spartan motors inc.

CUSTOM BUILT VEHICLES AND CHASSIS

p.o. box 440 1000 reynoids read  charlotie, michigan 48813
phone (517} 543-8400  fax 1517) 343-SPAR 1elex 466261

SPARTAN CHASSIS INTERNATIONAL CLUB

The Spartan Chassis Owners Club is designed so you can continue to
communicate with the factory and vice versa.. This involves quarterly newsletter,
gatherings, FM.C.A. rallies, chassis seminars, an annual rally at Spartan, plus
more!. It is our desire to educate you on the chassis; how it runs, works, available
options, etc... Plus, we will let you know of chassis related changes. This
communication allows us to both grow and prosper.

There is currently no membership fee. You will find an application enclosed. If
you want to become a member and receive our quarterly newsletter, please fill out

the application and return it to Spartan Motors, Inc.
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spartan motors inc.

CUSTOM BUILT VEHICLES AND CHASSIS

p.o. box 440 000 reynoldsrocad  charlette, micnigan 48813
phone 1517 543-6400  fax 15171 543-SPAR  tziex 4BBZ6T

APPLICATION FOR MEMBERSHIP
SPARTAN CHASSIS INTERNATIONAL

3214 South 117th Street, Omaha, NE 68144 ({402) 333-8768

PLEASE PRINT

FMCA#

LAST NAME: HUSBAND WIFE

ADDRESS:

CITY/STATEZIP:

PHONE NUMBER WITH AREA CCDE: | 1

COACH MANUFACTURER:

MODEL: YEAR: LEMGTH:
ENGINE: VIN #

SIGNED:

DATE:

* Please notity Spartan Motors of any address changes.
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DANGIERIE

EXCEEDING THE
GROSS VEHICLE WEIGHT
RATING OF THIS CHASSIS
CAN RESULT IN SERIOUS INJURY
OR DEATH

NOTE:

UNEVEN SIDE TO SIDE LOADING OF
CHASSIS CAN CAUSE DOG TRACKING
UNEVEN TIRE WEAR,

AND ADVERSE HANDLING
CHARACTERISTICS
WHICH COULD RESULT IN
SERIOUS INJURY OR DEATH






"WARNING™

CHASSIS EQUIPPED WITH MANUAL SLACK

ADJUSTERS ON THE BRAKES MUST
BE PERIODICALLY INSPECTED
AND PROPERLY ADJUSTED.
SERVICE INTERVALS WILL VARY
DEPENDING ON THE BRAKE LINING
AND DRIVERS BRAKING HAEITS.
FAILURE TO INSPECT REGULARLY AND
- PERFORM THE REQUIRED ADJUSTMENTS
| WILL RESULT IN LOSS CF
BRAKING EFFECTIVENESS!!






CUSTOM BUILT VEHICLES AND CHASSIS

p.0. box 440 1000 reynoids road  charlotte, michigan 48813
phone 1517) 543-6400 fax (517)1 543-SPAR  telex 466261

Dear Spartan Motors Customer:

Thank you for your confidence in purchasing a vehicle equipped with a
Spartan Motors chassis — the highest quality diesel chassis on the
market today.

So that we may stay in touch with you and grow along with you, a Family
Motor Coach Association chapter of Spartan Motors Chassis Owners
International has been formed. This club, currently Spartan-sponsored,
publishes a quarterly newsletter and organizes gatherings and activities.
We encourage you to become a member by contacting the name and
address listed below, or for membership information, please contact Ms.
Courtney Grundstrom at (517) 543-6400, ext. 214.

Should you become a member you will receive a Spartan Motors
emblem that you may mount on your coach if you wish. Most owners
mount these emblems on the side or back of the coach.

May your traveling be safe and enjoyable,

Spartan Motors, Inc.

Spartan Motors Chassis Owners International
Scope: International
Tom Waldbridge F89923, President
Leo Ebbesen F74587, Vice President
Martin Pierce F57064, Vice President
W. O. "Bill* Boyd LE077, Vice President
Gwen Carson F43813, Secretary/Treasurer
Marsh Carson F43813, National Director
Tom Walbridge FB9923, Alternate National Director
Chapter Mailing Address:

Spartan Motors, Inc.

3214 8. 117th Street

Omaha, NE 68144

Phone: (402) 333-8768
Chartered: March 8, 1989

spartan motors inc.







OPERATOR / WARRANTY
SERVICE MANUAL

TABLE OF CONTENTS

This manual provides seven chapters of useful information about your
Sparian chassis. Reviewing this quick-reference guide will familiarize
you with the manual format and chapter contents.

Contents pages at the beginning of each chapter further assist in
quickly locating information.

Introduction
Helps you identify which chassis model you have purchased, presents driving tips, and
explains the purpose and capacities of the various systems.

Warranty

Explains the warranty process, provides names and address of other parts suppliers
for your chassis, and explains the effect on your warranty resulting from alterations to
the Spartan chassis made in the field.

Engine

Gives guidelines for the correct operation and maintenance of your Cummins diesel
engine. Also includes safety information, engine and systems specifications, trouble-
shooting guidelines, and a listing of official Cummins Authorized Repair Locations.

Transmission

|dentifies the make and model of transmissions for the IC, EC, and MH model chassis.
Includes operating tips and preventive maintenance, along with warranty information
specific to the-Allison transmission.

Brakes

Identifies the air and air-over-hydraulic brake systems, along with operating tips and
preventive maintenance instructions. Also includes details on the Eaton and Bendix
brake systems.

Steering/Tires/Wheels/Axles/Suspension
Provides operating tips and preventive maintenance instructions for Goodyear tires,
Alcoa wheels, Spicer, Eaton, Rockwell axles, and the Reyco suspension system.

Electrical & Instrumentation
Locates, illustrates, and explains the controls, dials, and indicators provided on the
chassis. Electrical specifications and diagrams are included.
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INTRODUCTION
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PAGE PAGE
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When it comes to service, remember that your authorized
Spartan Service Center knows your chassis best. For the
name and address of a service center in your area,
please contact the Spartan Motors Warranty Department
at 1-800-543-4334,
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INTRODUCTION

CHAPTER 1

= Uniess otherwise noted, information pertains to ALL Spartan

chassis. =

ABOUT THIS OPERATOR’S MANUAL

This manual presents basic information on the
Operation, maintenance, and warranty of your
vehicle’s Spartan Chassis only.

The RV constructed on the Spartan chassis is
covered in the owner's manual supplied by the
RV manufacturer.

BEFORE YOU GO ANY FURTHER ...

Stop and take care of these five Ccritical
reminders:

1. ltis extremely important that you mail in your
Spartan Motors Warranty Owner's
Registration. This will allow your vehicle to
be serviced under warranty.

NOTE: THIS WARRANTY WILL
BECOME NULL AND VOID IF YOUR
SPARTAN OWNER VEHICLE REGI-
STRATION FORM IS NOT RETURNED
WITHIN THIRTY DAYS AFTER THE
DATE OF PURCHASE.

IMPORTANT: Any vehicle with an odometer
reading greater than 4,000 miles at the time
that the original owner takes delivery, will be
eligible for Spartan Warranty {see warranty
statement for description) coverage for the
balance of 24,000 miles minus the odometer
reading or one year whichever is less.

2. Be sure you understand that the base
chassis warranty is effective for 12 months or
24,000 miles, whichever comes first. This
base warranty applies to the first owner
only. Some components used in the manu-
facture of this chassis carry their own

warranties of longer duration, and some of these
warranties are transferable to the second owner.

These are identified elsewhere in this
owner's/warranty manual.
3. You should consider purchasing the

emergency spare parts kit from Spartan
Motors. Items such as filter elements and
belts may not be as readily available as you
would like because you have purchased a
heavy-duty premium chassis, rather than an
automobile. )

Emergency spare parts kits are available for
the EC, IC, and MH model chassis. When
ordering these kits, please give the following
information to the parts department:

* Vehicle Identification Mumber

= Chassis Model Mumber

= Alternator size

4. Before you drive, please obtain a copy of
your state’s commercial driver's license
manual. Although you do not need this
license in order to legally operate your RV,
the manual provides excellent how-to infor-
mation on the operation of larger diesel
chassis equipped with air brakes and
hydraulic brakes. Reading it and following its
guidelines will be very helpful to you as you
begin to drive your new vehicle.

5. Finally, take a moment to study the chassis
nameplate and familiarize yourself with the
assemblies that make up the chassis. As
you go through each system, turn to the
Maintenance Summary on page 1-12, as well
as the appropriate chapter, and read the _
operating tips and preventive maintenance
requirements. Careful study of the name-
plate and manual at this early stage could
easily ward off future repairs.




VEHICLE

IDENTIFICATION

SPARTAN MOTORS INC.
CUSTOM i
CHASSIS
CHARLOTTE,MI s
48813 --- U.S.A.
4 T-HMY
— EC-2242
WL NCL
o 190 | mFw | 2500 | Fewas
STRG.
5.0 he. SR86 GEAR
o 18,000 cawn | 6,000

MODEL INDENT,
B5.9 44692376
ATS42 3210576560
DANA 1-60
SAGINAW 710
axwn | 12,000 e | 12-12-91

Vehicle Identification Plate

VEHICLE IDENTIFICATION

The vehicle identification plate provides the
vehicle owner with name of manufacturer, engine
type, year of manufacture, etc.

EC..... Economy Class
Ic ... Intermediate Class
MH . Mountain Master

In addition, the above plate shows the "Vehicle
Identification Number", and the "As Manufac-
tured" Gross Vehicle Weight Rating for the
vehicle.

VEHICLE LOAD CAPACITY

Your vehicle load capacity is determined by
weight, not volume. Maximum vehicle weights
{front axle, rear axle, and total) for your vehicle
are shown on your vehicle data plate.

B R e atal]

GROSS AXLE WEIGHT RATING

The Gross Axle Weight Rating (GAWR) is equal
to the lowest load rating of either the tires,
wheels, axle assembly, suspension, or brakes on
a given axle.

GROSS VEHICLE WEIGHT RATING

The Gross Vehicle Weight Rating (GVWR) is the
maximum total weight of the vehicle. This is
determined by adding together the GAWR of the
front and rear axle.

WHEN ORDERING PARTS . ..

Always include information from the vehicle's
identification plate to assure receiving the correct
parts.

Note: Due to constant product improve-
ment, chassis specifications are subject
to change without notice.




OPERATING TIPS

A WORD OF CAUTION ABOUT
DRIVING YOUR VEHICLE

Spartan Motors recommends that you obey
posted speed limils. Driving foo fast for
conditions Is unlawful and dangerous, and it
creales the possibility that you may iose con-
trol of the vehicle and suffer personal Injury.
Under some circumstances, driving at very
high speeds for extended perfods of ime may
also result In damage to vehicle components,
creating a risk of fallure and potential loss of
vehicle control. You may find it necessary fo
reduce your driving speed for road, traffic, or
weather conditions.

NEW VEHICLE BREAK-IN

Your new vehicle does not need an extensive
break-in. Do try not to drive continuously at the
same speed during the first 1,000 miles, as parts
tend to wear more evenly when operated at
varying speeds initially. Approximately 100 miles
of city driving are required to fully break in a new
set of brake linings. Repeated heavy stops
should be avoided during this period. You
should drive your new vehicle at least 500
miles before using it to tow a trailer.

Don’t add anti-friction compounds or special
break-in oils to the engine during the first few
thousand miles of operation, since these
additives may prevent piston ring seating.
Consult the engine manual for information on oil
usage.

STARTING YOUR VEHICLE
UNDER NORMAL CONDITIONS

1. Make sure battery disconnect switch on rear
electrical panel is in the ON position (MH
model chassis only).

2. Make sure the parking brake is applied by
pulling out on the yellow, diamond-shaped
parking brake knob, or by setting your park
brake lever to the on position. (The parking
brake lamp on the dash should light up when
the ignition key is in the run position
whenever the parking brake is applied.)

3. Make sure the gear shift selector is in the
neutral (N} or park (P) position.

Note: Not all transmissions are
equipped with a park (P} position. If your
gear shift selector does not have a park
position use neutral and be sure to apply
parking brakes. Engine will not start if
gear shift selector is in any position other
than park or neutral.

Warning: Never rely on the park (P)
position to properly park your vehicle,
always use your park brake system.

4. Make sure all accessories are turned off,

5. Turn the ignition key to the run position and
check to see that all warning lights are
functioning. The parking brake lamp and the
engine low oil pressure warning lamp should
light, and the buzzer should sound. The low
air pressure warning lamps for brake systems
#1 and #2 will also light up if the air pressure
in either brake system is below 60 psi.

Note: Spartan Motors supplies as minimum the
following warning systems.

1. Low engine oil pressure (below 5 psi).

2. High engine temperature (above 230
degrees).

3. Low air pressure (below 60 psi).

4, high transmission oil temp.

(above 305 degree).

5. Low brake fluid level (EC 2000 & EC-
1K}.

6. Low coolant light and buzzer (MM, IC
& EC-1K).




STARTING YOU VEHICLE UNDER NORMAL 10. Once both brake systems have pressurized,

CONDITIONS (Continued) depress the brake pedal and release the

parking brake by pushing in the yellow,
WARNING: If the lights and buzzers are not diamond-shaped parking brake knob, or by
as described here, return to your dealer or call moving the park brake lever to the off

Spartan Motors for corrections or repairs. Since
all Spartan RV Chassis have rear mounted
engines, proper operation of the engine
monitoring systems is required to prevent costly
damage and repairs

6. Depress the accelerator pedal to approxi-
mately half throttle position.

7. Turn the ignition key to start position to
engage starter.

CAUTION: To prevent starter damage,
do not engage the starier for more
than 15 seconds. Wait two minutes
between each attempt to restart.

8. Once the engine starts, return the accelerator
pedal to the idle position and let the engine
idle for 3 to 5 minutes before applying a load.

9. Engine oil pressure MUST be indicated on
the gauge within 15 seconds after starting.
As engine oil pressure builds, the low oil

position.

Note: The parking brake should not be
refeased until both brake systems
contain a minimum of 60 psi.

WARNING: When shifting between
drive to reverse you must first bring
the vehicle to a complete siop and the
engine speed must be at idle.

11. Move the gear shift selector to the desired

gear.

WARNING: Never idle the engine in
closed areas. Never sit in a parked or
stopped vehicle for any extended
amount of time with the engine
running. Exhaust gases may build up.
These gases are harmful and poten-
tially lethal.

CARBON MONOXIDE AND OTHER
DEADLY EXHAUST FUMES

: ; Carbon monoxide is a colorless, odorless gas
pressure lamp will turn off. If the air pressure e o
in either brake system is low, the respective :Ihlch e ﬁqu?ntly pfresem with ':'mal”; :::EE”:;
warning lamp will remain lit until that system mes.  herelors, 1 you ever smell exhau
reaches a minimum pressure of 60 psi. The fup't‘es qf any kind ms_ad_a your vah_lcle dcs_cnntmue
buzzer will remain on until the engine has driving it and have it inspected immediately by
reached the minimum safe oil pressure and your dealer so the condition can be corrected.
brake system #1 has reached a minimum air Do not drive with exhaust fumes present.
ressure of 60 psi. . ;
P € P To guard against the possible entry of carbon
; . ; monoxide into your vehicle, the exhaust system
Note: The buzzer is not connected fo air 2 G
brake system #2. Air brake system #2 gnd body ventilation system sh-:_}qld be property
will not build air pressure until a mini- inspected by a competent technician as follows:
g:::‘e g;sfaﬂnp:;-has S remchad i = Each time the vehicle is serviced.
WARNING: Do not attempt to move * Whenever you detect a change in sounds
the vehicle untll the low air pressure from the exhaust system.
::' ;F:ﬁ?r:::e?;:e? g?ke systems * Whenever the vehicle has been damaged by
) impact with another vehicle, object, and/or
On the EC-2242 models chassis road obstruction. -

with airhydraullc brakes and EC-1K
with hydraulic boost brakes, do not

To afford proper ventilation, all air inlet vents
:‘::;P;:Lmﬂ;f"??:ﬁfd%:;g: I;:: should be kept clear of snow, leaves, and other
brake fluld reservoir for fluid. debris.
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COLD WEATHER STARTING

*  Follow the normal starting procedures.
* Refer to the Cold Weather Starting Chart as
a cold weather starting aid.

o, PAM AND

BTAR NG ADE FLOCH HEATERS
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Cold Weather Starting Chart

Starting Engines Equipped
With an Ether Starting Ald
{Optional Equipment)

Depress the accelerator pedal all the way to
the start position and release it.

* Put the transmission in the neutral (N} posi-
tion.

* Set the main electrical switch in the ON
position.

*  While cranking the engine, inject a metered
amount of starting fluid.

* Continue operation as usual.

N
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Starting Engine Oll Pan or Engine
Block Heaters

* Plug in the heater at least three hours prior
to operation. The amount of time required
depends on the surrounding temperature.

* Once engineis heated, follow normal starting
and operation procedures.

Note: All Spartan diesel chassis are
equipped with engine block heaters. Oil
pan heaters are an optional item.

PARKING YOUR VEHICLE

If you examine the gear shift selector, you will
notice that the remote mounted shift selector
does not include park {(P) position, because no
park position is built into the transmission. To
prevent the coach from rolling when parked, you
must place the gear shift selector in the neutral
{N) position and apply the parking brake by
pulling out the yellow, diamond-shaped parking
brake knob,

If you have purchased a Spartan Chassis that is
eqguipped with a column mounted shift selector,
you will notice a park (P) position, Although the
park (P} position is on the column shift selector,
the operator should NEVER select this position
as a means of "parking” the vehicle. The correct
way to prevent the coach from rolling when
parked, you must place the gear shift selector in
the neutral (N) position and apply the parking
brake.

SHUTTING DOWN YOUR VEHICLE
*  Bring the vehicle to a complete stop.

* Keeping the brake pedal depressed, place
the gear shift selector in neutral (N) position,
and apply the parking brake by pulling out
the yellow, diamond-shaped parking brake
knob, or by moving the park brake lever to
the on/park position the parking brake lamp
on the dash should light up.

* Release the brake pedal.

Note: f you have been driving at
highway speeds, allow the engine to idle
for three to five minutes before shutting
it off. This aflows the engine to cool
gradually and uniformiy.




Note: Avoid excessive idling. It is better
to shut an engine off and restart it than
to allow it to idle for a prolonged period
of time.

«  Turn the ignition switch to the OFF position.

ABOUT YOUR SPARTAN CHASSIS
BRAKE SYSTEM

On the MH and IC model chassis, an air brake
system uses compressed air from an engine-
driven air compressor to apply the service brakes
on the front and rear axles.

On the EC-2000 series chassis, an air/hydraulic
brake system uses compressed air from an
engine-driven air compressor to provide boost to
the hydraulic fluid brake system, which applies
the foundation brakes on the front and rear axles.

On the EC-1K series,a hydraulic boost system
uses pressurized fluid to provide a boost in which
applies the foundation brakes on the front and
rear axles.

Even though both air brake and the air/ hydraulic
brake systems use an air dryer between the air
compressor and the air tanks, moisture will still
collect in the air tanks and can eventually
damage the system. It is recommended that this
moisture be drained from the tanks before
starting each trip and once per week while the
coach is in operation. To drain the tanks, open
the drain valve(s) on bottom of each tank and let
air escape until no trace of moisture exists. Then
close the valve(s).

The air system's reserve capacity is large enough
to allow twelve full brake applications in the event
of an air compressor failure.

CAUTION: Be sure to monitor the air
gauge while driving. If any of the
brake system Indicator lights or the
buzzer furn on, stop the vehicle
Immediately and have a qualified
service person Investigate the
problem.

In the event of an air leak, spring-applied brakes
on the rear axle (MH and IC chassis), or on the
rear of the transmission (EC chassis), will auto-
matically be applied when brake system air
pressure drops below 35-45 psi.

1-6 rarqm
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STOPPING YOUR VEHICLE

Depress the brake pedal. Control the brake
pressure by varying the pressure on the pedal,
bringing the vehicle to a smooth, safe stop.
When making emergency stops, be very careful
to brake in a manner that allows you to maintain
stesring control.

Note: Remember that your vehicle
weighs much more than a conventional
automobile; therefore, stopping distances
will be greater.

BREAKING ON DOWN HILL GRADES

Prior knowledge of the steepness of downhill
grades is valuable information to the driver, but
not usually available for all conditions, Be alert
for steep grades and winding road signs. RULE
OF THUMB: Start down the grade, at the same
speed you wish to be at, at the bottom of the
grade. Shift the transmission to a lower gear(s)
to keep the engine APM at or near governed
RPM (2300-2400). Monitor your speed. If your
speed increases approximately 5 MPH faster
than your desired speed (say your desired speed
is 40 MPH and you attain 45 MPH) apply the
brakes with a moderately heavy pressure to bring
the speed back to 40 MPH or below, and release
the brakes. DO NOT RIDE THE BRAKES. Re-
apply the brakes as required to slow the vehicle
back to your desired speed. Repeat this process
until no longer required.

Note: For those coaches equipped with the
optional engine exhaust brake, energize the
brake by flipping the switch "ON" and removing
your foot from the accelerator pedal. Downshift
the transmission as required to keep the engine
at 2300-2400 RPM. Apply the brakes in a slow
moderate manner as described above. Monitor
the transmission temperature gauge if so
equipped since the exhaust braked engine can
absorb almost as much horsepower as required
to go up the hill.

WARNING: it Is the drivers
responsiblilty o monitor all gauges
and warning devices while operating
this vehicle.

INSTRUMENTATION, WARNING
INDICATOR DEVICES AND LIGHTING
CONTROLS (Chapter 7)




Most coaches have gauges, warning lamps,
indicator lamps, and a warning buzzer that
manitor the following functions:

Gauges

Standard gauges are provided to indicate fuel
level, battery voltage, engine oil pressure, engine
coolant temperature, vehicle road speed, engine
RPM, brake system #1 rear brake air pressure,
and brake system #2 front brake air pressurs.

Optional gauges are available to indicate trans-
mission temperature and hours of engine opera-
tion.

Warning Lamps

Lights are provided to indicate low engine oil
pressure, engine high coolant temperature, brake
system #1 low air pressure, brake system #2 low
air pressure, transmission high temperature, low
engine coolant, and low brake fluid (EC model
chassis only).

Note: If a warning famp or buzzer turns
on while driving the coach, it indicates a
system fault has caused and requires
immediate altention and appropriate
action. In most cases, you should find
a safe place to pull over and siop.
Determine the system problem. If low air
pressure is indicated, shut off the engine.
if high engine temperature is indicated,
let the engine idle so that circulation of
cooled water can reduce the
temperature. i low coofant is indicafed,
shut off the engine, as there is no water
for coolant. if  high fransmission
temperature is indicated, place the
fransmission in neutral and mun the
engine at 1200 to 1500 RPM until the
buzzer turns off.  If an air brake system
fault has occurred, the problem must be
repaired before continuing driving.

Indicator Lamps

Lights are provided to indicate left and right turn
signal, head lamp high-beam on, and parking
brake applied.

Warning Buzzer
A buzzer is provided to indicate low engine oil

WL P

pressure, high engine coolant temperature, high
transmission temperature, brake system #1 low
air pressure, engine low coolant, and low brake
fluid (EC model chassis only).

DRIVING YOUR VEHICLE UPHILL

* Although this vehicle is equipped with an
automatic transmission, it is strongly
recommended you move the gear shift
selector to the next lower range when
climbing steep long grades instead of waiting
for the transmission to shift itself. This way,
the engine will be able to run near its peak
horsepower RPM, improving engine
performance and allowing the engine and
transmission cooling systems to operate at
peak effectiveness.

* No harm will come to either the engine or
transmission by downshifting at normal road

speeds.

*  You may find you can actually reach higher
road speeds with the transmission in a lower
gear and engine running near full throttle
than with the transmission in high gear and
the engine lugging at a low RPM.

Note: On extremely steep hills the
transmission temperalure may tend to in-
crease. Normal transmission operating
ftemperature range as measured at the
forque converter outlet is 230° to 270°PF.
The maximum temperature for non-
retarder modeis is 300FF. If over-heating
occurs, find a suitable place to stop the
vehicle, apply the parking brake, place
the transmission in neutral *"N°), and
accelerate the engine to 1,200 to 1,500
APM. This should reduce the fuid
temperature to operating level within a
short fime. If high levels persist, consult
the transmission andfor engine operator’s
manual.

Note: When climbing grades, do not
decrease engine RPM while down-
shifting.

DRIVING IN HIGH TEMPERATURES

* Observe the following precautions when
driving your wehicle under high temperature
conditions: Check the engine and transmis-




sion temperature gauges on the dash panel
to be sure both systems are within normal
operating range.

= |f transmission temperature increases
excessively, stop at a suitable place, apply
the parking brake, place the transmission in
neutral and accelerate the engine to 1,200 to
1,500 RPM. This should reduce the fluid
temperature to operating level within a short
time.

« |t overheating persists, consult the trans-
mission andfor engine operator's manual.

Note: Due to varying climates and foad
condifions, there may be times when the
vehicle must be driven at a sfower speed
than you desire in order to keep the
temperatures of the engine and frans-
mission at operating level. Typically you
will notice this on extremely hot days, or
when driving uphili.

FUEL ECONOMY

Because fuel consumnption is higher during the
new vehicle break-in period, accurate fuel
economy normally cannot be determined until
your vehicle has been driven at least 1,000
miles. To calculate fuel economy, divide the
number of miles driven by the number of gallons
of fuel used. In metric figures, multiply the
number of liters used by 100 and divide the result
by the number of kilometers traveled. This will
give you the number of liters used per 100
kilometers, which is the normal method used to
compare fuel economy in metric units. Do this
for several tank fulls to obtain an average.

IMPROVING FUEL ECONOMY . . .

There are two important factors you can control
to improve your fuel economy: the mechanical
condition of your vehicle, and how you drive it.

Perform Perlodic Maintenance

A well-tuned, properly maintained vehicle will
deliver better fuel economy than a neglected
vehicle. To be sure that your vehicle is in top
operating condition for maximum fuel economy,
follow the maintenance schedule provided in
each chapter of this manual.

S

CAUTION: it is the driver's
responsibility to monitor all gauges
and warning devices while operating
the vehicle.

Improve Drlving Habits

Your driving habits will have a significant
influence on the amount of fuel you use. By con-
sciously thinking about fuel economy and follow-
ing these suggestions when you drive, you
should be able to stretch your mileage:

* Avoid changes in speed as much as
possible.

* Look ahead and anticipate changing traffic
conditions. Sudden stops waste fuel,

« Avoid long periods of idling.
= Awvoid fast acceleration,

» Do not drive with your foot resting on the
brake pedal.

*  Keep loads light and avoid carrying unneed-
ed items.

*  Keep tires inflated at the recommended
pressure.
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SPECIAL DRIVING

INSTRUCTIONS

Slippery Surfaces

On slippery surfaces, avoid making quick move-
ments with the steering wheel. Decrease your
speed and allow for the extra stopping distance
required by these conditions. Apply the brakes
by pumping the pedal steadily and evenly to
avoid wheel lockup and loss of vehicle control,
Changes in speed should be made gradually.

WARNING: Do not use the cruise conirol
on slippery roads.

WARNING: Do not race the engine at
high RPM or spin the wheeis. A tire
could disintegrate with an explosive
force which could result In death or

Infury to a passenger or bystander
and damage your vehicle.

Flooded Areas

Awvoid driving through flooded areas unless you
are sure the water is no higher than the bottom
of the wheel hubs. Proceed through the water
slowly and allow an adequate stopping distance,
since wet brakes do not grip well. After driving
through water, gently apply the brakes several
times while the vehicle is moving slowly to dry
them.

What to Do If You Run Out of Fuel

If your vehicle runs out of fuel, stop the vehicle
on a level location away from traffic. The engine
may be restarted after you add at least 10
gallons of fuel to the fuel tank. If the vehicle is
not level, up to 15 gallons of fuel may be re-
quired. Refer to the engine operator's manual to
start the engine.

TOWING OR PUSHING THIS VEHICLE

it your vehicle is disabled, the drive line
should be disconnected or the drive wheels
lited off the road before towing or pushing.
The engine cannot be started by towing or

pushing.

INTRODUCTION

Aftach towing chains to the frame of chassis.
Refer to the coach manufacturer’s manual for
further towing instructions to prevent damage to
the vehicle during towing.

WARNING: In all cases, when towing
an object you should contact the locsl
and or stale authorities for the
braking and other requirements
concerning fowed vehicles. The
Information on the vehicle data plate
represents its capacity only and does
not apply fo actual vehicle towing
requirements.

TOWING WITH THIS VEHICLE

Before towing an object with this vehicle, check
the Gross Combination Weight Rating (GCWR)
as specified by the coach manufacturer. The
GCWR is the maximum amount of weight that
can be transported by this vehicle. (The GCWR
equals the GVWR of coach plus weight of object
being towed) To determine the maximum
allowable weight of the wehicle to be towed,
subtract the GVWR of your coach from its
GCWR.

Use special precautionary procedures, safety
equipment, and proper emergency warning
lighting when towing. Refer to your coach
manufacturer's manual for further instruction to
prevent damage to this vehicle while towing.

Note: Towing packages are available
and are recommended when towing any
vehicle or trailer, regardless of size or
waight.

(ore0/m2y 1-89



MAJOR LUBRICATION/COOLANT FILL POINTS

GENERAL

Knowing the location of the major lubricationy
coolant fill points beforehand will help you in
performing preventive maintenance. Please
locate and check {¥) the following items on the
systemn layout diagram at the end of this chapter.

[ Engine Oll Level Indicator

The dipstick and filler cap are located at the
rearmost end of the engine at the rear of your
motorhome. Refer to the engine chapter of this
manual and the engine manual for il type,
capacity and change interval.

[0 Engine Fliters

Off Fifter — Refer to the engine chapter of this
manual and the engine manual for location, filter
number and change interval.

Fuel Filter and Fuel{'Water Separator — Refer to
the engine chapter of this manual and the engine
manual for location, filter numbers and change
interval.

Coolant Fifter — See engine chapter of this
manual and engine manual for location, filter
number and change interval.

[ Transmission Fluid Level Indicator

The dipstick is located at the rearmost end of the
engine at the rear of your motornome. Refer to
the transmission chapter of this manual for fluid
type, capacity and change interval.

Note: Fluid is added through dipstick
fube.

[J Transmission Fliter

The fluid filter in the AT and MT series are
remotely mounted on the frame near the drive
shaft end of the transmission, while the filter in
the MD series and all Hydra-matic transmissions
(4L80-E and 3L80) are internal. Refer to the
transmission chapter of this manual for filter
number and change interval.

SPARLTAN
_/

Note: Due o varying hose lengths with
remote mounted filters, transmission fuid
capacity is approximate. Adjust the
capacity according to the reading on the
dipstick.

(] Cooling System Radlator
Check periodically to make sure that there are no

obstructions, such as leaves, snow, etc. between
radiator and the grille. (Mot shown on diagram)

[] Cooling System Surge Tank

Check periodically to make sure the sight glass
has a green tint. This indicates there is enough
coolant in the system. If the sight glass is clear,
there is not enough coolant in the system, and it
must be filled and deaerated. Consult cooling
system section of Chapter 3.

[] Cooling System Recovery Bottle

Note: Make sure coolant level is be-
tween the add and full markings on the
coolant recovery bottle at all times.

[] Brake System Alr Tanks

Be sure to drain the moisture from each
tank before starting off on a trip. Consult the
maintenance and brake chapters of this manual.

[] Brake System Air Dryer
Consult the brake chapter of this manual.

] Power Steering System Fluid Level

The dipstick is located in the lid of the fiuid
reservoir, which is mounted in the engine com-
partiment. Consult diagrams at the end of this
chapter for the general reservoir location and -
fluid type.

[0 Power Steering System Fliter




The fluid filter is located inside the reservoir,
Consuit diagrams at the end of this chapter for
filtter number and change interval.

[] Front Axle

Axles with oil-lubricated wheel bearings {example:
Eaton 12F4) — Check oil level through the
window in the end of the hub. Consult the
maintenance and axle chapters of this manual for
fluid type.

Axles with grease-fubricated wheel bearings
{example: Dana 1-60) — Consult the
maintenance and axle chapters of this manual.

INTRODUCTION

[] Rear Axie

Consult the maintenance and axle chapters of
this manual.

[ Prop Shaft
Consult the diagrams at the end of this chapter,

[J Alr Cleaner

Check the air cleaner fresh air inlet periodically
and make sure it is clear of obstructions. An
optional air restriction indicator mounted near the
air cleaner indicates when the filter element
needs changing. Consult the maintenance and
air cleaner sections of Chapter 3.

famamor 114



MAINTENANCE SUMMARY

CAUTION: This is a summary only, please refer to the appropriate chapters in
this manual for all aspects of chassis inspection, maintenance, and service.

A B C D E F G H 1

J

K

ENGINE (Chapter 3 for delalis)

Oli Change

Fitter (replace)

Fuel Water Saparator (drain water from separator)

Check/Repiace Fuel Strainer

Check il Level

Check Boits

Fued Filter (replace)

TRANSMISSION (Chapter 4 for details)

Extemnal Filter {replace)

Change Cil

Check Oil Leval

Intemal Sump and Gov. Filter

COOLING SYSTEM (Chapter 3 for details)

Flush

Chack Level

Check Quality

Fitter, replace 6C engines only

STEER AXLE {Chapter 6 for details)

Check Ol Level

Grease Fittings

POWER STEERING RESERVOIR (Chapter 6 for details)

Replace Fiter

Fluid Level

AIR CLEANER (Chapter 3 for details)

Check Air Cleaner Indicator

Replace Air Cleaner Filter or When Indicated as Dirty

BRAKE SYSTEM (Chapter 5 for details)

Drain Air Tanks

Replace Air Drier Desiccant

Check Tires and Pressura {Chapter 6)

Walk around and look under the vehicle to check for any fluid laaks

A - See manufacturers chart for specified intervals G-
B - Start of each trip H-
G - Ewvery 3 months, or 5,000 miles |-
D - Ewvery 6 months, or 10,000 miles dee
E - Every 8 months, or 15,000 miles K -

F - Ewvery 12 months, or 20,000 miles

Ewvery 15 months, or 25,000 miles
Every 30 months, or 40,000 miles
Every 48 months, or 65,000 miles

After 15 days or more of stroage, or non-use

See Spartan Sarvice Manual for spacific

description

1-12 ramaom
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LAYOUT/LUBRICATION DIAGRAMS

ECONOMY CHASSIS
Page 1-14

INTERMEDIATE CHASSIS
Page 1-16

MOUNTAIN MASTER CHASSIS
Page 1-18
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THIS WARRANTY WILL BE NULL AND VOID
IF SPARTAN OWNER VEHICLE
REGISTRATION FORM IS NOT SENT TO
SPARTAN WITHIN THIRTY DAYS AFTER
DATE OF PURCHASE.
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CHASSIS LIMITED WARRANTY

CHAPTER 2

WARRANTY DETAILS

Spartan Motors, Inc., ("Spartan”) warrants to the
original purchaser of a vehicle equipped with a
Spartan chassis ("chassis") that Spartan, through
an authorized service center will repair or
replace, at its option, any part covered by the
warranty described below, if a defect in materials
or workmanship appears in any such item within
the applicable period warranty.

The warranty shall apply as follows:

Limited Chassis Warranty

Spartan Motors warranties its own workmanship
for a period of 12 months or 24,000 miles of
operation, whichever comes first. The warranty
period will begin on the date the vehicle is
delivered to the original purchaser. This
warranty is separate from any other
warranties that may be applicable on items
included in the chassis that are warranted by
their own "manufacturer®, such as engine,
transmission, axies, brakes, etc.

Note: Warranty is not transferrable from
one owner to another.

»  Any chassis or component part that has been
altered or modified in ways not approved in
writing by Spartan or by component
manufacture, makes said warranty null and
void.

Does not cover those items as set forth in
"Component Manufacturer's Warranty Coverage”.

Owner Responsibilities

Owner is responsible for the cost of lubricating
oil, antifreeze, brake linings, filter elements, belts,
hoses and other maintenance items replaced
during warranty repairs, unless such items are
not reusable due to the \Warrantable Failure.

Owner is responsible for the operation and
maintenance of the chassis as specified in the

Component Manufacturer’s
Warranty Coverage

The manufacturers of certain components
including, but not limited to, the engine,
transmission and axles offer a limited warranty on
their associated components. These warranties
are separate from the Spartan Warranty and are
the only coverage for these specific
components. In all cases the component
manufacturer’s warranty are separate from the
Spartan Warranty. Component manufacturer
warranties may exceed or be less than ons (1)
year or 24,000 miles.

Frame warranty is void if altered by welding,
cutting, or splicing without expressed written
consent, and approval to said moedifications.
And/or improper drilling of flanges.

Please see the manufacturer's warranty guide for
description and details.

items Not Covered

Spartan Motors is not responsible for the
following:

+  Premiums charged for overtime labor
requested by the purchaser.

- Repairs or service work performed by
unauthorized service outlet.

«  Additions and accessions not performed by
Spartan Motors and any problems which may
occur as a result of these additions and
accessions.

« Depreciation or damage caused by normal
wear, lack of reasonable and proper
maintenance, failure to follow operating
instructions misuse, lack of proper protection .
during storage, accident, racing or other
competitive activities, or usage of un-
authorized parts.

WARRANTY

Spartan Operation and Maintenance Manuals.
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* Normal maintenance and replacement of
maintenance and wear items such as oil
filters, coolants and conditioners, belts,
hoses, clutch linings, and brake pads, shoes,
discs and drums, etc.

* Loss of time, inconvenience or loss of vehicle
use.

* Any towing charges or associated housing
bills.

* Batteries and tires.
* Incidental or consequential damages.

* Expenses or costs in excess of warranty
coverage,

Obtaining Warranty Service

To obtain service under the Spartan Motors
Chassis Limited Warranty, the original retail
purchaser must request, during the applicable
warranty period, warranty service from an
authorized chassis service outlet. To find the
nearest authorized service outlet, the purchaser
should immediately contact Spartan Motors
Service/Warranty Administration (8:00 a.m. to
7:00 pm, Eastern Standard Time, except
weekends and holidays), 1-800-543-4334.

Have ready your vehicle identification number,
mileage, and date of purchase.

Important Note: All warranty

work must be authorized by
n_Motor fore r i
are made.

No Authority to Modify

Spartan Motors does not authorize any
person to make any representation or
promise on its behalf, or to modify the terms
or limitations of this warranty in any way.

THIS WARRANTY WILL BE NULL AND VOID IF
SPARTAN OWNER VEHICLE REGISTRATION
FORM IS NOT SENT TO SPARTAN WITHIN
THIRTY DAYS AFTER DATE OF PURCHASE.

2-2 (s/29/82)

m

IMPORTANT
WARRANTY INFORMATION

In the event of a Warranty related problem
contact the following:

WARRANTY at Spartan Motors
(BOD) 543-4334

In the event of a Service related problem, as a
result of service received from our factory Service
Dept. contact:

SERVICE at Spartan Motors
(517) 543-6400, ext. 207
When contacting any of the above, please have
your chassis Vehicle |dentification Number (VIN}
and mileage in hand.

To insure prompt payment on all Warranty
Claims, please follow this procedure:

Important Warranty Information (Continued)

1. Be sure that the customer has sent in the
Warranty Registration to Spartan Motors.

2, Call the Warranty Department prior to doing
the repairs. We will be more than happy to
assist you. If possible, please supply
Spartan Motors with an estimate for all
chassis repairs needed.

3. Spartan's Warranty Department will issue a
Warranty Awuthorization MNumber to  all
Warranty Claims over the phone. This
W.A.# must be present on all claims
submitted as Warranty.

4. All bills should be itemized with parts and
labor broken down per repair item,

5. Supply all information on top of Spartan's
Warranty Claim Form.

6. Aftach an original bill to Spartan’s Claim

Form.

7. In the event of an emergency, Sparan
Motors may be contacted at 800-543-4334

WARRANTY



between the hours of B:00 am-7:00 pm,
Eastern Standard time, or by calling (517}
543-5400 Ext. 339 between the hours of 8:00
am-4:30 pm Eastemn Standard time.

a. NO CHARGE PARTS NOT TO BE
BETURNED

Check your packing slip or invoice to
determine if Spartan Motors requires the
part to be shipped back. If this note
"Warranty Crder - No Charge”, appears
on the packing slip and invoice, please
do not send the part back as this is a
waste of shipping charges.

b. INVOICED PARTS TO BE RETURNED
EOR CREDIT

For the parts Spartan Motors requires to
be returned, this note will appear on both
the packing slip and the invoice:

MOTE: WARRANTY ORDER,
REPLACEMENT PARTS,
CREDIT WILL BE ISSUED
UPON RECEIPT OF DEFEC-
TIVE PARTS AT SPARTAN
MOTORS REF. S.0.#

TO ASSURE PROPER

CREDIT, RETURNED PARTS
MUST BE IDENTIFIED WITH
THIS P.S.#

The new part will have a red tag
attached to it. This tag must be removed
and attached to the defective part
returned for credit. Please properly
describe the defect of the part on the red
tag. Also, make sure you refer to the
P/S No. on the packing slip or invoice
number.

If this procedure is followed, we will be
able to trace your order and issue cradit
promptty.

>

@

WARRANTY
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COMPONENT MANUFACTURERY

AIR DRYER

Midland-Grau Heavy Duty Systems
10930 N. Pomona Ave.
Kansas City, MO 64153
Phone: (800) 643-4728

AXLES

Eaton Corporation
Axle & Brake Division
P.Q. Box 4008
Kalamazoo, Ml 49003
Phone: 616-342-3050
800-TCM-HELP

On-Highway Products

Rockwell International Carporation
2135 West Maple Road

Troy, Ml 48084

Phone: 313-435-1899

Spicer Off-Highway Axle Division
Dana Corporation

P.C. Box 2229

Ft. Wayne, IN 46801-2229
Phone: 704-433-4600

BATTERY

Waonch Battery Co.
1521 Keystone Avenue
Lansing, M| 48911
Phaone: 517-394-3600

BRAKES

Gunite Corporation

302 Peoples Avenue
Rockford, IL 61104-7092
Phone: 800-331-2413
{in IL} BOO-323-B076

CRUISE CONTROL

Bendix Heavy Vehicle Systems Group
OEM Marketing Regional Office
20850 Civic Center Drive

P.O. Box 5029

Southfield, Ml 48088-5028

Phone: 313-B27-6460

2-4  (gz9/92)

Rostra Precision Controls, Inc. (Danaj
2519 Dana Drive

Laurinburg, NC 28352

Phone: 919-276-3412

Chevrolet Pontiac Canada Group
Engingering Building

Special OEM Products

30003 Van Dyke Avenue
Warren, Ml 48090-9060

ENGINE

Cummins Engine Company, Inc.
P.O. Box 3005

Columbus, IN 47202

Phone: 800-343-7357

Chevrolet Pontiac Canada Group
Engineering Building

Special OEM Products

30003 Van Dyke Avenue
Warren, Ml 48090-8060

EXHAUST/FILTRATION

Nelson Industries
Hwy. 51, West

P.O. Box 428
Stoughton, Wl 53588
Phone: 608-873-4200

SHOCK ABSORBERS (BILSTEIN)

FPower Brake & Spring Co., Inc.
3015 Western Avenue
South Bend, IN 45619
Phone: 219-289-1044

Trailmaster Inc.

649 E. Chicago Rd.
Coldwater, Ml 49036
Phone: 1-800-221-1229

WARRANTY
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STEERING

TRW Ross Gear Division
800 Heath Street
Lafayette, IN 47902
Phone: 317-423-5377

SUSPENSION

Reyco Industries Inc.
P.O. Box 2268
Springfield, MO 65801
Phone: 800-227-3926

TIRES

The Goodyear Tire 8 Rubber Company
1144 E. Market Street

Akran, OH 44316

FPhone: 800-962-4920

Michelin Tire Corporation
One Parkway South
Greenville, SC 29615
Phone: B00-847-B475

TRANSMISSION

Allison Transmission
Division of General Motors
Attn: Warranty Adm. (PF9)
P.O. Box 894

Indianapolis, IN 46209-8913
Phone: 317-242-6292

WARRANTY

Chevrolet Pontiac Canada Group
Engineering Building

Special OEM Products

30003 Van Dyke Avenue
Warren, Ml 48090-90860

WHEELS

Accuride Corp.

P.O. Box 40
Henderson, KY 42420
FPhone: B800-8286-5000

Forging Division
ALCOA

1600 Harvard Avenue
Cleveland, OH 44105
Phone: B00-242-9898
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CHAPTER 3

ABOUT THIS CHAPTER

This chapter, along with the attached Cummins
Operation and Maintenance Manual, contains
information for correctly operating and
maintaining your Cummins engine. The manual
also includes important safety information, engine
and systems specifications, troubleshoating
guidefines, and a listing of Cummins

Authorized Repair Locations and component
manufacturers.

Note: Keep your Cummins manual with your
vehicle. If your RV is traded or sold, be sure to
give the manual to the new owner.

B-SERIES MAINTENANCE SCHEDULE

Daily or Refueling Every 8,000 Km
(5,000 M1],250

Hours or 3 Months

Every 16,000 Km
[10,000 Wi}, 500
Hours ar & Months

Every 32,000 Km
{20,000 Mil 1000
Hours or 12 Months

Every &4, 000 Km
(40,000 Mi), 2000
Hours or 2 Years

Check

«Drive Belt-Inspection
sFuel Water Trap

sAir Cleaner
slntake System

Adjust

1 Change/Replace

slube Dil siube 0l sLube Qil sLube Dil
0il Level vLube Filter siube Filter slube Filter sLube Filter
*Coolant Level sfFuel Filter sFuel Filter sFuel FitttE
«Fan-lnspection santifreeze

sValve Llsh!' Yalve Lash
Clearsnce Clearance
Check/lnspect

sAir Cleaner
s|ntake System

sAir Clesner
sIntake System

sAir Cleaner
sIntake System

sAntifreeze sintifreeze sFan Hub
*Fan Hub «Belt Tensioner
sBelt Tensioner Bearing
Bearing sfelt Tension
sBelt Tension 0 amper

' Refer to the Cil Change interval chart glven in Chapter 4 1o find the specific ol change interval for your applicatian.

2 pust use a heavy duty antifreeze that meets the chemical composition of GME038M. The change interval is 2 years o 200,000
miles {320,000 Km), whichever comes first.

% |pitial valve lash diearance adjustment, subsequent adjustments to be periormed at 40,000 mile intervals.

ENGINE {o/29m2) 3-1



C-SERIES MAINTENANCE SCHEDULE

Daily or Refueling

Every 8,000 Km
[5,000 MI],250
Hours or 3 Months

Every 16,000 Xm
{10,000 Wi}, 500
Hours or & Honths

Every 32,000 Km
{20,000 Mi} 1000
Hours or 12 Months

Every &4,000 Km
(40,000 Mi), 2000
Hours or 2 Years

Check

*0il Level

*Coolant Lewvel

sFan- lnspection
*Drive Belt-Inspection

oLube 0il%
slube Filter

Change/Replace

sLube Oil
sLube Filter
*Fuel Filter

sLube il
slube Filter
sFuel Filter

Fuel Water Trap

shir Cleaner
sIntake System

shir Cleaner

=intake System

Adjust s
*Valve Lash
Clearance

Check/Inspect
shir Cleaner
sIntske System

sLube Oil

sLube Filter
sFuel Filteg
sAntifreeze

*Walve Lash
Clearance

“Air Cleaner
*Intake System

sAntifreeze sAntifreeze *Fan Hub
*Fan Hub *Belt Tensioner
*Belt Tensioner Bearing
Bearing sBelt Tension
*Belt Tension sDamper
ENGINE: FILTERS, FLUIDS, AND CAPACITIES
Ergine Oil Filters Recom'd ail Pen Totel Qil Fuel Filters Coolant Recom'd
Capacity Capacity Capacity Filters Coolant
Cummi ns Fleetguard CE/SF 15 Quarts 17.3 Quarts Fleetguard Low
# #'s Sillicate
SBTA LF 3349 15W-40 Dual Filter 50X
5.9 System Ethylene
FF 5052 Glycol
FF 5038 Antifreeze
Single Filter 50% Water
System
FS 1226
Cumming Fleetguard CE/SF 20 Quarts 23.7 Cunrts Fleetguard Fleetguard Low
BCTA #ig 15W-40 s W's Silicate
B.3 LF T34 Dual Filter Initial S0%
240 WP System WF 2072 Ethylene
FF 5052 After That Glycol !
FF 5038 WF 2070 Antifreeze
50% Water
Curmmi ns Fleetguard CE/SF 20 Quarts 21.7 Quarts Fleetguard Fleetguard Low
GCTA s 15W-40 g 'y Silicate
8.3 LF 3000 Dual Filter Initinl S0%
250 Wp System WF 2072 Ethylene
FF 5052 After That Glycol
FF 5038 WF 2070 hntifreeze
50% Water
Cumming Fleetguard CE/SF 20 Quarts 23.7 ocuarts Fleetguard Fleetguard Low
SCTA fs 15W-4&0 L A ] F's Silicate
B.3 LF 3000 Dual Filter Initial 50
300 Hp System WF 2072 Ethylene
FF 5052 After That Glycol
FF 5038 WF 2070 Antifreeze
50% Water

Note: Refer to the date plate inside the coach for specific engine and transmission model numbers.

* Refer to the Oil Change interval chart given in Chapter 4 to find the specific ail change interval for your application,
¥ Musit use a heavy duty antifreezs that meets the chemical composition of GME038M. The change interval is 2 years or 200,000
miles {320,000 Km), whichever occurs first.

* Initial valvo losh cloarance adjusimant, subsequent adjusiments to be pardormed al 40,000 mile intervals,

3-2 (9/28/92)
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ENGINE FILTERS

— — —
Filters
B 5.9 Fleetguard No.
Fuel Filter (water separator) . . . . . . . .o W R B S M AT . FS 1226
Dil FILEBr. & v v v v v v a o5 o 0 & % 5 % 4 8 & 5 = = o = =+ = s = = # « s » = = LF 3349
£a.3
Fuel Filter - Primary (Water SEParator) .« . . o o « = « » o o & o o & o o & & & & + = FS 1280
EECONERY: o wn s GaeelE ESE ATE 6RE 40E STV ARG SrErEE FF'EJDSZ"
OFL FiLXer. s a5w e o wow ails sim.cie slm 4e dia T S RS . .o Lf 3000
Coolant FILEEr. . & & & v & & 4 4 4 & & o 2 o & o v = & & = o o &« T R T . WF 2070
===
ENGINE BELTS
= = =— =SSl S

EC Model Chassis

B5.?9 Main Drive Belt A/C Compressor Belt

160 Hp. “
190 + 230 hp w105

amp alternation Deyco ¥ 5080580 Dayco 17455

190 + 230 hp w/ 160

arp alternation Dayco ¥ SDBO60S Dayco 17455 |

IC and MH Model Chassis

B 5.9 .
190 + 230 hp w/105
amp alternator

190 + 230 hp w/180
amp alternator

C 8.3

250 & 300 hp.

Main Orive Belt

Dayco # S080560
Dayco # 5080805

Dayco # S080605

AfC Compressor Belt

Dayco # 17455
Dayco # 17455

Dayco ¥ 1T4L65

CAUTION: When replacing belts be sure to look at the part number printed on

olfd belt.

ENGINE AIR CLEANER

Air Cleaner Asm.

Element No.

Remarks

Application

Nelson Industries

Melson Industries

A" Inlet end Outlet

Cumins 8 5.9 160,190 hp

Cummins B 5.9 230 hp

Cummins € 8.3 250,300 hp

Model T7003N TOLEIN
Nelson Industries Nelson Industries " 5" Inlet and Cutlet
mode | TAS15M TO4 70N
Helson Industries Melson Industries 5% Inlet and Outlet
Model TBS15N TOLTON

ENGINE
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AIR CLEANER SERVICE

Avoid opening the air cleaner or
disturbing the seals and element any
more than necessary.

WHEN SHOULD AN AIR CLEANER
NOT BE SERVICED? Do not replace
the air cleaner when it is not restricted .

. even though it may look dirty. A
moderate dust cake improves filtration
efficiency and helps to filter out ultra-fine
particles that plug the pores of the paper.
It can actually extend the life of the filter
element.

3-4 (9/29/92)
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ELEMENT LIFE: Service intervals
depend on environmental conditions in
which the unit is operating.

Snow or exhaust smoke may plug an
element in a very short time.

REPLACING THE ELEMENT: Gasket
end seals and wing nut seals should be
checked for compression set, loose
bonding, or anything that would prevent
an airtight seal.

The air cleaner housing sealing surfaces
should be wiped clean and checked for
dents or warpage that would prevent a
good seal when reinstalling the element.

ENGINE



6.5 V-8 TURBD DIEESEL MAINTENANCE SCHEDULE

Daily or Aefueling Ewary 5,000 M. Ewvery 10,000 M. Ewvery 20,000 M Every 40,000 ML
(8,000 Km), 250 hrs (16,000 Km), SO0 hrs (32,000 Km), 1000 hrs {64,000 Kmj, 2000 hrs
ar Three (3) Months  or Six {8) Months or Twetee (12) Months or Two (2) Years

Check Change or Reptace

Ol Levsl Lube 0d (1.3) Lube O Lube Qi Lube Qi

Cootant Levei Lube Fiter Luba Filter Lube Fitter Lube Fitter

" Fuel Fiter Fued Féter Fusl Fiter

Fan-nspection Anifreeze (2) Ariresze (2

Drive Belt Inspaction

Fuel Water Trap Check or Inspect (Replace f neccessary)

Alr Cleaner Air Cleanar Alr Cleanar Alr Cleaner
Irtadea Systam Imtake Systam imtaka System IMtae System
Antifreeze Fan Hub Fan Hub
Batt Tensloner Beh Tensionar
and Bearing and Bearing
Bait Tansian Beit Tansion
Baits Betts
Crankcasse Depr. Crankcase Depr.
Aeguiator Valve Fegulator Valve

1. Reter to the 0l Change interval chart given In Chapter 4 to find the specific od change Interval for your application.
2 Must use a heavy duty antifreeze that meets the chemecal composition of GM 189SM specification. The change interval is

12 marmhs (1 year) or evary 40,000 miles (£4,000 Km) maxmun, whichever comes first
A Unless tawing, then the required interval Is 2,500 miles {4,000 Km), 250 hours or three(3} months.

ENGINE FILTERS
Filters GM Part #'s
Fuel Filter/Water Seperator 10154635
Secondary Fusl Fitter/Water Seperator 14075347
Qil Filter (AC Delco # PF-35) 6438384

ENGINE BELTS
EC-1000 Series Main Drive W/AC Main Drive WO/AC
General Motors Part# 14102104 22518599
Dayco Part # 5061010 5061020

CAUTION: When replacing belts be sure to look at the part number printed on the beit

ENGINE AIR CLEANER
Air Cleaner Assm. Element No. Application
A/C Delco A/C #ARNTC 6.5L V-8 190hp
GM #25042562 6.5L V-8 190hp
ENGINE ~ @ orzor0z) 3.4 A
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Engine Qil Fiters Recom'd Fluid ' Recom'd Capacity |  Fuel Filters Recom'd Coclant |
| £
P S |
General Motors CE/SE Low Silicate
'—' - |
6.5L V-8 GM# 8438384 15W =40 7 Quarts GM# 10154635 50% Ethylene
AC/Delco# PF—-35 i Glycol Anti—
Secondary Filter: | freeze and 50%
! Stanadyne #80 water
f Element

SPARTAMN

g




FILTER MINDER

FILTER MINDER
(MH - Standard; EC & IC - Option)

{Not available for EC-1K Series)

CAUTICN: Do not over-service — or
under-service — the air cleaner!

The Filter Minder is an air restriction monitoring
system that works much like a fuel gauge to
progressively and constantly indicate how much
air filter capacity has been used and how much
element capacity remains. It measures the actual
maximum restriction of the filter element when
the engine is operating under full load and locks
in the reading at that point, so that remaining
element capacity can be read even after the
engine is shut down.

PREVENTIVE MAINTENANCE
INSPECTION

+ If the yellow indicator has not reached the
25" line, note and record the indicated
restriction. Compare it with the last reading
and note the rate of change. An unusually
rapid increase may indicate a temporary
restriction caused by moisture or SNow.

* Reset the Filter Minder by pushing on the
bottom to determine that it is operating and
that the fitting on the air cleaner is not
plugged. The indicator will rise back to the
actual restriction level and lock in on the next
trip.

» Reset the Filter Minder at each service
check. If it does not reset, check for plugged
restriction tap fitting.

SERVICE

Avoid opening the air cleaner or disturbing the
seals and element either until the Filter Minder
reads 25" or at the engine manufacturer's
restriction specification for service. Service the
air cleaner BEFORE the yellow indicator reaches
the red line.

ENGINE

P

WHEN SHOULD AN AIR CLEANER
NOT BE SERVICED?

Do not replace the air cleaner when it is not
restricted . . . even though it may look dirty. A
moderate dust cake improves filtration efficiency
and helps to filter out ultra-fine particles that plug
the pores of the paper. It can actually extend the
life of the filter element.

LOSS OF POWER

If the Filter Minder indicator is not at the red ling
and not obstructed, you will know that the
element is not fully restricted and therefore not
causing the loss of power. Check the fuel filter.

ELEMENT LIFE

Service intervals based on air cleaner restriction
are not time or mileage predictable — it depends
on environmental conditions in which the unit is
operating. Snow or exhaust smoke may plug an
element in a very short time.

NEW ELEMENTS

Initial restriction with new elements will vary with
each air cleaner from as litte as 2" to as much
as 15". This value can be noted after new
elements are installed and the engine is
operating at full power.

WHEN REPLACING ELEMENTS

The air cleaner housing sealing surfaces should
be wiped clean and checked for dents or
warpage that would prevent a good seal when
reinstalling the element.

SYSTEM CHECK

The Filter Minder can be reset at zero at each
service interval to see that it returns to its present’
condition. If the Filter Minder is at the red line
but the filter does not appear to be plugged, this
may be due to a temporary condition, such as
snow. The element should be thoroughly

jgreo/@2) 3-5



checked for damage resulting from high vacuum
with wet filter paper.

TURBOCHARGED ENGINES

Air cleaner restriction can be accurately

measured on turbocharged engines only when

the engine is operating under full load either with

a dynamometer or when passing another vehicle

going uphill. This is because certain conditions,

such as collapsing and restricting rubber elbows,
“may occur only at full load air flow.

CAUTION: Do not wash the Filter
Minder gauge with engine degreaser
solvents. These solvents may
deteriorate the Lexan polycarbonaie
housing.

GENERAL INFORMATION

Restriction tap fittings often plug from moisture or
engine vapors. They should not be located at a
low point where moisture and cil can settle. Most
engine degreasers are harmful to polycarbonate
(Lexan) plastics that are used in restriction
indicators and other clear plastic items such as
head lamps, oil bowls, etc. Tysol Products,
Chicago, lllinois, manufactures Tysol #196
cleaner which we have found harmiess if water
temperature does not exceed 160°F.

It is important to know the highest full load
restriction that occurred during the vehicle
operation in order to service the filter BEFORE
blockage is indicated at the red line. After an
element has reached its red-line value, only a
little more contaminant is allowed before high fuel
consumption and poor engine operation OcCurs.

Momal clean filter.
{Varies with each system design.)

36 (9r29/92)

Filter approaching the end of its dint
holding  capacity.
increasing, but engine stil runs well.)
SERVICE AT THIS POINT

SF&g’h‘N

Filter lifa used up. Engine is using more

(Fuel consumption fuel with a slight less in  power,

Additional contamination causes black
smoke, low power and higher fuel
consumption. CONTINUED
OPERATION MAY DAMAGE ENGINE

ENGINE



BENDIX CRUISE CONTROL SYSTEM OPTION

DESCRIPTION

Bendix Cruise Control is a driver-controlled,
automatic speed control system designed for use
on heavy-duty highway vehicles. It can be used
on most popular diesel engines and any type of
standard or automatic transmission.

The system incorporates the following standard
features:

Seff Resume - permits vehicle speed to be set or
to resume a previously set speed after
disengagement.

Acceferate/Coast* - permits vehicle speed
increase or decrease with control switches.

ENGINE

In addition, the following optional features areg
available:

Top Speed, Set Limit - prevents Cruise Control
System use above a preset maximum vehicle
speed.

Throftle Controf - provides control of the engine
throttle position while the vehicle is stationary.

The Bendix Cruise Control System is available for
either 12-volt or 24-volt electrical systems.

* Accelerale fealure not available in early design modeils.

{oreem2) 3-7



MASTER ON/OFF SWITCH
In = ON QuT = OFF
CRUISE ILLUMINATED ONLY
WHEN CRUISE IS SET
o %
ra i
e /,- b / ST N\
. 2 » / ACCEL
% /nl-"" 1 | \II'L
% . i | { . |
=/ % % \ u (CANCEL ’
y \ ResuME /
\\ 3 . ‘/

Ecom&&momc SPEED CONTROL SYSTEM

Operating Instructions
Drive vehicie 1o desired speeq, move toggle swatcn 1o SET rejease.
To ACCELERATE: hold toggte swich to ACCEL until gesired
speeq 18 reached, reiease,
To DISENGAGE: move toggle switch to CANCEL release.
To RESUME previous cruise speed. move 1oggie switch 1o
RESUME, retease,
Depressing the orake or clutch imanual transmission) pedal
will disengage the system, as will seiecung NEUTRAL i
automatc ransmission (aptional). The tast cruise speed will
rermain in the memory and can be RESUMED by moving
10ggie switch 1o RESUME,
The system can also De disengaged by switching the master
switch off . However, the last cruise speed wail De lost from memory.
The system will not cperate below 25 mph. However, The last cruise
speeg wil rematn in meamaory,

For further information please contact:
Econocruise 3744 Plaza Dr., #14, Ann Arbor, M| 48108
(313) 930-0500 FAX {313) 930-0932






BENDIX CRUISE CONTROL SYSTEM OPTION (Continued)

PREVENTIVE MAINTENANCE

Every three months, 25,000 miles, or 900
operating hours:

1.

Inspect the CC-5 Air Cylinder for secure
mounting.

Remove accumulated grime from the outside
of the CC-5 Air Cylinder, paying particular
attention to the three body vents.

Remove accumulated grime from the exterior
of the solenoid assembly.

Visually inspect the throttle cable and cable
end for fraying or wear. Replace if
necessary.

inspect the throttle cable hardware for secure
mounting.

3-8 [9/29/92)

6.

7.

Visually inspect the system wiring and
connectors for deterioration or wear.

Perform the system operation and road test.

Every year, 100,000 miles or 3,600 operating
hours, remove, repair or replace and test the
following components:

1.

SPA

erligan

e

TR-3 Inversion Valve {refer to Service Data
Sheet SD-03-65).

RV-1 Reducing Valve {refer to Service Data
Sheet SD-03-60).

PR-2 or PR-4 Pressure Protection Valve
{refer to Service Data Sheet SD-03-55).

CC-5 Air Cylinder.

Solenoid assembly.

ENGINE



DANA'S (ROSTRA) ELECTRONIC CRUISE
CONTROL SYSTEM (7-R SYSTEM) OPTION
~=f
f-r Grommel
< l:ﬁ.l‘s;l i
i Ml ™ L, N
N
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on Fuse Panel ‘ % -":""\
W reas, s
STl A
Whe 1%%:—,{;\ N
SAFETY SWITCH CRUISE CONTROL OPERATION

In the requlator box of your cruise.control system
is a safety switch which will not let the system
operate until your vehicle is moving above a pre-
selected low speed. This "low speed switch® is
set at the factory to close between 27 and 33
mph,

CONTROL SWITCH

The control switch is the switch you will use to
operate all features of the system described in
the following paragraphs. It is mounted on the
turn signal lever as an integral unit.

ENGINE

Set Speed

Move the slide button on the control switch to the
ON position. Accelerate the vehicle to your
desired cruising speed (32 mph or higher).
Holding that speed with your foot, press and
release the SET/COAST button. Wait one
second after release, then take your foot off the
accelerator pedal.

You can increase your speed at any time with the
accelerator pedal. When you release the pedal,-
the vehicle will return to the set speed.

(9/29/82) 3-89



DANA’S (ROSTRA) CRUISE CONTROL SYSTEM (7-R SYSTEM) OPTION (Continued)

Acceleration

To accelerate using the cruise control, hold the
slide button in the RESUME/ACCEL position.
Your vehicle will accelerate until you release the
slide button, allowing the vehicle to slow to the
set speed and remain there,

To make a higher speed your new set speed,
release the slide button from the RESUME/
ACCEL position when you reach the higher
speed you want, then quickly press and release
the SET/COAST button.

Coast

Press and hold the SET/COAST button to erase
the set speed from the regulator's memory and
allow the vehicle to coast. To make a lower
speed your new set speed, release the SET/
COAST button just before you reach the lower
speed you want. Your new speed must be
above 32 mph to allow the cruise control to
function,

Disengagement

Depressing the brake or clutch pedal
approximately one inch also gives you manual
control of the vehicle speed. You can also
disengage the cruise control by pushing the slide
button to OFF, but this erases the set speed from
the regulator's memory.

Resume

Disengaging the system with the brake does not
erase the Set Speed from the regulator's

3-10 (arege2)
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memory, even if you come to a complete stop. To
refurn to your chosen speed, accelerate to a
speed above 32 mph, then move the slide button
to the RESUME/ACCEL position and release it.
The cruise control will take you back to your set
speed and control there,

If the rate of acceleration is faster or slower than
you like, drive with the accelerator to a speed
close to the set speed, then slide the button to
the RESUME/ACCEL position and release it.

When the regulator is adjusted correctly, the
cruise control should hold your selected speed
within 4 mph above or below, so long as grades
do not exceed 7% — the maximum you will
encounter on most interstate highways.

FINAL NOTES

MNote: Leaving the control switch on with
the ignition switch off will not drain the
battery.

CAUTION: Do not use your cruise
control on slippery roads, or in heavy
fraffic.

Note: Before feaving on a long trip,
make a shont road trip to see that all
functions are working. I your cruise
control does not function as described
above, contact your dealer.

If you have any questions concerning the
operation of your cruise control, please
contact your dealer or call 1-800-GET-DANA.
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COOLING

SYSTEM

Cooling System
(MH & IC model chassis)

Radiator Location - Driver's side of chassis
beside engine.

Cooling fan - Hydrostatically driven and tapped
into power steering system. The fluid in the
power steering reservoir also lubricates the
cooling fan.

Pressure Cap Location - On surge tank fill neck.
16PSI Stant R-30 or equivalent.

Coolant - 50/50 mixture of ethylene glycol and
water.

Cooling System (EC model chassls)

Two different cooling systems are offered on this
model. Be sure to determine which system is
installed on your vehicle.

Cooling System #1

Radiator Location - On driver's side of chassis
beside engine. Refer to the cooling system for
the MH and IC model chassis described above
for more information.

Cooling System #2

Radiator Location - Behind engine.

Cooling Fan - Belt Driven.

Pressure Cap Location - Located on radiator fill
neck. 16P3I Stant R-30 or eguivalent.

Exception: EC-1K chassis has a sealed
radiator cap NAPA# 703-1400 and the 16PSI
stant R-30 on the fill neck of the surge tank.

Coolant - 50/560 mixture of ethylene glycol and
water

Fluid Level Check

WARNING: Extreme caution should
be taken when removing surge tank
cap or radiator cap. Coolant could be
extremely hot and under pressure.

MH, IC EC s Sl i i
I . d , . d

engine; Fluid level should be checked at both

the surge tank and the recovery bottle. The
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surge tank fluid level can be viewed through the
sight glass located on the fill neck end of the
surge tank. The sight glass should always be
greenish in color (indicating presence of fluid),
regardless of whether the engine is warm or cold.
If it is clear, fluid needs to be added. The
recovery tank fluid level can be viewed through
the tank itself. Level should be between the MAX
and MIN marks on the tank.

EC lel chassis wi . ind
engine: Fluid level should be checked at both
the radiator and the recovery bottle. The radiator
fiuid level can be checked by remaoving the
radiator cap and locking into fill neck. Fluid
should be visible above radiator core. The
recovery tank fluid level can be viewed through
the tank itself. Level should be between the MAX
and MIN marks on the tank.

Changing Coolant

It is recommended that coolant be drained and
replaced every 24 months.

Reflll and Venting Procedure

When refilling the system, make sure all drain
cocks are closed. Add coolant to the surge tank
(MH & IC models and EC models with side
mounted radiator) or the radiator (EC models with
rear vented radiators). When surge tank or
radiator is full, start and run the engine, and
continue adding water until the system is
completely full and completely vented of air. The
engine thermostat must open before the system
can vent itself. Once the system is full, replace
the pressure cap and adjust the fluid level in the
coolant recovery tank. Some engines are
equipped with a vent fitting on the engine
thermostat housing, which should be opened
during the filling and venting process. Leave this
vent open until all air has escaped from systemn,
then close it.

Because most coach manufacturers increase’
the standard size of the cooling system by
adding heater cores, and other modifications,
contact your ccach manufacturer for total
cooling system capacity.
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PACBRAKE

RETARDERS

PACBRAKE AUXILIARY
BRAKING DEVICE (Optional)

Pacbrake exhaust retarders are auxiliary braking
devices for slowing down your wvehicle. They
both reduce the need to use the service brakes,
thus reducing wear and tear on the service
braking system.

The Pacbrake Retarder . . .

* can be used on downhill grades to maintain
a steady controlled speed without having to
use your service brakes.

* can be used to help slow down your vehicle
for exit ramps, turns, etc., without having to
use your service brakes.

* cannot stop your vehicle completely.

* cannot be used as a parking brake.

VOT

YUUR SERviCE
BEAKES.
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Why Use a Pacbrake Retarder?

» It gives you an added safety margin by
saving your service brakes for stopping
(especially in downhill operations).

* It can save you money by helping to
decrease service brake wear.

Two things happen when service brakes get hot:
+ BRAKE WEAR INCREASES — FAST!

* BRAKE EFFICIENCY DECREASES —
FAST!

Remember: Extremely high braking system
temperatures can build up quickly if you ride the
brake, make a quick, hard stop, or have poorly
adjusted brakes. When very hot, service brakes
fade and you end up with a "runaway rig."

EXHAUST BRAKE

The exhaust brake retarder system is controiled
by a master ON/OFF switch on the dash and a
throttle switch located in the throttle system. This
unit will function only when the master switch is
ON and throttle is at or near idle.

ENGINE



Braking Horsepower

Systems work by using a valve to create back
pressure in the enging's exhaust system.
Retarding power can be up to 70 percent of the
engine horsepower with the engine running at
rated RPM.

DRIVING TIPS

For flat, dry road conditions, your retarder can be
left on at all times. The retarder is very effective
for speed control in town and on local hauls,

Use your retarder to slow the vehicle down when:
*  preparing to turn onto a freeway exit ramp.
* approaching traffic lights.

= approaching stopped or slow traffic.

Use your service brakes only to bring the vehicle
to a complete stop or for emergency stops.

Goling Downhill

Before beginning the descent, select the gear
that lets you go downhill at a constant, controlled
speed with little or no use of service brakes. Use
your retarder to provide the braking power.

The amount of downshifting needed depends on
the type of retarder you have.

Remember: The longer or steeper the hill, the
more important it is to use your retarder. Make
maximum use of your retarder by downshifting
and letting the retarder do the work.

ENGINE
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Iice, Snow, or Rain

Using a Pacbrake retarder on wet or slippery
roads (especially curves) may cause overbraking
f it . -

jackknife, Using a retarder on slippery or wet
roads can actually increase your stopping
distance.

Remember:

= The first 10-15 minutes of a rainfall are the
most dangerous, since road dirt and oil mix
with the rain to create a slippery surface,

»  Turn the retarder OFF on icy or sSnow-
covered roads.

= In cold weather, turn the retarder OFF when
approaching bridge decks, entry ramps, or
exit ramps.

= REDUCE RETARDER POWER in rain or on
wet roads. If you cannot reduce the retarder
power, TURN THE RETARDER OFF.
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SMART USE OF YOUR RETARDER
WILL SAVE YOUR SERVICE BRAKES

By keeping your service brakes cool, you:

*  Ensure that your service brakes can make an
emergency stop.

* Increase the life of your brake linings.
* Reduce brake drum wear and damage.
Therefore:

*  Use your retarder to slow down — not your
service brakes.

*  Use your retarder to maintain a steady speed
down hills — not your service brakes.

= Ideally, you should only use your service
brakes to come to a complete stop, or for
emergencies.

"THE LESS YOU'LL HAVE TO USE L_.

— YOUR BRAKES ({/! f

PACBRAKE RETARDERS ARE NOT
A SUBSTITUTE FOR BRAKES

Do not neglect service brake maintenance and
assume your retarder will do their job.

* A retarder will not compensate for poorly
maintained service brakes.

* Inspect your brakes before each trip,
including adjustment, lining condition, etc.

3-14 (9/29/92)
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DRIVING TIPS SUMMARY

A Pacbrake retarder is only to be used to bring
the vehicle down to a very slow speed with little
or no use of the service brakes.

Use your retarder when:

= you want to slow down in preparation for a
stop.

= you want to control your downhill speed.

= youwant to keep your service brakes cool for
possible maximum use later on.

= you want to save service brake linings.

Remember: Pacbrake retarders are more
efficient at preventing an overspeed condition
than correcting an overspeed condition.

o

|GET THERE !
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| ove PiECcE /|

ENGINE






Transmission



TRANSMISSION

TABLE OF CONTENTS
PAGE PAGE
About This Chapter . ................ 4-1 External Filter Change . ............. 4-11
A Brief Description of the Effect of Allison High Efficiency External
Allison Automatic . ............... 4-1 Oil Filter on Cil Change Interval . 411
TorqueConvemter: . ..uu s 4-1 Oil and Qil Filter Change Chart .. ...... 4-12
Lockup Clutch MT(B)600] ............ 4-1
ShiftSelectors . . ................... 4-2 AT-500 OPERATING TIPS .......... 4-13
Driving Tips . ... oo v e 4-4
Emergancy Towing or Pushing L-80 OPERATING TIPS ............ 4-14
ofthisvehicle: .....c.oveoee s 4-5
Park Position .. .uu i onovnsnnas 4-5 MT-643 OPERATING TIPS .......... 4-15
Drivingonlce orSnow . .............. 4-5
RockingOut . ............. ........ 4-5 MD-3060 CPERATING TIPS ......... 4-16
Temperatures . .................... 4-5 OperatingTips . .........c........ 4-16
Periodic Inspection (Allison Automatic) 4-6 Reset Procedure to Clear DO NOT SHIFT
Prevent Major Problems . . . ........... 4-6 Light and Restore Operation . . ... .. 4-16
Importance of Proper Oil Level . ........ 4-6 Accelerator Control .. .. ... ... ..., 4-17
Oil Check Procedure . ............... 4-6 Downshift or Reverse Inhibitor Feature . . 4-17
ColdCheck ...............iviiin. 4-7 Using the Engine to Slow the
FREEBECE -.vocun v smmsanesg s 4-7 Vehicle or Equipment . . .......... 417
Fluid Recommendations . ............. 4-7 Gear Preselection . ................ 4-17
KeepingQilClean .................. 4-8 Cold Weather Starts . . ............. 417
Qil and Internal Filter Change .......... 4-8 RockingOut . .................... 4-18
Qil Contamination ................. 4-10 High Qil Temperature . .. ... ........ 4-18
Auxiliary Filter .. . .............. ... 4-11 ParkingBrake ... ..............c0.. 4-18
Breather .. ....... ... .. ....cvin.. 4-11 Emergancy Towing or Pushing
of thiswvehicle .. .................. 4-18
Shift Selectors . . .. ................ 4-19
TRANSMISSION (gfeove2) d-i



TRANSMISSION

CHAPTER 4

ABOUT THIS CHAPTER

This chapter contains operating tips and
preventive maintenance on Allison Trans-
missions, Models AT-500, MT-800, and MD30860,
and Hydra-matic transmission, Model 4L80-E,
and 3L80. Please verify your transmission model
on the vehicle identification plate before reading
this chapter.

A BRIEF DESCRIPTION OF THE
ALLISON AUTOMATIC & HYDRAMATIC

ALLISON AUTOMATICS & HYDRAMATIC
described in this manual include a hydraulic
torque converter, a planetary gear train, and a
hydraulic control system which automatically
changes gear ratios and supplies pressure to
apply the clutches.

The torque converter multiplies engine torque
during starts and acts as a hydraulic cushion
between the engine and gearing. The clutches
and gear sets provide multiple speeds forward
and one speed reverse.

The torque converter lockup clutch, for maximum
fuel economy, engages automatically after the
load is rolling. Lockup clutch is not available on
AT-500 Series transmissions.

TORQUE CONVERTER

The torque converter consists of three elements
— pump, turbine, and stator. The pump is the
input element and is driven by the engine. The
turbine is the output element and is driven by oil
from the pump, except when the lockup clutch is
engaged. The stator is the reaction (torque
multiplying) element.

The torque converter is continuously filled with
oil. The pump, driven by the engine, directs the
oil against the turbine vanes which causes the
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turbine to rotate. The turbine returns the oil
through the stator which redirects the flow so that
oil strikes the pump vanes in the same direction
that the pump is rotating. As the pump turns
faster in relation to the turbine, the velocity of the
oil increases and so does the torque
multiplication.

As the speed of the turbine approaches the
speed of the pump, the oil flow starts striking the
back sides of the stator vanes. This causes the
stator to freewheel in the same direction as the
pump and turbine. When this occurs, the torque
muttiplication stops and the converter functions
as a fluid coupling.

LOCKUP CLUTCH [MT(B) 600]

The lockup clutch consists of three elements —
piston, clutch plate, and backplate. The piston
and backplate are driven by the engine. The
clutch plate, located between the piston and
backplate, is splined to the converter turbine.

The lockup clutch automatically engages after the
load is rolling and the torque demand is low.
Engagement of the lockup clutch mechanically
connects the torque converter pump to the
turbine and provides a direct drive from the
engine to the transmission. The lockup clutch
automatically releases at lower vehicle speeds.
When the lockup clutch is not engaged, drive
from the engine is transmitted hydraulically
through the converter to the transmission
gearing.

Because the converter lockup engagement and
release is designed to fit the vehicle’s vocation,
there are many variations among transmission
assemblies. Lockup speeds are determined by.
many factors. Among these are transmission-
engine match, transmission-vehicle match, mode
year, throttle position, and calibration of the
hydraulic system. Some models have lockup
available in all ranges. Others have lockup

e
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LOCKUP CLUTCH (Continued)

available in the upper ranges. Some models
have modulated lockup, which provides better
engine braking by delaying lockup disen-
gagement during closed-throttle operation. For
specific information on the lockup characteristics
of your transmission, contact your dealer or
distributor.

Lockup engagement, like range shifts, may be feit
under some conditions. The driver who counts
shifts should not confuse lockup with a gear
change. A little driving experience with the
ALLISON AUTOMATIC will enable the driver to
distinguish between the two.

SHIFT SELECTORS

The best performance will be obtained by using
the correct gear range for each driving condition.
The following table illustrates shift patterns for the
various models and indicates the page that
explains the shift pattern for your vehicle,

When your vehicle is equipped with an ALLISON
AUTOMATIC, it is not necessary to select the
right moment to upshift or downshift during the
changing road and traffic conditions.

The ALLISON AUTOMATIC does it for you. A
knowledge of the gear ranges available at your
range selector will make control of the vehicle
and your job even easier.

AT-542
AT-545

Reverse

Neutral

ALLISON AUTOMATICS

MT(B)-643
Reverse
Neutral (SEE
14 END OF
13

1-2

MD-3060

PAGES AT

CHAPTER)
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GEAR RANGE SELECTION — AT-542, AT-545; MT(B)-643

WARNING: Do not aliow your vehicle to coast in neutral. This practice can
result in severe iransmission damage. Also no engine braking is available.

Use this to back the vehicle. Completely stop the vehicle before shifting from a
forward gear to reverse or from reverse to forward. The reverse warning signal
is activated when the range selector is in this position. Reverse has only one
gear. Reverse operation also provides the greatest tractive advantage.

Use this position when you start the engine. If the engine starts in any other
position, the neutral start switch is malfunctioning. Neutral position is also used
during stationary operation of the power takeoff (if your vehicle is equipped with
a PTQ).

WARMNING: in the eveni It becomes necessary to leave the vehicle, even
momentarily, while the engine Is running, ensure that the parking brake
and/or emergency brakes are set and properly engaged, and the wheels are
chocked.

Unexpected and possibly sudden vehicle movement may occur If these
precautions are not taken.

The vehicle will start in 1st gear, and as you depress the accelerator, the
transmission will upshift to 2nd gear, 3rd gear, and 4th gear automatically. As the
vehicle slows down, the transmission will downshift to the correct gear
automatically.

2

Occasionally, the road, load, or traffic conditions will make it desirable to restrict
the automatic shifting to a lower range. When conditions improve, return the
range selector to the normal driving position. These positions also provide
progressively greater engine braking power (the lower the gear range the greater
the braking effect),

1

This is low gear — use this when pulling through mud and snow or driving up
steep grades. This position also provides maximum engine braking power.

The transmission incorporates a hold feature to prohibit upshifting above the range selected
during normal driving. For downhill operation, however, the transmission may upshift
above the highest selected gear when the engine governed speed is exceeded and
damaging engine overspeed is a possibility.

TRANSMISSION
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DRIVING TIPS

Throttie Control

The position of the throttle influences the
automatic shifting. At wide open throttie, the
transmission will automatically upshift near the
governed speed of the engine. At part throtile,
shifts will occur at a lower engine speed. When
modulated lockup is provided, closed-throttle
operation delays the release of the lockup clutch
to provide additional engine braking at lower
vehicle speeds.

WARNING: Never shiff from (M)
neutral to (D) drive or (R) reverse at
engine speeds above Idle. The
vehicle will lurch forward or rearward
and the transmission can be
damaged.

Downshift Inhibit Feature

The transmission hydraulic system will inhibit a
shift into any range at a speed that will cause
engine overspeed. Any lower forward range may
be selected at any time, but the actual
engagement will not occur until road speed is
reduced — downshifting is progressive as road
speed decreases. The inhibit effect will cause
downshifts to occur at slightly higher speeds than
normal autommatic downshifts.

Operating in Cold Weather

Following are the minimum fluid temperatures at
which the transmission may be safely operated in
a forward or reverse range. When ambient
temperature is below the minimum fluid
temperature limit and the transmission is coid,
preheat is required. if auxiliary heating
equipment is not available, run the engine to
preheat the fluid to the minimum temperature
limit before operating in a forward or reverse
range. Failure to observe the minimum fluid
temperature limit before operating in a forward or
reverse range, can result in transmission
malfunction or reduced transmission life.
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MINIMUM FLUID
FLIRTYRS TEMPERATURE
DEXROMN®-|| -10°F {-23°C)
Type C-4 SAE 10W 10°F (-12°C)
Type C-4 SAE 30 32°F {0°C)
® DEXRON-II is a registered trademark
of General Motors Covp.

Using the Engine to Slow
the Vehicle or Equipment

To use the engine as a braking force, shift
the range selector to the next lower range. If the
vehicle is exceeding the maximum speed for a
lower gear, use the service brakes to slow the
vehicle.

Using the Hydraulic Retarder

Hydraulic retarders are available on the MT 800
and HT 700 Series transmissions. The MT 800
retarder is installed on the rear of the
transmission in place of the output housing. The
HT 700 retarder is installed between the torque
converter and the transmission gearing. The
function of the retarder is to provide auxiliary
retardation in all conditions.

The MT 600 Series output retarder is mounted on
the rear of the transmission as an integral part of
the transmission and provides your vehicle with
an auxiliary retardation system to slow the
vehicle. The unit combines both hydraulic and
clutch pack

Using the Hydraulic Retarder (Continued)
retardation capabilities. In many applications the
output retarder is applied in conjunction with the
service brakes.

Depending on vehicle retarder apply system
used, partial retarder application is available
when maximum application is not needed.

Observe the following cautions when driving a
vehicle equipped with an input or output retarder.

« Apply and operate the retarder with
engine at closed throttle only.
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* Do not use the retarder when road
surfaces are slippery. De-energize the
system at the master control switch.

*+ Observe transmission and engine
temperature limits at all times. Select the
lowest possible transmission range to
increase the cooling system capacity and
total retardation available.

= In the event of owverheating, decrease
vehicle speed to reduce retarder power
absorption.

* Observe the retarder "alert light" to ensure
that the vehicle control system is functioning
properly.

* Do not operate the input or output
retarder simuitaneously with an engine
exhaust brake. Extreme torque loads can
be produced in the range section, damaging
the transmission.

EMERGENCY TOWING OR PUSHING
OF THIS VEHICLE
CAUTION: Faliure to disconnect the
driveline or lift the driving wheels
before pushing or towing the vehicle
can cause serious iransmission
damage.

Before towing or pushing a disabled vehicle, the
driveline should be disconnected or the drive
wheels lifted off the road. The engine cannot be
started by pushing or towing.

PARK POSITION

There is no ‘“park" position in the Alliison
transmission shift pattern. Therefore, always put
the selector in neutral and apply the parking
brake to hold the vehicle when it is unattended.

Even though there is a park position on the EC-
1000 Series shift selector, To properly park your
vehicle you must do the following:

1. Come to a complete stop.

2. Put gear shift selector in (N} neutral,
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3. apply park brake.

Warning: MNever rely on the park (P) position
to properly park your vehicle. Always use
you park brake system.

DRIVING ON ICE OR SNOW

WARNING: Do not use the retarder
when roads are slippery.

The ALLISON AUTOMATIC & HYDRA-MATIC
Automatic transmissions continually provides
proper balance between required power and
good traction. The driver can have better control
of his vehicle because of this smooth, constant
flow of power through the drivetrain. When
driving on ice or snow, any acceleration or
deceleration should be made gradually.

ROCKING OUT

CAUTION: DO NOT make neutral-to-
range or directional shift changes
when engine rpm is above idle. Also,
do not allow the iransmission io
overheat while rocking out.

If the wehicle is stuck in deep sand, snow, or
mud, it may be possible to "rock" it out. Shift to
drive (D) and apply steady, light throttle {never
full throttte). When the wehicle has rocked
forward as far as it will go, apply and hold the
vehicle service brakes. Allow the engine to
return to idle; then select reverse. Apply a
steady, light throttle and allow the vehicle to rock
in reverse as far as it will go. Again apply and
hold the service brakes and allow the engine to
return to idle. This procedure may be repeated
in drive and reverse if each directional shift
continues to move the vehicle a greater distance.
Never make neutral-to-range or directional shift
changes when the engine rpm is above idle.

TEMPERATURES

The transmission oil temperature is indicated in
saome vehicles by a gauge specifically designed
for this purpose and in some vehicles by the
engine coolant temperature indicator. Extended
operations at low vehicle speeds with the engine
at full throttle can cause excessively high oil
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TEMPERATURES (Continued)

temperatures in the transmission.  These
temperatures may tend to overheat the engine
cooling system as well as cause possible
transmission damage.

CAUTION: The engine should never
be operated for more than 30 seconds
ai full throtile with the transmission in
gear and the outpuf sialled.
Prolonged operation of this type will
cause the (transmission olil
temperature lo become excessively
high and will result in severe overheat
damage to the transmission.

= If excessive temperature is indicated by the
engine coolant temperature gage, stop the
vehicle and determine the cause. K the
cooling systemn appears to be functioning
properly, the transmission is probably
overheated. Shift to neutral and accelerate
the engine to 1200-1500 rpm. This should
reduce the sump temperature to operating
level within a short time.

* Normal transmission operating temperature
as measured at outlet of torque converter is
230-270°F. Maximum transmission-to-cooler
oil temperature for AT, MT, and HT (non-
retarder models) is 300°F. Retarder models
allow a maximum of 330°F. [If excessive
temperature is indicated by the transmission
oil temperature gage, stop the vehicle and
shift to neutral. Accelerate the engine to
1200-1500 rpm and allow the temperature to
return to normal (two or three minutes)
before resuming operation.

= [f the transmission overheats during normal
cperation, check the oil level in the
transmission.  (Refer to the oil check
procedure as described in this chapter.}

= |f high temperature in either the engine or
transmission persists, stop the engine and
hawve the overheating condition investigated
by maintenance personnel.

4-6 (920192
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PERIODIC INSPECTIONS

The Allison Automatic requires minimum
maintenance. Careful attention to the gil level,
selector linkage, throttle {modulator) linkage, and
the electronic and hydraulic circuits are most
important.

For easier inspection, the transmission should be
kept clean. Make periodic checks for loose bolts
and leaking oil lines. Check the condition of the
electrical harnesses regularly., Check the engine
cooling system occasionally for evidence of
transmission oil which would indicate a fauity oil
cooler. Report any abnomal condition to your
maintenance personnel,

PREVENT MAJOR PROBLEMS

Minor problems can be kept from becoming
major problems if you notify maintenance
personnel when one of these conditions occur;
*  Owerheating
= Shifting feels odd
= Transmission leaks oil
*  Unusual sounds
«  CHECK TRANS light comes on frequently
(MD Series}
DO NOT SHIFT light comes on frequently
(MD Series)

IMPORTANCE OF PROPER OIL LEVEL

Because the transmission oil cools and lubricates
transmission parts and transmits power, it is
important that the proper oil level be maintained
at all times. If the oil level is too low, the
converter and clutches will not receive an
adequate supply of oil. This can result in poor
performance or transmission failure. If the level
is too high, the oil will aerate, causing the
transmission to overheat. Check the oil level at
intervals specified in your wehicle service
instructions, or more frequently, if operating
conditions indicate.

OIL CHECK PROCEDURE

WARNING: When checking the olf
level, be sure that the parking brake
andfor emergency brakes are set and
properly engaged, and the wheels are
blocked. Unexpected and possibly
sudden vehicle movement may occur
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if these precautions are not taken.

Always clean around the end of the fill tube
before removing the dipstick. Dirt or foreign
matter must not be permitted to enter the oil
system because it can cause valves to stick,
cause undue wear of transmission parts, or clog
passages. Check the oil level by one of the
following procedures and report any abnormal oil
level to your maintenance personnel.

Typical Dipstick Markings

Check for abnormal oil level, milky appearance or
any trace of coolant in the oil.

COLD CHECK

Note: The purpose of the cold check is
to determine if the ftransmission has
enough oil to be safely operated until a
hot check can be made.

= A cold oil check may be made when the
sump temperature is 60-120°F {15-49°C).

» Runthe engine for at least one minute, Shift
to Drive and then Reverse to clear the oil
system of air. Then shift to Neutral and allow
the engine to idle (500-800 RPM).

*  With the engine running at idle, wipe the
dipstick clean and check the oil level. Any
level within the COLD RUN (REF FILL) band
is satisfactory for operating the vehicle. If the
level is not within the COLD RUN (REF FILL)
band, add or drain cil as necessary to bring
the level to the middle of the COLD RUN
(REF FILL) band.

* Perform a hot check at the first opportunity
after normal operating temperature {160-
200°F; 71-93°C) is reached.

TRANSMISSION
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HOT CHECK

Note: The oil must be hot to ensure an
accurate check. the oil level rises as
termperature increases.

Operate the transmission in a drive range
until normal operating temperature (160-
200°F; 71-23°C) is reached.

« Park the vehicle on a level spot, shift to (N)
neutral and apply the parking brake. Let the
engine run at idle speed.

*  Wipe the dipstick clean and check the oil
level. The safe operating level is any level
within the HOT RUN band on the dipstick.

* If not within this range, add or drain oil as
necessary to bring the level to the middle of
the HOT RUN band.

FLUID RECOMMENDATIONS

Hydraulic fluids used in the transmission are
important influences on transmission reliability
and durability. DEXRON®-I| and type C-4 oils
(Allison approved SAE 10W or SAE 30) are
recommended. Type C-4 oil is the only fluid
approved for use in off-highway applications.
Use type C-4 SAE 30 in all applications where
ambient temperature is consistently above 86°F
{30°C).

Some DEXRON®-I fluids are also qualified as
type C-4 cils and may be used in off-highway
applications. However, a DEXRONE-Il fluid
which is not a qualified type C-4 oil must never
be used in off-highway applications. Consuit your
Iocal Allison dealer or distributor to determine if a
DEXRON®-II fluid is also a qualified type C-4 oil.

Before using type C-4 cils, consult the vehicle
manufacturer to ensure that materials used in
tubes, hoses, extemnal filters, seals, etc., are
compatible with type C-4 oils. Also, consult your
local Allison dealer or distributor to determine if
the oil you have selected is an approved type C-
4 qil.

Ford Motor Company specification fluids M2C33-
F, M2C138-CJ, and M2C166H may be used and
may be intermixed with DEXRON®-I fluid.

(oizamz) 4-T



KEEPING OIL CLEAN

LCAUTION: Containers that have been
used for any antl-freeze soluiion
should not be used for transmission
oil.

It is absolutely necessary that the oil put into the
transmission be clean. The oil must be handled
in clean containers, fillers, etc., to prevent foreign
material entering the transmission.

OIL AND INTERNAL FILTER CHANGE

Change the oil and internal filter at the specified
intervals. Consult the following oil and oil filter
change chart for the proper change interval for
your transmission. More frequent change
intervals may be required depending on operating
conditions. Local conditions, severity of
operation, or duty cycle may dictate more or less
frequent service intervals.

Hydra-Matic LB0 Series Transmission

* The transmission should be at operating
temperature to assist draining.

* Drain the oil by removing the drain plug from
the oil pan. On earlier modeis, disconnect
the oil fill tube from the oil pan.

* Remove the cil pan and filter. Discard the oil
pan gasket, filter and filter pipe seal ring.
Clean the oil pan.

* Remowve, clean, and reinstall magnet in the
bottom of the il pan.

+ Oil filter and gasket GM# 8678757, filter pipe
seal GM# 8656613, and oil pan gasket GM#
BETT743.

= Install the new filter and seal. Install the il
pan and gasket. [nstall the drain plug into
the oil pan. Tighten the plug to 15-20 Ib. ft.
{20-27 N-m). Tighten the fill tube nut to 90-
100 Ib. ft. (122-135 N-m).

* If an external auxiliary filter is present,
replace the filter element.

*  Refill the transmission. (Refer to Filter & Qil

4-8 (9/29/m2)

chart for the fluid best suited for the vehicle.)
+  Check the oil level as outlined in this chapter.

Note: The amount of fransmission fluid
shown in the following chart does not
include the amount required fo fill any
external circuits.

Allison AT Serles Transmission

» The transmission should be at operating
temperature to assist draining.

*  Drain the oil by removing the drain plug from
the oil pan. Cn earlier models, disconnect
the cil fill tube from the oil pan.

* Remove the oil pan and filter. Discard the oil
pan gasket, filter, and filter pipe seal ring.
Clean the oil pan.

* Remove, clean, and reinstall the governor
feed ling screen in the control vaive body.

* Qil fiter and gasket kit (reference Parts
Catalog SA 1235) contains the filter
assembly, filter pipe seal ring, and oil pan
gasket.

* Install the new filter and seal ring. Install the
oil pan and gasket (refer to Service Manual
SA 1241). Install the drain plug into the oil
pan. Tighten the plug to 15-20 Ib. ft. (20-27
M-m). Tighten the fill tube nut to 90-100 b,
ft. (122-135 N-m).

* If an external auxiliary filter is present,
replace the filter element. If an Allison high-
efficiency filter is present, refer to following
page for replacement interval.

* Refill the transmission. (Refer to Filter & Cil
chart for the fluid best suited for the vehicle.)

+  Check the oil level as outlined in this chapter.

Note: The amount of transmission fluid
shown in the following chart does not
include the amount required to fill the
extemmal circuits.

TRANSMISSION



OIL PAN TYPE

QUANTITY

GM Hydra-matic
L-80 Series Trans

7 U.S. qt. (6.6 liters)

Shallow oil pan
4.0 Inches (102mm)

9 U.S. gt. (8.5 liters)

Deep oil pan
5.3 Inches (135mm)

16 U.S. gt. (15 liters)

MT Series Transmission

* Remove the drain plug from the oil pan to
drain the oil {remove the oil filler tube in
some earlier models that have no drain plug). .
The transmission should be at operation
temperature to assist draining.

* Remove the oil pan and filter. Discard the oil
pan gasket, filter, and filter pipe seal ring. *
Clean the cil pan. The seven-inch pan
does not require pan removal.

* Install a new governor feed filter at the rear
of the transmission. Refer to Service Manual
SA 1317 or SA 1546 for exact location.

* Install a new filter and seal ring. Install the
oil pan and gasket. Connect the filter tube to
the oil pan.

* Replace the external oil filter.

Note: The quantity of transmission fiuid
required to obtain the proper-fluid level
may vary according fo the of pan
configuration and external cooler and
filter system.

= Approximate fill:
4.3-inch pan, 12 U.S. quarts (11 liters)
5.1-inch pan, 15 U.S. quarts (14 liters)
7.0-inch pan, 17 U.S. quarts (16 liters)

* Check and adjust oil level as needed.

oil is drained. This will ensure quicker and
better drainage.

Remove the drain plug from the control
module and allow the oil to drain. On Model
MD 3070PT also remove drain plug from
bottom of transfer case.

To remove filters, remove twelve bolts, two
filter covers, two O-rings, two square cut
seals and two filters (refer to figure).

To install filters, pre-lube and install the two
Q-rings, two square cut seals followed by the
filters (lube O-ring on cover and in filter
cartridge only) onto the filter covers. Index
each filter/cover assembly to the holes in the
channel plate/sump. Push cover assembly to
seat seals (do not use bolts to draw cover to
sump; this can damage cover/seal/sump).
Install six bolts into each cover and tighten to
18-24 Ib. ft. (25-32 N-m).

The refill amount is less than the initial fill
because some of the ocil remains in the
external circuits and transmission cavities.

After refill, check the oil.

Note: The quantity of transmission fluid
required to obfain the proper fiuid level
may vary according fo the oil pan
configuration and extemal coofer and
filter system.

MD Series Transmisslon
* The transmission shouid be at the operating

TRANSMISSION TYPE UTERS |QTs.
MD 3060,/3560
« Initial Fill 24.5 26
+ Refill After Cil Change 18 19

temperature 160-200°F (71-83°C) when the

TRANSMISSION

(sr2992) 4-9




SQUARE cuT_ -l OO
SEAL a5 (71 LuBE

GD‘H’ER——’@J ]
EOLT—-L MAIN

Location of oil filter for service

OIL CONTAMINATION

Examine at Oll Change

At each oil change, examine the oil which is
drained for evidence of dit or engine coolant
{water). A normal amount of condensation will
emulsify in the cil during operation of the
transmission. However, if there is evidence of
coolant, check the cooler (heat exchanger) for
leakage between the coolant and oil areas. Cil
in the coolant side of the cooler (heat exchanger)
is ancther sign of leakage. This, however, may
indicate leakage from the engine oil system.

Metal Particles

CAUTION: if excessive metal
confamination has occurred,
replacement of the oil cooler and
replacement of all bearings within the
transmission Is recommended.

Metal particles in the oil {except for the minute
particles normally trapped in the oil filter) indicate
damage has occurred in the transmission. When
these particles are found in the sump, the
transmission must be disassembled and closely
inspected to find the source. Metal contamination
will reguire complete disassembly of the
transmission and cleaning of all internal and
external circuits, cooler, and all other areas
where the particles could lodge.

Coolant Leakage

If engine coolant leaks into the transmission
system, immediate action must be taken to
prevent malfunction and possible serious
damage. The transmission must be completely
disassembled, inspected, and cleaned. Alltraces
of the coolant, and varnish deposits resulting
from coclant contamination must be removed.
Clutch plates contaminated with ethylene glycol
must be replaced.

Fluid Analysis

Transmission protection and fluid change
intervals can be optimized by monitoring
cxidation according to the tests and limits shown
in this chapter. Consult your local telephone
directory for oil analysis firms. Use one oil
analysis firm. Results between firms cannot be
accurately compared. Refer to SA 2055,
Technicians’ Guide for Automatic Transmission
Fluid, for additional information.

TRANSMISSION: FILTERS AND OIL

Transmission Internal Filters | Cil Capacities External Filters
! ? j
Hydra—matic 4L80-E| GM Part# 8678757 Cexron |l 13 Quarts Not Applicable |
Allison AT-542 Allison #29500365 = Dexron or Dexron || 11 Quarts AC #PF-8B97 -
Allison AT-545 Allison #6883044  Dexron or Dexron || 17.5 Quarts AC #PF-BS7
Allison AT-643 Allison #6883044  Dexron or Dexron || 17.5 Quarts AC #PF-897
26 Quarts Initial Fill
Allison MD—3080 Allison #28505%9685 | Dexron or Dexron || 18 Quarts Refill None
After Qil Change B
4-10 (9/29/92) TRANSMISSION



AUXILIARY FILTER

If a condition occurs that introduces debris into
the oil system, a complete clean-up of the oil
cooler and lines is recommended.

Because repeated cleaning and flushing may not
remove all debris, installation of an auxiliary filter
in the cooler-out line (between cooler and
transmission} is recommended. This recom-
mendation applies whether the transmission is
overhauled or replaced by a new or rebuilt unit.

If any doubt exists about the clean-up of the oil
cooler, replace the cooler.

The auxiliary filter should have at least a 40
micron filter element and a maximum filter
pressure drop of 3 psi (21 kPa) at 4.5 gpm (17
liters/minute) at operating temperature, in neutral,
and at 2400 rpm.

The following auxiliary filters are recommended
for the Allison Transmission:

Filter Assembly _Filter Element
AC PM 13-16 PF 8a7

BREATHER

The breather is located at the top of the
transmission housing. It serves to prevent
pressure buildup within the transmission and
must be kept clean and the passage open. The
prevalence of dust and dit will determine the
frequency at which the breather requires
cleaning. Use care when cleaning the
transmission. Spraying steam, water, or cleaning
solution directly at the breather can force the
water or solution into the transmission.

TRANSMISSION

EXTERNAL FILTER CHANGE

Most external oil filters should be changed after
the first 5,000 miles and thereafter at the time the
oil is changed. Consult the following oil and oil
filter change chart for the proper change interval
for your transmission.

EFFECT OF ALLISON HIGH
EFFICIENCY EXTERNAL OIL FILTER
ON OIL CHANGE INTERVAL

Cil need not be changed at the time of filter
replacement unless the oil:

* has been used 12 months, or 25,000 miles,
* is visibly contaminated, or

* analysis shows it to be oxidized beyond the
following limits.

FLUID OXIDATION MEASUREMENT LIMITS

Measurement Limit
Wiscosity +-25% change
frem rew fluid
Carbonyl absorbance +0.3 A%0.1mm change
from new fiuid
Total acd number +3.0 change
from new fluid
Solids 2% by volume madimum

ig2aree) 4-11



OIL AND OIL FILTER CHANGE CHART

Transmission

| Qil Change Interval |

Internal Sump and Gov. Filter

i External Filter**

Hydra—matic L8O 25,000 Miles 25,000 miles (40,000 km) or Not Applicable
Series {40,000 km) or 12 Months*
! 12 months*
AT-500 Series 25,000 Miles Shallow pan (4 inch), small filter, : After first 5,000 miles
{Cn—Highway) {40,000 km) or at each oil change interval. (8,000 km) and at
12 months* | Deep pan (5 inch), small filter, | normal oil change
at each cil change interval. intervals thereafter.
Large filter, 25,000 miles (40,000
. km) or 24 months*
AT—-600 Series 25,000 Miles [ 25,000 miles (40,000 km) or After first 5,000 miles '
(On—Highway) {40,000 km) or 12 Months* (8,000 km) and at
12 months* normal oil change
intervals, thereatter.
MD—-3080 Series After first 5,000 | At oil Change None
{On—Highway) miles (8,000 km)
| [ thereafter, 25,000
| miles {40,000 km)
| or 18 months*

* Whichever cccurs first.
™ An Allison high efficiency oil filter may ba used until the change filter light indicates it is
contaminated or until it has been in use for three years, whichever occurs first. No mileage

restrictions apply.

4-12 (9/20/92)
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AT-500 OPERATING TIPS

OPERATING TIPS
CAUTION:

DOWN HILL BRAKING: Select
position glving maximum speed

desired for descending grade.
RANGE SELECTION: To prevent
possible drivetrain damage, trans- Selector Range Operating
mission should not be shifted from Posltion Coverage Conditions
neutral o any forward or reverse
range unless engine speed Is below R Reverse Backing vehicle
900 rpm. M Meutral Starting engine and

Vehicle should be stopped when
moving from forward lo reverse or

staticnary operation

reverse fo forward. D sl converter thru ~ Mormal driving
4th converter
TOWING: Before fowing a disabled 3 18t converter tru.  Sublirban driviag
vehicle, disconnect driveline or pull 3rd convertsr
axle shafls or tow with rear wheels
suspended. 2 1st converter thru Gty {stop and ga}
2nd converter driving
STARTING: Place selector in neutral. 1 (i Liow:spied opsnaiion

Note engine cannot be started by
pushing or towing vehicle.

TRANSMISSION
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L80 SERIES OPERATING TIPS

OPERATING TIPS

CAUTION:

RANGE SELECTION: To prevent
possible drivelrain damage, trans-
mission should not be shiffed from
neutral to any forward or reverse
range unless engine speed is below
800 rpm.

Vehicle should be stopped when
moving from forward to reverse or
reverse to forward.

TOWING: Before towing a disabled
vehicle, disconnect driveline or pull
axle shafis or fow with rear wheels
suspended.

STARTING: Place selector in neuiral.
Note engine cannot be started by
pushing or towing vehicle.

4-14 [9/29/92)

DOWN HILL BRAKING:

Select

position giving maximum speed

desired for descending grade.
Selector Range Operaiing
Positlon Coverage Condifions

A Reverse Backing wericle

M Mautral Starting engine and

stationary operation
QD 1st converter thru Mommal driving
4ih convertar
¥} 1st converler thru Suburban driving

SPA&&N

3rd converter

15t converter thnu

City [stop and go)

2nd conwertar driving
151 conwverter Low speed operation
TRANSMISSION



MT-643 OPERATING TIPS

OPERATING TIPS
CAUTION:

DOWN HILL BRAKING: Select
position giving maximum speed

desired for descending grade.

RANGE SELECTION: To prevent
possible drivetrain damage, trans- Selector Range Operating
mission should not be shified from Poslilon Coverage
reutral lo any forward or reverse
range unless engine speed Is below R Reverse Backing vehicle
900 rpm. N Meutral Starting engine and
Vehicle should be stopped when stationary operation
moving from forward to reverse or
reverse fo forward. D 1st conwverter thru Mormal driving

4th lockup
TOWING: Before towing a disabled 3 Yot converter thru  Subtirban drving and

vehicle, disconnect driveline or pull
axle shafts or tow with rear wheels
suspended.

3rd lockup

additonal engine
braking

2 1s1 converter thru City {stop and goj
STARTING: Place selector in neutral. BT drnd
Note engine cannot be started by 1 1st converter Low speed operation

pushing or towing vehicle.

TRANSMISSION
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MD-3060 OPERATING TIPS

OPERATING TIPS

The Electronic Control System is programmed to
inform you if ogperating parameters have been
exceeded and automatically take action to protect
the operator, vehicle, and transmission. A
diagnostic code will be registered when the DO
NOT SHIFT light is on and also when other
conditions are diagnosed which do not require
the DO NOT SHIFT light to be on.

Every time the engine is started, the DO NOT
SHIFT light comes on. [t will go off after a few
seconds. This momentary lighting is to show that
the light circuit is working properly. If the light
does not come on during engine start, service
should be requested immediately.

llumination of this light, ac-
DO NOT companied by eight seconds
SHIFT of short beeps from the
shift selector, indicates that

shifts are being restricted. The SELECT
digit on the display will be blank.
Operation may continue in order to reach
service assistance. The ECU may not
respond to shift selector requests since
operating limitations are being placed on
the transmission; ie., upshifts and
downshifts may be restricted. Direction
changes will not occur. If the shift
lever is moved while DO NOT SHIFT is
indicated, a continuous alarm will be
sounded. The alarm will stop when the
lever is moved back to the previous
position where DO NOT SHIFT was first
indicated. For push button shift
selectors, the ECU will not respond to
operator requests. The ECU will cause
the transmission to shift a safe gear and
a Hold-In-Range and disengage the
lockup clutch.

Hold-In-Range Feature If
DO NOT SHIFT is Active

4-16 (9/29/92)

Gear Selected Allowed
or Aftained Operating Range*
RN M
MD-3060 1 3 Canverter Lockip
2345 | 4 Disengaged
& 5

* Only in case of power loss or ECL shutdown.
Some conditions cause the fransmission to stay in
the gear itwas in. Direction changes do not occur.

RESET PROCEDURE TO CLEAR
DO NOT SHIFT LIGHT AND
RESTORE OPERATION

When the DO NOT SHIFT light comes on, a
reset procedure can be performed to clear
the system. If necessary, continue to operate the
vehicle and have the transmission checked at the
garliest opportunity.

LEVER SELECTOR

«  Bring vehicle to stop at a safe location

*  Apply parking brakes

= Push Display Mode button one time

= Press and hold the Display Mode button
until a tone is heard. Then release the
button and the transmission will return to the
direction attained prior to clearing the active
indicator. (See Note)

PUSH BUTTON SELECTOR

= Bring vehicle to a stop at a safe location

= Apply parking brakes

» Simultanepusly press the Up and Down
arrow buttons one time

= Press and hold the Display Mode button
until a tone is heard. Then release the
button and the transmission will return to the
direction attained prior to clearing the active
indicator. (See Note)

TRANSMISSION



RESET PROCEDURE TC CLEAR DO NOT
SHIFT LIGHT AND RESTORE OPERATION
{Continued)

Note:

If the condition is temporary, the DO
NOT SHIFT fight will not come back on
and your vehicle will operate in a normal
marnner.

If the condition is not temporary, the DO
NOT SHIFT light may come back on and
the transmission may remain inhibited or
operata in a normal manner until the
condition is defected again. The type of
operation permifted by the ECU will
depend on the type of condition.

Refer to Diagnosis.

ACCELERATOR CONTROL

The position of the accelerator pedal influences
the timing at which automatic shifting occurs.
When the pedal is fully depressed, upshifts will
occur automatically at high engine speeds. A
partially depressed position of the pedal will
cause the upshifts to occur at lower engine
speeds. An electronic signal tells the ECU how
much the cperator has depressed the pedal.

DOWNSHIFT OR REVERSE
INHIBITOR FEATURE

Although there is no speed limitation on up-
shifting, there is on downshifting and shifts from
Neutral into Drive or Reverse. If a downshift or
neutral-to-range shift is selected when the engine
speed or throttle pasition is too high, the ECU will
prevent the shift from occurring until a lower
speed is reached. If idle speed is too high, shifts
to range are inhibited. A continuous "beep” tone
is emitted if reverse is selected during forward
movement or a neutral-to-range shift is selected
at too high an engine speed.

TRANSMISSION

USING THE ENGINE TO SLOW THE
VEHICLE OR EQUIPMENT

To use the engine as a braking force, select the
next lower gear. If the vehicle is exceeding the
maximum speed for this gear, use the service
brakes to slow the vehicle. When a lower speed
is reached, the ECU will automatically downshift
the transmission. Engine braking provides good
speed control for going down grades. When the
vehicle is heavily loaded, or the grade is steep, it
may be desirable to preselect a lower gear prior
to the grade.

GEAR PRESELECTION

Gear preselection means selection of a lower
gear to match driving conditions you encounter or
expect to encounter. Learning to take advantage
of preselect will give you better control on slick or
icy roads and on downgrades. Downshifting to
lower gears increases engine braking. The
selection of a lower gear often prevents cycling
between a gear and the next higher gear on a
series of short up-and-down hills.

COLD WEATHER STARTS

Most transmissions are programmed to restrict
full operation until specific temperatures are
reached. Refer to the following chart for
temperature restrictions.

Sump Oll DO NOT
P SHIFT Operatlon*
Temperature light
-32°C {-25°F)
and below o healival oy
-31°C (-24°F) OFF MNeutral, First,
to -7°C [+18°F) Second, or Reverse
FUC (20°F) OFF Full eperation
and abaove in all gears
* Transmissions used in emergency vehicles do ot
have programmed lemperature restrictions.

>
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ROCKING OUT

WARNING: DO NOT make Neutral-to-

Drive or direcfional shiff changes

when the engine rpm Is above idle. If
the wheels are stuck and not turning,

do not apply full power for more than

30 seconds. Full power for more than

30 seconds under these conditions

will cause the Itransmission o

overheat. if the transmission

overheats, shif to Neuiral and operate

the engine at 1200-1500 APM until it
cools (2-3 minutes).

If the vehicle is stuck in deep sand, snow, or
mud, it may be possible to rock it out. Shift to
Drive and apply steady, light throttle (never full
throttle). When the vehicle has rocked forward
as far as it will go, apply and hold the vehicle
service brakes. Allow the engine to return to idle;
then select Reverse. Release the brakes and
apply a steady, light throttle and allow the vehicle
to rock in Reverse as far as it will go. Again,
apply and hold the service brakes and allow the
engine to return to idle. This procedure may be
repeated in Drive and Reverse if each directional
shift continues to move the wvehicle a greater
distance.  Mever make Meutral-to-Drive or
directional shift changes when the engine RPM is
above idle,

HIGH OIL TEMPERATURE

If the sump oil temperature reaches 120°C
{250°F) in non-emergency vehicle applications,
the ECU will inhibit operation in the higher gears.
In emergency vehicle applications, the ECU will
not inhibit operation in higher gears.

If the transmission owverheats during normal
operations, check the oil level in the transmission,
(Refer to the Qil Check Procedure as described
in this chapter.)

CAUTION: The engine should never
be operated for more than 30 seconds
at full throttfe with the transmission in
gear and the output stalled. Pro-

4-18 (9/29192)

longed operation of this iype will
cause the {transmission oll
temperature io become excessively
figh and will resuli in severe overheat
damage lo the transmission.

If the engine temperature gauge indicates a high
temperature, the transmission is probably
overheated. Stop the wvehicle and check the
cooling system. If it appears to be functioning
properly, run the engine at 1200-1500 RPM with
the transmission in Neutral. This should reduce
the transmission and engine temperatures to
normal operating levels in two or three minutes.

If the engine temperature indicates a high
temperature, an engine problem is indicated. I
high temperature in either the engine or
transmission persists, stop the engine and have
the owverheating condition investigated by
maintenance personnel,

PARKING BRAKE

Select Meutral and apply the parking brake to
secure the wvehicle when it is not attended,
Always make sure the vehicle's parking brake
system has been maintained as per the vehicle
manufacturer's specifications.

EMERGENCY TOWING OR PUSHING
OF THIS VEHICLE

CAUTION: Failure to disconnect the
driveline or remove the axle shafis
before pushling or towing can cause
serfous fransmission damage.

The engine cannot be started by pushing or
towing. Before pushing or towing of this vehicle,
the driveline should be disconnected or the drive
wheels should be lifted off the road. K the
vehicle is a motor coach, remove the axle shafts
from the drive wheels. Then cover the wheel
openings to prevent loss of lubricant and entry of
dust and dirt. An auxiliary air supply will usually
be required to actuate the vehicle brake system.

TRANSMISSION



SHIFT SELECTORS

The vehicle manufacturers may choose different
types of shift selectors for their equipment. The
shift selector in your Allison-equipped vehicle will
be similar to one of those shown on this page.

The push button shift selector has R, N, D, 4, |,
a MODE buiton, and a digital display. When a
range button has been pressed, a tone will
sound, the SELECT indicator displays the chosen
operation (if the ECU determines the shift is
acceptable), and the transmission will shift to the
starting range as indicated on the MONITOR
display. In Drive, selection of a specific gear can
be accomplished by pressing the up or down
Arrow buttons. Conditions resulting in the DO
NOT SHIFT light located on the instrument panel
will disable the pad and no tones will be heard.

The lever selector is an electro-mechanical
control.  The pattern of positions can vary
according to the shift selector installed. Positions
(R, N, and D) are selected by pressing a hold
override button and choosing the desired

gear. It is possible to move between forward
drive positions without pressing the hold override
button.

A Mode button {a dash mounted switch can be
used) is located on lever and push button shift
selectors to activate a second shift schedule or
specialized function when desirable. The mode
being utilized above the Mode button. The
display will indicate MODE OMN for most
programmed functions.

A Display Mode button is included on the lever
selector to allow access to diagnostic code
information. The capability is included on the
push button selector by pressing the up and
down arrow buttons at the same time.

With an Allison MD-equipped vehicle it is not
necessary to select the right moment to upshift or
downshift during the changing road and traffic
conditions. The Allison MD does it for you.
However, knowledge of the gear ranges and
when to select them will make vehicle control and
your job even easier.

HOLD
OVERRIDE
BUTTON
e
2
MODE
r— |
BET™
— —_ MODE
Y 0 —
— | |oiseLac ] E]
DIil® AL |t DISPLAY | p- @
E]
(|
| — s g
PUSHBUTTON SDI-SPEED SEVEN-SPEED
SELECTOR LEVER SELECTOR LEVER SELECTOR

S
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GEAR RANGE SELECTION — MD-3060 or MD-3560

LE

WARNING: In the even the operaior leaves the vehicle, even momentarily,
while the engine is running, be sure that the transmission is in Neutral,
parking brake andfor emergency brakes are set and properly engaged, and
the wheels are chocked. Unexpected and possible sudden vehicle
movement may occur if these precautions are not taken.

The vehicle must be completely stopped before shifting from Forward to Reverse
or from Reverse to Forward. The Select indicator will display R and the Monitor
will display R when Reverse is attained.

Ly 1

Use Neutral to start the engine, checking vehicle accessories, and for extended
periods of engine idle operation. If the engine starts in any gar other than
Neutral, the start circuit should be serviced immediately. Neutral is also used
during stationary operation of the power takeoff (if your vehicle is equipped with
a PTO). The Select indicator will display Neutral and the Monitor will display
Meutral,

WARNING: Do not allow your vehicie to coast in Neutral. This practice can
result in transmission damage. Also, no engine braking is available in Neutral.

The vehicie will attain first gear when D is selected, and as the speed increases,
the transmission will automatically upshift through each gear. As the vehicle
slows down, the transmission will automatically downshift. The Select indicator
will display the highest gear available and the Monitor will display the current

operating gear.

Occasionally, the road conditions, load or traffic conditions will make it desirable
to restrict the automatic shifting to a lower gear, These positions also provide
progressively greater engine braking for going down grades (the lower the gear,
the greater the braking effect).

The pushbutton selector utilizes arrow buttons. Push the Up or Down arrow to
the desired gear. The Select indicator will display your choice and the Monitor
will display the selected gear when it is attained.

- 'NW h~O

Use this gear when pulling through mud and deep snow, when maneuvering in
tight spaces, or while driving up or down grades. Low gear provides the vehicie
with its maximum driving power and maximum engine braking power.

The transmission Incorporates a hold feature to prohiblt upshifting above the gear selected
during normal driving. For downhill operation, however, the transmission may upshift above
the highest selected gear when the engine governed speed is exceeded and damaging

engine overspeed is a posalblliity.

4-20 (9/29/92)
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GEAR RANGE SELECTION - 4L8-E HYDRA-MATIC

WARNING: Never rely on the "park” position to properly park your vehicls,
always use your park brake system. In the event the operator leaves the
vehicle,even momentarily, while the engine is running, be sure that the
transmission is in Neutral, parking brake and/or emergency brakes are set
and properly engaged, and the wheels are chockad. Unexpected and

possible sudden vehicle movement may occur if these precautions are not
taken.

The vehicle must be completely stopped before shifting from Forward to Reverse
or from Reverse to Forward.,

< XD | O

Use Meutral to start the engine, checking vehicle accessories, and for extended
periods of engine idle operation. If the engine starts in any gar other than Neutral,
the start circuit should be serviced immediately.

WARNING: Do not aliow your vehicle to coast in Neutral. This practice can
result in transmission damage. Also, no engine braking is available in
MNeutral,

OD

The vehicle will attain first gear, and as the speed increases, the transmission
will automatically upshift through each gear. As the vehicle slows down, the
transmission will automatically downshift.

Occasionally, the road conditions, load or traffic conditions will make it desirable
to restrict the automatic shifting to a lower gear. These positions aiso provide
progressively greater engine braking for going down grades (the lower the gear,
the greater the braking effect).

Use this gear when pulling through mud and deep snow, when maneuvering in
tight spaces, or while driving up or down grades. Low gear provides the vehicle
with its maximum driving power and maximum engine braking power,

The transmission incorporates a hold feature to prohibit upshifting above the gear selected
during normal driving. For downhill operation, however, the transmission may upshift
above the highest selected gear when the engine governed speed is exceeded and
damaging engine overspeed is a possibility.

TRANSMISSION
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"WARNING™®

CHASSIS EQUIPPED WITH MANUAL SLACK

ADJUSTERS ON THE BRAKES MUST
BE PERIODICALLY INSPECTED
AND PROPERLY ADJUSTED.

SERVICE INTERVALS WILL VARY
DEPENDING ON THE BRAKE LINING

AND DRIVERS BRAKING HABITS.
FAILURE TO INSPECT REGULARLY AND
- PERFORM THE REQUIRED ADJUSTMENTS

WILL RESULT IN LOSS OF
BRAKING EFFECTIVENESS!!
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CHAPTER 5

ABOUT THIS CHAPTER

This chapter presents very important information
on your Spartan chassis brake system. Take the
time to read the "Quick Review" on this page
which explains the principles of air brake
systems. This will help you to understand the
maintenance requirements. Read the highlights
of the other paragraphs as well. Above all, check
with your Spartan chassis dealer if you have
further questions,

A QUICK REVIEW
DUAL AIR BRAKE SYSTEM

The dual air brake system consists of an air
compressor attached to the engine, storage tanks
to hold the compressed air, a governor, pressure
cylinders or diaphragm chambers at each wheel,
suitable control valves and the necessary piping
and connections.

Air Compressor

The air compressor pumps air into the air storage
tanks (reservoirs). The air compressor is engine-
driven and cooled by the engine cooling system.
It may have its own oil supply or be lubricated by
engine oil. If the compressor has its own oil
supply, check the cil level before driving.

Governor

The governor controls how frequently and long
the air compressar pumps air into the air storage
tanks. When air tank pressure rises to the "cut-
out” level (around 125 pounds per-square-inch, or
"psi”), the governor stops the compressor. The
governor allows the compressor to start pumping
again when the tank pressure falls to the "cut-in"
pressure (around 100 psi).

Alr Storage Tanks

The air storage tanks hold enough compressed
air to allow the brakes to be used several times,
even if the compressor stops working.

BRAKES

DUAL-SYSTEM BRAKES (All Models)

Your Spartan chassis is equipped with a brake
system that, depending on the chassis model, is
either...

e totally air-operated
OR
e air over hydraulic (EC 2000) or a

e hydraulic boost system over hydraulic brake
[EC IK)

Both air driven feature independently operated
braking systems for the front and rear wheels,
System #1 operates the rear brakes, while
system #2 operates the front brakes and serves
as a backup in case of a failure in system #1.
The two systems are operated simultanegusly by
the driver, using a single control.

AIR-OPERATED BRAKES
(MH & IC CHASSIS)

The dual-system brakes on the MH & IC model
chassis are air-operated, using compressed air
supplied by the engine-driven air compressor to
apply the service brakes on the front and rear
axles.

Note: Before driving, affow time for the
air compressor to build up enough air to
furn off the warning famps for both
systems #1 and #2. Both lamps must
be off.

Note: Air consumption while applying
air brakes varies by the amount of
pressure applied to the brake pedal
Even though the air gauges will indicate
100-120 PSI, the pressure applied to the
brakes is considerably fess. For
instance, 15 PSI applied thru the brake
pedal to the brakes will be felt as gentle
braking, 25 PS! will be feft as "HARD"
braking, white 40 PSI will lock them wup.
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AIR DRYER

The air dryer has three main functions. It
cools, filters, and dries the systems air.
The air dryer has a filter that needs to be
change once every (2) two years, and is

serviceable from either end,

Low Air Warning Indicator

AIR BOOST (EC-2000 CHASSIS)

The EC-2000 Series chassis uses an air-boosted
hydraulic brake system. Compressed air from an
engine-driven air compressor boosts the
hydraulic service brakes on the front and rear
axies.

HYDRAULICALLY-OPERATED BRAKES

The EC-1K Series uses a hydraulic boost brake
system.  Pressurized fluid from the power
steering pump boost the hydraulic service brakes
on the front and rear axles. Pressure is available
only when the engine is running.

BRAKE SUBSYSTEMS

All Spartan air, air/fhydraulic brake systems
feature three subsystems: service brakes,
parking brakes, and emergency brakes.

Note: The parking brake and the
emergency brake use the same spring
force to the brakes.

Service Brakes (Brake Pedal)

The service brake system applies and releases
SPARTAN
- 2
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the brakes when you use the brake pedal during
normal driving. The service brakes are applied
by depressing the brake pedal (also called foot
valve or treadle valve). Pushing the pedal down
harder applies more air or hydraulic pressure;
releasing the pedal reduced the air pressure and
releases the brakes. Air brake operation
consumes compressed air and reduces tank air
pressure, which is replenished by the engine-
driven air compressor.

Service Brake Test. Wait for normal air or
hydraulic pressure to build, release the parking
brake, move the vehicle forward slowly (about 5
mph) and apply the brakes firmly using the brake
pedal. Note if the vehicle "pulls" to one side, any
unusual feeling, or delayed stopping action could
indicate that the brakes need adjusting.

Parking Brake (Spring Brakes)

The parking brake system applies and releases
the parking brakes, using the parking brake
control (ilustration below). The parking brakes
on all Spartan chassis except EC-1K are
applied by pulling out the diamond-shaped,-
yellow, push-puil control knob. To release
the brakes, push the knob in. Use the
parking brakes whenever the vehicle is
parked. To apply the parking brake on the
EC-1K, move the lever to the release position.

RRAKFS



PULL
< TO APPLY

/ PARKING

BRAKE
PUSH TO
RELEASE

Parking Brake Push-Pull Control Knob

The parking brakes are spring-applied but are
controlied by air or hydraulic pressure. When the
parking brakes are applied, air or hydraulic
pressure is released, allowing springs to apply
braking force. When the parking brakes are
released, air or hydraulic pressure will hold them
in that position, thus preventing the springs from
applying the brakes. The parking brakes cannot
be released unless there is a minimum of 60 psi
in system #1 of the brake system; or in the
hydraulic system cf the EC-1K, unless the engine
is running.

On the MH & IC model chassis, the parking
brake assembly is attached to the rear axle. On
the EC model chassis, the parking brake mounts
on the rear of the lransmission.

Parking Brake Test. Stop the vehicle, put the
parking brake on, and gently accelerate against
it in a low gear to assure that the parking brake
will hold.

Emergency Brakes

The emergency brake system uses the parking
brake spring systems to stop the vehicle in the
event of a brake system failure. In case of air
loss so severe that the air pressure in brake
system #1 drops to 60 psi, the parking brakes
{spring brakes) begin to apply, thus becoming the
emergency brakes.

In the event of hydraulic pressure loss, due to
either a failure or a leak, the park brake needs to
be applies, thus becomming the emergency
brake.

WARNING: Because the front brakes
do not work when the emergency
brakes are applied, stopping
distances are greater than normal

BRAKES
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when using the emergency brakes.

WARNING: If the spring brakes are
fully applled on slippery road
surfaces, the rear ftires may lose
traction, causing possible loss of
control.

AIR BRAKE ADJUSTMENT
(MH & IC CHASSIS)

The tests made earlier on the service and
parking brakes may disclose problems that you
should correct before using the brakes on the
highway.

In addition, if air consumption while braking has
increased, or you feel that stopping power is
diminished, do have your brakes checked for
adjustment,

Most truck repair facilities are familiar with air
brakes and can inspect and adjust your brakes,
or we can inform you of the nearest Authorized
Spartan Service Center.

It is recommended that you have brake adjust-
ment checked each time you have the chassis
lubricated.

BRAKE ADJUSTMENT (EC CHASSIS)

The EC model chassis is equipped with self-
adjusting, hydraulically operated brakes; thus, no
adjustments are necessary.

DRAINING AIR TANK

Compressed air usually accumulates water and
compressor oil in the tank bottom. This is bad
for the brake system because the water can
freeze and cause brake failure, while the oil
tends to collect and remain in the bottom of the
air tank. Each tank is equipped with a manual
drain valve. (Dual-compartment tanks have a
drain valve on each tank compartment) To
drain the tanks, rotate the knob on the drain
valves until air escapes. Allow air to escape
until all traces of moisture are gone before
closing valves.

Air tanks should be drained at the start of
each trip and then weekly when the coach is
in use.

{9reg/e2) 5-3



AIR SUPPLY PRESSURE GAUGES

All Spartan chassis have an air pressure gauge
for monitoring the air pressure in each half of the
dual air system.

Low Air Pressure Warning. A low air pressure
warning signal is required by law on vehicles with
brake systems using compressed air. Separate
warning lamps are provided for brake systems #1
and #2. The appropriate lamp lights up when air
pressure in that part of the system drops to 80
psi. A warning buzzer attached to systemn #1
comes on when air pressure in that system drops
to 80 psi.

Air Brake Stoplight Switch. The vehicle's rear
brake lamps are activated by pressure gauges in
the air system,

In the event you have purchased an EC-1K
chassis, the wehicle's rear brake lamps are
activated by mechanical switches on the back
side of the brake pedal housing.

Low-Pressure Warning Buzzer. A warning
buzzer, connected to brake system #1 only,
comes on when the air pressure drops to 60 psi.
If this happens while driving, you should stop
right away and safely park the vehicle. If one air
system is very low on pressure, either the front or
rear brakes will not cperate fully. This means it
will take you longer to stop. Carefully bring the
vehicle to a stop and have the air brake system
repaired.

PREVENTIVE MAINTENANCE
(MH & IC Chassis)

BRAKE AIR SYSTEM CHECK

This check should be performed weekly or at
intervals, preferably when the air tanks are
drained of accumulated water. This test will
assure proper functioning of the check valves in
the system and proper performance of the dual
air system. WWhen applying the brake pedal, hold
it fully depressed and listen for air leaks.

MNote: Your vehicle must be parked on
a level surface. Install wheel blocks
or cribbing on the front and rear of all
four tires, and set the parking brake
valve in the OFF position.

o-4 (9/29/92)
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Start the engine and allow both air systems
to build to 110 psi. Mote that system #1
should build to 90 psi before system #2
starts to charge.

Drain the air from the #2 air system; the #1
air system may be allowed to drain to 95 psi.
After the air is drained from system #2 the
rear brakes should still function while the
brake pedal is depressed. The parking
brake valve must be in OFF position while
performing this test.

Start the engine and recharge both systems
to 100 psi.

Drain the air from system #1. Note that
system #2 holds 110 psi. Both the front and
rear brakes should function when the brake
pedal is depressed. Again, make sure the
parking brake is in the OFF position.

The tank diagram (at the end of this chapter) ex-
plains the tank locations for systems #1 and #2.

If the MH or IC model is not equipped with
automatic slack adjusters, visually inspect brake
functioning by observing slack adjuster travel.
EC model chassis have front and rear disc
brakes, therefore they automatically adjust
themselves with normal use.

Note: On the MH & IC chassis, the
parking brake system is integrated with
the rear service brakes. These must be
adjusted properly for effective holding
power.

If the brakes do not function as described in the
brake check, call Spartan Motors immediately.

BRAKES



MIDLAND N4245H AIR DRYER PREVENTIVE MAINTENANCE

TRIPLE ACTHON DESIGN
OELIVERS COMER, CLEANER,
ORYER AR FOR TROUBLE-FREE
BRAKE SYSTEM PERFORMANCE!
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MIDLAND AIR DRYER

DESCRIPTION

The function of the Midland N4245H Air
Dryer (see photos) is to collect and
remove air system contaminants in solid,
liquid, and vapor form before they enter
the brake system. It supplies clean, dry
air to the components of the brake
system, increasing the life of the system
and reducing maintenance costs.

PREVENTIVE MAINTENANCE

Every 900 operating hours or 25,000
miles or every three {3} months:

1. Check for moisture in the air brake
systemn by opening reservoirs, drain
cocks, or valves and checking for
water. If moisture is present, the
desiccant may require replacement;
however, the following condition
can also cause water accumulation
and should be considered before
replacing the desiccant:

a. An outside air source has been
used to charge the system. This
air did not pass through the
drying bed.

b. In areas where more than a 30-
degree range of temperature
occurs in one day, small
amounts of water can accumu-
late in the air brake system due
to condensation. Under these
conditions, the presence of small
amounts of moisture is normal
and should not be considered as
an indication that the dryer is not
performing properly.

(gr2ai02) S5-5



PREVENTIVE MAINTEMNANCE (Continued) Note: The desiccant change interval
may wvary from wvehicle to vehicle.

Mote also that a small amount of oil in the Although typical desiccant cartridge fife
system may be normal and should not, in is three years, many wifl perform
itself, be considered a reason to replace the adequately for a loenger period of time.
desiccant; oil-stained desiccant can function int order to take maximum advantage of
adequately. desiccant life and assure that
replacement occwrs only  when
2. Check mounting bolts for tightness; re-torque necessary, it is important that Operation
to 270-385 inch-lbs. and Leakage Tests be performed.

§H.H
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EATON FRONT BRAKES

PREVENTIVE MAINTENANCE
(MH & IC Chassis)

Due to the importance of a well-maintained brake
system, Eaton recommends that the inspections
and maintenance listed below be performed by
commercial vehicle operators at the intervals
suggested.

Since driver technique and vehicle use affect the
rate of brake component wear, it may be
appropriate to increase the frequency of the
following inspections to fit individual needs based
upon past experience.

LUBRICATION

Type

For camshaft bushings, use the same grease
specified for chassis lubrication. DO NOT OVER
LUBRICATE.

All  other components should use high-
temperature, waterproof grease conforming to #1
grade NLGI specifications.

Intervals

Pressure-lubricate camshaft bushings at
maximum interval of 6 months.

Note: The camshaft lube fittings are a
special low pressure type. DO NOT
AREPLACE WITH A STANDARD TYPE,
AS5 GREASE COULD BE FORCED
INTO THE BRAKE DRUM AND ON THE
BRAKES.

Special Instructions

When servicing brakes or replacing components,
lubricate the roller and anchor pin recesses of
each shose, using grease specified above.

EATON FRONT BRAKES

SPARTAN

WARNING: Do not lubricate the cam
head surface or related paris that
contact cam head surface. For
efficient operation, the cam head
surface must remain free of oil,
grease, and other contaminants.

Manual Slack Adjuster Lubrication
Pressure lubricate at maximum & month intervals,

PERIOD INSPECTIONS

The component inspections discussed below are
general in nature; more detailed component
inspections are normally done at the time of an
averhaul.

General Visual Inspection

A thorough visual inspection for brake wear,
loose fasteners, broken parts andfor obvious
damage should be made each time the brake is
serviced or the wheel drum has been removed.

Lining Inspection

A wisual check of brake lining thickness and
condition should be made each time the vehicle
is serviced in the maintenance shop, Remove
inspection plug from dust shield to inspect lining
thickness.

Brake Operation Check

A complete operation check of the braking
system should be made following the instructions
below after any brake service.

Brake Overhaul

A complete brake overhaul should be-
accomplished at every brake reline. Consult your
Authorized Spartan Service Center.

(@/29/92) 5-7



EATON REAR BRAKES

PREVENTIVE MAINTENANCE
(MH & IC Chassis)

DANGER: AVOID CREATING DUST.
DUST IS A POSSIBLE CANCER AND
LUNG DISEASE HAZARD.

Eaton does not offer asbestos linings. The
possibly detrimental, long-term effects of
non-asbestos fibers have not been
determined. Therefore, the following
precautions should be used when handling
these materials.

The CQccupational Safety and Health
Administration of the United Stated
Department of Labor (OSHA) has set the
maximum allowable exposure level for
airborne asbestos at 0.2 fibers of asbestos
per cubic centimeter of air (0.2ffcc) as an
eight-hour time-weighted average. This
guideline should also be followed for non-
asbestos fibers.

Eaton recommends that personnel
performing brake work take the following
steps to minimize exposure to airborne brake
lining particles. OSHA-APFROVED
RESPIRATORS SHOULD BE WORM AT
ALL TIMES DURING BRAKE SERVICING.

Proper procedures to reduce exposure
include segregation of areas where brake
work is done, and use of enclosed cells with
fitered vacuums andfor a well-ventilated
area.

58

(9728/92)
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4, COMPRESSED AIR OR DRY BRUSHING
SHOULD NEVER BE USED FOR
CLEANING BRAKE ASSEMBLIES.

5 OSHA regulations on exposure levels,
testing, disposal of waste, and methods of
reducing exposure (including use of
respirators and exhaust systems) are set
forth in Code 29 of Federal Regulations
§1910.1001. These regulations should be
observed.

6. Workers should wash before eating, drinking,
or smoking; shower after working; and never
wear clothes home. Work clothes should be
vacuumed and laundered without shaking.

PERIODIC SERVICE. Due to the importance of
a well-maintained brake system, Eaton
recommends that the inspections and
maintenance listed be performed at the intervals
suggested.

Since driver technigue and vehicle use affect the
rate of brake component wear, it may be
appropriate to increase the frequency of the
following inspections to fit individual needs based
upon past experience.

EATON REAR BRAKES



GUNITE AUTOMATIC SLACK ADJUSTER

RECOMMENDED PREVENTIVE
MAINTENANCE

Every three months or 25,000 miles

1. Check the condition of the foundation
brakes, including drums, shoes and linings,
cams, rollers, bearings, etc.

2. Check for structural damage of the automatic
slack adjuster housing and condition of the
boot for cuts, tears, etc. Replace if
necessary,

3. After allowing brake drum to cool to room
temperature, check for correct chamber
stroke.

Every six months or 50,000 miles

The Gunite autoratic slack adjusters are factory
lubricated and extensively sealed to protect
against dirt, water, salt and other corrosive
elements. Nevertheless, pericdic lubrication is
recommended.

GREASE PLUG
OR
AUTOMATIC
GREASE RELIEF

Lubrication Points

GUNITE

1.

Grease the automatic slack adjuster.

d.

The styles of grease plugs or reliefs vary
according to models. Determine which
you have by comparing it to the photos
below.

GREASE PLUG

STYLE A STYLE B
GREASE RELIEF GREASE RELIEF

If your model has a grease plug, remove
it from cap opposite hex extension.

Note: Failure to remove grease plug
coufd result in boot andfor seal damage.

A grease fitting is provided to allow fresh
lubrication  during normal chassis
servicing. With a conventional grease
gun and an approved grease, fill the
inside of the slack until grease flows from
the grease plug hole or automatic grease
relief opening.

Lubriplate Aero is an approved grease
and is used in the manufacture of Gunite
automatic slack adjusters. It is
recommended for use in temperatures as
low as -40°F. Texaco Multifak EP-2 and
Mobil Grease #77 are also approved
greases, but are not recommended for
use in temperatures below -20°F.

Install the grease plug if your model has
one, and tighten to 70-90 in.-lbs. torque.

Test adjuster function.




Every six months or 50,000 miles (Continued)

MNewver operate the vehicle with the small 1/4" pin

or large 1/2" pin missing from the clevis. The

Lk ,:@‘ automatic slack adjuster wilf not maintain proper
3 CLEWS brake adjustment with either pin missing.

114" PIN

BOOT

GREASE FITTING

Location of Clevis Pins and Boot
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STEERING/TIRES/WHEELS/
AXLES/SUSPENSION

CHAPTEMR 6

ABOUT THIS CHAPTER

Prior to using information in this chapter, (1)
please confirm models of steering and axle
assemblies on your vehicle's identification plate,
and (2) find lubrication points in Maintenance
Summary in Chapter 1.

This chapter presents preventive maintenance
instructions for the following Spartan chassis
assemblies:

+  Steering
«  Tires

+  Wheels
« Axles

*  Suspension

STEERING/TIRES/WHEELS/AXLE/SUSPENSIONSN"""

STEERING (TRW Ross)

TRW-Ross Bulletin #TAS-103, limits operator
preventive care to a check of the power steering
fluid level, and lubrication of steering linkage.

Note: Wear, looseness or binding of any
of the moving parts of the steering and
suspension systems will affect vehicle
alignment. Accurate alignment cannot
be achieved as long as such conditions
go uncarrected. Consult your Sparian
Service Cenler for detailed diagnosis
of front suspension and steering
system problems (such as bhard
steering, poor directional stability,
excessive play in system, and other
problems).

(wi2gi92) 6-1



STEERING

Power Steering System (TRW Ross)

Check the fluid level in the power steering fluid
reservoir weekly when coach is in use. This
requires the removal of the engine access cover.
Add DEXRON@® Il automatic transmission fluid as
necessary to bring level into proper range on the
dipstick located in lid of reservoir.

On MH, IC and EC-2000 (with side mounted
radiator) model chassis the engine cooling fan is
driven by the power steering system.

Power Steering System (Saginaw)

Check the fluid level in the power steering fluid
reservoir weekly when coach is in use. This
requires the removal of the engine access Cover.
Add Automtive grade power steering fluid as
necessary to bring level into proper range on the
dipstick located in lid of reservoir.

Steering Linkage

The steering linkage (tie rods) and suspension
should be lubricated, using a lithium soap multi-
purpose grease that meets specification, at every
oil change. Seals should be checked for
damage.

LUBRICATION OF TAS GEARS
(MH Model Chassis)

TAS steering gears must be lubricated at the
output shaft dirt and water seal to maintain a
grease barrier. The grease barrier will maximize
seal performance and gear service life by
restricting corrosive elements from entering the
bearing and high pressure seal area.

This fitting should be greased twice a year using
NLGI grade 2 or 3 multipurpose EP chassis lube:

T

()]s

Fitting

Locate Fitting
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- Before winter to provide a good grease
barrier.

«  After winter to replenish the barrier and force
out any contaminated grease.

GREASING PROCEDURE:

1. Locate the grease fitting on the trunnion side
of the steering gear, near the output shaft.

Corrosion Inhibiting
Grense Barmier

Water Seals

Lubricate Manualty

2. CAUTION: Do not use an automatic or
power grease gun on this fitting, because
the rate of flow is too high. This high
flow rate could force grease inside the
high pressure seal, which could
contaminate the hydraulic system and
also promote seal leakage.

Use a hand-type grease gun to force grease
through the fitting until you can see it past
the external dirt and water seal.

FLUID FILTERS

Filters are located inside fluid reservoir. Access
is gained by removing reservoir lid.

MH, IC, and EC-2000 (with side mounted
radiator) model chassis: Melson Industries Part
Mo, B4220A.

EC-2000 model chassis with rear mounted -

radiator: Nelson Industries Part Mo. 83213A.

EC-1K model chassis with rear mounted radiator:
GM Part Mo.

STEERING



TIRES

TIRES

The factory-installed radial tires on your vehicle
are designed to provide the best all-around
performance for normal vehicle operation, when
inflated as recommended in the tire inflation
chart, page 6-5. The tires have the load carrying
capacity to operate satisfactorily at all normal
highway speeds.

SNOW TIRES

If the vehicle is expected to encounter muddy or
snowy driving conditions, it is recommended that
rear driving wheels be equipped with mud and
snow type tires.

If you equip your vehicle with mud and snow
tires, they should be of the same size, load
range, and construction as original equipment
tires.

TIRE WARRANTY

Tires are warranted by the tire manufacturers as
covered in Chapter 2.

TIRE CARE

Tires should be checked regularly for proper
inflation pressure, wear, and damage. The
following information will assist you in properly
caring for your tires.

inflation Pressure

Tire inflation pressures listed on the tire inflation
chart have been selected to provide the best tire
life, riding comfort and handling stability for the
specified load weight on the axle,

The use of improper tire inflation pressures can
adversely affect tire life and vehicle performance.
Too little air pressure can result in excessive tire
heat, abnormal tire wear, adverse vehicle
handling and reduced fuel economy. Too much
air pressure can result in abnormal tire wear,

TIRES

adverse vehicle ride and handling, and increased
susceptibility to damage by road impacts.

Tire pressure should be checked at least once a
month (and preferably more often), before long
trips or when heavily loaded. The following
points should be observed when checking and
setting tire pressures.

1. Cold tire pressure ratings are applicable
when a vehicle has been inoperative for 3
hours or more, or driven less than one mile.

2. Tire inflation pressure may increase as much
as 6 psi when hot (after vehicle has been
driven 10 miles or at speeds of more than 60
mph). Do not "bleed" or reduce pressures
when tires are hot from driving.

3. Always use a tire pressure gauge when
checking tire pressure.

Note: Radial tires may have the ap-
pearance of being under-inflated when at
recommended cold inflation pressure.
Refer to figure below for view of properly
inflated radial tire.

PROPERLY INFLATED
RADIAL TIRE

PROPERLY INFLATED
BIAS OR
BIAS-BELTED TIRE

Tire Infiation

fe2ae2y 6-3



Tire Damage & Repair

Tires with cuts, splits or cracks deep enough to
expose the fabric should be removed from ser-
vice, Bulges usually indicate internal damage,
and the tire should be removed. Tires with
guestionable damage should be removed from
the wheel and examined by an expert.

If an air loss occurs while driving, do not attempt
to drive on the deflated tire more than is
necessary to stop safely. Driving even a short
distance can damage a tire beyond repair.

Temporary repairs, such as "blowout" patches or
any repair made from the outside of the tires
should not be made except in emergencies.
"Stop-gap" devices such as plugs and aerosol-
type sealants are good for not more than 100
miles of driving at speeds not over 50 mph. A
permanent wulcanized repair, plug or patch
applied from inside the tire should be made as
soon as possible. Also, the installation of an
inner tube in a damaged tubeless tire is not a
recommended repair procedure.

Tire Replacement

CAUTION: Do not mix different con-
struction types of lires on the vehicle
such as radial, bias, and bias-belted
tires, because vehicle handling may
be seriously affected.

Use of any other size, load range or other
construction type of tires may seriously affect
load carrying capacity, ride, handling, speed-
ometer/fodometer calibration, wehicle ground
clearance, and tire clearance to the body and
chassis. If replacing only a single tire, it should
be paired on the same axle with the least worn
tire of the vehicle.

The following also should be considered when
replacing tires:

« To achieve best all-around wvehicle
performance, bias-ply and bias-ply steel
belted tires should not be mixed on the same
vehicle.

6-4 (9/29/92)

» |t is recommended that new tires be installed
in pairs opposite each other (preferably the
front wheels).

= When replacing only one tire, it should be
paired with the tire having the least wear to
equalize braking traction.

Tire Traction

A decrease in driving, cornering, and braking
traction occurs when water, snow, ice, gravel, or
other material is on the road surface. Driving
practices and vehicle speed should be adjusted
to the road conditions.

When driving on wet or slushy roads, it is
possible for a wedge of water to build up
between the tire and road surface. This
phenomenon, known as hydroplaning, may cause
partial or complete loss of traction, which
adversely affects wvehicle control and stopping
ability. To reduce the possibility of traction loss,
the following precautions should be observed:

1. Slow down during rain storms or when roads

are slushy.

2. Slow down if road has standing water or
puddles.

3. Replace tires when tread wear indicators are
visible.

4, Keep tires properly inflated.

TIRE INFLATION PROCESS
1. Replace valve stem.

2. Individually weigh front and rear axles to
determine weight on each axle and adjust tire
pressure accordingly.

3. Adjust air pressure in accordance with the air

pressure chart.

TIRES
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WHEELS

REPLACEMENT WHEELS

Note: Be sure "RADIAL" is stamped an
the rim.

Wheels must be replaced if they become bent,
are heavily rusted, if the lug nuts won't stay tight,
or if they leak air. Straightening bent wheels or
using inner tubes in leaking wheels are not
recommended repair procedures.

When replacing wheels for any reason, care
should be taken to insure that the wheels are
equivalent to the originals in load capacity,
diameter, rim width, and offset. Correct re-
placement wheels can be obtained from your
authorized Spartan Motors dealer.

6-6 [9/29/92)

Use of any other size or type of wheel may
adversely affect wheel and wheel bearing life,
brake cooling and stopping ability, head lamp
aim, speedometer-odometer accuracy, bumper
height, vehicle ground clearance and tire
clearance to the body and chassis.

The installation of used wheels is also not
recommended; if they have been run overloaded
or under other severe operating conditions for
extended periods, the wheel's life may have been
greatly shortened.

WHEELS



STEEL

DISC WHEELS

INSPECTION OF
STEEL DISC WHEELS

During tire inspections or periodic wvehicle
maintenance:

1. Check all metal surfaces thoroughly,
including both sides of the wheels and areas
between duals. Watch for excessive rust or
corrosion buildup; cracks in metal bent or
broken flanges or components; loose,
missing or damaged nuts; and bent or
stripped studs. (See illustration below)

CAUTION: Excessively corroded or
cracked rims are dangerous, parlicu-
larly during the removal of the
assembly. Deflate tire (both tires of a
dual assembly) before removing the
wheel. Insert a wire through the valve
to assure debris has not prevented
deflation.

2. Replace an assembly that is damaged or has
damaged components.

3. Look for rust streaks, which are an indication
of loose nuts or improper nut fit. After
tightening the nuts to the proper
recommended torque level or replacing them,
remove the rust streaks.

~— TIRE SIDE OF RIM

Inspection

Points
WHEEL MOUNTING AREA

STEEL DISC WHEELS

4. Replace broken studs and each unbroken
stud next to the broken stud.

5. Determine the cause of the damage before
installing ancther wheel.

6. Inflate tires to only the recommended air

pressure, being sure not to exceed the
wheel's maximum inflation rating,

TEEL DISC WHEEL INSTALLATION

STUD-PILOTED MOUNTING

Wheels with the stud-piloted mounting system are
called stud mount wheels. Stud mount wheels
are designed to be centered by the nuts on the
studs. The seating action of the chamfered nuts
in the chamfered bolt holes centers the wheels
(3-figure illustration on following page).

1. Inflate tire prior to installing on vehicle (see
"Tire Inflation Table®, page 6-5).

2. Inspect parts before installing:

Check all parts for damage, including
rims/wheels. Ensure that studs, nuts and
mounting faces of hub drum and wheels
are flat, clean and free from grease.
Clean hub surface with wire brush if
scale is present. Install wheels only on
hubs or drums that have the proper
backup diameter (see SAE J694).

* Heplace any damaged parts. Do not
bend, weld, heat or braze components.
Do not use tubes to stop rim air leakage.
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TYPICAL FRONT TYPICAL INNER CAP NUT TYPICAL FRONT OR
CAP NUT FOR DUALS OUTER CAP NUT
Figure 1 Figure 2 Figure 3

S

¥"-16 Thread ¥*-16 Thread 1'%4"-18 Thread

Stud Piloted Mounting

STUD-PILOTED MOUNTING (Continued) cap nuts in sequence shown in illu-
stration for 6- and 10-hole wheels.
WARNING: Notall nuts and studs can Do not tighten the nuts fully until all
be used with all types of wheels. The have been seated. This procedure
use of Improper nuts and studs can will permit the uniform seating of
cause nut loosening, stud fallure, or nuts and ensure the even, face-to-
premature wheel failure, which could face contact of wheels, hub, and
cause an accident or injury. drum. Tighten to 450-500 ft.-lbs.
{dry} using the same criss-cross
= Use correct nuts. Inspect nuts to ensure pattern.
they function properly and are not worn,
3. Install wheel on vehicle. 10 HOLE
a. Front Wheels 6 HOLE
Slide fromt wheel over studs, being @
careful not to damage the stud threads.
Snug up nuts in the sequence shown in @ @
illustrations for 6- and 10-hole wheels. @
Do not tighten the nuts fully until all have @ @
been seated. This procedure will permit @
the uniform seating of nuts and ensure
the even, face-to-face contact of wheels,
hub, and drum. Tighten nuts to 450-500 MNut Tightening Sequence for
ft.-Ibs. {dry) using the same criss-cross Front or Inner Dual
sequence.
b. Dual Rear Wheels «  Align the hand holes to allow access
to the air valves.
= Slide the inner dual wheel over
studs, being careful not to damage
the stud threads. Snug up the inner
A
=
6-8 (9/29/92)
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STUD-PILOTED MOUNTING (Continued)

+  Slide the outer dual wheel over the
inner cap nuts and repeat the entire
procedure, using the nut tightening
sequence in illustration. Tighten the
auter cap nut to 450-500 ft.-lbs.

10 HOLE

Nut Tightening Sequence
for Quter Dual

4. Torgue nuts properly

WARNING: Nuils must be kept light
by retorquing on a routine basis and
using the proper nut forque and
tightening seguence. Loose nuils
could resufl in Jloose wheeis or
premature wheel failure. This can
resulf In an accidemt or infury.

a. Be sure to tighten wheel nuts to the
recommended nut torque. Do not over-
tighten. Do not lubricate the nuts or
studs. '

STEEL DISC WHEELS

b. After the first 50-100 miles of operation,
recheck the torgue level and re-tighten
nuts to the proper torque level. When
inner cap nuts are re-tightened be sure
to loosen the outer cap nuts first, tighten
inner cap nuts and re-tighten outer cap
nuts to proper torque level,

¢. Maintain nut torque at the recommended
level through planned, periodic checks.

d. If air wrenches are used, they must be
periodically calibrated for proper torgue
output.  Use a torque wrench to check
the air wrench output and adjust the line
pressure to give correct torque.

INSPECTIONS ON VEHICLE

As owner, you are probably the most frequent
inspector of your motor home equipment.  You
will probably be the first to spot any signs of
potential trouble with your wheels.

Pay particular attention to front-end assemblies.
Examine all exposed areas, frequently, Clean
wheels and look for cracks or other damage.
Damaged wheels must be replaced. For
example replace wheels that are bent, cracked,
heavily corroded, or leak air.

AVOID ABUSE

Abuse can shorten the life of a wheel. Lack of
care in changing a tire, heavy pounding of the
wheel rim, overloading or hitting curbs at high
speed or a sharp angle can damage wheels.

Elongated stud holes or dirt streaks radiating
from stud holes indicate loose cap nuts.

jo/zo/e2) 6-9



ALUMINUM WHEELS

GENERAL

Following the easy owner care and routine
service procedures outlined in this manual will
help protect your wheels. Alcoa Forged Wheels
deliver optimum performance and lasting good
looks mile after mile, season after season.

OFF VEHICLE INSPECTION

inspect the wheel and other hardware for safe
operation. Like tires and other wvehicle
components  that work hard, wheels will
eventually wear out. It isn't always possible to
predict exactly when the useful life of a wheel will
end. But gererally, an older wheel should be
examined more frequently for obvious signs that
it should be removed from service.

HIDDEN DAMAGE

Some forms of wheel damage can be hidden
beneath the tire, so whenever a tire is removed,
thoroughly examine the complete wheel
Remove all grease and road dit. Use a wire
brush or steel wool to remove rubber from the
bead seats.

BALANCERS AND SEALERS

Liquid balancers and sealers can cause
corrosion. Using any additive in the air chamber
that causes corrosion will void the warranty and
can cause premature wheel failure.

INSPECTIONS ON VEHICLE

As the owner, you are probably the most frequent
inspector of your motor home equipment. You
will likely be the first to spot any signs of potential
trouble with your wheels,

FPay particular attention to front-end assemblies.
Examine all exposed areas frequently. Clean
wheels and look for cracks or other damage.
Damaged wheels such as those that are bent,
cracked, heavily corroded, or leak air, must be

AVOID ABUSE

Abuse can shorten the life of a wheel. Lack of
care in changing a tire, heavy pounding of the
wheel rim, overloading or hitting curbs at high
speed or a sharp angle can damage wheels,

Elongated stud holes or dirt streaks radiating
from stud holes indicate loose cap nuts.

CLEANING AND MAINTENANCE
AGAINST CORROSION

CAUTION: Wheels sometimes contain
sharp or jJagged edges, capable of
cuiting one’s hand. To avoid contact
with sharp edges, il Is strongly
recommended that rubber gloves be
worn when washing or polishing your
wheels.

1. Keep your Alcoa Forged Wheels logking
great with simple care. Wash the wheels
with steam or high-pressure water from a
hose and a mild soap. Do not use house-
hold detergents. Most automaotive supply
shops carry suitable mild car wash soaps.

2. You can brighten the wheels, even after
years of use, with readily-available buiffing
compounds. Follow the buffing instructions
that come with the compound.

3. When tires are removed, the entire wheel
must be cleaned and inspected. Remove
any soil or oxidation products from the tire
side of the rim with a wire brush. Heavily-
corroded parts, including studs or cap nuts,
must be replaced.

4. Due lo aluminum's natural resistance to
corrosion, Alcoa forged aluminum  disc
wheels do not need to be painted for most
operating conditions.  However, certain
environments can lead to corrosion. Some of
these are: livestock hauling; salt; chloride
compounds used for snow removal; and
highly alkaline materials. And if the air used

replaced.
SPARTAN
<K
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CLEANING AND MAINTENANCE AGAINST
CORROSION (Continued)

to fill tubeless tires, or the tire itself, is not
dry, the areas of the wheel under the tire can
corrode severely.

Bead seat and valve stem corrosion often are
caused by entrapped moisture which contains
corrosive elements.  Mild corrosion should be
removed thoroughly by wire brush and the rm
should be protected with a coat of Freylube or
equivalent. Remove any severely corroded
wheel from service.

CLEANING ALUMINUM WHEELS,
HUB CAPS AND NUT COVERS

Alcoa wheel manufacturers recommend the
following: Busch maintenance kit from: Busch
Industries, P.O. Box 7407, Charlotte, NC 28217,
phone (704) 588-2067, or Mothers cleaners and
buffing compounds. After regular washing, the
wheels can be waxed with a generous amount of
automotive wax.

Important: Waxing should be done every 3 to
6 months.

INSPECTION

Thorough, Frequent Inspection

Examine wheels, both on and off the vehicle, at
frequent intervals for safe operation.

As an aid in determining the period of time a
wheel has been in service, it is recommended the

ALUMINUM WHEELS

owner stamp an "in service" date onto the wheel
at the time he or she receives it. See section
entitied: "Owner/In-Service Identification”, page
6-13 for recommended stamping locations.

Beginning in 1977, all Alcoa wheels have been
stamped with the month and year of
manufacture. Wheels produced prior to 1977
carry a manufacturing date code. To decode the
date, refer to the key and example on page 6-14
of this manual.

Pay particular attention to front-end assemblies.
Examine all exposed areas frequently. Clean
wheels and look for cracks or other damage.

During tire changes, thoroughly examine the
entire wheel. Pay particular attention to the
surfaces of the rim contour and, on tube-type
wheels, the gutter area normally concealed by
the side rings.

Be sure that the best wheels are on the front.

Gutter Area

Frojections on the side wall of the wheel gutter
area can cause even seating of the side and lock
ring and chipping of the guiter. Such projections
must be removed. Remove wheel from service -
if damaged.
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Gutter Area (Continued)

Be alert for cracking in bottom of the gutter
flange. Occasionally, circumferential cracks may
appear in the bottom of the gutter area. This
area should be thoroughly cleaned and carefully
inspected after a tire is removed from the wheel.
Also check the side undermneath gutter flange for
circumferential cracks. Gutter flange cracks can
ultimately lead to the separation of the rim area
from the disc. Immediately remove from service
a wheel that exhibits any cracks.

Mounting Area

Stud hole crack. Usually caused by improper
torquing or excessive lpading. Remove wheel
from service.

6-12 (9'29/92)

Stud hole cracks emanating from stud hole on
hub/drum side of wheel Causes are:
undersized diameter of wheel support surface,
support surface not flat, wheel mounting surface
not flat or incorrect attachment parts and
insufficient torque. Remove wheel from service.

Support surface should be flat and at least 13-
316" in diameter, 13-1/2" preferred.

Disc Area

Hand hole crack. Inspect both sides of disc area
for hand hole crack. Wheel should be removed
from service.

ALUMINUM WHEELS



Rim Area

Valve hole crack. Check the entire rim area for
nicks, gouges and cracks. Loss of air may be
caused by cracks in areas around the vaive stem
hole. Wheel should be removed from service,

Rim Flange Wear

Irregular wear on the surface of the rim flange
caused by the chafer area of the tire working on
the surface of the rim flange. Remove from
service when rim flange wear is excessive.

CARE AND MAINTENANCE

Keep Cap Nuts Tight

Wheel cap nuts must be kept tightt When
checking the cap nuts on dual disc wheels
utilizing the stud-located ball seat mounting
system, loosen the outer nut before attermpting to
tighten the inner nut. Try all cap nuts for proper
torque after the first use or any removal. Inspect
wheels and check wheel nuts during service
stops.

ALUMINUM WHEELS

<rafra

The proper torque for ball seat cap nuts is 450 to
500 ft.-Ibs. (dry) using same tightening sequence
menticned in steel wheel section.

WARNING: Nuils must be kepi tight
by retorquing nuis on a routine basis
and using proper nul torque and
tightening sequence. Loose nuis
could result in loose wheels or
premature wheel fallure. This can
resuft in an accident or injury.

Be suwre to tighten wheel nuts to the
recommended nut torque. Do not over-tighten.
Do not lubricate the nuts or studs.

After the first 50-100 miles of operation, recheck
the torque level and re-tighten nuts to the proper
torque level. When inner cap nuts are re-
tightened be sure to loosen the outer cap nuts
first, tighten inner cap nuts and re-tighten outer
cap nuts to proper torgue level,

Owner/In-Service Identification

Some fleets wish to specially identify wheels as
to OWNERSHIP and IN-SERVICE dates. Alcoa
recommends that fleets and owner-operators
adopt the practice of permanently stamping
wheels with the date they are first placed into
service.

1. Use "Lo-Stress" stamps or equivalent.

2. Location of stamped areas on outside disc
should be in a space outward from a line
between hand hole centers and a minimum
of one inch from the periphery of any hand
hole.

3. Location of stamped identification on inside
of wheel should be as close to the factory
identification stamping as possible.
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IDENTIFICATION

ALCOA WHEEL IDENTIFICATION

Since 1977, ail Alcoa forged aluminum disc
wheels have been identified with a stamped
marking like the cne below.

On all wheels except the 16-inch, the Alcoa
identification symbol [ ] also appears on the
outside of the disc near the hand hole in line with
the valve location.

(.T' A LCO‘&' Wherl Load Maximum Indialinn

Raling 1165 | Piessure
i FORGED | 1

[ max coan rzoais, | Fmax Ps1 o120l

W CaTE | 1BE |  SAAT MO 983103 245825 15° D) - T-0CT
| Boibiet ]_r__
]

Jal= ! Manplaciure Whap
Moath Yean Descropuion

I |CATI
CODE SYSTEM
Prior to 1977 the date on a wheel was
manufactured appeared in code. To decode a
wheel date, use the following chart as shown in
the example.

C7WF = Cleveland, 1974, June

January
February
= March
April

May

June

July
August
September
QOctober
Novermnber
December

O=MRNWwdko =m0

N<Xs<C—H0OIO

1

F;RL_IG)’anDm}E
I

nuw nn
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cC 7 Vv F
I— Month of Year (June)
Year in Decade 1974

ecade (70's)

Cleveland

BRI o1

v,

! ..I.'-;"- pas et
; [ I AL COA M T W

LCQA & FORGED .- ..;m":l-“""

WOMIE G108 PARE

T — _______—/

I

These identifications are your assurance of a
genuine Alcoa Forged Aluminum Disc Wheel.

SPA
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AXLES

GENERAL AXLE INFORMATION

IMPORTANT SAFETY NOTICE

Should an axle assembly require component
parts replacement, it is recommended that
original eguipment replacement parts be used.
They may be obtained through your local service
dealer or other original equipment manufacturer
parts supplier.

CAUTION: The use of non-criginal
equipment replacement parts Is not
recommended, as their use may cause
unit fallure andfor affect vehicle
safefy.

Proper service and repair is important to the safe,
reliable operation of all motor vehicles or driving
axles, whether they be front or rear. The service
procedures recommended and described in this
service manual are effective methods for
performing service operations. Some of these
service operations require the use of tools
specially designed for the purpose. The special
tool should be used when and as recommended.

CAUTION: Exitreme care should be
exercised when working on
components ulilizing snap rings or
spring-loaded retention devices. For
personal safety, it is recommended
that industrial strength safety goggles
or glasses be worn whenever repair
work is being done on any vehicle or
vehicle components.

It is impossible to know, evaluate and advise the
service trade of all conceivable ways in which
service might be done or of the possible
hazardous consequences of each way.

Accordingly, anyone who uses a service
procedure or tool which is not recommended
must first assure that neither personal safety nor
vehicle safety will be jeopardized by the selected
service methods.

AXLES

WARNING: Some vehicle manu-
facturers may require the assembly of
brake componenis on Dana axles that
utilize materials containing asbestos
fibers.

BREATHING ASBESTOS DUST MAY
BE HAZARDOUS TO YOUR HEALTH
AND MAY CAUSE SERIOUS
RESPIRATORY OR OTHER BODILY
HARM.

Follow O.5.H.A. standards for proper
prolective devices to be used when
working with asbestos materials.

SILICONE RUBBER SEALANT (RTV)
AND LUBRICATING GREASE AND
ofiLs:

Silicone rubber sealant is used as a
gasket material on Dana axles, as well
as various lubricanis for lubricating
purposes. Before using any of these
materials, one should become familiar
with and follow all safety precautions
as recommended by the product
manufacturerisupplier. All personnel
involved with these materials should
follow good Iindustrial hygiene
practices {e.g. before eating, hands
and face should be thoroughly
washed. Eating, drinking and
smoking should be prohibited in areas
where there is potential for significant
exposure 1o these materials).

When discarding any of the materials,
observe all local, state, and federal
faws and regulatlons for proper
disposal procedures.
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SPICER

FRONT

AXLE

IDENTIFICATION

The Spicer front non-drive steering axles are
identified with a tag located between the spring
pads, on the front side of the center beam
section,

The axle tag contains the serial number, the
model number, and the assembly number.

R OF WAL U B AN PO A

SPCER SN A wot TS
S e o

SPICER HEAVY MODEL
NUMBERING SYSTEM
The Spicer model numbering system provides

pertinent information about the axle for easy
identification. Example:

T
| |
Front Non-Drive Mominal Load
Steering Axle Carrying Capacity
| 50 = 5,000 Ibs.
B0 = 6,000 Ibs.
75 = 7,500 Ibs.
80 = 8,000 Ibs,
80 = 9,000 Ibs.
108 = 10,800 Ibs.
120 = 12,000 lbs.
132 = 13,200 Ibs.

SPICER RECOMMENDED PREVENTIVE MAINTENANCE SCHEDULE

INTERVAL

COMPONENT

PROCEDURE

Break-In Wheel Bearings (All Models) Adjust

After complsting 100 hours or 4,000 miles

Wheel Bearings (Oil)

Check level daily during break-in.

of operation King Pins* Lubricate with NLGI-1 or NLGI-2
Tie Roed Ends (EP-1 or EP-2) Grease

10.000 miles or every 5 months King Pins* Lubricate with MLGI-1 or NLGI-2

{whichever comes first) Tie Rod Ends {EP-1 or EP-2) Grease

32,000 miles ar annually
(whichever comes firs1)

Wheel Beanngs (Grease)

Repack with MLGI-1 or
MLGI-2 (EP-1 or EP-2) Grease

96,000 miles or annually
fwhichever comes first)

Wheel Bearings (Oll)

Change lubricant
GL-5 Gear Lubricant

* Raise front axle wheels off the floor, prior 1o lubrication of king pins. This allows sufficient grease to crculate through king pin

bushings and thrust bearings.

6-16 (w29/92)
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SPICER

REAR

A XLE

MODEL 80 IDENTIFICATION (EC Model Chassis)

RATIO TAE

LIMITED SLIP LUBRICATION TAG
(WHEN REQUIRED)

MANUEACTURING DATE
\ < PART KUMBER

N N

XOXK XRX HARA K- X

MODEL NUMBER

Spicer axles are identified with a manufacturing
date and complete part numbers stamped on the
right-hand tube. The part number may also
appear on a metal tag attached to the cover plate
by the cover screws, depending upon the
requirements of the vehicle manufacturer.

The part number, consisting of six digits reading
from left to right, is the basic number for
identifying the particular axle assembly. The
seventh digit following the dash will identify ratio,
differential, and end yoke options used in the
assembly. The next group of numbers is the
manufacturing date of the axle and is interpreted
as follows: the first number is the month, the
second number is the day of the month, the third
number is the year, the fourth is the line that built
the axle, and the letter is the shift.

Note: It is recommended that when
referring fo the axle, the complete part
number and build date be obtained. To
do this, it may be necessary to wipe or
scrape off dit. etc., from the axle
housing.

if the axfe is unique in design so that the
unit cannof be identified in the standard
manner as described above, refer to the

&S

SPICER REAR AXLE N

vehicle manufacturer's service andlor
parts manual for proper identification.

VEHICLE STORAGE OR
PROLONGED INOPERATION

If the wvehicle is not recently operated on a
regular daily basis, it is recommended that it be
operated at least once every two weeks, The
vehicle should be moved far enough to cause the
drivetrain components to make several complete
revolutions. This procedure will help assure that
all internal components receive adequate
amounts of lubrication to help reduce component
deterioration caused by an undesirable
environment {e.9. high humidity}.

SPICER (Model 80) DIFFERENTIAL
LUBRICATION SPECIFICATIONS

It is not our intent to recommend any particular
brand or make of lubricant for the Spicer hypoid
axle, However, an S.A.E. BOW-90 multi-purpose
gear lubricant meeting Mil. Spec. L-2105-C, and”
suitable for AP.l. (American Petroleum Institute)
Service Classification GL-5, is suggested as a
minimum requirement.
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SPICER (Model 80) DIFFERENTIAL
LUBRICATION SPECIFICATIONS (Continued)

important: Motor vehicles are operated under
various requirements, conditions, and
environments. This manual specifies the
minimum requirements that the lubricants should
meet. However, it is recommended that the
lubricants specified by the vehicle manufacturer
be used. They may provide additional Iubricating
characteristics which may be required for your
vehicle's operation. Contact your local service
dealer or refer to your owner's manual for
obtaining the proper lubricant specification.

AXLE LUBRICANT
CHANGE SCHEDULE

The following schedule is a suggested lubricant
change schedule. Lubricant in your vehicle may
require more frequent changes depending upon
the environment in which it is operated in.
Contact your local service dealer or refer to your
owner's manual for obtaining the proper lubricant
change schedule for your vehicle.

Drain lubricant at first oil change and refill with
specified lubricant. FOR NORMAL HIGHWAY
USE, change lubricant every 100,000 miles or 24
months, whichever comes first. FOR OFF-
HIGHWAY, SANDY, DUSTY, OR WET
CONDITIONS, change lubricant every 25,000
miles or 6 months, whichever comes first.

Lubricant may be drained by removing the carrier
cover plate. This also allows for visual inspection
of the internal components. Follow the service
procedure in the manual for reassembly of the
cover plate.

WHEEL BEARING LUBRICATION

Wheel bearings are lubricated by packing them
with grease. For grease packing it is
recommended that a N.L.G.|. {(National Lubri-
cating Grease Institute) No. 2 lithium EP grease
suitable for automotive wheel bearings be used.
Contact your local vehicle service dealer for
proper lubricant specification, and maintenance
schedule.

6-18 (9/29/92)

GENERAL INSPECTION

Perform a thorough visual inspection for proper
assembly, broken parts, looseness each time
wvehicle is lubricated. Make certain spring to axle
beam mounting nuts and steering connection
fasteners are secure.

WHEEL ALIGNMENT

If excessive steering effort, vehicle wander or
uneven and excessive tire wear is evident, then
check wheel alignment.

SUBMERSION OR DEEP WATER
FORDING

If the vehicle is exposed to water deep enough to
cover the hubs, it is recommended that the wheel
ends be disassembled and inspected for water
damage and/or contamination,

In the event the carrier housing should become
sub-merged in water, paricularly if over the
breather, it is recommended that the hypoid gear
lubricant be drained and internal parts be
inspected for water damage andfor
contamination.

Clean, examine, and replace damaged pars if
necessary, prior to assembling the housing cover
and refilling with the specified hypoid lubricant.

Note: If the hubs are exposed to degp
water, it is possible that the water could
enter the carrier at the point the axle
shaft enters the tube in the wheel end.
This could also necessitate the draining
of the hypoid lubricamt as described
above.

ft is recommended that whenever bear-
ings are removed, they be replaced with
the new ones, regardiess of mileage.

SPICER REAR AXLE



ROCKWELL AXLE MODEL RS-15-120

R MMENDED RICATI
PRACTICES (EC Model Chassi

NEW AND RECONDITIONED
AXLE SERVICE

Drain and flush the factory-fill axle lubricant of a
new or reconditioned axle after the first 1,000
miles (1,600 km) but never later than 3,000 miles
(4,800 kmj. Drain the lubricant {while the unit is
still warm) from the carrier/fhousing, and, if a
drain plug is employed, from the inter-axle
differential assembly of the forward carrier of
tandem axles. Flush axle with clean GL-5 axle
lubricant of the same viscosity as used in service,
Do not flush axles with solvent such as
kerosene.

IMPORTANT: The design of certain Rockweil
forward/rear tandem axie carriers such as the
LHD, QHD, TDD, UDD and FDD models
include separate cast housings to enclose
their respective inter-axle differential
assemblies. Baffles and dams are
incorporated in these cast housings to
maintain a reservoir of lubricant but may also
trap wear particles and debris. Therefore, it is
important to always purge the lubricant that is
retained in these inter-axie differential
assemblies whenever the axle lubricant is
changed, initially, at scheduled intervals, or at
overhauls. For this purpose these types of
carriers employ separate oil drain and fill
holes located in either the inter-axle
differential cover or the inter-axle differential
housing.

Also, change the oil filter of drive units
employing a pump forced lubrication system.
Initially the filter should be changed at the
same time as the oil, or 1000-3000 miles
{1600-4800 km).

Fill axles to bottom of level hole (in carrier or
housing) with specified lubricant with the vehicle
on level ground. If the axle employs an inter-axle
differential of the type that can be directly filled
through a top filler plug hole, pour an additional

ROCKWELL AXLE

2 U.S. pints (0.946 liters) of the same lubricant
into the inter-axle differential housing.

CARRIER
FILL PLUG

PINION ANGLE LESS THAN 7°
FILL TO CARRIER FILL PLUG HOLE

HOUSING
FILL PLUG

PINION ANGLE MORE THAN 7°
FILL TO HOUSING FILL PLUG HOLE

Proper Lubricant Levels

IMPORTANT: The angle of the drive pinion,-
as mounted under the vehicle, will determine
which oil filllevel plug hole should be used.
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NEW AND RECONDITIONED AXLE SERVICE
{Continued)

Except for "Top Mounted" or pinion inverted type
carriers, use the following information to locate
the fillflevel hale,

Measure the drive pinion angle — if angle is less
than 7° (above horizontal) use the hole located in
the side of carrier. If the angle is more than 7°
(above horizontal) use the hole located in the
axle housing bowl. MNote: Some axle models
may have only one lube fill hole which is located
in the housing bowl. With these models use this
lube filler hole for all pinion angles. On axles
employing "Top Mounted” or pinion inverted type
carriers, the fill/level hole is always located in the
axle housing bowl. Some axie models have a
small tapped and plugged hole located near, but
below the housing lubricant level hole. This
smailer hole has been provided for the use of a
lubricant temperature indicator only and must
not be used as a fill or level hole.

After filling the axle with lubricant drive the
vehicle, unioaded, for one (1) or two (2) miles
(1.6 to 3.2 km) at speeds not to exceed 25 miles
per hour (40 kph) to thoroughly circulate the
lubricant  throughout the axle and carrier
assemblies.

REGULAR AXLE SERVICE

Follow "Mew and Reconditioned Axle" procedures
except for initial 1000-3000 mile (1600-4800 km)
drain and flush instructions. Change lubricant at
recommended intervals.

6-20 (9/20/92)

LUBRICANT CAPACITIES OF

ROCKWELL COMPONENTS
{Single Axles - Reference Only)

CAPACITY CAPACITY
MOBEL U.S. Pints Liters
F-106 13 6.0

LUBE AND INTERVAL CHART
(Max. Lubrication Change intervals)

RECOMMENDED §  CLASS "A"

STANDARD ON HIGHWAY
LUBES ONLY
DRIVE UNITS 0-76-A, 100,000 miles/
(Differentiais)* 0-76-B 12 months*

+ Lubricants flisted are recommended for average
lemperatures and operating conditions., Check the
manual for optional lubricants.

* Drain factory filf axde lube from new or reconditionad
ades after first 1000 1o 3000 miles of operation.
Replace oil filter, il employed, every time the ail is
changed.

w  Whichever comes first

ROCKWELL AXLE



EATON

FRONT

AXLES

GENERAL RECOMMENDATIONS
(MH & IC Model Chassis)

The following procedures are consistent with
industry practice and are recommended as
general guidelines for periodic service. Use the
manufacturer’s instructions as a Intermediate
primary guide,

AXLE IDENTIFICATION
Ihe Model and Part Numbers are stamped on a

plate that is attached to the front of the axle
beam. ri r is stamped in the
beam. The Serial Number is used by Eaton for
control purposes. The Model Number describes
the axle specifications. If difficulty is experienced
in parts replacement identification, furnish Mode!
No. and Serial No. only. {See illustration below)

GENERAL INSPECTION

Perform a thorough visual inspection for proper
assembly, broken parts, and looseness each time
the vehicle is lubricated. Make certain spring to
axle beam mounting nuts and steering
connection fasteners are secure.

WHEEL ALIGNMENT

If excessive steering effort, vehicle wander or
uneven and excessive tire wear is evident, then
check wheel alignment.

STEERING AXLE STOPS

Steering stops are pre-set at the factory and
should not be adjusted. Adjustment or removal
can result in damage to chassis and body
components.

Eaton’

MODEL NUMBER &1 ¥

EF:T°M seriau nuseen stampen on axie ——m
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24 is 22,000 Ibs. (9,977 kg.}

Eaten Front Axle Design Axle Assembly

Level |dentification No.
MNominal Load Capacity Beam Tvpe
1215 12.000 Ibs. (5,442 kg.) F Feroed S
18 is 18.000 Ibs. (8,163 kg.) |-Beam sggwnﬂér‘]' -
22 is 20,000 Ibs. (9,070 kg.) T - Tubular P

is the identifica-
tion number
used by vehicle

Beam

manufacturer.
Steer Axle Identification Plate
EATON FRONT AXLES T 92882 6-21



TIE ROD ENDS

Inspect each time axle is lubricated. Check for
seal damage, worn ball sockets or loose
fasteners.

LUBRICATION

Pressure-Fitting Grease

Heavy-duty, multipurpose lithium base (#2
grade}. Do not mix with sodium base grease.

Knuckle Pins, Thrust Bearings,
Tie Rod Ends

Pressure lubricate every 25,000 miles {40,000
km) or 6 months. Use grease specified above.
Knuckles or tie rod ends without grease fittings
are permanently lubricated.

6-22 (9/29/92)

Wheel Bearings

Fill hub with 80W90 Gear Lube to full line, as
shown in illustration, by removing piug in center
of hub.

Removable Fill Plug

EATON FRONT AXLES



EATON

REAR

AXLES

REAR AXLE IDENTIFICATION
(MH & IC Model Chassis)

Axle and differential carrier identification is either
stamped on the carrier itself or on a metal tag
affixed to the carrier, Location on the carrier is
the same.

19 050 S

Gearing
GOW S - Single Reduction
{e1000) T-25
(Lis.) P - Planetary Double
Graund Reducton
Load O - Wheel Differantial
Capacity Lock
{1000
ikbs.)

OLD STYLE TAG

Eaton® Axle E:T'N
MODEL HEAD  SPEC.

O mamio  parte cooe ©
CUST. PART NO,

NEW STYLE TAG

Eaton® Axle E.T'N
MODEL  HEAD  RATIO

O spec.  semaLno. ©
CUST. PART NO.

Metal Identification Tags

Top View of
Differential Carrier

EATCON REAR AXLES

AXLE SPECIFICATION NUMBER

The complete axle is identified by the
specification number stamped on the rear right-
hand side of the axle housing. This number
identifies all component parts of the axle built by
Eaton, including special OEM requirements such
as yoke or flange.

In addition, some axle housings may include a
metal identification tag (see illustration). This tag
identifies the housings only. It does not identify
the differential carrier assembly components.

\

a2 COMP LETE AXLE
SPECIFICATION NC.

596722

/
( E:-T-N

PT WD

o

HSG MODEL
HSG CAP LBS.
SEAIAL NO.
METAL
IDENTIFICATION
TAG
LUBRICATION

Proper lubrication is vital for optimal drive axle
service life. The importance of the following
procedures cannot be overstated.

Eaton recommends petroleum-based and
synthetic-based gear lubricants meeting military
specifications MIL-L-2105C/D for use in drive
axles, BOW-140 or B5W-140 are recommended
for severe service.

Eaton Roadranger™ synthetic gear lubricants
meet or exceed these reguirements and are
available in 75W-90 and 80wW-140,

il additives are NOT APPROVED for use in
Eaton axles.
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LUBRICATION (Continued)

Axle gear lubrication should be selected on the
basis of the ambient temperature range in which
the wehicle normally operates.

Note: Do not mix lubricants of different
grades. Different brands of same grade
lubrication meeting MIL-L-2105-C may be

mixed.

Amblent

Iemperature Range Eroper Grade
-40°F to -15°F (-40°C 1o -26°C) . ........ 75W
-15°F to 100°F (-26°C to 38°C) ....... BOW-80
-15°F and above (-26°C and above) .. BOW-140
10°F and above {-12°C and above) . .. BSW-140

Lube Level

Lubricant should be filled to a level even with the
bottom of the filler hole. A level close enough to
be seen or touched is not sufficient.

MNote: Check and clean the housing
breather vent at each lubrication fevel
check.

Lube Change Intervails

Change lubricant according to the schedule
shown, following the steps below.

New or rebuiltaxle . .......... 5,000 miles
On-highway use ........... 100,000 miles
More severeuse ... ........ . 40,000 miles
Lowmileage .................. annually

CAUTION: The initial lube change
within 5,000 miles is critical. This will
remove fine particles of wear material
generated during break-in and prevent
accelerated wear of gearing and
bearings.

Changing Axle Lube

DRAINING: Drain into suitable container with
lube at normal operating temperature. Inspect
drain plug for excessive metal particle
accumulation symptomatic of extreme wear,
Clean and replace plug after draining.

6-24 (9/29/92)

Note: After the initial lube change, the
entire unit should be inspected if exces-
sive particle accumulation is observed.

FILLING: Remove filler hole plug and fill housing
with approved lubricant until level with bottom of
filler hole.,

Lube Capacities
DO NOT OVERFILL AXLES

NOTE: Capacities do not apply 1o housings not
designed by Eaton.

Axle Model Pinis (Liere)
15040 .. ...iaeian .. 210 ... .. (9.9)
19050, 19055 . ........ 250 .. ..... {11.8)
21065, 22065 ,...,..... 835 ....... {15.8)
23070, 23085 ......... 400 ..., ... {(18.9)
23105, 26105, 30105 ... 440 .. ..., .., {21)

Axles installed at angles exceeding 6° or cperated
regularly on grades exceeding 12% may require
standpipes 1o allow proper fill levels. Far specific
information, contact Axle & Brake Engineering
Department.

EATON REAR AXLES



SUSPENSION

AIR SUSPENSION SYSTEM
(MH Model Chassis)

Some Spartan Motors chassis are equipped with
air suspensions to give a smooth ride and proper
height, regardless of changes in weight loading in
the coach.

HEIGHT CONTROL VALVES -
GENERAL

The height control valves of the air suspension
system are set to provide the proper distance
between axle and frame that will prevent
"bottoming out" on bumps. This setting is
maintained via the height control valves by
putting air in the air springs with additivnal load
on board, or remaving air in the air springs with
remaval of load from the coach.

HEIGHT CONTROL SETTING

This sefting of the height control valves should
never be changed in an attempt to improve ride,
Other factors such as tire inflation pressure,
shock absorbers, etc. will affect ride more often.

The proper heights of the frame are given in
illustrations on pages 6-25 and 6-26 of the front
and rear suspension height control wvalve
adjusting procedure. If the coach is leaning, the
dimensions given will help determine whether to
lower the high side or raise the low side to
achieve a level coach,

FRONT SUSPENSION HEIGHT
CONTROL VALVE ADJUSTING
PROCEDURE

If the front of the unit appears to be too high or
low or leans to one side, it may be necessary to

adjust the ride height of the front and/or rear
suspension(s).

To adjust the ride height of the front suspension,
follow this procedure.

1. Start the engine and build air system
pressure to maximum,

2, Make sure tires are properly inflated ac-
cording to the Tire Inflation Table (page 6-5).

+‘."i-?- :-i =5
% Lid |4 / _=-"——.‘r\, % -
H i B j iI
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FRONT SUSPENSION HEIGHT CONTROL
VALVE ADJUSTING PROCEDURE (Continued)

3. Park the unit on a smooth and level surface,

place shift control in neutral, set parking
brake, and shut off engine.

Measure the distance between top of axle
pad and bottom of frame rail and compare
measurement with dimensions in illustration
on page 6-25.

If measurements agree with illustrations, no
adjustment is necessary. If measurements
disagree, continue with next step of
adjustment procedure.

Disconnect rod between height control valve
control arm and axle or suspension (see
illustrations on page 6-25 and 6-27).

If chassis is too low, rotate height control
valve control arm upward. This will allow
more air to enter the air spring(s}, causing
the chassis to rise. Once the proper height
dimension is attained, return the height
control valve control arm to the horizontal
(center) position. I chassis is too high,
rotate leveling valve control arm downward.
This will allow air to exhaust from the air
spring{s), causing the chassis to drop. Once
the proper height dimension is attained,
return the height control valve control arm to
the horizontal {center) position.

Adjust length of rod by loosening hose
clamps and sliding rubber rod ends to make
rod length match the distance between the
height control valve and the bracket on the
axle or suspension. Reinstall rod and tighten
hose clamps. If suspension is equipped with
two height control wvalves, repeat this
procedure for the other valve.

6-26 (9/29/92)
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REAR SUSPENSION HEIGHT
CONTROL VALVE ADJUSTING
PROCEDURE

If the rear of the unit appears to be too high or
low or leans to one side, it may be necessary to
adjust the ride height of the front andfor rear
suspension(s).

To adjust the ride height of the rear suspension
follow this procedure.

1. Stant the engine and build air system
praessure to maximum,

2. Make sure tires are properly inflated per the
Tire Inflation Table (page 6-5).

3. Park the unit on a smooth and level surface,
place shift control in neutral, set parking
brake, and shut off engine.

4. Measure the distance between horizontal
centerline of axle housing and bottom of
frame rails and compare measurement with
dimensions in illustration on page 6-25.

5. If measurements agree with illustration, no
adjustment is necessary. If measurements
disagree continue with next step of
adjustment procedure.

6. Disconnect rod between height control valve
control arm and axle or suspension (see
ilustrations on page 6-26 and B-27).

SUSPENSION

.

If chassis is too low, rotate height control
valve control arm upward. This will allow
more air to enter the air spring(s), causing
the chassis to rise. Once the proper height
dimension is attained, return the height
control valve control arm to the horizontal
{center) position. If chassis is too high,
rotate height control wvalve control arm
downward. This will allow air to exhaust from
the air spring(s), causing the chassis to
drop. Once the proper height dimension is
attained, return the height control valve
contral arm to the horizontal (center) position.

Adjust length of rod by loosening hose
clamps and sliding rubber rod ends to make
rod length match the distance between the
height contral valve and the bracket on the
axle or suspension. Reinstall rod and tighten
hose clamps. If suspension is equipped with
two height control valves, repeat this
procedure for the other valve.

HEMGHT CONTROL VALVE

HEXGHT CONTROL WALVE
LEVELING ARM

RUBBER AOD END

.’/:I'CGEW
1 ' ¥
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REYCQ MQDEL 102AR
TRACTOR SUSPENSION

MAINTENANCE
RECOMMENDATIONS
(MH Model Chassis)

The Reyco 102AR Tractor Suspension, by
design, requires a minimum of maintenance and
a maximum of trouble-free service. However,
suspensions in "over-the-road operations” require
periodic checks to assure continued trouble-free
performance. We recommend inspections be
conducted after delivery (pre-service), after the
first 1,000-1,500 miles and at 180-day intervals
thereafter. The 1,000 mile check is especially
important to make sure no loosening of
components is evident.

1. If hanger mounting bolts are used, they
should be checked for tightness.

2. Check U-bolt nuts to assure that 450 .- lbs.
of torque is maintained.

3. Check shock absorber mounting bolts to
assure that 200 ft.-lbs. torque is maintained.

4. a. Check the 1/4 inch nuts in the height
control valve linkage to assure that 6 ft.-
Ibs. torque is maintained. Adjust height
control valve lever arm to maintain "ride
height."

b. Ensure air lines are clear of moving parts
and the height control rod is at least 1.5"
from air spring. (Air should be added to
the air spring when lever is moved
upward.)

e s T T s E s AR, S = T e

Height Control |
Vahre Bracxet T ‘

——— Forweard

Top View ”V o Linkage

Housing
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Check air spring mounting bolts to assure the
following torques are maintained:

a. Top mounting nuts (/2 & % inch) 50 ft.-
Ibs.

b. Bottom mounting bolts (V2 inch) 50 ft.-Ibs.

c. Lowerbracket-to-beam nuts (% inch) 400
ft.-lbs.

Check the 1 inch torque arm nuts at hanger
and split bushing axle seat end to assure
160-200 ft-bs. torque is maintained.
Standard 7/8 inch nut at axle seat requires
400 ft.-Ibs.

Check %:" torque arm clamp nuts to assure
that 175-200 ft.-bs. torque is maintained.
Insure the clamp is directed away from the
spring to prevent possible interference during
operation.

Check 2" beam retainer bolt in hanger to
assure that 75 ft.-lbs. torque is maintained.

Check suspension alignment. Suspension
alignment should also be checked when any
one of the following conditions prevail:

a. Discovery of a Ioose suspension
fastener, if relative motion has occurred
at any fastened joint, or evidence of
wearing of spring beam in hanger sides.

b. Discovery of elongated holes in a
suspension component.

¢. When bushings have been replaced.
d. Excessive or abnommal tire wear,

Check to ensure track bars are centering the
spring beams in suspension hangers.

To ensure an accurate torque reading, the
torque wrench must provide correct
measurements. Check the wrench
periodically. Also, the nut and bolt should be
clean (free of any dirt, grit, rust, etc.).

SUSPENSION



AIR SUSPENSION REQUIREMENTS

WARNING: Loose suspension fas-
teners and worn parts may cause
vehicle instability. Tighten fasteners
lo requiremenis stated.

SUSPENSION

srian

Note: After approximately 1,000 miles,
and periodically thereafter, check sus-
pension fasteners. Torque requirements
are as folfows:

Uboltnuts . ............. 450-475 ft.-lbs.
Torque arm bolt nuts

(1-piece bushing type) ... 350-400 ft.-bs.

{2-piece bushing type) ... 160-200 ft.-lbs.
Torgue arm clamp bolt nuts . . 125-150 ft.-lbs.
Air spring mounting bolts

{top and bottom) . . ... ... ... 50 ft.-lbs.
Cross beam-to-trailing

beamnuts . ........... 400-425 ft.-lbs.
Shock absorber mounting

BORAMS: s 200-225 ft.-Ibs.
Trailing beam retainer bolts . 75-80 ft.-lbs.
Height control valve linkage nuts . . .. 6 ft.-Ibs.

These settings must be maintained at all times.

Proper ride height must be maintained.
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ELECTRICAL & INSTRUMENTATION

CHAPTER

7

SPARTAN MOTORS
SUPPLIED VDO GAUGES

Nlumination Bulb - YDO Part No. 600 802

Gauges monitor the following functions: fuel
level, battery voltage, engine oil pressure, engine
coolart temperature, vehicle road speed, engine
RPM, brake system #1 air pressure, and brake
System #2 air pressure.

Optional gauges: transmission temperature and
engine hour meter.

SPARTAN MOTORS SUPPLIED
WARNING AND INDICATOR LAMPS

Warning lamps monitor the following functions:
engine low oil pressure, engine high coolant
temperature, brake system #1 low air pressure,
brake system #2 low air pressure, transmission
high temperature, and low brake fluid {EC model

chassis only). (All warning lamps buibs - #74.)
Indicator lamps indicate the following functions:
left and right turn signal, headiamp hi-beam, and
parking brake application. (All indicator lamp
bulbs - #74.)

Mote: Not alf coach manufacturers use
Spartan Motors gauges, warning lamps,
anc indicator lamps, therefore your buib
nurbers may be different. If you are not
sure if these components in your coach
ware supplied by Spartan or the coach
manufaciurer please call Spartan Motors. |

TR =
% -

WARNING BUZZER
Warning buzzer monitors the following functions:
engine low oil pressure, engine high coolant
temperature, brake system #1 low air pressure,
transmission high temperature, and low brake
fiuid {(EC model chassis only).

r Y
5 <]i LOV | HIGH LOW | :>
I || PrRESS BEAM|| COOLANT
I Lav |[ Lov |[park|[ HIGH |[ HIGH
AIR || AIR COILANT | | TRANS
L 1 2 ||BRAKE! TEMp || TEMP
BRAKE
FLUID
Warning Light Housing Assembly
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FRONT ELECTRICAL PANEL REAR ELECTRICAL PANEL
This panel is mounted at the front of the coach (MH Model Chessis Only)

and contains a few components that may This panel is mounted in thia rear of the coach in
eventually need replacing. See figure below. the vicinity of the engine compartment. There
are a few components on this panel that may
eventually need replacing. See figure below.

Tail & Marker Lamp Rslay 0121-GG3-003

Hazard Lamp Tum Signal Flasher #552
Flasher #552 '

Front Electrical Panel

RH Tum and Stop Lamp Relay 0121-GG3-003
LH Tum and Stop Lamp Relay 0121-GG3-003
Marker Lamp and Tail Lamp Relay 0121-GG3-003
Stop Lamp (Only) Relay 0121-GG3-003
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CIRCUIT BREAKERS

WARNING: Do not replace headliamp
breaker with an automaltic reset type
breaker because once that lype of
breaker opens the headlamps would
remain off until the circuit is repaired.

All chassis related circuits except the headlamp
circuit are protected by automatic reset circuit
breakers. At the occurrence of a short circuit or
overload these breakers open and remain open
until the short or overload is removed. The
headlamp circuit is protected by a fryer type
circuit breaker. At the occurrence of a short

circuit or overload this breaker opens but then
resets almost immediately. Since the problem
with the circuit still exists the breaker opens again
and then resets again. This on and off cycling
will continue until the circuit is repaired. By using
this kind of a breaker the headlamps are off for
only a minute period of time at a time,

BATTERY DISCONNECT SWITCH
(MH Mode} Chassis Only)

If this switch is in the, OFF position the chassis
electrical system is dgdd. See figure below.

W

Battery Disconnect Switch

ELECTRICAL & INSTRUMENTATION
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FUEL GAUGE -

TAEK Iy

WARNING LIGHT / INDICATCR UGHT CLUSTER

ENGINE COOLANT TEMPERATURE

VOLTMETER
ENGINE CiL PRESSURE
SPEEDOMETER

- TACHOMETER

Iinstrument Panel
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