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SAFETY PAGE
WARNING
Adjustments on services which require a running engine, require two men working; one at
controls and one at service point to help prevent accidental movement of controls.

WARNING
Before starting engine or operating any of the components, ensure that no loose bars, tools or
other parts are lying in or on any of the equipment as they could cause bodily injury to personnel
or serious damage to equipment.

WARNING
Never wear loose clothing or hanging appendages from person or clothing, while inspecting,
running engine, moving shafts, or like machinery.

WARNING
Explosive gas may remain in or around the batteries for several hours after they have been
charged. Make certain no sparks or flame are present near the batteries which could ignite this
gas and cause an explosion. Failure to observe this precaution could result in injury or death to
personnel and damage to equipment.

WARNING
When repairing or testing operation of hydrostatic drive components, raise rear wheels off the
ground or remove hydrostatic motor from traction drive axle. Failure to do so could result in
accidental vehicle movement, resulting in personnel injury or death.

WARNING
When cleaning asphalt and emulsion system with rotor in operation, be sure no personnel are
behind the machine as they may be hit with flying material from the rotor assembly.

WARNING
Operation of this equipment presents a noise hazard to operating personnel. The noise level
exceeds the allowable limits for unprotected personnel. Wear ear muffs or ear plugs which were
fitted by a trained professional.

WARNING
Wear gloves or other skin protective equipment when working with cleaning solvents.

WARNING
Eye protective equipment must be worn when cleaning asphalt and emulsion system, working on
high pressure hydraulic lines and scraping rust and loose paint.

Make certain any lifting device used has a capacity equal to, or greater than the weight being
lifted. Failure to observe this precaution could result in injury or death to personnel and damage
to equipment.

WARNING
Dry cleaning solvent, SD-2 is potentially dangerous. Do not use near open flame or heat.

WARNING
Attach a Warning Tag on the unit tongue and engine start switch if unit is under repair or needs
work. Even a minor defect can become a serious problem.
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REPORTING OF ERRORS

You can improve this manual. If you find any mistakes or if you know of a way to
improve the procedures, please let us know. Mail your letter, DA Form 2028
(Recommended Changes to Publications and Blank Forms) or DA Form 2028-2
located in the back of this manual direct to: Commander, US Army Tank
Automotive Command, ATTN: AMSTA-MB, Warren, MI48397-5000. A reply will be
furnished direct to you.

This technical manual is an authentication of the manufacturers commercial
literature and does not conform with the format, and content specified in AR 310-
3, Military Publications. This technical manual does, however contain available
information that is essential to the operation and maintenance of the equipment.



TM 5-3895-359-14&P
TABLE OF CONTENTS
SECTION 1JOPERATION

PAGE PAGE

WAITANTY ... Engine Starting SwWitch ..........ccccci
Damage Claims ........ccoouiiiiiiiiiiiiiiiie e, ShUt-DOWN LEVET ...covviiiiiiiiiiiiiiiiii
General Machine Description ...........cccceevvvvnnnennn. Emergency Pull SIOP ...
V.P.l. Fluid Handling System (Description) .......... Throttle Control ... 12
Diesel Engine Principles of Operation .................. Electrical Starting System ..........cccoceeiiiiiiiiiiiiiinnnn,
Two-Cycle Principle ... Starting MOtOr .......coovvviiiiiieie e
General Specifications ...........ccceeeiiiiiiiiiiiiiiie, Starter SWItCh ...
Model Number Coding .........cccccvvviiiiiiiiiiiiii, Battery-Charging Alternator ............cccoovveeeiieeiinnnnn. 13
Engine Model and Serial Numbers ............ccc....... Alternator Precautions .............coevvviviiiieeeeeeeennnnnn, (13
Diesel Engine Serial Numbers ..............ocoeviiiiinnnnn. RequUIALOr .......ccoovviiiiiiii 13
Diesel Engine Model Numbers .............cccceevinnnnnn. Storage BatterieS ........covvviiiiiiiiiiiiieeeee e 13
OptioN Plate ......coooviiiiii e Forward and Reverse Travel .......ccccccoovveeiiiiiinnnnnn. 14
Built In Parts BOOK .........ccovevevierieienieieieieiene, Ol PreSSUIE ..o, 14!
PUMP ENGING ...oooviieeeeceeeee e WA -UP oo 14
(0707o] 113 o TP QTS oT=Tox o) o F 14!
Carburetor ......ooo o Engine Temperature ............ccccoveiiiiiiiiineeeeeeeeiinnnn, 14
IgNItion SYStEM .....ooooiiiiiiiii e CrankCase .......ooooiiiiiiiiii e 1
Lubrication SYStem ..........ccoviiiiiiiiiiiiiiiieee e, Co0liNG SYSEM ...cooiiiiiiiiie e
GOVEINON ittt Avoid Unnecessary Engine Idling ..............ccce...... 15
ROtAtION ...oooiiiiiii e Emergency Stopping ......eecevveeeeiieiiiiiiieeeeeeeeeiiienn 15
HOISEPOWET ... Rotor Depth Control Adjustment.............cccceeeevnnenn. 15
Engine Cross SECtioN ........coooeeviieiiiiiiiieeeeeeeeiiieenn, Hood and Rotor Assembly Nomenclature ............. 16
Shipping and Lifting ..........ccooiiiiiiiiie, Material Processing ..........ccoooeeeviieeiiiiiinnieeeeeeeeiinnnn, 16
Diesel ENGINe ........ccooiiiiiiiiiiiei e, Shear Coupling ......c.ouuiiiiiiiii e 18
Pump Engine Lubrication ...........cccccceeiiiiiiiiiiiinnnnn. V.P.l. Fluid Handling System ...........cccooooiiiiiiinnnnn. 18
Service Classification of Oil ..., Pump Starting Procedure ...........ccccceeeiiieiiiiieinnnnnn. 21
Preparation and Assembly of Misc. Equipment .... Warm-Up Period ..o, 21|
Operating ControlS .........ooooiiiiiiiiiiiieeeeeei e Stopping Pump Engine ..........coouiiiiiiiiiiiiiiie, 21
Diesel Engine Gauges ..........cccovveeviieiiiieeeeeeeiiinnnn, Operating Only a Portion of the Spray Bar Nozzles......... 22
Oil Pressure Gauge .........oooeeveeeiviiiiieeeeeeeiiiiaaee e Cleaning Asphalt and Emulsion Fluid System .......
Water Temperature Gauge ...........ccceeeeeeeevnneeeennn. Wash DOWN SYStem ........uuuiiiiiiiiiiiiiiiiee e, 23
AMMELET .....oieieieeeeeeeee e, TINES oot [24]
TAChOMELET ... ROTOIS eeveeeeeeeeeeeeeeeee e en e e e, [24]
SECTION 2 MAINTENANCE
|SUBSECTION 1 HOOD, ROTOR ASSEMBLY AND CHAIN END DRIVE
Hood Removal for Repair or Replacement ........... 1-1 Chain AdjusStment ...........cccccvvvvvvevimiienieinininnnns
Tailboard Wearplate ...........ccccoeveeeieeeciececiie e, 1-1 Rotor and Jack Axle Removal ..........ccccoecveiinnenne.
Rotor Tine Replacement ...........cccccceeiiiiiiiiiiiiinnnnn, [1-2] Rotor Drive Propeller Shafts Replacement ........... 1-3
End Drive Chain CaSses ........c.cccevvevveeeeeearennannn, [1-2| Pillow Block Bearing Replacement ....................... 13

Removal Of ROOF .........ccccoeveueeeeeereeeeneeenn [1-2 Shear Coupling REpair ............c.ccceeveveeeeraennnnn. 1-4

Disassembly and Assembly .............cceeeeennnnnn. 1-2

|SUBSECTION 2|[EMULSION PUMP AND WASH DOWN PUMP

Pumping Unit Removal and Installation ............. Troubleshooting ........cccovoieriiiiiiiieiiiee e
Repair of Emulsion Pump .........ccccvvii, [2-1] Service Instructions for Wash Down Pump ........
SUBSECTION 3|BRAKES

General DESCHPLON ........coovvieeeeereeeeeeeeeeeeeeen WHeel CYNAET ... k-3
Hydraulic Brake Layout ..............c.cccoevevvevevenennnn. 3-1i Brake System Bleeding ...........cccceeveveveeevenenn. R-4l
Disassembly, Reassembly and Adjustment .......... 3-2 Brake Pedal Adjustment ...........ccccoiiiiiniiiiiiiiinnnn, [3-4
Brake Master Cylinder ...........cccccoevveevieecieeceeennne



TM 5-3895-359-14&P
TABLE OF CONTENTS (CONTINUED)

SECTION 2 MAINTENANCE (CONTINUED)

[SUBSECTION 4/ROTOR DRIVE

PAGE PAGE
Cutaway Detail .........ccceeverieeieieeie e SlPPAGE .vovieiiiiee e [4-5
General DESCHPLON ........cvovveeeeeeeeeee e VIBIAtioN .....cooveveeieeeeeeeeeeeeeeeeeeee e [4-5
OPEIAtION ...cvevviieiiieieieieeie e, Checking for Misalignment ...............c.ccccveunene.n. [4-6
Clutch InStallation ............cccveveveveeeereeeereeeeen, Two Speed Rotor Drive Transmission ............... [4-7]
Inspecting Engine Flywheel ......................... Rotor Drive AXIE .......ccovuiiiiiiiiiieiii e, 4-1
Installing Clutch Assembly ..........cccccccovunneee. GENEIAl .eveiiiiiiiee e 4-1
Release Travel Chart.........ccccccoviiiiiiii, Disassemble AXle ......ccccoooiiiiiiiiiii, -
Clutch Pedal Adjustment ............ccccceeververreennnnn. [4-3 Disassemble Drive Unit ..........c.cccccevevveennnne. 4-1
Common Service Problems/Remedies .............. [4-4 Exploded VIEW ........cccccoeveveeeereeeeeeeeee [4-13
(01 111 (=] SRR Prepare for Reassembly ............cc.ccceuveueenne. [4-14]
AGIESSIVE ...veveeeieeeeeeeeeeeee e 4-4 Reassemble AXIE ........c.cooeeeeeererereenn [4-16
Insufficient Release ..........c.cccceveeveverenennnn. LUBFICALION ..oveviviceeceececeeeeeee e 4-20
Hard Pedal ... Torque Specifications ..o, 4-20)
[SUBSECTION 5 REAR AXLE AND FINAL DRIVE
Rear Axle Assembly and Final Drive...................... [5-1 DisasSeMbBIY ......ccvevveiieiiiieecee e [5-8
GENEIAl .o 5-1| Cle@NiNG......cveoveveeeeeeeeeee e [5-8
REMOVAl ..cvveeeceeeeeeeeeeeeeeeeee e 5-1 INSPECHON. .....c.veveeeeeeeeeeeeee e [5-8
Prepare for Disassembly ...........c.cccoceevevenenn. 5-1| REPAIN ...t [5-8
Planetary Wheel ENdS ...........ccoooeiiiiiiiiiieiiiiiiiiinnn, [5-2 ASSEMDIY oo 5-10
Remove Planetary Spider Assembly ............ [5-2 Traction Drive AXIE ......cccocveiiiiie e 5-10
Disassemble Planetary Spider Assembly....... 5-2 (CT=YaT=1: | 5-10
Disassemble Brake Shoe and Liner Assembly ..... 5-4 Disassemble AXIE..........cccoveeveeeeeeieceeae 5-10
Install Brake Assemblies ........c..cccooveeevivnennn. 5-4| EXploded VIEW .........ccoveveeeerceeeeeeee e 5-1
Assemble/Install Hub and Drum Assembly .... [5-4 Disassemble Drive Unit............c.ccccoveeueenenne.. B-12
Wheel Bearing Adjustment ..............c.c.c........ 5-5 Prepare for Reassembly.............cccccoceevevenenn. 5-13
Reassemble Planetary Spider Assembly ...... 5-6 Reassemble AXIE .......c.ccoeeveveeveeeeeeeeen, [5-15
Install Planetary Spider Assembly ................. LUDFCALION ..ot [5-19
Two Speed Nose Box Transmission...................... [5-8 Torque Specifications ..........cccccevvvviiiiiiiinnnn, 5-19
GENETAl ..iiiieiie e [5-8

|[SUBSECTION 6|HYDROSTATIC PUMP AND MOTOR (TRACTION DRIVE)

Recommended Repair of Pumps and Motors in INSEFUCHIONS .. [6-9
the FIEIG. . ..ot [6-1] DIAGIAMS ..o n e, [6-10
GENEIAl...vivieeeeieieeeeeeee e, [6-1 ProCEAUIES ......cvveveevieveeveeeeeeeee e, 6-13
Hydrostatic Drive Schematic..............c.ccccocvevnae. Control AdiUSEMENLS .......coveeereeeeeeeee e 6-15
Hydrostatic Traction Drive and Gearing Arrangement MiINOr REPAIIS. .....oie et 6-17
DIAGIAM .....veeeieeeeeeeeteeee e e INtrOdUCHION......cvveiiiiieiecieee e [6-17
Maintenance INformation....................ccccceevreeenn.. [6-4 GeNETAL.......cooveeeeeeeeeeeeeeeeeeee e [6-17
Hydrostatic Pump and Motor......................... [6-4 Shaft Seal ......ccccvevveiieiiiiece e 6-18
Manual Displacement Control ....................... [6-4 Manifold Assembly Components .................. 6-19
Specifications and Requirements.................. [6-4 Motor Manifold ..........c.cccovveeveveeeeeeeeeeene, 6-20
Fluids, Start Up Procedure and Charge Pump and Charge Check Valves ..... [6-20
System Maintenance .............c.cocveveveveevenne. [6-5 (070217 ) IR [6-22
BasiC OPEration ..........ceevvverieeiieaiieesieesieeieeneeens [6-6 MajOr REPAIIS. .....veeveeivieeiieiieeeiie e [6-23
Hydrostatic Pump and Motor......................... Fixed Displacement Motor ................c.coco...... [6-23
Hydraulic Support System i ...........ccccvvveeeeeen. [6-7] Variable Displacement Pump ...........ccccceee.... 6-32
Removal and Replacement...............cccceuueee. [6-8 Installation Torque Values..............ccccceevvennn. 6-50
TroublesShooting .........c.ccovevveeeeceeie e [6-9



TM 5-3895-359-14&P
TABLE OF CONTENTS (CONTINUED)

SECTION 2 MAINTENANCE (CONTINUED)

[SUBSECTION 7 HYDRAULIC PUMP (HYDRAULIC CONTROLS)

PAGE PAGE
GONETAL ...t E PUMP ASSEMDBIY ..o, [7-3
OPEIALION ... ee e Break In of Repaired PUMPS .......ccccoveevivrevennnnn. [7-68
PUmMp REMOVAl .....cceeiiieiieiieeeece e

|SUBSECTION § HYDRAULIC CONTROL VALVES

General DesCription ..........cociveiiiiiiiiieeeeeeeeiie e Replacing Center Section Assemblies
Replacing Spool Seals in Control Valve ............... 8-2 INTNE VAIVE ..o

|[SUBSECTION 9/ HYDRAULIC CYLINDERS

Crane Lift Hydraulic Cylinder.............cccccoeveevenrnne... lo-1 Spray Bar RAM ........cccceeveeeeeieeeecieeeeeeeeeeeeeeenenenn, [9-2]
Tailboard Hydraulic Cylinder ..............cccccoeeeueennea. 0-1

SUBSECTION 10 DIESEL ENGINE

CHAPTER CHAPTER
General Information ..............cccocuven..n. f0-1-1] Electrical Equipment, Instruments and
Engine (less major assemblies) ........... [10-2-1 Protective SyStem .........c.ccecvvevevennn.
Fuel System and Governor ................. [10-3-1] [a] Operating Conditions................c..c.......... [10-9-11
Air Intake SYStEM .......coeveeeeereeennn, [10-4-1 % TUNE-UP oo, fl0-10-11
Lubrication System ...........ccccevvvvinnnnn. 110-5-1] Preventive Maintenance, Trouble Shooting
CoO0liNG SYStEM ......ocvieeieeeeeeeeeern 10-6-11 Storage and Plugging Charts................
Exhaust System .........cccooeeeiiiiiiiiinnnnn. 10-7-1

[SUBSECTION 11 POWER STEERING PUMP

DESCHPLON ...t 111 REASSEMDBIY .....coovovieiieeeeeeeeeeeee e 11-6
Principles of Operation ............ccccceeeiiiiiiiieeiinnnnn. 11-1l Steering Gear Replacement .............ccccevvvennn. 111-7
Installation and Operation .............cccccceoiiiinneen. [11-2 Removal ..., 11-7]
Hydraulic Fluid Recommendations .................... 11-3 Installation ... 11-7
Service Inspection and Maintenance ................. 11- Front Axle Replacement ............ccccccviiiiiinnnnnn,
Troubleshooting ..........ccccevvvviiiiiiiiiiiiiiiiees - Removal ... -7
Overhaul .......cccccciiiiii 11- Installation ..........ccccevviiii 11-7
Disassembly ..o - Front Axle Repair...........ccevviiiiiiiiiiiiieeeeeeeeiiinn 11-8
Inspection, Repair and Replacement............ 115
[SUBSECTION 12 STEERING CYLINDER
(CT=Y0T=Tr- | PR 12- ASSEMDBIY .o 12-1]
DisassembIy .......ooooiiiiiiiiii e, 12- Power Steering Valve Unit ............ccccevviiinnnnn, 12-2

|[SUBSECTION 13|V.P.l. SYSTEM (FLUID HANDLING)

INFOAUCHION ... [13-1 Proportioning System Unit ..........c..cccvevvevennne.n. (13-4
System Calibration ............ccccoeeveeevieeieeceeeeene. [13-2) Application Reference Chart ...............ccccccueenee. 13-5
Meter Recording Unit ...........cceeviiiiiiieiiiieiiinnnn, 13-2 Suggested External Power Source Circuitry ...... 13-6
Travel Speed Unit ..., 3-4 Troubleshooting ..., 13-7
Application Rate Unit ..........cccceevvvevieeeireiennn, 3-4 Possible COIMECHONS .........cccceeveeeveeieeeieeeenn [13-7




TM 5-3895-359-14&P

TABLE OF CONTENTS (CONTINUED)

SECTION 2 MAINTENANCE (CONTINUED)

|SUBSECTION 14/ GASOLINE PUMP ENGINE PAGE

Component Description and Maintenance ......... 14-1

OIl Filter .....vvviiiiiiiiiiiiiiiiiiieee 4-

Air Cleaners .......ccccccv

Oil Bath Air Cleaner ..........ccccccvvvvvvvvnnnnnnnnnn. 14-

Fuel Strainer .........coocveeeeeieieeeieieieienan [14-1

Carburetor Adjustment .............ccoceeveeveeenen. [14-1

Magneto Breaker Point Adjustment ............. [14-2

Magneto Ignition Spark ............cccceevevennen. [14-2

FiriNg OFder ........ccooveveeeeeeeeeeeeeeeee e [14-2

Magneto TIMING .....ccocveeveeeeeeeeeeeeeeeeeenas [14-2

Electrical Wiring Circuits .............ccccceevienens 14-4

Restoring Compression ..........cc..eeeieeeeeeeenns E-=A

SPArK PIUGS ..o, 14-

High Temperature Safety Switch ................. 14-4

Keeping Engine Clean ............cccccceveveunnn.. [14-5
Trouble - Causes and Remedies ...........ccccvvvveee 145

Starting DIfficUties ...........cccccceveveveeeveeeeen. [14-5

FUEI MIXEUFE ..o, [14-5
COMPIESSION ..o, [14-6
IGNILION L.eeeie e 14-6
ENging MISSES .......cccvvveieviiiieeiiiieee e, 114-6
Engine Surges or Gallops ..........cccceevvenenn. 14-6
ENgine StOPS ..oevvveiiiiieiiiiiii e -
ENgine OVErheats ...........cccoceeeeeeeeeennan. [14-6
ENGINe KNOCKS ..o [14-7
Engine Backfires through Carburetor ....... 14-7|

Disassembly and Reassembly of Engine ........... -

SUBSECTION 15 LUBRICATION CHARTS

Lubrication Chart 1 (General) ...........ccccvevveuean..n. [15-1

Hydraulic Oil Properties .............cccceevvevevennennnn. [15-21

[SECTION 3IPARTS

Rotor Hood, Tailboard, Lift Arms, Hood Arms,

Jack Axle Arms and SKiS .........c..cccoevene. 3-1-1
ROLOr ASSEMDBIY ....ovvveviecee e 3:33
Rotor Drive Chain Case .............ccccccccevevene... [3-4-4
ROOr DIV LiNE ...c.ovveveeeeeeieeeieceeeeeee e, [3-6-6
Emulsion Pump Assembly .........cccccoovvvevevennne. [3-8-8
Pump for Wash-Down System ....................... 3-10-10
Emulsion Handling Unit Piping, Controls,

Hydraulic Lines and Pitting ....................... [3-11-11]
Flow Meter ... 3-15-1
Water and Asphalt Spray Bars and Rotor

HOOd COVEIS ....coovvviiiiiiiiiiiiiii 3-18-18
Traction Drive Wheel Ends and Brakes .......... 13-20-20
Two Speed Transmission - Rotor Drive .......... [3-23-23]
Traction Drive Transmission (2 Speed) .......... 13-26-26
Traction Drive AXIe ........cccccvvvvvivviviiiiiiiiiiininns 3-28-2

Testing Rebuilt Engine ............cccoveeveneene.e.
PAGE ...
ACCESSOIES et 114-1]
FIYWheel .......ccooviiiiiiiiiiccee e, (147
AIr SNroUdING ....oovveeveeeceeee e [14-7
FUEI LING ..o, [14-8
Carburetor and Manifold .............c.cc.cocue..... [14-§
Cylinder Head ..........cccccvevveevevecieicieen [14-8
GEAI COVEN ..o, [14-9
Camshaft Gear ..........ccccccvvvvviiiiiiiiiiiiiiiiiinn, 4-9
Idler Gear and Shaft ............ccccoceveverennenn. [14-9
Ol PAN .o, [14-9
Oil PUMP o [14-9
Pistons and Connecting Rods ..................... 14-9
PiStON RINGS ...covoveveeieeeeee e [14-11
Cylinder BIOCK ......c.coveveeieeeeeeeeeeeeeeeeee [14-11
Valve and Seat INSErS ..........cccoceeevrervrnnnnn, [14-11]
Crankshaft ..........cccocoveveveeeeeeseeneeseenen, [14-12
CaMSNAFE ..., [14-12
Valve TapPets .....coooveeiiiiiiiieeeiieeii e 14-1
Governor-Operation ............cccceveeeevivneeeennn, 14-13
Governor AQjUSIMENt ..........ceeueeeeeeeeerenenn. [14-13
Walbro Carburetor .............ccccoeeeeeeeeeeererennnnes [14-14
OPEIALION ... 14-14
Trouble-Causes and Remedies ................... [14-14
DiSASSEMDBIY ..o 14-15
Reassembly ... 14-1
Lubrication Chart 2 (Emulsion Handling
SYSEM) o 153
ROtOr Drive AXIE .....ooveieiciieeciee e 13-30-30
Traction Drive PUMpP .......ooiiiiiiiiiie,
Traction Drive Pump with Universal Joint
Connections (Front of Diesel) ................... [3-35-35
Traction Drive MOtOr .........c...cccoveveueeevereenennne. [3-36-36
Traction Drive Hydraulic Lines ........ccccccccoo.... 3-37-3
Hydraulic Pump for Tailboard - Spray Bar and
Crane RamMS .........cceeviiieiiiiiiee e,
Hydraulic Control Valve for Tailboard and
Rotor Lift RaMS .......coovvvvviiiiiiiiii, 3-41-4
Model V20 Directional Control Valve Typical
Main Assembly ........ccoooiiiiiiiiii 3-43-43
4-Way, 3-Position Valve Section..................... 13-44-44)
Standard Spool Positioner ..............cc........ 3-45-45
Handle Bracket Assembly ................cccc.

Optional Vertical Handle and Bracket Assembly B-46-46]



TM 5-3895-359-14&P

TABLE OF CONTENTS (CONTINUED)

SECTION 3|PARTS (CONTINUED)

PAGE PAGE
Load Check Plug Assembly .........c..cccocveveunne.. [3-47-47 Magneto and Gear Cover Group ..................... [3-76-76
Model RD50N Main Relief Valve (Non-Adjustable) ..[3-48-48 KO5L Oil Pump AsSemblY .........covvvevrrrerenne. [(3-77-77
Hydraulic Lines - Valve to Spray Bar ............... 3-50-50 T89K-SI, Governor Assembly .........ccccvvveiennnn. 3-78-78
Hydraulic Lines Schematic for Rotor and Tailboard .[3-51-51 TT-45-L and TT-45L-1 Governor Control
Hydraulic Cylinder for Spray Bar and Fifth Wheel...[3-53-53 ASSEMDIIES ..ot [3-79-79
Hydraulic Cylinder Ram for Rotor Lift .............. Q 12 GASKEL St ..o,
Hydraulic Cylinder for Spray Bar and Fifth Wheel ....[3-55-55 Starting Motor Assembly with Folo-Thru .......... 3-81-8
Hydraulic Cylinder for Tailboard ...................... [3-56-56 Starter MOUNtING ......covvervveeeeeeeeeeeceneneneeeeens
General Motors Diesel Power Unit .................... [3-57-57] YC-66D-S1 High Temp. Safety Switch Kit .......
Power Steering PUMP ........ccovevveeveeiereeeeneennd [3-61-61] Walbro Carburetor Model Lub .............ccco........
Power Steering Cylinder ...........c.cococeevvveennn. 3-62-6 LO-64 Side Mount Air Cleaner Assembly ........ [3-86-84
Fifth Wheel - Tach Drive ............cccccevevruernne.. | [3-64-64 MAGNELO ...cvvveveeeceeeeeeeeetee e, [3-87-87
Exploded View of ENGINE .......ccoovvvveveeeeeeenennn. [3-67-67 Front Axle ASSEMDIY .........ccceieveieeeeeeeseenean [3-90-90
Manifold and Crankcase Group ....................... [3-68-68 CONTOIS .ottt 3-92-9
Crankshaft, Piston and Connecting Rod Group [3-70-70 Main Frame, Engine House, Floorboard
Camshaft and Fuel Pump Mounting Group.......[3-72-72) AN FENTEIS ..o, 3-96-96
Oil Filter and Oil Filler Mounting Group ........... [3-73-73 Fuel Tank for Diesel Engine and Operator's Seat.... 3-99-99
AIF SRIOUAING v, [3-74-74 Decals and Labels.............ccocervereveeeerennn] [3-100-100
Cylinder Block Assembly .........ccccovevvevieevennan. [3-75-75] Wiring Schematic - Lighting ..........ccccceevane..
SECTION 4 SOMARPI

PAGE

[Sub Section I General [4-3-3]
Sub Section || Maintenance 4-3-5
[Sub Section Il Repair Parts Supply 4-3-7
Equipment Publications [A-1]
Warranty Guidelines B-1
Maintenance Allocation Chart C-1
Modification Procedure
Basic Issue Item List
Items Troop Installed or Authorized List F-1
Appendix G Prescribed Load List/Authorized Stockage List
Appendix _H| Maintenance and Operating Supply List
Appendix 1] Requisitioning Processing General Instructions
Preventive Maintenance Checks and Services

v/(vi Blank)



SECTION 1 OPERATION
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Figure 1-1. General View, Model HDS-E Standard Pulvi-Mixer With Asphalt Emulsion Handling System.

Warranty

We warrant to the original user that all construction
machinery products of our manufacture will be free from
defects in material and workmanship and will possess
the characteristics represented in writing by us. Any
claim under the above warranty must be made within a
period of fifteen (15) months from date of delivery to the
user. Upon satisfactory demonstration of the merits of
the claim, we will, within a reasonable time, make any
necessary repairs or corrections, or at our option,
replace defective parts free of charge. Charges for
correcting defects will not be allowed, nor can we accept
goods returned for credit, unless we are notified in
writing and the return or correction is authorized by us in
writing. This warranty will not apply to any product
which shall have been repaired or altered outside of our
factory in any way so as, in our judgment, to affect its
stability or reliability, nor which has been subjected to
misuse, neglect or accident. NO FURTHER

WARRANTIES, INCLUDING WARRANTIES OF
MERCHANTABILITY OR OF FITNESS FOR PURPOSE
ARE MADE BY US, and this paragraph sets forth the full
extent of our liability arising from the manufacture, use
or sale of our products. No allowance will be made for
delays or loss of profit, nor for any other consequential
damages or injuries, whether based on tort or contract.

Damage Claims

REXWORKS Inc. assumes no responsibility for delays
or damage to merchandise while in transit.  Our
responsibility ceases upon delivery of shipment to the
transportation company, from whom a receipt is
received showing that shipment was in good condition
and properly packed when delivered to them; therefore,
claims for parts lost or broken in transit should be made
by you to the transportation company.



General Machine Description

The Model and Serial Number plate is affixed to the
firewall of the machine and facing the operator. See

Figure 1-2.
FRex

0 WODEL o)
[seriaL No. ]

CHAIN BELT COMPANY
MILWAUKEE 1, WISCONSIN

Figure 1-2. Number Plate

The Hydrostatic Self-Propelled Stabilizer is a machine
designed specifically for use in pulverizing the subgrade
prior to the addition of a suitable binder, or merely
blending in the case of purely mechanical stabilization.

Stabilization means the mechanical mixing of the coarse
and fine aggregate into a homogeneous mixture. This
mixture is stable because the voids that normally exist
where coarse materials are lying adjacent to one
another separated from the fines, are eliminated.

The machine's performance accomplishes many
functions such as:

Mixing of the bituminous wearing surface.
Stabilization of asphalt roads and shoulders.

Stabilizing airport runways, taxiways, earth dams
and embankments.

Construction material reduction, moisture
introduction, aeration of material and land clearing.

Use in all types of road stabilization using bitumen,
cement, lime, chlorides and other stabilizing
additives.

The mixing of additives at the most ideal location
within the mixing chamber.

The machine consists of a series of major components
each of which is dependent upon the others to perform
the final function for which the machine was designed.

The engine is probably the most important component,
since it is the source of all power for the machine. A 4
cylinder diesel engine is used as standard power.

The traction drive is accomplished hydrostatically. The
engine drives a variable displacement hydraulic pump
off the front of the engine crankshaft, which in turn
drives a fixed displacement hydraulic motor. The
hydraulic motor is mounted on a two speed transmission
or nose box which is part of the planetary rear axle, thus
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the speed of the vehicle is infinitely variable in two
ranges. Low or working range 0-2 1/2 mph; high or
traveling range 0-15 1/2 mph.

The planetary rear axle is equipped with brakes which
are operated individually by two master cylinders. In
addition to the hydraulic brakes on the axle, the
hydrostatic system has inherent dynamic braking which
will probably be used more than the brakes on the axle.

The work of pulverization is accomplished by the rotor
which is driven by the engine through a clutch, two
speed transmission and jack axle differential which
evenly divides the power to the rotor. A shear coupling
in the driveline provides shock protection for the drive
train.

The standard tines, 103 1/2 bevel edge type, are
arranged on the rotor to form a spiral pattern, and to
overlap by 3/,6" to insure the cutting of a flat bottom.

The spiral pattern allows four tines in any longitudinal
row to cut simultaneously.

The maximum cutting width of the rotor is 6'-6 1/4".
Maximum cutting depth 0 10 1/2".

The mixing chamber or hood assembly is composed of
the following components: hood, hydraulically operated
tailboard, hood lift bar assembly, tailboard wear plate,
skis and hood adjusting bolts. The hood confines the
material while mixing to control pulverization and
thoroughness of mixture or integration of materials.
Raising the tailboard permits aeration of mixture to
reduce moisture content. Hood adjusting bolts are
provided to obtain the right angle of skis for floation of
hood assembly on the materials being mixed.

The wear plate attached to the tailboard provides strike-
off of mixed material for proper contour and
compaction. A lifting bar is attached to the hood for
raising with the crane.

The crane is used to lift the rotor and/or hood assembly
from material for turn-arounds or maneuvers during
mixing passes, parking, loading and unloading the
machine.

The crane is pivoted at the bottom and actuated by a
double acting hydraulic cylinder which receives oil under
pressure from the hydraulic pump through a control
valve at the operator's location. The crane lifts the hood
and rotor by means of the rotor and hood lifting bars.

The hydraulic system consists of the following
components.

A. Hydraulic pump for power steering The pump is a
vane type, and is mounted on the left front side of the
engine and is belt driven. This pump supplies oil to the
power steering ram only.



B. Hydraulic pump for crane, tailboard and spray bar
This pump is a positive displacement, gear type and is
mounted at the rear of the engine off the accessory
drive opposite the engine tachometer. This pump
supplies oil to the crane and tailboard rams, and to the
spray bar ram.

C. Hydrostatic pump, traction drive Pump is located at
the front of the engine and driven off the engine
crankshaft. The pump is of variable displacement type
and supplies oil under pressure to the hydrostatic motor.

D. Hydrostatic motor, fixed displacement Mounted on
the 2 speed trans. or nose box of the rear axle
differential, motor receives oil from the hydrostatic
pump and drives the rear axle assembly.

E. Oil reservoir The oil reservoir is located to the left
side of the engine dash assembly just below the
hydraulic control valve and supplies and receives oil for
the entire hydraulic system, except power steering.

F. Hydraulic control valve A two spool dual control
valve is used. The valve spools are 4-way type and the
valve has an "open center" or neutral position which
permits the oil to be pumped unrestricted from the
reservoir thru the pump and control valve back to the
reservoir.

V.P.l. Fluid Handling System

The V.P.. is an electrically instrumented system
provisioned with gauges and a liquid control to visually
indicate to the operator the performance of the fluid
handling system.

It operates on an electrical balance principle that
integrates the fluid rate of flow with the stabilizer travel
speed, fulfilling the need for more accurate control and
faster dispersion of liquid, (emulsified asphalt, water or
asphalt cutbacks).
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Volumes of liquid up to 500 gallons per minute can be
obtained and controlled with extreme accuracy. This
system minimizes the number of re-mix passes,
advances the travel speeds, which also benefits the tank
trucks resulting in fewer problems that otherwise might
be encountered at slower travel speeds.

Diesel Engine Principles of Operation

The diesel engine is an internal combustion power unit,
in which the heat of fuel is converted into work in the
cylinder of the engine.

In the diesel engine, air alone is compressed in the
cylinder; then, after the air has been compressed, a
charge of fuel is sprayed into the cylinder and ignition is
accomplished by the heat of compression.

The Two-Cycle Principle

In the two-cycle engine, intake and exhaust take place
during part of the compression and power strokes
respectively, as shown i In contrast, a four-
cycle engine requires four piston strokes to complete an

operating cycle; thus, during one half of its operation,
the four-cycle engine functions merely as an air pump.

A blower is provided to force air into the cylinders for
expelling the exhaust gases and to supply the cylinders
with fresh air for combustion. The cylinder wall contains
a row of ports that are above the piston when it is at the
bottom of its stroke. These ports admit the air from the
blower into the cylinder as soon as the rim of the piston
uncovers the ports (scavenging).

The unidirectional flow of air toward the exhaust valves
produces a scavenging effect, leaving the cylinders full
of clean air when the piston again covers the inlet ports.
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Figure 1-3. Two-Stroke Cycle Operation



As the piston continues on the upward stroke, the
exhaust valves close and the charge of fresh air is
subjected to compression (compression).

Shortly before the piston reaches its highest position,
the required amount of fuel is sprayed into the
combustion chamber by the unit fuel injector (power).
The intense heat generated during the high compression
of the air ignites the fine fuel spray immediately. The
combustion continues until the fuel injected has been
burned.

The resulting pressure forces the piston downward on its
power stroke. The exhaust valves are again opened
when the piston is about halfway down, allowing the
burned gases to escape into the exhaust manifold
(exhaust).

Shortly thereafter, the downward moving piston
uncovers the inlet ports and the cylinder is again swept
with clean scavenging air. This entire combustion cycle
is completed in each cylinder for each revolution of the
crankshaft, or, in other words, in two strokes; hence, it is
a "two-stroke cycle".

The two-cycle engines covered in this manual are
produced in three, four and six-cylinder models having
the same bore and stroke and many of the major
working parts such as injectors, pistons, connecting
rods, cylinder liners and other parts that are
interchangeable.

The blower, water pump, governor and fuel pump form a
group of standard accessories which can be located on
either side of the engine, regardless of the direction of
rotation. Further flexibility in meeting installation
requirements can be had by placing the exhaust
manifold and the water outlet manifold on either side of
the engine This flexibility in the arrangement
of parts is obtained by having both the cylinder block
and the cylinder head symmetrical at both ends and with
respect to each other.

The meaning of each digit in the model numbering
system is shown in . The letter L or R indicates
left or right-hand engine rotation as viewed from the
front of the engine. The letter A, B, C or D designhates
the blower and exhaust manifold location as viewed
from the rear of the engine.
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Each engine is equipped with an oil cooler, lubricating
oil filter, fuel oil strainer, fuel oil filter, air cleaner,
governor, fan and radiator, and starting motor.

Full pressure lubrication is supplied to all main,
connecting rod and camshaft bearings, and to other
moving parts within the engine. A gear type pump
draws oil from the oil pan through an intake screen,
through the oil filter and then to the oil cooler. From the
oil cooler, the oil enters a longitudinal oil gallery in the
cylinder block where the supply divides; a portion
entering the by-pass filter. if used, and then draining
back into the oil pan, part going to the cam and balance
shaft end bearings and cylinder head, with the
remainder going to the main bearings and connecting
rod bearings via the drilled crankshaft.

Coolant is circulated through the engine by a centrifugal-
type water pump. Heat is removed from the coolant,
which circulates in a closed system, by the heat
exchanger or radiator. Control of the engine
temperature is accomplished by a thermostat which
regulates the flow of the coolant within the cooling
system.

Fuel is drawn from the supply tank through a strainer by
a gear-type fuel pump. It is then forced through a filter
and into the fuel inlet gallery in the cylinder head and to
the injectors. Excess fuel is returned to the supply tank
through the fuel outlet gallery and connecting lines.
Since the fuel is constantly circulating through the
injectors, it serves to cool the injectors and also carries
off any air in the fuel system.

Air for scavenging and combustion is supplied by a
blower which pumps air into the engine cylinders via the
air box and cylinder liner ports. All air entering the
blower first passes through an air cleaner or silencer.

Engine starting is provided by an electric starting
system.

The electric starting motor is energized by a storage
battery. A battery-charging alternator, with a suitable
voltage regulator, serves to keep the battery charged.

Engine speed is regulated by a mechanical type engine
governor.

GENERAL SPECIFICATIONS

4-71
Type 2 Cycle
Number of Cylinders 4
Bore (inches) 4.25
Bore (mm) 108
Stroke (inches) 5
Stroke (mm) 127
Compression Ratio (Nominal) ("N" Engines) 18.7to 1
Total Displacement - cubic inches 284
Total Displacement - litres 4.66
Firing Order - R.H. Rotation 1-3-4-2
Number of Main Bearings 5
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Figure 1-4. Model Number Coding




Diesel Engine Model and Serial Numbers

On all current Series 71 engines, the engine serial
number and the engine model number are stamped on
the cylinder block (Eigs. 1-4/and[1-5). The engine serial
number and model number are also stamped on the
Option Plate (when used) attached to the valve rocker
cover.

Diesel Engine Serial Number

The engine serial number is prefixed by numerals
indicating the number of cylinders and the letter "A"
which designates a Series 71 engine.

Diesel Engine Model Number

Current Series 71 engines are identified by an eight digit
model number (Fig. 1-4). The engine model number
1065-7001 illustrated is interpreted as follows: Series
71 In-line engine (1), six-cylinder (06), generator set (5),
right-hand rotation with "C" accessory arrangement (7),
four-valve head "N" engine (0) and specific model
variation No. 1 (01).

4A2605963
1043-7100

Figure 1-5. Typical Engine Serial Number and
Model Number as Stamped on Cylinder Block
Option Plate

An option plate, attached to the valve rocker cover (only
one valve rocker cover of a multiple engine unit), is
stamped with the engine serial number and model
number and, in addition, lists any optional equipment

used on the engine (Eig._1-6).
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VALVE ROCKER COVER

OPTION PLATE SMOKE EMISSION PLATE  siss

Figure 1-6. Option Plate

With any order for parts, the engine model number and
serial number must be given. In addition, if a type
number is shown on the option plate covering the
equipment required, this number should also be
included on the parts order.

All groups of parts used on a unit are standard for the
engine model unless otherwise listed on the option
plate.

Built-in Parts Book

The Built -In Parts Book is a photoetched aluminum
plate (Option Plate) that fit into a holding channel on the
engine valve rocker cover and contains the necessary
Information required when ordering parts. It is
recommended that the engine user read the section on
the Built -In Parts Book in order to take full advantage of
the information provided on the engine option plate.

Numerous exploded view type illustrations are included
to assist the user in identifying and ordering service
parts.

Pump Engine

Pump engines are of the four cycle type, in which each
of the four operations of suction, compression,
expansion and exhaust requires a complete stroke. This
gives one power stroke per cylinder for each two
revolutions of the crankshaft.

Cooling

Cooling is accomplished by a flow of air, circulated over
the cylinders and heads of the engine, by a combination
fan-flywheel encased in a sheet metal shroud. The air is
divided and directed by ducts and baffle plates to insure
uniform cooling of all parts.

Never operate an engine with any part of the
shrouding removed- this will retard air cooling.



Keep the cylinder and head fins free from dirt and
chaff. Improper circulation of cooling air will cause
engine to overheat.

Carburetor

The proper combustible mixture of gasoline and air is
furnished by a balanced carburetor, giving correct fuel to
air ratios for all speeds and loads.

Ignition System The spark for ignition of the fuel
mixture is furnished by a high tension magneto driven
off the timing gears at crankshaft speed. The magneto
distributor rotor turns at half-engine speed. The
magneto is fitted with an impulse coupling, which makes
possible a powerful spark for easy starting. Also, the
impulse coupling automatically retards the spark for
starting, thus eliminating possible kick back from engine
while cranking.

Lubrication System

A gear type pump supplies oil to four nozzles which
direct oil streams against fins on the connecting rod
caps. Part of the oil enters the rod bearing through
holes in the rods, and the balance of the oil forms a
spray or mist which lubricates the cylinder walls and
other internal parts of the engine. An external oil line
from the oil header tube in the crankcase lubricates the
governor and gear train.

Governor

A governor of the centrifugal flyweight type maintains
the engine speed by varying the throttle opening to suit
the load imposed upon the engine. These engines are
equipped with a variable speed control to regulate the
governed speed of the engine.

Rotation

The rotation of the crankshaft is clockwise when viewing
the flywheel or cranking end of the engine. This gives
counter-clockwise rotation when viewing the power
takeoff end of the crankshaft. The flywheel end of the
engine is designated the front end, and the power take-
off end, the rear end of the engine.

TM 5-3895-359-14&P

Horsepower

Horsepower specified in the accompanying chart is for
an atmospheric temperature of 60° Fahrenheit at sea
level and at a Barometric pressure of 29.92 inches of
mercury.

For each inch lower the Barometric pressure drops,
there will be a loss in horsepower of 3 1/2%.

For each 10° temperature rise there will be a reduction
in horsepower of 1%.

For each 1000 ft. altitude above sea level there will be
a reduction in horsepower of 3 1/2%.

The friction in new engines cannot be reduced to the
ultimate minimum during the regular block test, but
engines are guaranteed to develop at least 85 per cent
of maximum power when shipped from the factory. The
power will increase as friction is reduced during the first
few days of operation. The engine will develop at least
95% of maximum horsepower when friction is reduced
to a minimum.

For continuous operation, allow 20% of horsepower
shown as a safety factor.

R.P.M. HORSEPOWER
1400 17.2
1600 20.0
1800 22.5
2000 24.7
2200 26.5
2400 28.0
2600 29.2
2800 30.0
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Shipping and Lifting

Normally machines leaving the factory, shipping
domestic, are shipped as much assembled as possible
except for the miscellaneous equipment. Machines
shipping export will usually have the rotor and hood
assembly removed from the machine and crated
separately.

Machines may be lifted utilizing a four point suspension
using the two lifting eyes to the rear of the machine.
The front may be lifted at the front side with chain
hooks. Use a spreader bar approximately 45 inches
long to keep from damaging the engine housing. Lift
machine in a horizontal plane.

Diesel Engine

Remove the filler cap and fill the cooling system with
clean, soft water or a protective solution consisting of
high boiling point type antifreeze, if the engine will be
exposed to freezing temperatures (refer to Engine
Coolant). Keep the liquid level about two inches below
the filler neck to allow for fluid expansion.

The lubricating oil film on the rotating parts and bearings
of a new or overhauled engine, or one which has been
in storage, may be insufficient for proper lubrication
when the engine is started for the first time.

It is recommended that the engine lubricating system be
charged with a pressure prelubricator. set to supply a
minimum of 25 psi (172 kPa) oil pressure. to ensure an
immediate flow of oil to all bearings at the initial engine
start-up. The oil supply line should be attached to the
engine so that oil under pressure is supplied to the main
oil gallery.

With the oil pan dry, use the prelubricator to prime the
engine with sufficient oil to reach all bearing surfaces.
Use heavy-duty lubricating oil as specified under
Lubricating Oil Specifications. Then remove the
dipstick, wipe it with a clean cloth. insert and remove it
again to check the oil level in the oil pan. Add sufficient
oil, if necessary, to bring it to the full mark on the
dipstick. Do not overfill.

If a pressure prelubricator is not available. fill the
crankcase to the proper level with heavy-duty lubricating
oil as specified under Lubricating Oil Specifications.
Then pre-lubricate the upper engine parts by removing
the valve rocker cover and pouring lubricating oil, of the
same grade and viscosity as used in the crankcase,
over the rocker arms.

Fill the tank with the fuel specified under Diesel Fuel
Oil Specifications.

Be sure the tank fuel valve is open.
To ensure prompt starting, fill the fuel system between

the pump and the fuel return manifold with fuel. If the
engine has been out of service for a considerable length
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of time, prime the filter between the fuel pump and the
injectors. The filter may be primed by removing the
plug in the top of the filter cover and slowly filling the
filter with fuel.

NOTE: The fuel system is filled with fuel
before leaving the factory. If the fuel is still in
the system when preparing to start the
engine, priming should be unnecessary.

Check the batteries. The tops should be clean and dry,
the terminals tight and protected with a coat of
petroleum jelly and the electrolyte must be at the proper
level.

NOTE: Check the batteries with a hydrometer;
the reading should be 1.265 or higher.
However, hydrometer readings should always
be corrected for the temperature of the
electrolyte.

Fill all grease cups and lubricate at all fittings with
an all purpose grease. Apply lubricating oil to the
throttle linkage and other moving parts and fill the
hinged cap oilers with a hand oiler.

Adjust all drive belts as recommended under
Lubrication and Preventive Maintenance.

Pump Engine Lubrication

Before starting a new engine, fill the oil base with good
"gasoline engine" oil, as specified in the "Grade of Oil"
chart. Fill through the breather tube with 4 quarts of oil.

For run-in of new engines, use same oil as
recommended in Grade of Oil Chart.

After the engine has been run for a short time, the oil
lines and oil filter will have been filled with oil. Shut off
the engine and check the oil level by means of dip stick
(oil gauge saber). If necessary, add enough oil to bring
level up to the full mark. The dip stick location is below
the oil filler-breather tube.

Use only high-grade highly refined oils, corresponding in
body to the S. A. E. (Society of Automotive Engineers)
Viscosity Numbers listed in Grade of Oil Chart.

GRADE OF OIL
SEASON OR TEMPERATURE GRADE OF OIL
Spring, Summer or Fall
+ 120°F to 4 40°F SAE 30
Winter

+ 40°F to + 15°F SAE 20-20W
+ 15°F to 0°F SAE 10W
Below Zero SAE 5W-20

Use oils classified as Service MS, SD or SE

New engine 4 Qts.
Ccr::::?'sy. Qil and filter change 4 s,
Less — filter or filter chonge| 3% Qts.




Service Classification of Oil

In addition to the S.A.E. Viscosity grades, oils are also
classified according to severity of engine service. Use
oils classified by the American Petroleum Institute as
Service MS, SD or SE. These types of oil are for
engines performing under unfavorable or severe
operating conditions such as: high speeds, constant
starting and stopping, operating in extreme high or low
temperatures and excessive idling.

Fill the air cleaner bowl to level mark with the same
grade of oil used in the crankcase.

The fuel tank should be filled with a good quality
gasoline free from dirt and water. The capacity of the
tank is approximately 13 gallons.

The gasoline should have an octane rating of at least
90. Low octane gasoline will cause the engine to
detonate, or knock, and if operation is continued under
this condition, cylinders will score, valves will burn,
pistons and bearings will be damaged, etc.

Be sure that air vent in tank cap is not plugged with dirt,
as this would prevent fuel from flowing to the carburetor.
Preparation and Miscellaneous
Equipment

Make a good visual inspection and check of the
machine. Refer to the engine manuals or manual
included in the miscellaneous equipment. Also refer to
the lubrication chart in this manual for oils and grease
and points of lubrication.

Assembly  of

One set of extra shear pins and tines are included in the
miscellaneous equipment for spares.

Remove protective tape from gauges and instruction
plates.

Install operator's platform seat.
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Install exhaust extension on exhaust pipe and air
cleaner extension on air cleaner.

Check steering gear housing and hydraulic brake master
cylinder reservoirs. Lift access door on operator's
platform.

Assemble "skis" to hood bottom. The hood must be
raised to do this. Refer to "operating instructions". The
skis consist of two right and left side pieces. The rear
ski pins slip into slots in the hood base, then push or
pound ski forward to lock. Secure to hood with the bolts
provided. Fit and bolt front ski in place (Eig. _1-7).
Lower hood.

Figure 1-7. Hood Assembly

Connect intake hose to pump inlet. Install hose boom in
boom support at the right front of the mixer frame.
Hose is supported by means of a loop and spring.
Thread hose thru spring loop and attach end of spring to
boom hook.

Caution: Do not operate pump without liquid in the
pump body or damage to the pump seal will result.
(Refer to

liquid handling system before starting.)



Operation
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Prior to starting the Pulvi-Mixer, the operator should familiarize himself with all machine controls and engine equipment.
Control levers are identified on instruction plates attached to the hood top.

REFERENCE FOR FIGURE 1-8
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GALLONS PER MINUTE GAUGE (VPI)
FEET PER MINUTE GAUGE (VPI)
PROPORTIONING GAUGE (VPI)
GALLONS PER SQUARE YD. GAUGE (VPI)
HOOD AND ROTOR LIFT LEVER
TAILBOARD LEVER

SPRAY BAR LEVER

METERING VALVE LEVER
HIGH-LOW ROTOR DRIVE LEVER
ROTOR DRIVE CLUTCH PEDAL
HIGH-LOW TRACTION DRIVE LEVER
FORWARD-REVERSE LEVER
THROTTLE LEVER (ENGINE)
LOCKOUT KNOB LEVER (REVERSE)
HYD. BRAKES, RIGHT AND LEFT
APPLICATION CHART

DIESEL ENGINE START BUTTON
SHUT-DOWN LEVER

EMERGENCY PULL STOP

20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.

IGNITION KEY

PUMP ENGINE IGNITION KEY

PUMP ENGINE START BUTTON

PUMP ENGINE CHOKE LEVER

PUMP ENGINE THROTTLE

BRAKE LOCK LEVER

SERIAL NO. PLATE

LIGHTING SWITCH

INSTRUMENT PANEL LIGHTS

DIESEL ENGINE TEMPERATURE GAUGE
DIESEL ENGINE AMMETER

DIESEL ENGINE OIL PRESSURE GAUGE
DIESEL ENGINE TACHOMETER

PUMP ENGINE HOUR METER

PUMP ENGINE TACHOMETER

PUMP ENGINE OIL PRESSURE GAUGE
HYDRAULIC SYSTEM OIL TEMPERATURE
GAUGE

Figure 1-8. Operating Controls
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Diesel Engine

The instruments generally required in the operation of a
diesel engine consist of an oil pressure gage, a water
temperature gage, an ammeter and a mechanical
tachometer.

Also, closely related and usually installed in the general
vicinity of these instruments are certain controls
consisting of an engine starting switch, an engine shut-
down lever, an emergency pull stop and the engine
hand throttle.

Oil Pressure Gage

The oil pressure gage registers the pressure of the
lubricating oil in the engine. As soon as the engine is
started, the oil pressure gage should start to register. If
the oil pressure gage does not register at least the
minimum pressure listed under Running in the Engine
Operating Instructions, the engine should be stopped
and the cause of low oil pressure determined and
corrected before the engine is started again.

Water Temperature Gage
The engine coolant temperature is registered on the
water temperature gage.

Ammeter

An ammeter is incorporated into the electrical circuit to
show the current flow to and from the battery. After
starting the engine. the ammeter should register a high
charge rate at rated engine speed. This is the rate of
charge received by the battery to replenish the current
used to start the engine. As the engine continues to
operate. the ammeter should show a decline in charge
rate to the hatter). The ammeter will not show zero
charge rate since the regulator voltage is set higher than
the battery voltage. The small current registered
prevents rapid brush wear in the battery-charging
generator. If lights or other electrical equipment are
connected into the circuit. then the ammeter will show
discharge when these items are operating and the
engine speed is reduced.

Tachometer
A mechanical tachometer is driven by the engine and
registers the speed of the engine in revolutions per
minute (rpm).

Engine Starting Switch

The engine starting switch is mounted on the instrument
panel with the contact button extending through the front
face of the panel. The switch is used to energize the
starting motor. As soon as the engine starts. release
the switch.
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Shut-Down Lever

A shut-down lever is used to shut the engine down.
When stopping an engine, the speed should be reduced
to idle and the engine allowed to operate at idle for a
few minutes to permit the coolant to reduce the
temperature of the engine's moving parts. Then the
shut-down lever should be pushed in and held in until
the engine stops. Pushing in the shut-down lever
manually places the injector racks in the "no-fuel"
position. The shut-down lever should be returned to it's
original position after the engine stops.

Emergency Pull Stop

In an emergency or if after pushing in the shut-down
lever the engine continues to operate, the emergency
Pull Stop may be pulled to stop the engine. The
emergency Pull Stop will trip the air shut-off valve
located between the air inlet housing and the blower and
shut off the air supply to the engine. Lack of air will
prevent further combustion of the fuel and stop the
engine.

The emergency Pull Stop must be pushed back in after
the engine stops, so the air shut-off valve can be
opened for restarting after the malfunction has been
corrected. The air shut-off valve located on the blower
air inlet housing must be reset by hand, by pushing
handle in until it is latched, CAUTION The emergency
Pull Stop should only be used to stop the engine in an
emergency, as damage to the blower seals may result.

The manually operated shutdown device is operated by
the Pull Stop, located on the instrument panel, which is
connected to the valve shaft lever by a control wire.

Throttle Control

The engine throttle is connected to the governor speed
control shaft through linkage. Movement of the speed
control shaft changes the speed setting of the governor
and thus the engine speed.

Electrical Starting System

The electrical system on an engine generally consists of
a starting motor, starting switch, battery-charging
alternator, voltage regulator, storage hatters and the
necessary wiring. Additional electrical equipment may
he installed on the engine at the option of the owner.

Starting Motor

The electric starting motor has an overrunning clutch
drive. The overrunning clutch drive starters have the
solenoid mounted on the starter and have a totally
enclosed shifting mechanism.



Starter Switch

To start the engine, a switch is used to energize the
motor. Release tie switch immediately after tile engine
starts.

Battery-Charging Alternator

A Dbattery-charging alternator is introduced into the
electrical system to provide a source of electrical current
for maintaining the storage battery in a charged
condition and to supply sufficient current to carry any
other electrical load requirements up to the rated
capacity of the alternator.

Alternator Precautions

Precautions must be taken when working on or around
an alternator. The diodes and transistors in the
alternator circuit are very sensitive and can be easily
destroyed.

Avoid grounding the output wires or the field wires
between the alternator and the regulator. run an
alternator on an open circuit.

Grounding an alternator's output wire or terminals, which
are always hot regardless whether or not the engine is
running. and accidental reversing of the battery polarity
will destroy the diodes. Grounding the field circuit will
also result in the destruction of the diodes. Some
voltage regulators provide protection against some of
these circumstances. However, it is recommended that
extreme caution be used.

Accidentally reversing the battery connections must be
avoided.

Never disconnect the batteries while an alternator is in
operation.  Disconnecting the batteries will result in
damage to the diodes, due to the momentary high
voltage and current generated by the rapid collapse of
the magnetic field surrounding the field windings.

If a booster battery is to be used, the batteries must be
connected correctly (negative to negative and positive
to positive).

Never use a fast charger with the batteries connected,
or as a booster for battery output.

Never attempt to polarize an alternator. Polarization is
not necessary and is harmful.

The alternator diodes are also sensitive to heat, and
care must be exercised to prevent damage to them from
soldering irons, etc.

if faulty operation of an alternator occurs on an engine
equipped with an insulated starting motor.
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check to be sure that a ground strap is present and is
correctly installed.

Regulator

A regulator is incorporated in the electrical system to
regulate the voltage and current output of the battery
charging alternator and to help maintain fully charged
storage batteries.

Storage Batteries

Two 6-volt lead acid storage batteries are used and
connected in series which provide 12 volt power for the
electrical system.

The lead-acid storage battery is an electrochemical
device for converting chemical energy into electrical
energy.

The battery has three major functions:

1. It provides a source of electrical power for starting
the engine.

2. It acts as a stabilizer to the voltage in the electrical
system.

3. It can. for a limited time, furnish current when the
electrical demands of the unit exceed the output of the
alternator.

The battery is a perishable item which requires periodic
servicing. A properly cared for battery will give long
and trouble-free service.

1. Check the level of the electrolyte regularly. Add
water if necessary. but do not overfill. Overfilling can
cause poor performance or early failure.

2. Keep the top of the batteries clean. When
necessary, wash with a baking soda solution and rinse
with fresh water. Do not allow the soda solution to enter
the cells.

3. Inspect the cables, clamps and hold-down bracket
regularly. Clean and re-apply a light coating of grease
when needed. Replace corroded, damaged parts.

4. Use the standard, quick in-the-unit battery test as the
regular service test to check battery condition.

5. Check the electrical system if the batteries become
discharged repeatedly.

WARNING: Explosive gas may remain in or
around the batteries for several hours after
they have been charged. Sparks or flame can
ignite this gas causing



an explosion which could shatter the batteries. Flying
pieces of the battery structure and splash of electrolyte
can cause personal injury.

If the engine is to be stored for more than 30 days,
remove the batteries. The batteries should be stored in
a cool, dry place. Keep the batteries fully charged and
check the level of the electrolyte regularly.

The Lubrication and Preventive Maintenance section of
this manual covers the servicing of the starting motor
and alternator.

Forward and Reverse Travel
1. Place the rotor drive shift lever in neutral position.
The clutch pedal must be depressed when shifting.

2. The forward-reverse hand control lever (traction
drive), must be in neutral, (vertical position), and pulled
back against the stop. This is the longer of the two
levers to the right of the steering wheel.

3. Place the traction drive (high-low) lever in neutral
when starting. The lever may then be shifted to high or
low range.

CAUTION: Before starting an engine for the
first time, carefully read and follow the
instructions listed previously and in the
Engine Tune-Up Procedure.

Attempting to run the engine before studying these
instructions may result in serious damage to the engine.

Be sure the emergency Pull Stop lever (19) is pushed in
before starting the engine. The blower will be seriously
damaged if operated with the air shut-off valve in the
closed position.

To start the engine.
4. The shut-down lever must be pulled out.
5. Advance the throttle lever a slight amount.

6. Turn ignition key to "on," and depress starter button.
DO NOT START ENGINE BY TOWING. If engine fails
to start within 30 seconds, release starter button and
allow the starting motor to cool a few minutes before
trying again. If engine fails to start after four attempts,
an inspection should be made to determine the cause.
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CAUTION:
To prevent serious damage to the starter, if
the engine does not start, do not press the

Oil Pressure

Observe the oil pressure gage immediately after starting
the engine. If there is no pressure indicated within 10 to
15 seconds, stop the engine and check the lubricating
oil system. The normal and minimum oil pressures are
shown in Table 1-1.

Warm-Up

Run the engine at part throttle and no-load for
approximately five minutes, allowing it to warm-up
before applying the load.

OIL PRESSURE

Engine 4, 71 7N

Speed (rpm)| psi kPo psi kPa
1200

Normal 30-60 RO7-414 Fo-eo 207-414

Minimum 18 124 18 124
1500

Normol - - - -

Minimum - - - -
1800

Normal 38-60[262-414|38-60{262-4)

Minimum 27 186 27 186
2000

Normal - - - -

Minimum - - -~ -
2100

Mormal 40-60 R76-414140-601276-414

Minimum 30 207 30 207
2300

Normal 40-60 [276-414| - -

Minimum 30 207 - -

TABLE 1-1. Oil Pressures For Various Engine
Speeds

Inspection

While the engine is running at operating temperature,
check for coolant, fuel or lubricating oil leaks. Tighten
the line connections where necessary to stop leaks.

Engine Temperature
Normal engine coolant temperature is 160-185°-F (71-
85°C).

Crankcase If the engine crankcase was refilled. stop
the engine after normal operating temperature has been
reached.

allow the oil to drain (approximately 20 minutes) back
into the crankcase and check the oil level. Add oil. if
necessary. to bring it to the proper level on the dipstick.

Use only the heavy duty lubricating oil specified under
Lubricating Oil Specifications.



Cooling System Remove the radiator cap slowly after
the engine has reached normal operating temperature
and check the engine coolant level. The coolant level
should be near the top of the opening. If necessary, add
clean soft water or a high boiling point type antifreeze.

To move machine forward.

7. The rotor must be in the raised position (off the
ground). Pull the hood and rotor lift lever back until
rotor and hood clear the ground, then release lever to
neutral.

8. Place the high-low traction drive lever in either the
working range (low) or traveling range (high).

9. Advance throttle lever so the engine speed is
approximately 2000 rpm.

10. Move the forward-reverse lever forward a slight
amount until the machine begins to move forward. The
further forward the lever is moved, the faster the
machine will travel. Hydrodynamic braking will be
experienced as the lever is returned to neutral. In high
range, some noise may be experienced during
acceleration or deceleration or on a hard pull. This is
merely high pressure relief valves bypassing as is their
function. After momentum is obtained, the noise will
cease. If the grade or rolling resistance is too great,
shift to low range.

To move the machine backward.

11. Bring the machine to a stop by moving the forward-
reverse lever back against the stop and use foot brakes
if required.

12. Lift the lock-out pin knob and move the forward-
reverse lever backward until the machine begins to
move in reverse. The further the lever is pulled
backward the faster the machine will travel.

The machine has an engine governed speed of 2000
rom. The speed of the Pulvi-Mixer is infinitely variable
in forward or reverse between the limits of 0 to 2-lh mph
in working range (low) and O to 15-,1 mph in traveling
range (high). The machine must be stopped before
shifting the traction drive lever into the working or
traveling range.

Caution must be exercised during this familiarization
period as the controls may seem quite different from
conventional machines. The foot operated clutch has
no control over forward or reverse movement.

Avoid Unnecessary Engine Idling

During long engine idling periods, the engine coolant
temperature will fall below the normal operating range.
The incomplete combustion of fuel in a cold engine will
cause crankcase dilution, formation of lacquer or
gummy deposits on the valves, pistons and rings and
rapid accumulation of sludge in the engine.
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NOTE: When prolonged engine idling is
necessary, maintain at least 800 rpm.

To stop the engine.
13. Move the forward-reverse lever to neutral position.

Move throttle lever to idle. Let engine idle a few
minutes to lower engine temperature. Lower rotor and
hood assembly by pushing hood and rotor lift lever until
rotor and hood rests on the ground. Stop the engine by
pushing the shut-down lever "in." Turn ignition key to
"off." Depress brake pedal and depress brake pedal
lock.

Emergency Stopping

In an emergency or if after pushing the shut-down lever
"in," the engine continues to operate, the emergency
pull stop may be pulled to stop the engine. This control
cuts off the air to the engine. Do not try to restart again
until the cause for the malfunction has been found and
corrected. The air shut-off valve located on the blower
air inlet housing must be reset by hand, by pushing
handle "in" until it is latched.

CAUTION: The emergency pull stop should
only be used to stop the engine in an
emergency as damage to the blower seals
may result.

Rotor Depth Control Adjustment [Figure 1-9)
All rotor depth adjustments should be made with the
machine setting on a hard, level surface.

It is presumed that the operator is familiar with the
controls and the hood skis are attached.

1. Lower crane until the crane lifting ram is completely
collapsed and the crane will then be in a horizontal
position.

2. Adjust depth control caps (one each side) to the
desired depth (D). (D) would be from the bottom of the
depth control cap to the top of the rib of the hood.

3. Position the rotor depth cap so the distance between
the bottom of the cap and top of the traction spring is
equivalent to the rotor depth (D).

4. Adjust hood lift cap to top of bar for material mixing.
(Adjust lift cap down as required when aerating or
working on rotor.)

5. Adjust the hood tilt adjusting bolts (each side) so the
skies have approximately 2" clearance from the surface
to the front of the ski surface where shown.

The results of the above adjustments should give the
depth desired. The depth should be checked by actual
measurement of the cut when the machine has
processed 10 to 20 feet of material. Check as follows:
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Figure 1-9. Hood and Rotor Assembly Nomenclature

a. Bring the machine to a stop by placing the forward-
reverse lever in neutral, allowing rotor to continue to
turn.

b. Raise hood and rotor assembly by means of the
control lever so both hood and rotor clear the ground.

c. Move entire machine forward to uncover the cut.

d. Measure depth of cut and if necessary make final
corrections to the depth control caps and rotor depth cap
as required. After this procedure is followed, return
Pulvi-Mixer a few feet behind cut and continue.

Material Processing

When processing materials, the operator will have to
keep in mind the forward speed, positioning of the
tailboard, depth of cut plus the type of material being
processed, blended or pulverized.

CAUTION: Never attempt to engage rotor
clutch to drive rotor when rotor is down on
surface or in material. Severe torsional loads
imposed will damage driveline components.
Always have rotor raised and spinning before
lowering into material for mixing. Lower rotor
slowly into material.
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With the engine started, proceed as follows to assure
proper mixing, blending and/ or pulverization.

1. Make sure the rotor is in the raised position pull rotor
and hood lift lever back until rotor and hood clear the
surface.

2. Place traction drive lever in working range (low).

3. With clutch disengaged, place rotor drive lever in
either low or high range depending on the material.

NOTE: Use high range only for light or finish
mixing.

4. Engage clutch to start rotor turning.

5. Advance throttle lever so that the engine speed is
approximately 2000 rpm.

6. Lower hood and rotor gradually into material. This
can be done either when the machine is stationary or as
the machine moves forward.

7. Move the forward-reverse lever smoothly forward
until a point is reached where proper processing is
accomplished at maximum forward speed. As soil
conditions change, the



forward speed should vary accordingly. The rotor depth
control caps should always ride tight on top of the hood
reinforcing ribs.

8. By using the tailboard lever, adjust tailboard opening
so that an even flow of material results. The proper
retention of material in the mixing chamber controls the
buildup and spill-over. This affects the extent of mixing,
blending and pulverization.

To further simplify on the preceding procedure and to
add to the mixing operation the following information is
detailed:

a. At the job site, the material for mixing should be
either scarified (loosened), bladed or in windrows,
where applicable.

b. Drive onto the lane to be mixed with the hood
and rotor assembly raised. When in position to start
mixing operation with engine at 2000 rpm and at
normal operating temperatures, rotor at low speed,
slowly move forward-reverse lever forward,
increasing speed. As machine moves forward,
lower the rotor and hood assembly to full adjusted
mixing depth. Travel and mix as outlined in steps 5
thru 8.

c. To finish a run where the end joins a previous
section, operate the mixer right up to the section
end, decrease speed, depress rotor clutch, raise
rotor and hood assembly. This procedure will leave
a pile of material at the end. This pile can be
carried back by straddling it on the return trip. Work
it back or feather it out. Following this procedure
will prevent the movement of materials away from
the end or joint. Avoid successive starts on the
same spot without having first deposited a spill-over
pile from the previous run. (Too much material
moved from one spot, will of course, change the
grade and also result in a "leaning out" of the
mixture by constantly exposing new base material.)
In the event that the mixing unit is raised too rapidly
and a ridge is left, raise rotor, back up and lower the
mixing unit onto this ridge and work the mixer
through it and then proceed to "feather out" again.
Then the mixer unit can be raised all the way and
the machine moved to the next location.

NOTE: One of the most important functions
contributing to the efficiency of the mixing
characteristics of the mixer is the "spill-over”
mentioned in the previous paragraph. This
"spill-over" material will show up at the end of
a section when the mixer is stopped and the
mixing unit is raised for a turn-around. These
steps should be followed to achieve the
smooth finish results possible. d.
Work mixer right up to the end of the section
and stop the unit abruptly. Raise rotor into
hood with the hood remaining on the ground.
Slowly move the machine forward, thereby
dragging the spill-over material into the
trench left by the rotor. Stop working and
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turn around. The mixer is then worked back
into the section and the material "feathered
out" as described earlier.

CARRYOVER OF
% MIXED MATERIALS

ACCURATE
DEPTH CONTROL

FORWARD SPILLOVER

FOR
ADDITIONAL MIXING
ADJUSTABLE
HYDRAULIC .
STRIKE-OFF

DEFLECTION INTO
ROTOR FOR REMIXING

FLOOR SMOOTH
TOM CUT

S

Figure 1-10. Rotor Operation

e. This procedure will leave a finished surface that
will roll out smooth and level. A very important
function of the machine known as the diagonal cross
mix can be effectively incorporated into the process
after the admixture pass. This "cross-blending"
action serves to mix the materials and to blend out
any variations in materials, minor grade and crown.
Any road will normally require two cross mixing
passes and then straight passes to cover the full
width. The diagonal pass is accomplished by simply
driving the machine in long, easy curves, crossing
the work at a shallow angle of not more than 300
from straight ahead' position. DO NOT "swing" the
machine too short and cause the rear unit to spread
and overlap the outer edges. Long, easy turns work
out the best, starting from the outer edge of the
work.

f. Regulating the tailboard opening will control the
spill-over (or the amount of material carried forward
within the hood for remixing). The tighter the
tailboard opening, the better the mixing and
blending; however, the forward mixing speed, depth
of cut, type of material and engine power are all
factors that dictate how tight the tailboard should be.
This must be determined for each individual job.

g. On "slippery" or "tender" material where traction
can become a problem and wheel slippage occurs,
the crane should be raised slightly compressing the
traction spring, thereby effecting a weight transfer to
the rear drive axle and increasing tractive effort. As
long as the rotor depth control caps remain resting
on the hood reinforcing ribs, the depth of the cut will
not be affected.

h. When processing rocky or "bony" material where
severe shock can be transmitted to the machine,
reduce the engine rpm to 1200-1400 rpm. This
reduces the rotor rpm, proportionally and makes for
a much smoother operation without sacrificing any
mixing ability.



There are three alternatives available to the operator
when depth is not being maintained. Also if the depth
should vary, then the structural design criterion will also
vary. Therefore, these corrective actions should be
taken in preferred order.

1. Reduce forward travel speed until desired depth* is
obtained.

Figure 1-11. Instant Depth Check

2. Open tailboard to release unnecessary build-up of
material in the mixing chamber.

3. Replace the tines, if they are badly worn.

* Desired depth (Fig. 11) Instant check on controlled
depth can be made by merely looking to see if the gap
between the bottom of the depth control cap and the top
of the rib reinforcing is closed.

Shear Coupling

A shear coupling is provided in the rotor driveline. Its
purpose is to provide a protection to the power unit and
rotor two speed transmission that in the event the rotor
strikes an object it cannot move or climb over, the pins
will shear or break.

An extra set of pins are provided in the miscellaneous
equipment.
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Do not use cap screws or bolts in the coupling as a
substitute for the pins.

Figure 1-12. Shear Coupling

V.P.l. Fluid Handling System

The V.P.. is an electrically instrumented system
provisioned with gauges and a liquid control to visually
indicate to the operator the performance of the fluid
handling system.

It operates on an electrical balance principle that
integrates the fluid rate of flow with the stabilizer travel
speed, fulfilling the need for more accurate control and
faster dispersion of liquid, (emulsified asphalt, water or
asphalt cutbacks).

Volumes of liquid up to 500 gallons per minute (refer to
recapitulation chart, Table 1-2) can be obtained and
controlled with extreme accuracy. This system
minimizes the number of re-mix passes, advances the
travel speeds, which also benefits the tank trucks
resulting in fewer problems that otherwise might be
encountered at slower travel speeds.

CAUTION: The V.P.l. fluid handling system for
handling emulsified asphalt is designed to handle this
liquid at temperatures not to exceed 1500F and for
asphalt cutbacks not to exceed 2500F.

Whenever a new fluid meter assembly is installed in the
V.P.l. system, the V.P.l. panel must be recalibrated
with the meter. Refer to calibration instructions pages
thru



HDS-E

Main Asphalt

Aux. Water System

Emulsion w/ or w/o Pump

Line Size 4 24

*ok

Asphalt Emulsions Water
Recommended Fluids Water

Other Aqueous

Solutions
Norma! Pumping Asphalt Emulsions Water-
Temperatures 800-1200F. Ambient
*ox *ok
Maximum Temperature of 150°F. 150°F.
Fluid
Approximate Viscosity Range 2550 _
for Asphalts - (Saybolt-Furol) !
Spread Range Dial 0-7 _
(Gals. per square yard)
Pump Volume Range* Asphalt Emulsions -
(Gals. per minute) 100-420

Water
100-520 150'—- G.P.M.

(Feet per minute)
Working Speed Range (Std.) 0-220 0-220
High Speed Gearing (Opt.) 0-430 0-430
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*These values may vary slightly due to extraneous factors, as bulker supply, line size, grade of asphalt and

temperature, and viscosity of the asphalt.

*WARNING: Under no circumstances should the liquid being pumped exceed 150° F.

If this temperature

is exceeded, damage to the non-metallic parts may result with the entire liquid system including possible

hose failure under pressure.

The V.P.l. instruments are mounted on the engine
hood[Eig._1-B, in full view of the operator and indicates
thru gauges the gallons per minute *(1) of liquid passing
through the meter; the machine travel speed in feet per
minute *(2); a proportioning gauge (3) and a manual dial
control for setting the number of gallons of liquid per
square yard (4) required.

*Multiply needle reading times ten.

An application reference chart, Table 1-3 is affixed to
the right top side of the engine hood opposite the
operating control instruction plate and is used to initially
determine the liquid and travel equivalents.

1. Operating Description,
Operation.

See Paragraph 2 for

The metering valve control lever when
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actuated, opens and closes a metering valve by means
of a hydraulic cylinder. A quadrant, scaled from 1 to 10,
is located next to the metering valve hydraulic cylinder.
As the valve is opened, the pointer which is attached to
the rod end of the cylinder will indicate, when compared
to the application reference chart, the number of gallons
of liquid flowing thru the metering valve.

Example: V.P.l. system only. Supposing the job
specifications call for five gallons of liquid per square
yard for the soil to be stabilized. Turn knob on gal./sq.
yd. gauge to five gallons per square yard. The job
conditions will



determine optimum forward travel speed. For example,
select a speed of 112 feet per minute. This would
indicate from the application chart, Table 1-3, a
guadrant setting for the metering valve of seven for
water or eight for emulsified asphalt at 112 fpm. The
flow rate as indicated on the application chart will be 400
gallons per minute which will be read on the gal./min.
gauge. The gallons per lineal foot will be 3.57 as
indicated in column six. With the figure of 3.57 gallons
per lineal foot and knowing the tank truck capacity, it
can be determined how many lineal feet will be covered
with the capacity of the tank truck. A 5,000 gallon tank
truck will cover approximately 1,400 lineal feet of soil to
be processed.

The proportioning gauge will indicate whether or not the
liquid being pumped is in relationship to the feet per
minute travel speed. When the needle varies to the left,
"lean," this indicates an adjustment of more liquid is
needed and the metering valve must be opened by
actuating the metering valve control lever.

A needle variance to the right, "rich," indicates too much
liquid is passing in relationship to the feet per minute
travel speed and a closing adjustment to the metering
valve must be made.

It is always better to vary the liquid volume so that a
constant forward speed may be maintained by the tank
truck Pulvi-Mixer train.

2. Operation (Fig._1-9)

The following V.P.lL fluid handling suggested
instructions are to be used with the preceding
instructions on "Forward and Reverse Travel" and the
"Material Processing" instructions.

Attach suction hose to the liquid pump intake.

Swing the boom around to the front of the machine and
thread hose through the spring loop and attach end of
spring to the boom hook.

CAUTION: Do not operate pump without
liguid in the pump body as operating pump
dry will result in damage to the seal.

The liquid pump must be primed before starting
operations.

Remove priming plug from the pump and use liquid
from the tank truck to fill pump body. Replace plug.
(CAUTION: DO NOT ATTEMPT TO FILL THE PUMP
BODY WITH THE PUMP ENGINE RUNNING.) The
pump is now ready for operation. The liquid used to
prime the pump should be as free of solids as possible.
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If the pump has been pumping liquid containing a
considerable amount of solids, it is advisable to flush the
solids out of the body before refilling with liquid. In
freezing weather, the pump should be primed with warm
water if possible. Always drain pump after it has been
operating in freezing temperatures.

Attach suction hose to the tank truck. Suction hose
connections must be tight with no leaks. Air being
drawn into the suction line affects the pumping capacity.
Make sure outlet valve on tank truck is open after
connecting the hose.

Start machine engine and run at 2,000 rpm when
processing the soil.

Using the application chart, Table 1-3, as an initial start
(per example in paragraph 2) turn knob on gallons per
square yard gauge to desired setting.

Open metering valve by actuating the metering valve
control lever to indicated setting on application chart.

Start pump engine and run at governed engine rpm.

SQUARE | PATE EMUL SPEED | (|nNEAL
YARD (GPM) | acpraiy | WATER | (FPM) | "eoqr
200 ] 3 140
2 250 5 4 175 | 1.43
200 4 3 94
250 5 4 117
3 300 3 5 140 2.14
350 7 6 164
400 8 7 187
200 4 3 70
250 5 4 88
300 6 5 105
4 350 7 6 123 | 2.85
400 8 7 140
450 10 9 158
500 - 10 175
200 3 3 56
250 5 ] 70
300 5 5 84
5 350 7 6 98 3.57
200 8 7 112
450 10 3 126
500 - 10 140
250 5 q 58
300 5 5 70
350 7 8 82
6 400 8 7 94 4.28
450 10 9 105
500 - 10 117
300 6 5 60
350 ] ) 70
400 8 7 80
7 450 10 9 30 5.00
500 = 10 100

Table 1-3. Pulvi-Mixer Reference Application Chart.



Pump Starting Procedure 1. Check crankcase oil level
and gasoline supply. Open shut-off valve in fuel
strainer.

2. Set throttle 1 open.
3. Turn ignition key ON.

4. Close carburetor choke by pulling choke lever to
extreme out position.

5. Depress starter button.

6. After engine starts, push choke in gradually as
required for smooth running. Choke must be completely
open (lever in) when engine is warmed up.

If flooding should occur, open choke fully by pushing
choke lever in and continue cranking. Less choking is
necessary in warm weather or when engine is warm,
than when cold.

If all conditions are right, engine will start promptly after
one or two attempts. Allow engine to warm up a few
minutes before applying load, as prescribed in "Warm-
Up Period" paragraphs.

New engines should be "run-in" gradually to insure
trouble-free service.

Warm-Up Period

The engine should be allowed to warm up to operating
temperature before load is applied. This requires only a
few minutes of running at moderate speed. Racing an
engine or gunning if, to hurry the warm-up period, is
very destructive to the polished wearing surfaces on
pistons, rings, cylinders, bearings, etc., as the proper oil
film on these various surfaces cannot be established
until the oil has warmed up and become sufficiently
fluid, This is especially important on new engines and in
cool weather.

Racing an engine by disconnecting the governor, or by
doing anything to interfere with the governor controlled
engine speed, is extremely dangerous. The governor is
provided as a means for controlling the engine speed to
suit the load applied, and also as a safety measure to
guard against excessive speeds, which not only
overstrain all working parts, but which might cause
wrecking of the engine and possible injury to bystanders.

All parts of the engine are designed to safely withstand
any speeds which might normally be required, but it
must be remembered that the stresses set up in rotating
parts, increase with the square of the speed. That
means that if the speed is doubled the stresses will be
guadrupled; and if the speeds are trebled, the stresses
will be nine times as great.

Strict adherence to the above instructions cannot
be too strongly urged, and greatly increased engine
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life will result as a reward for these easily applied
recommendations.

Engage rotor and lower hood and rotor into material and
throttle up to the required feet per minute,
simultaneously opening spray bar by actuating the spray
bar control lever which will automatically lower the fifth
wheel to obtain the feet per minute reading on the
ft./min. gauge.

As material is processed, pay particular attention to the
needle on proportioning gauge. Should the needle vary
off center, control liquid as required by actuating the
metering valve control lever increasing or decreasing
the liquid flow.

At the end of a mixing pass, first shut off spray bar by
actuating the spray bar lever. This will automatically
retract the fifth wheel as the flow of liquid is stopped.

Stop forward travel of the machine by actuating the
forward-reverse travel lever to neutral. Raise the rotor
into the hood as described in paragraph 8d in "Material
Processing" instructions then feather out the cut by
moving the machine forward far enough to pull the
material in the hood into the cavity left by the rotor.
Stop machine forward travel and disengage rotor.

Raise hood and rotor to clear the surface. Disconnect
the suction hose and place in bracket provided on the
machine.

Machine is now ready to attach to another tank truck
and continue introducing the liquid blender. For re-
mixing passes when an additive is not being introduced,
it is recommended that the spray bar be retracted from
the hood using the tail board spray bar jack provided
and the cover plate for the nozzle holes be slipped into
position.

IMPORTANT: After completing the day's
operation, the liquid system must be cleaned.

Stopping Pump Engine

If the engine has been running hard and is hot, do not
stop it abruptly from full load, but remove the load and
allow engine to run idle at 1000 to 1200 R.P.M. for three
to five minutes. This will reduce the internal
temperature of the engine much faster, minimize valve
warping, and of course the external temperature,
including the manifold and carburetor will also reduce
faster, due to air circulation from the flywheel.

Two main troubles resulting from abruptly shutting off a
hot engine are vapor lock and dieseling. Vapor lock will
prevent the flow of fuel in the fuel lines and carburetor
passages, which will result in hard starting. This can be
overcome by choking the engine when cranking or
waiting until the engine has cooled off sufficiently to
overcome the vapor lock.



Dieseling, is caused by the carbon and lead deposits in
the cylinder head being heated up to such an extent that
they continue to fire the engine and keep it running after
the ignition has been shut off. By idling the engine, as
previously mentioned, the carbon and lead deposits cool
off, break up and will blow out thru the exhaust, If
engine has a tendency to diesel, by suddenly setting the
throttle wide open and at the same time shutting off the
ignition, the engine will stop.

Turn ignition key (22) off after engine cooling period.

Operating Only A Portion Of The Spray Bar Nozzles
The spray bar nozzle assembly is equipped with two /2"
"gas" cocks. The upper "gas" cock being linked to the
connecting bar with a valve lever. The lower "gas" cock
may be closed with a wrench, thus shutting off the liquid
flow thru that particular nozzle.

When flushing out the liquid system at the end of

operation, all nozzles must be flushed out by opening
the "gas" cocks previously closed.

CONNECTING

CENTRIFUGAL TYPE
EMULSION PUMP

PUMP

PUMP DRAIN LINE FILL
PUMP STRAINER A ()
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Cleaning Asphalt And Emulsion Fluid System

The system must be thoroughly flushed clean using fuel
oil. A fuel oil tanker can be hooked up to the liquid
pump in a similar manner as for processing soil.

If pump body is not full, it must be primed with fuel oil
first. Run pump engine at approximately half throttle.
All spray nozzles must be open. Open tailboard to its
extent. Raise hood and rotor to their extent. Lower
nozzles into hood. Rotate rotor in high. Centrifugal
force of the rotor plus the fuel oil will clean the rotor.

CAUTION: MAKE SURE NO PERSONNEL ARE
BEHIND THE MACHINE AS THEY MAY BE HIT
WITH FLYING MATERIAL.

Flush system until clean oil appears at the nozzles.

The system is equipped with a strainer at the intake side
of the pump to retain any solids from entering the fluid
system which could cause damage and possible failure
of the meter or pump.

Frequent inspection and cleaning of the strainer must be
made using fuel oil or solvent, SD-2.

WARNING
Solvent SD-2 is potentially dangerous. Do not
use near open flame or heat.

The fuel oil may be drained from the fluid system by
opening the pump drain (A) and line drain (B). It is
recommended that fuel oil be left in the system until the
following day's operation.

Each line is equipped with a line fill plug (C) that may be
removed and fuel oil added to the lower line system as a
protection to the meter in case of an emergency.

When the fluid system is not going to be used for some

time, remove the suction line and cap the pump intake.
Fill entire system with fuel oil.

TO SPRAY BAR

LINE DRAIN
(B)

Figure 1-14. Emulsion Fluid System



Wash Down System [Fig. 1-15)

The wash down system is used with the asphalt
emulsion system to clean the rotor hood and adjacent
areas of accumulated asphalt or emulsion.

Diesel fuel, drawn from the engine fuel tank, is used as
the cleaning agent. Do not run pump dry for more than
30 seconds as lack of liquid will burn the impeller. The
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pump's impeller is designed for temperatures between
45°F and 160°F.

The system's pump is operated by means of a
"startstop” switch at the instrument panel. A liquid by-
pass is designed into the system that returns fuel to the
tank when the pump is started and the nozzle is closed.

Figure 1-15. Wash Down System
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Tines

[Figure 1-16lillustrates the standard "103Y." bevel edge
tine furnished with the "tube" rotor.

This tine is used for maximum pulverization due to the
close tolerance between tines and extreme right angle
of the tine. All material in the required depth is
completely picked up, mixed and consistently spilled
over to assure maximum pulverization and blending.

Also used where positive depth control is essential in a
single pass, a level cut plane at the depth desired will
result.

Where aggregates of 2" or less are encountered,
maximum mixing and blending will result.

The "103 1/2" bevel tine is used for maximum aeration
since aeration is facilitated by particle size or air
contact, it is essential that all material be broken down
into the smallest possible particles and then dispersed to
get maximum air contact.

Rotors

[Eigure 1-17 illustrates the STANDARD type rotor made
up of a 10" diameter tube to which are welded 14 tine
plates, including one right hand and one left hand end
tine plate. Each plate has provision to mount 6 tines,
three right hand and three left hand.

The standard "1032" tine mounts to overlap the tine
plate.
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BEVEL EDGE 103%

3/16" OVERLAP %

|

i

103%2 MOUNTED ON
SOLID TYPE ROTOR

Figure 1-16. 103 1/2 Bevel Edge Tine

Figure 1-17. Standard Rotor
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BATTERIES

STARTER
4-71 DETROIT DIESEL

ALTERNATOR

= BLACK
MACHINE
m FRAME
..\) AMMETER
O + _ 1‘ R
4
BLACK
FUEL PRESSURE SWITCH
(N LINE FUSE D KEY SWITCH
BLACK
NEUTRAL START
> SWITCH
BN\ LIGHT {ON FORWARD REVERSE}
SWITCH CONTROL
RED
BLACK
INSTRUMENT = START BUTTON
LIGHTS
Capi_ YELLOW
FRONT
LIGHTS

MAIN VEHICLE WIRING DIAGRAM
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SECTION 2 - MAINTENANCE
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SUBSECTION 1 HOOD, ROTOR ASSEMBLY AND CHAIN END DRIVE

HOOD REMOVAL FOR REPAIR OR REPLACEMENT
[Fig. 1)

1. Locate machine in a suitable working area,
preferably on a firm level surface.

2. Start engine and hydraulically collapse the
hydraulic ram, lowering the crane.

3. Disconnect fluid line at hose coupling and
disconnect the hydraulic lines at the spray bar hydraulic
ram. Mark lines for correct replacement.

4. Disconnect the two hydraulic hoses from the
tailboard hydraulic ram.

CAUTION

Make certain all hydraulic ram ports
and hydraulic hose ends are plugged
or protected to keep out foreign
materials. Bring hydraulic line ends

ROTOR LIFT

FIGURE 1.

FIGURE 2.

A

1-1

HOOD LIFT
BAR

back and tie to machine. Again mark
lines for correct replacement.

5. Remove the depth control bar caps. Remove
rotor lift bar cap. Reposition the hood lift bar cap as far
down as possible. Hydraulically raise the hood as far as
possible and hold. Rotor depth bars will fall thru slots in
hood. Remove the rotor depth control bars at the pin
connection on the end drive case assembly.

6. Place blocking forward and rearward below skis.
Blocks should be large enough to support hood above
the rotor. Lower hood slightly so blocking takes the
load.

7. Disconnect the hood lift bar from hood and
remove bar. Disconnect the two hood adjusting bolts at
the hood end. Disconnect the two hood arms from the
hood at the hood bracket pin connection.

8. Machine may now be driven away from hood.

9. Reassemble hood in reverse of above

procedure.

HOOD LIFT
CAP

ROTOR DEPTH
BAR

TAILBOARD

TAILBOARD WEARPLATE (Fig. 2)

The tailboard has a bolted on replaceable wear-
plate. Periodic inspection of the wearplate
should be made and replaced before wear
extends into the tailboard itself.

TAILBOARD WEARPLATE



ROTOR TINE REPLACEMENT
REMOVAL

1. Loosen tine clamp nuts (V) to allow tine clamp
(W) clearance from rotor tube.

2. Remove by pulling tine (X) away from rotor tube.
INSTALL

1. Position bevel edge of tine (X) opposite of stop
lock and insert tine between clamp (W) and rotor tube. Be
sure slots in tine are fully seated over tine bolts (Y).

2. Tighten clamp nuts (V).
END DRIVE CHAIN CASES

REMOVAL OF ROTOR FROM END DRIVE CHAIN
CASES (Fig. 3, View 4)

The machine should be setting on a hard level surface.
Raise the hood to its fullest extent and block crane in this
position as a safety precaution. Place blocking under
each end case to retain cases from falling after rotor is
removed.

1. Remove twelve 5/8" x 1 3/4 cap screws (A), (six
each side), holding rotor end shaft (B) to the outer tine
plates (BB) and (CC).

2. Move rotor back, away from mixer.

NOTE.

If cap screws (A) need to be replaced,
these cap screws are Nyloc 3/8" x 1
3/4"H. C.-H. T. (U.N.C.). Do not use
ordinary cap SCrews.
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DISASSEMBLY AND ASSEMBLY OF
THE END DRIVE CHAIN CASE (Fig. 3)

The machine should be brought into a shop with adequate
working facilities and tools. The following instructions are
offered as a guide in making the end drive repairs.

1. Raise hood to its fullest extent and block crane in
this position as a safety precaution.

2. Place blocking under the rotor drive differential so
when the rotor is removed, the end cases will not fall.

3. Remove six cap screws (A) each side, holding end
shaft (B) to rotor end plates. Roll rotor away from end
cases.

4. Remove covers (C), (D) and (E) from case being
careful not to damage gaskets. This will expose portions of
the chain (F) and drive sprocket (G).

5. Turn the universal rotor drive shaft manually until
the chain connecting links are exposed thru opening at
cover position (C). Drive out connecting link pins.
Remove chain from rear sprocket.

6. Before removing bearing housing (H), match mark
housing with end case so when the bearing housing is
reassembled to the chain case, it will go on in the same
position. Remove cap screws (J) from housing (H).

NOTE:

Bearing housing (H) has an eccentric
set of holes. This permits tightening of
the chain after chain is reinstalled by
rotating housing and before securing
housing to the end case. Pull entire
end shaft assembly from end case.

{ {
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7. Disassembly of bearing housing assembly
Remove lock plate (L) by removing three cap screws (K).
Pull sprocket (M) off end shaft. Remove spacer (N). Pull
housing (H) with bearing (P) and oil seals (R) off end shaft
(B). Remove spacers (S) and (T). Seals (R) and bearing
(P) may now be removed from housing. Note that the
seal lips face opposite each other. Inspect and replace
worn or damaged parts. Soak new seals in oil before
assembly.

8. Assembly of bearing housing material Place end
shaft (B) on bench with shaft end up. See view "A" of
figure 3. Slip spacer (T) on shaft and follow with spacer
(S) with chamfer of spacer facing splines. Before
proceeding, hand pack cavity "AA" with chassis, grease to
prevent dirt from entering this area which may cause seal
and/or bearing failure. Press seals (R) into housing (H)
with the seal lips facing opposite each other, then
assemble housing on end shaft being careful not to
rupture seals on the spacer. Follow with bearing (P),
spacer (N), sprocket (M) with lock plate and cap screws.
Thread wire thru cap screw holes and tie.

NOTE:

Use Permatex on
reassembly.

gaskets in

9. Using a new gasket (Q) install the end shaft
material assembly to the chain case locating the eccentric
set of holes in such a manner that when the chain is
connected, the chain will be loose. Using two of cap
screws (J), opposite each other, temporarily bolt housing
to case. Reconnect the chain. Remove the two bolts,
rotate housing to tighten chain and to match marks
previously made. Refer to following paragraph "Chain
Adjustment" if chain is to be tightened.

10. Replace chain case side covers. Remove oil level
plug (U). Fill case to this level with
HD80-90 -30°F
HD140 +30°F
Replace plug and top cover.

11. Reinstall rotor to the rotor end shafts. Torque cap
screws (A) to 100 ft. Ibs. (approx.).

CHAIN ADJUSTMENT, END DRIVE CASE (Fig. 3)

Periodic inspection for chain tightness should be made to
retain the chain at the correct tightness. Inspection can be
made by removing side cover (C). A certain amount of oil
will be lost by removing the cover. Each drive chain must
be tightened a like amount and to have a droop of 2/2" on
the slack side. Do not overtighten as this will excessively
preload the bearings. Bearing housing (H) is made with
an eccentric set of holes, that by rotating the bearing
housing (clockwise, L. H. side) and (counterclockwise R.
H. side) standing at the outside of the end case, the chain
may be tightened. Loosen bolts (J) until they are free
from the end case. Rotate bearing housing (H), as
described above, one hole or more if required to tighten
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chain. Retighten bolts (J). Replace cover (C), add oil to
level plug (U) and replace top cover.
ROTOR AND JACK AXLE REMOVAL

1. Follow steps for Hood Removal and remove hood.

2. Place blocking under the jack axle differential case
to retain case from falling. Remove the rotor lift bar from
the differential case.

3. Remove four bolts holding the driveline flange to
the differential case.

4. Remove eight bolts(4 each side)holding rotor arms
to the jack axle.

5. Machine may now be driven away from rotor.

ROTOR DRIVE PROPELLER SHAFTS REPLACEMENT
FRONT SHAFT REPLACEMENT

1. Remove the two U-bolts that attach the front of
shaft to the end yoke of rotor drive transmission.

2. Remove the two U-bolts that attach the rear of
shaft to end yoke of intermediate shaft.

3. Remove shaft by sliding slip yoke and pulling shaft
down. Installation is the reverse procedure.

REAR SHAFT REPLACEMENT

1. Remove the two U-bolts that attach the front of
shaft to the end yoke of the intermediate shaft.

2. Remove the two U-bolts that attach the rear of
shaft to the end yoke of the traction drive axle.

3. Remove shaft by sliding slip yoke and pulling shaft
down. Installation is the reverse procedure.

INTERMEDIATE SHAFT REPLACEMENT

1. Disconnect the front and rear propeller shafts by
removing the U-bolts from both ends of the intermediate
shaft.

2. Place a support under the pillow block bearing
assemblies.

3. Remove the four bolts and nuts that attach the
pillow block assemblies to the frame.

4. Remove support and shaft assembly installation is
the reverse procedure.

PILLOW BLOCK BEARING REPLACEMENT
After the intermediate shaft has been removed from
vehicle, the pillow block bearing assemblies can be
removed.

1. Remove the locking bolt from the end yoke of
either end of the intermediate shaft.

2. Pull the end yoke off the splines of the shaft.

3. Loosen the two set screws on the pillow block and
turn locking collar until pillow block is free to slide off of
shaft.

NOTE:
Pillow block locking collar will turn in
one direction only. Installation is the
reverse procedure.
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SHEAR COUPLING REPAIR (Fig. 4)
Disassembly

1. The coupling should be removed from the
driveline for bench work. Disconnect coupling from the
2-speed case at flange yoke (A) and pull coupling free
from slip joint (B).

2. Flip spring clip (C) back and remove shear pin
(D). If flange (A) is removed from coupling half (E), pin
may be removed from either side, if not, pin must be
removed in direction of arrow.

3. Back out the two set screws (F), opposite each
other in tube (G). The set screws are a "lock-in" for the
coupling half (E). Coupling half (E) with bearings (H)
and (J) may now be pulled free from tube (G), or
removed by inserting longer. same thread, screws and
use screws to jack out coupling half (E) with bearings.

4. Remove retainer ring (K) and bearing (H) from
shaft of coupling half. Pull bearing (J) off shaft and
spacer (L).

TM 5-3895-359-14&P

5. Clean and inspect all parts. If the shear pin (D)
fits loose in the coupling halves, bushings (M) need to
be replaced. Drive out bushings from the inside out. If
spring clip (C) needs replacement, remove machine
screw and break tack weld holding clip, or remove two
machine screws. Replace with new. Tack weld spring
clip slightly. Too much weld will remove spring temper,
or replace the two machine screws.

Assembly

6. Slip spacer (L) on shaft of coupling half (E).
Press bearing () on shaft and follow with bearing (H).
Install retainer ring(K). Slip this assembly into tube (G)
and tap slightly to fully seat bearings against shoulders
in tube. Tighten down set screws (F). Tap assembly
again then back off on set screws just far enough so
screws do not touch bearing. Install flange yoke (if
removed). Yokes must be in line as shown.

7. Insert shear pin and "lock-in" with spring clip
(C). Reinstall coupling in driveline.

§ K FoA
' \ \\\ l\ ZURSXY A
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Figure 4



SUBSECTION 2 EMULSION PUMP AND WASH DOWN
PUMP

PUMPING UNIT REMOVAL AND INSTALLATION

1. Disconnect valve cylinder from pump output
valve.

2. Disconnect pump outlet hose where it joins the
steel elbow on the mixer frame.

3. Disconnect pump engine throttle and choke
cables.

4. Disconnect cable from starter.

5. Disconnect and label the wire from the oil
pressure sensor.

6. Disconnect and label the wire from the magneto.
7. Attach a hoist to the pumping unit frame.

8. Remove the six (6) nuts and cap screws that
attach the pumping unit to the main mixer frame.

9. Hoist the pumping unit off the main mixer frame
and place in a suitable work area.

10. Installation is the reverse procedure.
REPAIR OF EMULSION PUMP (Refer to

Check Valve Unscrew suction flange nuts (A) and take off
suction flange (B). It may be necessary to jar this loose
with a rubber hammer. (Do not pry with sharp instrument
as it may damage gasket.) This will expose suction flange
gasket (Cc) to which are attached weights (Cb) and (Cd).
Inspect and replace parts which show excessive wear and
reassemble. Make sure that the larger weight (Cd) is on
the pump side of the gasket and that the long lip of the
suction flange is installed downward.

Impeller and/or Seal Unbolt pump from base and
intermediate coupling to body nuts (D). Remove pump
body (E). This will expose body gaskets (F) and impeller
(G).
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Using a wood block and hammer, loosen impeller (G). The
impeller thread is right hand and to loosen, turn
counterclockwise. Remove impeller (G). Impeller shims
(H) and (J), seal spring (Kc) and rotating seal ring (Kb) can
then be removed. Remove cap screws (L) and
intermediate coupling(M)from engine. Remove stationary
seal ring (Ka) from intermediate coupling (M), remove
sleeve (N) from engine shaft if used. Clean seal and shaft
sleeve. If any part of seal assembly is found to be
damaged, replace entire seal. If shaft sleeve shows any
sign of grooving it should be replaced. The pump can then
be reassembled. Secure intermediate coupling (M) to
engine. Insert stationary seal ring (Ka) over shaft sleeve
into intermediate coupling.

CAUTION:
Be sure seal face is absolutely clean.

Oil rubber part of seal ring before insertion. Slide rotating
seal ring (Kb) over shaft or shaft sleeve until it contacts
stationary seal ring in the intermediate coupling. Be sure to
clean and oil rubber section that contacts shaft or sleeve.
Then place seal spring (Kc) in place and screw on the
impeller (G).

Impeller Adjustment In reassembling the impeller and
pump, particular care should be taken to see that the
impeller is properly spaced with sufficient clearance
between the impeller and the pump body. Failure to adjust
clearance as closely as possible will result in lowered
capacity of the pump. On the other hand if the impeller is
adjusted with tolerance so close that friction results, it will
excessively load the engine, reduce its speed and lower the
capacity and head of the pump. Use a combination of
impeller shims (J) and (H) and body gaskets (F) to result in
an impeller clearance of approximately 1/64". Failure to
adjust clearance as closely as possible will result in
lowering the capacity of the pump. If the impeller is worn
so that proper clearance cannot be made, it should be
replaced.

Figure 1.
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Troubleshooting

POSSIBLE CAUSE

Frozen or corroded impeller.

Clogged or jammed impeller.

Pump body not filled with liquid.

Leak in suction system.

Suction strainer or line clogged.

Engine speed low.

Suction lift too high.
Clogged suction system.

Leak in suction system.

Suction end out of liquid.

Impeller clogged.

TM 5-3895-359-14&P

REMEDY

1) ENGINE WILL NOT TURN OVER.

Clean or replace if required.

Remove pump body and clean out as required.

2) PUMP DOES NOT PRIME.

Fill pump body with liquid.

Tighten all suction system connections and
check hose or pipe for leaks.

Clean out strainer and suction line.

3) PUMP RUNS AT LESS THAN CAPACITY.

Check and adjust governor. (Refer to Engine
Section.)

Relocate pump closer to liquid supply.
Clean strainer, check valve and suction line.

Tighten all suction system connections and
check hose or pipe for leaks.

Submerge suction end below surface of liquid
S0 no air is drawn through suction line.

Remove pump body and clean out impeller.



SUBSECTION 2 EMULSION PUMP AND WASH
DOWN PUMP

CAUTION:
Before performing service on wash
down pump disconnect in-line fuse

on orange wire from pump.

BLACK -

ORANGE +
FUSE
INLET

DISCHARGE ==
Figure 2.

SERVICE INSTRUCTIONS FOR WASH DOWN PUMP
Fig. 3)

1. Disassembly
a. Remove screws (A), cover (B) and gasket
(©).
b. Withdraw impeller (D).

c. Loosen and remove two slotted screws
(H) holding pump body (G) to motor (K).

d. Tap pump body lightly between ports and
remove body from motor.
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e. Deform seal (E) and remove from body
cavity. Do not tamper with or disassemble motor.

2. Assembly

a. Lubricate seal (E). Deform seal and
install in cavity with open side of seal facing impeller.

b. Lubricate motor shaft and install pump
body on motor.

c. Lubricate impeller bore. Align "flat" in
impeller bore with "flat" on impeller shaft, install
impeller.

d. Install gasket, end cover and screws.

¢

Figure 3.



SUBSECTION 3 BRAKES
GENERAL DESCRIPTION

The Hydraulic Brake commonly referred to as
the plain "H" is a light duty, two shoe type brake,
mounted on a backing plate which also serves as a dust
shield. Adjustable anchor pins provide a means of
centering the brake shoe are in relation to the drum, and
secondary or minor adjustments are made by rotating
the eccentric cam which bears on the brake shoe web or
pin in the shoe web.

HYDRAULIC BRAKE LAYOUT
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Figure 1.

GUIDE PIN
SPRING WASHER

BRAKE SHOE ________._._.-—-c—-"u-_j
RETURN SPRING

WHEEL CYLINDER
ASSEMBLY

BRAKE SHOE
ECCENTRIC
ADNSTER

BRAKE SHOE AND
LINING ASSEMBLY

BACKING PLATE ASSEMBLY

ANCHOR FIN ADJUSTABLE BRAKE SHOE
GUIDE PIN WASHER GUIDE PIN LOCK “C* WASHER AMCHOR PIN
Figure 2.
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DISASSEMBLY
A. Disconnect brake shoe return spring.

B. Remove anchor pin "C" washers and guide pin
locks and washers.

2»°
FIGURE 3.

C. Remove brake shoe and lining assemblies.

D. Remove anchor pin lock nuts, lock washers and
anchor pins.

E. For complete disassembly remove cap screws,
washers and wheel cylinder assembly and
disconnect hydraulic lines.

REASSEMBLY

A. Position wheel cylinder, install cap screws and
lock washers and tighten securely. Re-connect
hydraulic lines.

B. Insert anchor pins and install washers and lock
nuts. (Punch marks must be together and wrench flats
in line.)

C. Position shoe and lining assemblies and install
washers and lock rings.

3-2

TM 5-3895-359-14&P

D. Back off adjusting cams and position shoes on
push rods in wheel cylinder.

E. Hook shoe return spring in brake shoe web
holes.
ADJUSTMENT

Following overhaul or when new linings are installed, the
initial adjustment should be carefully made to both
properly locate the curvature of the lining to the drum
and obtain the proper clearance.

Each shoe must be adjusted to center the brake shoe
arc in relation to the drum. Adjust cam to bring lining
into contact with the drum and rotate anchor pin
sufficiently to relieve drag. Repeat until additional
rotation of anchor pin will no longer relieve drag. Lock
anchor pin lock nut and back off cam sufficiently to
permit wheel to turn freely.

FIGURE 5.

Subsequent adjustments to compensate for lining wear
are made with the eccentric cam only. Turn cam to
bring lining into contact with the drum.

Back off sufficiently to permit free rolling drum.

Repeat on opposite shoe.



BRAKE MASTER CYLINDER

A brake master cylinder is used for each rear wheel brake
cylinder. The master cylinder linked to the brake pedal
provides hydraulic pressure to actuate the wheel cylinders
to apply the brake assembly. The master cylinder casting
combines the reservoir and master cylinder, cast
integrally. It is the compensating type, providing a port
and vent to permit fluid expansion with temperature
changes.

a. To remove the master cylinder for either brake
system, it is necessary to remove the service access
cover on operator's platform, and by working through
cover opening and from underneath the machine, the
master cylinders can be removed. Two bolts and nuts are
used to secure the master cylinders to mounting bracket.
Disconnect the hydraulic lines and pedal linkage before
removing cylinder mounting bolts. The installation is
reverse of above. Bleed brake hydraulic system after
reassembly.

b. The master cylinder can be repaired by
replacement of internal parts and/or honing of cylinder
bore. Whenever the master cylinder is defective and a
disassembly is made for correction, the internal parts must
be replaced.

To disassemble the cylinder, remove the link and boot
from cylinder and remove snap ring (Items 1, 2, and 3,
Figure 6). This will permit the removal of piston and all
internal parts.

in alcohol.

Inspect all parts and clean thoroughly
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Pitted cylinders which won't clean up with light honing
should be replaced. Piston to bore fit must not exceed
0.003." clearance after honing.

Make sure compensating and secondary port and vent are
open, not obstructed. Pre-lubricate all components with
silicone brake fluid and reassemble.

Install valve seat washer. Install check valve assembly.
Install spring and retainer. Install piston cup piston and
secondary cup, stop plate and snap ring. Install boot and
link. Install master cylinder.

WHEEL CYLINDER

A single wheel cylinder is used at each rear wheel
location, and is 1.5" in diameter. To remove the wheel
cylinder, the wheel, hub and drum, and brake shoe lever
assemblies have to be removed. Then the hydraulic line
and two cap screws can be removed which will permit the
wheel cylinder to be removed outboard.

Like the master brake cylinder, the wheel cylinder can be
repaired by replacement of internal parts and/or light
honing to remove a series of pits or scratches, providing a
clearance of more than 0.003" is not existent between
cylinder and pistons.

Parts should be thoroughly cleaned in alcohol and
inspected before reassembly. Cups should always be
replaced before reassembly. Install spring, cups, pistons
and boots in this order. Parts should be pre-lubricated
with silicone brake fluid before assembly.

Install cylinder. Fill master cylinder. Install hub and

1. Gasket 5. Check Valve Assembly 10. Piston Stop Washer
2, Vent and Filler Cap 6. Piston Return Spring 11. Retainer Ring
3. Reservoir and Housing 7. Spring Seat 12, Dust Boot
4, Valve Seat 8. Piston Cup 13. Link
9. Piston and Cup

Figure 6. Exploded View of Master Cylinder



Figure 7. Wheel Cylinder Exploded View

drum assembly. Adjust brakes. Bleed brakes. Top off
master cylinder.

BRAKE SYSTEM BLEEDING

The brake system requires a solid oil linkage for efficient
operation. All air must be bled from the system.

Each wheel cylinder has a bleeder screw with a bulbous
fitting to accommodate a piece of rubber hose for
bleeding. The bulbous end of the bleeder screw is
0.308" diameter. It will fit a 9/32" I. D. hose.

A brake pressure "Bleeder" can be used or the master
cylinder can be used for bleeding purposes. If the
master cylinder is used, the oil reservoir in the cylinder
must be kept filled at all times during bleeding.

a. Bleeding procedure with pressure "Bleeder".
1. Fill pressure "Bleeder" with fluid and then
charge to proper pressure with air.
2. Fill brake master cylinder and attach
"Bleeder hose" to master cylinder.
3. Fill a bottle (clean) with hydraulic fluid to
half-full point.
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4. Attach bleeder hose 2-3' long to bleeder
screw and insert hose to bottom of bottle
half-filled with fluid.

5. Open valve on Bleeder to pressurize
master cylinder and brake system.

6. Open bleed screw and observe discharge
of air and fluid into bottle.

7. When bubbles stop flowing from the hose,
turn bleeder screw to "off" (tight) position.

b. Bleeding procedure with helper operating brake
pedal and master cylinder.

1. Fill master cylinder and attach bleeder
hose to wheel cylinder bleeder screw.

2. Insert bleeder hose in a bottle half-filled
with fluid.

3. Have helper slowly depress brake pedal,
while you open bleeder screw. Observe
bubbles at end of bleeder hose.

4. When bubbles cease flowing from hose,
have helper stop the pedal depression.

5. Close the bleeder screw by tightening.
BRAKE PEDAL ADJUSTMENT

Two simple pedal adjustments are provided. One for
pedal lash to insure the uncovering of the brake master
cylinder compensating port and, one to level the brake
pedals. The latter also acts as a pedal stop on pedal
return spring action. Access for adjustments is through
panel provided above master cylinders on operator's
platform.

a. The pedal lash adjustment is made on the
master cylinder to pedal linkage link adjacent to the link
boot and clevis. Adjust for 3/8" pedal travel before
master cylinder piston movement.

b. The pedal stop or leveling adjustments are on
the cylinder mounting bracket above the pedal linkage.
Adjust for pedal leveling.



SUBSECTION 4 - ROTOR DRIVE

CUTAWAY DETAIL - TYPICAL

TM 5-3895-359-14&P

FLYWHEEL RING {COVER])

PRESSURE PLATE {ASSEMBLY)

RETAINING RING
NEEDLE BEARING (P.P.)
PRESSURE PLATE PIN
PIN (EYEBOLT)

NEEDLE BEARING (E.B.)
EYEBOLT {ASSEMBLY)
ADJUSTING NUT

LOCK NUT

RETRACTOR SPRING

RELEASE LEVER

DISC ASSEMBLY

FACING RIVET

FACING

INSULATING WASHER

PRESSURE SPRING

Figure 1. Sectional View of Type DPB Single Plate Clutch



GENERAL DESCRIPTION

The Rotor drive clutch is a Lipe type DPB direct
pressure clutch. It is a precision heavy duty unit
incorporating few parts. This clutch assembly requires no
maintenance other than maintaining release bearing
clearance which is accomplished by normal linkage
adjustments.

OPERATION

The operation of the Lipe Direct Pressure clutch is
as follows: The clutch flywheel ring (cover) is attached to
the engine flywheel and drives the pressure plate by
means of driving lugs in the flywheel ring (cover) and
mating slots in the pressure plate.

Depressing the clutch pedal disengages the
clutch, by allowing the release bearing to contact and
move the release levers toward the engine flywheel
resulting in the pressure springs being compressed and
the pressure plate being retracted away from the disc
assembly; thereby disengaging the clutch.

Releasing the clutch pedal engages the clutch by
allowing the release bearing and release levers to move
away from the engine flywheel and the pressure springs to
expand and exert pressure against the pressure plate,
resulting in the disc assembly being gripped between
friction surfaces of engine flywheel and pressure plate;
thereby completely engaging the clutch.

CLUTCH INSTALLATION

INSPECT ENGINE FLYWHEEL

(1) Check flywheel for correct depth. The correct

depth is 1.750".

(2) Replace release bearing and carrier, and flywheel
pilot bearing. Pilot bearing should be a hand press fit in
the flywheel recess and on the transmission drive gear.
The release yoke or fork should contact the release
bearing carrier pads evenly to prevent a bind on the front
bearing cap extension.

(3) The friction face of the flywheel must be free from
heat cracks, score marks and taper. The presence of any
of these conditions will have an adverse effect on clutch
function and life.

INSTALLING CLUTCH ASSEMBLY

(1) Itis a good idea to try the cover assembly on the
flywheel without the disc assembly to check fit where
cover is piloted at O. D.
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(2) Install driven disc, making sure that it is properly
positioned and insert an aligning shaft. The long end of
the driven disc hub extends toward the transmission.
Make sure that the driven disc hub does not come within
5/32" of the pilot bearing.

(3) Bolt the cover assembly to the flywheel,
tightening each SAE Grade 8 cap screw gradually until
the cover is drawn up tight using 45 Ibs./ft. of torque.
Extreme care must be exercised to make sure flywheel
ring or cover is seated in piloting rim on flywheel.

(4) To obtain complete disengagement of Type
DPB, clutch assemblies, the release levers must be
actuated a specified distance from the engaged position.
Assuming the release bearing clearance (distance
between the clutch release levers and release bearing)
to be 1/8" when the clutch is in the engaged position, the
release bearing must move forward 1/8" to take up this
clearance before it contacts the release levers and then
move the normal amount of travel required to disengage
the clutch as shown below.

Note:
If release levers are not in plane, it is
an indication that cover is not
properly seated in flywheel. Check

"A" dimension, Fig. 20. The correct
"A" dimension is 1".

DIMENSION "A'

(1) Dimension 'A' is the distance from the top of the
clutch flywheel ring (cover) to ends of release levers.
See Fig. 2.

(2) Check for correct 'A' Dimension. Satisfactory
operation of the clutch depends greatly upon the
accuracy of the lever setting, as this controls the parallel
movement of the pressure plate.

(3) A straight edge and scale will provide a means
of checking the 'A' Dimension as shown in Fig. 2.

(4) See Chart on page 4-4 for release lever travel
requirements.

(5) New or genuine Lipe-Rollway exchange cover
assemblies are pre-adjusted at the factory and the lever
settings shall not be altered. If the 'A’ dimension does
not check out within 1/32" recheck the complete
installation and, if necessary, remove the cover.



EMGIME FLYWHEEL

| STRAIGHT EDGE

Figure 2. Checking Dimension ‘A’

CLUTCH RELEASE TRAVEL CHART

Normal Total
Clutch Release Release Bearing
Size & Bearing Bearing Travel Type
Clearance Travel Required
15" Single Plate 1/8" 7/16" 9/16"

CLUTCH PEDAL ADJUSTMENT

Never wait for the clutch to slip before making a
pedal adjustment.

(1) Keep the clutch pedal in proper adjustment by
frequent inspection of the clutch pedal ‘'free travel' which
is the first easy movement of the clutch pedal.

(2) Check clutch pedal 'free travel' with hand to be
positive that 'free travel' is a result of actual release
bearing clearance and not caused by worn linkage. Fig.
3.

(3) Proper clutch pedal 'free travel' is approximately
1/2". The gradual reduction from this amount is a
normal condition caused by wearing of the facings.
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Figure 3. Checking Clutch Pedal ‘Free Travel’

(4) If inspection indicates clutch pedal ‘free travel' is
less than 1/2", immediate adjustment of the clutch pedal
linkage should be made to restore proper 1 1/2" ‘free
travel’ Fig. 4. This 1" pedal 'free travel' normally
results in 1/8" clearance between the clutch release
levers and release bearing.

(5) If excessive free play is present in the clutch
pedal linkage due to worn parts, the worn parts must be
replaced. Excessive wear of the release linkage may
give a false impression of the actual amount of release
bearing clearance.

CAUTION:
Excessive clutch pedal 'free travel'
may prevent complete clutch
disengagement while insufficient

clutch pedal 'free travel' will cause
slippage, and short clutch life.

Figure 4. Adjusting Clutch Pedal Linkage
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COMMON SERVICE PROBLEMS

Remedy

Realign. See page 37.

Install new facings or disc ass'y.
Install driven disc ass'y.

Install proper disc ass'y.

Replace with proper cover ass'y.

Adjust or replace worn parts.

Replace shaft or install Lipe Spline-Saver disc

Install proper driven disc ass'y.

Adjust to factory specs.
Replace facings or install new driven disc

Install proper driven disc ass'y.

Install recommended driven disc ass'y properly.
Refer to "A" dimension and recheck installation.
Replace with new driven disc ass'y.

Repair or replace or install Lipe Spline-Saver

Problem
CHATTER
1. Loose, broken or worn engine mounts. 1. Tighten or replace.
2. Pedal linkage worn. 2. Replace linkage.
3. Loose or cracked clutch housing. 3. Tighten or replace.
4. Spring shackles and mountings loose, worn or 4. Tighten or replace.
broken.
5. Misalignment. 5.
6. QOil or grease on facings. 6.
7. Warped or bent driven disc ass'y. 7.
8. Improper disc facing thickness. 8.
9. Worn pilot bearing. 9. Replace.
10. Wrong spring pressure in cover assay. 10.
11. Release levers not parallel. 11. Recheck installation.
AGGRESSIVE
1. Worn or loose pedal linkage. 1. Replace or tighten.
2. Excessive backlash in power train. 2.
3. Warped driven disc. 3. Install new disc ass'y.
4. Worn hub splines. 4. Install new disc ass'y.
5. Worn splines on splined shaft. 5.
kit.
6. Improper facing material 6.
INSUFFICIENT RELEASE
1. Broken or loose motor mounts. 1. Replace or tighten.
2. Worn or loose pedal linkage. 2. Replace or tighten.
3. Excessive idling speed. 3.
4. Loose or worn facings. 4.
ass'y.
5. Improper facing thickness. 5.
6. Warped or bent driven disc ass'y. 6.
7. Lever settings wrong. 7.
8. Worn splines. 8.
9. Waorn or rusty splines on splined shaft. 9.
10. Worn pilot bearing. disc kit.
10. Replace.
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COMMON SERVICE PROBLEMS (Cont.)

Problem Remedy
HARD PEDAL
1. Worn pedal linkage. 1. Replace with new linkage.
2. Binding in pedal linkage. 2. lubricate and adjust.
3. Excessive spring pressure in cover ass'y, 3. Install proper cover ass'y.
4. Contact pad of release bearing carrier worn bv 4. Replace carrier and shifter yoke. Also check
shifter yoke. for proper hook-up to provide best linkage oper-
ating positions.
SLIPPAGE
1. Oil or grease on facing. 1. Replace facing or install new driven disc
ass'y. and correct oil leak.
2. Loose or worn facings. 2. Replace facings or install new driven disc
ass'y.
3. Flywheel burned, checked or cracked, 3. Replace or regrind.
4. Insufficient plate pressure. 4. Install new cover assembly.
5. Binding in pedal linkage. 5. Lubricate and adjust.
6. Improper facing material. 6. Use correct facing or replace disc ass'y.
VIBRATION
1. All or part of power train out of balance. 1. Check each unit individually and recheck as a
complete ass'y.
2. One or more units in power train out of align- 2. Check and align (replace faulty component).
ment.
3. Worn splined shaft. 3. Replace.
4. Worn crankshaft bearings. 4. Replace.
5. Worn or loose engine mounts. 5. Replace or tighten.
6. Loose or out of balance universal joint. 6. Tighten or replace - check for balance.
7. Clutch out of balance 7. Install balance unit.
8. Worn disc splines. 8. Replace disc.

SUMMARY OF PROBLEMS AND SOLUTIONS - Generally if the flywheel, engine mounts, transmission shaft, and
power train are all installed properly: and operating correctly, then the correct clutch, properly installed, until do the job in
the vehicle.
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CHECKING FOR MISALIGNMENT

ENGINE ENGINE
HOUSING HOUSING
INDICATOR /% INDICATOR
RUNOUT / RUNOUT
/ 008 / 008
/ MAX. / MAX.
/ ENGINE / ENGINE
FLYWHEEL FLYWHEEL
FOR S.A.E.BELL NOS. 1,283 FOR S.A.E.BELL NOS. 1,28 3

ENGINE ENGINE
HOUSING ms%“g HOUSING
/ | INDICATOR ENGINE
1’72 RUNOUT / FLYWHEEL
/ CLUTCH 00! PER IN.
/ DISC
é(ﬂ DIA. ENGINE — INDICATOR
FLYWHEEL 4 I RUNOUT
0 005
MAX.
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The center line or axis of the engine, crankshaft, flywheel, clutch, and
transmission shall be common to these units with a permissable variation
of not to exceed .005" between any or all of these members.
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TWO SPEED ROTOR DRIVE TRANSMISSION

1. GENERAL. A "REX WORKS" two-speed
transmission is used to transmit two speeds of drive to
the rotor gear assembly, direct and one reduction ratio
1.63: 1. The model and serial number plate (item 17 on
Fig. 8) is attached to the upper left section of the
transmission housing. (Refer to this, when ordering
parts).

2. TRANSMISSION REMOVAL. The transmission is
removed most readily from beneath the machine as an
assembly, including the clutch housing.

a. Remove transmission end of universal joint
assembly and clutch control lever. Drain oil from
transmission. Remove gear shift lever (item 31).

b. Remove the 12 cap screws (item 5) attaching
clutch housing to the flywheel housing.

Figure 5. Knocking Out Drive Gear Assembly

c. The transmission can now be pulled backward
and downward pulling main drive gear shaft (item 11)
through the clutch assembly.

d. A suitable hoist or floor jack should be used as
the unit weighs approximately 152 Ibs. Oil capacity is 4
gts.

e. Remove clutch throw-out bearing Iubricating
hose (item 2) and throw-out bearing (item 1). Remove
clutch throw-out bearing fork (item 6) and actuating
shaft (item 7).

f. Remove clutch housing (item 4) from
transmission case (item 16).
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g. Clean transmission externally and place on
suitable bench for repair.

Figure 6. Removing Main Shaft and Bearing Assy
h. Transmission disassembly.

(1) Remove drive shaft flange.

(2) Remove drive gear bearing retaining
housing (item 3).

(3) Drive gear bearing is slide fit with light
interference to transmission case.

(4) Remove transmission case cover (item
15).

(5) A soft drift punch, brass or aluminum, can
be used against drive gear (item 11) to knock out drive
gear assembly from case. (See Figure 5.) (6) Main
shaft pilot bearing (item 22) may stay in rear section of
drive gear or may remain on main shaft (item 26).

(7) Remove cover (item 21) from sliding yoke
opening and cut safety wire on yoke at setscrew.

Figure 7; Main shaft, Bearing and Shaft Removed.
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Figure 8. Sectional and Exploded View of Rotor Drive transmission
4-8



WARNING

Yoke bar detent spring (item 19) and
spacer (item 20) will fly out, when
cover is removed. Be alert to this and
remove cover carefully. Remove
detent ball (item 18), spring and
spacer. Remove yoke bar (item 25)
and yoke (item 24), bar seal (item 40)
and retainer (item 41).

(8) Remove main shaft bearing cover bolts
(item 42) at rear of transmission case and remove cover
(item 29).
(9) Pull output shaft sharply to the rear
knocking off pilot ball bearing and sliding gear (item 23).
(10) Remove sliding gear and pilot bearing
from case.

i

FIGURE 9. Removing Drive Gear Bearing'

(11) Remove bearing covers (items 12 and 39)
from front and rear counter shaft bearings (items 14 and
36).

(12) With a small cape chisel remove the
stake metal from the nut on the front of countershaft
(item 35), where it has been driven into groove of shaft.
Hold or lock countershaft and remove this nut (item 13).
Nut thread is right hand. Clockwise to tighten.

(13) With a soft punch or drift knock the
countershaft rearward, through the gears and spacer.

(14) Remove the gears (item 32 and 34) and
spacer (item 33) from the transmission case.

(15) Place the main drive gear (item 11) in a

soft jawed vice and remove bearing retaining nut (item
9).
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FIGURE 10. Removing Rear Main Shaft Bearing

NOTE
The drive gear bearing retaining nut
is a left hand thread. Turn clockwise
to remove, counterclockwise to
tighten.

(16) Press off the bearing from drive gear, if
replacement is contemplated. (See Figure 9.)

(17) Press rear main shaft bearing off of shaft.
This bearing need not be removed, unless replacement
is desired. (See Figure 10.)

(18) If replacement of countershaft rear
bearing is required, remove shap ring (item 37) from
rear of shaft and press off bearing. (See Figure 11.)

FIGURE 11. Removing Countershaft Rear Bearing



(19) Knock out front countershaft bearing from
rear.

h. Inspect all components after disassembly and
cleaning.

(1) Inspect and replace those bearings
showing excessive end play and radial clearance.

(2) Inspect the engaging teeth, replace those
gears which are chipped and snubbed.

(3) Check splines for wear and replace shafts
as required.

(4) Install new gaskets.

(5) Inspect oil seals for hardness and cracks.
Replace where required.

i. Assembly.

FIGURE 12. Pressing on Countershaft Rear Bearing

Install countershaft as follows:

(&) Press rear countershaft bearing on
shaft with shield facing splined section. Install snap ring
in groove behind bearing. (See Figure 12.)

(b) Place rear countershaft gear (item
34), spacer (item 33) and front countershaft gear (item
32) in case with the longer hub sections toward the front.
The duck-bill grind of rear countershaft gear must face
sliding gear for ease of engagement.

(c) Slide countershaft through gears
and spacer and knock shaft and bearing into place in
case. Prelubricate bearing and gears with gear oil.

(d) Install rear countershaft bearing
spacer (item 38) and bearing cover assembly. Tighten
cover bolts evenly and securely.

(e) Drive front countershaft bearing into
place in case with shield to the rear.

1)
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FIGURE 13. Main Shaft Bearing Being Pressed On

(f) Hold the countershaft from turning
and install front countershaft retaining nut and tighten
securely. Peen the nut into the milled notches of shaft.

(g) Install the countershaft front bearing
cover. Tighten the cap screws evenly and securely.
(2) Install mainshaft assembly as follows:

(&) Press main drive gear bearing on
shaft with snap ring toward front of shaft. Install bearing
retaining nut. Peen nut into grooves on shaft.
Remember this is a left hand thread. Pre-lubricate ball
bearing with gear oil. (See Figure 14.)

(b) Install snap ring on main shaft and
press bearing on rear section of shaft against the snap
ring with bearing snap ring to the rear. Pre-lubricate
bearing.

(c) Place the sliding gear (item 23) into
case with yoke collar groove forward.

(d) Slide main shaft through rear

bearing bore

Figure 14. Installing Drive Gear Shaft Bearing



hole-and through sliding gear. Drive rear section of
shaft and bearing into case bearing bore.

(e) Install rear bearing cover oil seal
(item 30) and mount bearing cover (item 29) on case,
tightening cap screws (item 42) evenly and securely.

(f) Drive pilot bearing (item 22) on end
of front section of main shaft. Pre-lubricate bearing.

(g) Drive main drive gear assembly
(item 11) into case from front.

(h) Install shifting yoke (item 24) and
yoke bar (item 25).

(i) Install shifting yoke lock screw and
safety wire.

() Install poppet ball (item 18), tension
spring (item 19) and tension spring spacer (item 20).

(k)

Install flat cover (item 21).
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() Install yoke bar seal (item 40) and
retainer (item 41).
(m) Install case cover (item 15) and
tighten screws evenly, and securely.
(n) Install mainshaft spacer (item 28),
universal joint flange, washer (item 43) and nut (item
44). Cotter key nut, after tightening.

CAUTION

The mainshaft is held in its proper
place by the companion flange. The
omission of parts between flange
and bearing or failure to pull flange
tightly into place will allow mainshaft
to move endwise with resultant
damage to pilot bearing, main drive
gear, and rear bearing cover.



ROTOR DRIVE AXLE
GENERAL

The Rockwell-Standard Company Unit-Type Housing
Drive Unit is a single-reduction drive of hypoid design.
The differential and gear assembly is mounted on
tapered roller bearings with the cups assembled in the
case and cover halves of the housing. The straddle
mounted pinion has two tapered roller bearings located
forward of the pinion teeth and a radial bearing at the
inner end.

The pinion shaft is splined to accommodate the flange
and the bearing pre-load controlled by hardened and
ground spacers of the correct thickness between the
bearings. Bearings are retained in position by the
companion flange nut.

DISASSEMBLE AXLE
A. Before disassembling, place length of pipe or
suitable support, slightly smaller than axle shaft
splines, approximately two-thirds through axle from
the case side to prevent dropping the differential
assembly.

B. Remove bolts, nuts and washers from case and
cover and remove cover half.

C. Remove differential and gear assembly.
D. Remove pipe.
DISASSEMBLE DRIVE UNIT

DISASSEMBLE DIFFERENTIAL AND GEAR
ASSEMBLY

DISASSEMBLE DIFFERENTIAL AND
GEAR ASSEMBLY
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A. If original identification marks are not clear, mark
differential case halves with a punch or chisel (as
shown in photograph above) before disassembling,
for correct alignment when reassembling.

B. Cut lock wire, remove bolts or cap screws and
separate case halves.

C. Remove spider, pinions, side gears and thrust
washers.

D. Remove rivets and separate gear and case if
required.

REMOVE GEAR RIVETS

RIGHT WRONG

1. Carefully centerpunch rivets in center of head.
2. Use drill 1/32" smaller than body of rivet to drill
through head.

3. Press out rivets.

E. Remove differential bearings with bearing puller if
necessary to replace.

REMOVE PINION AND CAGE ASSEMBLY

The differential and gear assembly must be
removed before the pinion and cage assembly can be
disassembled.
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EXPLOSION VIEW OF UNIT TYPE HOUSING DRIVE AXLE

ROTOR DRIVE AXLE

DIFF. CARRIER AND SLEEVE DIFF. BEARING CUP DIFF. BEARING CONE DIFF. PINION DRIVE GEAR DIFF. CARRIER AND SLEEVE
ASSEMBLY (CASE HALF) DIFE. CASE THRUST WASHER ASSEMBLY (COVER HALF)

PLAIN HALF

DIFF. SIDE GEAR
THRUST WASHER

DIFF. SIDE GEAR

DIFF. CARRIER GASKET DIFF. SIDE GEAR DiIFF. BEARING CONE

DIFF. BEARING CUP
PINION PILOT

BEARING LOCKRING
PINION PILOT BEARIN
DRIVE PINION
PINION BEARING CAGE

PINION OUTER
BEARING CONE

PINION BEARING ADJUSTING
NUT THRUST WASHER

PINION BEARING ADJUSTING

DIFF. SIDE GEAR
DIFF. THRUST WASHER
PINION

DIFF. CASE CAPSCREW
DIFF. CASE CAPSCREW LOCKWIRE  DIFF. SPIDER
OIFF. CARRIER BOLT LOCKWASHER

DIFF. CARRIER BOLT

DIFF. AND DRIVE

GEAR RIVET
NUT LOCKWASHER DIFF. CARRIER BOLT NUT
PINION INNER BEARING CONE
PINION BEARING OiL DIFF. CASE
SEAL ASSEMBLY PINION BEARING CUP FLANGE HALF

PINION BEARING CAGE SHIM

PINION BEARING CAGE
AND COVER CORK

PINION BEARING CUP

PINION SHAFT
STRAIGHT KEY

PINION BEARING ADJUSTING NUT

PINION BEARING CAGE COVER

PINION BEARING CAGE
CAPSCREW LOCKWASHER

PINION BEARING CAGE CAPSCREW

PINION NUT PINION YOKE
PINION NUT COTTER KEY
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A. Secure yoke with holding tool and remove pinion
shaft nut and washer.

B. Insert puller through yoke and remove.
C. Remove pinion bearing cover and oil seal assembly.

D. Remove pinion and cage assembly using puller
screws in holes provided.
Driving pinion from inner end with a drift will
damage the bearing lock ring groove.

DISASSEMBLE PINION AND CAGE ASSEMBLY

A. Tap shaft from cage with soft mallet or press shaft
from cage.

B. Remove outer bearing from cage.

C. Remove spacer or spacer combination from pinion
shaft.

TM 5-3895-359-14&P

D. Remove rear thrust bearing and radial bearing with
bearing puller if necessary to replace.

E. Remove oil seal assembly from bearing cover.

F. IF NECESSARY TO REMOVE DIFFERENTIAL
BEARING CUPS, WIRE THE SELECTIVE SPACERS
WHICH ARE BEHIND THE CUPS TO THEIR
RESPECTIVE AXLE HALVES.

PREPARE FOR REASSEMBLY

CLEAN

Parts having ground and polished surfaces such
as gears, bearings, shafts and collars, should be
cleaned in a suitable solvent such as SD-2 kerosene or
diesel fuel oil.

GASOLINE SHOULD BE AVOIDED.

WARNING

Potentially dangerous. Do not use
near open flame or heat. Do NOT
clean these parts in a hot solution
tank or with water and alkaline
solutions such as sodium hydroxide,
orthosilicates or phosphates. We do
NOT recommend steam cleaning
assembled drive units after they have
been removed from the housing.
When this method of cleaning



is used, water is trapped in the cored passage of the
castings and in the close clearances between parts as
well as on the parts. This can lead to corrosion (rust) of
critical parts of the assembly and the possibility of
circulating rust particles in the lubricant. Premature
failure of bearings, gears and other parts can be caused
by this practice. Assembled drive units cannot be
properly cleaned by steam cleaning, dipping or slushing.
Complete drive unit disassembly is a necessary
requisite to thorough cleaning.

ROUGH PARTS

Rough parts such as differential carrier castings,
cast brackets may be cleaned in hot solution tanks with
mild alkali solutions providing these parts are not ground
or polished. The parts should remain in the tank long
enough to be thoroughly cleaned and heated through.
This will aid the evaporation of the rinse water. The
parts should be thoroughly rinsed after cleaning to
remove all traces of alkali.

WARNING
Exercise care to avoid skin rashes
and inhalation of vapors when using
alkali cleaners.

COMPLETE ASSEMBLIES
Completely assembled axles may be steam
cleaned on the outside only, to facilitate initial removal
and disassembly, providing all openings are closed.
Breathers, vented shift units, and all other openings
should be tightly covered or closed to prevent the
possibility of water entering the assembly.

DRYING
Parts should be thoroughly dried immediately
after cleaning. Use soft, clean, lintless absorbent paper
towels or wiping rags free of abrasive material, such as
lapping compound, metal filings or contaminated oil.
Bearings should never be dried by spinning with
compressed air.

CORROSION PREVENTION

Parts that have been cleaned, dried, inspected
and are to be immediately reassembled should be
coated with light oil to prevent corrosion. If these parts
are to be stored for any length of time, they should be
treated with a good RUST PREVENTIVE and wrapped
in special paper or other material designed to prevent
corrosion.

INSPECT

It is impossible to overstress the importance of
careful and thorough inspection of drive unit parts prior
to reassembly. Thorough visual inspection for
indications of wear or stress, and the replacement of
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such parts as are necessary will eliminate costly and
avoidable drive unit failure.

A. Inspect all bearings, cups and cones, including those
not removed from parts of the drive unit and replace
if rollers or cups are pitted or damaged in any way.
Remove parts needing replacement with a suitable
puller or in a press with sleeves.

Avoid the use of drifts and hammers.
easily mutilate or distort component parts.

They may

B. Inspect first reduction bevel or hypoid and second

reduction spur gears for wear or damage. Gears
which are pitted, galled or worn or broken through
case hardening should be replaced.
When necessary to replace the pinion or gear of a
gear set, the entire gear set should be replaced.
We assume no responsibility for gears of these
types when replaced in any other manner.

C. Inspect the differential assembly for the following:

1. Pitted, scored or worn thrust surfaces of
differential case halves, thrust washers,
spider trunnions and differential gears.

Thrust washers must be replaced in sets.
The use of a combination of old and new
washers will result in premature failure.

2. Wear or damage to the differential pinion and

side gear teeth.

Always replace differential pinions and side
gears in sets.

D. Spur pinions for wear or damage to teeth.

E. Check end of pinion for indications of brinelling
caused by worn splines. Replace the parts if the
splines of the pinion and/or thru-shaft are worn,
permitting movement of the pinion on the thru-
shaft.

F. Axle shafts for indications of torsional fractures and
runout. Axle shafts should be inspected between
centers to ascertain the amount of runout of the
ground surfaces. Runout at the shaft flange and
splines should not exceed .005" total indicator
reading.

REPAIR
A. Replace all worn or damaged parts. Hex nuts with
rounded corners, all lock washers, oil seals and
gaskets should be replaced at the time of overhaul.
Use only genuine Rockwell-Standard parts for
satisfactory service. For example, using gaskets of
foreign material generally leads to mechanical



trouble due to variations in thickness and the
inability of certain materials to withstand
compression, oil, etc.

B. Remove nicks, mars and burrs from machined or
ground surfaces. Threads must be clean and free
to obtain accurate adjustment and correct torque.
A fine mill file or India stone is suitable for this
purpose. Studs must be tight prior to reassembling
the parts.

C. If necessary, install new differential pinion bushings

where used as follows:

1. Remove worn bushing. The bushing may be
split with a hacksaw and the halves easily
removed.

2. Remove burrs or sharp corner from inner edge
of pinion bore to prevent shearing or buckling
of bushing on installation.

3. Place pinion on anvil. Position bushing in
inner end of pinion bore and press squarely
into position. Use adapter with correct size

offset to fit bushing.
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4. Use bar to press burnishing ball through
bushing.
If desired, the bar may be shortened to permit
the use of a bench vise to install and burnish
bushing.
D. When assembling component parts use a press
where necessary. Avoid hammering.
E. Tighten all nuts to specified torque.
limits following service instructions.
Lock wire must not be brittle; use soft iron wire to
prevent possibility of wire breakage.

See torque

REASSEMBLE AXLE

REASSEMBLE PINION AND CAGE ASSEMBLY
When a new pinion cage is required, the bearing
and cage assembly furnished for service purposes
should be used. This includes the cage with bearing
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cups assembled, bearing cones and the selective spacer
required to obtain the correct bearing pre-load.

The used bearing cones should be removed from
the pinion shaft and the new bearings and spacer used
in the assembly.



A.

w
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Press rear thrust and radial bearings firmly against
the pinion shoulders with a suitable sleeve.

Install radial bearing lock ring and squeeze ring into
pinion shaft groove with pliers.

If new cups are to be installed, press firmly against
pinion bearing cage shoulders.

Lubricate bearings and cups with light machine oil.
Insert pinion and bearing assembly in pinion cage
and position spacer or spacer combination over
pinion shaft.

Press front bearing firmly against spacer.

Rotate cage several revolutions to assure normal
bearing contact.

%
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H. While in press at 25,000 pounds pressure, check
bearing pre-load torque. Wrap soft wire around
cage and pull on horizontal line with pound scale. If
a press is not available, the yoke may be installed
and the pinion nut tightened to specified torque for
checking.

If rotating torque is not within 5 to 15 pound-
inches, use thinner spacer to increase or thicker spacer
to decrease pre-load.

Example: Assuming pinion cage diameter to be 6
inches the radius would be 3 inches and with 5 pounds
pull would equal 15 pound-inches pre-load torque.

I. Press yoke against forward bearing and install washer
and pinion shaft nut.

J. Place pinion and cage assembly over carrier studs,
hold yoke and tighten pinion shaft nut to specified
torque. The yoke must be held with a suitable tool
or fixture to tighten nut.

K. Recheck pinion bearing pre-load torque. If rotating
torque is not within 5 to 15 pound-inches, repeat the
foregoing procedure.

L. Hold yoke and remove pinion shaft nut and yoke

el QRS R T AT b e
M. Lubricate pinion shaft oil seal and cover outer edge
of seal body with a non-hardening sealing
compound. Press seal against cover shoulder with
seal driver.

N. Install new gasket and bearing cover.



O. Press yoke against forward bearing and install
washer and pinion shaft nut.

P. Tighten to specified torque and install cotter key. Do

not back off nut to align cotter key holes.

ASSEMBLE DIFFERENTIAL AND BEVEL GEAR

A. Rivet bevel gear to case half with new rivets.

If a new gear or differential case is to be used in
the assembly, the rivet holes in the gear and case
should be checked for alignment and line reamed if
necessary. The gear must be tight on the case pilot and
riveted flush with the differential case flange. Check
with a .002" feeler gauge.

Rivets should not be heated, but should be up set
cold. When the correct rivet and rivet set is used the
head being formed will be at least As" larger in diameter
than the rivet hole.

The head will then be approximately the same
height as the preformed head. The formed head should
not exceed /]6t" less than the preformed head as
excessive pressure will cause distortion of the case
holes and result in gear eccentricity.
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B. Lubricate differential case inner walls and all
component parts with axle lubricant.

C. Position thrust washer and side gear in bevel gear
and case half assembly.

D. Place spider with pinions and thrust washers in
position.

E. Install component side gear

TE e |

and thrust washer.

L Eik b

F. Align mating marks, position component case half
and draw assembly together with four bolts or cap
screws equally spaced.

G. Check assembly for free rotation of differential gears
and correct if necessary.

H. Install remaining bolts or cap screws, tighten to
specified torque and thread with lock wire.

I. If bearings are to be replaced, press squarely and
firmly on differential case halves.

DIFFERENTIAL BEARING PRE-LOAD AND GEAR
LASH ADJUSTMENTS

The differential bearing pre-load and gear-lash
adjustments are obtained by the use of hardened and
ground spacers of the correct thickness located between
the differential bearing cups and the axle housing. On
this type assembly, no shim pack is required between
the pinion cage and axle housing.



ADJUST DIFFERENTIAL BEARING PRE-LOAD

A. Remove thrust block using drift to drive pin out of

B.

cover.
Install differential bearing spacers in the original
positions if new bearing cups are installed.
SPACERS MUST BE INSTALLED WITH THE
CHAMFERED EDGE TOWARD THE MACHINED
SURFACES IN THE HOUSING.

C. Insert pipe used for disassembling through case half.

Position differential and gear assembly over pipe
with gear facing the case half and slide into position.
Install new gasket over case flange.

Position cover half over pipe and draw axle halves
together with six bolts equally spaced.

Check differential and gear assembly end play with
dial indicator through thrust block pin hole against
gear.

Both the differential bearing pre-load and gear
lash are controlled by selective spacers, available
in increments of .003", which are installed
between the differential bearing cups and the case
and cover halves of the axle housing.
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Bearing pre-load may be increased or decreased
by using a thicker or thinner spacer respectively in
the cover half of the assembly.

The gear may be moved toward the pinion,
decreasing the gear lash, by decreasing the
thickness of the spacer in the case half and
increasing the thickness of the spacer by the
same amount in the cover half. Reversing this
transposition will move the gear away from the
pinion and increase the gear lash.

The correct pre-load of .006" to .010" tight is

obtained as follows:

B.

1. Increase or decrease the thickness of the
spacer used in the COVER HALF to obtain a
freely rotating gear with from .000" to .005"
end play.

2. Remove spacer in cover half and install a
spacer ".006" plus the end play" thicker than
the spacer used to obtain the adjustment in
the above paragraph.

3. If a new gear or case has been installed, check
runout at back face of gear. Correct and
recheck if runout exceeds .005".

4. When adjustment is satisfactory, remove cover
and move differential and gear out on support
sufficient to permit installation of pinion and
cage assembly.

Install thrust block and pin.

INSTALL PINION AND CAGE ASSEMBLY
Coat cage flange contact surface with non-hardening
sealing compound. Position cage assembly over
studs and tap into position with soft mallet.
Install lockwashers and stud nuts. Tighten to
specified torque.
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CHECK AND ADJUST GEAR LASH
A. Install differential and gear assembly and assemble
cover using new gasket with six bolts equally spaced.
Tighten to specified torque.
B. Check gear lash with dial indicator on universal joint
yoke 2" from pinion shaft center. An indicator reading of
between .013" and .033" will show the recommended
backlash of between .006" and .012" is present in the
gear set.
C. Transpose spacers used in both the case and cover,
decreasing the thickness of the spacer used on the side
in the direction which the gear is to be moved and
increasing the thickness of the opposite spacer exactly
the same amount as required to obtain the correct gear
lash.
D. Install remaining bolts, washers and nuts in housing
assembly and tighten all nuts in bolt circle to specified
torque.

LUBRICATION
Fill axle to correct level with specified lubricant and lubricate universal joint. Refer to lubrication chart on page 15-1.

TORQUE SPECIFICATIONS

DIAM- NO. TORQUE-LB. -- FT.

LOCATION ETER THREADS Min. Max.

Cover to case bolt nuts 3/8" 16 27 35
3/8" 24 31 39

7/16" 20 42 54

1/2" 20 75 96

Pinion cage cap screws 3/8" 16 27 35
and stud nuts 3/8" 24 31 39
7/16" 20 42 54

9/16" 12 94 120

Differential case bolt nuts 3/8" 16 33 43
and cap screws 1/2" 13 81 104
1/2" 20 92 118

Pinion shaft nuts 7/8" 20 175 200
1" 20 300 400

Gear to case cap screws 3/8" 24 38 49

Torques given apply to parts coated with machine oil; for dry (or "as received") parts increase torques 10%;
for parts coated with multi-purpose gear oil decrease torques 10%. Nuts on studs to use same torque as for
driving the stud.
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SUBSECTION 5 REAR AXLE ASSEMBLY AND FINAL DRIVE

GENERAL
The rear axle assembly is a single unit type, with
attached two-speed nose box and planetary final wheel
reduction drives. Tapered roll bearings are used at all
bearing locations except drive pinion shaft end bearing
and differential pinion gears. A straight roller bearing is
used on the end of drive pinion shaft. A plain type
bearing formed by spider and pinion surfaces is used on
all differential pinions.
PREPARE FOR REMOVAL
Completely assembled axles may be steam cleaned on
the outside only, to facilitate initial removal and
disassembly, providing all openings are closed.
Breathers, vented shift units, and all other openings
should be tightly covered or closed to prevent the
possibility of water entering the assembly.
REMOVAL
There are two types of repair procedures for rear axle
unit assembly. One requires the complete removal of
the rear axle from the machine, while the other only
requires a removal of the cover half or left section of the
unit. It is recommended that the easier of the two
removals be attempted and after inspection of parts
removed, the entire unit removal can be decided upon.
a. Complete Rear Axle Removal

1. Raise and support the rear of machine
with a dolly or a support under the rear
section of machine frame so the tires
clear the surface. Lower the hydraulic
crane completely.

2. Drain the lubricant from
assembly including final drives.

3. Remove the rear wheels and tires from
machine.

4. Remove the rear fenders.

5. From above, remove the operator's
platform and fuel tank tool box assembly.

6. Remove hydrostatic motor from nose box.

7. Disconnect the hydraulic brake lines at
the wheel cylinders.

8. Remove the four "U" bolts holding rear
axle to machine frame. Disconnect shift
linkage at the nose box. Also remove
nose box hold-down bolts holding nose
box to cross member.

9. Attach an overhead crane with chain sling
to rear axle assembly.

10. With the use of a chain hoist, lift and
manipulate axle from frame.
11. The installation is the reverse of above
procedure.
b. Removal of rear axle assembly left section or
cover half. (For repairs not involving ring gear
and pinion.)

rear axle

TM 5-3895-359-14&P

1. Raise and support the rear of machine
with a dolly or suitable support under the
rear section of machine frame, so the tires
clear the surface. Lower hydraulic crane

completely.

2. Drain the lubricant from the axle and final
drives.

3. Remove the rear wheels and tires from
machine.

4. Remove the left rear fender.

5. Remove the four bolts and nuts holding
left axle shaft housing to machine frame.

6. Remove left wheel hydraulic brake line at
wheel cylinder.

7. Remove eight nuts and lock washers from
axle housing flange side of final drive
case cover, left and right side and remove
final drive and axle shaft assemblies.

8. Insert a pipe or shaft slightly smaller in
diameter than the splined shaft end of the
axle shaft about 1.5" diameter and about
6 feet long through axle shaft housing and
into differential carrier from the housing
(right side) side of axle. This is to support
the differential assembly when the axle
cover side (left side) is removed.

9. Remove the bolts and nuts and two cap
screws holding the two axle housings
together.

10. Separate the two housings and remove
the cover, (left) housing from machine.

11. With the pipe or shaft previously installed
to support the differential assembly,
remove same.

12. The installation is reverse of above
procedure. Use new gaskets at axle
housing halves and between axle shaft
housing and final drive.

c. Final drive disassembly and repair procedures.

PREPARE FOR DISASSEMBLY
Before starting the disassembly of the axle, the following
procedure and precautions should be taken:

a. Jack up both ends of axle so that tires clear the
ground. Due to the extreme weight of vehicles
under which planetary type axles are used, the
axle should then be blocked up under each
spring seat to safely support the weight and hold
axle at this level. The jacks may then be
removed to provide adequate working space
with no danger of axle end falling or shifting.

b. Remove the wheel nuts.

Remove the tire and wheel.

Rotate hub assembly so that the drain plug is at
the bottom.

e. Remove the plug and drain lubricant.

Qo
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REMOVE PLANETARY SPIDER ASSEMBLY

A. Before disassembly match mark the spider and MATCH MARK
wheel hub for identification of correct alignment BOTH
when reassembling. Use a punch and hammer and
mark both parts on the outer diameter.

B. Remove the planetary spider to hub capscrews or nuts and washers.

C. Pull the planetary spider assembly from the wheel hub and set it on a bench, flange side down.
NOTE: The adhesive effect of the liquid gasket material may necessitate the use of the pry bar
slots provided in some models to assist In loosening the spider. If there are no pry bar slots
break the spider loose from the hub by striking it with a rawhide mallet.

DISASSEMBLE PLANETARY SPIDER ASSEMBLY

A. Remove the set screws holding the planet pins in the spider. Set screws are located at small diameter ends of pins.
B. Support the spider assembly in a press, flange side down. Block up as required. To avoid damaging the pins place a
block of wood under the press to cushion the pins as they are pressed out. Press the planet pins out through the
spider and planet gears.
NOTE
If a press is not available use a brass drift and mallet to tap out the pins.
WARNING
Do not strike planet pins directly with a steel hammer as eye injury or damage to parts could
result.
C. Remove the planet gears and thrust washers from the spider.

HUB
INTEGRAL & (SHOWN WITH RING
SPIDER/COVER SET SCREW - AND SUN GEARS)
4
PLANET PiN

DRAIN PLUG -3»-(B

OUTER
THRUST
WASHER WASHER
PLANET
GEAR
TYPICAL PLANETARY WHEEL END WITH
INTEGRAL PLANETARY SPIDER AND COVER

TYPICAL PLANETARY WHEEL END WITH INTEGRAL PLANETARY SPIDER AND COVER
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REMOVE THE FLOATING RING GEAR ASSEMBLY

Qoo

e.

Remove the axle shaft sun gear.

Remove the sun gear thrust washer.

Remove the axle shaft.

Remove the wheel bearing adjusting nut lock,

by removing the two capscrews and lock plate.

f.

Remove the wheel bearing adjusting nut.

5-3

TM 5-3895-359-14&P

g. Remove the floating ring gear assembly. Puller
screw holes are provided in the ring gear hub flange to
start gear.

1. The floating ring gear is splined to the ring gear hub
and secured by four evenly spaced plates, each plate
being attached by two cap screws which are lockwired
together.

2. The outer wheel bearing is mounted on the ring gear
hub.

h. Separate the ring gear and ring gear hub by
removing lock wire, cap screws and plates.

i. Remove outer wheel bearing from ring gear
hub.

j- The ring gear hub assembly is made up of the

hub and a hardened ring sleeve insert which is pressed
into the hub from the outer side.



DISASSEMBLE BRAKE SHOE AND LINER ASSEMBLY

The complete disassembly of the brakes is not
necessary for the removal of the hub spindle. Adequate
working clearance is provided by only removing the
brake shoe return spring.

PREPARE FOR ASSEMBLY

All parts should be cleaned, inspected and repaired
where necessary before reassembly. Refer to the
Cleaning, Inspection and Repair instructions on page 5-
8.

INSTALL BRAKE ASSEMBLIES

If the brakes were removed during the wheel end
disassembly follow the procedures below:

a. Install brake cylinder and push rods.

b. Install brake shoe and liner assemblies over
anchor pins.

c. Install anchor pin plate, nut and cotter key.

d. Align push rods with shoe webs and hook brake
shoe return spring.

e. For further detailed information, consult the "H"
Series Brakes section on page 3-1.

If hub bearings cups have been removed for
replacement, install new cups with a suitable driving
sleeve.

a. Lift the hub and drum assembly onto the hub
spindle and position so that the inner cup rests on the
inner bearing rolls.

b. Install the floating ring gear assembly, while at
the same time lifting the weight of the hub and drum
assembly to allow the outer bearing to mate with outer
hub bearing cup.
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ASSEMBLE HUB AND DRUM ASSEMBLY
AND INSTALL

L

c. Install the wheel bearing adjusting nut.




WHEEL BEARING ADJUSTMENT

a. Tighten the adjusting nut against the ring gear
hub to 100 pound feet while wheel is being rotated.
Rotate the wheel in both directions to make sure
bearings and related parts are fully seated.

b. Back off adjusting nut / turn to relieve pre-load
on bearings.

c. If wheel bearings have been replaced with new
bearings, check the rotating torque (not starting torque)
by means of a pull scale and cord and advance the
adjusting nut in small increments until the proper
preload is obtained. The proper preload torque is 5 to 9
Ib. ft.

NOTE
The above torque specification
allows for the drag of the hub

spindle oil seal. However, if a felt
dust seal is used in the inside of the
brake drum, the torque specifications
should be increased by 5 Ib. It. If
wheel bearings are being reused,
they should be put back in same
position as before. Advance the
adjusting nut in small increments
and check rotating torque until an
increase is noted. If increase is
slight, install nut lock in this position
or back off nut enough to install nut
lock. If increase is appreciable, back
off nut until increase is only slight or
none and then install nut lock, with
two capscrews and lock plate.
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d. If it is not convenient to remove the wheels of
the vehicle, check the wheel bearing preload torque.
The extension (see inset) permits a reading to be taken
without interference from the tire.

e. Bearing preload torque is figured by multiplying
the radius (the distance from the center of the wheel to
the center of the extension) by the reading on the pound
scale.

For Example: Assume the distance from the center of
the wheel to the center of the extension is 9 inches and
the reading on the pound scale is 7 pounds - multiplying
9 inches by 7 pounds, we get 63 pound inches. Since
our preload specifications are listed in pound feet, we
simply divide the 63 pound inches by 12 and arrive at a
reading of 5.25 pound feet.

This method of converting pound inches to pound feet
also applies to Step "c" above.
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REASSEMBLE PLANETARY SPIDER ASSEMBLY

PLANET PIN

SPIDER

OUTER THRUST
WASHER

PLANET GEAR

INNER THRUST
WASHER
(SMALL BORE)

A. Place the spider in a press with the flange side up. Block up as required.

B. Install inner thrust washer with the rasher tab engaged in the spider indent and the washer bore aligned with the
spider bore.

C. Coat the bore of the planet gear with a film of the same GL-5 gear lube used in the wheel end. Slide planet gear
and outer thrust washer into the spider. Align the bores of the parts and engage the outer thrust washer tab in
the spider Indent.

D. Install the planet pin into the spider and through the planet gear and thrust washers by hand. The large end of
the planet pin will bind in the spider bore due to an Interference fit.

MATCH
MARKS
E. Align the small mark on the pin large diameter

with the mark on the spider. These match

marks are pre-stamped into the parts to provide

proper alignment of the set screw hole in the

small end of the pin and the tapped set screw

hole in the spider boss
SET SCREW
HOLE
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F. Brush Loctite 271 (Rockwell Part No. 11990B-3720) sealant/adhesive on the planet pin O.D. protruding from the
cover.

APPLY SEALANT/ADHESIVE AROUND
PIN CIRCUMFERENCE

G. Being careful to keep match marks aligned, press the planet pin into the spider until the shoulder of the pin
bottoms against the Inner thrust washer.

NOTE: It a press Is not available use a brass drift and mallet to tap the pin through the spider and planet gear.

A WARNING: Do not strike planet pins directly with a steel hammer as eye injury or damage to parts
could result.

\

N

\

NS

NN
AN

TAPPED HOLE )
IN SPIDER BOSS

-

%

SET SCREW HOLE
IN PLANET PIN

H. Install set screw Into spider and planet pin. New set screws, if used, have pre-applied locking agent on the
threads. If original set screws are used, apply one or two drops of Loctite 277 (Rockwell Part No. 2297-C-3747)
to threads of spider before installing. Tighten set screw to 15-25 Ib. ft. torque.

I. Repeat the reassembly procedures to install the second and third sets of pins, washers and gears.

INSTALL PLANETARY SPIDER ASSEMBLY
A. Apply a bead of silicone RTV gasket material (approximately 3/32' diameter) to the mounting flange of the
planetary spider.

NOTE: Where silicone RTV gasket material is used, Dow Silastic No. RTV-732 Black and General Electric No.
RTV-1473 Black meet our requirement. However, silicone RTV is also available in bulk under Rockwell Part No.
1199-Q-2911; In 10 OL tubes, part number 1250-X-388; or in 3 0z. tubes, part number 1199-T-3842

The bead of RTV gasket material must always be ::3”

around the Inner side of the flange holes (between holes TO

and spider pilots The spider assembly must be Installed FLANGE

in hub within 30 minutes of liquid gasket application. %S‘:ge
PATTERN

5-7



TWO SPEED NOSE BOX TRANSMISSION

GENERAL

The two speed nose box transmission is attached to the
front of the traction drive axle. It provides a gear
reduction of 5.938:1 in the low range. In the high range
the ratio is 1:1 with the transmission of power being
direct from the hydrostatic motor to the traction drive
axle.

DISASSEMBLY
1. Drain oil - position with input up.
2. Remove transmission dowels and capscrews.
3. Remove shift shaft (17) detent plug.
4. Remove transmission cover (33).

NOTE: Assembled position of clutch shift collar; the
tapered portion of collar is toward low speed driven
gear.
5. Remove idler gear assembly (7), (8), (9).
6. Remove shift shaft (17) and fork assembly (19)
with clutch shift collar (36).

NOTE: Clutch shift collar may have lockup type
feature which may require alignment of clutch teeth
to remove.

7. Remove three each clutch detent balls (39) and
springs (38) from clutch pinion (37).

8. To remove low speed driven gear (42) or clutch
pinion (37), locate and remove set screw (40)
from clutch
pinion (37).

9. Remove clutch drive pinion retaining nut (35)
(1-7/8" socket required).

10. Remove clutch drive pinion (37).

11. Remove low speed driven gear (42), this allows
access to the bevel pinion bearing oil seal (43),
and transmission case to differential carrier
capscrews (44).

12. Disassemble input drive pinion (34) and motor
adapter (28).

A. Remove input motor adapter to
transmission cover stud nuts (29).

B. Unlock locking tab (24) at input drive
pinion bearing adjusting nut (23).

C. Remove input drive pinion nut (23), nut
lock (24) and washer (25).

D. Remove input drive pinion (34), keep
bearing cups and cones paired.

13. To remove bevel pinion or transmission case,
will require disassembly of differential carrier.

Refer to Drive Unit disassembly instructions on page 5-
1.

CLEANING

TM 5-3895-359-14&P
Refer to Drive Unit cleaning instructions on page 5-12.

INSPECTION

It is impossible to overstress the importance of careful
and thorough inspection of drive unit parts prior to
reassembly. Thorough visual inspection for indications
of wear or stress, and the replacement of such parts as
are necessary will climinate costly and avoidable drive
unit failure.

A. Inspect all bearings, cups and cones,
including those not removed from parts of
the drive unit and replace if rollers or cups
are pitted or damaged in any way.
Remove parts needing replacement with a
suitable puller or in a press with sleeves.
Avoid the use of drifts and hammers.
They may easily mutilate or distort
component parts.

B. Inspect shift shaft, shift fork, shift clutch
collar, and clutch pinion. Replace if clutch
engagement teeth are worn, chipped or
multilated.

C. Inspect spur gears for wear or damage.
Gears which are pitted, galled or worn or
broken through case hardening should be
replaced. Inspect bushings for wear or
scoring.

D. Inspect clutch engagement teeth of input
drive pinion and low speed spur gear.
Replace if worn, chipped or mutilated.

E. Inspect internal spline of input drive pinion
for wear or damage.

REPAIR
A. Replace all worn or damaged parts. Hex
nuts with rounded corners, all lock
washers, oil seals and gaskets should be
replaced at the time of overhaul.

Use only genuine Rockwell-Standard
parts for satisfactory service. For
example, using gaskets of foreign
material generally leads to mechanical
trouble due to variations in thickness and
the inability of certain materials to
withstand compression, oil, etc.

B. Remove nicks, mars and burrs from
machined or ground surfaces. Threads
must be clean and free to obtain accurate
adjustment and correct torque. A fine mill
file or India stone is suitable for this
purpose. Studs must be tight prior to
reassembling the parts.

C. When assembling component parts use a
press where necessary. Avoid
hammering.

D. Tighten all nuts to specified torque. See
torque limits following service instructions.
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TWO SPEED NOSE BOX TRANSMISSION

Pt e e et et — ey

5-9



Lock wire must not be brittle; use soft iron wire
to prevent possibility of wire breakage.

ASSEMBLY
NOTE.: Use non-hardening type sealer on all
gaskets, oil seal bores and capscrew threads.

1. Input Drive Pinion (New cups and cones).
A. Press bearing cups (27) into cup bores of
hydraulic motor adapter (28) until seated
firmly against shoulders of motor adapter.

B. Press inner bearing cone (26) to shoulder
of input drive pinion (34).

C. Assemble motor adapter (28) to input
drive pinion (34).

D. Assemble outer bearing cone (26), input
bearing washer (25), adjusting hut lock
(24), and adjusting nut (23).

E. Tighten adjusting nut (23) until rotating
torque is 5 to 15 pound-inches. To check
torque, wrap soft wire around cage or pilot
portion of motor adapter, and pull on
horizontal line with pound scale.
EXAMPLE: Assuming cage diameter to
be 6 inches the radius would be 3 inches
and with 5 pounds pull would equal 15
pound-inches pre-load torque.

F. With bearing preload adjusted to 5 to 15
pound-inch pre-load, lock adjusting nut
(23) with locking tab of adjusting nut lock
(24).

2. Adjusting Idler Shaft Bearings.

A. With bearing cups and cones pressed to
position for idler shift (9), install idler shaft
into transmission case (49).

B. With case to cover gasket (48) in position,
install transmission cover (33) using about
6 case to cover bolts. (49-53 pound ft.
torque).

C. Increase or decrease shims (4) at idler
shaft bearing cap (3) to obtain .000" to
.003" loose bearing adjustment. Rotate
idler shaft to assure proper bearing
contact.

D. After adjusting idler shaft bearings,
remove bolts, cover and idler shaft.

3. Assemble Low Speed Driven Gear.

A. Case capscrews torqued to 138 to 160
pound ft. and lockwired with soft-iron type
wire.

B. Wipe oil seal journal with film of grease or
oil. Coat bronze bushing (41) of low
speed gear (42) will gear oil.

C. Assemble gear to bevel pinion oil seal
(43), using care not to damage oil seal.

D. Assemble pinion clutch (37) to bevel
pinion spline.

E. Assemble and tighten clutch and drive
pinion nut (35) 300 to 500 pounds ft.

torque.
F. Low speed driven gear (42) should be
checked for side journal clearance.
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Check with dial indicator or feeler gauge
between mating thrust surfaces should
have .008" to .012" clearance.

G. Tighten drive pinion nut setscrew (40) and
stake. Set- screw is located in pinion
clutch (37).

4. Shifting Assembly.

A. Shift fork and shifter shaft lockscrew (20)
should be tight and lockwired with soft-
iron type lockwire. Lockscrew torque 69-
73 pounds ft.

B. Assemble detent springs (38) and balls
(39) to clutch pinion (37), apply grease to
assist in retaining balls in position.

C. Assemble clutch shift collar to shift fork.
NOTE: The tapered portion of the shift
collar is toward the low speed driven gear.

D. Assemble shift collar (36) and fork (19) to
clutch pinion (37), compressing detent
springs and balls and entering the shift
shaft into shaft bore of transmission case.

5. Complete Assembly.

A. Install idler shaft assembly (7), (8), (9) into
position in transmission case.

B. Assemble transmission cover gasket (48),
cover (33), cover to case dowels and
cover to case bolts, lockwashers and nuts.
Torque bolts 49-53 pounds ft.

C. Assemble hydraulic motor adapter (28)
and gasket (30) to transmission cover.
Assemble stud lockwashers and nuts,
torque nuts 106-113 pounds ft.

D. Using suitable sleeve type
assemble shift shaft oil seal (18).

E. Shift transmission and manually rotate
transmission input to determine if shifts
are completed.

TRACTION DRIVE AXLE

GENERAL

The Rockwell-Standard Company Unit-Type Housing
Drive Unit is a single-reduction drive of hypoid design.
The differential and gear assembly is mounted on
tapered roller bearings with the cups assembled in the
case and cover halves of the housing. The straddle
mounted pinion has two tapered roller bearings located
forward of the pinion teeth and a radial bearing at the
inner end.

The pinion shaft is splined to accommodate the flange
and the bearing pre-load controlled by hardened and
ground spacers of the correct thickness between the
bearings. Bearings are retained in position by the
companion flange nut.

DISASSEMBLE AXLE

A. Before disassembling, place length of
pipe or suitable support, slightly smaller
than axle shaft splines, approximately
two-thirds through axle from the case side
to prevent dropping the differential
assembly.

B. Remove bolts, nuts and washers from
case and cover and remove cover half.

C. Remove differential and gear assembly.
D. Remove pipe.

driver,
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EXPLOSION VIEW OF UNIT TYPE HOUSING DRIVE AXLE
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DISASSEMBLE DRIVE UNIT
DISASSEMBLE DIFFERENTIAL AND 1. Carefully centerpunch rivets in center of head.

GEAR ASSEMBLY 2. Use drill '1,2t" smaller than body of rivet to drill
! ; through head.

3. Press out rivets.

A. If original identification marks are not
clear, mark differential case halves with a
punch or chisel (as shown in photograph
above) before disassembling, for correct
alignment when reassembling.

B. Cut lock wire, remove bolts or cap screws
and separate case halves.

C. Remove spider, pinions, side gears and REMOVE PINION AND CAGE ASSEMBLY
thrust washers. The differential and gear assembly must be removed

D. Remove rivets and separate gear and before the pinion and cage assembly can be
case if required. disassembled.

REMOVE GEAR RIVETS

E. Remove differential bearings with bearing
puller if necessary to replace.

RIGHT

WRONG

A. Secure yoke with holding tool and remove
pinion shaft nut and washer.
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B. Insert puller through yoke and remove.

C. Remove pinion bearing cover and oil seal
assembly.

D. Remove pinion and cage assembly using
puller screws in holes provided.
Driving pinion from inner end with a drift

will damage the bearing lock ring groove.
DISASSEMBLE PINION AND
CAGE ASSEMBLY

A. Tap shaft from cage with soft mallet or

press shaft from cage.

CLEAN

Parts having ground and polished surfaces such as
gears, bearings, shafts and collars, should be cleaned in
a suitable solvent such as SD-2 kerosene or diesel fuel

oil.
GASOLINE SHOULD BE AVOIDED.
WARNING

Potentially dangerous. Do not use

near open flame or heat.
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B. Remove outer bearing from cage.
C. Remove spacer or spacer combination

D. Remove rear thrust bearing and radial
bearing with bearing puller if necessary to
replace.

E. Remove oil seal assembly from bearing
cover.

F. IF NECESSARY TO REMOVE
DIFFERENTIAL BEARING CUPS, WIRE
THE SELECTIVE SPACERS WHICH
ARE BEHIND THE CUPS TO THEIR
RESPECTIVE AXLE HALVES.

PREPARE FOR REASSEMBLY

Do NOT clean these parts in a hot solution tank or
with water and alkaline solutions such as sodium
hydroxide, orthosilicates or ph