the two

bolts securing the differential ring gear thrust
block to the brake housing, and remove the thrust
block.

2. Remove the two nuts and six bolts that retain the
inner disc brake housing assembly in the axle
housing. Lift the brake housing out of the axle
housing.

3. Remove the brake actuator (Figure 5). Remove
the brake rod seal if damaged. To remove the
seal, place a sharp tool between the seal flange
and the rear axle housing, and pry the seal out.
Remove the brake disc assemblies intermediate
discs, and actuating disc assembly.

4. Lift the sun gear out of the planet gear carrier.

5. Remove the outer brake housing from the axle
housing.

NOTE: Replace friction plates and separator plates
if they are overheated or worn more than 0.5 mm
(0.020″ ) per friction plate. New thickness is 4.8 mm
(0.0190″ ).

6. Reassemble the brake components in the
reverse order. Be sure the spring is in the groove
on the pullrod boot and the boot is in the groove
on the pullrod.

5
Removing and Installing Brake Actuating Mechanism

1. Actuating Discs
2. Actuating Link
3. Axle Housing
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C. AXLE BEARING PRELOAD
1. If the planetary gears or the axle bearings or

seals are to be serviced, first check the axle shaft
rolling torque and end play to see if they are
correctly shimmed.

2. Install axle shaft torque tool (see Special Tools,
Section K) as shown in Figure 6. Rolling torque
should be as follows:

• 50 -- 150 in. lb.

3. Check axle shaft end play. If any end play is
detected, use a dial indicator as shown in Figure
7 to determine the amount.

4. If torque is too high, use the next thicker spacer
after the planetary or axle system repair.

6
Axle Shaft Rolling Torque Measurement

5. If 0.003″ or more end play is detected, install a
spacer one size smaller for every 0.004″ or
portion of 0.004″ measured (e.g., if 0.018″ end
play is measure, change to a spacer five sizes
smaller).

6. If this check is not possible before the repair,
install a 0.081″ thick spacer. Position the
selected spacer and shaft retaining washer, and
tighten the axle shaft bolt to 407 N⋅m (300 ft. lb.)
torque. Then, proceed with steps 2 through 5
until bearing preload is okay.

7. To position, the bolt lock may require that the bolt
be tightenedmore, up to 350 ft. lb. so that the lock
notches will fit the bolt head corners.

It may be necessary to turn the bolt lock over.
Apply adhesive or grease to the bottomof the bolt
lock to hold it in position while the side housing
is attached to the center housing.

7
Axle Shaft End Play Measurement



9

D. PLANETARY GEAR ASSEMBLY
1. Remove the axle shaft bolt lock, axle shaft

retaining bolt, axle shaft retaining washer, and
selective spacer

2. Lift the carrier assembly out of the axle housing.

3. If the planetary carrier assembly must be
serviced, bend up one end of the planet gear
shaft retaining ring, and withdraw the ring. Pull
the planet gear shafts from the carrier, and
remove the planet gears, complete with needle
bearings and thrust washers (Figures 8 and 9).
Rebuild the carrier using new components as
required. Pack the needle bearings in the planet
gears with grease, and be sure to bend the ends
of the retainer ring downward. 8

Planet Gear Carrier Assembly

1. Planet Gear Shaft
2. Planet Gear
3. Planet Gear Shaft Retainer

4. If the bearing on the planet gear carrier requires
replacing, removing it by using pulling attach-
ment tool FNH0926 and puller tool FNH09516.
Install a step plate adapter into the end of the
carrier. Install a new cone and roller assembly.

5. If necessary, remove the inner bearing cup from
the housing by using puller FNH09507 and
FNH09567. Install a new cup.

9
Planet Gear Carrier Assembly

1. Retaining Ring
2. Thrust Washer
3. Planet Gear
4. Rollers
5. Thrust Washers
6. Cone and Roller Assembly
7. Carrier
8. Planet Gear Shaft
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6. Inspect the planetary ring gear located in the axle
housing. If damaged or worn. replace as follows:

-- Remove the axle shaft from the axle.
-- Position Tool No. FNH021223 behind the

ring gear and tighten the retaining nuts
(Figure 10).

-- Place the axle housing on a press beam with
the large end down. Insert a bar of suitable
length into the small end of the housing
against Tool No. FNH02123. Position the
other end of the bar under the press ram, and
press out the ring gear.

10
Removing Planetary Ring Gear

1. Tool No. FNH02123
2. Ring Gear

-- Clean the new ring gear and the housing
shoulder, and position the ring gear in the
axle housing, ensuring that the studs in the
housing are aligned with the holes in the ring
gear.

-- Place the axle housing on a press beam with
the large end up. Position Tool No.
FNH02123 on the ring gear (Figure 11), and
press the ring gear into the housing. Be sure
the ring gear is pressed squarely into the
housing.

-- To check that the ring gear is seated correct-
ly, use a feeler gauge to ascertain if there is
a gap between the ring gear and housing
shoulder.

NOTE: If a new planetary ring gear has been
installed in the right-hand axle housing, the
differential bearing preload must be checked as
described in the Differential Bearing Preload section.

11
Installing Planetary Ring Gear

1. Tool No. FNH02123
2. Ring Gear
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E. AXLE BEARING AND SEAL REPLACEMENT
1. Starting with the axle in vertical position and the

planetary carrier removed, attach a chain at two
of the bolt holes on the flange of the trumpet
housing.

2. Lift the housing assembly upward approximately
1″, and then place a block of wood on top of the
axle shaft and drive the shaft out of the housing.

3. When removing the axle shaft outer cone and
roller assembly and shaft seal, use tools listed
below Figure 12.

12
Axle Shaft Cone and Roller Assembly Removal

1. Ratchet, Tool No. OTC7366
2. Legs, Tool No. FNH09521
3. Pulling Attachment, Tool No. FNH09526
4. Axle Shaft
5. Cone and Roller Assembly
6. Puller, Tool No. FNH09506
7. Shaft Protector, Tool No. FNH09212

4. Use slide hammer, Tool No. FNH09567, and
puller Tool No. FNH09507, to remove the bearing
cup from the outer end of the axle housing
(Figure 13). To replace the cup, use a suitable
stepped plate and a mallet; install cup until fully
seated in housing.

13
Removing Outer Bearing Cup from Axle Housing

1. Tool No. FNH09567
2. Tool No. FNH09507
3. Bearing Cup
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5. Install a new cassette seal by using a metal
sleeve to press on the OD of the seal (Figure 14)

6. Install a new bearing by using a suitable sized
sleeve, which can be used as a slide hammer.

7. Using a chain attached to the housing flange,
lower the axle housing over the shaft assembly,
taking care tomaintain alignment. Do not change
direction after the seal starts to enter the bore in
the end of the housing or the seal will be
damaged.

8. Measure the removed spacer thickness, and
then use the results obtained in Section C, Axle
Bearing Preload to determine the required
spacer thickness. See Specifications in Section
K for the available spacers.

9. Assemble the axle shaft retaining bolt and check
rolling torque and axle shaft end play as
described in Section C, Axle Bearing Preload.

3

14
Axle Shaft with Seal and Bearing Installed

1. Cassette Seal
2. Bearing Assembly
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F. PINION ASSEMBLY

16

15

20004159

15

Pinion Shaft Layout

1. Retainer Assembly
2. Seal
3. Retainer
4. Castellated Nut
5. Cotter Pin
6. Washer
7. Seal
8. Yoke

9. Bearing
10. Spacer
11. Bearing
12. Pinion Shaft
13. Bearing
14. Lock Ring
15. Seal
16. Seal Assembly
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Prior to disassembling the drive pinion assembly,
remove the differential from the rear axle center
housing.

DISASSEMBLY

1. Remove the six bolts and lockwashers securing
the drive pinion assembly to the rear axle center
housing, and using two 9/16″ National Course
(NC) bolts as jacking screws, remove the drive
pinion assembly.

2. Place the drive pinion assembly in a vise.
Remove the cotter pin and the nut by using the
yoke holding tool (See Special Tools in Section
K) as shown in Figure 16.

3. Slide off the yoke, and remove the oil seal
assembly and O-ring.

4. Remove the drive pinion assembly, the bearing
spacer, and the front cone and roller assembly
from the bearing retainer assembly.

3

4

16
1. Yoke Holding Tool
2. Retainer
3. Pinion
4. Wrench

INSPECTION AND REPAIR

1. Thoroughly clean and inspect all parts, and if
worn or damaged, install new parts.

2. If it is necessary to install a new rear pinion cone
and roller assembly, the assembly may be
removed as shown in Figure 17. The new cone
and roller are installed by using the tools and a
suitable sleeve shown in Figure 18 to enable the
tool to press on the inner bearing race.

3. It it is necessary to install new retainer bearing
cups, the cupsmay be removed from the housing
by using Tool No. FNH09507 and FNH09567 or
equivalent.

4. If it is necessary to replace the pilot bearing,
remove the lock ring from the rear end of the
pinion gear, and pull the pilot bearing off the
pinion gear and replace it by using appropriate
tools.

NOTE: If a new drive pinion is to be installed, a new
differential ring gear must also be fitted. This
installation should be carried out as outlined in
Section G, Differential and Mechanical Differential
Lock Assembly.

17
Removing Drive Pinion Rear Bearing

1. Tool No. FNH09516
2. Drive Pinion Shaft
3. Bearing Assembly
4. Tool No. FNH09190
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ASSEMBLY

1. Install the pilot bearing on the pinion by using a
suitable hollow sleeve, and fit a new lock ring.

2. Position the pinion shaft assembly in the retainer
assembly.

3. Install the pinion bearing spacer and the front
cone and roller assembly.

4. Place the oil seal O-ring in the groove, and
position the oil seal assembly on the retainer
assembly.

5. Lubricate the outside of splined end of the flange,
and slide the splined end carefully on the pinion
shaft splines and through the oil seal assembly
until the splined end is stopped by the inner race
of the front bearing cone and roller.

6. Install the shaft seal, the washer, and the
retaining nut. TIghten the nut to 200--600 ft. lb.
(271--813 N⋅m). At the same time, align the
notches in the nut with the cotter pin hole in the
pinion shaft.

18
Installing Drive Pinion Rear Bearing

1. Tool No. FNH09516
2. Drive Pinion Shaft
3. Sleeve
4. Rear Bearing Assembly
5. Tool No. FNH09516

7. Check the bearing preload with an in-lb torque
wrench as shown in Figure 19. Preload should be
10--40 in. lb. (1.1--4.5 N⋅m). If the rolling torque
check is done in the center housing, leave the
bolts loose.

8. Insert the cotter pin, and bend each half of the pin
over. If the yoke prevents insertion of the cotter
pin in the hold, which aligns with the notches,
remove the yoke and reposition it on the spline.

NOTE: When it is necessary to replace the bearing
retainer, it may be necessary to replace the bearing
spacer to obtain correct preload. In that case, repeat
steps 3 through 7 until the correct preload is
obtained. 19

Measuring Pinion Bearing Rolling Torque

1. Torque Wrench
2. 1-3/4″ Socket
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G. DIFFERENTIAL & MECHANICAL DIFFERENTIAL LOCK ASSEMBLY

20

Differential Assembly

1. Cone and Roller Assembly
2. Ring Gear and Housing Assembly
3. Side Gear
4. Pinion Gear Assembly
5. Side Gear
6. Housing
7. Cone and Roller Assembly
8. Coupling

9. Retaining Ring
10. Washer
11. Spring
12. Adaptor
13. Retaining Bolt
14. Thrust Washer
15. Pinion Gear and Washer
16. Thrust Washer

With the right axle shaft housing removed, withdraw
the differential assembly from the center housing.

DISASSEMBLY
With reference to Figure 20.

1. Remove the differential lock ring from the end of
the side gear. WIthdraw the stop washer,
coupling, spring, and adaptor.

2. Mark the two halves of the differential case to
facilitate correct installation on reassembly.
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3. Remove the differential cone and roller assembly
from the small half of the case using tools shown
in Figure 21.

4. Extract the differential case retaining bolts.

5. Separate the differential case.

6. Withdraw the thrust washer and side gear, the
spider and pinion assembly, and the second side
gear and washer from the case.

7. Remove the cone and roller assembly in the ring
gear half of the housing by using puller, Tool No.
FNH09516; pulling attachment, Tool No.
FNH09526; and step place adaptor, Tool No.
FNH09210.

8. Separate the pinion gears from the spider.

INSPECTION AND REPAIR

1. Clean and inspect all components for damage or
excessive wear. Install new components where
necessary.

2. If a new differential ring gear is required, drill out
the rivets installed during production, and
replace them with nuts and bolts available from
the Parts department. The bolts should be
tightened to a torque value of 115 N⋅m (85 ft. lb.).

NOTE: If the ring gear is replaced, a new matching
drive pinion must also be installed. Refer to Section
F. Pinion Assembly.

REASSEMBLY
Reassembly of the differential and differential lock
follows the disassembly procedure in reverse. On
reassembly, observe the following requirements:

• Coat all bearing with a suitable wheel bearing
grease prior to installation.

• Tighten the differential case retaining bolts to a
torque of 92--125 N⋅m (68--92 ft. lb.).

21
Removing Differential Bearing

1. Tool No. FNH09516
2. Tool No. FNH09526
3. Bearing Assembly
4. Tool No. FNH09210
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H. DIFFERENTIAL BEARING PRELOAD
Adjust the bearing preload by installing thinner or
thicker shim between the differential cup and the
inner brake housing. Proceed, as follows, to
measure and adjust the differential bearing preload:

1. Install the differential assembly on the inner end
of the left sun gear shaft in the center housing. Do
not install the pinion assembly.

2. Install the right axle housing assembly without
sun gear with four bolts.

3. Remove the left axle housing assembly.

4. Push the differential coupling inward to engage
it, and place 1/4″ square stock under the washer
at two locations.

5. Install a sun gear into the differential assembly.

6. Wrap a length of string or electrical wire on
evenly, without overlapping around the sun gear
shaft, and using a pull scale, measure the force
required to rotate the shaft and differential
assembly. Read the scale during rotation of the
shaft. Do not read the scale at the point where
rotation starts. The pull should be 7--34 kg
(15--75 lbs.). See Figure 22.

7. If necessary, remove the shim from the inner
brake housing in the right axle housing assembly
and install a thicker shim to increase the rolling
torque or a thinner shim to reduce the rolling
torque.

8. See Section K, Specifications, for available
shims.

9. After the rolling torque check, reinstall the left
axle housing assembly, and remove the right
axle housing assembly.

3

2

1

22
Differential Bearing Preload Check

1. Differential Lock Engaged with Spacers
2. Sun Gear Installed
3. Pull Scale
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I. NO-SPIN DIFFERENTIAL ASSEMBLY
1. Install a retaining bolt, washers, and wing nut to

restrain the springs in the no-spin differential
during disassembly (Figure 23).

2. Remove the eight bolts holding the two halves of
the differential case together.

3. Compress the springs on the no-spin assembly,
and remove the wing nut and bolt.

4. Inspect the parts for wear, especially the teeth on
the left-hand and right-hand clutch assemblies
and the spider/cam assembly (Figure 24).

CAUTION
Failure to use a retaining bolt or some other
restraining means when separating the differen-
tial case halves can cause injury because
no-spin differentials have compressed springs.

23

24

No-spin differential spider assembly, clutch assembly, springs, retainers, and side gears.

5. Replace any badly worn parts

6. ALign the gaps in the holdout rings on the left and
right coupling assemblies with the keys on the
sides of the spider assembly.

7. Assemble the springs, retainers, and side gears
to the no-spins center section. Compress the
springs, and assemble the bolt, washers, and
wing nut through the center of the no-spin
assembly.

8. Place the differential case assembly, and install
the eight retaining bolts.

9. Remove the center bolt washers and wing nut.



20

J. BRAKE ADJUSTMENT

SPRING APPLY CYLINDER (FAIL SAFE
BRAKE)

1. Assemble cylinder over pullrod.

2. Install bracket and U-bolt assembly with bolts
and tighten.

3. Apply 300 psi hydraulic pressure to pressure port
to compress the spring.

4. Install the conical nut, and tighten to approxi-
mately 1.7 N⋅m (15 in-lb) so that the brake has
locked.

5. Back nut off eight flats.

If the brakesmust be adjustedwithout turning the
axle shafts, tighten the conical nut to 5.6 N⋅m (50
in-lb) and then back off the nut 2 turns (twelve
flats).

6. Release hydraulic pressure.

7. Install prevailing torque nut, and tighten until it
contacts the conical nut.

8. Apply pressure to port again, and confirm that
axle shaft rotates freely. Install spring and nut
with square head in end of cylinder.

NOTE: Brake cylinders should be filled with mineral
brake fluid (e.g., NH ESN-M6C59-A).

25
Spring Apply--Mico
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K. SPECIFICATIONS, TIGHTENING TORQUE, AND SPECIAL TOOLS

AXLE SHAFT PRELOAD
Axle shaft rolling torque using a torque wrench:

• 50 -- 150 in-lb.

AXLE SHAFT PRELOAD

North American Part Number European Part Number Thickness

C5NN-4374-AB 81803491 0.049″ (1.24 mm)

C5NN-4374-L 81803502 0.053″ (1.35 mm)

C5NN-4374-M 81803503 0.057″ (1.45 mm)

C5NN-4374-N 81803504 0.061″ (1.55 mm)

C5NN-4374-R 81803505 0.065″ (1.65 mm)

C5NN-4374-S 81803506 0.069″ (1.75 mm)

C5NN-4374-T 81803507 0.073″ (1.85 mm)

C5NN-4374-U 81803508 0.077″ (1.96 mm)

C5NN-4374-V 81803509 0.081″ (2.06 mm)

C5NN-4374-Y 81803510 0.085″ (2.16 mm)

C5NN-4374-Z 81803511 0.089″ (2.26 mm)

DIFFERENTIAL BEARING PRELOAD
Differential bearing rolling torque using a spring pull gauge: 7--34kgf (15--75 lb).

DIFFERENTIAL BEARING SHIM TABLE

North American Part Number European Part Number Thickness

C5NN-4548-A 81803515 0.038″--0.040″ (0.965--1.018 mm)

C5NN-4548-B 81803516 0.044″--0.046″ (1.118--1.168 mm)

C5NN-4548-C 81803517 0.050″--0.052″ (1.270--1.321 mm)

C5NN-4548-D 81803518 0.056″--0.058″ (1.422--1.473 mm)

C5NN-4548-E 81803519 0.062″--0.064″ (1.575--1.626 mm)

C5NN-4548-F 81803520 0.068″--0.070″ (1.727--1.778 mm)

C5NN-4548-G 81803521 0.074″--0.076″ (1.880--1.930 mm)

C5NN-4548-H 81803522 0.080″--0.082″ (2.032--2.083 mm)
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DRIVE PINION PRELOAD
Drive pinion torque using in-lb torque wrench: 1.1--4.6 N⋅m (10--40 in-lb).

DRIVE PINION SPACER TABLE

North American Part Number European Part Number Thickness

D8NN-4662-FA R, R, R 83914106 1.3281″--1.3286″ (33.734--33.746 mm)

D8NN-4662-GA R, R, B 83914107 1.3289″--1.3294″ (33.754--33.767 mm)

D8NN-4662-HA R, R, Y 83914108 1.3297″--1.3302″ (33.774--33.787 mm)

D8NN-4662-JA R, R, W 83914109 1.3305″--1.3310″ (33.795--33.807 mm)

D8NN-4662-KA B, B, B 83914110 1.3313″--1.3318″ (33.815--33.828 mm)

D8NN-4662-LA B, B, Y 83914111 1.3321″--1.3326″ (33.835--33.848 mm)

D8NN-4662-MA B, B, W 83914112 1.3329″--1.3334″ (33.856--33.868 mm)

D8NN-4662-NA Y, Y, R 83914113 1.3337″--1.3342″ (33.876--33.889 mm)

D8NN-4662-PA Y, Y, B 83914114 1.3345″--1.3350″ (33.896--33.909 mm)

D8NN-4662-SA Y, Y, Y 83914115 1.3353″--1.3358″ (33.917--33.929 mm)

D8NN-4662-TA W, W, R 83914116 1.3361″--1.3366″ (33.937--33.950 mm)

D8NN-4662-UA W, W, B 83914117 1.3369″--1.3374″ (33.957--33.970 mm)

D8NN-4662-VA W, W, Y 83914119 1.3377″--1.3382″ (33.978--33.990 mm)

D8NN-4662-XA W, W, W 83914120 1.3385″--1.3390″ (33.998--33.011 mm)

Color Code: R--Red, B--Blue, Y--Yellow, W--White

TIGHTENING TORQUE

Components ft-lb N⋅⋅⋅⋅m

Axle shaft housing retaining bolts 140--170 190--230

Axle shaft retaining bolt 300--350 407--475

Differential ring gear retaining nuts 85 115

Differential case retaining bolts 68--92 92--125

Differential lock fork pivot shaft retaining bolt 24--30 32--41

Inner brake housing retaining bolts 80--95 108--129

Inner brake housing retaining nuts 80--95 108--129

Drive pinion bearing retaining bolts 100--125 135--170

Drive pinion nut 200--600 271--813

Ring gear thrust block 27--37 37--50
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SPECIAL TOOLS

Description Tool No. Ref. Section

Axle shaft torque tool * C

Pusher-puller bearing cup pulling attachment FNH09507 E, D

Puller bearing tool (slide hammer) FNH09567 E, D

Pusher-puller bearing pulling attachment (large) FNH09526 E, D, G

17-1/2 ton capacity pusher-puller tool FNH09506 E

Pusher-puller legs attachment FNH09521 E

Pusher-puller ratchet attachment OTC7366 E

Pusher-pull shaft protectors (set of 6) FNH09212 E

Yoke holding tool * F

Puller Tool FNH09516 F, G, D

Pusher-puller bearing pulling attachment (small) FNH09190 F

Pusher-puller tool to remove--install ring gear FNH02123 D

Step plates (set of 11) FNH09210 G

*See specifications for making tools on page 24.



24

26
Axle Shaft Torque Tool

Make a yoke holding tool (1410 flange) according to
the following dimensions:

1. 1.65″ (42 mm)

2. 2.559″ (65 mm)

3. 0.394″ (10 mm)

4. 1.575″ (40 mm)

5. 8.66″ (220 mm)

6. 5.51″ (140 mm)

7. 3.74″ (95 mm)

8. 0.394″ (10 mm)

9. 4.33″ (110 mm)
27

Yoke Holding Tool



 
BRAKE ACTUATOR 13321 

Page 1 of 2 
 

*ITEMS NOT SHOWN Updated: 
12/11/06 

 

 
 
 

ITEM PART # DESCRIPTION QTY. 

 595248 ACTUATOR ASSEMBLY 1 

 534372 REPAIR KIT (INCLUDES ITEMS 2, 6, 7, 9, 10, 15-19, 22) 1 

1 NSS O-RING PLUG 1 

2 NSS O-RING 1 

3 534377 BLEEDER PLUG 1 

4 534387 BLEEDER SCREW 1 

5 NSS HOUSING 1 

6 NSS BACK-UP RING 1 

7 NSS O-RING 1 



 
BRAKE ACTUATOR 13321 

Page 2 of 2 
 

 
8 534374 PISTON 1 

9 NSS O-RING 1 

10 NSS BACK-UP RING 1 

11 534646 SPRING 1 

12 534373 PISTON 1 

13 534380 STOP 1 

14 534379 RETAINER 1 

15 NSS BACK-UP RING 1 

16 NSS BACK-UP RING 1 

17 NSS CUP 1 

18 NSS O-RING 1 

19 NSS O-RING 1 

20 534383 SPRING 1 

21 534376 END PLUG 1 

22 NSS GASKET 1 

23 534375 END PLUG 1 

24* 253172 BLEEDER SCREW 1 

25 444807 LOCKNUT 1 

*ITEMS NOT SHOWN Updated: 
12/11/06 

 

 







 
TIRE & RIM 13954 

Page 1 of 1 
 

 
 
 

 
 
 
 

ITEM PART # DESCRIPTION QTY. 

 465426 TIRE & WHEEL (INCLUDES ITEMS 1-4) 1 

1 15996-01 RIM ASSEMBLY (INCLUDES ITEMS 2, 3) 1 

2 284002 LOCK RING 1 

3 284003 SIDE RING 1 

4 484085 TIRE 1 

5* 17GC12032 BOLT 14 

6* 444045 WASHER 14 

 

*ITEMS NOT SHOWN Updated: 
12/11/06 

 





















PARTS LIST INDEX 
A-64 SCISSOR LIFT 

DEBEERS SNAP LAKE 
S/N 6920 
02/09/07 

 
7. BRAKE SYSTEM 

   
 31476 HYDRAULIC SCHEMATIC 
 13378 BRAKE VALVE 
 --------- BRAKE VALVE SERVICE 
 16483 DUAL CHARGE VALVE 
 --------- DUAL CHARGE VALVE SERVICE 
 12976 ACCUMULATOR 
 





 
PEDAL BRAKE VALVE 13378 
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 Updated: 
12/11/06 

 

 
PEDAL BRAKE VALVE 13378 
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 Updated: 
12/11/06 

 

 



 
PEDAL BRAKE VALVE 13378 
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 Updated: 
12/11/06 

 

 
PEDAL BRAKE VALVE 13378 

Page 2 of 4 
 

 Updated: 
12/11/06 

 

 



 
PEDAL BRAKE VALVE 13378 

Page 3 of 4 
 

 Updated: 
12/11/06 

 

 
ITEM PART # DESCRIPTION QTY. 

 464952 BRAKE VALVE ASSEMBLY 1 

 534288 PEDAL & BASE ASSEMBLY 
(INCLUDES ITEMS 2, 23, 24, 28-32, 35, 36) 

1 

 595149 VALVE ASSEMBLY (INCLUDES ITEMS 1, 3-22, 33, 34) 1 

 595145 REPAIR KIT (INCLUDES ITEMS 2, 3, 8, 12, 18, 21) 1 

1 NSS PISTON 1 

2 NSS BOOT 1 

3 NSS QUAD RING 1 

4 NSS RETAINER 1 

5 NSS BALL 1 

6 NSS SPOOL 1 

7 NSS HOUSING 1 

8 NSS O-RING 1 

9 NSS SPRING 1 

10 NSS END PLUG 1 

11 NSS SPRING 1 

12 NSS CUP 1 

13 NSS SPRING 1 

14 NSS SPRING 1 

15 NSS SHIM 1 

16 NSS RETAINER RING 1 

17 NSS SPACER 1 

18 NSS O-RING 1 

19 NSS SPOOL 1 

20 NSS HOUSING 1 

21 NSS O-RING 1 

22 NSS RETAINER 1 

23 NSS PEDAL 1 

24 NSS CAM 1 

25 15248-02 PIN 1 



 
PEDAL BRAKE VALVE 13378 
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26 67GD06 

01GF01016 
NUT 
COTTER PIN 

2 
2 

27 15248-01 PIN 1 

28 NSS CAP SCREW 2 

29 NSS WASHER 2 

30 NSS BASE 1 

31 NSS LABEL 1 

32 NSS DRIVE SCREW 2 

33 NSS WASHER 2 

34 NSS CAP SCREW 2 

35 NSS CAP SCREW 1 

36 NSS NUT 1 

 Updated: 
12/11/06 

 

 











 
CHARGING VALVE 16483 

Page 1 of 4 
 

 Updated: 
12/11/06 

 

 
CHARGING VALVE 16483 
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 Updated: 
12/11/06 

 

 



 
CHARGING VALVE 16483 
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 Updated: 
12/11/06 

 

 
CHARGING VALVE 16483 
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 Updated: 
12/11/06 

 

 



 
CHARGING VALVE 16483 

Page 3 of 4 
 

 Updated: 
12/11/06 

 

 
ITEM PART # DESCRIPTION QTY. 

 594922 VALVE ASSEMBLY 1 

 534293 REPAIR KIT 
(INCLUDES ITEMS 3, 6, 10, 12, 14, 17, 19, 26, 28, 32-34, 36) 

1 

1 NSS HOUSING 1 

2 NSS SPOOL 1 

3 NSS SEAL 1 

4 NSS SPRING 1 

5 NSS ROD 1 

6 NSS O-RING 2 

7 NSS PLUG 2 

8 NSS SCREW 1 

9 NSS WASHER 1 

10 NSS O-RING 1 

11 NSS SPRING 3 

12 NSS POPPET 1 

13 NSS SEAT 1 

14 NSS O-RING 2 

15 NSS WASHER 1 

16 NSS WASHER 1 

17 NSS FILTER 1 

18 NSS RETAINER 1 

19 NSS PLUG 1 

20 NSS SCREW 1 

21 NSS NUT 1 

22 NSS PLUG 1 

23 NSS SPRING 1 

24 NSS STOP 1 

25 NSS BALL 2 

26 NSS O-RING 1 

27 NSS SPOOL 1 

28 NSS O-RING 1 



 
CHARGING VALVE 16483 

Page 4 of 4 
 

 
29 NSS INSEAT 1 

30 NSS SPRING 1 

31 NSS END PLUG 1 

32 NSS O-RING 1 

33 NSS POPPET 2 

34 NSS O-RING 1 

35 NSS SLEEVE 1 

36 NSS O-RING 1 

 Updated: 
12/11/06 

 

 











 
ACCUMULATOR 12976 

Page 1 of 1 
 

*ITEMS NOT SHOWN Updated: 
12/11/06 

 

 
 
 
 
 
 
 
 

 
 
 
 
 
 
 

ITEM PART # DESCRIPTION QTY. 

1 534607 ACCUMULATOR ASSEMBLY 1 

2* 534608 MOUNTING BRACKET 1 

 



PARTS LIST INDEX 
A-64 SCISSOR LIFT 

DEBEERS SNAP LAKE 
S/N 6920 
02/09/07 

 
8. HYDRAULIC SYSTEM 

   
 31476 HYDRAULIC SCHEMATIC 
 13259 FILTER (HYDRAULIC) 
 12860 STEERING ORBITROL 
 --------- STEERING ORBITROL SERVICE 
 --------- PUMP SERVICE 
 13306 FLOW DIVIDER ADJUSTMENT 
 13359 CONTROL VALVE ORIENTATION 
 13067 CONTROL VALVE 
 13943 STEERING CYLINDER 
 13975 STABILIZER CYLINDER 
 13763 LIFT CYLINDER (PLATFORM) 
 





 
HYDRAULIC FILTER 13259 

Page 1 of 1 
 

 Updated: 
12/11/06 

 

 
 

 
 
 

ITEM PART # DESCRIPTION QTY. 

1 534690 FILTER ASSEMBLY 1 

2 534691 REPLACEMENT FILTER 1 

3 534712 SERVICE INDICATOR 1 

 



 
STEERING ORBITROL 12860 

Page 1 of 2 
 

 Updated: 
12/11/06 

 

 
 

ITEM PART # DESCRIPTION QTY. 

 174110 STEERING VALVE 1 

 174116 SEAL KIT (INCLUDES ITEMS 3, 8, 9, 15, 16, 17, 24, 25) 1 

 174112 SERVICE KIT (INCLUDES ITEMS 1, 4, 5) 1 

1 NSS SCREW, CAP (6 POINT) 7 

2 NSS CAP, END 1 

3 NSS SEAL 3 

4 NSS GEROTOR 1 

5 NSS SPACERS A/R 

6 174113 PLATE, SPACER 1 

7 173172 DRIVE 1 

8 NSS HOUSING 1 



 
STEERING ORBITROL 12860 

Page 2 of 2 
 

 
9 NSS 

NSS 
SLEEVE, CONTROL 
SPOOL, CONTROL 

1 

10 174033 PIN, CENTERING 1 

11 174115 SPRING, CENTERING 6 

13 174039 RACE, BEARING 2 

14 174034 BEARING, NEEDLE THRUST 1 

15 NSS SEAL 1 

16 NSS SEAL 1 

17 NSS SEAL, QUAD RING 1 

18 174036 BUSHING, SEAL GLAND 1 

19 174044 RING, RETAINING 1 

20 174046 NEEDLE BEARING KIT 1 

21 174035 RETAINER, CHECK BALL 1 

22 174045 BALL CHECK 1 

23 174038 SEAT, CHECK BALL 1 

24 NSS SEAL 1 

25 NSS SEAL 1 

26 174067 SCREW, SET 1 

 Updated: 
12/11/06 

 

 



















 
FLOW DIVIDER 13306 
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 Updated: 
12/11/06 

 

 
FLOW DIVIDER 13306 
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 Updated: 
12/11/06 

 

 



 
FLOW DIVIDER 13306 

Page 2 of 2 
 

 Updated: 
12/11/06 

 

 
ITEM PART # DESCRIPTION QTY. 

1 NSS MODEL NUMBER 1 

2 NSS CONTROLLED FLOW GPM. 1 

3 NSS EXCESS FLOW PORT 1 

4 NSS RELIEF ADJUSTING SCREW 1 

5 NSS RELIEF SPRING 1 

6 NSS RELIEF PORT 1 

7 NSS BALL 1 

8 NSS CHECK SEAT 1 

9 NSS CONTROL FLOW PORT 1 

10 NSS PLUG 2 

11 NSS METERING SPRING 1 

12 NSS PRESSURE INLET 1 

13 NSS METERING SPOOL 1 

 
 
 
THE HYDRAULIC FLOW DIVIDER RECEIVES A SINGLE STREAM OF FLUID AND WILL DIVIDE IT 
INTO TWO SEPARATE OUTPUT STREAMS. ONE OF THE OUTPUT STREAMS WILL BE A 
“CONSTANT “ FLOW RATE. THE OTHER OUTPUT STREAM WILL “BYPASS” ALL FLOW WHICH IS 
IN “EXCESS” OF THE “CONSTANT” FLOW. IF THE INPUT FLOW INCREASES ALL OF THE 
INCREASE WILL GO OUT THE “EXCESS” PORT. BOTH OUTLETS ARE PRESSURE COMPENSATED, 
HENCE BOTH CAN BE USED. THIS VALVE IS EQUIPPED WITH AN ADJUSTABLE RELIEF. THE 
ADJUSTMENT SCREW (4) FOR THIS RELIEF IS LOCATED WITHIN THE EXCESS FLOW PORT (3) OF 
THE VALVE. TO ADJUST THE RELIEF SETTING USE A 5/16” ALLEN WRENCH, TURN THE SCREW 
(4) CLOCKWISE TO INCREASE THE PRESSURE, COUNTER CLOCKWISE TO DECREASE THE 
PRESSURE.1/4” TURN EQUALS APPROXIMATELY 200 PSI. THE FOLLOWING FLOW DIVIDER 
VALVES ARE ADJUSTABLE (52250, 54002, 532140, 532150, 532410, 534049, 534071, 534114, 534229, 
534432, 534601). 



 CONTROL VALVE 
ORIENTATION 

13359 
Page 1 of 7 

 

 Updated: 
01/09/07 

 

 CONTROL VALVE 
ORIENTATION 

13359 
Page 1 of 7 

 

 Updated: 
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 CONTROL VALVE 
ORIENTATION 

13359 
Page 2 of 7 

 

 Updated: 
01/09/07 

 

 
ITEM PART # DESCRIPTION QTY. 

 464882 CONTROL VALVE (5 SECTION)(INCLUDES ITEMS 1-11) 1 

 534490 SEAL KIT (INCLUDES ITEMS 5, 6) 1 

1  FOR SERVICE KIT REFER TO 13359 (6 OF 7) 1 

2  FOR SERVICE KIT REFER TO 13359 (4 OF 7) 2 

3  FOR SERVICE KIT REFER TO 13359 (7 OF 7) 1 

4 NSS RETAINER 2 

5 NSS WASHER (BACK-UP) 2 

6 NSS SEAL (O-RING) 2 

7 NSS HOUSING 1 

8 NSS SPOOL 1 

9 534603 MID-INLET SECTION SPLITFLOW 1 

10  FOR SERVICE REFER TO 13359 (3 OF 7) 2 

11  FOR SERVICE REFER TO 13359 (5 OF 7) 1 

12 595112 STUD KIT 1 

NOTE:  TORQUE STUD NUTS TO 32 F.T. LBS. (43.5Nm) 

 



 CONTROL VALVE 
ORIENTATION 

13359 
Page 3 of 7 

 

 Updated: 
01/09/07 

 

 
ITEM PART # DESCRIPTION QTY. 

  MAIN RELIEF VALVE  

 534494 SEAL KIT (INCLUDES ITEMS 1-5) 1 

1 NSS SEAL (O-RING) 1 

2 NSS RING (BACK-UP) 1 

3 NSS SEAL (O-RING) 1 

4 NSS SEAL (O-RING) 1 

5 NSS SEAL (O-RING) 1 

6 NSS PISTON 1 

7 NSS CAP 1 

8 NSS NUT 1 

9 NSS STEM 1 

10 NSS NUT 1 

11 NSS POPPET 1 

12 NSS SPRING 1 

13 NSS BODY 1 

 



 CONTROL VALVE 
ORIENTATION 

13359 
Page 4 of 7 

 

 Updated: 
01/09/07 

 

 
 

 
 
 
 

ITEM PART # DESCRIPTION QTY. 

  LOAD CHECK PLUG  

 534495 SERVICE KIT (INCLUDES ITEMS 1-8) 1 

 534496 SEAL KIT (INCLUDES ITEMS 2-6) 1 

1 NSS PLUG 1 

2 NSS SEAL (O-RING) 1 

3 NSS WASHER (BACK-UP) 1 

4 NSS SEAL (O-RING) 1 

5 NSS WASHER (BACK-UP) 2 

6 NSS SEAL (O-RING) 1 

7 NSS POPPET 1 

8 NSS SPRING 1 

 



 CONTROL VALVE 
ORIENTATION 

13359 
Page 5 of 7 

 

 Updated: 
01/09/07 

 

 
 
 
 
 

 
 
 
 
 
 

ITEM PART # DESCRIPTION QTY. 

  POWER BEYOND PLUG  

 534497 SERVICE KIT (INCLUDES ITEMS 1-4) 1 

1 NSS SEAL 1 

2 NSS POWER BEYOND PLUG 1 

3 NSS BACK-UP WASHER 1 

4 NSS O-RING 1 

 



 CONTROL VALVE 
ORIENTATION 

13359 
Page 6 of 7 

 

 Updated: 
01/09/07 

 

 
 
 

 
 
 
 
 
 

ITEM PART # DESCRIPTION QTY. 

  SPOOL POSITIONER END  

 534498 SERVICE KIT (INCLUDES ITEMS 1-6) 1 

1 NSS SPRING (RETURN) 1 

2 NSS COLLAR (SPRING) 2 

3 NSS COLLAR (SPOOL) 1 

4 NSS BONNET 1 

5 NSS SCREW (HSHC) 2 

6 NSS LOCK WASHER 2 

 



 CONTROL VALVE 
ORIENTATION 

13359 
Page 7 of 7 

 

 Updated: 
01/09/07 

 

 
 

 
 
 

ITEM PART # DESCRIPTION QTY. 

  HANDLE & BRACKET  

 534499 HANDLE KIT (INCLUDES ITEMS 1, 3, 5, 6) 1 

 534587 BRACKET KIT (INCLUDES ITEMS 2, 4) 1 

1 NSS LINK 1 

2 NSS BRACKET 1 

3 NSS HANDLE 1 

4 NSS SCREW (HCHS) 2 

5 NSS PIN (COTTER) 3 

6 NSS PIN 1 

 



 
CONTROL VALVE 13067 

Page 1 of 5 
 

*ITEMS NOT SHOWN Updated: 
01/09/07 

 

 
 

 
 

ITEM PART # DESCRIPTION QTY. 

 534080 CONTROL VALVE ASSEMBLY 
(INCLUDES ITEMS 1-6, 8, 9) 

1 

1 NSS HOUSING 1 

2 NSS SPOOL 1 

3  FOR SERVICE KIT REFER TO 13067 (2 OF 5) 1 

4 534168 LOAD CHECK 1 

5  FOR SERVICE KIT REFER TO 13067 (3 OF 5) 1 

6 534162 SEAL 2 

8  FOR SERVICE KIT REFER TO 13067 (4 OF 5) 1 

9  FOR SERVICE KIT REFER TO 13067 (5 OF 5) 1 

 



 
CONTROL VALVE 13067 

Page 2 of 5 
 

*ITEMS NOT SHOWN Updated: 
01/09/07 

 

 

 
 

ITEM PART # DESCRIPTION QTY. 

 534167 SERVICE KIT (INCLUDES ITEMS 1-13) 1 

 534163 SEAL KIT (INCLUDES ITEMS 3-5) 1 

1 NSS BALL 1 

2 NSS SPRING 1 

3 NSS GASKET 1 

4 NSS O-RING 1 

5 NSS O-RING 1 

6 NSS BODY 1 

7 NSS SCREW 1 

8 NSS NUT 1 

9 NSS NUT 1 

10 NSS GUIDE 1 

11 NSS WASHER 1 

12 NSS POPPET 1 

13 NSS SEAL 1 

 



 
CONTROL VALVE 13067 

Page 3 of 5 
 

*ITEMS NOT SHOWN Updated: 
01/09/07 

 

 
 

 
 
 

ITEM PART # DESCRIPTION QTY. 

 534165 SERVICE KIT (INCLUDES ITEMS 1-8) 1 

1 NSS COLLAR 1 

2 NSS LOCK RING 1 

3 NSS SCREW 1 

4 NSS DISC 1 

5 NSS BONNET 1 

6 NSS SPRING 1 

7 NSS WASHER 1 

8 NSS LOCKWASHER 1 

 



 
CONTROL VALVE 13067 

Page 4 of 5 
 

*ITEMS NOT SHOWN Updated: 
01/09/07 

 

 
 

 
 
 
 
 

ITEM PART # DESCRIPTION QTY. 

 534246 SERVICE KIT (INCLUDES ITEMS 1, 2) 1 

1 NSS SEAL 1 

2 NSS PLUG 1 

3 534161 GASKET 1 

 



 
CONTROL VALVE 13067 

Page 5 of 5 
 

*ITEMS NOT SHOWN Updated: 
01/09/07 

 

 
 
 
 
 

 
 
 
 
 
 
 
 
 

ITEM PART # DESCRIPTION QTY. 

 534164 SERVICE KIT (INCLUDES ITEMS 1-5) 1 

1 NSS PIN & SIDE PLATE, LINK 1 

2 NSS RETAINING RING 1 

3 NSS COTTER PIN 1 

4 NSS HANDLE, BLACK 1 

5 NSS PIN 1 

 



 
STEER CYLINDER 13943 

Page 1 of 1 
 

 Updated: 
12/11/06 

 

 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 

ITEM PART # DESCRIPTION QTY. 

 465411 CYLINDER ASSEMBLY 1 

 465411-07 SEAL KIT 1 

1 465411-01 BARREL ASSEMBLY 1 

2 465411-02 ROD ASSEMBLY 1 

3 465411-03 PISTON ASSEMBLY 1 

4 465411-04 ROD BEARING ASSEMBLY 1 

5 465411-05 NUT 1 

6 465411-06 CAP SCREW 1 

 



 
STABILIZER CYLINDER 13975 

Page 1 of 1 
 

 Updated: 
01/10/07 

 

 
 

 
 
 
 

ITEM PART # DESCRIPTION QTY. 

 465430 CYLINDER ASSEMBLY 1 

 465114-01 SEAL KIT 1 

1 465430-01 BARREL ASSEMBLY 1 

2 465430-02 ROD 1 

3 465430-03 PISTON ASSEMBLY 1 

4 465430-04 ROD BEARING ASSEMBLY 1 

5 465430-05 NUT 1 

6 465430-06 CAP SCREW 1 

7 465430-07 STEEL PLUGS 2 

8 465430-08 COUNTERBALANCE VALVE 1 

9 465430-09 CHECK VALVE 1 

10 465430-10 STROKE LIMITER 1 

 



 
LIFT CYLINDER 13763 

Page 1 of 1 
 

 Updated: 
01/09/07 

 

 
ITEM PART # DESCRIPTION QTY. 

 465301 CYLINDER ASSEMBLY 1 

 465301-01 SEAL KIT 1 

1 465301-02 BARREL ASSEMBLY 1 

2 465301-03 ROD 1 

3 465301-04 ROD ASSEMBLY 1 

4 465301-05 BARREL RING ASSEMBLY 1 

5 465301-06 BARREL RING ASSEMBLY 1 

6 465301-07 STOP RING 1 

7 465301-08 STOP RING 1 

8 465301-09 BEARING RING 1 

9 465301-10 BEARING RING 1 

10 465301-11 V-PACKING 1 

11 465301-12 V-PACKING 1 

12 465301-13 WAVE SPRING 1 

13 465301-14 WAVE SPRING 1 

14 465301-15 WEAR RING 1 

15 465301-16 WEAR RING 1 

16 465301-17 PISTON 1 

17 465301-18 SET SCREW 3 

18 465301-19 GREASE FITTING 2 

19 465301-20 BLEEDER 1 

 



PARTS LIST INDEX 
A-64 SCISSOR LIFT 

DEBEERS SNAP LAKE 
S/N 6920 
02/09/07 

 
9. CONTROLS 

   
 13905 ELECTRIC SHIFTER 
 10827 STEERING WHEEL & COLUMN 
 13655 THROTTLE (ELECTRONIC) 
 



 
ELECTRIC SHIFTER 13905 

Page 1 of 1 
 

 Updated: 
12/11/06 

 

 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 

ITEM PART # DESCRIPTION QTY. 

 534772 ELECTRIC SHIFTER ASSEMBLY 1 

 



 
STEERING WHEEL & COLUMN 10827 

Page 1 of 1 
 

*ITEMS NOT SHOWN Updated: 
12/11/06 

 

 
 
 
 

 
 
 
 
 
 
 

ITEM PART # DESCRIPTION QTY. 

1 492191 WHEEL, STEERING 1 

2 171002 COLUMN 1 

3 173132 NUT, ORBITROL 1 

4 173175 CAPSCREW 2 

5* 494081 KNOB (STEERING) (OPTIONAL) 1 

 



 ELECTRONIC THROTTLE 
PEDAL 

13655 
Page 1 of 1 

 

 Updated: 
12/11/06 

 

 
 
 
 

 
 
 
 
 

ITEM PART # DESCRIPTION QTY. 

1 595395 ELECTRONIC THROTTLE PEDAL  (DETROIT 904/906) 1 

 



PARTS LIST INDEX 
A-64 SCISSOR LIFT 

DEBEERS SNAP LAKE 
S/N 6920 
02/09/07 

 
10. MOUNTED EQUIPMENT 

   
 --------- FIRE EXTINGUISHER 5# 
 --------- FIRE PROTECTION INFORMATION MANUAL 
 --------- FIRE SUPPRESSION MAINTENANCE MANUAL 
 23276 FIRE SUPPRESSION INSTALLATION 
 16721 FIRE SUPPRESSION SYSTEM 
 12482 SCISSOR LIFT PLATFORM LINKS 
 13995 JACK ASSEMBLY (LEFT SIDE) 
 13996 JACK ASSEMBLY (RIGHT SIDE) 
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ANSUL® SENTRY® MODELS 
FIRE A05, AA05,  
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FIG. PART NUMBER
NO. DESCRIPTION AA05 AA05VB PK05 A05 A05VB C05

— Valve Assembly 429084 429084 429084 429084 429084 429084
1 Valve Body, Machined 428062 428062 428062 428062 428062 428062
2 Tube, Pick-Up 428796 428796 428796 428796 428796 428796
3 O-Ring (Pick-up Tube) 76076 76076 76076 76076 76076 76076
4 Valve Stem Assembly (Includes O-Ring) 429099 429099 429099 429099 429099 429099
5 O-Ring 11873 11873 11873 11873 11873 11873
6 Spring 415565 415565 415565 415565 415565 415565
7 O-Ring 428327 428327 428327 428327 428327 428327
8 Gauge, Pressure 428280 428280 428280 428280 428280 428280
9 Lever, Operating 429096 429096 429096 429096 429096 429096

10 Handle, Carrying 429097 429097 429097 429097 429097 429097
11 Rivet, Operating Lever 428130 428130 428130 428130 428130 428130
12 Rivet, Carrying Handle 428130 428130 428130 428130 428130 428130
13 Pull Pin (Ring Pin) 16235 16235 16235 16235 16235 16235
14 Seal, Visual Inspection 419790 419790 419790 419790 419790 419790
15 Hose Assembly 428729 428729 428730 428728 429728 428731
16 Hanger Hook 54405 — 54405 54405 — 54405
17 Bracket Assembly (Not Shown) — 429146 — — 429146 —
18 One-Piece Nameplate, Replacement 430854 430854 — — — —

(Maintenance, w/o UL/ULC Approval) (431049-ULC) (431049-ULC)
19 Adaptor Assembly, Recharge 429642 429642 429642 429642 429642 429642
20 O-Ring 57744 57744 57744 57744 57744 57744
21 Hose Retainer 427995 427995 427995 427995 427995 427995

ANSUL and SENTRY are trademarks of Ansul Incorporated or its affiliates.

Indicates revision



Vehicle Fire Protection
An Owner’s Manual for Ansul
Fire Suppression/Detection Systems
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Statistics show that on-road vehicles burn.......with
alarming frequency. These vehicles are susceptible to
fire for several reasons. They often operate steady for
several hours at a time (sometimes around the clock).
They use flammable liquids – lubricating oil, gasoline,
diesel oil, greases and hydraulic fluids – in their nor-
mal operation. They also generate heat – from engine
blocks, manifolds, turbochargers and brake systems –
which can ignite these flammable liquids and debris.

Since the passage of the federal and state clean air
acts, many vehicles, including most busses operated
by mass transit authorities and state agencies, have
been converting to cleaner burning fuels such as
LPG, LNG, and CNG instead of gasoline or diesel
fuel. Use of these fuels is an essential component of
improving our environment, but their use raises the
possibility of dangerous gas leaks.

When fire breaks out, it can result in expensive repair
or replacement of valuable equipment, costly down-
time or loss of business continuity. Worse yet, it can
mean serious personal injury to vehicle operators or
passengers.

Insurance companies are well aware of these facts.
That's why insurance rates are skyrocketing.

As the owner of a vehicle equipped with an Ansul Fire
Detection/Suppression System, you've taken an
important step in facing the fire problem. You are dra-
matically reducing your potential fire loss and helping
to ensure personnel safety.

This owner's guide has been provided to help 
you understand how your Ansul Fire
Detection/Suppression System works, your
responsibilities for fire prevention and mainte-
nance, and what to do in case of fire. In no way is
this guide intended to provide detailed installation
instructions. A copy of the complete Installation,
Recharge, Inspection, and Maintenance Manual
for the Ansul Fire Detection and Suppression
System is available upon request from Ansul.
Should you have any questions, contact Ansul or
your nearest authorized Ansul products 
distributor.

Off-road vehicles do have fires

Typical Vehicle
Fire Hazard Areas

Turbocharger

Exhaust
Manifold

Engine
Block

Transmission &
Disc Brake

Battery Box

Hydraulic
Pump Hose
Area
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The fire system described in these materials is a sup-
pression system only and is not designed or intended
to extinguish all fires, particularly when unusual
amounts of combustible materials and an ample oxy-
gen supply are present. It is extremely important that
alternative firefighting equipment be available in case
the system does not totally extinguish a fire.

Use extreme care to prevent the accumulation of
debris, combustible materials and fluids which could
intensify the fire or cause it to spread to areas where
there was no previous potential for fire.

If modifications are made to the equipment being pro-
tected or if the fire detection and/or suppression sys-
tem is disconnected for any reason, make certain the
fire equipment is immediately inspected and tested by
an Ansul-authorized vehicle systems distributor.

If an automatic fire detection and actuation system
has not been supplied or has been disconnected,
system actuation and discharge will not occur unless
the fire suppression system is manually actuated.
Reliance on a manual release system usually results
in a slower reaction to fire.

Your role in 
protecting your 
vehicle from fire

Your Ansul Fire Suppression System is custom-
designed to protect specific hazard areas on your
vehicle. It’s been carefully engineered for reliability
and built to the highest quality standards. Every com-
ponent has been tested to ensure long life and
dependable performance.

With proper maintenance, your Ansul Fire
Suppression System should give you years of fire
protection.

The main purpose of the manual, however, is to
explain the most basic form of fire protection – fire
prevention. It outlines steps you can take to prevent a
disastrous fire. Precautions which can greatly reduce
the risk of serious fire damage.

Fire prevention on vehicles relies upon two basic
factors:

1. Inspection and preventative maintenance at
points where fires are most likely to start –
engine blocks, electrical systems, turbo-
chargers, exhaust manifolds and brake
systems.

2. Regular cleaning of all areas where flam-
mable materials such as fuel, oil, grease,
hydraulic fluid and combustible debris may
collect.

SAFETY
PRECAUTIONS



Vehicle Fire Prevention Maintenance
The following is a suggested daily maintenance outline which can help reduce the risk of fire on your vehicle.

CAUTION: Take care during vehicle maintenance, cleaning, or welding. To avoid unintentionally setting off the system
and the discharge of agent, do not cut, pinch, or apply heat exceeding 200 °F (93 °C) to the detection lines of
the system.

1. Check all oil, hydraulic fluid and gas lines for cuts, 
abrasions or undue wear. Replace as needed.

2. Inspect all oil, hydraulic and gas line fittings for 
tightness. Clean off all residue and tighten.

3. Inspect and clean engine area. Depending upon the 
operation of the vehicle, use water or steam to clean it. 
Schedule cleaning for the end of the work shift 
when heat buildup may occur after the engine is shut 
down.

4. Check braking system for proper adjustment – 
especially if brakes overheat when not engaged.

5. Check all possible ignition points (engine block, 
exhaust manifolds, turbochargers, etc.). Make sure 
oil, hydraulic fluid and gas lines are not in contact 
with these ignition points.

6. Clean vehicle of all combustible debris – dry 
vegetation, grain particles, coal dust, etc. Also, 
remove any oil and fuel drippings.

7. Check all electrical lines and connections for tight fit, 
wear or abrasion. Replace any defective electrical 
equipment or wiring.
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How your Ansul Fire Suppression System
works . . . manually

1. A fire starts in the protected area.

2. Equipment operator pulls the ring pin 
and strikes the plunger on the manual 
actuators. Pressure from the actuator 
causes the Ansul Fire Suppression 
System to actuate.

3. Expellant gas pressure ‘‘fluidizes’’ the 
dry chemical extinguishing agent and 
propels it through distribution hose.

4. Dry chemical extinguishing agent is 
discharged through fixed nozzles into 
protected areas, suppressing the fire.

And you can have automatic 24 hour protection with 
Ansul CHECKFIRE Detection and Actuation Systems . . .
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How the system works with optional 
CHECKFIRE Electric Detection and Actuation

1. A fire starts in the protected area.

2. Linear or spot detectors signal the 
system control module indicating that a 
fire has started in the protected area.

3. The Control Module actuates the fire 
suppression system. The module will 
also provide time delay, shut down 
functions and activation of auxiliary 
vehicle components in accordance with 
your installation.
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4. Expellant gas pressure ‘‘fluidizes’’ the 
dry chemical extinguishing agent and 
propels it through the distribution hose.

5. Dry chemical extinguishing agent is 
discharged through fixed nozzles into 
protected areas, to suppress the fire.

Optional LVS (Twin Agent) Fire Suppression System
Along with dry chemical fire suppression system protection, some vehicles, because of their size, require an additional type of system.
This type of system is called a twin agent system. An Ansul LVS, Liquid Agent System, is designed to discharge wet chemical into
the protected hazard areas after the dry chemical discharge has ended. The addition of the wet chemical produces a cooling effect
onto the flammable fuel and the surrounding surface areas. The wet chemical can flow into hard to reach areas where fuels may
have flowed into.
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Make sure your Ansul Fire Suppression System is
The Ansul Fire Suppression System is your second line of fire defense in case your fire prevention efforts are not enough.
However, in order to perform properly, your Ansul System requires periodic inspection and maintenance.

VISUAL SEAL
IN PLACE

FIRMLY
MOUNTED

NO
EXCESSIVE
WEAR

NO
CORROSION

DISTRIBUTOR
CERTIFICATION
TAG ATTACHED

NO ABRASIONS

NO KINKS
IN HOSE

ALL HOSE MOUNTS SECURELY
WELDED OR BOLTED

NO CUTS

ALL FITTINGS 
TIGHT

AUTHORIZED ANSUL
DISTRIBUTOR 
CERTIFICATION TAG 
ATTACHED

FIRMLY
MOUNTED

NO 
CORROSION

NO EXCESSIVE
WEAR

002799002798002797 002786

002794 002788

BLOW-0FF CAPS IN
PLACE (IF SUPPLIED)

NOZZLES NOT CLOGGED
OR COVERED WITH DEBRIS

NOZZLES TIGHT
IN BRACKETS

Nozzles

Agent Tank
A-101

Agent Tank LVS
or LT-A-101-125/250

Hand Portable Fire
Extinguisher

System Hydraulic Hose

004320

NO
EXCESSIVE
WEAR

NO
CORROSION

NO
ABRASIONS

NO
CORROSION

FIRMLY
MOUNTED

FIRMLY MOUNTED



kept in good working order.

SEALED 
CARTRIDGE
INSTALLED

BRACKET
SECURELY
WELDED OR
BOLTED

BRACKET
SECURELY
WELDED OR
BOLTED

CARTRIDGE
INSTALLED 

DETECTION LINE
AND/OR 
DETECTORS
SECURE AND NOT
DAMAGED

CHECK THE SYSTEM
DAILY BY VISUALLY
VERIFYING THAT THE
GREEN BATTERY LED
IS FLASHING ONCE
EVERY THREE SEC-
ONDS AND NO
OTHER LED IS
FLASHING

RING PIN IN
PLACE AND
SEALED

DETECTION LINE AND/OR DETECTOR
SECURE AND NOT DAMAGED

FUSE IN
FUSEHOLDER

RING PIN IN
PLACE AND SEALED

BRACKET
SECURELY
WELDED OR
BOLTED

CARTRIDGE
INSTALLED

BRACKET
SECURELY
WELDED OR
BOLTED

CARTRIDGE
INSTALLED

DETECTION LINE
AND/OR 
DETECTORS
SECURE AND NOT
DAMAGED

CHECK THE SYSTEM
DAILY BY VISUALLY
VERIFYING THAT THE
GREEN POWER LED
IS FLASHING ONCE
EVERY THREE 
SECONDS AND NO
OTHER LED IS FLASH-
ING

RING PIN IN
PLACE AND
SEALED

CHECKFIRE MP Inspection CHECKFIRE SC-N Inspection

002791 002775

CHECKFIRE Electric Series I Inspection Detection Wire, Power Wire

002789

002790

CONNECTION
SECURE

CONNECTION
SECURE

LIGHT MUST
GO ON WHEN 
TEST BUTTON IS
PUSHED

BATTERY
CONNECTIONS
SECURE

NO ABRASIONS

NO KINKS

ALL NYLON
TIES SECURE

NO CUTS

ALL RUBBER SLEEVES IN PLACE



Provide for vehicle modification

Provide for periodic maintenance

Protect against fires outside of
the hazard area

Your Ansul Fire Suppression System was custom
designed and installed on your vehicle to protect spe-
cific hazard areas from fire. Should you add accesso-
ry equipment to your vehicle at a later date, or make
major mechanical modifications, you may be reducing
the capabilities of the Ansul Fire Suppression System.

When such modifications are made, contact your
Ansul distributor. He can reevaluate your Ansul
System to ensure it protects all hazard areas from
fire.

Periodic maintenance is essential to ensure that your
Ansul Fire Suppression System is operational.
Contact your Ansul distributor for periodic follow-up,
in-depth inspection and maintenance.

Hand portable fire extinguishers are an effective way
to suppress fires which may occur away from the
vehicle, or in areas not protected by the Ansul Fire
Suppression System. Your Ansul distributor can rec-
ommend the proper size, type and placement of hand
portable extinguishers and train your personnel in
their operation, inspection and maintenance.

Should fire occur in an area not protected by the
Ansul Fire Suppression System, a hand portable fire
extinguisher should be employed as follows:

1. Shut off the vehicle’s engine and set 
brakes.

2. Evacuate the vehicle and secure a hand
portable fire extinguisher.

3. Approach the fire from the upwind side.

4. Actuate the hand portable fire extinguisher per
instructions printed on the extinguisher’s name-
plate.

5. Once the fire is extinguished, stand by in case
the fire reflashes.



In the event of a fire on your vehicle

To manually operate system:

1. Shut off the vehicle

2. Set the brakes

3. Pull the ring pin on
manual actuator and
strike the red button

4. Evacuate the vehicle

5. Stand by with a fire extinguisher

000627



Inspection and Maintenance Record

ANSUL and CHECKFIRE are registered trademarks.

Your Authorized Ansul Distributor

ANSUL INCORPORATED, ONE STANTON STREET, MARINETTE, WI 54143-2542
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INSTALLATION, A-101-10/20/30 
RECHARGE, LT-A-101-10/20/30
INSPECTION, AND VEHICLE FIRE
MAINTENANCE SUPPRESSION
MANUAL SYSTEMS

ANSUL



This manual is intended for use with the Ansul A-101 Vehicle Fire
Suppression Systems.

Those who install, operate, recharge, inspect, or maintain these
fire suppression systems should read this entire manual. Specific
sections will be of particular interest depending upon one’s
responsibilities.

As with all mechanical equipment, the A-101/LT-A-101 systems
need periodic care to provide maximum assurance that they will
operate effectively and safely. Inspection frequency should be
based on 250 vehicle operating hours or monthly, whichever
comes first. Maintenance should be conducted at 1000 vehicle
operating hours or every six months, whichever comes first.
Maintenance should be conducted in accordance with this manu-
al and NFPA 17 (“National Fire Protection Association’s Standard
for Dry Chemical Extinguisher Systems”) by a qualified, trained
service person.

Additional service and maintenance information can be obtained
in other applicable NFPA Standards.

This Ansul systems manual is limited to uses herein described.
For other applications, contact your local Ansul distributor or
Ansul Incorporated, Pre-Engineered Systems Application
Department, Marinette, Wisconsin 54143-2542.

ANSUL and CHECKFIRE are trademarks of Ansul Incorporated or its affiliates.
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SECTION I – GENERAL INFORMATION
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REV. 1

INTRODUCTION

The Ansul A-101/LT-A-101 fire suppression system is a pre-engi-
neered, fixed nozzle system for protection of off-highway vehicles,
commercial vehicles, or industrial type applications. Typical appli-
cations include surface mining equipment, underground mining
machines, forest harvesting equipment, construction equipment,
farming machinery, and transportation vehicles such as municipal
busses.

The A-101/LT-A-101 system consists of three major components:
a container to store the dry chemical extinguisher agent; an actu-
ation system operated manually or automatically, and an agent
distribution system which delivers the agent from the tank through
hydraulic hose and fixed nozzles to the hazard areas.

The fire system described is a suppression system only and is not
designed or intended to extinguish all fires, particularly when
unusual amounts of combustible materials and an ample oxygen
supply are present. It is extremely important that supplement fire
fighting equipment be available in case the system does not total-
ly extinguish a fire.

If an automatic fire detection and actuation system has not been
supplied or has been disconnected, system actuation and dis-
charge will not occur unless the fire suppression system is manu-
ally actuated. (Use of manual system only must be approved by
authority having jurisdiction.) Reliance on a manual release sys-
tem usually results in a slower reaction to fire. Means to shut
down the vehicle must be added to a manual or disconnected
automatic system.

The basic agent storage container is a tank filled with Ansul
FORAY (monoammonium phosphate base) dry chemical which is
effective on Class A, B, and C fires. A gas expellant cartridge,
either carbon dioxide or nitrogen, provides pressurization of the
dry chemical upon actuation.

Automatic detection, either electric or pneumatic, and actuation, is
recommended. The A-101/LT-A-101 system is actuated manually
by a pneumatic actuator located on the dashboard or on the exte-
rior of the vehicle.

The dry chemical extinguishing agent is delivered from the tank
through hydraulic hose and pre-set nozzles into the fire hazard
areas or onto the fire prone surfaces.

Along with the fire suppression system, the total system design
must include a hand portable fire extinguisher(s) located on board
the vehicle that can be used to manually suppress a fire that may
be burning in an unprotected area. Refer to NFPA 10, “Standard
For Portable Fire Extinguisher,” for additional information.

TWIN AGENT SYSTEM (NOT FM APPROVED)

The system consists of both dry chemical and liquid agent. The
dry chemical portion of the system is the Ansul A-101/LT-A-101,
125, or 250 system (either standard discharge or extended dis-
charge) and the liquid agent portion of the system consists of an
agent storage tank containing a premixed solution of LVS wet
chemical.

The LVS-30 (30 gallon) system is designed to discharge for
approximately 2 minutes when two agent discharge nozzles are
used.

The LVS Fire Suppression System is designed to operate within a
temperature range of –40 °F to +120 °F (–40 °C to 49 °C).

The dry chemical system used in conjunction with the LVS sys-
tem is the Ansul A-101/LT-A-101, 125 or 250. The dry chemical
system is connected to the Ansul CHECKFIRE Detection and
Control System. the dry chemical system can be designed as a
standard discharge or as an extended discharge system per the
requirements of the A-101/LT-A-101 vehicle Fire suppression
Installation, Recharge, Inspection, and Maintenance Manual.
Upon actuation of the dry chemical system, the pneumatic time
delay for the LVS system will start. During the end of the dry
chemical discharge, the time delay will allow pressure to enter the
LVS actuation line. This pressure will then actuate the nitrogen
cartridge on the LVS tank(s), causing the LVS system to dis-
charge the wet chemical solution.

For detailed instructions, refer to manual Part No. 427865 regard-
ing the LT-A-101-125/250 system. For detailed instructions, refer
to manual Part No. 427109 regarding the LVS system.

FM APPROVAL

The Ansul A-101/LT-A-101 fire suppression system has been test-
ed and is FM approved. These tests require extinguishment of fire
initiated in open vessels and within enclosures fueled with flam-
mable liquid. In each case, these fires are allowed to progress to
maximum intensity before the system is actuated. The time of
actuation in these tests is well beyond the time that a detector
would take to detect the fire and actuate the system. Other tests
required by FMRC are as follows:

1. Fuel in depth splash tests under a minimum hose length,
maximum temperature, and minimum clearance condition to
ensure that the nozzle does not cause splashing of fuel.

2. Operational flow rate tests at the minimum, average, and the
maximum temperatures, with maximum and minimum hose
lengths.

3. Cycle tests on all mechanical and electrical devices to deter-
mine their structural integrity.

The A-101 systems which utilize carbon dioxide as the expellant
gas are approved for temperature ranges of +32 °F to +120 °F
(0 °C to 49 °C).

The LT-A-101 systems which utilize nitrogen as the expellant gas
are approved for temperature ranges of –65 °F to +210 °F 
(–54 °C to 99 °C).



HOW THE SYSTEM OPERATES

Discharge of the A-101/LT-A-101 system manually is initiated
from a remote actuator (1). Depressing the actuator plunger
punctures the seal on the cartridge. The released pressure is
transmitted to the pneumatic actuator/cartridge receiver (2). A
safety relief valve (3) at this point prevents too high an actuation
pressure build-up. The pressure drives a puncture pin through the
seal in the expellant gas cartridge (4). This releases the expellant
gas which is then transmitted to the dry chemical tank (5) where
it fluidizes the dry chemical before carrying it to the fire hazard. A
sealed burst disc assembly (6) prevents the flow of dry chemical
until sufficient pressure is built up within the dry chemical tank.
When the proper pressure is reached, the disc breaks allowing
the gas/dry chemical mixture to flow to the nozzle(s) (7) and dis-
charge onto the hazard.

Refer to appropriate CHECKFIRE design, installation and main-
tenance manual for information on the operation of the automatic
detection system.

NOTE: Mechanical or electrical means must be provided to shut
down vehicle upon system actuation.

IN CASE OF FIRE

When a fire starts, the way the operator reacts is very important.
As soon as the operator is aware of a fire, he should do the fol-
lowing four things:

1. Turn the machine off and set the brake.

2. Quickly actuate the system by pulling the safety ring pin on
the manual actuator and strike the red button.

3. Evacuate the vehicle.

4. Stand by with a fire extinguisher.

SECTION I – GENERAL INFORMATION
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CAUTION!

The fire system described in this manual is a suppression sys-
tem only and is not designed or intended to extinguish all fires,
particularly when unusual amounts of combustible materials
and an ample oxygen supply are present. It is extremely impor-
tant that supplemental firefighting equipment be available in
case the system does not totally extinguish a fire.

FIGURE 1
002581

FROM AUTOMATIC
DETECTION SYSTEM

TO OPTIONAL
PRESSURE SWITCH
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APPLICATION METHOD

The A-101/LT-A-101 system provides fire protection using total
flooding and local application methods. These methods are
described below.

Local Application – Vehicle

When designing a local application system for vehicle protection,
each individual hazard area must be surveyed and the correct
type nozzle must be chosen to give the proper coverage. It must
also be determined if certain local application hazard areas
require screening to adequately protect them.

Total Flooding

Total flooding is described as “volume protection” and it is applied
only when a hazard is located in an enclosure. Openings such as
doors, windows, and grating shall not be more than 15% of the
enclosure’s total surface area (ceiling, floors, and all walls).

Openings of 5% or less of the total surface area are acceptable
and do not require screening. Hazards with openings greater than
5% but not over 15% can be protected by screening.

Total flooding application is accomplished by introducing a suffi-
cient quantity of FORAY dry chemical through fixed nozzles
throughout the volume of the enclosure.

To enhance the effectiveness of the total flooding system in indus-
trial applications, all fan air movements should be shut down
and/or dampered at discharge of the dry chemical system. Refer
to NFPA 17, “Standard For Dry Chemical Extinguishing Systems,”
for additional information.

PIPING ARRANGEMENT

The A-101/LT-A-101 system utilizes three methods of splitting the
dry chemical flow from the tank to the nozzles. Each method is
approved for use on vehicle or industrial type applications.

Two Nozzle System

The two nozzle system can be used in either vehicle or industrial
hazard protection. It can be used in total flooding, or as a local
application system on off-road vehicles. The supply line is split
into two branch lines by the use of a 3/4 x 1/2 x 1/2 in. reducing
tee. Two nozzles systems can be used with nominal 10, 20, and
30 lb. tank sizes.

Four Nozzle System

The four nozzle system can be used in either vehicle or industrial
hazard protection. It can be used in total flooding, or as a local
application system on off-road vehicles. The supply line is divided
into four branch lines by the use of a triple tee or a split tee. Four
nozzle systems can only be used with nominal 20, and 30 lb.
tanks. Four nozzle 30 lb. systems are preferred for all systems
protecting hazards in environments which are extremely rugged,
and very prone to Class A and Class B fuel build up in hard to
protect areas, providing more agent per nozzle and longer dis-
charge times.

Six Nozzle System

The six nozzle system can be used in vehicle or industrial hazard
protection. It can only be used in local application systems on off-
road vehicles, when minimal discharge time and agent discharge
per nozzle is acceptable. The supply line is divided into six branch
lines by the use of a distribution tee and three 1/2 in. tees. Six
nozzle systems can only be used with nominal 20, and 30 lb.
tanks.

DETECTION

Automatic electric detection is available for the A-101/LT-A-101
system.

Electric detection systems (CHECKFIRE MP-N*, Series I, and
SC-N) are available to provide rugged, automatic detection for
vehicle protection. These systems are either powered by the vehi-
cle battery or by the internal module battery.

The electric detection systems can use either linear heat detec-
tion or spot thermal detectors, or pneumatic linear detectors.

* Not FM Approved
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TANK ASSEMBLY

The tank assemblies, nominal 10, 20, and 30 lb. size, are factory
filled with 8.5, 17, and 25 lb. respectively of FORAY dry chemical.
Each tank is finished in red enamel paint. A nameplate is affixed
to the exterior and contains information on recharge and mainte-
nance. Two style of tanks are available: a tank containing a car-
tridge receiver and pneumatic actuator and a tank with 1/4 in.
adapter for a pressure line from a remote cartridge. See Figure 1.

FIGURE 1
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TANK BRACKET

The tank mounting bracket assemblies consist of heavy gauge
steel back plates and clamp arms. Each style bracket is construct-
ed to properly retain the agent tank from movement or damage in
the rugged environment that these systems are normal used.
Each tank bracket contains rubber pads to minimize the shock
and vibration effect on the tank. The brackets are finished with
red, air dry enamel paint. See Figure 2.

FIGURE 2

A-101 MODEL 10 LT-A-101 MODEL 10
PART NO. 24855 PART NO. 24966

A-101 MODEL 10 / LT-A-101 MODEL 10
PART NO. 24854

A-101 MODEL 30 LT-A-101 MODEL 30
PART NO. 14098 PART NO. 30494

LP-A-101 MODEL 20B / LT-LP-A-101 MODEL 20
PART NO. 31171

A-101 MODEL 20 LT-A-101 MODEL 20
PART NO. 24970 PART NO. 24894

A-101 MODEL 30 LT-A-101 MODEL 30
PART NO. 53000 PART NO. 29375

7 IN.
(17.8 cm)

8 1/4 IN.
(21 cm)

9 IN.
(22.9 cm)

9 IN.
(22.9 cm)

9 7/8 IN.
(25 cm)

10 1/4 IN.
(26 cm)

9 3/4 IN.
(24.8 cm)

11 7/8 IN.
(30.1 cm)

7 5/8 IN.
(19.4 cm)

10 1/8 IN.
(25.7 cm)

10 1/4 IN.
(26 cm)

8 5/8 IN.
(21.9 cm)

9 7/8 IN.
(25 cm)

6 3/4 IN.
(17.1 cm)

19 1/2 IN.
(49.5 cm)

22 1/2 IN.
(57 cm)

22 1/2 IN.
(57 cm)

16 1/8 IN.
(41 cm)

19 15/16 IN.
(50.6 cm)

16 1/8 IN.
(41 cm)

10 1/4 IN.
(26 cm)

11 IN.
(27.9 cm)

10 1/4 IN.
(26 cm)

16 IN.
(40.6 cm)

4 IN.
(10.2 cm)

1 3/16 IN.
(4.6 cm)

2 1/2 IN.
(6.3 cm)

8 5/8 IN.
(21.9 cm)

7 1/2 IN.
(19 cm)

1 3/16 IN.
(4.6 cm)

2 1/2 IN.
(6.3 cm)

9 7/8 IN.
(25 cm)

14 IN. MIN. (35.6 cm)
OPENING WIDTH

12 IN. (30.5 cm) MIN.
OPENING WIDTH

11 3/8 IN.
(28.9 cm)

8 1/2 IN.
(21.6 cm)

6 1/2 IN.
(16.5 cm)

1 3/16 IN.
(4.6 cm)

2 IN.
(5.1 cm)

8 5/8 IN.
(21.9 cm)

3 3/4 IN.
(9.5 cm)

3/4 IN.
(1.9 cm)

3 5/8 IN.
(9.2 cm)

1 13/16 IN.
(4.6 cm)

2 1/32 IN.
(5.2 cm)

3 3/8 IN.
(8.6 cm)

2 7/8 IN.
(7.3 cm)

3 1/2 IN.
(8.9 cm)

12 IN. (30.5 cm) MIN.
OPENING WIDTH

A-101 MODEL 20 LT-A-101 MODEL 20
PART NO. 24971 PART NO. 24895

9 7/8 IN.
(25 cm)

4 IN.
(10.1 cm)

3.5 IN.
(8.9 cm)

5 9/16 IN.
(14.1 cm)

3 IN.
(7.6 cm)

6 IN.
(15.2 cm)

4 9/32 IN.
(10.9 cm)

LP-A-101 MODEL 20-B LT-LP-A-101 MODEL 20-B
PART NO. 24427 PART NO. 24425

000459 000459

003464

003465

003466

003467

003468

003468

000459

000459 003461

003463
003463

003461

9 7/8 IN.
(25 cm)

9 IN.
(22.9 cm)

16 IN.
(40.6 cm)



DRY CHEMICAL
FORAY is a monoammonium phosphate based dry chemical
which is effective on Class A,B, C related fires. FORAY agent is
color coded yellow for easy identification. FORAY dry chemical is
shipped in 45 lb. pails, Part No. 53080. See Figure 3.

FIGURE 3
000417

CARTRIDGE – EXPELLANT GAS
The expellant gas cartridges used on the A-101/LT-A-101 system
contain either carbon dioxide or nitrogen as their expellant gas.
The cartridge is a sealed pressure vessel containing gas under
pressure. When the cartridge seal is punctured by the pneumatic
actuator pin, the gas flows into the dry chemical tank, fluidizes the
dry chemical, and carries it through the distribution piping network
and out the nozzles.
The expellant gas cartridges meet the requirements of DOT
3A-2100 or 3AA-1800. See Figure 4.
Several cartridge Part No.’s have been added to comply with the
requirements of Transport Canada (TC). These cartridges have
been approved for both DOT and TC.

FIGURE 4

CARTRIDGE – ACTUATION GAS

The actuation gas cartridge used on the A-101/LT-A-101 system
contains nitrogen as the actuation gas. The cartridge is a sealed
pressure vessel containing gas under pressure. When the car-
tridge seal is punctured by the pin in the remote manual or pneu-
matic actuator, the gas flows to the actuator on the expellant gas
cartridge, causing that actuator to puncture the seal in the expel-
lant gas cartridge. The actuation gas cartridges meet the require-
ments of DOT 3E-1800. See Figure 5.

FIGURE 5
000439

CARTRIDGE BRACKET

The cartridge brackets for the expellant gas cartridges are con-
structed of heavy gauge steel and formed to protect and secure
the cartridge. The cartridge brackets are painted with red, air dry
enamel paint. See Figure 6.

FIGURE 6
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B

A

RIGHT-HAND LEFT-HAND
A B THREAD THREAD

LT-10 2 IN. 6 13/16 IN. PART NO. 13193 (DOT) PART NO. 13177 (DOT)
(5.1 cm) (17.3 cm) PART NO. 423423 (TC/DOT) PART NO. 423425 (TC/DOT)

LT-A-101-20 / LT-LP-A-101-20-B LT-A-101-30
PART NO. 24325 PART NO. 29193

CARBON DIOXIDE CARTRIDGES

NITROGEN CARTRIDGES

LP-A-101-20-B
PART NO. 31177

3 1/2 IN.
(8.9 cm)

4 IN.
(10.2 cm)

5 1/2 IN.
(14 cm)

3 IN.
(7.6 cm)

18 IN.
(45.7 cm)

11 IN.
(28 cm)

12 5/8 IN.
(32 cm)

2 5/16 IN.
(5.9 cm)

10 1/4 IN.
(26 cm)

3 1/2 IN.
(8.9 cm)

2 7/8 IN.
(7.3 cm)9/16 IN.

(1.4 cm)

3/8 IN.
(.95 cm)

FOR A-101-10 SYSTEMS
USE PART NO. 15850 (DOT)
PART NO. 423439 (TC/DOT)

FOR LT-A-101-10
SYSTEMS USE PART
NO. 423429 (TC/DOT)

FOR LT-A-101-30 SYSTEMS
USE PART NO. 423491 (TC/DOT)

FOR LT-A-101-20,
LT-LP-A-101-20 SYSTEMS

USE PART NO. 423435
(TC/DOT)

FOR A-101-20 AND
LP-A-101-20

SYSTEMS USE PART
NO. 423441 (TC/DOT) FOR A-101-30 SYSTEMS USE

PART NO. 423443 (TC/DOT)

9 IN.
(22.9 cm)

7 7/8 IN.
(20 cm)

7 7/8 IN.
(20 cm)

11 5/8 IN.
(29.5 cm)

11 3/8 IN.
(28.9 cm)

14 5/8 IN.
(37.1 cm)

3 9/16 IN.
(9 cm)

2 IN.
(5.1 cm)

2 1/2 IN.
(6.4 cm)

2 1/2 IN.
(6.4 cm)

2 1/2 IN.
(6.4 cm)

2 1/2 IN.
(6.4 cm)

000149

000148

003470

003472

003470

000146

000145

000150

000151
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PNEUMATIC ACTUATOR

The pneumatic actuator, Part No. 430221, is constructed of brass
and mounts on top of the expellant gas cartridge(s). When actuat-
ed, the actuator punctures a seal in the cartridge head, allowing
the expellant gas to flow into the agent tank. See Figure 6a.

FIGURE 6a
006433

MANUAL ACTUATORS

The manual actuator is available for use with either right or left
hand cartridges. Manual actuators should be mounted near the
vehicle operator and/or at a point on the vehicle that can be
reached from ground level. Two styles of manual actuators are
available: the standard actuator with either the “S” type bracket or
the “L” type bracket, and the cartridge guard type actuator. See
Figure 7.

FIGURE 7

1/4 IN. CHECK VALVE

The 1/4 in. actuation line check valve, Part No. 25627, is used at
the branch lines to each actuation device (whether manual or
automatic). The check valve blocks the flow of actuation gas from
the actuator that was actuated to the actuator(s) that was not
actuated. This prevents actuation gas from escaping from an
open actuator which may have had the cartridge removed. The
check valve also keeps the gas from pressurizing all branch actu-
ation lines thus allowing the main line to be of maximum length.
See Figure 8.

FIGURE 8
000899

DISTRIBUTION TEE

When six nozzles are to be fed from one dry chemical tank, the
distribution supply line must enter the inlet of a distribution tee,
Part No. 25031, and each branch line must exit from one of three
outlets of the distribution tee. This is required to assure equal dis-
tribution of dry chemical to each nozzle. See Figure 9.

FIGURE 9
002583

5 IN.
(12.7 cm)

5 IN.
(12.7 cm)

12 1/4 IN.
(31.1 cm)

5 5/8 IN.
(14.3 cm)

3 3/8 IN.
(8.6 cm)

4 IN.
(10.2 cm)

2 IN.
(5.1 cm)

2 IN.
(5.1 cm)

1 1/2 IN.
(3.8 cm)

1 1/2 IN.
(3.8 cm)

1/2 IN.
(1.3 cm)

2 3/8 IN.
(6 cm)

3/4 IN.
(1.9 cm)

1/2 IN.
(1.3 cm)

3 IN.
(7.6 cm)

3 IN.
(7.6 cm)

3 IN.
(7.6 cm)

3 IN.
(7.6 cm)

3 IN.
(7.6 cm) 3 7/16 IN.

(8.7 cm)

1 13/16 IN.
(8.7 cm)

2 1/4 IN.
(5.7 cm)

9 IN.
(22.9 cm)

1 3/4 IN.
(4.4 cm)

2 1/8 IN.
(5.4 cm)

7/8 IN.
(2.2 cm)

CARTRIDGE GUARD ACTUATOR FOR RIGHT HAND CARTRIDGES PART NO. 19330
CARTRIDGE GUARD ACTUATOR FOR LEFT HAND CARTRIDGES PART NO. 16186

“L” BRACKET  PART NO. 70580

“S” BRACKET  PART NO. 57661

REMOTE ACTUATOR FOR RIGHT HAND
CARTRIDGES PART NO. 57452
REMOTE ACTUATOR FOR LEFT HAND
CARTRIDGES PART NO. 70581

003473a

003473b

003460

003473c

1/4 IN. ACTUATION
LINE INLET (TYP. 2)

1/4 IN. EXPELLANT
GAS LINE OUTLET (1)

VENT
HOLE

1/4 IN. NPT
(0.6 cm)

CHECK VALVE PART NO. 25627

1/8 IN.
(.32 cm)

2 1/16 IN.
(5.2 cm)

1/2 IN. NPT
OUTLET –
3 PLACES

3/4 IN. NPT
INLET

31/32 IN. (2.5 cm)

2 1/4 IN. DIA.
(5.7 cm)

DISTRIBUTION TEE, 1/2 IN. X 1/2 IN. X 1/2 IN. X 3/4 IN. – PART NO. 25031



REDUCING TEE

When two or four nozzles are to be fed from a single dry chemical
tank, a 1/2 x 1/2 x 3/4 in. reducing tee, Part No. 4655, is used to
properly distribute the dry chemical from the supply line to two
branch lines. See Figure 10.

FIGURE 10
003456

TRIPLE TEE

When four nozzles are to fed from a single dry chemical tank, a
triple tee, Part No. 16424, can be used to properly distribute the dry
chemical from the supply line to two branch lines. See Figure 11.

FIGURE 11
003462

SAFETY RELIEF VALVE

A spring-loaded pressure relief valve, Part No. 15677, is used to
prevent excessive pressure from building up in the actuation line.
The valve is set to relieve at 265 psi (18.3 bar). After system dis-
charge, all pressure in the actuation line can be relieved by pulling
the ring on the safety relief valve. See Figure 12.

FIGURE 12
000437

AIR CYLINDER (OPTIONAL)

The air cylinder, Part No. 15733, is a system accessory whose
function is to shut off the fuel supply to the engine when the fire
suppression system is actuated. It is a piston operated by gas
pressure from the actuation line. See Figure 13.

FIGURE 13
003459

PRESSURE SWITCH – WEATHERPROOF

The pressure switch, Part No. 46250, is a DPST (Double-Pole,
Single Throw) pneumatically operated, resettable switch used to
open or close electrical circuits to either shut down equipment or
turn on lights or alarms. The pressure switch is constructed of
malleable iron, painted red. A 1/4 in. NPT pressure inlet is used to
connect the 1/4 in. hose from the actuation line. The switch rating
is 2 HP-240 VAC/480 VAC, 2 HP-250 VDC, 30A-250 VAC/DC,
5A-480 VAC/DC. See Figure 14.

FIGURE 14
000716
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TRIPLE TEE, 1/2 IN. X 1/2 IN. X 1/2 IN. X 3/4 IN. – PART NO. 16424

1 7/8 IN.
(4.8 cm)

3/4 IN. NPT
INLET

1/4 IN. NPT

1/2 IN. NPT
OUTLET
(TYP. 4
PLACES)

2 1/4 IN.
(5.7 cm)

6 IN.
(15.2 cm)

MALLEABLE
IRON FINISH –
RED PAINT

TO ELECTRICAL
EQUIPMENT TO
BE CONTROLLED

TO
POWER

1/4 IN. UNION
1/4 IN. ACTUATION
HOSE

BRASS RESET
PLUNGER

MOISTURE
PROOF JOINT

GASKET NUT

“O” RING GASKET

NAMEPLATE

DOUBLE POLE – HEAVY
DUTY TOGGLE SWITCH
WITH FULLY ENCLOSED
BAKELITE BASE

BRASS PISTON

PISTON “O”
RING GASKET

3/4 IN.
ELECTRICAL
CONDUIT OUTLETS

3 5/8 IN.
(9.2 cm)

2 7/8 IN.
(7.3 cm)

4 9/16 IN.
(11.5 cm)

5 IN.
(12.7 cm) 1/8 IN. NPT

2 IN.
(5.1 cm)

SAFETY RELIEF VALVE PART – NO. 15677

PRESSURE SWITCH  PART – NO. 46250

AIR CYLINDER  PART NO. 15733

1 1/2 IN.
(3.8 cm)

1/2 IN. NPT
OUTLET
(TYP. 2 PLACES)

3/4 IN. NPT
INLET

2 1/4 IN.
(5.7 cm)

1 7/8 IN.
(4.8 cm)

REDUCING TEE, 1/2 IN. X 1/2 IN. X 3/4 IN. – PART NO. 4655
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PRESSURE SWITCH – NON-WEATHERPROOF

The Electric Pressure Switch, Part No. 8372, is a SPDT (Single
Pole-Double Throw) pneumatically operated, resettable switch to
be used for turning off pump motors, exhaust fans, conveyors and
similar devices; or turning on alarms or electric door closures. The
switch contacts are rated at 15 amp, 125, 250, or 480 VAC, 1/4 hp
at 125 VAC, 1/2 hp at 250 VAC or 1/2 amp at 125 VDC, 1/4 amp
at 250 VDC. See Figure 15.

FIGURE 15
000453

Explosion-Proof Pressure Switch – DPDT

The Explosion-Proof Pressure Switch, Part No. 43241, is a DPDT
(Double-Pole, Double-Throw) pneumatically operated, resettable
switch to be used for turning off pump motors, exhaust fans, con-
veyors, and similar devices; or turning on alarms or electric door
closures. The switch contacts are rated at 10 amp at 125 VAC or 5
amp at 250 VAC. The pressure switch is constructed with an
explosion-proof housing suitable for hazardous environments. The
switch operates off the nitrogen pressure from the ANSUL
AUTOMAN release or remote pneumatic actuator.

-

FIGURE 16
000454

NOZZLES

Three types of nozzles are approved for use with the A-101/
LT-A-101 system. One type is the F-1/2 nozzle. This nozzle gives
a 180° fan shape pattern and can be used for either total flooding
or local application. The second type of nozzle is the C-1/2. This
nozzle gives a cone pattern and is used for direct application to a
vehicle component or burning surface. The third type of nozzle is
the V-1/2. This nozzle produces a 160° fan shape pattern and is
generally used for screening engine compartments, torque con-
verters and all other hazard areas. All nozzles are constructed of
brass and require protective blow-off caps. Exception: The F-1/2
nozzle can utilize either a blow-off cap or the opening can be
packed with a good grade of extreme temperature silicone
grease, such as Dow Corning No. 4. See Figure 17.

FIGURE 17

V-1/2 NOZZLE EFFECTIVE DISCHARGE PATTERN  PART NO. 56748

F-1/2 NOZZLE EFFECTIVE DISCHARGE PATTERN  PART NO. 16449

C-1/2 NOZZLE EFFECTIVE DISCHARGE PATTERN  PART NO. 53791

15 IN.
(38.1 cm)

160°

33 IN.
(83.8 cm)

33 IN.
(83.8 cm)

15 IN.
(38.1 cm)

6 FT.
(1.83 m)

6 FT.
(1.83 m)

3 FT.
(0.9 m)

4 FT.
(1.22 m)

1/2 IN. NPT
PART NO. 56748

1 IN.
HEX

1 13/16 IN.
(4.6 cm)

1/2 IN. NPT
PART NO. 16449

003469

003471

003724

1 IN.
HEX

1 13/16 IN.
(4.6 cm)

1/2 IN. NPT
PART NO. 53791

1 IN.
HEX

1 3/4 IN.
(4.4 cm)

1/2 IN.
COMPRESSION
FITTING

1/8 NPT

5 1/4 IN.
(13.3 cm)

4 3/4 IN.
(12.1 cm)

1 13/16 IN.
(4.6 cm)

5 5/8 IN.
(14.2 cm)

7 7/8 IN.
(20 cm)

3/4 IN.
CONDUIT
OUTLET

NAMEPLATE

2 11/32 IN.
(5.9 cm)
MOUNTING
HOLES

3/4 IN. CONDUIT
OUTLET

1/4 IN. UNION

3/8 IN. X 1/4 IN.
BUSHING

3 9/16 IN.
(9 cm)



NOZZLE BRACKETS

Two styles of nozzle brackets are available for the A-101/LT-A-101
system. Each style of bracket is constructed of unpainted 1/4 in.
(6.4 mm) steel. They contain pre-punched mounting holes for the
nozzle.

An individual “L”-shaped bracket-shipping assembly, Part No.
427149, is available. This bracket is 2 in. x 3 in. (51 mm x 76 mm).
A second “L”-shaped bracket (in packs of 12), Part No. 73871, is
also available. This “L” shaped bracket is 2 in. x 2 in. (51 mm x 51
mm).

A straight bracket (in packs of 4), Part No. 427228, is available.
this bracket is 5 in. x 2 in. (127 mm x 51 mm). See Figure 18.

FIGURE 18

HOSE (SUPPLIED BY OTHERS)

To assure proper performance of an A-101/LT-A-101 system, the
hose used must meet SAE 100 R5 or 100 R1 (minimum) hose
specification. For underground mining applications, the hose must
also be accepted by MSHA as flame resistant and marked as fol-
lows “Flame-Resistant, USMSHA No. _____”* at intervals not
exceeding 3 ft. (.9 m). Letters and numbers must be at least 1/4
in. (.6 cm) high and comply all other SAE requirements including
an operating temperature of –65 °F to +250 °F (–54 °C to 121
°C). (*This number is assigned to the manufacturer after samples
have passed the required tests. The number will be different for
each manufacturer.) See Figure 19.

FIGURE 19
003475
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SEALED BURST DISC ASSEMBLY
The Sealed Burst Disc Assembly, Part No. 428271, is a machined
brass component containing a stainless steel burst disc inside.
The disc assembly is designed to rupture when the proper expel-
lant gas pressure is built up within the tank. The disc assembly is
part of the agent tank shipping assembly. After tank discharge,
the complete burst disc assembly must be removed, discarded,
and replaced with a  new assembly. Replacement assemblies are
available in a 15 pack, Part No. 428363.

FIGURE 20
004793

ENGINE SHUTDOWN DEVICE
The Ansul Engine Shutdown Device, Part No. 427425, can be
used to pneumatically shut down the vehicle fuel rack by venting
the hydraulic pressure through the “safety system.” This can be
accomplished by installing the shutdown device in the actuation
line. When the fire suppression system is actuated, the actuation
pressure opens the check valve located in the shutdown device,
allowing the safety system pressure to bleed into the holding tank.
The drop in pressure causes the valves in the fuel rack to close,
thus shutting down the engine. See Figure 21.

FIGURE 21
004474

CHECKFIRE ELECTRIC DETECTION AND
ACTUATION SYSTEM
Three styles of electric detection and actuation systems are avail-
able: CHECKFIRE Electric Series I, CHECKFIRE Electric SC-N,
and CHECKFIRE Electric MP-N*. Each electric/pneumatic system
consists of detection wiring, control module, actuator with nitrogen
cartridge, mounting bracket, and squib (Series I and SC-N) or gas
motor (MP-N). The CHECKFIRE Electric Series I requires power
from the vehicle battery where as the CHECKFIRE SC-N and
MP-N contains its own internal Lithium batteries as the power
source. All styles of CHECKFIRE electric* are FM Approved when
consisting of all basic components.
* CHECKFIRE MP-N is not FM Approved

The temperature ratings of the system are as follows:

CHECKFIRE Series I: –40 °F to +140 °F
Manual Part No. 54894 (–40 °C to +60 °C)

CHECKFIRE Series SC-N: –40 °F to +140 °F
Manual Part No. 79061 (–40 °C to +60 °C)

CHECKFIRE Series MP-N: +32 °F to +120 °F
Manual Part No. 427310 (0 °C to +49 °C)

1 3/32 IN.
(28 mm) HOLE

1 3/32 IN.
(28 mm)
HOLE

7/8 IN. (22 mm)
HOLE

3 IN.
(76 mm)

5 IN.
(127 mm)

2 IN.
(51 mm)

2 IN.
(51 mm)

2 IN.
(51 mm)

004334

003474

2 IN.
(5.1 cm)

2 IN.
(5.1 cm)

2 IN.
(5.1 cm)

1/4 IN.
(0.6 cm)

1 IN.
(2.5 cm)

7/8 IN.
(2.2 cm)

7/8 IN. DIA.
(2.2 cm)

PART NO. 427228

PART NO. 427149

PART NO. 73871
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HAZARD ANALYSIS
Individuals responsible for the design of an A-101/LT-A-101 system
must be trained and hold a current Ansul certificate in an A-101/LT-
A-101 training program. Knowledge of the fire hazards that exist in
the equipment to be protected is also required. Finally, a good
understanding of federal and local fire protection codes and stan-
dards is necessary. No one should begin designing without previ-
ously becoming familiar with the applicable codes.
Having read about the A-101/LT-A-101 system and the basic ter-
minology and operation of the system, you should now begin to
identity the fire hazards in the equipment to be protected. Every
foreseeable hazard must be identified now while you have design
flexibility; once the system is installed, adding protection for
another hazard becomes more difficult. Note that the A-101/LT-A-
101 system is designed only for the protection of specified equip-
ment for the foreseeable hazards that exist due to that equipment
and its operation. The areas of protection are fixed at installation
and are limited in number. An A-101/LT-A-101 system does not
remove the need for a hand portable fire extinguisher on the
equipment. Fuel spills, welding (repair) heat or other unforesee-
able causes may result in fires not having A-101/LT-A-101 protec-
tion. The A-101/LT-A-101 system protects the areas with high like-
lihood of fire and potential for high damage; seldom would an
A-101/LT-A-101 system be designed to protect every square inch
of the equipment to be protected.
An effective system design is based on a through hazard analy-
sis. Fire is made up of heat, fuel, and oxygen. A fire hazard is any
place that these three elements could be brought together.
Because oxygen is always present, identifying fuel and heat
sources is most critical.
Large excavators must be considered special type hazards. See
the Appendix Section for design information or contact Ansul
Application Engineering Department.
Operator safety is also a concern when designing a fire suppres-
sion system. The operator must have enough time to safely exit
the vehicle. In some situations, an extended discharge dry chemi-
cal system (not FM Approved) may offer the operator the addition-
al time he needs to get away from the burning vehicle. Consider
egress time when designing the final system. See Appendix
Section for extended discharge and twin agent design informa-
tion.
Some common fuel sources in vehicles include flammable liquids
and greases, rubber, plastics, upholstery, and environmental
debris such as wood chips or coal dust.
Common vehicle heat sources are engine blocks, exhaust sys-
tems, pumps, and turbochargers, as well as bearings, gears,
brakes, and electrical equipment. A potential hazard exists when
a fuel comes in contact with any heat source.
Where there is dripping or leaking fuel, the hazard can become
even more dangerous than initially considered. Consulting with
experienced operators or owners of similar equipment can help to
identify locations of previous fires and special hazards not nor-
mally considered as common hazards.
The following are typical vehicle fire hazards that require consid-
eration:
Engine Compartment – The engine compartment contains an
assortment of fluids, fuels, oils, and greases, as well as congest-
ed wires, hoses, and accumulated debris, all very near high heat
sources.
Battery Compartments – Battery compartments are a potential
fire hazard when combustible materials build up on the top of the
battery. These materials, in the presents of moisture, can cause a
short circuit.
Transmissions, Torque Converters, and Parking Brakes – All
these components are a possible high heat source that could
cause ignition to combustible material.

High Pressure Hoses – Hot fluid spraying from a ruptured high
pressure hose, or leaking from a loose flange or fitting could find
its way to a source of ignition.
Belly Pan – The belly pan can accumulate not only leaking fuel
from the vehicle, but external debris, and because of its unique
location, a fire starting in the belly pan could quickly engulf the
entire vehicle.
Hydraulic/Fuel Pumps – Because of the high pressures involved
with these pumps, fluid spraying from a leaking pump could find
its way to a heat source and cause ignition.
After completing the hazard analysis, determine nozzle cover-
ages.

NOZZLE COVERAGE AND LOCATION
The first step is to determine which nozzles are needed and
where they should be placed to best protect the hazard.

Nozzle selection can be made by first determining the size of the
hazard and then comparing that to the nozzle’s effective dis-
charge pattern.

C-1/2 Nozzle Part No. 53791 – The cone-shape discharge pat-
tern of the C-1/2 nozzle will widen to a 3 ft. (.9 m) diameter at the
maximum effective discharge range of 6 ft. (1.8 m). See Figure 1.

V-1/2 Nozzle Part No. 56748 – The V-1/2 nozzle creates a fan-
shaped discharge pattern of 160° and has a maximum effective
discharge range of 4 ft. (1219 mm) in length by 15 in. (38.1 cm) in
height with a maximum width of 6 ft. (1.8 m). See Figure 1.

F-1/2 Nozzle Part No. 16449 – The F-1/2 nozzle also produces a
fan-shaped discharge pattern, but with a 180° pattern at a maxi-
mum effective range of 33 in. (83.8 cm) in length by 15 in.
(38.1 cm) in height with a maximum width of 5 ft. 6 in. (1.7 m) See
Figure 1.

FIGURE 1
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NOZZLE COVERAGE AND LOCATION (Continued)

NOTICE
When using any of the nozzle types, make cer-
tain no obstructions interfere with the discharge
pattern as it is directed to the hazard

The following rules apply to selecting nozzles and nozzle loca-
tions:

– When choosing the proper nozzle, remember the entire hazard
area must be within the nozzle’s pattern and maximum effective
discharge range.

– The narrow pattern and longer discharge range of the C-1/2
nozzle make it a good selection for protecting small areas or
hazards that are distant from the nozzle mounting location.

– Larger hazard areas may require the use of V-1/2 or F-1/2 noz-
zles.

– Some areas may exceed the area coverage of one nozzle and
may require an additional nozzle(s) for protection.

– In some cases, a single nozzle can cover more than one area
of a common hazard such as a transmission and torque con-
verter. NOTE: Both areas must be within the discharge pattern
of the nozzle.

– When planning nozzle locations, make certain the effective flow
of dry chemical to all recognized hazard areas will not be
obstructed.

– If obstructions cannot be avoided, an additional nozzle(s) may
be needed to provide proper coverage.

– In areas where the environment may cause extreme build up of
materials, such as wood debris, coal dust, garbage, or oil, it is
always a good idea to use the largest system tank available
and keep the nozzles per tank to a maximum of four. This
allows the maximum amount of chemical per nozzle and gives
the longest discharge time (excluding two nozzle systems).

– Never settle for less than full coverage of each fire hazard.

After establishing nozzle locations and number required, the type
and quantity of A-101/LT-A-101 tanks can be determined.

TANK QUANTITY REQUIREMENTS
First consider the type of environment the vehicle will be operat-
ing in and its temperatures. This will determine the type of tank to
choose.

A-101/LT-A-101 systems are available in the standard model A-
101 which has a temperature range of +32 °F +120 °F (0 °C to
+49 °C) and are generally used on sub-surface mining equip-
ment.

Also available is the extreme temperature model LT-A-101 which
has a temperature range of –65 °F to +210 °F (–54 °C to +99 °C)
and is typically used on above surface vehicles.

Knowing the number of nozzles required, next determine the type
or size of tank(s) required. The following “System Selection Chart”
will point out the various options.

System Selection Chart
Model Nozzle Effective Agent
Capacity Quantity Discharge Time per Nozzle

10 2 8.5 sec. 4 1/4 lb. (1.9 kg)
20 4 8.5 sec. 4 1/4 lb. (1.9 kg)
20 6 5.7 sec. 2 7/8 lb. (1.3 kg)
30 4 12.5 sec. 6 1/4 lb. (2.8 kg)
30 6 8.3 sec. 4 1/8 lb. (1.9 kg)

Nozzle quantities, discharge times and amount of agent per noz-
zle are all factors to consider in determining the proper tank size.

Keep in mind, a longer discharge time and a greater amount of
agent discharge per nozzle will offer better hazard protection.

It is always best to choose the largest size tank available, but if
space is a problem, choose a smaller tank or choose the low pro-
file version.

When the number of tanks have been determined based on the
number of nozzles for total protection, the next step in the design
process is to determine the distribution hose network required.

DISTRIBUTION SYSTEM REQUIREMENTS

After the tank(s) and nozzle(s) location(s) have been determined,
it is necessary to sketch the hose routings to each nozzle to make
certain they can be run without interfering with vehicle compo-
nents and that the length of the supply line(s) and branch line(s)
are not exceeded.

Hose Specifications
To ensure proper performance of the Ansul A-101/LT-A-101 sys-
tem, the hose used must meet either SAE 100 R5 or 100 R1 hose
specifications as a minimum. The hose must have an operating
temperature of –40 °F to +200 °F (–40 °C to +93 °C). The follow-
ing list of appropriate standards is for reference.

SAE Selection, Installation, and J1273 (latest revision)
Maintenance of Hose and Hose Assemblies

SAE Hydraulic Hose Fitting Standard J516 (latest revision)

SAE Hydraulic Hose Standard J517 (latest revision)

SAE Test and Procedures For J343 (latest revision)
SAE 100R Series Hydraulic Hose and
Hose Assembly Standard

For underground mining applications, hose must comply with
USBM specified flame resistance acceptance and all applicable
SAE requirements.
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DISTRIBUTION SYSTEM REQUIREMENTS (Continued)

Listed below is a partial list of hose manufacturers who manufac-
ture hose that meets the required SAE specification noted on
Page 4-2:

Aeroquip Parker
Dayco Swagelok
Gates Weatherhead
Goodyear

Critical Specifications from SAE J517 are listed below for refer-
ence:

SAE 100R1 Hose

Maximum Minimum Minimum
Operating Burst Bend

Size Hose ID Pressure Pressure Radius___ ______ _______ _______ ______

1/4 in. .250 in. +.023 2750 psi 11000 psi 4.0 in.
–.008

1/2 in. .500 in. +.031 2000 psi 8000 psi 7.0 in.
–.015

3/4 in. .750 in. +.031 1250 psi 5000 psi 9.5 in.
–.015

7/8 in. .875 in. +.031 1250 psi 5000 psi 11.0 in.
–.015

SAE 100R5 Hose

1/4 in. .250 in. +.031 3000 psi 12000 psi 3.4 in.
–.000

1/2 in. .500 in. +.039 1750 psi 7000 psi 5.5 in.
–.000

3/4 in. — — — —

7/8 in. .875 in. +.042 800 psi 3200 psi 7.4 in.
–.000

Hydraulic Hose Couplings

Before connecting a hydraulic hose to the A-101/LT-A-101 fire
suppression system, it must first be assembled utilizing a hose
coupling attached to each end of the hose. Hose couplings
installed on hydraulic hose can be the permanent crimp-on type
or the reusable type. Female or male swivel hose couplings of
either the crimp-on type or the reusable type are also acceptable.
All couplings used with SAE 100R1 or SAE 100R5 hydraulic hose
must be suitable for the hose chosen and must comply with
Hydraulic Hose Fitting Standard J516 as a minimum.

When attaching a hose coupling to a hose, it is very important to
follow all manufacturer’s installation instructions. SAE J1273,
Selection, Installation, and Maintenance of Hose and Hose
Assemblies, paragraph 3.2, requires that the manufacturer’s
assembly instructions be followed.

NOTICE
SAE J1273, paragraph 2.10, Proper End
Fitting, states that, “Care must be taken to
insure proper compatibility exists between the
hose and coupling selected based on the man-
ufacturer’s recommendations substantiated by
testing to industry standards such as SAE
J517.”
Under no circumstances should hose and cou-
plings from different manufacturers be inter-
changed.

Many hose manufacturers require only the couplings that they
supply to be used with their hose. One manufacturer warns that
they “will not be responsible when interchanging their hose and/or
couplings with hose and/or couplings of any other manufacturer.”

Permanent Crimp-on Hose Couplings

A permanent crimp-on hose coupling is installed as a one-piece
assembly attached to the hose end and crimped on. The crimp is
to be made following the manufacturer’s requirements for proper
hose and coupling assembly, using a machine that will hydrauli-
cally or electrically crimp the coupling permanently to the hose
end.

When using permanent crimp-on type couplings, lubricate the
hose end, if necessary, and push the hose end all the way into
the fitting in accordance with hose and hose coupling assembly
instructions. Then place the hose end in the appropriate crimping
machine and crimp the coupling. Follow all hose crimping
machine operating instructions using equipment specified by the
hose/coupling manufacturer.

Reusable Hose Couplings

Reusable hose couplings can be attached to new hose in the field
with no other tools than a wrench and a vise (or two wrenches).
When reusable hose couplings are used, make certain the corre-
sponding couplings and the assembly procedures used are in
accordance with the manufacturer’s specifications. Failure to fol-
low the manufacturer’s instructions in their entirety may
result in plugged nozzle orifices at system discharge due to
chips and pieces of rubber cut from the inside of the hose
during improper assembly.

Reusable hose couplings include a coupling shell that fits over the
end of the hydraulic hose and a coupling insert that installs inside
the end of the hose and mates with the coupling shell threads. A
mandrel tool may be required when using 1/4 in. through 1/2 in.
SAE 100R5 hose to facilitate installation of the coupling insert.

To attach a reusable coupling to the hose, clamp the coupling
shell in a vise and turn the end of the hydraulic hose counter-
clockwise into the coupling shell until the end is seated against
the bottom of the shell. Then, back off 1/4 to 1/2 turn to allow for
expansion.

NOTE: Some-rubber covered hydraulic hose ends must be skived
(stripped of the rubber cover) before attaching the coupling. Refer
to the appropriate manufacturer’s instructions.

Lubricate the hose, coupling insert, and mandrel tool (when
required) in accordance with manufacturer’s instructions and
screw the insert clockwise into the coupling shell and hose.
Wrench tighten the insert until the hex on the insert contacts the
shell. If a female swivel end is being used, use the appropriate
assembly tool and leave approximately 1/32 in. to 1/16 in. (.8 to
1.6 mm) clearance between the nut and the shell to allow the nut
to swivel.

NOTE: It is important to lubricate only those surfaces specified by
the manufacturer of the hose and coupling used. The lubricant will
minimize the risk of cutting or shaving the inside of the hose.
Failure to use the proper lubricant or follow the appropriate
lubrication instructions may result in pieces of hose plug-
ging the gas tube in the agent storage tank or plugging a dis-
charge nozzle orifice. Improper lubricant or lubrication pro-
cedures may also result in contamination of the hose due to
the use of an incompatible lubricant.

After attaching hose couplings to the hose, make certain that the
hose is clean, dry and oil free. Use a solvent that is compatible
with the hose, such as Stoddard Fluid or Varsol, to dissolve any
oil remaining in the hose. Using dry air or nitrogen, blow out each
hose length until dry and clear of metal or rubber shavings and
any foreign matter before making any connections to the A-101
system.



DISTRIBUTION SYSTEM REQUIREMENTS (Continued)

JIC Hose Fittings and 150 lb. Fittings

JIC hose fittings meeting Hydraulic Hose Fitting Standard J516
can be used in most applications. When using JIC hose fittings as
elbows, use only elbows that have a radiused bend. 150 lb. NPT
elbows and tees can also be used to assemble hose or pipe and
attach hose or pipe to the discharge nozzles. Make certain that all
elbows used in the agent distribution line, are of the same type
(i.e., either all JIC or all 150 lb. NPT elbows). Refer to the Install-
ation Section for maximum and minimum elbow requirements.

NOTE: When figuring the maximum and minimum amount of
elbows in the A-101/LT-A-101 system, two (2) 45 ° fittings can be
counted as one 90° fitting.

Heat Resistant Fire Jacket for  Hydraulic Hose (Non-FM
Approved)

All hose assemblies, including actuation lines, expellant gas lines,
and agent distribution hose that will be normally exposed to or
located in areas with temperatures exceeding 200 °F (93 °C),
should be sleeved with an extreme temperature heat-resistant fire
jacket. (Do not route actuation hose through fire hazard areas. If
this cannot be avoided, the hose must be fire jacketed.)
Information concerning fire jacketing should be available through
your local hose supplier. If not, Bentley Harris manufacturers a fire
jacket that will withstand continuous operating temperatures from
–65 °F to 500 °F (–54 °C to 260  °C) and short term exposures up
to 2000 °F (1093 °C). For a listing of distributors in your area, call
Bentley Harris at either 610-363-2600 or, 800-321-2295.

Dry Chemical Flow Characteristics

The assembly of piping (hose) for a dry chemical system probably
lends itself to the greatest chance for error when installing the
system. Dry chemical-gas mixtures do not flow like liquids, and,
as a result, certain basic rules must be followed to assure correct
dry chemical distribution to the nozzles.

In order to obtain equal distribution at a tee, the dry chemical
must enter the center opening (bull) of the tee and exist the two
side opening which are 180° apart. See Figure 2.

FIGURE 2
003477

When dry chemical makes a change of direction through an
elbow, a tee, or a hose bend, a separation of the dry chemical
and gas mixture occurs. If a tee follows this change of direction
where separation can occur, and if this tee lies in the same plane
as the change in direction through an elbow, tee, or hose bend,
more dry chemical will discharge through one of the tee outlets
and more gas will discharge out the other tee outlet. A certain
minimum length of hose must be allowed from the bend (elbow)
to the tee or from the first tee to the second tee in order to permit
the dry chemical and gas to intermix before striking the tee. The
minimum length required is equal to 20 hose diameters. 18 in.
(457 mm) is required for 7/8 in. hose, 15 in. (381 mm) is required
for 3/4 in. hose, and 10 in. (254 mm) is required for 1/2 in. hose.
See Figure 3.

NOTE: When using the distribution tee, Part No. 25031, a mini-
mum length of 15 in. (381 mm) of 3/4 in. or 18 in. (457 mm) of
7/8 in. hose, will always be required between any bend or elbow
and the distribution fee.

FIGURE 3
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DISTRIBUTION SYSTEM REQUIREMENTS (Continued)

Dry Chemical Flow Characteristics (Continued)

If a tee follows a change in direction through an elbow, another
tee, or a hose bend and the directional change is in a plane that is
perpendicular to the plane of the tee following, the dry chemical
particles and gas will strike the rear of the tee before branching,
intermixing of the dry chemical and gas will occur through turbu-
lence and the length of hose from the bend (elbow) or tee pro-
ceeding it is not critical. See Figure 4.

FIGURE 4
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DISTRIBUTION SYSTEM REQUIREMENTS (Continued)

Supply and Branch Line Requirements

Supply and branch lines for the A-101/LT-A-101 system are
defined as follows:

TWO NOZZLE SYSTEM – Two nozzle systems consist of a 
3/4 in. or 7/8 in. supply line, a 3/4 in. x 1/2 in. x 1/2 in. reducing tee,
and 1/2 in. branch lines each connected to one nozzle. See Figure 5.

FIGURE 5
003480

FOUR NOZZLE SYSTEM – Four nozzle systems are divided into
two types: Four nozzle triple tee arrangement and four nozzle split
tee arrangement. Four nozzle triple tee systems consist of a 3/4
in. or 7/8 in. supply line into a triple tee assembly consisting of a
1/2 in. x 1/2 in. x 3/4 in. reducing tee, two close nipples, and two
1/2 in. tees. The primary branch line is the close nipple that con-
nects the 1/2 in. tee to the reducing tee. Four separate secondary
branch lines are run from the 1/2 in. tee outlets each connected to
one nozzle. See Figure 6.

FIGURE 6

The four nozzle split tee arrangement consists of a 3/4 in. or 
7/8 in. supply line, a 1/2 in. x 1/2 in. x 3/4 in. reducing tee, two 
1/2 in. primary branch lines, two 1/2 in. tees, and four 1/2 in. sec-
ondary branch lines each connected to one nozzle. See Figure 7.

FIGURE 7
003482

NOTE: On split tee arrangements, if the 1/2 in. secondary branch
line tee is not more than 20 hose diameters from the 1/2 x 1/2 x
3/4 in. primary branch line tee, then the orientation of the tees
must be perpendicular to each other as they are in a triple tee
arrangement.

SIX NOZZLE SYSTEM – Six nozzle systems consist of a 3/4 in.
or 7/8 in. supply line, a special three outlet distribution tee, three
1/2 in. primary branch lines, three 1/2 in. tees, and six secondary
branch lines each connected to one nozzle. See Figure 8.

FIGURE 8
003483
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DISTRIBUTION SYSTEM REQUIREMENTS (Continued)

Supply and Branch Line Requirements (Continued)

Depending upon the hazards to be protected and the placement
of the system components, a selection can be made from several
balanced and unbalanced distribution network arrangements:

– A balanced system must be a distribution network where the
linear length of the primary branch line on one side of the pri-
mary tee to the secondary tee must be within 10% of the linear
length of the other primary branch line from the primary tee to
the secondary tee. Also, the linear length of the secondary
branch line on one side of the secondary tee must be within
10% of the linear length of the other secondary branch line
sharing the same tee. A balanced system can be used with
two, four, or six nozzle systems. See Figure 9A.

FIGURE 9A
003484

– In an unbalanced system, the longest branch line must be no
longer in length than 3 times that of the shortest branch line,
with a maximum of 18 ft. total (primary plus two secondary
branches). See Figure 9B.

FIGURE 9B
003485

– Unbalanced secondary branch line lengths must also be within
a 3 to 1 ratio when they are located in the same branch line.
See Figure 9C.

FIGURE 9C
003486

– The ten pound system must be a balanced system having two
branch lines within 10% of each other, utilizing one reducing
tee and a maximum of two nozzles. See Figure 9D.

FIGURE 9D
003487

– The twenty and thirty pound systems can be either balanced or
unbalanced systems, and can be arranged utilizing three differ-
ent network combinations. These include the triple tee arrange-
ment which utilizes the triple tee and four nozzles (See Figure
9E), the split tee arrangement utilizing one 3/4 in. x 1/2 in. x 
1/2 in. reducing tee, two 1/2 in. tees, and four nozzles (See
Figure 9F), and the distribution tee arrangement which utilizes
a distribution tee, three 1/2 in. tees, and six nozzles (See Figure
9G).

FIGURE 9E
003491
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DISTRIBUTION SYSTEM REQUIREMENTS (Continued)

Supply and Branch Line Requirements (Continued)

FIGURE 9F
003482

FIGURE 9G
003490

10 lb. 2 Nozzle Balanced System With Reducing Tee
See Figure 10 and 10A.

• Maximum supply line length from extinguisher to reducing
tee is 30 ft. 0 in. (9.1 m).

• Maximum total length from extinguisher to farthest nozzle is
50 ft. 0 in. (15.2 m).

• Any combination of F-1/2, C-1/2, or V-1/2 nozzles are
acceptable. Two (2) nozzles maximum.

• Maximum unbalanced allowed on the total system is 10%
different in length from reducing tee to nozzle on one line
compared to the same distance between reducing tee to
nozzle on the other line.

NOTE: See Page 6-5 for fitting and bend limitations.

FIGURE 10
003480

EXAMPLES OF TYPICAL 2 NOZZLE SYSTEMS

FIGURE 10A
003492
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BRANCH LINES

SECONDARY
BRANCH LINES

MAXIMUM TOTAL
LENGTH FROM
EXTINGUISHER TO
THE FARTHEST
NOZZLE, 50 FT. 0 IN.
(15.2 m)

F-1/2, C-1/2 OR V-1/2
NOZZLE, MAXIMUM PER
EXTINGUISHER, 2

REDUCING
TEE

3/4 IN. OR 7/8 IN. I.D. SINGLE WIRE
BRAID, TEXTILE OR RUBBER
COVERED HYDRAULIC HOSE –
MAXIMUM TOTAL LENGTH FROM
EXTINGUISHER TO REDUCING
TEE, 30 FT. 0 IN. (9.1 m)

1/2 IN. I.D. SINGLE WIRE
BRAID, TEXTILE OR RUBBER
COVERED HYDRAULIC HOSE

X

X

3X

3X

PRIMARY
BRANCH LINE

1/2 IN. TEE

CLOSE
NIPPLE

50’

15’

12’

30’ MAX.

20’

20’

45’

10.8’



20, 30 lb. 4 Nozzle Balanced System With Triple Tee 
See Figure 12 and 12A.

FIGURE 12
003481

EXAMPLES OF TYPICAL 4 NOZZLE SYSTEMS

FIGURE 12A
003496

• Maximum supply line length from extinguisher to triple tee
is 40 ft. 0 in. (12.2 m)

• Maximum total length from extinguisher to farthest nozzle
is 50 ft. 0 in. (15.2 m).

• Any combination of F-1/2, C-1/2, or V-1/2 nozzles are
acceptable. Four (4) nozzles maximum.

• Maximum unbalanced allowed on the total system is 10%
different in length from 1/2 in. tee to nozzle on one line
compared to the same distance between the same 1/2 in.
tee to nozzle on the other line.

NOTE: See Page 6-5 for fitting and bend limitations.

CLOSE NIPPLE

TRIPLE TEE

50’

50’
50’

50’

20’

20’

22’
20’18’

40’ MAX.

10’

10’
10’

9’

TRIPLE
TEE

TRIPLE TEE
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DISTRIBUTION SYSTEM REQUIREMENTS (Continued)

Supply and Branch Line Requirements (Continued)

20, 30 lb. 2 Nozzle Balanced System With Reducing Tee
See Figure 11 and 11A.

FIGURE 11
003480

EXAMPLES OF TYPICAL 2 NOZZLE SYSTEMS

FIGURE 11A
003494

• Maximum supply line length from extinguisher to reducing
tee is 40 ft. 0 in. (12.2 m).

• Maximum total length from extinguisher to farthest nozzle
is 50 ft. 0 in. (15.2 m).

• Any combination of F-1/2, C-1/2, or V-1/2 nozzles are
acceptable. Two (2) nozzles maximum.

• Maximum unbalanced allowed on the total system is 10%
difference in length from reducing tee to nozzle on one line
compared to the same distance between reducing tee to
nozzle on the other line.

NOTE: See Page 6-5 for fitting and bend limitations.

2 NOZZLE BALANCED WITH REDUCING TEE – 20 LB.-30 LB. SYSTEMS

CLOSE
NIPPLE

45’

50’

20’

13.5’

15’

40’ MAX.

10’

10’

4 NOZZLE BALANCED WITH TRIPLE TEE – 20 LB.-30 LB. SYSTEMS

50’ MAX.

MAXIMUM TOTAL
LENGTH FROM
EXTINGUISHER TO
THE FARTHEST
NOZZLE, 50 FT. 0 IN.
(15.2 m)

REDUCING
TEE

3/4 IN. OR 7/8 IN. I.D. SINGLE WIRE
BRAID, TEXTILE OR RUBBER COVERED
HYDRAULIC HOSE –  MAXIMUM TOTAL
LENGTH FROM EXTINGUISHER TO
REDUCING TEE, 40 FT. 0 IN. (12.2 m)

1/2 IN. I.D. SINGLE WIRE
BRAID, TEXTILE OR RUBBER
COVERED HYDRAULIC HOSE

MAXIMUM TOTAL LENGTH
FROM EXTINGUISHER TO
THE FARTHEST NOZZLE,
50 FT. 0 IN. (15.2 m)

F-1/2, C-1/2 OR
V-1/2 NOZZLE,
MAXIMUM PER
EXTINGUISHER, 4

3/4 IN. TRIPLE TEE TO REMAIN
PERPENDICULAR TO 1/2 IN. TEES AS SHIPPED

3/4 IN. OR 7/8 IN. I.D. SINGLE WIRE BRAID,
TEXTILE OR RUBBER COVERED
HYDRAULIC HOSE –  MAXIMUM TOTAL
LENGTH FROM EXTINGUISHER TO
REDUCING TEE, 40 FT. 0 IN. (12.2 m)

1/2 IN. I.D. SINGLE WIRE BRAID,
TEXTILE OR RUBBER COVERED
HYDRAULIC HOSE

F-1/2, C-1/2 OR V-1/2
NOZZLE, MAXIMUM
PER EXTINGUISHER, 2



DISTRIBUTION SYSTEM REQUIREMENTS (Continued)

Supply and Branch Line Requirements (Continued)

20, 30 lb. 4 Nozzle Unbalance System With Triple Tee
See Figure 13 and 13A.

FIGURE 13
003497

• Maximum supply line length from extinguisher to the triple
tee is 40 ft. 0 in. (12.2 m).

• The longest branch line (including one primary and two
secondary) is 18 ft. 0 in. (5.5 m) and must not exceed a 3:1
ratio of any other branch line(s).

• The triple tee assembled using close nipples. It must
remain in the configuration as shown in Figure 13.

• Any combination of F-1/2, C-1/2, or V-1/2 nozzles are
acceptable. Four (4) nozzles maximum.

• Secondary branch lines located on the same branch line
(sharing the same tee) must not exceed a 3:1 ratio
between each other but are not required to be within a 3:1
ratio with secondary branch line located on other branch
lines.

NOTE: See Page 6-5 for fitting and bend limitations.

EXAMPLES OF TYPICAL 4 NOZZLE SYSTEMS

FIGURE 13A
003498
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4 NOZZLE UNBALANCED WITH TRIPLE TEE – 20 LB.-30 LB. SYSTEMS

1/2 IN. TEE

1/2 IN. TEE

TRIPLE TEE

TRIPLE TEE

SUPPLY LINE 40 FT.
(12.2 m) MAXIMUM

PRIMARY
BRANCH LINES

SECONDARY
BRANCH LINES

F-1/2, C-1/2 OR
V-1/2 NOZZLE

BRANCH LINES

SECONDARY
BRANCH LINES

18 FT. (5.5 m) TOTAL
(PRIMARY PLUS
TWO SECONDARY
BRANCHES)

1/2 IN. X 1/2 IN. X 3/4 IN.
REDUCING TEE

20’

6’
3’

9’ 9’

40’ MAX.

13.5’ MAX.

13.5’ MAX.

20’

13’4.5’

4.5’

1.5’

4.5’

4.5’

4.5’

4.5’

1.5’

1.5’

TRIPLE TEE

TRIPLE TEE

TRIPLE
TEE

TRIPLE
TEE
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DISTRIBUTION SYSTEM REQUIREMENTS (Continued)

Supply and Branch Line Requirements (Continued)

20, 30 lb. 4 Nozzle Balanced System With Reducing Tee
See Figure 14 and 14A.

EXAMPLES OF TYPICAL 4 NOZZLE SYSTEMS

• Maximum supply line length from extinguisher to triple tee
is 40 ft. 0 in. (12.2 m).

• Maximum total length from extinguisher to farthest nozzle
is 50 ft. 0 in. (15.2 m).

• Any combination of F-1/2, C-1/2, or V-1/2 nozzles are
acceptable. Four (4) nozzles maximum.

• Linear length of the primary branch line on one side of the
primary tee to the secondary tee must be within 10% of the
linear length of the other primary branch line from the pri-
mary tee to the secondary tee.

Also, the linear length of the secondary branch line on one
side of the secondary tee must be within 10% of the linear
length of the other secondary branch line sharing the same
tee.

NOTE: See Page 6-5 for fitting and bend limitations.
FIGURE 14

003499

EXAMPLES OF TYPICAL 4 NOZZLE SYSTEMS

FIGURE 14A
003500

4 NOZZLE BALANCED WITH REDUCING TEE – 20 LB.-30 LB. SYSTEMS

MAXIMUM TOTAL LENGTH FROM EXTINGUISHER
TO THE FARTHEST NOZZLE, 50 FT. 0 IN. (15.2 m)

1/2 IN. I.D. SINGLE WIRE
BRAID, TEXTILE OR
RUBBER COVERED
HYDRAULIC HOSE

3/4 IN OR 7/8 IN. I.D. SINGLE WIRE
BRAID, TEXTILE OR RUBBER COVERED
HYDRAULIC HOSE. MAXIMUM TOTAL
LENGTH FROM EXTINGUISHER TO
REDUCING TEE, 40 FT. 0 IN. (12.2 m)

SECONDARY
1/2 IN. TEE

PRIMARY
BRANCH LINE SECONDARY

BRANCH LINE

PRIMARY
TEE

1/2 IN. TEE

1/2 IN. X 1/2 IN. X 3/4
IN. REDUCING TEE

F-1/2, C-1/2 OR V-1/2 NOZZLE,
MAXIMUM PER EXTINGUISHER, 4

5’

29’

29’

29’26.1’

20’

30’
27’

1’

CLOSE
NIPPLE

1’

49’

49’

49’

49’44.1’

44.1’

1’

1’

1’

1’

CLOSE
NIPPLE

CLOSE
NIPPLE

20’

20’

18’

10’

10’
10.8’

12’

35’

9’

8.1’

8.1’
2.9’

3’

40’ MAX.

9’

9’9’

1’
1’

1’

1’

50’
MAX.



DISTRIBUTION SYSTEM REQUIREMENTS (Continued)

Supply and Branch Line Requirements (Continued)

20, 30 lb. 4 Nozzle and 6 Nozzle Unbalanced System With
Reducing Tee
See Figures 15 and 15A, 16 and 16A.

FIGURE 15
003482

• Maximum supply line length from extinguisher to the reduc-
ing tee is 40 ft. 0 in. (12.2 m).

• The longest branch line (including one primary plus two
secondary) length is 18 ft. 0 in. (5.5 m) and must not
exceed a 3:1 ratio of any other branch line(s).

• Two secondary branch lines located on the same branch
line (sharing the same tee) must not exceed a 3:1 ratio
between other but are not required to be within a 3:1 ratio
with secondary branch lines located on other branch line.

• Any combination of F-1/2, C-1/2, or V-1/2 nozzles are
acceptable. Four (4) nozzles maximum.

NOTE: See Page 6-5 for fitting and bend limitations.
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EXAMPLE OF TYPICAL 4 NOZZLE SYSTEMS

FIGURE 15A
003502

4 NOZZLE UNBALANCED WITH TEE REDUCING

1/2 IN. TEE

1/2 IN. X 1/2 IN. X 3/4 IN.
REDUCING TEE

SUPPLY LINE
40 FT. (12.2 m)
MAXIMUM

1/2 IN. TEE

18 FT. (5.5 m) TOTAL
(PRIMARY PLUS TWO
SECONDARY BRANCHES)

18 FT. (5.5 m) TOTAL (PRIMARY
PLUS TWO SECONDARY BRANCHES)

SECONDARY
BRANCH LINES

PRIMARY
BRANCH LINES

SECONDARY
BRANCH LINES

F-1/2, C-1/2 OR
V-1/2 NOZZLE

BRANCH LINES

4’

1’
1’

20’

9’

6’
3’

3’
1’

7.5’2.5’

8’

1’

1’

1’

1’

4.5’

4.5’

1.5’

1.5’

17.5’
16’

2’

40’ MAX.

40’ MAX.

CLOSE
NIPPLE

CLOSE
NIPPLE

CLOSE
NIPPLE

CLOSE
NIPPLE

CLOSE
NIPPLE

5’

7’
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DISTRIBUTION SYSTEM REQUIREMENTS (Continued)

Supply and Branch Line Requirements (Continued)

20, 30 lb. 6 Nozzle Unbalanced System With Distribution Tee
See Figure 16 and 16A.

FIGURE 16
003503

EXAMPLE OF TYPICAL 6 NOZZLE SYSTEMS

FIGURE 16A
003504

6 NOZZLE UNBALANCED WITH DISTRIBUTION TEE – 20 LB.-30 LB. SYSTEMS

DISTRIBUTION TEE

1/2 IN. SECONDARY
BRANCH LINE

3/4 IN. OR 7/8 IN. I.D.
SINGLE WIRE BRAID,
TEXTILE OR RUBBER
COVERED HYDRAULIC
HOSE – MAXIMUM
TOTAL LENGTH FROM
EXTINGUISHER TO
DISTRIBUTION
TEE,
40 FT. 0 IN.
(12.2 m)

F-1/2, C-1/2 OR V-1/2 NOZZLE,
MAXIMUM PER EXTINGUISHER, 6

1/2 IN. PRIMARY
BRANCH LINE

1/2 IN. TEE

CLOSE
NIPPLE

6’

5’

3’

3’1’

2’

9’

9’

20’

6’

40’ MAX.

16’

6’

3’ 1’

1’

9’

2’

2’

2’

18’ MAX.

CLOSE
NIPPLE

2’

1’
4.5’1.5’

CLOSE
NIPPLE



FIGURE 17

The hose for the expellant gas line must meet the same specifica-
tions as the hose used for the dry chemical distribution network.
See Pages 4-3 through 4-4 for hose and fitting specifications.

DETECTION SYSTEM REQUIREMENTS

Several types of automatic detection is available for use with the
A-101 Fire Suppression System. Three types of electric detection
and one type of pneumatic.

See the following Installation Manuals for detailed information on
each type of system:

• CHECKFIRE MP-N ELECTRIC SYSTEM – Manual Part No.
427310

• CHECKFIRE SC-N ELECTRIC SYSTEM – Manual Part No.
423522

• CHECKFIRE ELECTRIC SERIES I SYSTEM – Manual Part No.
54894

ACTUATION AND EXPELLANT GAS LINE REQUIREMENTS

Actuation Gas Line

The actuation gas line is the line from the manual remote actua-
tors and/or the gas cartridge on the automatic detection system to
the gas cartridge actuator located on the last A-101/LT-A-101 tank
or the gas cartridge actuator for the last LT or LP style tanks. The
maximum number of actuators that can be actuated from a single
actuator cartridge is ten (10). The actuation line can be a maxi-
mum of 100 ft. (30.5 m) when using an LT-10 cartridge. When
more than one actuation cartridge is in the system, a 1/4 in. check
valve, Part No. 25627, must be installed to prevent the lose of
actuation gas from an actuator that may have a cartridge
removed. See Figure 17.

NOTE 1: If only eight (8) or less actuators are used, the actuation
line can be extended to 125 ft. (38.1 m).

NOTE 2: The actuation line can also utilize an LT-5 cartridge.
When this is done, only eight (8) actuators or less can be used,
with a maximum  length of 75 ft. (22.9 m).

If more than one actuator is in the system, the total length of actu-
ation line allowed from the actuator to the last tank must also
include any amount of hose in the other actuation lines up to the
check valves located in those lines.

The hose for the actuation system must meet the same specifica-
tions as the hose used for the dry chemical distribution network.
See Pages 4-2 and 4-3 for hose and fitting specifications.

Expellant Gas Line

The expellant gas line is the length of 1/4 in. hose located
between the remote expellant gas cartridge (required for LT and
LP style tanks), and the expellant gas inlet on the tank. The maxi-
mum length of this line is 20 ft. (6.1 m). See Figure 17.
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LT-A-101 SYSTEM

A-101 SYSTEM

MAXIMUM LENGTH 100 FT. (30.5 m) FOR LT-10 CARTRIDGE FROM ACTU-
ATOR TO LAST TANK (SEE NOTES 1 AND 2)

NOTE: A MAXIMUM OF (10) TEN A-101/LT-A-101 SYSTEMS CAN BE ACTUATED 
SIMULTANEOUSLY IN ANY COMBINATION (I.E., A-101, LT-A-101, LP-A-101, 
OR LT-LP-A-101) (SEE NOTES 1 AND 2)

ACTUATOR

CHECK
VALVE

REMOTE
ACTUATOR

CHECK
VALVE

SAFETY
RELIEF VALVE

003493

NOTE: REDUCE THE MAXIMUM ALLOWABLE NUMBER OF BASIC EXTINGUISHING
UNITS BY ONE FOR EACH NON-EXTINGUISHING PNEUMATICALLY OPERATED DEVICE
EMPLOYED, I.E., BRAKE CONTROL VALVE, FUEL CONTROL AIR CYLINDER.

ACTUATOR

CHECK
VALVE

MAXIMUM
EXPELLANT
GAS HOSE
LENGTH,
20 FT. 0 IN.
(6.1 m)
(EACH)

SAFETY
RELIEF VALVEREMOTE

ACTUATOR

CHECK
VALVE

003495
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SHUTDOWN REQUIREMENTS

When protecting any vehicle, especially vehicles with large
amounts of hydraulic fluid and fuel on board, the engine must be
shut down and hydraulic pumps shut off and lines depressurized.
To accomplish this, it is necessary to wire the shutdown of these
devices into the CHECKFIRE SC-N Module shutdown relay con-
tacts. A brief description of how this is accomplished is as follows:

Engine Shutdown – Engine shutdown can be accomplished
through a normally energized fuel solenoid (supplied by others)
which is wired in series with the normally closed “shutdown” relay
contacts of the CHECKFIRE SC-N Control Module or in a pres-
sure switch. These “shutdown” relay contacts will operate (open)
after the first time delay cycle is complete on the module.

Hydraulic Fluid Tank Air Shut Off and Venting – Solenoid
valves (supplied by others) can be connected to air vents of the
hydraulic tank. They can be wired to N.O. contacts on a relay
(supplied by others). A solenoid (supplied by others), connected
to the air supply line, if used, going to the hydraulic tank, can be
wired to N.C. contracts of the same relay. The coil to the relay is 

wired in series with N.C. pressure switch contacts. The pressure
switch is connected to the pneumatic actuation line of the dry
chemical system. The relay coil is normally energized. When the
pressure switch is activated by pressure in the actuation line, the
switch contacts will open. Loss of power or an open circuit will
cause the solenoid valves to transfer, thus shutting down the air
supply.

Another means available for fuel shutdown is to pneumatically
shutdown the fuel rack by venting the hydraulic pressure through
the “safety system.” This can be accomplished by installing the
Ansul Engine Shutdown Device, Part No. 427425, in the dry chem-
ical system actuation line. (This is normally only an option on some
underground mining applications.) When the Ansul fire suppres-
sion system is actuated, the actuation pressure opens the check
valve located in the engine shutdown device, allowing the safety
system pressure to bleed into the holding tank. The drop in pres-
sure causes the valves in the fuel rack to close, thus shutting down
the engine. See Figure 18.

FIGURE 18
004668

265 PSI
RELIEF VALVE

PORT #3 IN
(265 PSI ACTUATION PRESSURE
FROM ANSUL ACTUATION LINE)

(2) 7/16 IN.
CLEARANCE
MOUNTING
HOLE 

PORT #1 IN
(VEHICLE HYDRAULIC SAFETY
SYSTEM LINE PRESSURE)

PORT #2 OUT
(RETURN TO
HYDRAULIC
TANK)

REMOTE
ACTUATOR

FROM AUTOMATIC
DETECTION SYSTEM



ACCESSORIES

Accessories can be added to the pneumatic actuation line to
mechanically shut off fuel, electrically shut off engines, and elec-
trically sound alarms.

Air Cylinder

This component is a system accessory whose function is to shut
off the fuel supply to the engine when the fire suppression system
is actuated.

The fuel shut-off is a spring-return rocker arm on the side of the
engine which has a cable link to the vehicle dashboard. The air
cylinder rod will tie into this rocker arm, in parallel to, but not inter-
fering with, the operator’s cable control. See Figure 19.

NOTE: WHEN USING AN LT-10 CARTRIDGE, AT 125 FT. OF HOSE, THE MAXIMUM FORCE
AT THE AIR CYLINDER IS 70 LBS.

FIGURE 19
003489

Pressure Switch

Two styles of pressure switches are available for various electrical
functions:

PRESSURE SWITCH PART NO. 46250 (Weatherproof) – This
pressure switch is a single pole, double throw (SPDT) pressure
switch constructed with a gasketed, water tight housing. The
switch is rated at 10A – 125V, 5A – 250 VAC. This switch is suit-
able for outdoor applications.

PRESSURE SWITCH PART NO. 8372 (Non-Weatherproof) –
This pressure switch is a single pole, double throw (SPDT) pres-
sure switch. It is rated at 15A, 125, 250, or 480 VAC, 1/4 HP at
125 VAC, 1/2 HP at  250 VAC, or 1/2 A at 125 VDC. This switch is
not weather-proof and should not be used for outdoor applica-
tions.

PRESSURE SWITCH PART NO. 43241 – This pressure switch is
a double-pole, double-throw (DPDT) pressure switch. The switch
is constructed with an explosion-proof housing suitable for haz-
ardous environments. The switch contacts are rated at 10 amp at
125 VAC or 5 amp at 250 VAC.

NOTE: When installing pressure switches in the actuation line,
the hose running to the switch must always be located down-
stream of any actuation check valves.
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AIR
CYLINDER

MANUAL SHUTDOWN

ACTUATION HOSE LINE

ROCKER
ARM

FUEL
MANIFOLD



The following are typical industrial type hazards which can be pro-
tected by using the total flooding method: flammable liquid stor-
age, dip tanks, solvent cleaning tanks, transformer vaults, quench
tanks, and furnace rooms.

HAZARD ANALYSIS

A thorough hazard analysis is required to determine the type and
quantity of protection required.

Review each of the following requirements when doing a hazard
analysis:

1. Hazard Type
Record the size of the hazard, any obstructions, unclosable
openings, size and location of external ductwork or anything
else which would concern system performance. Briefly
describe the type of hazard being protected. If protecting pre-
fabricated booths, record the manufacturer model number
and anything unique about the hazard.

2. Hazard Atmosphere
The A-101/LT-A-101 system can be used in most industrial
environments. If the hazard atmosphere is considered corro-
sive, such that the solvents, chemicals, or gases present are
damaging to the A-101 system tank or actuators, the hard-
ware should not be located in the hazard. When protecting an
area defined as hazardous per NFPA 70 National Electric
Code, Article 500, only equipment that has been listed or
approved for the hazardous location, may be located in that
area.

3. Hazardous Materials
The A-101/LT-A-101 system uses FORAY (ABC) dry chemical
as the extinguishing agent. The agent effectiveness and limi-
tation is based on its ability to suppress the fire with the
design parameters of the pre-engineered system.

a. FORAY dry chemical is effective on the following types of
fire materials:

Class A – Surface Fires: These fires involve ordinary
combustible materials such as cloth, paper, rubber, and
many plastics.

Class B – Flammable Liquid and Gas Fires: These fires
involve such materials as oils, grease, tars, oil-based
paints, lacquers, and gasoline.

Class C – Energized Electrical Equipment Fires:
Common Class C devices include control rooms, trans-
formers, oil switches, circuit breakers, rotating equipment,
pumps, and motors 

b. FORAY dry chemical is NOT effective on the following
types of fire materials:

Deep-seated Class A Materials: Deep-seated or burrow-
ing fires in ordinary combustibles where the FORAY dry
chemical cannot reach the point of combustion.

Class D – Combustible Metals: Class D type materials
are reactive such as sodium, potassium, magnesium, and
titanium.

Chemicals Capable of Rapid Oxidation: Chemicals or
mixtures of chemicals such as cellulose nitrate.

4. Ventilation Considerations
The hazard ventilation system is very important when consid-
ering total flooding application, but should also be considered
for local application overhead and tankside.
The ventilation system should be shut down and/or dampered
before or simultaneously with the start of the A-101/LT-A-101
system discharge.

5. Electrical Considerations
It is recommended that all electrical power sources associat-
ed with the protected hazard be shut down before system dis-
charge. This eliminates the potential of a fire being electrical-
ly-reignited.

6. Temperature Range
The following temperature ranges must be determined and
noted to ensure proper placement and operation of the A-101
system:
Hazard Area: Determine the minimum and maximum tem-
perature of the hazard to be protected. This temperature may
be any temperature that the distribution piping and detectors
can withstand – only if the agent tank and accessories are
located outside of the hazard area.
Agent Tank: The temperature range for all applications is +32
°F to +120 °F (0 °C to +48 °C) for standard type A-101 tanks
and –65 °F to +210 °F (–54 °C to +99 °C) for LT-A-101 low
temperature type tanks.

DISTRIBUTION SYSTEM REQUIREMENTS

The distribution system for industrial hazards must follow the
same requirements as listed for vehicle systems. See Section IV,
SYSTEM DESIGN – VEHICLE, for detailed hose requirements for
agent distribution and actuation/expellant gas lines.

Exception: For industrial hazards, only F-1/2 nozzles, Part No.
16449, are approved for total flood.

NOZZLE COVERAGE

The only nozzle approved for use with A-101/LT-A-101 industrial
total flooding protection is the F-1/2 nozzle.

Single System Capabilities

Model 10 lb. 20-lb. 30-lb.

Total 350 cu. ft. Max. 700 cu. ft. Max. 1000 cu. ft.
Max.
Flooding (9.9 cu. m) (19.8 cu. m) (28.3 cu. m)

5 ft. x 10 ft. 10 ft. x 10 ft. 10 ft. x 10 ft. x 
x 7 ft. high x 7 ft. high 10 ft. high
(1.5 x 3.0 x (3.0 x 3.0 x (3.0 x 3.0 x
2.1 m) 2.1 m) 3.0 m)

Maximum No.
of Nozzles (2) Two F-1/2 (4) Four F-1/2 (4) Four F-1/2

See Figures 1 through 3 for nozzle layouts.
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NOZZLE COVERAGE (Continued)
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10 LB. FIRE SUPPRESSION SYSTEM – TOTAL FLOODING APPLICATION (2 NOZZLES)

FIGURE 1
003501

F-1/2 NOZZLES (2) –
PART NO. 16449

NOZZLE
DIRECTIONS

3/4 IN.
HOSE

3/4 X 1/2 X 1/2
REDUCING TEE

7 FT. 0 IN.
(2.1 m) MAXIMUM

10 FT. 0 IN.
(3.1 m) MAXIMUM

5 FT. 0 IN.
(1.5 m) MAXIMUM

1

2

5 FT. 0 IN.
(1.5 m)

2 FT. 6 IN.
(.8 m)
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Nozzle Coverage (Continued)

20 LB. FIRE SUPPRESSION SYSTEM – TOTAL FLOODING APPLICATION

FIGURE 2
003505

10 FT. 0 IN. (3.1 m)
MAXIMUM

10 FT. 0 IN. (3.1 m)
MAXIMUM

7 FT. 0 IN. (2.1 m)
MAXIMUM

3/4 IN.
HOSE

2 FT. 6 IN.
(.8 m)

2 FT. 6 IN.
(.8 m)

NOZZLE
DIRECTIONS

3/4 X 1/2 X 1/2
REDUCING TEE

1/2 IN.
HOSE

F-1/2 NOZZLES (4) –
PART NO. 16449

2

1

3

4

5 FT. 0 IN.
(1.5 m)
MAXIMUM
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30 LB. FIRE SUPPRESSION SYSTEM – TOTAL FLOODING APPLICATION

FIGURE 3
003505

10 FT. 0 IN. (3.1 m)
MAXIMUM

10 FT. 0 IN. (3.1 m)
MAXIMUM

10 FT. 0 IN. (3.1 m)
MAXIMUM

3/4 IN.
HOSE

2 FT. 6 IN.
(.8 m)

2 FT. 6 IN.
(.8 m)

NOZZLE
DIRECTIONS

3/4 X 1/2 X 1/2
REDUCING TEE

1/2 IN.
HOSE

F-1/2 NOZZLES (4) –
PART NO. 16449

2

1

3

4

5 FT. 0 IN.
(1.5 m)
MAXIMUM
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The installation of an Ansul A-101/LT-A-101 Fire Suppression sys-
tem is based on the sketch developed in the System Design
Section IV.

When deciding on locations for mounting the agent tanks, pneu-
matic actuators and manual actuators, locate areas where the
components will not be abused or will not interfere with vehicle
operation. Keep in mind not only the requirements for each indi-
vidual component, but how the components are connected, and
the maximum hose lengths required between each component.

Although the sequence of installation steps may vary with each
installation, a basic A-101/LT-A-101 installation consists of four
general procedures: mounting the brackets, installing the compo-
nents, connecting the hoselines, and finally, installing the gas car-
tridges.

MOUNTING THE BRACKETS

Nozzle Bracket

The first step is to mount the nozzle brackets. Plan to attach noz-
zle brackets to secure places that will not be subjected to abuse
and make sure the locations will not interfere with operator or
vehicle functions.

NOTICE
When mounting the nozzle brackets, make cer-
tain the mounting surface is rigid and that it is
allowed by the vehicle manufacturer to weld or
bolt onto that surface.

1. Based on the layout sketch, locate a secure place for mount-
ing the nozzle bracket so that the nozzle will be properly
aimed, and weld the bracket to the mounting surface. When
welding the bracket, make certain there is enough weld to
keep the bracket properly in place. See Figure 1.

FIGURE 1
003507

If welding is not possible, the bracket can be drilled and bolt-
ed to the mounting surface with the appropriate fasteners.
Make certain the bolting method does not allow the mounting
bracket to rotate out of position or interfere with the nozzle
discharge.

NOTE: A minimum of two bolts are required for proper
mounting.

Tank Bracket

NOTICE
The location of the tank must not cause the
hose length limitations to be exceeded.

When deciding on a mounting location for the agent tank, locate a
rigid area where the tank can be mounted in an upright position. If
necessary, the tank can be mounted up to 45° tilted to the left or
right of true vertical, or tipped 45° forward from true vertical. The
agent tank cannot be tipped backwards. See Figure 2.

NOTE: The tank must be located in an area that will not exceed
temperature limitations or be subject to fire or damage.

FIGURE 2
003508

1. Remove the agent tank from the bracket and weld the bracket
to the mounted surface. The bracket can be secured at the
base, at the back, or both, depending on the mounting sur-
face. If the bracket cannot be welded, bolting is acceptable.
7/16 in. mounting holes are provided in the bracket to accom-
modate 3/8 in. fasteners. See Figure 3. Make certain when
mounting the bracket that the clamp arms can swing open
wide enough for removal of the tank when required.

FIGURE 3
003509

BOLT OR WELD EXTINGUISHER TO VEHICLE – 
3/8 IN. DIAMETER BOLT REQUIRED

45° 45°

45°

DO NOT TIP
BACKWARD

NOTE: TANK SHOULD BE MOUNTED IN THE UPRIGHT POSITION SHOWN (SOLID
LINES), BUT DISCHARGE WILL NOT BE IMPAIRED IF THE CENTER LINE OF THE
MOUNTED TANK DOES NOT EXCEED 45° LEFT OR RIGHT OF TRUE VERTICAL.

FORWARD TIP,
45° MAXIMUM

WELD



Cartridge Bracket

When installing low temperature or low profile type systems, it is
necessary to mount the remote cartridge bracket also. The loca-
tion of this bracket must be such that the length of 1/4 in. hose
between the bracket and the pneumatic inlet on the agent tank
does not exceed 20 ft. (6.1 m) and the 1/4 in. hose from each
remote actuator does not exceed 100 ft. (30.5 m) with 10 actua-
tors maximum or 125 ft. (38.1 m) with 8 actuators maximum for
LT-10 cartridges.

1. Remove the cartridge from the bracket. Locate a rigid, pro-
tected surface and weld or bolt the cartridge bracket securely.
When bolting the bracket, use 5/16 in. fasteners. Make certain
mounting location allows for easy removal of the cartridge
when required.

NOTE: The cartridge must be located in an area that will not
exceed temperature limitations or be subject to fire or damage.

Remote Actuator Bracket
A remote manual actuator must be located in the drivers compart-
ment within reach of the operator, and a remote manual actuator
should be located at a point on the vehicle accessible from
ground level. When mounting any actuator, make certain the
length of hose between the actuator and the tank or remote
expellant gas cartridge does not exceed 100 ft. (30.5 m) with 10
actuators maximum or 125 ft. (38.1 m) with 8 actuators maximum
for LT-10 cartridges or 75 ft. (22.9 m) with 8 actuators maximum
using an LT-5 cartridge. Also, make certain there is enough room
for cartridge removal.

NOTE: The actuator must be located in an area that will not
exceed temperature limitations or be subject to fire or damage.
Try to avoid mounting actuator near engine compartment.

1. Choose a suitable mounting location and weld or bolt each
actuator bracket in place. If bolting the bracket(s), use 3/8 in.
fasteners. If welding, to avoid corrosion, paint welded surface.
See Figure 4.

2. If mounting the remote manual actuator in the dashboard of a
vehicle, the actuator can be mounted by drilling a 1 5/16 in.
(33.3 mm) diameter hole as shown in Figure 4. Make certain
there is enough room for the actuator body, cartridge and 
1/4 in. actuation line connection under the dash.

FIGURE 4

MOUNTING THE DISTRIBUTION, REDUCING, AND TRIPLE
TEES

Based on the sketch done in the Design Section, locate each tee
at a point which will not cause the supply line and branch line
lengths to be exceeded.

1. All distribution network fittings must be welded or clamped to
the mounting surface. See Figure 5. All welds must be made
before any hose has been installed to avoid damage to the
hose due to high welding temperatures.

2. When locating tees, make certain the locations do not cause
the hose to be exposed to extreme heat or physical abuse.

3. Make certain the end tees on the triple tee are not twisted
from their original position. See Figure 5.

FIGURE 5
003513
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TRIPLE TEE

DISTRIBUTION TEE

REDUCING TEE, 1/2 IN. X 1/2 IN. X 3/4 IN.

DO NOT TWIST

BOLT OR WELD APPROPRIATE “C” CLAMP TO
FIT AROUND 1 1/4 IN. DIAMETER TO VEHICLE

BOLT OR WELD APPROPRIATE “C” CLAMP TO
FIT AROUND 2 1/8 IN. DIAMETER TO VEHICLE

BOLT OR WELD APPROPRIATE “C” CLAMP TO
FIT AROUND 3/4 IN. DIAMETER TO VEHICLE

“L” BRACKET “S” BRACKET

MOUNTING HOLE FOR 
DASHBOARD LOCATION CARTRIDGE GUARD ACTUATOR

MOUNTING
BRACKET

IF BOLTING, USE (2)
3/8 IN. CORROSION
RESISTANT BOLTS

1 5/16 IN.
DIAMETER
HOLE

BOLT OR
WELD BACK
ENCLOSURE

3/8 IN. CORROSION RESISTANT
TYPE\ (TYP. 4 PLACES)

WELD

003510

000483
000484

003511 003512
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INSTALLING THE COMPONENTS

Installing the Tank

1. Check each tank to make certain it is filled to its rated capaci-
ty with FORAY dry chemical. Then, re-tighten fill cap.

2. Unscrew the bursting disc union and check that the disc is
free from wrinkles, dents or other deformities.

3. Reconnect the bursting disc union. Use a good grade of
extreme temperature silicone grease, such as Dow Corning
No. 4 or equal, on the male threads to facilitate removal dur-
ing maintenance.

4. Position the tank(s) in the mounting bracket(s), and secure
clamps or retaining bolts.

Installing the Nozzles

1. Refer to this system layout sketch from the Design Section IV.
This sketch should give you the information concerning what
nozzle to use where and the correct aiming point.

2. Choose the correct nozzle(s) for each hazard area.

3. Install nozzle(s) in bracket by using two lockwashers, and
either 1/2 in. elbow(s) or coupling. See Figure 6. Aim the
nozzle correctly and securely tighten.

FIGURE 6
003515

4. Either install nozzle blow-off cap(s) or pack nozzle opening(s)
with silicone grease to avoid build-up of foreign materials.
NOTE: The F-1/2 nozzle is the only nozzle which silicone
grease can be used in the opening.

Installing Manual Actuators

Three types of manual actuators brackets are available for the
A-101/LT-A-101 system: “S” bracket, “L” bracket, and cartridge
guard. Location of all actuators must be visible and easily reached
by operator. Location must not expose actuator to physical abuse.
Actuators using the “S” bracket and the cartridge guard type
bracket are suitable for both internal and external mounting. The
“L” type bracket is not suitable for external mounting and must be
installed in a way that will provide protection for the exposed
cartridge.

REMOTE MANUAL ACTUATOR WITH “S” BRACKET

1. If not already done, weld or bolt mounting bracket to the
selected surface. If welding, to avoid corrosion, paint welded
surface. See Figure 4.

NOTICE
Where bolting the mounting bracket is per-
formed, use 3/8 in. (corrosion-resistant) bolts of
appropriate length with lockwashers and nuts.

2. Unscrew the RED actuator button from the actuator stem,
remove locknut, and slide actuator body through mounting
hole on bracket. See Figure 7.

3. Rotate actuator body for desired location of actuation hose
outlet connection. Screw locknut firmly onto actuator body
and insert ring pin. Apply a non-permanent thread adhesive,
such as Locktite 242 or equal, to the RED actuator button
threads and then screw button onto the stem. See Figure 7.

FIGURE 7
000485

RED ACTUATOR
BUTTON

LOCK NUT

ACTUATOR
BODY

MOUNTING
BRACKET

RING PIN
AND CHAIN



INSTALLING THE COMPONENTS (Continued)
Installing Manual Actuators (Continued)

4. Affix the appropriate operating nameplate adjacent to the
manual actuator so that it is visible to attending personnel.
See Figure 8.

FIGURE 8
000486

5. Make certain ring pin is inserted through the RED actuator
button to ensure safe cartridge installation. See Figure 9.

6. Seal ring pin to actuator stem with visual inspection seal, Part
No. 197. Make certain visual inspection seal is looped
through ring pin and around actuator stem. Do not wrap seal
around the boot cover. See Figure 9. DO NOT INSTALL CAR-
TRIDGE AT THIS TIME.

FIGURE 9
000487

REMOTE MANUAL ACTUATOR MOUNTED IN DASHBOARD

1. Punch or drill a 1 5/16 in. (33.3 mm) diameter hole for mount-
ing the actuator body. See Figure 10. Make certain there is
enough room under the dash for the actuator body, cartridge,
and the 1/4 actuation hose connection.

FIGURE 10
003511

2. Unscrew RED actuator button from actuator stem, remove
locknut, and slide actuator body through mounting hole. See
Figure 11.

3. Rotate actuator body for desired location of actuation hose
outlet connection. Screw locknut firmly onto actuator body and
insert ring pin. Apply a non-permanent thread adhesive, such
as Locktite 242 or equal, to the RED actuator button threads
and then screw the button onto the stem. See Figure 11.

NOTICE
The ring pin chain may not be long enough in
certain dashboard mounted locations. When
this occurs, remove the chain from the drive pin
in actuator body and attach it to an appropriate
location using either a pop rivet or a sheet
metal screw. See Figure 11.

FIGURE 11
003517

4. Affix the appropriate operating nameplate adjacent to the man-
ual actuator and visible for attending operator. See Figure 12.

5. Make certain ring pin is inserted through the RED actuator
button to ensure safe cartridge installation. See Figure 12.

6. Seal ring pin to actuator stem with visual inspection seal, Part
No. 197. Make certain visual inspection seal is looped
through ring pin and around actuator stem. Do not wrap seal
around the boot cover. See Figure 12. DO NOT INSTALL
CARTRIDGE AT THIS TIME.

FIGURE 12
003518
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1 5/16 IN.
(33.3 mm)
DIAMETER

NAMEPLATE

RED ACTUATOR
BUTTON

PLACE WIRE BETWEEN RED
ACTUATOR BUTTON AND
BOOT COVER

WIRE

LOCK NUT RED
ACTUATOR
BUTTON

ACTUATOR
HOSE OUTLET
CONNECTION

ACTUATOR
BODY

RING PIN

BOOT COVER

NOTE: DO NOT APPLY
WIRE AROUND
BOOT COVER.

RING PIN
AND CHAIN

POP RIVET OR
SHEET METAL SCREW

NAMEPLATE
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INSTALLING THE COMPONENTS (Continued)
Installing Manual Actuators (Continued)

REMOTE MANUAL ACTUATOR WITH “L” BRACKET

NOTICE
Actuator must be installed in a way that will pro-
vide protection for the exposed cartridge from
physical damage.

1. If not already done, weld or bolt mounting bracket to the
selected surface. If welding, to avoid corrosion, paint welded
surface. See Figure 4.

NOTICE
Where bolting the mounting bracket is per-
formed, use 3/8 in. (corrosion-resistant) bolts of
appropriate length with lockwashers and nuts.

2. Unscrew the RED actuator button from the actuator stem and
slide actuator body through mounting hole on bracket.

3. Rotate actuator body for desired location of actuation hose
outlet connection. Screw locknut firmly onto actuator body
and insert ring pin. Apply a non-permanent thread adhesive,
such as Locktite 242 or equal, to the RED actuator button
threads and then screw button onto the stem.

4. Affix the appropriate operating nameplate adjacent to the
manual actuator so that it is visible to attending personnel.

5. Make certain ring pin is inserted through the RED actuator
button to ensure safe cartridge installation.

6. Seal ring pin to actuator stem with visual inspection seal, Part
No. 197. Make certain visual inspection seal is looped
through ring pin and around actuator stem. Do not wrap seal
around the boot cover. See Figure 9. DO NOT INSTALL CAR-
TRIDGE AT THIS TIME.

REMOTE MANUAL ACTUATOR WITH CARTRIDGE GUARD 

1. Remove back box from actuator assembly.

2. If not already done, weld or bolt back enclosure to the select-
ed surface. If welding, to avoid corrosion, paint welded sur-
face. See Figure 4.

NOTICE
Where bolting the back enclosure is performed,
use 3/8 in. (corrosion-resistant) bolts of appro-
priate length with lockwashers and nuts.

INSTALLING THE DISTRIBUTION NETWORK

General Requirements
Refer to the system layout sketch completed in the Design
Section IV. Make certain all hose lengths do not exceed the maxi-
mum allowed.

When installing the distribution hose, once again remember the
following:

1. Make certain the proper type and size of hose is used.

2. In order to obtain equal distribution at a tee, the center open-
ing must be used as an inlet and the opposing openings used
as outlets.

3. When any 90° bend or elbow is located in the distribution
hoseline preceding a tee, a minimum length of 20 hose diam-
eters is required between the 90° bend and the tee. This
length of hose is called a “critical length” and exists only when
the 90° bend and the tee lie in the same plane.

4. The use of street elbows is not allowed.

5. Per SAE J1273, “Care must be taken to insure that fluid and
ambient temperatures, both static and transient, do not
exceed the limitations of the hose. Special care must be
taken when routing near hot manifolds.”

6. Use of 90° elbows is allowed if the following requirements are
not exceeded:

— Maximum of 4 elbows from the agent tank to any nozzle

— Maximum of 2 elbows in a primary branch line

— Maximum of 2 elbows in a secondary branch line

— Minimum of 1 elbow from agent tank to a nozzle

7. When bends are formed in the distribution hose, the following
minimum bend radius must not be exceeded:

Hose Size 100RI 100R5

1/4 in. 4 in. 3 in.
1/2 in. 7 in. 5 1/2 in.
3/4 in. 9 1/2 in. —
7/8 in. 11 in. 7 3/8 in.

NOTE: Minimum bend radius measured to inside of hose
radius.

Distribution Hose Installation
1. Starting at the tank outlet, connect the distribution hose from

the bursting disc union to the triple, distribution, or reducing
tee. Make certain hose is routed in an ordering manner and
avoid routing hose through fire hazard areas if possible.

2. After hose has been connected, tighten bursting disc union.

3. Follow the sketch (completed in Hazard Analysis portion of
Design Section IV) and complete all hose branch line runs.

4. When connecting the hose to each nozzle, make certain the
aiming angle of each nozzle is not disturbed.

5. When routing hose through bulkheads, take precautions to
protect the hose from excessive wear due to constant vehicle
vibration.

6. When all distribution hose has been routed, make certain all
fittings are wrench tightened.

7. Finally, clamp the discharge hose securely at least every five
feet using industrial duty cable ties or conduit clamps.

8. When passing through bulkheads or grates, Schedule 40
nipples up to 6 in. in length may be used in the distribution
line. (Refer to NFPA17, Section 2-5 (Pipe and Fittings)).

NOTE: 3/4 in. and 1/2 in. Quik-Seal Adaptors can also be
used.



INSTALLING ACTUATION AND EXPELLANT GAS LINES

General Requirements
1. Use only 1/4 in. hose for actuation and expellant gas lines

when used on mobile or vibrating type of installations. Hose
must meet the specifications noted in Design Section, Pages
4-3 through 4-4.

2. On non-mobile or non-vibrating type installations, 1/4 in. pipe
is acceptable. Pipe must be 1/4 in. Schedule 40 black iron,
hot-dipped galvanized, chrome-plated, or stainless steel pipe
and fittings conforming to ASTM A120, A53, or A106. Refer to
Design Section for maximum allowable lengths.

3. When using pipe, make certain all ends are carefully reamed
and blown clear of chips and scale. Inside of pipe and fittings
must be free of oil and dirt.

4. When using pipe, the pipe and fitting connections must be
sealed with pipe tape. When applying pipe tape, start at the
second male thread and wrap the tape (two turns maximum)
clockwise around the threads, away from the pipe opening.

NOTICE
Do not allow tape to overlap the pipe opening,
as this could cause possible blockage of the
gas pressure. Thread sealant or compound
must not be used.

5. When passing through bulkheads or grates, up to 6 in. of
Schedule 40 pipe may be used in the actuation and/or expel-
lant gas lines. (Refer to NFPA17, Section 2-5 (Pipe and
Fittings)). NOTE: 1/4 in. Quik-Seal Adaptors can also be
used.

6. Cast iron pipe and fittings are not allowed.
7. Per SAE J1273, “Care must be taken to insure that fluid and

ambient temperatures, both static and transient, do not
exceed the limitations of the hose. Special care must be
taken when routing near hot manifolds.”

Installing The Actuation Gas line(s) and Pneumatic
Actuator(s)

NOTICE
When installing actuation gas lines, teflon tape
must be utilized on all male threads. Do not
allow tape to overlap the pipe opening, as this
could cause possible blockage of the gas pres-
sure. Thread sealant or compound must not
be used.

The actuation gas line is the 1/4 in. hose installed from the remote
manual/automatic actuator(s) to the pneumatic actuators(s) on
the agent tank expellant gas cartridge(s). See Figure 13.

FIGURE 13

If more than one remote actuator is in the system, the total length
of actuation line allowed from the actuator to the last tank must
also include any amount of hose in the other actuation lines up to
the check valves located in those lines.

NOTE 1: If only eight (8) or less actuators are used, the actuation
line can be extended to 125 ft. (38.1 m) when using an LT-10
nitrogen cartridge.

NOTE 2: The actuation line can also utilize an LT-5 cartridge.
When this is done, only eight (8) actuators or less can be used,
with a maximum  length of 75 ft. (22.9 m).
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LT-A-101 SYSTEM

A-101 SYSTEM

MAXIMUM LENGTH 100 FT. (30.5 m) FOR LT-10 CARTRIDGE FROM
REMOTE ACTUATOR TO LAST TANK (SEE NOTES 1 AND 2)

NOTE: A MAXIMUM OF (10) TEN A-101 SYSTEMS CAN BE ACTUATED SIMULTANEOUSLY
IN ANY COMBINATION (I.E., A-101, LT-A-101, LP-A-101, OR LT-LP-A-101)
(SEE NOTES 1 AND 2

ACTUATOR

CHECK
VALVE

REMOTE
ACTUATOR

CHECK
VALVE

SAFETY
RELIEF VALVE

MAXIMUM LENGTH 100 FT. (30.5 m) FOR LT-10
CARTRIDGE FROM REMOTE ACTUATOR TO LAST
PNEUMATIC ACTUATOR (SEE NOTES 1 AND 2)

NOTE: REDUCE THE MAXIMUM ALLOWABLE NUMBER OF BASIC EXTINGUISHING
UNITS BY ONE FOR EACH NON-EXTINGUISHING PNEUMATICALLY OPERATED DEVICE
EMPLOYED, I.E., BRAKE CONTROL VALVE, FUEL CONTROL AIR CYLINDER.

ACTUATOR

CHECK
VALVE

MAXIMUM
EXPELLANT
GAS HOSE
LENGTH,
20 FT. 0 IN.
(6.1 m)
(EACH)

SAFETY
RELIEF
VALVE

REMOTE
ACTUATOR

CHECK
VALVE

003493

003495
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INSTALLING ACTUATION AND EXPELLANT GAS LINES
(Continued)

Installing The Actuation Gas line(s) and Pneumatic
Actuator(s) (Continued)

Complete the installation of all dry chemical actuation lines and
components by completing the following:

1. Install all pneumatic actuators as follows:

a When removing actuator from the carton, check pin to
make certain it is in the upright position. See Figure 14.

FIGURE 14
004357

b. Securely hand tighten the pneumatic actuator cartridge
body to cartridge.

c. Position actuator and cartridge assembly into bracket.

d. Using two wrenches, one on the swivel nut and one on the
bottom portion, loosen the swivel nut, and rotate the top
portion of the actuator to the correct position to align the
two actuation line ports with the incoming and outgoing
1/4 in. actuation line(s).

2. Install required 1/4 in. actuation lines from the remote actua-
tor outlet port to all actuation ports on the upper portion of
each pneumatic actuator.

3. Once all lines are securely installed, wrench tighten the
swivel nut on the upper portion of each pneumatic actuator.

Installing Expellant Gas Line(s)

The expellant gas line is the 1/4 in. line between the remote
expellant gas cartridge and the agent tank. The gas line is only
required when the system is using either an LT or LP type tank.
See Figure 13.

The maximum length of 1/4 in. expellant gas line is 20 ft. (6.1m).

Make certain the hose meets all the requirements as stated in the
Design section.

INSTALLING THE DETECTION SYSTEM

When automatic detection is part of the total system design, see
the appropriate Design, Installation Manual for detailed
Information.

• CHECKFIRE ELECTRIC SERIES I SYSTEM – Manual Part
No. 54894

• CHECKFIRE SC-N ELECTRIC SYSTEM – Manual Part No.
423522

• CHECKFIRE MP-N ELECTRIC SYSTEM – Manual Part No.
427310

INSTALLING ACTUATION CARTRIDGES

1. Weigh each manual actuator cartridge to make certain it is
within the weight specifications stamped on the cartridge
body. This weight check must be performed with the shipping
cap removed. Refer to appropriate manual for detailed instal-
lation instructions if the system contains an automatic
CHECKFIRE Detection System.

2. Check that the puncture pin in each manual actuator is fully
retracted so that the pin will not pierce the cartridge seal dur-
ing installation.

3. Install an LT-10 nitrogen cartridge into each manual actuator
and hand tighten firmly.

4. At this time, the cartridge may be installed in the CHECK-
FIRE detection system actuator.

5. Finally, document the entire installation with drawing, pho-
tographs, and/or written description of the entire vehicle sys-
tem and store these documents in a permanent file for future
reference.

1/4 IN. (6.4 mm)
MINIMUM

CAUTION!

Each actuator contains two (2) 1/4 in. actuation ports. If
both ports are not utilized, the open port must be plugged
with a 1/4 in. pipe plug. Failure to plug the port will cause
loss of actuation gas pressure upon system actuation.
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Inspection is a “quick check” that the system is operable. It is
intended to give reasonable assurance that the system is fully
charged and will operate. This is done by seeing that the system
has not been tampered with and there is no obvious physical
damage, or condition, to prevent operation. The value of an
inspection lies in the frequency, and thoroughness with which it is
conducted.

The system shall be inspected visually every 250 hours of vehicle
use or monthly (whichever comes first) by competent personnel
following an approved schedule necessitated by conditions as
determined by the operator.

To provide reasonable assurance that your Ansul A-101/LT-A-101
system is charged and operable:

1. Note general appearance of system components for mechan-
ical damage or corrosion.

2. Check all hose to make certain it is securely fastened and not
cut or show signs of abrasion.

3. Make certain all hose fittings are tight.

4. Make certain the nozzles are correctly aimed, openings are
clean and not obstructed and the blow off caps are properly
installed.

5. Check nameplate(s) for readability and make certain they are
properly attached.

6. The automatic detection system should be inspected as fol-
lows: If system is equipped with a CHECKFIRE SC-N or
MP-N electric automatic detection system, make certain
green “Power” LED is blinking. If system is equipped with a
CHECKFIRE Series I, push button on top of module and note
illumination of indicator light. If the system is equipped with a
CHECKFIRE Series II, push and hold the test/control button
momentarily. The internal alarm will sound and the two out-
side LED’s will flash. If system is equipped with a CHECK-
FIRE pneumatic detection system, make certain yellow “Low
Pressure” indicator light is not on.

7. Check to make certain hazard size or components being pro-
tected have not changed since original installation.

8. If there are any broken or missing lead and wire seals, or any
other deficiency is noted, immediately contact the authorized
Ansul Distributor.

9. Keep a permanent record of each inspection.
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Maintenance is a ”thorough check” of the system. It is intended to
give maximum assurance that the system will operate effectively
and safely. It includes a thorough examination and any necessary
repair or replacement. It will normally reveal if there is a need for
hydrostatic testing of the tank.

Maintenance shall be performed every 1000 hours or semi annu-
ally (whichever comes first). The fire suppression system includ-
ing alarms, shutdown and associated equipment shall be thor-
oughly examined and checked for proper operation by the fire
protection manufacturer, authorized distributor or their designee in
accordance with this manual.

SEMI-ANNUAL/1000 HOUR MAINTENANCE

To provide maximum assurance that your Ansul A-101/LT-A-101
system will operate effectively and safely:

1. Check to see that the hazard has not changed.

2. Remove all cartridges, install safety shipping caps, and put in
a safe place for future reinstalling.

3. Note the general appearance of the system components
checking for mechanical damage or corrosion, and check that
the components are securely fastened and all hose fittings
are tight.

4. Check nameplates to make certain they are clean, readable,
and properly attached.

5. Remove tank fill cap(s) and check that the agent tank is filled
to approximately 3 in. (76 mm) from the bottom of the fill
opening with Ansul FORAY dry chemical. Check the dry
chemical for lumps.If lumps are present, drop one from a
height of 4 in. (102 mm) onto a hard surface. If the lump does
not break up completely, the dry chemical must be replaced.

6. Inspect threads on fill cap and on tank fill opening for nicks,
burrs, or cross-threading.

7. Check fill cap gasket and quad ring for elasticity, cuts, or
checking, and lightly coat them with an extreme temperature
silicone grease, such as Dow Corning No. 4 or equal.

8. Disconnect bursting disc union and make certain the disc is
free from wrinkles, dents or other deformities.

9. Examine the disc to ensure that it is not wrinkled, kinked,
dented, or deformed in any way and then apply a thin coat of
a good grade of extreme temperature silicone grease, such
as Dow Corning No. 4 or equal, to the male threads and
reconnect the bursting disc union. NOTE: Before reconnect-
ing, if needed, blow all lines clear with dry air or nitrogen.

10. Check that the nozzle openings are not obstructed and that
the nozzles are properly aimed and have not rotated out of
position.

11. Make certain each nozzle has a blow-off cap (the opening of
an F-1/2 nozzle can be packed with an extreme temperature
silicone grease, such as Dow Corning No. 4 or equal, to avoid
build-up of foreign material) and check that the caps are pli-
able and free of cuts and checks.

12. Unscrew the pneumatic actuator(s) from the cartridge receiv-
er(s) and inspect all threaded areas for nicks, burrs, and
cross threads.

13. Clean actuator(s) (Part No. 430221) as follows: (see Figure 1)

– Using two wrenches, one positioned on the swivel nut, and
one positioned on the bottom portion of the actuator,
loosen the swivel nut and remove the top portion of the
actuator.

– Using a wooden dowel, push pin assembly and spring out
of the actuator body.

– Remove the gasket from inside the cartridge thread port.
Inspect, clean, apply a good grade of low temperature
grease, such as Dow Corning No. 4, and reinstall the gas-
ket. Replace if necessary.

– Remove the O-Rings from the pin assembly and swivel
adaptor. Inspect, clean, apply a good grade of low temper-
ature grease, such as Dow Corning No. 4, and reinstall the
O-Rings. Replace if necessary.

– Apply a small amount of grease to the puncture pin shaft.
There is a U-Cup guide inside the actuator body and when
the pin is reinstalled into the body, the grease on the shaft
will lubricate the U-Cup.

– Clean the inner surface of the actuator body and, using a
small diameter wire, clean the vent hole. Make certain not
to scratch the inner surface.

– Reinstall spring onto puncture pin shaft and insert into
actuator body. Push pin down several times to allow grease
to coat U-Cup. When positioned back in body, make certain
the tip of the pin is above the gasket in the bottom of the
actuator.

– Reinstall the actuator unto the cartridge. Hand tighten.

– Reinstall swivel adaptor in the correct position for the actu-
ation lines and wrench tighten the swivel nut. Make certain
all actuation and expellant lines are properly tightened into
the actuator.

– Secure the assembly into the bracket.

FIGURE 1
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SEMI-ANNUAL MAINTENANCE (Continued)

14. Weigh the gas cartridge which was removed earlier. It must
be +/– 1/2 oz. from the weight stamped on the cartridge.
Weight cartridge with shipping cap removed.

15. Hand tighten the cartridge into the actuator.

16. Next, remove the gaskets from the manual remote actuators.
Examine them for elasticity, cuts, and checking and lubricate
them with a light coat of extreme temperature silicone grease,
such as Dow Corning No. 4 or equal.

17. Inspect the threaded areas for nicks, burrs, or cross threading
and clean them with a stiff bristle brush.

18. Make certain cartridge is removed. Pull the ring pin and oper-
ate the manual actuator to test the puncture lever for free
movement.

19. Next, remove the puncture pin by disassembling the actuator
and examine the pin to ensure it is sharp, straight, free of cor-
rosion.

20. Lubricate the puncture pin O-ring and reassemble the actua-
tor.

21. Insert ring pin and install visual seal, Part No. 197, to each
actuator stem.

22. Weigh each actuator cartridge. Weight must be +/– 1/4 oz.
from weight stamped on cartridge. Weight cartridge with ship-
ping cap removed.

23. Install cartridge into each remote actuator. Hand tighten.

24. Refer to appropriate manual for detailed maintenance instruc-
tions if the system contains an automatic CHECKFIRE
Detection System.

25. After all actuation devices are re-armed, record date of main-
tenance and inform personnel that the system is back in
operation.

12-YEAR MAINTENANCE EXAMINATION

At the 12-year maintenance examination, along with completing
the semi-annual maintenance requirements, some A-101 compo-
nents require hydrostatic testing.

The components requiring hydrostatic testing are:

– Tank – 600 psi (40.8 bar) hydro pressure.

– Actuation hose – 1000 psi (69 bar) hydro pressure

– Cartridges – After properly discharging cartridge, return to
Ansul for hydrotesting

See appropriate hydrotest requirements in NFPA 17, “Standard
For Dry Chemical Extinguishing Systems,” and Ansul Technical
Bulletin No. 50, “Hydrostatic Retest Requirements for Ansul porta-
bles, Wheeled Units, and Pre-Engineered Vessels,” Form No.
F-81301.
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The first concern in Recharge is to determine the cause of the
system discharge and to have the problem corrected before re-
arming the fire suppression system.

In the event of system discharge, the vehicle must not be returned
to service until the system has been recharged.

The system must be recharged immediately after use. A fire con-
dition could cause damage to the hose and nozzles and possibly
support members. Check all hose supports, hose, and all fitting
connections. Take the nozzles off, inspect for damage, corrosion,
or obstructions, clean and re-install, making certain they are
aimed correctly. Blow-off caps must also be replaced.

See Figure 1 when following the recharge steps.

FIGURE 1
003519

1. Pull ring on safety relief valve to relieve actuation pressure.

2. Disconnect actuation system hose at cartridge receiver/actu-
ation assembly.

3. Open bursting disc union assembly.

4. Remove dry chemical tank from its bracket.

5. Replace ruptured sealed bursting disc assembly. Remove
used sealed disc assembly from tank outlet. Clean tank
threads. Apply a non-permanent thread sealant or Teflon tape
to male threads on new burst disc assembly. Install to tank
outlet. Wrench tighten. NOTE: Before reconnecting, if needed,
blow all lines clear with dry air or nitrogen.

6. Remove the tank fill cap, discard any remaining dry chemical,
and fill each tank to its rated capacity with Ansul FORAY dry
chemical as specified on the nameplate.

7. Before securing the fill cap, brush the dry chemical from the
threads on the fill cap and tank, and clean the gasket seating
surface on the tank opening. Coat the gasket lightly with a
good grade of extreme temperature silicone grease, such as
Dow Corning No. 4 or equal.

8. Secure the fill cap, hand tighten.

9. Loosen the bolts on the expellant gas cartridge bracket or
remove the cartridge guard on the tank.

10. Unscrew and remove the empty expellant gas cartridge.

11. Disassemble and clean the cartridge actuator by following the
instructions stated in Step No. 13, Section VIII – Maintenance.

12. Install new cartridge per the following chart. Before installing,
weigh cartridge to determine if it is within specifications
stamped on the cartridge. Weigh cartridge with shipping cap
removed.

Type of System Cartridge Part No.

A-101-10 15850 (DOT) 423439 (TC/DOT)
LT-A-101-10 423429 (TC/DOT)
A-101-20 423441 (TC/DOT)
LT-A-101-20 423435 (TC/DOT)
LT-LP-A-101-20 423435 (TC/DOT)
A-101-30 423443 (TC/DOT)
LT-A-101-30 423491 (TC/DOT)

13. Re-install cartridge guard or retaining bolts on cartridge
bracket.

14. Return tank(s) to its bracket and tighten securely.

15. Depending on the type, either pull up the red button or pull up
the puncture lever.

16. Remove spent cartridge. Weigh fully charged one, and install.
For actuation lines up to 125 ft. (38.1 m), install LT-10 car-
tridge.

NOTICE
If automatic detection system was used, refer to
appropriate Installation, Recharge Manual for
detailed recharge instructions.

17. Insert ring pin in actuator stem and seal with visual seal, Part
No. 197.

18. Reconnect actuation and, if necessary, expellant gas hose.
Wrench tighten.

19. Notify operating personnel that the suppression system is
back in service and record date of recharge.
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NOTES:
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In order to help understand the design process, the following
example hazards are covered in this section. There may be differ-
ent design approaches that can be taken for each hazard, but the
examples are only intended to show the typical areas requiring
protection and the number of nozzles and tanks required. They
will give the designer an idea of what to look for on these types of
vehicles. Also, refer to appropriate CHECKFIRE Design,
Installation manual for detailed information concerning detection
system requirements.

NOTICE
These are conceptual drawings. They were pre-
pared from information provided through ven-
dor’s sales literature to assist field installations.
The fire suppression system illustrated consti-
tutes nominal hardware requirements. The
detection system has not been shown for the
purpose of clarity. The final system design must
consider other potential ignition and fuel source
areas not in the vendor’s literature, meaning a
pre-installation in-depth analysis of all likely
areas of probable fire incident.

FRONT END LOADER (TYPICAL 2 TANK DESIGN)

Nozzle No. 1 and 2 – Located toward the lower rear of the engine
compartment and are aimed forward and toward the center. They
are positioned to provide complete coverage of the entire pan
area.

Nozzle No. 3 and 4 – Located to provide protection for the sides
of the engine. Each is mounted on the side of the engine com-
partment in front and aimed toward the rear and center to com-
pletely cover the engine sides.

Nozzle No. 5 and 6 – Located at the top of the engine compart-
ment toward each side. Each is positioned to discharge toward
the rear and center of the engine and the turbocharger.

Nozzle No. 7 – Located under the operator’s compartment toward
one side and aimed to discharge across the pan area. In addition
to the pan, its discharge will protect the parking brake disc.

Nozzle No. 8 – Located under the operator’s compartment but is
positioned to discharge dry chemical on the hydraulic lines in the
compartment. It is oriented so a portion of its discharge will pass
through the front bulkhead to protect the hydraulic lines leading to
the front bucket.

NOTE: Larger front end loaders will require additional protection.

FIGURE 1
003520



DOZER (TYPICAL 3 TANK DESIGN)

Nozzle No. 1 (N1) – Locate (1) C 1/2 nozzle to discharge dry
chemical into the engine pan from front to back.

Nozzle No. 2 (N2) – Locate (1) V 1/2 nozzle to discharge dry
chemical diagonally over the top of the engine.

Nozzle No. 3 (N3) – Locate (1) V 1/2 nozzle to discharge dry
chemical screening right side of engine under exhaust manifold.

Nozzle No. 4 (N4) – Locate (1) V 1/2 nozzle to discharge dry
chemical screening left side of engine under exhaust manifold.

Nozzle No. 5 (N5) – Locate (1) C 1/2 nozzle to discharge dry
chemical onto the side of engine diagonally from top to bottom.

Nozzle No. 6 (N6) – Locate (1) V 1/2 nozzle to discharge dry
chemical diagonally over the top of the engine.

Nozzle No. 7 (N7) – Locate (1) V 1/2 nozzle to discharge dry
chemical across front of engine from top to bottom.

Nozzle No. 8 (N8) – Locate (1) C 1/2 nozzle to discharge dry
chemical onto the side of engine diagonally from top to bottom.

Nozzle No. 9 and 12 (N9 and N12) – Locate (2) V 1/2 nozzles
back to back to discharge dry chemical screening hydraulic lines
and top of transmission, discharging from center to right and left
sides.

Nozzle No. 10 (N10) – Locate (1) C 1/2 nozzle to discharge dry
chemical into the belly pan and bottom of the transmission.

Nozzle No. 11 (N11) – Locate (1) V 1/2 nozzle to discharge dry
chemical over the top of the transmission from back to front
screening opening under cab and rear end.

NOTE: Larger dozers may require additional protection.

FIGURE 2
003521
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TRANSIT BUS (TYPICAL 1 TANK DESIGN)

Nozzle No. 1 (N1) – Locate (1) V 1/2 nozzle at upper left rear end
of engine compartment aimed to discharge diagonally across
engine rear from top left to bottom rear protecting front of engine
and pump filters.

Nozzle No. 2 (N2) – Locate (1) V 1/2 nozzle at top rear aimed at
center to discharge horizontally across engine top and turbo
charger.

Nozzle No. 3 (N3) – Locate (1) V 1/2 nozzle on left side of engine
midway from front to back aimed from rear at an angle to dis-
charge across rear left side of engine, back of engine, and
hydraulic lines protecting the generator as well as discharging into
transmission area.

Nozzle No. 4 (N4) – Locate (1) V 1/2 nozzle at right side of
engine midway from front to back aimed from rear to discharge
across steering pump and air compressor at engine front.

Nozzle No. 5 (N5) – Locate (1) V 1/2 nozzle at right side of
engine between engine and bus right side aimed from back to
front to discharge horizontally across battery connections and
hydraulic reservoir.

Nozzle No. 6 (N6) – Locate (1) V 1/2 nozzle midway up at right
side of engine rear aimed from back to front to screen right side of
engine and starter.

FIGURE 3
003522

TO REMOTE
ACTUATOR



LANDFILL COMPACTOR (TYPICAL 3 TANK DESIGN)

Nozzle No. 1 and 12 (N1 and N12) – Locate (2) V 1/2 nozzles to
discharge dry chemical under engine in the pan area.

Nozzle No. 2 and 3 (N2 and N3) – Locate (2) V 1/2 nozzles at
each side of engine at bottom attached to engine mount-gusset,
aimed up to screen engine sides.

Nozzle No. 4 (N4) – Locate (1) V 1/2 nozzle at top middle of
engine compartment, in front aimed down at 45° angle, discharg-
ing vertically onto center of engine front and top.

Nozzle No. 5 (N5) – Locate (1) V 1/2 nozzle to discharge dry
chemical from top left rear of engine compartment onto engine
top and turbo.

Nozzle No. 6 and 7 (N6 and N7) – Locate (2) V 1/2 nozzles to
discharge dry chemical from front of machine, 1/2 way up in
transmission area aimed back at engine screening transmission
sides and discharging into bottom of pan area with a vertical dis-
charge pattern.

Nozzle No. 8 and 9 (N8 and N9) – Locate (2) V 1/2 nozzles to
discharge dry chemical from top of transmission area aimed to
discharge horizontally from rear of compartment to front of trans-
mission top and also under cab area.

Nozzle No. 10 (N10) – Locate (1) V 1/2 nozzle at front under cab
aimed to discharge dry chemical horizontally from front to back
under cab protecting valve banks.

Nozzle No. 11 (N11) – Locate (1) V 1/2 nozzle up in articulation
area aimed down with discharge pattern following vehicle center
line, discharging into loader tower and onto hydraulic lines in
articulation area.

NOTE: Larger landfill compactors may require additional protec-
tion.

FIGURE 4
003523
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ORE HAULAGE TRUCK (TYPICAL 2 TANK DESIGN)

Nozzle No. 1 – Located at the top center of the engine compart-
ment aimed toward the turbocharger at the rear of the engine. It is
designed to protect the top of the engine and the front of the tur-
bocharger.

Nozzle No. 2 – Located on the right rear corner of the engine
compartment aimed toward the front corner with the pattern ori-
ented vertically. This is intended to screen and protect the right
side of the engine.

Nozzle No. 3 – Located at the top right corner of the engine com-
partment and is aimed across the top of the engine to the oppo-
site corner. Its purpose is to protect the top of the engine and
parts of the turbocharger and exhaust manifold.

Nozzle No. 4 – Located at mid-engine height in the right rear cor-
ner of the engine compartment. The nozzle pattern is aimed
across the rear portion of the engine at the transmission housing.
This nozzle is intended to protect the lower portion of the exhaust
manifold, and the right side of the transmission and accessory
equipment area such as hydraulic pumps, etc.

Nozzle No. 5 – Located at the top left corner of the engine com-
partment and aimed across the top of the engine to the opposite
corner. Its purpose is to protect the top of the engine and parts of
the turbocharger and exhaust manifold.

Nozzle No. 6 – Located on the left rear corner of the engine com-
partment and aimed toward the front corner with the discharge
pattern oriented vertically. Its purpose is to screen and protect the
left side of the engine.

Nozzle No. 7 – Located at mid-engine height in the left rear cor-
ner of the engine compartment. The nozzle pattern is aimed
across the rear portion of the engine at the transmission housing.
This is done to protect the lower portion of the exhaust manifold,
and the left side of the transmission and accessory equipment
area such as the hydraulic pumps, etc.

Nozzle No. 8 – Located such that the dry chemical stream will hit
the parking break area.

NOTE: Larger ore haulage trucks may require additional protec-
tion.

FIGURE 5
003524



LOG SKIDDER (TYPICAL 2 TANK DESIGN)

Nozzle No. 1 and 2 – Located to discharge horizontally in the
front lower portion of each side of the engine compartment. This
allows each nozzle to be aimed upward and toward the center of
the engine’s side to completely cover the side of the engine with
dry chemical.

Nozzle No. 3 – Located just above the belly pan, aimed to com-
pletely cover the pan area.

Nozzle No. 4 – Located toward the rear and top of the engine
compartment. It is oriented to discharge dry chemical diagonally
across the top of the engine.

Nozzle No. 5  – Located in the compartment directly under the
operator’s seat. It provides protection for the hydraulic lines, pump
and pan area.

Nozzle No. 6  – Located to discharge dry chemical on the parking
disc located on the rear portion of the skidder.

Nozzle No. 7 and 8  – Located to provide protection for both
sides of the hydraulic cable reel assembly. They are located on
the rear portion of the skidder and are aimed toward each side of
the reel assembly.

NOTE: Larger log skidders may require additional protection.

FIGURE 6
003525
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SYSTEM COMPONENT INDEX

BASIC UNIT

16559 A-101-10 Includes: Agent Tank, Tank Mounting
Bracket, 101-10 Cartridge

16430 A-101-20 Includes: Agent Tank, Tank Mounting
Bracket, 101-20 Cartridge

16131 A-101-30 Includes: Agent Tank, Tank Mounting
Bracket, 101-30 Cartridge

31581 LT-A-101-10 Includes: Agent Tank, Tank Mounting
Bracket, LT-20-R Cartridge

24306 LT-A-101-20 Includes: Agent Tank, Tank Mounting
Bracket, LT-30-R Cartridge, Cartridge Bracket, and
Pneumatic Actuator

53003 LT-A-101-30 Includes: Agent Tank, Tank Mounting
Bracket, (Does Not Include Cartridge, Cartridge
Bracket or Pneumatic Actuator)

24883 LT-A-101-30 Cartridge, Cartridge Bracket, and
Pneumatic Actuator for LT-A-101-30 Unit 

31344 LP-A-101-20-B Includes: Agent Tank, Tank Mounting
Bracket, 101-20 Cartridge, Cartridge Bracket, and
Pneumatic Actuator

24307 LT-LP-A-101-20-B Includes: Agent Tank, Tank
Mounting Bracket, LT-30-R Cartridge, Cartridge
Bracket, and Pneumatic Actuator

DISTRIBUTION TEES

53036 Distribution Tee Package Includes: 4 Distribution Tees

25031 Distribution Tee

53038 Triple Tee Package Includes: 2 Triple Tees

16424 Triple Tee

53040 Reducing Tee Package Includes: 2 Reducing Tees
(1/2 in. x 1/2 in. x 3/4 in.)

4655 Reducing Tee (1/2 in. x 1/2 in. x 3/4 in.)

419695 Y Lateral

NOZZLES

57046 C-1/2 Nozzle Package Includes: 4 Nozzles, 4 Nozzle
Brackets, 4 Blow-Off Caps and 8 Lockwashers

57044 V-1/2 Nozzle Package Includes: 4 Nozzles, 4 Nozzle
Brackets, 4 Blow-Off Caps and 8 Lockwashers

53042 F-1/2 Nozzle Package Includes: 4 Nozzles, 4 Nozzle
Brackets, 4 Blow-Off Caps and 8 Lockwashers

53791 Nozzle C-1/2 Includes: Nozzle, Blow-Off Cap

56748 Nozzle V-1/2 Includes: Nozzle, Blow-Off Cap

16449 Nozzle F-1/2 Includes: Nozzle Only

415192 Blow-Off Cap With Retaining Strap Package Includes:
50 Blow-Off Caps (Part No. 415108) For V-1/2 and
C-1/2 Nozzle Only

73870 Blow-Off Cap Package: Includes: 50 Blow-Off Caps,
Part No. 4120, For F-1/2 Nozzle

73871 Nozzle Bracket Package: Includes: 12 Brackets,
2 in. x 2 in. Angle

427149 Nozzle Bracket, 2 in. x 3 in. Angle

427228 Nozzle Bracket, Straight 5 in. x 2 in., 4 Brackets

73872 Nozzle Lockwasher Package: Includes: 50 Lock
washers, Part No. 25581

ACTUATION DEVICE

70584 Remote Manual Actuator Package Includes: LT-10-L
(Left Hand) Cartridge, “S” Bracket, Elbow, Check
Valve, Seal, Operating Instruction Labels and
Installation Instructions

71699 Remote Manual Actuator Package Includes: LT-10-L
(Left Hand) Cartridge “L” Bracket, Elbow Check Valve,
Seal, Operating Instruction Labels and Installation
Instructions

57484 Remote Manual Actuator Package Includes: LT-10-R
(Right Hand) Cartridge, “S” Bracket, Elbow, Check
Valve, Seal, Operating Instruction Labels and
Installation Instructions

71804 Remote Manual Actuator Package Includes: LT-10-R
(Right Hand) Cartridge, “L” Bracket, Elbow, Check
Valve, Seal, Operating Instruction Labels and
Installation Instructions

70581 Remote Manual Actuator for LT-10-L (Left Hand)
Cartridge Only

57452 Remote Manual Actuator for LT-10-R (Right Hand)
Cartridge Only

57661 “S” Type Mounting Bracket for Dashboard Actuator,
Part No. 70581 and 57452

70580 “L” Type Mounting Bracket for Remote Manual
Actuator, Part No. 70581 and 57452

32747 Remote Actuator Package, Cartridge Guard Type (Left
Hand) Includes: Actuator, LT-10-L Cartridge, Check
Valve, Operating Instruction Labels, Lead Wire Seal

32739 Remote Actuator Package, Cartridge Guard Type
(Right Hand) Includes: Actuator, LT-10-R Cartridge,
Check Valve, Operating Instruction Labels, Lead Wire
Seal

16033 Operating Instruction Labels for Manual Actuator
Includes: Nameplate “IN CASE OF FIRE 1. SHUT OFF
ENGINE 2. PULL RING PIN 3. PUSH LEVER”

16459 Operating Instruction Labels for Manual Actuator
Includes: Nameplate “IN CASE OF FIRE 1. SHUT OFF
POWER 2. PULL RING PIN 3. STRIKE BUTTON”

ACTUATION LINE DEVICES

15677 Safety Vent Relief Valve

53050 Safety Vent Relief Valve Package Includes: 2 Safety
Vent Relief Valves

53051 1/4 in. Check Valve (Package of 2)

57488 LT and LP Model Pneumatic Actuator Assembly

16408 A-101 Pneumatic Actuator with Cartridge Receiver
Assembly

31579 LT-A-101-10 Pneumatic Actuator Assembly

8372 Pressure Switch (Shutdown)

46250 Pressure Switch, Weather Proof, DPST (shutdown)

427425 Engine Shutdown Device



SYSTEM COMPONENT INDEX (Continued)

SYSTEM TANKS

24855 A-101-10 Includes: Charged Agent Tank with Cartridge

24970 A-101-20 Includes: Charged Agent Tank with Cartridge

53000 A-101-30 Includes: Charged Agent Tank with Cartridge

24966 LT-A-101-10 Includes: Charged Agent Tank with
Cartridge

24894 LT-A-101-20 Includes: Charged Agent Tank without
Cartridge

29375 LT-A-101-30 Includes: Charged Agent Tank without
Cartridge

24427 LP-A-101-20-B Includes: Charged Agent Tank without
Cartridge

24425 LT-LP-A-101-20-B Includes: Charged Agent Tank
without Cartridge

SYSTEM BRACKETS

24854 A-101-10, LT-A-101-10 Tank Mounting Bracket (1)

24971 A-101-20 Tank Mounting Bracket (1)

14098 A-101-30 Tank Mounting Bracket (1)

24910 A-101-30 Tank Mounting Bracket (1) (Extra Heavy)

24895 LT-A-101-20 Tank Mounting Bracket (1)

30494 LT-A-101-30 Tank Mounting Bracket (1)

31171 LP-A-101-20-B, LT-LP-A-101-20-B Tank Mounting
Bracket (1)

31177 Cartridge Bracket Assembly for LP-A-101-20-B 

24325 Cartridge Bracket Assembly for LT-A-101-20 or
LT-LP-A-101-20-B

29193 Cartridge Bracket Assembly for LT-A-101-30

RECHARGE EQUIPMENT AND MATERIAL

53080 FORAY Multi-Purpose Dry Chemical 45 lb. Pail

16511 Fill Cap Spanner Wrench (Low Profile)

428363 Bursting Disc Package (Includes: 15 Bursting Disc
Assemblies, Part No. 428271)

75382 Cartridge Scale and Hook Assembly (LT-A-101-30)

3923 Cartridge Scale and Hook Assembly

197 Lead Wire Seal

15496 Bursting Disc Union Assembly

24327 A-101 Installation, Recharge, Inspection and
Maintenance Manual

53081 Owner’s Manual

SYSTEM CARTRIDGES

15850 A-101-10 Cartridge (DOT)

423439 A-101-10 Cartridge (TC/DOT)

423441 A-101-20, LP-A-101-20-B Cartridge (TC/DOT)

423443 A-101-30 Cartridge (TC/DOT)

423429 LT-A-101-10 Cartridge (TC/DOT)

423435 LT-A-101-20 and LT-LP-A-101-20-B Cartridge
(TC/DOT)

423491 LT-A-101-30 Cartridge (TC/DOT)

13193 LT-10-R Cartridge (DOT)

423423 LT-10-R Cartridge (TC/DOT)

13177 LT-10-L Cartridge (DOT)

423425 LT-10-L Cartridge (TC/DOT)

FOR SYSTEM COMPONENT INDEX FOR THE CHECKFIRE
AUTOMATIC DETECTION AND ACTUATION SYSTEMS, SEE
THE FOLLOWING INSTALLATION MANUALS:

• CHECKFIRE MP-N ELECTRIC SYSTEM – Manual Part No.
427310

• CHECKFIRE SC-N ELECTRIC SYSTEM – Manual Part No.
423522

• CHECKFIRE ELECTRIC SERIES I SYSTEM – Manual Part
No. 54894
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LARGE EXCAVATORS

Hazards and Protection

The following are generally considered to be fire hazard areas.
Hazard areas exist when an ignition source can come in contact
with a fuel source. This may be due to the close proximity of the
ignition source to the fuel source or due to the configuration of the
machine that may allow running or spraying fuel to come in con-
tact with an ignition source. A hazard analysis of the excavator
should determine which of the following components will require
protection. A hazard analysis should also determine any other
areas not listed below that potentially could be considered hazard
areas requiring protection.

1. Engine. The engine consists of various components that con-
tain or transfer fuels, components involved with lubrication,
and electrical contacts and controls as well as components
that generate heat. Protection should include but not be limit-
ed to the following components:

• Manifolds
• Turbochargers
• Heat exchangers
• Fuel lines
• Engine block
• Electrical equipment, such as starters, generators, 

alternators, etc.
• Exhaust systems
• Bottom of engine, belly pan or floor area

2. Hydraulic pump(s) and control valve banks/manifolds.

3. Hydraulic hoses and fuel lines, including those under opera-
tor’s compartment.

4. Transmissions/gear reduction boxes.

5. Brakes and brake valves. NOTE: Brakes located in the track
mechanism are not required to be protected.

6. Drive train bearings.

7. Swing gear motors and travel clutches.

8. Ring Gear area.

9. Lubrication systems.

10. Hydraulic oil tank and fuel tank fill and outlet connections.

11. Batteries.

12. Large electrical generators and motors.

Design Parameters

1. Extended Discharge System (Not FM Approved) – Fire sup-
pression on large excavators may require an extended agent
discharge time to allow for operator egress from the
machine. In order to extend the time of agent discharge from
A-101 system nozzles, the number of tanks determined by
hazard analysis must be doubled. (Refer to drawings for
revised actuation and discharge hose connection parameters
and system operation.)

• 3/4 in. Extended Discharge Supply Hose Line Connection.
See Figure 1. (NOTE: Maximum of 24 in. from each adja-
cent tank to the common “Y” fitting.)

• 1/4 in. Actuation Hose Detail. See Figure 2.

• CHECKFIRE SC-N Wiring Diagrams. See Figures 3 and 4.

2. Each four nozzle agent distribution network will be connected
to two adjacent tanks using a “Y” fitting. See Figure 1. Six
nozzles systems are not allowed.

3. An automatic detection and actuation system will be
required, using the CHECKFIRE SC-N Detection and
Actuation system.

4. The fire suppression system must automatically perform the
following functions:

• Engine shutdown.
• Pressurized hydraulic tank and fuel tank venting.
• Fuel shutoff.
• Electrical disconnect (Optional).

If mine personnel refuse to allow any of the above items to
be performed, it should be documented and kept in the job
file.

5. The system must also include a Remote High Level Alarm
Horn, Part No. 79559 and should also include a remote visu-
al alarm.

6. As part of the total fire suppression system package, training
for mine personnel and the machine operator(s) must be
conducted and documented. Training should include but not
be limited to:

• A-101 and CHECKFIRE SC-N system description.
• System operation.
• System limitations and primary intent.
• What to do in case of fire.
• Vehicle maintenance and fire suppression system mainte-

nance.

7. An A-101/CHECKFIRE SC-N Maintenance Contract allowing
periodic service and maintenance at scheduled intervals
should also be included.

NOTE: Extended discharge can also be obtained by using
the larger LT-A-101-125/250 tanks. Refer to manual, Part No.
427865, for details.
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LARGE EXCAVATORS (Continued)

Design Parameters (Continued)

FIGURE 1
003526



LARGE EXCAVATORS (Continued)

Design Parameters (Continued)

FIGURE 2
003527
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LARGE EXCAVATORS (Continued)

Design Parameters (Continued)
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FIGURE 3
006435



LARGE EXCAVATORS (Continued)

Design Parameters (Continued)
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FIGURE 4
006436
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EXCAVATOR PROTECTION

Excavators can be classified into three categories, depending on
their hydraulic fluid capacity. Ansul has researched the hydraulic
fluid capacities in regard to size of equipment (operating weight).

With the introduction of the LVS™ Liquid Agent Suppression
System (not FM Approved), we can now offer an enhanced pro-
tection scheme for large excavators, as well as other non-road
mobile equipment. The following protection schemes are
required for excavator of these specified sizes. They are as
follows:

• Standard Discharge Application: Small Equipment
(Operating Weight: 99,000 to 200,000 lb. (44,906 to 90,720
kg))

Standard discharge application of an A-101 dry chemical sys-
tem can be used for this smallest class of excavators. Design
of the suppression system shall be in accordance with the
LT-A-101-30 or LT-A-101-125/250 Installation, Recharge,
Inspection, and Maintenance Manual.

Excavators that fall into this class of machine include but are
not limited to:
• Caterpillar: 345BL-VG, 350, 350L, 375, 375L, 5080
• Hitachi: UH261, UH30
• Komatsu/DeMag: H65, PC 750-6
• Liebherr: R982
• Link-Belt: 5800, 6000
• O&K: RH 25D, RH 30E
• Poclain: 300, 400

• Twin-Agent Application: Mid-Size Equipment [Operating
Weight 200,000 to 1,000,000 lb. (90,720 to 453,600 kg)]

Use of a twin-agent system consisting of the LVS liquid agent
system connected to an A-101 dry chemical (extended or
standard discharge) system. The A-101 system can utilize 250
lb., 125 lb. or 30 lb. (nominal) agent containers.

Note 1: When utilizing a standard discharge design, all haz-
ard areas will require protection using both agents.

Note 2: When utilizing an extended discharge design, the liq-
uid portion of the twin-agent scheme need only pro-
tect the engine(s) and hydraulic devices (i.e., pumps,
control valves, valve banks).

Note 3: Existing systems installed in compliance with Product
Service Bulletin No. 77 utilizing an extended dis-
charge design, do not need to be changed to twin-
agent systems. However, for new system installations
or major changes to an existing hydraulic excavator,
the design must follow the guidelines in this manual
using a twin-agent system.

Excavators that fall into this class of machine include but are
not limited to:
• Caterpillar: 5130, 5130B, 5130ME, 5130FS, 5230, 5230ME
• DeMag: H95, H135S, H185S, H255S, H285S
• Hitachi: EX1000, EX1100, EX1800, EX 2500, EX3500,

EX 3600, UH501, UH80, UH801
• Komatsu: PC1000-6, PC1100-6, PC1400, PC1500-1,

PC1600-1, PC1800-6, PC 3000, 3560 B, PC4000
• Liebherr: R984, R992, R991, R994, R995
• NW Engineering: 100-DH
• O&K: RH 40E, RH 75, RH 90C, RH 120C, RH 170
• Poclain: 600, 1000 
• P&H: 1200

• Twin-Agent Application: Large Equipment [Operating
Weight: 1,000,000 lb. (453,600 kg) and greater]

Use of a twin-agent system consisting of the LVS liquid agent
system connected to an A-101-125/250 dry chemical (extend-
ed discharge) system.

Note 1: The liquid portion of the twin-agent scheme, at a mini-
mum, must protect the engine(s) and hydraulic
devices (i.e., pumps, control valves, valve banks).
Additional LVS liquid agent systems may be added at
the designer’s discretion to cover other areas.

Note 2: Existing systems installed in compliance with Product
Service Bulletin No. 77 utilizing an extended dis-
charge design, do not need to be changed to twin-
agent system. However, for new system installations
or major changes to an existing hydraulic excavator,
the design must follow the guidelines in this manual
using a twin-agent system.

Excavators that fall into this class of machine include but are
not limited to:
• DeMag: H455S, H485S, H485SP, H655S
• Hitachi: EX5500, EX7500
• Komatsu: PC5500, PC8000
• Liebherr: R996
• O&K: RH 200, RH 300, RH 400

General Discussion

Special design consideration must be given when protecting
large excavators to reduce the potential for reflash and provide
additional time. Ansul requires the following as a minimum:

1. Two large size agent tanks are available: a 125 lb. (56.7 kg)
tank and a 250 lb. (113.4 kg) tank. The LT-A-101-125 tank can
utilize an 8-nozzle extended discharge or 12- or 16-nozzle
standard discharge distribution system. The LT-A-101-250
tank can utilize either an 8, 12, or 16 nozzle extended dis-
charge or a 24 nozzle standard discharge system. Both the
125 lb. and 250 lb. tanks can be used where an extended dis-
charge is required. See “Extended Discharge” to determine
type of system required.

2. When utilizing 30 lb. agent containers, use four nozzles maxi-
mum for each single or two-tank (when used as extended dis-
charge) system to provide additional agent per nozzle and
maximum system discharge time. Single tank, two-nozzle
systems may also be used for extended discharge.

NOTE: When protecting the engine, hydraulic devices (i.e.
pumps, control valves, valve banks), hoses and con-
nections on large non-road mobile equipment used in
surface mining, landfill equipment, or other large spe-
cialized machines; only 4-nozzle 30 lb. tank systems,
or large capacity (125 lb. and 250 lb.) type systems
are to be used.

3. Fully automatic system, including automatic engine shut-
down, hydraulic oil/fuel shutoff, and agent discharge.

4. Remote high level alarm and flashing alarm strobe to
enhance machine operator warning.

5. A safe means of egress from the operator’s compartment
without having to exit past fire hazard areas.



EXCAVATOR PROTECTION (Continued)

General Discussion (Continued)

In addition to the LT-A-101 dry chemical system and/or
LT-A-101/LVS twin-agent system with CHECKFIRE® Electric
Detection and Control equipment, supplemental fire protection
should be included when considering protection of large non-road
mobile equipment:

1. Cartridge operated hand portable fire extinguishers

2. Secondary means of fire suppression

For any fire protection to be effective, training is critical. As a min-
imum, comprehensive training for the machine operator and site
representatives should include:

1. Fire suppression system operation

2. Fire suppression system performance

3. Fire suppression system capabilities

4. Fire suppression system limitations

5. Response procedures

6. Safe egress procedures

It is important to make sure the site representative understands
the LT-A-101/LVS/CHECKFIRE system capabilities as well as limi-
tations. This information needs to be discussed and reviewed with
the appropriate end-user personnel.

FUME HOOD PROTECTION  (Not FM Approved)

Fume Hood can utilize an Ansul A-101-20 or A-101-30 system
with 6 nozzles. See Figure 5.

FIGURE 5
003530

The system can utilize a distribution tee and 3/4 in. supply piping
and 1/2 in. branch piping.

Standard A-101 nozzles are used for dry chemical discharge.
C-1/2 nozzles are used in the duct and V-1/2 nozzles are used in
the plenum and hood area.

The pipe length must not exceed the maximum requirement as
stated on Page 4-11 and 4-12 of this manual.

When utilizing an Ansul AUTOMAN Release, use an LT-10-R
Cartridge to supply the required actuation gas pressure to the
tank cartridge.
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C-1/2 NOZZLE
(6 FT. MAXIMUM COVERAGE)

C-1/2 NOZZLE
(6 FT. MAXIMUM
COVERAGE)

V-1/2
NOZZLES

V-1/2
NOZZLES

DISTRIBUTION
TEE
PART NO.
25031

48 IN.
MAXIMUM

72 IN.
MAXIMUM

30 IN.
MAXIMUM

TO A-101-20 OR A-101-30

FUME HOOD
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ITEM PART # DESCRIPTION QTY. 

 334124 FIRE SUPPRESSION SYSTEM ASSEMBLY 
(INCLUDES ITEMS 1-18) 

1 

 334125 FIRE SUPPRESSION SYSTEM ASSEMBLY 
(INCLUDES ITEMS 25-33) 

1 

 334005 NOZZLE PACKAGE (INCLUDES ITEMS 21-24) 6 

1 324014 BRACKET ASSEMBLY (INCLUDES ITEMS 2-9) 2 

2 NSS PAD, CLAMP ARM 4 

3 NSS BOLT 2 

4 NSS WASHER 1 

5 NSS NUT, LOCK 1 

6 NSS BUMPER PAD 1 

7 NSS PAD, BASE 1 

8 NSS BAND, CLAMP 1 

9 NSS PAD, CLAMP BAND 1 

10 334118 FILL CAP ASSEMBLY (INCLUDES ITEMS 11, 12) 1 

11 NSS GASKET 1 

12 NSS QUAD RING 1 

13 NSS TAG, INSTRUCTION 1 

14 334117 ADAPTER 1 

15 334057 BURSTING DISC UNION ASSEMBLY 
(INCLUDES ITEMS 16, 18) 

1 

16 NSS ADAPTER 1 

17 NSS BURSTING DISC 1 

18 NSS UNION RING AND TAIL PIECE 1 

19 332043 TEE, TRIPLE A/R 

20 332046 TEE, TRIPLE A/R 

21 332049 LOCKWASHER, NOZZLE A/R 

22 332047 NOZZLE A/R 

23 334121 CAP, BLOW OFF A/R 

24 NSS BRACKET, NOZZLE MOUNTING A/R 

25 334119 BRACKET ASSEMBLY, CARTRIDGE 
(INCLUDES ITEMS 26-29) 

1 

26 NSS BOLT, CARRIAGE 2 
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27 NSS NUT, LOCK 2 

28 NSS ARM, CLAMP 1 

29 NSS PAD, CLAMP ARM 1 

30 334123 CARTRIDGE ASSEMBLY (INCLUDES ITEMS 31, 32) 1 

31 NSS CARTRIDGE 1 

32 NSS CAP, SHIPPING 1 

33 334126 VALVE, CHECK 2 

34 332042 VALVE, SAFETY RELIEF 1 

35 NSS ACTUATOR ASSEMBLY, PNEUMATIC 
(INCLUDES ITEMS 36-45) 

1 

36 NSS BODY, ACTUATOR 1 

37 NSS O-RING 1 

38 NSS PISTON, PNEUMATIC SLAVE 1 

39 NSS PIN, PUNCTURE 1 

40 NSS SPRING 1 

41 NSS O-RING 1 

42 NSS ADAPTER, BODY 1 

43 NSS WASHER 1 

44 NSS RING, RETAINING 1 

45 NSS GASKET 2 

46 334013 CARTRIDGE ASSEMBLY (INCLUDES ITEMS 47, 48) 2 

47 NSS CARTRIDGE 1 

48 NSS CAP, SHIPPING 1 

49 332044 ACTUATOR ASSEMBLY, MANUAL 
(INCLUDES ITEMS 46-48, 50-61) 

1 

50 NSS KNOB 1 

51 NSS BOOT 1 

52 NSS NUT, JAM 1 

53 NSS BRACKET 1 

54 NSS BODY, ACTUATOR 1 

55 NSS O-RING 1 

56 NSS PIN, PUNCTURE 1 

57 NSS ELBOW, STREET 1 
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58 NSS SEAL, LEAD-WIRE 1 

59 NSS SCREW, DRIVE 1 

60 NSS CHAIN 1 

61 NSS RING PIN 1 

62 334003 REMOTE ACTUATOR CARTRIDGE 1 
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ITEM PART # DESCRIPTION QTY. 

1 28418 LIFT ARM 1 

2 28417 LIFT ARM 1 

3 NSS LEFT PIVOT BASE 1 

4 NSS RIGHT PIVOT BASE 1 

5 SEE SEC. 8 LIFT CYLINDER 2 

6 22303-05 ROLLER 2 

7 22307-06 SPACER 2 

8 28418 LIFT ARM 1 

9 ----- FRAME 1 

10 464701 BUSHING 2 

11 22307-04 ROLLER 2 

12 22306-04 ROLLER HOOK 2 

13 9085-02 KEEPER 2 

14 22307-05 BUSHING 2 

15 22303-02 SPACER 2 

16 ----- FRAME 1 

17 BBG*48*56*88 BUSHING 2 

18 21488-01 CENTER PIN 2 

19 21488-02 PIN 1 

20 22302-03 SPACER 1 

21 ----- PLATFORM 1 

22 21494-05 PIN 2 

23 28417 LIFT ARM 1 

24 464703 BUSHING 2 

25 28483-02 
27877-02 

PIN (STD) 
PIN (FOR AUTO LUBE SYSTEM) 

2 
2 

26 28418 LIFT ARM 1 

27 21494-05 PIN 2 

28 464703 BUSHING 2 

29 ----- FRAME 1 

30 605470 COTTER PIN 4 
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31 524387 BUSHING 4 

32 22836-01 PIPE SUPPORT (PLATFORM) A/R 
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ITEM PART # DESCRIPTION QTY. 

1 19204-08 PIN 1 

2 29299-01 OUTER TUBE 1 

3 465430 CYLINDER 1 

4 29298-01 INNER TUBE 1 

5 19204-09 PIN 1 

6* 22736-04 JACK HOSE GUARD 1 
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ITEM PART # DESCRIPTION QTY. 

1 19204-08 PIN 1 

2 29299-02 OUTER TUBE 1 

3 465430 CYLINDER 1 

4 29298-01 INNER TUBE 1 

5 19204-09 PIN 1 

6* 22736-04 JACK HOSE GUARD 1 
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