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Figure 9-1. Fuel System.

FUEL SYSTEM

fhe fuel system consists of a fuel tank, fuel lines, filter,
siminer, pump, fuel manifolds (integral in cylinder heads), fuel
iipes (inlet and outlet), and injectors. The fuel system is illus-
iilad in figure 9-1. For further information on engine fuel sys-
‘#in components, consult the appropriate Detroit Diesel Engine
Service Manual.

Fuel is drawn from the tank, through the primary filter enter-
g the fuel pump at the inlet side. The fuel is then forced
rough the secondary filter into the manifold and then to the
niat side of the injectors. Surplus fuel returns from the outlet
sije of the injectors to outlet fuel pipes, into the return manifold
and back to the fuel tank. The accelerator linkage connects the
aicelerator pedal to the governor. Engine speed is controiled
thfough the governor; details may be found in Detroit Diesel
fingine Service Manuals.

NIESEL FUEL

The quality of fuel oil _used tor high-speed diesel engine
aperation is a very important factor in obtaining satisfactory

engine performance, long engine life, and acceptable exhaust
emission levels.

Detroit Diesel Allison designs, develops and manufactures
commercial diesel engines to operate on diesel fuels classified
by the ASTM as Designation D-975 (grades 1-D and 2-D).
These grades are very similar to grades DF-17 DF-2 of Federal
Specifications VV-F-800.

Burner fuel (furnace oils or domestic heating fueis) generaity
require an open flame for satisfactory combustion. The ignition
quality (cetane rating) of burner fuel (ASTM D-396) is poor
compared to diesel fuels (ASTM D-975).

In some regions, however, fuel suppliers may distribute one
fluid that is marketed as either diese! fuel (ASTM D-975) or
domestic heating fuel (ASTM D-396) sometimes identified as
burner, furnace or residential fuel. Under these circumstances,
the fuei should be investigated to determine whether the prop-
erties conform with those indicated in the Fuel Qil Selection
Chart (figure 9-2).
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BOILING CETANE SULFU
TYPICAL GENERAL FUEL POINT NO. CONTE:T
APPLICATION CLASSIFICATION (MAX.) (MIN.) (MAX.)
City Buses No. 1-D S50°F 45 0.30%
(288°C) .
All Other Winter No. 2-D
ther . 2- 675°F
Applications Summer No. 2-D 675°F :g g:g::
(357°C) '
Figure 9-2. Fuel Oli Selection Chart.
ASTM VV-F-800, DF-2
Specification or VV-F-800 . D-975 North ' ADS“'
Classification Grade DF-1 1-D America Other 2 -:75
Ftash Point, min. 38°C 38°C 52°C 56°C 52°C
100°F 100°F 125°F 133°F 125°F
Carbon Residue (10% 0.15
. R
residuum), mass % max. 018 03 020 035
Water & Sediment, % —_
iy 0.05 = - 0.05
Ash, % by wt. max. 0.01 0.01 0.01 0.02 0.01
Distiflation Temperature,
90% by vol. recovery, min. - —
— —_ 282°C
max. 288°C 288°C 338°C 357°C 3342";
. §50°F 550°F 640°F 675°F e
End Point max. 330°C — 370°C 370°C o
626°F 698°F 698°F
Viscosity
Kinematic, cSt, min. @ 40°C 1.3 1.3
Sayboit, SUS, min. @ 100°F - - g I oy
Kinematic, cSt, max. @40°C 29 24 41 a e
Saybolt, SUS, max. @ 100°F | ~ — 344 & e @20 Py
! — - 40.1
Sulfur. mass % max. 0.50 0.50 0.50 0.70
i X . 0.50
Cetane No.. min, 45 40 45 45
40

Figure 9-3. Federal Specifications and ASTM Diesel Fuel Properties.
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The Fuel Oil Selection Chart will also serve as a guide in the
wmluction of the proper fuel for various applications. The fuels
.am() must be clean, completely distilled, stable, and non-
=nrrosive. Distillation range, cetane number, sulfur content, and
-nud point are four of the most important properties of diesel
i min that must be controlled to insure satisfactory engine oper-
alon. Engine speed load and ambient temperature all influence
dimnnl fuel selection with respect to distillation range and
~elane number.

During cold weather engine operation, the cloud point
demperature at which wax crystals begin to form in diesel fuel)
ahoyld be 10°F (0°C) below the lowest expected fuel tempera-
wie in order to prevent clogging of the fuel filters by wax
“iystals.

A reputable fuel oil supplier is the only one who can assure
ot that the fuel you receive meets the distillation end point,
‘atane number, sutfur content, and cioud point property limits
dwown in the Fuel Oil Selection Chart. The responsibility for
vlenn fuel that meets Detroit Diesel Allison specifications lies
~iIh the fuel supplier as well as the operator.

At temperatures below 32°F (0°C) particular attention must
ke (iven to cold weather starting aids for efficient engine start-
1y and operation.

Mumerous fuels meeting the properties shown in Fuel Oil
aaeloction Chart (figure 9-2) may be used in Detroit Diesel
shgines, Figure 9-3 shows some of the alternate fuels (some
~ith sulfur and/or cetane limits) thathave been used in Detroit

nesel engines. Among these are No. 1 and No. 2 diesel fuels,
»erosene, aviation turbine (jet) fuels, and burner fuels.

F uel selected should be completely distilled material. Thatis,
he fuel should show at least 98% by volume recovery when
wibjected to ASTM D-86 distillation. Fuels marketed to meet
federal Specification VV-F-800 (grades DF-1 and DF-2) and
A5TM Designation D-975 (grades 1-D and 2-D) meet the com-
nistely distilled criteria. The differences in properties of
YV-F-800 and ASTM D-875 fuels are shown in figure 9-3.

Fuel oil should be clean and free of contamination. Storage
tanks and stored fuel should be inspected regularly for dir,
waler or water-emulsion sludge, and cleaned if contaminated.
Slorage instability of the fuel can lead to the formation of varnish
ni sludge in the tank. The presence of these contaminants from
alorage instability must be resolved with the fuel supplier.

PAOPOSED ASTMD D-975, GRADE 3-D

TMC/MCI does not recommend the use of proposed grade
1-0 diesel fuel in any of its engines. This grade of fuel was
proposed, but not accepted by the ASTM.

The grade 3-D which was proposed is undesirable in that it
possesses poor ignition quality (i.e. lower cetane), allows
yteater suifur content (up to 0.7% by weight); allows the forma-
tion of more carbon deposits (Conradson carbon residue), and
allows the blending of heavier, more viscous boiling pointfrac-
lions that are difficult to burn. The latter tend to increase com-
hustion chamber deposits. This type of fuel usually manifests

oor cold weather properties (wax formation tendencies). in
addition, the poor ignition quality adversely affects noise and
amission levels.

DRAINED LUBE OiL IN DIESEL FUEL

TMC/MCl does not recommend the use of drained lubricat-
ing oil in diesel fuel. Furthermore, Detroit Diesel Allison will not
be responsibie for any detrimental effects which it determines
resulted from this practice.

ALCOHOL, DIESOHOL, GASOHOL
AND GASOLINE IN DIESEL FUEL

Very small amounts of isopropyl alcohol (isopropanol) may
be used to preclude fuel line freeze-up in winter months. No
more than one pint of isopropyl alcohoi should be added to 125
gallons of diesel fuel for adequate protection.

CAUTION: Commercially marketed dieso-
hot or gasohol or gasoline should never be
added to diesel fuel. An explosion and fire
hazard exists il these blends are mixed
and/or burned.

POLICY ON FUEL ADDITIVES

TMC/MCI does not recommend or support the use of any
supplementary fuel additives. These include all products mar-
keted as fuel conditioners, smoke suppressants, masking
agents, deodorants, and tune-up compounds.

NOTE: TMC/MC! warranty applicable to
Detroit Diesel engines provides in part that
the provisions of such warranty shall not
apply to any engine unit which has been
subject to misuse, negligence or accident.
Accordingly, malfunctions attributable to
neglect or failure to follow the manufac-
turer's fuel recommendations may not be
within the coverage of the warranty.

FUEL SULFUR

The sulfur content of the fuel shouid be as low as possible to
avoid premature wear, excessive deposit formation, and mini-
mize the sulfur dioxide exhausted into the atmosphere. Limited
amounts can be tolerated, but the amount of suifur in the fuel
and engine operating conditions can influence corrosion and
deposit formation.

All diesel fuets contain a certain amount of suifur. Too high a
sulfur content results in excessive cylinder wear. For most
satisfactory engine life, fuels containing less than 0.5% sulfur
shouid be used.

The detrimental affect of burning high sulfur fuel is reflected
in Detroit Diesel lube oil change interval recommendations.
Detroit Diesel recommends that the Total Base Number (TBN-
ASTM D-664) of the lube oil be monitored frequently and that
the oil drain interval possibly reduced. Consult the Fuel Qil
Selection Chart (figure 9-3).

NOTE: TMC/MCI recommends the use of
No. 1-D diesel fuel in all applications; how-
ever, No. 2-D is acceptable.
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DISTILLATION END POINT

Fuel can be burned in an engine only after it has been
vaporized. The temperature at which fuel is completely vapo-
rized is described as the distillation end point (ASTM D-86). The
distillation {boiling) range of diesel fuels should be low enough
to permitcomplete vaporization at combustion chamber temper-
atures.

Combustion chamber temperature depends on ambient
temperature, engine speed, and load. Poor vaporization is more
apt to occur during severely cold weather, prolonged engine
idling and light load operation. Therefore, engines will show
better performance 6perating under these conditions when
lower distiliation end point fuels are used. Consult the Fuel Qil
Seiection Chart (figure 9-2).

IGNITION QUALITY — CETANE NUMBER

There is a delay between the time the fuel is injected into the
cylinder and the time that ignition occurs. The duration of this
delay is expressed in terms of cetane number (rating). Rapidtly
ignited fuels have high cetane numbers (50 or above). Slowly
ignited fuels have low cetane numbers (40 or below). The lower
the ambienttemperature, the greater the need for a high cetane
fuel that will ignite rapidly.

Difficult starting may be experienced if the cetane number of
the fuel is too low. Furthermore, engine knock and puffs of white
smoke may be experienced during engine warm-up especially
in severely cold weather when operating with a low cetane fuel.
i this condition is allowed to continue for a prolonged period,
harmful deposits will accumulate within the combustion
chamber. Consuit the Fuel Oil Selection Chart (figure 9-2).

FUEL SYSTEM PRIMING

There can be a problem restarting an engine after it has run
outoffuel. After the fuel is exhausted from thetank, itis pumped
from the primary filter and sometimes partially removed from the
secondary filter before the fuel supply is insufficient to sustain
engine firing. The primary filter and secondary filter must be free
of air in order for the system to provide adequate fuel for the
injectors.

When the engine runs out of fuel, the following procedures
must be performed before restarting.

1. Fill the fuel tank with the recommended fuel. If only partial
fitling is possible, add a minimum of 10 gallons (38 liters).

2. To prime or purge the system, disconnectthe line from the
fuel pump, then apply fuel under pressure (60-80 psi — 413-552
kPa) to the inlet of the secondary filter. If the system is to be
purged of air as well, allow fuel to flow freely from the fuel return
line until a solid stream without air bubbles is observed.

3. Reconnect the fuel line, start the engine and check for
leaks.

NOTE: It may be necessary o remove a
valve rocker cover and loosen a fuel pipe
nut in order to bleed any trapped air from
the fuel system. Ensure that the fuel pipe
nut is retightened before installing the
rocker cover.

T

FUEL FLOW CHECK

Afuel flow check may be made by disconnecting the flexible
fuel return line trom the fitting at the rear bulkhead. Place the
end of the return line in a convenient receptacie. As fuel must
pass through the return line restriction fitting, do notdisconnect
the line at the bracket on top of the engine,

1. For non-turbocharged engines, start and run the engine
at 1200 RPM. A fuel flow of 0.8 gallons (3 liters) per minute is
specified with a fuel line restriction fitting having an .080" (,203
mm) spill orifice.

2. For turbocharged engines start and run the engine at
1800 RPM. A fuel flow of 1.4 gallons (5.3 liters) per minute is
specified with a fuel line restriction fitting having a .070" (1.78
mm) spill orifice.

3. Dip the end of the return line into the fuel container. Air
bubbles rising to the surface indicates that air is being drawn
into the fuel system on the suction side of the fuel pump. If air is
present, tighten all fuel line connections between fuel tank and
fuel pump.

If fuel low is insufficient for satisfactory engine performance,
check for fauity fuel lines, clogged filters or malfunctioning fuel
pump. .

FUEL TANK REMOVAL

A welded aluminum fuel tank with a capacity of 144 gallons
(545 liters) is mounted behind the front axle. Fueling is per-
formed through a door in the body paneling behind the right
front wheelhousing. Provisions are made in the body paneling
for access to the fuel tank should removal be necessary, A
whistle type device is provided to indicate when tank is 95% full

1. Prior to removal, the fuel tanks shouid be completely
drained. Remove the exterior fuel tank door and the bar thal
secures the fuel tank in place.

2. Disconnect the feed and return fuel lines. If the coach is
equipped with a fuel gauge, disconnect the wire leading to tha
sender.

3. Ensure that the filler neck is clear, then carefully slide the
tuel tank out of the compartment.

NOTE: On coaches without an auxiliary
fuel tank, it will be necessary to raise the
tank approximately " (12 mm) to allow the
closing plate to clear the cutoutin the floor.

A‘ FUEL FILTER
SRR B |

A
Figure 9-4. Fuel Filter and Strainer.

FUEL STRAINER AND FILTER

The fuel system is equipped with a filter and strainer for
additional protection ofthe injectors. The filter and strainer and
fuel line connections are shown in figure 9-4. Refer to the
Detroit Diesel Engine Service Manual for instructions on dis-
assembly, cleaning and other service procedures.

Every 10,000 miles (16,000 km), open the drain atthe bottom
of the fuel tank to drain off any water or sediment.

The service interval at which the strainer and filter should be
¢hanged is determined by operating conditions and cleanli-
ness of fuel used.

Before removing the fuel fiiter or strainer, close the shut-off
cock which is installed at the primary filter inlet (figure 9-4). An
optional shut-off cock may also be installed between the fuel
pump and the secondary strainer. If present, close it also. Both
ofthese valves are installed to prevent fuel from draining out of
Ihe lines while the filters are being serviced. In the case of the
Optional one, it also prevents the fuel pump from emptying and
thereby losing its prime.

To change the strainer or fuel filter, remove by turning coun-
terciockwise. To replace, turn on clockwise and tighten2/3ofa
lurn after contacting gasket. New gaskets should be used with
each replacement.

) 8 1/8" (206.4mm)

Figure 9-5. Pedal Travel Adjustment.
ACCELERATOR AND BRAKE PEDAL TRAVEL

NOTE: The following accelerator adjust-
ment procedure is applicable only to a
coach with a non-electronically controlled
engine (non-DDEC).

1. Remove the spare tire and inspection panel from the tire
tompartment. ’

2. Shorten the accelerator bell crank rod until the pedal
teaches 8%" (206.4 mm). Measure from the floor to the under-
ude tip of pedal. See figure 9-5.

CAUTION: Atfter shortening the accelerator
rod, check for excess threads protruding in
the clevis and binding on the lever. Excess
threads must be cut off it they interfere with
the lever.

NOTE: The pedal stop must be instailed
with the bend as shown in figure 9-5. The
tip of the stop must also line up with the
recess on the underside of the pedal.

3. Adjust the brake pedal rod as required until the brake
pedal height is the same as the accelerator pedal height.

NOTE: The brake pedal must be adjusted to

ensure the application vaive is being fully

applied. Care must be taken not to allow the

roller on the application valve to go over
.center,

After the pedal heights have been adjusted, the accelerator
pedal stop must be adjusted as follows to ensure full fuel posi-
tion of governor lever:

4. Disconnect the transmission modulator cable at governor
bell crank (coaches equipped with automatic transmission).

5. Depress the accelerator pedal and adjust the stop to
ensure full travel.

6. While the acceleratoris fully depressed, adjust the modu-
lator cable (automatic transmission) by pulling it out to its full
lihit of travel and adjusting the bali joint so that the boit will
engage with the hole in the governor bell crank while the cable
is fully extended and the accelerator fully depressed.

7. With the engine at fast idle, depress the accelerator pedal
fully, engine RPM should not rise. It RPM increases, the spring
link is completely compressed to a soiid link by too much pedal
travel. In this case, the pedal stop should be raised.

TRANSMISSION MODULATOR VALVE

Asingle action, pneumatic cylinder modulator valve mounted
on the transmission is used in the air throttie control system. It
provides the transmission with a signal proportional to the
throttie position to control the transmission shift pattern.

r= | N
ANSMISSION MODU_LATOFI

i

Figure 9-6. Modulator Vaive

When the accelerator treadle is depressed, the throttie con-
trol moves toward the fulil throttle position. Simuitaneously, the
piston in the modulator vaive extends and provides the throttle
valve with a modulating force. When the pedal is released and
the throttle returns to idie, modulating force drops to zero.

The modulator valve is non-serviceable and if its condition is
suspect, it must be replaced as a unit.
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AIR CLEANER (OIL TYPE)
DESCRIPTION AND OPERATION

Some earlier MC-9 coaches are equipped with a heavy duty
oil bath air cleaner. Located in the engine compartment, the air
cleaner is accessible through the left hand side engine
compartment service door.

Air flows through the left hand radiator and enters the
cleaner through the top inlet. As the air passes through the filter
element, dirt is trapped in the oil. The oil is condensed as it
passes back up through the air cleaner body so that only clean
dry air passes through the outletto the engine. The condensed
oil returns to the cup where the dirt settles and the clean oil is
recirculated.

MAINTENANCE

Efficient engine operation depends on proper maintenance
and service. Radiator shutters and blower dampers must work
in conjunction with each other. If these assemblies have the air
supply closed off, a decided increase in fuel consumption can
occur. Periodic checks should be made to determine that no
leaks are present in the connections and duct work in the
system. Otherwise, dust-laden air may bypass the air cleaner
and enter the engine. .

The intervals at which the air cleaner should be serviced will
vary, depending on the amount of dust presentin the air, service
conditions, seasons, etc. However, the service intervals should
be frequent enough to ensure that no appreciable amount of
sludge builds up in the air cleaner cup.

In areas where conditions are ideal, servicing the air
cleaner every 150 hours or 5,000 miles (8,000 km) is sufficient,
whereas in other regions it may be necessary to service the air
cleaner daily. In ail cases the oil cup should be serviced when
%" (12.5 mm) of sludge has been collected in the bottom of
either of the two oil cups.

AIR CLEANER COMPONENTS

The air cleaner is comprised of four separate units that work
in conjunction with each other to clean the air.

The body assembly filters the air and condenses the oil from
the air stream ensuring that only clean dry air enters the engine.

The removable element assembly extracts a major part of
the dust from the air stream, decreasing the load to the fixed
wire element. The eiement is removable for cleaning, thus
reducing the need for frequent body removal and fixed element
service.

The inner cup acts as a baffle in directing oil-laden airto the
element. It also controls the amount of ¢il in circulation and
meters the oil flow to the element. ’

The oil cup supports the inner cup and the removable
element assembly. It is also a reservoir for oil and a settling
chamber for dirt.

OIL CUP SERVICING

At regular intervals, as outlined previously, the air cleaner
should be serviced as follows:

1. Support the bottom of the air cleaner assembly so thatit
does not drop when the clamps are detached.

2. Detach the two side clamps, remove the bottom oil cup
and remove the element assembly.

3. Pour out the oil and remove the inner cup. Remove-all
sludge and wipe clean.

4. Reassemble the inner cup in the outer cup and refill them
both to the indicated oil level.

NOTE: MCI/TMC recommends the same
oil specified for the engine crankcase for
use in the air cleaner.

CAUTION: Do not overfill or underfill the
oil cups. Overtilling causes a lack of capac-
ity, whereas underfilling will resultin alack
of efficient air cleaning.

REMOVABLE ELEMENT
ASSEMBLY

INNER CUP == ; oIL cup

Figure 9-6A. Oil Type Air Cleaner.
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REMOVABLE ELEMENT SERVICING

The first step in servicing the removable element assembly
18 to hoid a strong light as close to the element as possibie. An
even, bright pattern of light through the wire element means
that the element is clean. A dull pattern of light means that the
#lement is partially plugged with dirt and should be cleaned or
teplaced. To clean the air cleaner, proceed as follows:

1. Wash the element thoroughiy with solvent and blow dry
with compressed air.

2. Inspect the lower portion of the air cleaner body and the
center tube each time the oil cup is serviced.

If there is any sign of sludge build-up or plugging, the body
shouid be removed and cieaned. Atleastonce a year the body
should be removed and serviced in the following manner:

1. Remove the 0il cups and removable element assembly.

2. Check and clean the center tube.

3. Spray solvent through the air outlet with sufficient force
and volume to produce a hard, even stream out the bottom of
ine body. Reverse flushing in this manner will remove all dirt
lrom the fixed element.

CAUTION: Always cover the engine air
intake while the air cleaner is being
serviced.

Figure 9-6B. Qil Type Air Cleaner installed.

GENERAL SERVICING

The air cleaner should be routinely inspected for leaks. A
damaged air cleaner can seriously affect the performance and
Hle of the engine. The following simple service practices are
seaaly made while the engine is being serviced:

1. Inspect all connections for mechanical tightness and be
Ae that the air cleaner-outlet port is not fractured.

2. 1the air cleaner has been dented or damaged. inspectall
svnnections immediately.

3. In the event that adjustments do not correct air leakage,
replace necessary parts.

FILTER INSPECTION CHECK-OFF

Check the following items at regular intervals:
. Mounting Bolts and Brackets

. Air Cleaner Body Damage

. Restriction Indicator Connection (Leak)

. Body to Inlet Joint (Damage)

. Body to Qutlet Joint (Leak)

. Connections to Engine (Leak, Damage)

. Filter Element (Dirty, Damage)

NS W2

AIR CLEANER (DRY TYPE)
DESCRIPTION AND OPERATION

The later MC-9 coach is equipped with a dry-type air
cleaner with a replaceable filter located at the rear of the
coach. The air cleaner is accessible through the left hand side
engine compartment service door.

Air flows through the left hand radiator and enters the air
cleaner through the top iniet. As air passes through the air
cleaner, dirt is deposited in the filter element, allowing clean
air to flow through the outlet into the engine.

INSPECTION

A routine inspection of the air induction system will help to
prolong engine life.

The air filter restriction indicator (see figure 9-7) shouid be
checked daily to ensure that the filter element does notrequire
changing.

Figure 9-7. Restriction Indicator.
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At each engine oil change the air cleaner should be in-
spected as follows:

1. Check for proper mounting of air cleaner assembly.

2. Check the air cleaner body for cracks and dents, and
ensure that the cover is fastened securely.

3. Check the air cleaner clamps atthe inletand outlet ports
to ensure that there are no air leaks.

AIR CLEANER REMOVAL/INSTALLATION

1. Loosen the clamps at the air cleaner inietand outlet ports
and disconnect the line from the air cleaner to the air filter
restriction indicator.

2. Support the bottom of the air cleaner so that it does not
drop when the mounting bands are loosened.

3. Remove the capscrews and nuts from the bands and
remove the air cleaner from the coach.

To install the air cleaner, reverse the removal procedure.
Ensure that all mounting hardware is fastened tightly and that
all airlines are properly connected, preventing the entry of dirt.

REPLACING THE FILTER ELEMENT

1. Remove the air cleaner assembly, as outlined
previously. ’ ’
2. Remove the twelve nuts that secure the air cleaner cover
and remove the cover and filter element.
3. Wipe the inside of the air cleaner body, as well as the
inlet and outlet ports, with a clean damp cloth.
4. Install the new element, ensuring that the open end of
the element is facing the inlet port on the air cleaner cover.
5. Install the cover and tighten the twelve nuts to
7 ft. Ibs. £ 1 ft. Ib. (95 Nm_+1.3 Nm). Follow the recommended
tightening sequence.

NOTE: Before installing the cover, check
the condition of the gasket and replace if
necessary.

6. Install the air cleaner into the coach.
TROUBLESHOOTING
Short Element Life

Air cleaner inlet restricted. Ensure that no foreign material
is blocking inlet pipe.

Ajr filter element too small. Replace element with one of
correct size as per Parts Manual.

Dirty element. Replace.

Damaged or improperly calibrated restriction indicator.
Replace restriction indicator.

Airborne Contaminants Entering Engine
Damaged element. Check the element for dents before

installing. Never use an element which shows obvious signs of
damage.

Leaky gaskets. Before reassembly, ensure gaskets will
seal correctly. Look for dust trails which indicate leaky
gaskets. Replace any brittle or damaged gaskets.

Leaky air inlet. Examine air inlet for cracks or loose flange
joints.

Figure 9-8. Cover Nut Tightening Sequence.

GENERAL CAUTIONS

A. Never operate the vehicle without an element in the air
filter assembly.

B. Use only original equipment filter elements.

C. Whenever element has been removed from filter body,
clean inside of filter body with a clean, damp cioth.

D. Do not ignore the warning given by the air restriction
indicator. To do so is to invite serious engine damage.

E. Store new elements in a protected area free from dust and
damage.

F. Use the proper element when replacing element in filter

G. Dirty elements shouid not be washed or reused.
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cRUISE CONTROL (OPTION)

Cruise control is a driver controtied, automatic speed control
system designed for use on heavy duty highway vehicles.

The system incorporates the following features:

A. Set/Resume - permits vehicle speed to be set or to
issume a previously set speed after disengagement.

B. Accelerate/Coast - permits vehicle speed increase or
dncrease with control switches.

C. Top speed, Setlimit - prevents cruise control use above a
reset maximum vehicle speed.

The cruise control system may be turned on at any time;
however, vehicle speed must be greater than approximately
/0 mph (32 kmh) before the speed can be set. (The 20 mph
minimum speed may vary due to tire size and rear-end ratio.)

CAUTION: The cruise control system
should not be used in heavy traffic or when
road surfaces are slippery.

OPERATION

Turning The System On.~Flip the Cruise Control switch on.

Setting The Vehicle Speed — Accelerate vehicle to desired
weed above approximately 20 mph (32 kmh) and momentarily
Jepress and release the SET side of the Set/Resume switch
release accelerator pedal. Cruise control system will notaccept
speed settings below approximately 20 mph (32 kmh).

Increasing Vehicle Speed Setting — A previously selected
el speed may be increased by one of two methods:

a. Depress and hold Resume switch until desired speed is
abtained. While Resume switch is depressed, vehicle speed
willincrease by one mph per second. When switch is released,
naw speed is set.

b. Depress accelerator pedal until desired speed is obtained
and depress Set switch. When driving with cruise control in use,
sned may be increased for passing, etc., by depressing accel-
#rator in normal procedure. When foot is removed from accei-
srator pedal, cruise control will return vehicle to set speed.

1. Decreasing Vehicle Speed Setting — There are two
xathods of decreasing a previously selected speed setting:

a. Lightly depress brake and allow vehicle to coast to
desired speed and depress and release Set switch. Depressing
e brake pedal slightly disengages the system.

b. Depress and hoid the SET side of the Set/Resume
wwitch until the desired speed is obtained and release Set
wwitch. While the Setswitch is set, the vehicle will “coast” down
i speed. When the switch is released, the system will be set at

® new speed.

Shifting Gears (Standard Transmission) — With cruise con-
ualin use, the transmission may be shifted in the normal proce-
ure without disengaging cruise control. When the clutch pedal

is depressed, the cruise control will disengage, allowing the
shift to be completed. When the clutch is released, the cruise
control will engage: adjusting engine rpm to the new gear
selection in order to maintain the set speed, provided the vehi-
cle speed has not dropped below approximately 20 mph
(32 kmh).

Resuming Automatic Operation After Brake Application —
Accelerate vehicle to a speed above approximately 20 mph
(32 kmh) and depress and release Resume switch. Resume
feature will automatically return the vehicte speed to the prior to
the brake application and maintain that speed. The Resume

feature will not operate if:
a. Vehicle speed is below approximately 20 mph (32 kmh).
b. Cruise control system has been turned off.
c. Vehicle ignition or ON/QOFF switch has been turned off.
Cancelling Automatic Operation — Cancelling the cruise
control automatic operation is accomplished by one of four
methods:

NOTE: Any objectionable vehicie motion
when system is disengaged can be mini-
mized by placing foot on accelerator before
disengaging cruise control.

a. Turn off the ON/OFF switch.
b. Turn the ignition or kill switch off.

NOTE: a & b cancels automatic operation
and Resume feature will not operate.

c. Make a slight brake application.
d. Slow vehicle speed to 20 mph (32 kmh) below the "set
speed.”

NOTE: c & d cancels automatic control but
Resume feature can be used if automatic
operation is desired.
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COMPONENT DESCRIPTION - NON-DDEC il
INSTALLATION (EXCEPT SWITCH PANEL ON DASH)

The cruise control system is a combination of the following
pneumatic and electronic components:

CONTROL MODULE — a digital microcomputer that serves as
the control center for the cruise control system. The function of
the module is to process vehicle speed information and control
vehicle speed. or throttle position, commanding the solenoids
to either increase or decrease air pressure to the air cylinder.

SOLENOQID
MTG. POST

WIRE — MOUNTING HOLES

HARNESSES

Figure 9-9. Control Module.

The control module is comprised of the electronic package.
housedina5” x 7" (12.7 x 17.8 cm) steel case. See figure 9-9.

SOLENOID ASSEMBLY — mounteg directly to the module
case. the assembly employs two solenoids; one controls the
inlet valve, the other controls the exhaust valve (figure 9-10).

MOUNTING ‘AIR |
AIR sﬁ" HOLE DELIVERY
|
WIRE
HARNESS
SupeLyY EXHAUST
SOLENOID

Figure 9-10. Solenoid Assembly.

POTENTIOMETER AIR INLET PORT

—

PISTON ROD

MOUNTING HOLES WIRE HARNESS

Figure 9-11. Air Cylinder.

AIR CYLINDER — a die cast aluminum, piston type air cylinder
which controls the throttle position while cruise control is in
operation. A potentiometer located in the end of the cylinder
monitors and reports throttle position to the control module via
the connecting wiring harness. The cylinder is approximately
two inches in diameter and nine inches long (5.1 x 22.9 cm)
with a single "' (6.35 mm) NPTF air connection port. Theendof
the cylinder body and piston rod are threaded to accept the
throttle cable assembly. Two mounting lugs are provided. Refer
to figure 9-11.

PRESSURE REDUCING VALVE — (60 psi (414 kPa) delivery
pressure) is instalied between the vehicle air supply and the
solenoid assembly. The 60 psi air pressure is necessary for
proper operation of the solenoid assembly. (Figure 9-20 shows
all components of the cruise control system.)

STOP LAMP SWITCH — connected to the control module. In
addition to lighting the vehicle stop lights, it signais the control
module to disengage the cruise control when the service
brakes are applied.

—%ﬁ 11,80
’ 0
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NYLON RETAINER

S I— AIR CYLINOER
i v
S SN
/ 00000 |
A TiRoTTLE A 2 8
LEVER COUPLING |
NUT

|

‘e CABLE ASSEMBLY J

ELECTRICAL ADJUSTING
TERMINALS NUT BOOT PLUNGER

Figure 9-12. Throttie Cable Assembly.

—
'—-/-"—-
ON
PILOT
LIGHT“E =
OFF RESUME
———
—— —_—
o\ [o GH—|RESUME
BATHS &5 PILOT| [[O[—BAT
LOAD; o\[| GRND g SET

|

Figure 9-13. Cruise Control Switch Leg.

| W—

-3 INVERSION VALVE — installed in the foot valve service
Aelivery line and exhausts air from the air cylinder each time a
wrvice brake application is made. This serves as a pneumatic
tack-up disengagement system and assures that no single
pointfailure, either electrical or pneumatic, will aliow the engine
 overspeed after a brake application is made.

'MROTTLE CABLE ASSEMBLY — links the air cylinder to the
#ngine throttle control. It permits the pull developed by the air
sylinder to be transmitted to the engine throttle. The caBle
neorporates a threaded nut for attachment to the air cylinder.
8en ligure 9-12.

LONTROL SWITCH PANEL — Two electrical switches, located
~ithin easy reach of the driver, are used to control the system
hiyure 9-13). The On/Off switch supplies electrical power to
#e system and the Set/Resume switch controls the vehicle
pead set and speed resume function.

Figure 9-14. Clutch Switch.

CLUTCH SWITCH — utilized on vehicles with standard trans-
mission to disengage the cruise control system each time the
clutch is depressed. The cruise control will re-engage at the
previously selected speed when the clutch is released. This
permits the driver to shift gears in the normal manner (figure
9-14).

WIRE HARNESS

TO TRANSMISSION

Figure 9-15. Speed Sensor.

SPEED SENSOR — provides vehicle speed information to the
control module. Itis a unitized module which is installed in the
transmission speedometer output circuit (figure 9-15).
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WEAR RING

RETAINING RING

POTENTIOMETER

CYLINDER BODY
INLET PORT

PISTON & ROD ASSY

O-RING
Q-RING
Figure 9-16. Air Cylinder — Sectional.
CRUISE CONTROL
PREVENTIVE MAINTENANCE (NON-DDEC) SOCKET 2
ﬂ ..

Every three months, 25,000 miles (40,233 km) or 900 operat- SOCKET 1
ing hours:

1. Inspect the air cylinder for secure mounting. —

2. Remove accumulated grime from the outside of the air o

cylinder with particular attention to the three body vents (figure
9-16).

3. Remove accumulated grime from the exterior of the sole-
noid assembly.

4. Visually inspect the throttle cable and cable end for fray-
ing or wear. Replace if necessary.

5. Inspect the throttle cable hardware for secure mounting.

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

7. Perform the system operation road test.

Every year, 100,000 miles (161,000 km) or 3,600 operating
hours, remove, repair or replace and test the following com-
ponents:

A. Inversion Valve.

B. Reducing Valve.

C. Air Cylinder.

D. Solenoid Assembly.

OPERATING AND LEAKAGE TESTS

NOTE: To properly test the solenoid
assembly and air cylinder, remove from the
vehicle and bench test. An ohmmeter is
required to perform the tests.

SOCKET 3

Figure 9-17. Potentio;neter Harness Connector.

Refer to figures 9-16 and 9-17.

Release all air pressure from the air cylinder. With an ohm
meter, perform the following tests:

1. Check the resistance between sockets 1 and 3. Resist
ance should be 3600-4400 ohms.

2. Check the resistance between sockets 2 and 3. Resiat
ance should be 1.080-1320 ohms.

3. Check the resistance between sockets 1 and 2. Resist
ance should be 4320-5280 ohms.

4. Apply air pressure to the air cyiinder. With the ohmmaete:
connected to sockets 2 and 3, slowly raise the pressure from
0-60 psi (414 kPa). Resistance should increase smoothly as tha
piston strokes. lf the meter needle wavers or “jumps,” the poten
tiometer is fauity and must be repilaced.

Connect an adjustable air regulator and gauge between an
air source and the inlet port of the air cylinder (figure 9-16)
Raise and lower the air pressure between 0 and 60 psi (414 kPa)
several times, noting that the piston rod (1) extends and retracis
smoothly. With 60 (414 kPa) psi applied to the air cylinder, apply
a soap solution around the piston rod (1) and the body vents (4)
Total leakage should not exceed a one-inch soap bubbla in
less than five seconds.

The air connections should remain in place when perform
ing the electrical tests.

If the air cylinder does not function as specified or ieakage is
axcessive, it is recommended that it be replaced with a new or
famanufactured unit or repaired with OEM parts. (A mainte-
mnce kit which contains all necessary parts is available.)

To test the solenoids, a source of power (battery) will be
naeded. Check to make certain that the battery voltage is 24
volts.

Connect a 60 psi (414 kPa) air source to the supply port and
natall a gauge in the delivery pont.

1. With 60 psi (414 kPa) applied to the supply port, apply a
aoap solution to the exhaust port. Leakage should notexceed a
V«inch bubble in less than five seconds.

2. Simuitaneously, apply positive (+) power to pins 3 and 4,
and negative (-) power to terminals or sockets 1 and 2 (figure
0. 18). With power applied note that 60 psi (414 kPa) is regis-
tered on the gauge installed in the delivery port.

3. Continue to apply power (Step 2) and apply a soap solu-
tion to the exhaust port, the exterior of the body and around
anlenoid coils. Leakage should not exceed a 1-inch bubble in
e85 than five seconds at the exhaust port. No leakage is permit-
Ind) elsewhere.

4. Remove the electricai power from the solenoid sockets, or
[UIAR

5. Refer to figure 9-18) connect an ohmmeter to:
(a) socket 1 and pin 4 or terminais 1 and 4. Resistance
should be 90-110 ohms.
{b) Socket 2 and pin 3 or terminal 2 and 3. (Resistance
should be same as in Step a.)
Ifthe solenoid assembly does nottest or function as needed,
i leakage is excessive, it must be replaced.
Perform the following procedure to remove the air cylinder:

1|, Park and secure the vehicle by means other than air
iwakes on a level surface.

2. Vent air pressure from all reservoirs.

3. Disconnectthe throttle cable assembly atthe engine throt-
lie lever.

SOCKET 2 SOCKET 1
= eXe)
E 5
g -~
PIN 3 PIN 4

Figure 9-18. Solenoid Assembly Harness Connector.

4 Unscrew the throttie cable coupling nut on the end of the
4t cylinder throttle cylinder body (8 in figure 9-16).

5. Unscrew the cable nut at the end of the piston and rod
assembly (1).

6. Disconnect the air inlet line.

7. Disconnect the electrical connector for the potentiometer
assembly (7).

8. Remove the two mounting screws and remove the air
cylinder from the vehicle.

NOTE: A maintenance kit (4G-22-141) con-
taining all parts necessary for minor rebuild
is available.

To disassemble the CC-5 air cylinder, proceed as follows:
1. Remove and discard retaining ring (5).

2. Remove and retain the potentiometer assembily (7).

CAUTION: Do not apply force to end of
potentiometer plunger and spring assembly.

3. Remove and discard O-ring (6) from potentiometer
assembly (7).

4. Push the piston and rod assembly (1) out of the body (8).

5. Remove and discard O-ring (3) and wear ring (4) from the
piston assembily (1).

6. Remove and discard O-ring (2) from the air cylinder body
(8). Thisis an internal O-ring and will require an O-ring removal
tool.

Prior to assembly of the air cylinder, the piston and rod
assembly and the body should be cleaned with mineral spirits.
Make certain the vent holes (3) in the body (8) are open. Using
jubricant 4G-22-140 (Dow Corning 55M furnished in mainte-
nance kit), lubricate all O-rings, O-ring grooves, the piston bore
inthe body and the rod of the piston assembiy. Then follow this
procedure:

1. Install O-ring (2) in body (8). Be sure O-ring (2) and the
body are well lubricated before installing. Bend the O-ring in
half and insert it into the body. Using the “dulled” point of a
wooden pencil, push part of the O-ring into the groove in the
body (use care not to damage the O-ring). Using the eraser end
of the pencil, push the balance of the O-ring into the body
groove. The O-ring should slide into the groove.

2. Install O-ring (3) and wear ring (4) on piston and rod
assembly (1).

3. Install piston and rod assembly (1) in body (8), taking care
not to damage O-rings (2 and 3).

4. install O-ring (6) on potentiometer assembly (7).

5. Install potentiometer assembly (7) in body (8) and install
retaining ring (5). Make sure that retaining ring (5) is completely
seated in its groove in the body (8).

6. Perform operating and leakage tests prior to reinstalling
the air cylinder assembly.
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CABLE END
THROTTLE CABLE

TAUT
THROTTLE LEVER

Y
A ~J00DL0E | 1

AIR CYLINDER

‘

0 Lo,

Figure 9-19. Throttie Cable Adjustment.

Installation of the air cylinder is as follows:

1. Install two mounting screws and reconnect the potenti-
ometer (7) electrical connector. Mounting screw torqueis notto
exceed 125 in. Ibs. (14.123 Nm).

2. Reconnect the air line to the cylinder body (8).

3. Reconnect the cable nut to the piston rod assembly (1).
Torque not to exceed 100 in. Ibs. (11.29 Nm). -

4. Reconnect the cable coupling nut to the end of the air
cylinder. Torque not to exceed 125 in. Ibs. (14.1 Nm).

5. Reconnectthe cable assembly atthe engine throftie lever.
Using the air cylinder mounting screws, move air cylinder and
adjust the throttle cable (figure 9-19) so that itis taut when the
accelerator pedal is released. Cable nut torque not to exceed
175in. Ibs. (19.772 Nm).

CAUTION: The cable must be taut; how-
ever, the engine throttle should remain
closed and in the idle position.

SYSTEM ROAD TEST

When the cruise control system or any of its features are not
used regularly, the operational check and road test should be
performed monthly. If the road test indicates the system is not
operating properly, system should not be used until it has been
repaired, tested and proven to be operating properly.

Select a road where traffic and weather conditions will sately
permit the road test to be performed.

CAUTION: Cruise control should not be
used on wet or slippery roads.

1. With a vehicle speed of 40 mph (64 kmh) turn the system
on.

2 Activate the Set switch to establish a speed setting greater
than 20 mph (32 kmh). Vehicle speed should be maintained
within one mph of speed setting.

3. Apply the brake and allow vehicle to coast down to less
than 20 mph (32 kmh). Depress and release the Resume switch.
The original vehicle speed should not be resumed.

NOTE: On vehicles with standard trans-
mission, cruise control system shouid tem-
porarily disengage each time clutch Is
depressed.

4. Accelerate vehicle to 30 mph (48 kmh) and activate
Resume switch; vehicle should automatically accelerate to
original set speed.

5. When vehicie has reached its set speed of 40 mph (64
kmh) depress the clutch and allow the vehicle to coast to less

than 20 mph (32 kmh). Release the clutch. The original vehicle

speed should not be resumed.

6. Repeat step 4 and proceed to step 7.

7. Depress and hold Resume switch in. Vehicle speed
should increase at approximately 1 mph per second. Relese
Resume switch at 50 mph (80 kmh). This should establish a new
set speed of 50 mph (80 kmh).

8. Depress and hold Set switch and allow vehicle to coast
down to 40 mph (64 kmh) and release switch. This should
establish a new set speed of 40 mph (64 kmh).

NOTE: The minimum speed at which the
cruise control will function is approximate-
ly 20 mph (32 kmh). However, this will vary
slightly due to axle ratio, tire size, etc.

TROUBLESHOOTING - NON-DDEC

The purpose of this troubleshooting guide is to assist you to
locate the cause of system malfunctions. System malfunction
should be confirmed by performing the road test procedure.
This will minimize the possibility of unnecessary work due to a
lack of understanding of how the system operates.

Before beginning the checks, visually inspect all electrical
wiring, connectors, air lines and components for obvious dam-
age, corrosion, etc.

Electrical tests can be performed with a volt-ohmmeter. The
electrical tests described in this section are to be performed on
the wiring 'connectors attached to system components and not
the connectors leading to the control module. The connectors
illustrated in figures 9-20 and 9-21 are connectors leading to
system components.

The following component connector identification chart
should be of ‘additional help when used in conjunction with
figure 9-21.

The system wiring schematic is shown in figure 9-22.

CRUISE CONTROL

FUSE

PROTECTION

¥
PR-4 PRESSURE i [T

VEHICLE POWER

—
() CA=1 CONTROL S TR=3
RESERVOR BRAKE VALVE MC'}%LE "_‘ _INVERSION
. - i '!(" VALVE
E3 == Al . URS(q)

VALVE = | T
¢ (v "\iﬁ'#‘

_ =
g-@_,—_ GIR" |
g
=z
DASH

THROTTLE

CC-5 AIR CYLINDER

CLUTCH POTENTIOMETER

GROUND SWITCH

Figure 9-20. Cruise Control System.

SOCKET 2 SOCKET 3
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PIN1 PIN3

PIN 1 SOCKET 2

. CONTROL
SOCKET4 CONNECTOR-1
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CONNECTOR-S

AIR CYLINDER ’
SOCKET | CONNECTOR-3 PIN3 PIN4

SOLENOID
CONNECTOR-4

Figure 9-21. Cruise Control Pictorial and Connector Diagrams.
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TERMINAL
SOCKET,
CONNECTOR NO. OR PIN CIRCUIT
[ )
2 4 1 1 Set switch
z §=_’ 5.‘. 2 Resume switch
H 3 £2 3 vehicle electrical power
§. © :g 4 stop lamp switch
3 Z 2 1 clutch switch
N 2 clutch switch electrical power
a 3 speed sensor input
° 3 1 potentiometer supply
2 potentiometer wiper
3 potentiometer ground
; 4 1 supply solenoid
al . S 2 exhaust solenoid
E % - o 3 exhaust solenoid power
3 g % 4 supply sotenoid power
S % wix E uc.l
a|l @ ol=l2 0
g ’ Y @
T a
ws 3 "D B Q TROUBLE CAUSE
g« = < c
§> : E b o g ‘_%, SYSTEM IS "SLUGGISH" IN RESPONSE WHEN THE 1. Bent, kinked or damaged throttle cablg assgmbly. .
= § e ,g YYf E = SPEED IS SET OR THE ACCELERATION OR COAST 2. Obstructed or restricted air flow to air cylmd_er._ Check all'alr
> b o] < g FEATURES ARE USED. lines for kinks, bends or damage. Inspect thg air hngs. reducing
<3 w|S|® o valve, and solenoid assembly. Clean the inversion valve of
S% ‘é E E 2 § excessive grease and dirt f
ZI3| 3 3. Faulty control module. If the source of the problem was not
= E - c:l\; 5 g located in the previous checks, replace the controi module.
=92|= .M oNu- S ¥
® ?f T‘r YY EE Eo SYSTEM WILL DISENGAGE WHEN A BRAKE 1. Defective stop lamp switch or wiring. Test switch and wiring as
O e3 £ APPLICATION IS MADE, BUT AFTER BRAKE specified under 8 following. ‘
3 3 IJ — 3 RELEASE. THE SYSTEM WILL ATTEMPT TO 2. Defective control module. Replace the control module if the
E: o =2 ;: L_ ‘C @ RESUME THE SET SPEED. cause of the trouble was not the stop lamp switch.
ws a =31 =
zzz-’ I %g E§ vee z0 s S COACH WILL NOT ACCELERATE WHEN THE . 1. Coach speed was at or above the top speed set limit or beiow
3 3 Sas "LEE o RESUME SWITCH IS DEPRESSED AND HELD; WILL the minimum speed setting. The accelerate feature will not
3%z 25 ph NOT RESUME ORIGINAL SET SPEED AFTER operate below 20 mph (32 kmh) or above the top speed set limit.
Eg g e @ BRAKE APPLICATION. Testthe accelerate function with a coach setspeed of atleast 22
“E3 3 3, : mph (35 kmh) but less than 55 mph (88 kmh).
- ﬁ ﬂ w i 2. System was turned off since the last speed setting. If the Master
& \ Control switch or the cruise control system was turned off, a
N A a0 $o B H Y ” speed set must be made before the resume or accelerate func-
l‘.r" 4 3: E < e a ":’:" ~- tion will operate.
ap _ln - E ez o A 3. Fauity Resume switch or wiring. With system turned on, discon-
« 53 E = T 2 ) nect connector number 1. With Resume switch depressed,
5 < Yo BAIE |52|§8| ;— & checklor 24 VDC atsocket 2. If power is not detected, check for
a 3 .33$§§ o a power at the Resume switch while it is being depressed. If 24
2 - ° VDC is present, replace the wiring harness; if not, replace the
g @ wd - resume switch.
| ” 'é gg 8| & g 4. Defective control module. If the cause of the trouble was not
| 3 5t.a & % g \ located in the previous tests, replace the control module.
< z
E = w ol |lz& ; S ) {Standard transmission coaches) SYSTEM DOES 1. Defective stop lamp switch or wiring. Test switch and wiring as
2 LR =S NOT DISENGAGE WHEN CLUTCH PEDAL specified under 8 following.
IS DEPRESSED. 2. Faulty control module. If the stop lamp switch was foundto bein
good condition, replace the control moduie.




Date 1-1-89

Date e,

Page L

Page. 9-19

MC-9 MAINTENANCE MANUAL

MC-9 MAINTENANCE MANUAL

TROUBLE

TROUBLE CAUSE CRUISE CONTROL WILL NOT SET

CRUISE CONTROL WILL NOT SET 1. Coach speed was below 20 mph or above the preset top limit
when Set switch was depressed.

2. Cruise control Power switch not ON.

3. Defective Power switch or wiring to or from Power switch.
Check for presence of 24 VDC AT SWITCH TERMINALS AS
REQUIRED. Replace switch or wiring if defective.

4. Set/Resume switch defective or grounded, or defective wiring
to or from switch. Check for presence of 24 VDC as required at
connector 1 when switch is held in SET and RESUME positions.
Replace switch or wiring if defective.

5. Defective solenoid assembly, air pressure reducing vaive, or
wiring. Perform the following tests:

a. Build coach air system pressure to governor cutout and
secure in place by means other than air brakes.

b. Turn off cruise controi.

c. Disconnect wiring connector 4.

d. Apply +24 VDC to socket 1 and -24 VDC to pin 4 while making
observation in step 5.

e. Listen for audibte click and .sound of air escaping from
exhaust port on exhaust solenoid. If exhaust is heard, pro-
ceed to step 7.

f. If no clicks are heard, solenoid assembly must be replaced.

g. Ifsolenoid clicks and no air is exhausted, check for presence
of 60 psi (414 kPa) air pressure atthe solenoid. If air pressure
check is satisfactory, replace exhaust solenoid. If 60 psi is not
present, the reducing valve or connecting air lines must be
repaired or replaced.

6. Defective inversion valve or air cylinder. Perform the following
tests:

a. Apply +24 VDC to pins 3and 4 and -24 VDC to sockets 1 and
2 of connector 4 while making observation in step 2.

b. Listen for audible click and observe movement of throttle
cable at air cylinder.

c. If throttle does not move, check for air pressure at fittings B
and C (solenoid assembly and air cylinder).

d. If air pressure is present at B but not at C, inversion valve or
connecting air lines must be repaired or replaced.

e. If no air pressure is present at B, replace solenoid assembly.

f. If air pressure is present at C, check for damage to air
cylinder and/or throttle cable. Check for cable binding and
repair as required. Check resistance between sockets of
connector 3, as shown in following chart

Socket Resistance

1and 3 3600-4400 ohms
2and 3 108C-1320 ohms
1and2 4320-5280 ohms

Ifthese values are not obtained, replace air cylinder potentiom-
eter or repair potentiometer wiring as required.
7. Defective control module. Perform the following tests:

a. Turn cruise control system off.

b. Measure resistance between controt module ground wire
and coach ground. Measure resistance between socket 3 of
connector 3 and control module ground wire. In both cases
resistance should be 0. Replace control module if any resis-
tance is measured. '

CAUSE

8. Defective air brake stop lamp switch or assaciated lines. Per-
form the following tests:

a.
b.
c.

—

Secure coach from rolling by biocking the wheels.

Vent all air pressure by opening the drain cocks.

Turn ignition or master control switch to ON and observe the
brake lights. If they are lighted, replace the air brake stop
lamp switch.

- If brake lights are notlighted, close the drain cocks and build

coach air pressure to 100 psi (690 kPa). With engine operat-
ing, apply and release the service brakes.

- Vent all air pressure by opening the drain cocks.

Check for presence of 24 VDC at both terminais of the brake
stop lamp switch. If voltage is present, check for air pressure
trapped in stop lamp switch air line. If air pressure is present,
determine the cause and repair the air system. If no air
pressure is present, replace the stop lamp switch.

9. Defective speed sensor. Perform the following test:

a.

b.

c.

Check for loose or improper mounting of speed sensor. Cor-
rect as required.

Jack up the coach drive wheels and block the front wheels.
Place transmission in neutral and release the air brakes.
Disconnect connector number 2. Measure the resistance
between terminal 3 of the connector and coach ground. If
resistance is not between 250 and 3000 ohms, speed sensor
or associated wiring is shorted or open.

. Ground pin 3 of connector with a jumper wire. Disconnect

connector 5. Measure the resistance between pin 1 and
coach ground, and between socket 2 and ground. If the
resistance is greater than 10 ohms in either test, replace the
wiring between connectors 2 and 5.

. Set ohmmeter on lowest DC voitage scale and connect the

leads to pin 1 and socket 2 of the speed sensor side of
connector 5. Rotate the coach drive wheels and observe the
ohmmeter indication. If the meter need!e is not deflected from
one side of 0 to the other during wheel rotation, the speed
sensor is defective.

10. (Standard Transmission Coach) Clutch pedal travel insuffi-
cient, clutch switch misadjusted or defective, or associated
wiring faulty.

a.

<b.

Turn cruise control system power on. Check if clutch pedal
is fully released and in firm contact with clutch switch.
With clutch out (released), check for 24 VDC at both termi-
nals of clutch switch. If voltage is present at both terminals,
proceed to step 5.

. If voltage is present at only one terminal, depress the switch

manually and check for power at both terminals. if there is
power at both terminals when the switch is manually
depressed, the switch requires adjustment. It not, the switch
is defective.

. If there is not 24 VDC at either switch terminal, turn the

cruise control system off and measure the resistance
across the terminais of the clutch switch. If resistance is
more than 2 ohms, the switch is defective.

. Measure the resistance across pins 1 and 2 of connector 2.

If the resistance measures more than 5 ohms, the wiring to
the clutch switch is detective.
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TROUBLE

SYSTEM DROPS OUT OF CRUISE MODE BY
ITSELF, AND SPEED MUST BE RESET

SYSTEM INTERMITTENTLY DROPS QUT OF
CRUISE MODE BUT RESUMES ORIGINAL SPEED
OR GLOSE TO IT; DOES NOT REQUIRE MANUAL
RESETTING OF THE SYSTEM.

SYSTEM DROPS OUT OF A SMOOTH CONTROL
AND OSCILLATES ABOVE AND BELOW SPEED
SETTING. RETURNS BY ITSELF TO SMOOTH
CONTROL MODE.

SYSTEM OSCILLATES ABOVE AND BELOW SPEED
SETTING:; WILL NOT HOLD SET SPEED WITHIN
+1 MPH ON LEVEL HIGHWAY.

—

1.

CAUSE

. Shorted stop lamp switch or wiring.
. Power to control module intermittent. iInspect wiring and on/ off

switch and replace as needed.

. Speed sensor switch defective or improperly adjusted. Switch

wiring faulty.

. Defective CA-1 control module; replace if 1,2 or 3 are not the

cause of the trouble.

. Set switch has internal mechanical fault — replace.
. On standard transmission coach, clutch switch faulty or

improperly adjusted.

. Defective control module; replace if 1 or 2 is notthe cause of

the troubie.

. Intermittent shorting or breaking of the air cylinder potentiom-

eter wiring. Inspect for faulty wiring; replace potentiometer.

. Defective control module or wiring. Replace module if source of

trouble was not potentiometer.

Speed sensor defective or improperly adjusted. Test sensor
output as described in 9 above.

. Air cylinder improperly installed. Check the travel of the throttie

cable in relation to the full travel of the engine throttle. The air
cylinder should increase engine rpm from idle to governed rpm
in not less than 1% (31 mm).

. Air cylinder potentiometer or associated wiring defective. Visu-

ally inspect for broken or damaged wiring. Disconnect connec-
tor number 3 and check the resistance between the sockets and
terminais. Resistance values are shown in .6, above. If these
readings are not obtained, replace the air cylinder poten-
tiometer. '

. Faulty control module. If the cause of the trouble was not iso-

lated in the previous tests, replace the control module.
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FUEL SYSTEM SPECIFICATIONS

STANDARD PRIMARY FUEL FILTER (STRAINER)
Manufactuier ’

Type ...................................................................... X AC
Element & Gasket Part No, . """t SO et s s S 250107755(?’19-0”
.......................................................... -915)

Element Torque .........
QU Torque 2/3 of a turn after contacting gasket

STANDARD SECONDARY FUEL FILTER

1I\’/ianufacturer ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, AC

Element 8 Bacrer P :.'::::,','f,'::,‘_'f.'.‘.'ff.'f.'.':,','::,'.'f,',','f.'::::::.'.'.'f-.'.':.'.',':,'.'ff:::.'f,','f_‘ffff:i:::f,.'.'f'z:s;c;;:c);;ss:&s.s}-;osr;
OPTIONAL PRIMARY FUEL FILTER (STRAINER)

MaNUIACIUEN ... AC

;y:r:em &GaSket Pan No ............................................................................................ Cartridge

.................................................................................... 5575032 (T-552)

OPTIONAL SECONDARY FUEL FILTER
Manufacturer

TP i oo 1 s A SN s e UL 4T 0 1000 e T -
Element & Gasket Part No. B8 AR R e O AASERP: 5574508(19:”;;%9)(9
D PAM N smmioco i ni b ki S S ST v s e e S SR e e e e n = ) -

FUEL TANK

Capacity, Imp. . vveeennnn ..

Capacnt; U.g. SR S A S S AR G ol d i W B T WG ETHA 2 v e e e o e .. 120 gals. (545 liters)
Ausiiary Fusl Tank, US. (Option) .1 11 '35 g, (1329 ltery

...... ] .5 liters

AIR CLEANER — DRY TYPE

NumberUsed.................ooovvni .

LT T e it il 1
Eloment Nos T RN o A T Sy s R 0 S BB S SGN S5 8 N s Nelson

AIR RESTRICTION INDICATOR
Number Used

MANUIBCIUREr .. ... .. i
INGICRIES g T K S MRS LU S 300 s s s B SO S ilter Minder
............................................................................. at 25" (635 mm) water

SERVICE TOOLS

MANY OF THE TOOLS LISTED IN THIS SECTION ARE SPECIALLY DESI

GNED TO MEET TH
OF VARIOUS SERVICE OPERATIONS. THEY ARE AVAILABLE FOR PURCHASE THROUGH nggsos
COACH INDUSTRIES, SERVICE PARTS DIVISION AND UNIVERSAL COACH PARTS OR WHERE

PRACTICAL. MAY BE MANUFACTURED BY THE OPERATOR.IN T
AVAILABLE UPON REQUEST . HESE CASES, DRAWINGS ARE

20-33 Socket - Tightening Fuel Line Fithngs
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SERVICE BULLETINS

Service Bulletins will be issued from time to time to acquaint users with the latest service procedures. The numper, date

andtitle of bulletins pertaining to this section should be noted below as soon as received. Bulletins should then befiled for
future reference.

Number Date ) Subject




