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Section 12: BRAKE AND AIR SYSTEM

1. AIRSYSTEM

The basic air system consists of an air
compressor, reservoirs, valves, filters and
interconnecting lines and hoses. It provides a
means for braking, operating controls and
accessories, and suspension (refer to Section
16, "Suspension”, for complete information on
suspension description and maintenance). An
air system schematic diagram is annexed in the
technical publications box provided with the
vehicle for better understanding of the system.

2. BRAKES

This vehicle uses both the service brake and
emergency/parking brake. The service brake air
system is divided into two independent circuits
to isolate front brakes from rear brakes, thus
providing safe breaking in the event that one
circuit fails. Front axle brakes operate from the
secondary air system, while brakes on both the
drive axle and tag axle operate from the primary
air system.

NOTE

The tag axle service brake operates only when
the axle is in normal ride position (loaded and
down).

Furthermore, the brake application or release,
which is speed up by a pneumatic relay valve (R-
12), will start with the rear axles and will be
followed by the front axle, thus providing uniform
braking on a slippery road. The vehicle is also
equipped with an Anti-Lock Braking System
(ABS), which is detailed later in this section.

The drive and tag axles are provided with
spring-loaded emergency/parking brakes, which
are applied automatically whenever the control
valve supply pressure drops below 40 psi (275
kPa). The optional emergency/parking brake
overrule system allows the driver to release
spring brakes, and to move the vehicle to a safe
parking place, such as in the case of a self-
application of these brakes due to a drop in air
pressure.

3. AIR RESERVOIRS

The air coming from the air dryer is first
forwarded to the wet air tank, then to the primary
(for the primary brake system), secondary (for
the secondary brake system), and accessory
(for the pneumatic accessories) air tanks

(Fig. 1).
Two additional air reservoirs may be installed on

the vehicle: the kneeling air tank and emergency
/ parking brake overrule air tank.

EMERGENCY/PARKING BRAKE

SECONDARY AIR TANK ACCESSORY AIR TANK

T
i
'
v
'
'
1
i
1
i
1
h
1
1
1

OVERRULE AIR TANK
(COACH ONLY) FILL & DRAIN VALVES
EXPANSION AIR TANKS
WET AIR TANK Aﬁgi’?f&?
ZF TRANSMISSION | AIR DRYER
AIR DRYER
AIR TANK PURGE TANK |
( T ( )

(XL2-45)
WET AIR TANK

DRAIN & FILL VALVES
{XL.2-40 & 45E)

| > > | B
PING TANK | / :
| (O
7 { [
HH il )
1 I

WET AIR TANK EXPANSION AIR TANKS | ACCESSORY KNEELING AIR TANK
DRAIN & FILL VALVES PRIMARY AIR TANK Ef:ﬂﬁ:«os'\‘ AIR TANK (COACH ONLY)

FIGURE 1: AIR RESERVOIRS LOCATION

12-5

24006



Section 12: BRAKE AND AIR SYSTEM

3.1 MAINTENANCE

Ensure that the wet (main) air tank is purged
during pre-starting inspection. In addition, it is
good practice to purge this reservoir at the end
of every working day. The remaining reservoirs
must be purged at every 12,500 miles (or 20 000
km) or once every year, whichever comes first.

3.1.1 Wet (Main) Air Tank

This reservoir, located above the L.H. wheel of
drive axle in the rear wheelhousing, is provided
with a bottom drain valve. A recommended
purge using the bottom drain valve should be
done every 12,500 miles (20 000 km), or once a
year, whichever comes first.

3.1.2

This reservoir is located above the R.H. wheel of
the drive axle and is provided with a bottom
drain valve (Fig. 1). It is recommended to purge
the primary air tank every 12,500 miles (20 000
km) or once a year, whichever comes first.

Primary Air Tank

FIGURE 2: REAR VALVE LOCATION (TYPICAL) 12202

3.1.3 Accessory Air Tank

The accessory air tank is installed close to the
front axle and is provided with a bottom drain
valve (Fig. 1).

Purge the reservoir by it's drain valve every
12,500 miles (20 000 km) or once a year,
whichever comes first.

12-6

C

ACCESSORY AIR TANK -
FILL VALVE

ACCESSORY AIR FILTER DRAIN VALVE
FIGURE 3: FRONT SERVICE COMPARTMENT

12201
3.1.4 Emergency/Parking Brake Overrule Air
Tank

Installed on vehicles equipped with this option,
this reservoir is located aft of the evaporator
compartment (Fig. 1). It is provided with a
bottom drain valve.

Purge this reservoir every 12,500 miles (20 000
km) or once a year, whichever comes first.

3.1.5 Secondary Air Tank

This tank is located in the front wheelhousing,
behind the steering axle (Fig. 1). It is provided
with a bottom drain valve.

Purge this reservoir every 12,500 miles (20 000
km) or once a year, whichever comes first.

3.1.6  Kneeling Air Tank

The kneeling air tank is installed on vehicles
equipped with the Kneeling or Hi/Low-Buoy
options. It is located in the front wheelhousing
(Fig. 1), and is provided with a bottom drain
valve.

3.2 PING TANK

The ping tank may be located behind the tag
axle or in the engine compartment; in this case,
it is accessible through the engine compartment
R.H. side door. It is used to dissipate heat and to
reduce noise produced by the air compressor
cycling on and off.
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4. AIR SYSTEM EMERGENCY FILL
VALVES

All vehicles come equipped with two emergency
fill valves that enable system pressurization by
an external source such as an air compressor.
The rear valve is located in the engine
compartment and is accessible from engine
R.H. side door (Fig 2.). It can be positioned
close to the door hinge or the door opening.

N\ cauTtion AN

Maximum allowable air pressure is 125 psi
(860 kPa). Air filled through these two
points will pass through the standard air
filtering system provided by Prevost. Do not
fill system by any point on the system.

The front valve is located in the front service
compartment close to R.H. side of door frame

(Fig. 3).

These two air system emergency fill valves are
fitted with the same valve stems as standard
tires, and can be filled by any standard external
air supply line.

The rear air system emergency fill valve will
supply air for all systems (brakes, suspension
and accessories) while the front fill valve will
supply air for accessories only.

5. ACCESSORY AIR FILTER

SWIRLING
PIECE

FILTER

'/ ELEMENT

BAFFLE\@

O'RING

DRAIN VALVE
BODY

BOWL
FILTER
GLASS

GLASS
RETAINER

FIGURE 4: ACCESSORY AIR FILTER

12088
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This filter is located inside the front service
compartment (Fig. 3). Its main function consists
in filtering the air supplied to the accessory air
system, when connected to an external supply
line. Ensure filter is purged whenever supplying
the system with an external air line and at least
every 12,500 miles (20 000 km). To purge, open
drain valve (Fig. 4), let the moisture come out,
then close the drain valve.

51 FILTER ELEMENT REPLACEMENT

Replace filter element whichever of the following
occurs first: every 100,000 miles (160 000 km),
every two years, or whenever differential
pressure exceeds 15 psi (105 kPa) between
filter inlet and outlet ports. Check condition of all
three O’rings for damage. Replace when
necessary (Fig. 4).

5.2 CLEANING

Clean filter body and bowl with a warm water
and soap solution. Rinse thoroughly with clean
water. Blow dry with compressed air making
sure the air stream is moisture free and clean.
Pay particular attention to the internal passages.

Inspect all parts for damage and replace if
necessary.

6. AIR GAUGES (PRIMARY, SECONDARY
AND ACCESSORY)

The air pressure gauges, located on the
dashboard (see "Operator's Manual® or
“Owner's Manual”), are connected to the DC-4
double check valve, located on the pneumatic
accessory panel in the front service compart-
ment.

The latter is connected to the air lines running
from the primary and secondary air tanks, as
shown on the pneumatic system diagram
provided in the technical publications box. The
accessory air gauge is connected to the
accessory air tank using the drain valve
connector. The vehicle should never be set in
motion until the buzzer alarm and warning lights
turn off, i.e. when air pressure registers at least
66 psi (455 kPa). Moreover, if pressure drops
below 66 psi (455 kPa), the "Low air pressure"
warning lights will turn on, and the "Low air
pressure” buzzer will sound. Stop the vehicle
immediately, determine and correct the cause(s)
of pressure loss. Check the gauges regularly
with an accurate test gauge. Replace the gauge
with a new unit if there is a difference of 4 psi
(27 kPa) or more in the reading.
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7. AIRFILTER/DRYER
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FIGURE 5: HALDEX AIR FILTER DRYER 12194

The air filter/dryer is located in front of rear
wheelhousing above drive axle (Fig. 1 & 5). Its
purpose is to remove moisture that could
damage the air system before the air enters the
system reservoir. The air filter/dryer also filters
the air to remove dirt, compressor oil, and other
contaminants that can damage the system.
Change cartridge every 100,000 miles (160 000
km) or once every two years, whichever comes
first. The air dryer may be purged for mainte-
nance purposes using the remote drain valve
located in the engine compartment and
accessible through the engine compartment
R.H. side door. The valve is positioned over the
battery assembly, close to the door hinge or
close to the L.H. side of door opening depending
on type of vehicle (Fig. 2). The air filter/dryer has
a built-in governor to maintain the system
between 108 psig and 123 psig.

Maintenance and repair information is supplied
in the maintenance information annexed to this
section.

7.1 AIR FILTER/DRYER PURGE TANK

A tank is supplied to purge the air filter/dryer to
remove moisture and contaminants.

8. AIRLINES

Copper piping, nylon-reinforced tubing, and
flexible hoses are used to connect the units in
the pneumatic system, including air brake
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system, suspension system and accessory
systems such as the entrance door, fresh air
damper cylinder, air horns, etc. Furthermore, the
nylon tubing is color coded to ease identification.
Refer to the following table for the complete
color identification code. Service instructions for
each type of air line are also provided under the
applicable headings.

Color Circuit

Red Secondary

Green Primary and Delivery
Yellow Parking Brake

Blue Suspension

Black Accessory

Brown Trailer Brake

8.1 COPPER PIPING

A heat dissipation copper piping assembly is
used to dissipate the heat coming from the
compressor before it enters the air filter/dryer.
Connections should be checked for leakage at
least every 6,250 miles (10 000 km) or twice a
year, whichever comes first. Tighten or replace
when necessary. When replacing copper piping,
the parts must be free of burrs, copper cuttings,
and dirt. Blow out piping with compressed air.
Any such particles will destroy sealing seats in
air control units. Also, new piping must be the
same size as the old one.

8.2 FLEXIBLE HOSES

A flexible hose is used normally where it is
impractical to use copper or nylon tubing due to
constant flexing during operation, such as brake
chamber hoses. Hose connections should be
tested for leakage at least every 6,250 miles
(10 000 km) or twice a year, whichever comes
first and tightened or replaced if necessary. Any
hose which is chafed, worn or kinked should be
replaced.

Teflon-braided stainless steel hoses used in the
engine compartment must be replaced only with
similar hoses.

8.3 NYLON TUBING

Nylon tubing is used for air lines in areas where
usage of this material is suitable. Nylon tubing is
flexible, durable, and weather resistant. When
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replacing an air line, use nylon tubing only
where it has been used previously.

Nylon air lines must never be routed in areas
where temperature could exceed 200°F (93°C).

A\ cauTtion AN

Nylon air lines should be used to replace
existing nylon lines only, and must comply
with the color identification code to ease
pneumatic system troubleshooting.

8.4 AIR LINE OPERATING TEST

If any trouble symptom such as slow brake
application or slow brake release indicates a
restricted or clogged air line, disconnect the
suspected tube or hose at both ends and blow
through it to clear the passage.

Inspect tubing and hose for partial restriction
that may be caused by dents or kinks. If such a
condition is found, the tubing or hose should be
replaced.

8.5 AIR LINE LEAKAGE TEST

With air system fully charged and the brakes
applied, coat all tubing and hose connections
with a soapy solution to check for air leakage.
No leakage is permitted. Leakage can
sometimes be corrected by tightening the
connection. If this fails to correct the leakage,
new fittings, nylon tubing, copper tubing,
teflon-braided stainless steel and flexible hoses
must be installed as applicable.

8.6 MAINTENANCE

Inspect all lines for cuts, swelling, kinks or other
damage or deterioration. Check for lines being
pinched by other components. Retaining clips
and ties must be in place.

Any support or bracket should be in good
condition and mounted firmly in position. Hose
spring guards should be in usable condition and
not distorted. Particular attention should be
given to long lines. Any supporting component
(clips, ties, grommets, etc.) must be secured to
prevent against unnecessary vibration and
eventual loosening of connection. Any detected
leak should be repaired. Be sure nylon lines are
not near areas of intense heat. Check for any
missing grommets or loose material where
chafing or cutting may occur. Replace with new
material as required. In general, lines should be
securely located in position and free from any
binding condition which would hinder air flow.
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9. PRESSURE REGULATING VALVES

There is one pressure regulator for the belt
tensioners, and an optional one installed on
vehicles equipped with the world transmission
output retarder.

The belt tensioner pressure regulating valve is
located in the engine compartment above the
doors and is used to limit the air pressure in belt
tensioners to 50 + 2 psi (345 + 15 kPa) for
coaches, WE and WO MTH and to 45 + 2 psi
(310 £ 15 kPa) for W5 MTH (Fig. 7).

The optional regulator is located in the engine
compartment (accessible through the engine
R.H. side door). It is used for transmission
retarder and should be adjusted to 80 = 3 psi
(550 £ 20 kPa).

Air Pressure Air Pressure
(psi) (kPa)
series 60 series 60
Belt 50 (coach, 345
Tensioner WE & WO0)
45 (W5) 310
Retarder 80+3 550 + 20
9.1 MAINTENANCE

Every 100,000 miles (160 000 km) or once every
two years, whichever comes first, disassemble
the regulating valve and wash all metal parts in
a cleaning solvent (Fig.6). Examine the
diaphragm; if cracked, worn or damaged,
replace with a new one. If the valve is
excessively grooved or pitted, it should be
replaced. Replace any other part that appears
worn or damaged. After reassembly, adjust to
the specified pressure setting and check for air
leakage.

VALVE SPRING T

VALVE
RELIEF __ =) o=V
DIAPHRAGM AND | £ =i CHAMBER
VALVE PINASS. 51— |

)

|| l«—BONNET
REGULATING L= |

SPRING I

@

“— NUT
ADJUSTMENT
SCREW

FIGURE 6: AIR PRESSURE REGULATING VALVE 121418
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9.2 PRESSURE SETTING PROCEDURE

Remove the dust cap from the pressure check
valve (Fig. 7). Attach a pressure gauge at this
port and check the pressure reading. If the
pressure reading is incorrect, adjust as follows:

1. Loosen the locking nut, turn the adjustment
screw counterclockwise to decrease pres-
sure by approximately 10 psi (70 kPa) below
the required pressure.

2. Turn the adjustment screw clockwise to
increase the pressure slowly until the re-
quired pressure setting is reached. Tighten
the locking nut.

3. Remove pressure gauge and replace dust
cap on the air pressure check valve.

Lo H

AIR PRESSURE BELT TENSIONER
REGULATOR PRESSURE RELEASING

AIR PRESSURE
CHECK VALVE

FIGURE 7: AIR PRESSURE REGULATOR 12200

10. AIR COMPRESSOR (BA-921)

The air compressor is located on starter side of
the engine, on the rear of the engine gear case
(Fig. 8). Its function is to provide and maintain
air under pressure to operate devices in brake
and air systems.

This air compressor also drives the engine fuel
pump which is bolted to the rear end of the
compressor. The compressor crankshaft is
designed to accept a drive coupling which is
placed between the compressor and fuel pump.
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The compressor is driven by the bull gear, and
is water cooled. Engine coolant is fed to the
compressor through a flexible hose tapped into
the block water jacket and connected to the rear
of the compressor. Coolant returns from the top
of the compressor (governor side) through a
flexible hose to the engine pump.

The air is taken from the air intake manifold and
entered in the top of the compressor. The
compressed air is pushed into the discharge line
located on side of the compressor, which sends
air to the air dryer. Lubricating oil is supplied to
the compressor by a line from the cylinder block
oil gallery connected to the air compressor.
Lubricating oil returns to the engine crankcase
through the air compressor drive assembly.

Maintenance and repair information on the
Bendix BA-921 air compressor is supplied in the
applicable booklet annexed to this section under
reference number SD-01-676.

e
e
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(&) O
AIR COMPRESS%R

FIGURE 8: AIR COMPRESSOR LOCATION 03061

10.1 COMPRESSOR REMOVAL AND

INSTALLATION

1. Exhaust compressed air from air system by
opening the drain valve of each air tank.

2. Drain the engine cooling system. See
Section 5: "Cooling System".

3. ldentify and disconnect all air, coolant and
oil lines from the compressor assembly.

4. Access the compressor by the engine R.H.
side compartment. Remove the four com-
pressor mounting bolts and the two fuel
pump support bracket bolts.

5. Slide air compressor rearward to disengage
the hub from coupling. Remove the air
COmpressor.

Reverse removal procedure for installation.
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11. EMERGENCY/PARKING BRAKE
CONTROL VALVE (PP-1)

A push-pull control valve mounted on the L.H.
lateral console is provided for parking brake
application or release. The spring brakes are
self-actuated whenever the control valve supply
pressure drops below 40 psi (275 kPa). In the
UP position, brakes are ON. In the DOWN
position, brakes are RELEASED. A protective
case around the knob prevents accidentally
releasing the brakes.

FIGURE 9: PP-1

Maintenance and repair information on this valve
is supplied in the applicable booklet annexed to
this  section under reference  number
SD-03-3611.

Remove the valve the following way:

12142

1. Drain the air system.

2. Access this valve by tearing out the finishing
panel, which holds the controls in place

(Fig. 9).
Disconnect the air tubes.

3

4. Remove the retaining screws.
5. Service or replace the valve.
6

Installation is the reverse of removal.

12. EMERGENCY / PARKING BRAKE
OVERRULE CONTROL VALVE (RD-3)

A RD-3 control valve is used with the optional
parking brake overrule system. In the case of
self-application of spring brakes due to a
pressure drop, the brakes can be released by
holding down this control valve. Maintenance
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and repair information on this valve is supplied
in the applicable booklet annexed to this section
under reference number SD-03-3611.

FIGURE 10: RD-3 12136

13. FLIP-FLOP CONTROL VALVE (TW-1)

A flip-flop control valve mounted on the L.H.
lateral console is provided to unload tag axle air
springs (and to lift tag axle if vehicle is so
equipped). Another one controls the low-buoy
system (coaches only). It is a manually operated
"on-off' valve. Maintenance and repair
information on this valve is supplied in the
applicable booklet annexed to this section under
reference number SD-03-3602.

\

FIGURE 11: TW-1 12138

14. DUAL BRAKE APPLICATION VALVE
(E-10P)

The E-10P dual brake valve is a floor mounted,
foot-operated type brake valve with two separate
supply and delivery circuits. This valve is located
in the front service compartment (Fig. 12).
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14.1 BRAKE PEDAL ADJUSTMENT

After brake pedal replacement or repair, adjust
the pedal to its proper position according to the
following procedure:

1. Replace the linkage, loosen threaded rod
lock nuts and screw or unscrew the
threaded adjustment rod in order to obtain a
45° brake pedal inclination (Fig. 12).

2. Tighten threaded rod lock nuts.

14.1.1 Maintenance

Maintenance and repair information on the E-10P
dual brake application valve is supplied in the
applicable booklet annexed to this section under
reference number SD-03-830.

BRAKE PEDAL

DUAL BRAKE
APPLICATION
VALVE

FIGURE 12: BRAKE PEDAL ADJUSTMENT

15. STOPLIGHT SWITCHES

Two electro-pneumatic stoplight switches are
mounted on the dual brake application valve (E-
12). The upper one is used for the primary air
circuit while the lower one is used for the
secondary air circuit. Both switches are
connected in parallel and have the same
purpose, i.e. completing the electrical circuit and
lighting the stoplights when a brake application
is made. The upper switch (AC Delco) is
designed to close its contact between 2 psi and
4 psi (14 kPa to 28 kPa) (Fig. 13), while the
lower one (Bendix, SL-5) closes its contact at 4
psi (28 kPa) (Fig. 14). The switches are not
serviceable items; if found defective, the
complete unit must be replaced.
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12139

FIGURE 14: BENDIX SWITCH 12140

16. PARKING BRAKE ALARM SWITCH

Refer to the appropriate annexed booklet
(Bendix, SL-5 Stop Light Switch; reference no.
SD-06-2501).

The parking brake alarm uses the same switch
as the stoplights. It is mounted on the spring
brake valve and operates in conjunction with a
NC relay to sound a warning alarm by
completing the electrical circuit when the ignition
key is turned OFF with parking brake released.

17. BRAKE RELAY VALVE (R-12 & R-14)

The primary air system includes three brake
relay valves being supplied by the dual brake
valve, and which function is to speed up the
application and release of the service brakes.

One Wabco R-14 valve located in the rear
underframe supplies the drive axle service brake
air line, while the other two R-12 valves supply
independently both the tag axle right and left
service brake air line and act as interlock valves.
These valves are accessible from under the
vehicle at the level of the tag axle. Maintenance
and repair information on these valves is
supplied in the applicable booklet annexed to
this  section under reference  number
SD-03-1064.



Section 12: BRAKE AND AIR SYSTEM

FIGURE 15: R-12 12074
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18. QUICK RELEASE VALVES (QR-1)

The quick release valve is located on the front
axle service brakes air line and permit rapid
exhaust of air pressure from brakes, thus
decreasing the brake release time.

Maintenance and repair information on this valve
is supplied in the applicable booklet annexed to
this section under reference number SD-03-901.

FIGURE 16: R-14 12207

FIGURE 17: QR-1 12075

19. SPRING BRAKE VALVE (SR-7)

The spring brake valve is located in the rear
underframe. The SR-7 Modulating Valve is used
in conjunction with a dual air brake system and
spring brake actuator and performs the following
functions:

@ Provides a rapid application of the spring
brake actuator when parking.
@ Modulates the spring brake actuator

application using the dual brake valve
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should a primary failure occur in the service
brake system.

@ Prevents compounding of service and spring
forces.

Maintenance and repair information on the
spring brake valve is supplied in the applicable
booklet annexed to this section under reference
number SD-03-9043.

FIGURE 18: SR-7 12206

20. PRESSURE PROTECTION VALVE (PR-4)

Maintenance and repair information on the
pressure protection valve is supplied in the
applicable booklet annexed to this section under
reference number SD-03-2010.

The air system includes two pressure protection
valves (Fig. 19). One valve is installed on the
manifold block, and insures at all times a
minimum pressure of 70 psi (482 kPa) in the
suspension air system in the event that a
pressure drop occurs in either the suspension
air system or accessory air system. This valve is
located in the front service compartment beside
the air filter.

SPRING —&T] —— CAP
I
=) PISTON
VALVE
INLET = ! S
PORT '

DELIVERY
PORT

PR-4

FIGURE 19: PR-4 12174
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The other valve is installed on the accessory air
tank, and insures a minimum pressure of 70 psi
(482 kPa) in the accessory air system in the
event that a pressure drop occurs in either the
suspension air system or braking air system
(refer to Fig. 1 for accessory air tank location).

21. LOW PRESSURE INDICATOR (LP-3)

Maintenance and repair information on the low
pressure indicators is supplied in the applicable
booklet annexed to this section under reference
number SD-06-1600.

The air system includes two low pressure
switches (Fig. 20), both located on the
pneumatic accessory panel in the front service
compartment. One serves for the parking brake
signal, its pressure setting is 66 + 6 psi (455 +
40 KkPa). The remaining pressure switch
monitors the parking brake telltale panel
indicator; its pressure setting is 30 psi (205
kPa).

FIGURE 20: LP-3 12078

22. SHUTTLE-TYPE DOUBLE CHECK
VALVE (DC-4)

Maintenance and repair information on the
shuttle-type double check valve is supplied in
the applicable booklet annexed to this section
under reference number SD-03-2202.

The double check valve is located on the
pneumatic accessory panel in the front service
compartment. In the event of a pressure drop in
either the primary or secondary system, this unit
will protect the emergency /parking brake control
valve and the intact portion of the air system
from pressure loss.
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FIGURE 21: DC-4 12134

23. EMERGENCY DOOR OPENING VALVES

Two emergency door opening three-way valves
are installed on coaches. One is in the front
service compartment, readily accessible. The
other one is on the R.H. side lateral console,
close to the entrance door. When used, the
valve releases pressure in the door locking
cylinder, thus allowing the door to be manually

opened.
(7

FIGURE 22: THREE-WAY VALVE 12186

24. AIR HORN VALVE

The air horn valve is located in the L.H. front
service compartment. The air horn button is on

the center of the steering wheel. Refer to
section 23 “ACCESSORIES” for more
information.

25. AIR SYSTEM TROUBLESHOOTING

The following list has been designed to help in
troubleshooting some of the most common
problems in the air system and main causes.
For air brakes troubleshooting, refer to “Air
Brakes Troubleshooting” in this section. For
more troubleshooting information, refer to the
manufacturer's brochures annexed to this
section.
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Air pressure doesn't rise to, or doesn't maintain,
a normal setting:

@ Defective air gauge (registering incorrectly).
Excessive leaking in air system.

Reservoir drain cock open.

Governor poorly adjusted or defective.

Defective compressor.

¢ ¢ ¢ ¢ ¢

Worn compressor or excessive wear on
piston and/or ring.

o

Air pressure rises to normal setting too
slowly.

Excessive leaking in air system:

@ Clogged engine air cleaner.

@ Worn compressor or excessive wear on
piston and/or ring.

@ Engine speed too low.

Air pressure rises above a normal setting:

@ Defective air gauge (registering incorrectly).

@ Governor poorly adjusted or defective.

@ Restriction in line between governor and
compressor unloading mechanism.

Air pressure drops quickly when engine is

stopped:

@ Leaks in compressor discharge valve.
@ Leaks in governor.

@ Leaksin air lines.

@ Leaks in air system valves.

26. BRAKE OPERATION

The vehicle braking system uses both service
and parking air-operated brakes. The air system
is divided into two independent circuits to isolate
the front axle brakes and the rear axle brakes
(drive and tag), thus providing safe brake
operation in the event that one circuit of the
system fails. The primary circuit is connected to
the drive and tag axle brakes, while the
secondary circuit is connected to the front axle
brakes. The tag axle service brakes operate only
when the axle is in the normal driving (loaded)
position. The spring-type emergency brakes are
mounted on the drive and tag axles, and will
apply automatically if primary system pressure
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falls below 40 psi (276 kPa). The optional parking
brake override system can cancel the parking
brakes, enabling the driver to move the vehicle to
a safe parking place. To operate this system,
push down and hold the control knob located on
the R.H. side of the driver’s seat (see "Operator's
Manual" for more details).

Furthermore, brake application or release, which
is speed up by a pneumatic relay valve (R-12),
will start with the rear axles and be followed by
the front axle, thus providing uniform braking on
a slippery surface. The vehicle may also be
equipped with an Anti-lock Brake System (ABS),
detailed later in this section.

Brake and air system maintenance consists of
periodic inspections. Check all parts for damage
and brake adjustment (refer to subsequent
headings in this section for more details). Ensure
all fasteners are tight (refer to “Specifications" for
recommended tightening torques).

27. AIR BRAKES
27.1 DISC BRAKES

Knorr-Bremse SB7000 disc brakes are used on
all axles. The front and drive axle discs are
actuated by 24 square inch effective area air
brake chambers, while on tag axle, the brake
chambers have a 16 square inch effective area
for service brake and a 16 square inch effective
area for emergency/parking brakes. The Knorr-
Bremse SB7000 brakes are supplied with
automatic clearance (slack) adjusters as
standard equipment for easier adjustment. For
more information on disc brake components and
maintenance, refer to the manufacturer's
brochure at the end of this section.

27.1.1 Disc Brake Pads

Brake pads have to be checked on a regular
basis depending on the vehicle operation. The
remaining thickness of the pads should never be
less than 3/32 in (2 mm). To check pad
condition without removing the wheel, verify the
position of guide bushing (6) relatively to guide
sleeve (4) (see Fig. 23). When guide sleeve is in
alignment with guide bushing, brake pad
thickness has to be checked more precisely with
the wheel removed. When replacing brake pads,
all four pads on an axle have to be changed at
the same time. There is no inner or outer pad,
since all pads are the same. Once removed,
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worn pads should be replaced in their original
position.

FIGURE 23: BRAKE PAD CHECK 12117

27.1.2 Caliper Maintenance

Use the following procedure for brake calipers
servicing. The procedure must be followed in
proper sequence to ensure that only needed
repairs or replacements are performed on
calipers. Problems such as hot brakes or
cracked rotors may be effects of sticking
calipers, too-small clearance between rotor and
pad or possible trapped air pressure in the brake
chamber. If any of these symptoms occur,
perform this procedure before replacing the rotor
to ensure the cause of the problem is properly
solved.

1. Check for presence of residual pressure:

To check if there is any residual air pressure in
the brake chamber, make four or five brake
applications, then try to turn the wheel manually,
if the wheel does not turn, use a wrench to crack
the air line and listen for trapped air in the brake
chamber then try to turn the wheel manually
again. If you find trapped air in the brake
booster, ensure that all pneumatic components
in the braking system are functioning properly.

NOTE

A residual pressure of 2-3 PSI in the system is
sufficient to prevent the brakes from releasing.
Also the stop light switch can operate with as
little as 1 PSI, therefore an illuminated brake
light does not mean brakes are dragging.

FIGURE 24: CLEARANCE INSPECTION 12119
3. Measure pad to rotor clearance:

Place a long feeler gauge (long enough to
measure across entire tappet surface) between
the tappet and the backing plate of the pad,
measure clearance at both tappets. Clearance
should range between 0.020 and 0.035 inch (0.5
mm and 0.9 mm), with a maximum difference
between tappet measurements on same brake
of 0.008 inch (0.2 mm).

)
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FIGURE 25: RUNNING CLEARANCE 12116

4. Checking the adjuster

/A WARNING A

2. Pad to rotor clearance inspection:

Remove clip and washer (26 & 45, Fig. 24),
push down retainer bar (11), pull out pin (44)
and remove retainer bar. Push caliper toward
actuator (center of vehicle) for maximum
clearance.

Use only a standard box wrench on the
adjuster hexagonal pinion. Do not over-
torque the pinion as overtorquing will
damage the pinion.

a) Remove cap (37, Fig. 26).

b) Using a box wrench (8 mm), turn the
adjuster pinion (23, Fig. 26) counterclock-
wise about 2 - 3 clicks to increase running
clearance. By operating the braking system
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about 5 - 10 times (30 PSI or 2 bar), the
wrench should turn clockwise in small
increments if the adjuster is functioning
correctly (Figs. 26 and 27).

NOTE

With increasing number of applications, the
incremental adjustment will decrease.

¢) In case of malfunction, i. e. the pinion or box

wrench:

i)  Does not turn.
ii)
iii)

Turns only with the first application.

Turns forwards then backwards with
every application.

In any of the above cases, the automatic
adjuster has failed and the caliper must be
replaced. In such cases the brakes can be
adjusted manually to run a short distance.

d) Take the box wrench off. Replace the cap
and check for proper sealing.

FIGURE 27: BOX WRENCH ON ADJUSTER PINION 12118
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27.1.3 Roadside Inspection for Knorr/Bendix
Air Disc Brakes

The coach is equipped with air disc brakes and
therefore, cannot be inspected using the
requirements for chamber stroke or visible lining
clearance or lining thickness as specified for
drum brakes. The roadside inspector should use
the following instructions to determine that the
air disc brakes are within proper adjustment and
have sufficient pad wear thickness.

The Knorr/Bendix air disc brake is designed to
move freely, with minimal force, in the axial
direction on the two sliding pins as identified in
figure 28. The movement in the axial direction
should not exceed 2 mm (5/64").

Axial Movement
should not exceed
2 mm (5/64")

Floating Pin —p

(exposed)

(covered with boot)

FIGURE 28: CALIPER AXIAL MOVEMENT 12132

The pad thickness can be seen but would
require removal of the tire and rim. An indicator
of the pad wear condition is available by
inspecting the floating pin location in relation to
the rubber bushing as shown in figure 29. When
pads are in new thickness condition, the pin will
be exposed (C) 19 mm (34"). When the pads are
worn to replacement conditions, the pin will be
nearly flush to the bushing (D) or within 1 mm
(3/64") of the edge of the rubber bushing.

FIGURE 29: BRAKE PAD CHECK 12117

27.1.4 Pad Removal

Turn adjuster pinion (23) counterclockwise to
increase pad to rotor clearance (a clicking noise
will be heard). Push caliper toward actuator and
remove pads (12).



Section 12: BRAKE AND AIR SYSTEM

A\ cauTion AN

Do not apply brakes while pads are removed
as this could cause over stroke damage to
the adjusting mechanism.
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FIGURE 30: PAD REMOVAL 12111

27.1.5 Checking Pad Wear

Minimum friction material thickness is 2 mm (A,
Fig. 31)

New friction material has a thickness of 21 mm
(B, Fig. 31)

4. P-KN-004

FIGURE 31: PAD WEAR 12112

27.1.6 Important Pad and Rotor Measurements

A = Rotor thickness (new): 45 mm;

B = Rotor thickness (worn): 37 mm. Requires
replacement;

C = Overall thickness of pad (new): 30 mm,;
D = Backplate: 9 mm;
E = Minimum thickness of pad material: 2 mm;

F = Minimum allowed thickness of overall

backplate and friction material: 11 mm.
Replacement necessary.
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FIGURE 32: ROTOR AND PAD WEAR LIMITS 12113
27.1.7 Checking Caliper Guidance and Seal
Condition

Perform sliding test. You must be able to slide
the caliper easily at any time. Sliding test should
be performed at least every three months or
more often depending on the type of operation.

Sliding Test (Refer to Fig. 33):

a) Using hand pressure only, the caliper (1)
must slide freely with its guide pin arrange-
ments (4-7) across a distance of 1 3/16 inch
(30 mm) when the pads are removed. The
sleeve (5) is sealed using the boot (9) and
the cap (10).

The rubber components (9 and 10) should
show no damage. The positioning must be
checked. If necessary the caliper has to be
repaired using the guide kit (part #611168)
or with the seal and guide kit (part
#611199). When repairing a caliper with the
above kits, make sure all parts in the kit are
used. Use special green grease (Prévost
#683344) to reassemble the slide pin into
the bushing, white or yellow grease (Prévost
#683345) may be used for all other lubrica-
tion needs.

b)

c) Depending on caliper manufacturing date,
black paint may be present on the unsealed
pin (short pin). Paint on the slide pin can
prevent the caliper from sliding properly
especially when the pad starts to wear. If
paint is present on the pin, separate the pin
from the bushing, clean and reinstall the pin

according to procedure.
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NOTE

Do not attempt to use thinner or alcohol to
clean the pin without removing it as it may
damage the rubber bushing.

A\ caution AN

Any ingress of water and dirt will lead to
corrosion and may affect the function of the
actuation mechanism and adjuster unit.
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b) If boots are damaged but show no
corrosion, the boots and tappets should be
replaced (Prévost #611177).

27.1.9 Pad Installation

Turn adjuster pinion (23, Fig. 35) counterclock-
wise until tappets are fully retracted and clean
pad seat area. Slide caliper to full outboard
position and install outside pad. Slide caliper to
full inboard position and install inside pad.

/A WARNING A

It is recommended to change all pads on an
axle at the same time.

e

FIGURE 33: CALIPER GUIDANCE 12114

27.1.8 Checking the Tappet Boots

a) The rubber boots (13, Fig. 34) should show
no damage, check the attachment.

FIGURE 34: RUBBER BOOTS 12115
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FIGURE 35: PAD INSTALLATION 12111

27.1.10 Adjusting the Running Clearance

a) Insert a feeler gauge 0.028 inch (0.7 mm
thickness) between tappet and pad backplate
(Fig. 36). Turn adjuster pinion clockwise until
0.028 inch (0.7 mm) clearance is achieved.
Replace cap (37) (Prévost # 641313).

b) To ensure a constant running clearance
between the rotor and pads, the brake is
equipped with an automatic adjuster unit.
When the pads and rotor wear, the running
clearance between the pads and rotor
increases. The adjuster (23, Fig.36) and
turning device turn the threaded tubes by the
amount necessary to compensate the wear.

Total running clearance should be between
0.020 and 0.035 inch (0.5 and 0.9 mm). Smaller
clearances may lead to overheating problems.
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FIGURE 36: RUNNING CLEARANCE 12116

27.1.11 Brake Tools

Four brake tools are available from Prévost to
facilitate disc brake maintenance:

a)
b)
c)
d)

#641321, Tappet with boot (item 13).
#641322, Caliper inner boot (item 9).
#641323, Caliper bushing (item 7).
#641435, Fork for boot tappet (item 13).

Maintenance tip

Using the following procedure, pad wear can be
determined without removing the wheel.

27.1.12 Checking Brake Pads

Brake pads have to be checked on a regular
basis depending on the vehicle operation. The
remaining thickness of the pads should never be
less than 3/32 inch (2 mm). To check pad
condition without removing the wheel, verify the
position of guide bushing (6) relatively to guide
sleeve (4) (Fig. 37). When guide sleeve is in
alignment with guide bushing, brake pad
thickness must be checked more precisely with
wheel removed. When replacing the brake pads,
all four pads on an axle have to be changed at
the same time. There is no inner or outer pad,
since all pads are the same. Worn pads should
be replaced in the same position.

FIGURE 37: BRAKE PAD CHECK 12117
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27.1.13 Torque specifications

For proper caliper maintenance, refer to the
following figures.

325 - 375 Ibf-ft

FIGURE 39: TORQUE SPECIFICATION 12149

28. SAFE SERVICE PROCEDURES

Most recently manufactured brake linings no
longer contain asbestos fibers. Instead of
asbestos, these linings contain a variety of
ingredients, including glass fibers, mineral wool,
aramid fibers, ceramic fibers, and carbon fibers.
At present, OSHA (Occupational Safety and
Health Administration) does not specifically
regulate these non-asbestos fibers, except as
nuisance dust. Medical experts do not agree
about the potential long-term risks from working
with  and inhaling non-asbestos fibers.
Nonetheless some experts think that long-term
exposure to some non-asbestos fibers could
cause diseases of the lung, including pneumo-
coniosis, fibrosis, and cancer. Therefore, lining
suppliers recommend that workers use caution
to avoid creating and breathing dust when
working on brakes that contain non-asbestos
fibers.



Section 12: BRAKE AND AIR SYSTEM

/A WARNING A

Whenever possible, work on brakes in a
separate area away from other operations.

Always wear a respirator approved by
NIOSH (National Institute of Occupational
Safety and Health) or MSHA (Mine Safety
and Health Administration) during all brake

service procedures. Wear the respirator
from removal of the wheels through
assembly.

NEVER use compressed air or dry brushing
to clean brake parts or assemblies. OSHA
recommends that you use cylinders that
enclose the brake. These cylinders have
vacuums with high efficiency (HEPA (Health
and Environment Protection Agency)) filters
and workmans’ arm sleeves. But, if such
equipment is not available, carefully clean
parts and assemblies in the open air.

Clean brake parts and assemblies in the
open air. During disassembly, carefully
place all parts on the floor to avoid getting
dust into the air. Use an industrial vacuum
cleaner with a HEPA filter system to clean
dust from the brake drums, backing plates
and other brake parts. After using the
vacuum, remove any remaining dust with a
rag soaked in water and wrung until nearly
dry.

If you must grind or machine brake linings,
take additional precautions because contact
with fiber dust is higher during these
operations. In addition to wearing an
approved respirator, do such work in an
area with exhaust ventilation.

When cleaning the work area, NEVER use
compressed air or dry sweeping to clean the
work area. Use an industrial vacuum with a
HEPA filter and rags soaked in water and
wrung until nearly dry. Dispose of used rags
with care to avoid getting dust into the air.
Use an approved respirator when emptying
vacuum cleaners and handling used rags.

Wash your hands before eating, drinking or
smoking. Do not wear your work clothes
home. Vacuum your work clothes after use
and then launder them separately, without
shaking, to prevent fiber dust from getting
into the air.

Material safety data sheets on this product,
as required by OSHA, are available from
Rockwell and Knorr-Bremse.

29. AIR BRAKE TROUBLESHOOTING

The following tests and check lists have been
designed to identify the cause(s) of a sluggish
performance and/or leaks in the system. These
tests require very little time to perform, and give
you a general idea of the system condition. Each
test is provided with a corresponding check list
which will guide you to the most common
causes of problems.

Before performing any test, check all air lines for
kinks or dents, and hoses for signs of wear,
drying out or overheating.

/A WARNING A

When working on or around brake system
and its related components, the following
precautions should be observed:

Always block vehicle wheels. Stop engine
when working under a vehicle. Keep hands
away from chamber push rods and slack
adjusters as they may apply when system
pressure drops.

Never connect or disconnect a hose or line
containing air pressure. It may whip as air
escapes. Never remove a component or
pipe plug unless you are sure all system
pressure has been depleted.

Never exceed recommended air pressure
and always wear safety glasses when
working with air pressure. Never look into
air jets or direct them at anyone.

Never attempt to disassemble a component
until you have read and understood the
recommended procedures. Some compo-
nents contain powerful springs and injury
can result if not properly disassembled. Use
only proper tools and observe all precau-
tions pertaining to the use of those tools.

Always clean connecting piping and/or
fittings, and coat pipe threads with Teflon
pipe sealant before installing any air brake
system component.
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FIGURE 40: AIR-OPERATED BRAKING SYSTEM XL2
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Pressure Build-Up / Low Pressure Warning /
Cutoff Point / Air Filter/Dryer Built-in
Governor Cutout

CONDITION: Vehicle leveled, parking brake
applied.

1. Completely drain wet, and

secondary air reservoirs only.

primary

2. Start engine and run at fast idle. Low
pressure warning lights should be "On".

Start checking pressure at 50 psi (344 kPa).

4. Low pressure warning lights and buzzer
should go off at or above 60 psi (415 kPa).

5. At 85 psi (586 kPa), run engine at full rpm,
then check that build up time to 100 psi (690
kPa) is 30 seconds or less.

6. Air filter/dryer built-in governor cut-out. Cuts
out at the correct pressure of 123 psi +3
(847421 kPa).

7. Air filter/dryer built-in governor cut-in. Cuts
in around 110 psi (758 kPa).

For common corrections, refer to the following
check list:

High or Low Warning Cutoff Point

@ Perform a telltale light and gauge test.
Replace entire cluster if found defective.

High or Low Air Filter/Dryer Built-in Governor
Cutout Point

@ Perform a telltale light and gauge test.
Replace entire cluster if found defective.

OR

@ Repair or replace air filter/dryer as
necessary after checking that compressor
unloader mechanism operates correctly.

More than 30 seconds to build-up pressure
from 85 to 100 psi (585 - 690 kPa) at full
engine RPM

@ Perform a telltale light and gauge test.
Replace entire cluster if found defective.

@ Check compressor strainer or inlet line. If
restricted, clean or replace element or
faulty line.

@ Check compressor head or discharge line

for carbonization or restriction. Clean or

replace as necessary.
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@ If discharge valves leak, pull head and
correct or replace cylinder head.

@ If drive is slipping, replace gear.

@ If inlet valves are stuck, open or leaking
severely, replace unloader kit, inlet valves
and/or seats as necessary.

@ If drain cock is found open, close it.

@ Listen for air leaks and repair.

@ Redo list to check all items repaired or

replaced.

Air Supply Reservoir Leakage

CONDITION: Full pressure, engine stopped,
parking brake applied

1. Allow at least 1 minute for pressure to
stabilize.

2. Stop engine, then check air pressure gauge
for 2 minutes. Note any pressure drop.

3. Pressure should not drop by more than 3 psi
(20 kPa) per minute.

For common corrections, refer to the following
check list:

Excessive air loss:

@ With the primary air system at normal
operating pressure (95 - 125 psi (655 - 860
kPa)), coat all air line connections and
pneumatic components with a water and
soap solution. Bubbles will indicate an air
leak, and none should be permissible.

Repair or replace defective parts.

<
<

Listen for leaks and correct as required.
Redo test to check all items repaired or
replaced.

Brake System Air Leakage

CONDITION: Full pressure, engine stopped,
parking brake released.

1. Apply service (foot) brakes, allow at least 1
minute for pressure to stabilize.

2. Hold down foot valve for 2 minutes while
observing air pressure gauge on the dash-
board.

3. Pressure drop should not be more than 4 psi
(27 kPa) per minute.

For common corrections, refer to the following
check list.
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Excessive leakage on brake service side:

@ With the primary air system at normal
operating pressure (95 - 125 psi (655 -
860 kPa)) and foot brake applied, coat all
air line connections and brake pneumatic
components with a water and soap solu-
tion. Bubbles will indicate an air leak, and
none should be permissible. Repair or

replace defective parts.

Listen for leaks and correct as required.

Redo test to check all items repaired or
replaced.

30. BRAKE AIR CHAMBER

If this vehicle is equipped with Knorr-Bremse
SB7000 disc brakes on all axles, it also uses
“Knorr-Bremse” brake chambers. The tag and
drive axle chambers consist of two separate air
chambers, each having its own diaphragm and
push rod. They are used as a service brake
chamber, an emergency brake in case of air
pressure loss and a spring-applied parking
brake. Refer to figures 41 and 42.

The front axle brake air chambers are used only
for service brake duty (Fig. 41).

30.1 MAINTENANCE

Every 6,250 Miles (10 000 km) or twice a year,
whichever comes first depending on type of
operation:

|SPRING
|SEAT

i
i

FIGURE 42: TAG AXLE BRAKE AIR CHAMBER 12126

Check all hoses and lines. They should be
secure and in good condition.

Every 100,000 Miles (160 000 km) or once a
year, whichever comes first depending on
type of operation:

1. Disassemble and clean all parts.

2. Install new diaphragm or any other part if
worn or deteriorated.

NOTE

When the diaphragm, spring, or both are
replaced, they should be replaced in the
corresponding chamber on the same axle.

3. Perform an airtighteness test:
a)
b)

Make and hold a full brake application.

Coat clamping ring(s) with a soapy solution.
If leakage is detected, tighten clamping ring
only enough to stop leakage. Do not
overtighten as this can distort sealing
surface or clamping ring. Coat area around
push rod hole (loosen boot if necessary). No
leakage is permitted. If leakage is detected,
the diaphragm must be replaced.

EMERGENCY/PARKING BRAKE
MANUAL RELEASE

30.2

/A WARNING A

Never stand in the axis line of the spring
brake chambers, especially when caging the

spring.
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Drive Axle

1. Block the wheels to prevent the vehicle from
moving.

2. Remove the release stud tool from its
storage place on drive axle brake air cham-
ber.

3. Remove the access plug from the end of the
spring chamber, then insert the release stud
through the opening. Turn the release stud
Y turn (clockwise) to anchor it into the
spring plate. Install the flat washer and nut,
then turn the nut clockwise to cage the
spring. Repeat on the opposite side.

/A WARNING A

Make sure the release stud is properly
anchored in spring plate receptacle prior to
caging the spring.

4. To manually reset the emergency/parking
brake, turn the nut counterclockwise. Rein-
stall access plugs on the spring chambers,
and release stud tools in their storage
places.

Tag Axle

1. Block the wheels to prevent the vehicle from
moving.

2. Turn the release bolt counterclockwise to
cage the power spring (approx. 2.5 inches
(6 cm)). Repeat on the opposite side.

3. To manually reset the emergency/parking
brake, turn the bolt clockwise.

30.3 BRAKE CHAMBER REMOVAL

/A WARNING A

To prevent personal injuries, brakes should
be inoperative prior to working on any of
their components.

To prevent personal injuries, brake
chambers should be made inoperative by
releasing spring tension prior to disposal.

1. Block the wheels to prevent the vehicle from
moving.

2. Safely support vehicle at the recommended
body jacking points.

3. To gain access to a given brake air
chamber, the corresponding wheel can be
removed (refer to Section 13: "Wheels,
Hubs and Tires").

4. Exhaust compressed air from system by
opening the drain valve of each reservoir.

5. For the drive and tag axles brake chambers,
manually release spring brakes (refer to
"Emergency/Parking Brake, Manual
Release" procedure in this section).

6. Disconnect air line(s) from brake chamber.

Remove the cotter pin connecting brake
chamber and slack adjuster (drive axle).

8. Unbolt and remove the brake chamber from
vehicle.

30.4

Reverse removal procedure, then check brake

BRAKE CHAMBER INSTALLATION

adjustment.
A caution A\

Always clean air lines and fittings, and coat
pipe threads with teflon pipe sealant before
reconnecting air lines.

30.5 BRAKE CHAMBER DISASSEMBLY

/A WARNING A

Spring brake chambers, on drive and tag
axles contain an extremely high
compressive force spring, which can
possibly cause serious injury if special
precautions are not taken when working
around this area.

To avoid such injury, the
recommendations must be applied:

o Prévost recommends the installation of a
new spring brake chamber if it is found
to be defective.

0 Spring brake chamber maintenance
and/or repair must be performed by
trained and qualified personnel only.

o Before manually releasing spring brakes,
visually check spring brake for cracks
and/or corrosion.

o0 On “MGM” brake chambers (drive axle),
make sure the release stud is properly
anchored in spring plate receptacle prior
to caging the spring.

o0 Never stand in the axis line of the spring
brake chambers, especially when caging
the spring.

following
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/A WARNING A

To prevent personal injuries, brakes should
be inoperative prior to working on any of
their components.

1. Block the wheels to prevent the vehicle from
moving.

2. Safely support vehicle at the recommended
body jacking points.

NOTE

To gain access to a given brake air chamber,
the corresponding wheel can be removed (refer
to Section 13: "Wheels, Hubs and Tires").

3. Exhaust compressed air from air system by
opening the drain valve of each reservoir.

4. For the drive and tag axles brake chambers,
manually release spring brakes (refer to
“Emergency/Parking Brake Manual Re-
lease" procedure in this section).

5. Remove clamp ring, remove and discard the
existing diaphragm. Install the new dia-
phragm squarely on body.

6. Reverse the procedure for assembly. Tap
clamp ring to ensure proper seating. Check
for proper operation before placing vehicle
in service.

31. ANTI-LOCK BRAKING SYSTEM (ABS)

This device has been designed to ensure
stability and permit steering control of vehicle
during hard braking, and to minimize its stopping
distance whatever the road conditions are. On
slippery roads and generally in emergency
situations, over-braking frequently induces
wheel lock. The anti-lock braking system
provides maximum braking performance while
maintaining adequate steering control on
slippery roads.

The ABS continuously monitors wheel behavior
during braking. Sensors on each wheel of front
and drive axles (tag axle is slave to drive axle)
transmit data to a four channel electronic
processor which senses when any wheel is
about to lock. Modulator valves quickly adjust
the brake pressure (up to 5 times per second) to
prevent wheel locking. Each wheel is therefore
controlled according to the grip available
between its tire and the road.

With this device, the vehicle is brought to a halt
in the shortest possible time, while remaining
stable and under the driver's control.

Since the braking system has dual circuits, the
ABS is also provided with a secondary system
should a fault develop in the ABS. Anti-lock
systems are a parallel system which does not
hinder brake functioning in case of failure.
Braking system functions in normal, non
anti-lock controlled operation during ABS
system failure.

The ABS system consists of two diagonally
related circuits, only the half of the system which
has sustained damage or other fault is switched
off (i.e. wheels return to normal non-ABS
braking). The other diagonal half remains under
full ABS control.

NOTE
ABS is active on service brake, transmission
retarder, Jake brake, but is inactive on

emergency/parking brake.

NOTE

The ABS system is inoperative at speeds under
4 mph (6 Km/h). lllumination of ABS telltale
indicator at these speeds is normal.

A\ cauTtion AN\

Disconnect the ECU or pull the ABS fuse
before towing vehicle.
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31.1 TROUBLESHOOTING AND TESTING

For troubleshooting and testing of the vehicle's
anti-lock braking system, refer to Meritor Wabco
Maintenance Manual MM-0112: *“Anti-Lock
Braking System (ABS) for Trucks, Tractors and
Buses", at the end of this section. Use
dashboard Message Center Display (MCD)
Diagnostic Mode for troubleshooting and repair.

31.2 ABS COMPONENTS

The main components of the ABS system are
listed hereafter. Refer to each component for its
specific function in the system and for proper
maintenance.
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31.2.1 Electronic Control Unit (ECU)

This control unit is located in the front service
compartment, (refer to figure 43 for location).
According to the data transmitted by the sensors
(number of pulses/sec is proportional to the
speed of each wheel), the electronic control unit
determines which wheel is accelerating or
decelerating. It then establishes a reference
speed (average speed) from each wheel data,
and compares the speed of each wheel with this
reference speed to determine which wheel is
accelerating or decelerating.

As soon as wheel deceleration or wheel slip
threshold values are exceeded, the electronic
control unit signals a solenoid control valve to
limit the excessive brake pressure produced by
the driver in the appropriate brake chamber.

C

ABS ECU

(X \\ ;{“‘ N

R
N

W) /‘
{

i
AT

FIGURE 43: ABS ECU LOCATION

Maintenance

No specific maintenance is required. The ECU is
not serviceable. When found to be defective,

replace.
A\ cauTtion AN\

In order to protect the ABS electronic
control unit from voltage surges, always
disconnect before performing any welding
procedure on vehicle.

31.2.2 ABS Modulator Valve

This ABS system is equipped with four
modulator valves, located between the brake
chamber and the relay valve or quick release
valve (Fig.44). Note that there is only one
solenoid valve controlling the drive and tag axle
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wheels on the same side (tag axle is slave to
drive axle).

_(O / (

=

O
o

FIGURE 44: ABS MODULATOR VALVE 12084

This is an "On/Off" type valve, i.e., at brake
application, the valve exhausts air from the
brake chamber when the electronic unit senses
that the corresponding wheel speed is
decreasing in relation to the other wheels.

Maintenance

No specific maintenance is required for the
solenoid control valve.

31.2.3 Sensors

The sensors are mounted on the front and drive
axle wheel hubs (Fig. 45). The inductive sensors
consist essentially of a permanent magnet with a
round pole pin and a coil. The rotation of the
toothed wheel alters the magnetic flux picked up
by the coil, producing an alternating voltage, the
frequency of which is proportional to wheel
speed. When wheel speed decreases, magnetic
flux decreases proportionately. Consequently,
the electronic control unit will command the
solenoid control valve to decrease the pressure
at the corresponding brake chamber.

Maintenance

No specific maintenance is required for sensors,
except if the sensors have to be removed for
axle servicing. In such a case, sensors should
be lubricated with special grease (Prévost
#680460) before reinstallation. Refer to
paragraph “Sensor Installation” for detalils.
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ABS SENSOR (FRONT AXLE)

FIGURE 45: ABS SENSOR LOCATION

12153

NOTE

The resistance value, when sensors are
checked as a unit, must be equal to 1,75 k
ohms. To check the sensors for proper output
voltage after the sensors and toothed wheels
have been assembled to the axle, connect a
suitable AC voltmeter across the output
terminals. With the hubs rotating at 30 rpm, the
output voltages should read from 50 to 1999
mV to be acceptable.

31.2.4 Sensor Installation

The following procedure deals with sensor
installation on the axle wheel hubs. Read
procedure carefully before reinstalling a sensor,
as its installation must comply with operational
tolerances and specifications.

1. Apply recommended lubricant
#680460) to spring clip and sensor.

(Prévost

AN\ cauTtion AN

Use only this type of grease on the sensors.

2. Insert spring clip in the holder on hub. Make
sure the spring clip tabs are on the inboard
side of the vehicle. Push in until the clip
stops.

3. Push the sensor completely inside the
spring clip until it is in contact with the tooth
wheel. Ensure mounting is rigid, as it is an
important criterion for adequate sensor
operation.

NOTE

This installation should be of the "press fit"
type.

12-28

31.2.5 Spring clip

The spring clip retains the sensor in its mounting
bracket close to the toothed pulse wheel. The
gap between the sensor end and teeth is set
automatically by pushing the sensor in the clip
hard up against the tooth wheel, and the latter
knocks back the sensor to its adjusted position
(Fig. 46).

FIGURE 46: SPRING CLIP 12161

Maintenance

The spring clip requires no specific mainte-
nance.
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FIGURE 47: ABS 4S/4M CONFIGURATION
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32. FITTING TIGHTENING TORQUES

45° Flare and Inverted Flare: Tighten assembly
with a wrench until a solid feeling is encoun-
tered. From that point, tighten 1/6 turn (Fig. 48).

FIGURE 48: HOSE FITTINGS 12053

Compression: Tighten nut by hand (Fig. 49).
From that point, tighten using a wrench the
number of turns indicated in the chart hereafter.

Fitting Pipe Number of additional
size diameter | turns required following
(inches) hand tightening
2 1/8 1Y,
3 3/16 1Y,
4 1/4 1Y,
5 5/16 1%
6 3/8 2Y
8 1/2 2Y
10 5/8 2Y
12 3/4 2Y
16 1 2Y

FIGURE 49: HOSE FITTING 12054

NTA-Type Plastic Tubing: Hand tighten nut
(Fig. 50). From that point, tighten using a wrench
the number of turns indicated in the following
chart.

Tubing diameter | Number of additional turns
(inches) required following hand
tightening
1/4 3
3/8to 1/2 4
5/8 to 3/4 3%

HilAll=

FIGURE 50: HOSE FITTING

12055

AB-Type Copper Piping: Hand tighten nut
(Fig. 51). From that point, tighten with a wrench
the number of turns indicated in the following
chart.

Piping diameter Number of additional turns
(inches) required following hand
tightening
1/4, 3/8, 1/2 2
5/8, 3/4 3

FIGURE 51: HOSE FITTING 12056

Pipe Tightening: All connections must be hand
tightened. From that point, tighten a minimum of
2 Y% additional turns.

NOTE

Use Locktite (Prévost number 680098) pipe
sealant to seal pipe thread.
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33. SPECIFICATIONS

Air Compressor

= 1 PRSP Bendix Westinghouse
1T o Y SRR SR BA-921
(0T oF- T 1 42 €= L0 225 0 I o 11 2 ) SRR 15.7 cfm (0,445 m*/min.)
SUPPHEE NUMDET ...ttt et e e e e et e e e e e e e s e anbbeee e e e e e e nbnbeeeeeeas 801287
L =2V S A 10 4] o= PSPPSR 641990

BA-921 Service Kits
ST-4 Safety Valve

10 o] o] IT=T g 00 401 o= O PP PP PP PPPTPUPPPTN 800534
L =3V S 10 4] o= PSR PSR 641989
Series 60 Seal Kit

10 o] o] 1= 001401 o= OO TP PPP PP 5012371
L =20 S A 10 4] o= PSPPSR 641988
Compressor Seal Kit

10 o] o] IT= g 001401 o= OO PP PP P PRSPPI 5008559
L =30 S 10 4] o= PSR PSR 641987
Cylinder Head Gasket Kit

10 o] o] 1= 00401 o= OO P PP PRSPPI 5008558
L =2V S A 10 4] o= PSR PSR 641986
Air Dryer

= 1 PP T PP OUPTPPPPT Haldex
1Yo o = TR PPRP AT-87192
SUPPHEE NUMDET ...ttt e e e e e s e bbb et e e e e e e e e e anb b e e e e ae e e e nnnbeneeeeas 108229
=2V A 10 4] o= PRSPPI 70303498
Desiccant cartridge PréVOSt NUMDET ..........iiii i e e e e e nnearen e 3097369
Flip-Flop Control Valve

IVIBKE... ettt e s e e nnneas Bendix Westinghouse
1Yo o = PSPPI TW-1
BN L PP P PP PPPPP On-Off
YU o] o1 1= g 0T ] o 1T SRS 229635
Y0 R A 101 4] o SRR 640136
Emergency/Parking Brake Control Valve

= 1 PR Bendix Westinghouse
/[0 o [ PRSP PPPPPP PP-1
AULOMALIC FElEASE PIrESSUIE ..eevieee i it e e e e e e ettt e e e e e e e s s s e e e e e e s e s snnreereeeeeeeeanns 40 psi (275 kPa) nominal
SUPPHEE NUMDET ...ttt e e e e e e e e e e e e e e e an bt e e e e e e e e e nnnbeneeeeas 287325
L =2V S A 10 4] o= USRS 641128
Emergency/Parking Brake Overrule Control Valve

= 1SR Bendix Westinghouse
1Y/ oTo = IO RD-3
YU o] o1 1= g 0T o 1T SRS 281481
Y0 R A 101 4] o SRR 640472
Dual Brake Application Valve

= L T PP Bendix Westinghouse
1Yo [ TP TP PUOUUPPRRPP E-10P
YU o o111 g 0T ] o1 SO 5006280
L =Y 0 S A 101 4] o= RS R PSS 641856



Section 12: BRAKE AND AIR SYSTEM

Stoplight Switches

= LT R T OPPPP Bendix Westinghouse
1Yo o = PR UPRPPPRPN SL-5
Contact close (aSCeNAING PrESSUIE) ....cocuueiieiriieieeiireee e st ettt e e e sbrr e seneeeas 4 psi and more (28 kPa)
YU o] o111 g U T3] o 1T SRS 286404
=Y R A 101 4] o RSP SS 641462
Brake Relay Valves

= PR Bendix Westinghouse
1[0 o [ TP UPRPRT R-12
YU o 1= 10T ] o] SRR
L =Y S A 101 4] o= SRS PP SRR

Brake Relay Valve

1Y F= 1T Meritor Wabco
o o [ R R-14
T8 o] o] 1= 00 401 o= PP U PR PPP PRSPPI
oYY o A TUT 0 0] o 1= T

Quick Release Valve

= PR Bendix Westinghouse
10T = QR-1
YU o o111 g 100 ] o1 S 5001496
L =2V S A 10 4] o= PSPPSR 641429
Spring Brake Valve

= 1P EER Bendix Westinghouse
1Yo o = PRSPPI SR-7
YU o] o1 1= 10 T3] o 1T SRR
=3V S A 1011 4] o= SRR PPUOPRR

Pressure Protection Valve

= 1P PPRT PP Bendix Westinghouse
/[0 o [ PP PPPPRRT PR-4
NOMINAL CIOSING PIrESSUIE......eiiiiiiie ettt ettt e e e e e bbb b e e e e e e e s abb b e e e e e e e s e sanbbbeeaaaaaaeas 70 psi (482 kPa)
SUPPHEE NUMDET ...ttt et e e e s st e e e e e e e e s an bt e e e e e e e e e nnnbeaeeeeas 277226
L =2V 0 S A 101 4] =T SRR 641137
Shuttle-Type Double Check Valve

= L TSP P T PPPRTP Bendix Westinghouse
1Y/ oTo 1= U DC-4
T8 o] o] IT=T g 00 401 o= O PO PP PP PP PP PPPTOUPPPN 277988
Y0 R A 10 4] o= RSP SR 641015
Low Pressure Indicators

= PR O Bendix Westinghouse
1Yo o = PP UPPUPRPPPRPN LP-3
L] o] 7= Vo o] [ 1= PR 66 psi (455 kPa)
YU o111 g 100 ] o1 SO 277227
L =2V S A 10 4] o= PSPPSR 640975
Air Pressure Regulator

= 1SR Norgren
Adjustable OULPUL FANGE .....uuviiiie e e e e 0-80/85 psi (0-552/586 kPa)
Recommended PreSSUre SEHING ......cccuvviiiiiee e e e s e e e s e s e e e e e e s s e snrarereeaaeaeas 75 psi (517 kPa)
YU o] o1 [T 10T o 1T SRR R06-2G7 RNKA
L =3V S A 101 4] o= PSPPSR 641472



Section 12: BRAKE AND AIR SYSTEM

Air Filter Element

= L T OO TP PP P PPPPR Norgren
13 LSRR With manual drain
SUPPIIET NUMIDET ..ttt e e s bbbt e s et bt e et e e e e e snbne e e e aneeee s F74G-345-004
L =20 S A 10 4] o= PSRRI 641338
Front Axle Brake Chambers

= L TSP Knorr-Bremse
LI LT PP PPPP PP PPPPPPPRPPR 24
Supplier NUMDBET (R.H.) ..o e e e e e e e ra e e ea s BS-3457 11 34671
Prévost NUMDBET (R.H.) ..ottt sttt e et e e st e et e e snbe e e saeeesneeeaneeas 641414
SUppPlier NUMDBET (L.H.) oo e e e e e e e s e e snrrrreeeeeas BS-3457 11 34670
PrévoSt NUMDBDET (L.H.) oottt et sae e e st e et e e sae e e smbeeesnes 641413
Drive Axle Brake Chambers

= L T P PP PP OTPPPN Knorr-Bremse
3/ 0L SRR 24 as service -24 as emergency
SUPPIIET NUMIDET .ttt e bt e e et r e e e st b e e s anbneee e enes 11/35699/BS-9524
L =3V 0 S 10 4] o= PSP PSR 641432
Piggy Back (On Drive Brakes)

= L TSP Knorr-Bremse
L S LI TP PP PP P PPP PP OPPPPPPP 24 as emergency
YU o 11T g 10T ] o] PSSR [1/17567/0061
=3V S A 101 4] o= SRR 641433
Tag Axle Brake Chambers

= 1T TPPT P Knorr-Bremse
1137/ 1P 16 as service — 16 as emergency
SUPPHEE NUMDET ...t e e e e e eee s [1/18224/V1-BS9396
L =2V S A 10 4] o= RSP SRR 641308
Piggy Back (On Tag Brakes)

=1 TSP POPRPRPRPPRS Knorr-Bremse
1)/ 0L PP UUPPPPPPPPN 16 as emergency
10 o] o] IT=T g 00401 o= PO PP PP PPPPPRRPPPRPIN 11/18224/0061
L =2V S A 10 4] o= PSR PSR 641431
Brake Lining (All Axles)

= L TSRS Knorr-Bremse
10 o] o] 1= g 001401 o= OO PP PP PP PP UPUPPPN I 33976
=2V S 10 4] o= PSR RPSR 611049
Yo R A 101 4] o= SRS 641226

ABS ANTILOCK BRAKING SYSTEM (if applicable)
ABS MODULATOR VALVE

= 1 SRR Rockwell Wabco
V0] L= To [P O P PRRTTP TR 24V
YU o 111 g 10T ] o 1] S 472195006 0
PrEVOST NMUMIDET ...ttt e e e e e e et e e e e e s et e b e e eeeeeee s e atbbbeeeeaeeessaabaseeaeaaaaaaan 641097
Sensor, Front Axle

SUPPHEE NUMDBDET ...t e e e e e e e e e e e e e e aar e eea e e e as 441 032-572-0
(VL0 1Sy T 1o o= SRR 641288
Sensor, Drive Axle (In Wheel End)

YU 11T g 10T ] o 1T S 441 032-576-0
PrEVOST NMUMIDET ...ttt e e e e e e e e e e e e e e s et e b e e eeeeeeesaatabbeeeeeaeessaabaseeaeaaaaaaan 641095
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DRYest Air Dryer
Installation and Maintenance
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Regeneration Valve

The Haldex DRYest is a desiccant type dryer that effectively removes moisture, oil and contaminants from the
compressed air system. This reduces the risk of freezing or corrosion of the components in the air system.
When compressor cut-out is reached, dry air is allowed to flow back to regenerate the desiccant bed. The SIX
(6) different applications available for the DRYest are illustrated on the next page.




Application Schematics

FIG. 2.A. Standard System Regeneration with Integrated Governor
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FIG. 2.B System Regeneration with External Governor
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FIG. 2.C External Purge Tank Regeneration with Integrated Governor
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FIG. 2.D External Purge Tank Regeneration with External Governor
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FIG. 2.E. Blow Thru: External Purge Tank with Integrated Governor
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Installing the DRYest

IMPORTANT CAUTION

1.

2.

10.

11.

Park the vehicle on a level surface, apply the
parking brakes and always block the wheels.
Stop the engine when working around the
vehicle.

Make certain to drain the air pressure from all
reservoirs before beginning any work on

the vehicle.

Following the vehicle manufacturer's
recommended procedures; deactivate the
electrical system in a manner that removes all
electrical power from the vehicle.

When working in the engine compartment, the
engine should be shut off. Where
circumstances require that the engine be in
operation, extreme caution should be used to
prevent personal injury resulting from contact
with moving, rotating, leaking, heated or
electrically charged components.

Never connect or disconnect a hose or line
containing pressure. Never remove a
component plug unless you are certain all
system pressure has been depleted.

Never exceed recommended pressures and
always wear safety glasses.

Do not attempt to install, remove, disassemble
or assemble a component until you have read
and thoroughly understand the recommended
procedures. Use only the proper tools and
observe all precautions pertaining to the use of
those tools.

Use only genuine Haldex replacement parts,
components and kits. Replacement hardware,
tubing, fitting, etc should be of equivalent size,
type and strength as original equipment and be
designed specifically for such applications and
systems.

Components with stripped threads or
damaged parts should be replaced rather than
repaired. Repairs requiring machining or
welding should not be attempted unless
specifically approved and stated by the vehicle
or component manufacturer.

Prior to returning the vehicle to service, make
certain all components and systems are
restored to their proper operating condition.

General
The vehicle installation guidelines presented in the
Application Schematic apply to all DRYest Air Dryer
installations. Determine your system configuration
and plumb accordingly. Vehicles with the Holset
Type-E or QE compressor require the
following additional instructions.
Haldex "isolation valve" must be mounted
before the DRYest. Consult Cummins for
additional plumbing requirements.

Mounting on Vehicle
1. Locate with sufficient space to facilitate service

& visual access.

Mount away from direct tire splash.

Brackets, Fittings and Lines to be mounted in a

protected area.

Exhaust port downward.

Mount in area to avoid excessive heat.

Rigid mount to avoid excess vibration.

Line from compressor to DRYest should have

continuous downward slope and no dips.

90° Fittings should be avoided.

Not to exceed 15° inclination.
. Maintain a minimum of %2" above the dryer for
access to the desiccant cartridge.
The dryer is equipped with an integrated
mounting bracket. The enclosed template is to
be used to drill three (3) 9/16" holes. If the
dryer is to be bolted directly to the frame or
support member, check vehicle manufacturer’s
recommendations.
A mounting bracket can be used if necessary.
Install the dryer using the enclosed %2" bolts.
Tighten to 45-55 ft-Ib.

wnN

No oA

© ®©

11.

12.
13.

Heater Connection

1. Locate a circuit with the correct voltage that is
"hot" when the ignition is "ON". The current
draw is 8 amp@12V; damp@24V. A
10-15amp fuse is recommended in this line.
Connect one heater lead to this wire.

2. Connect other lead to a good ground on
vehicle chassis or electrical junction box.

3. For upgrade heater and connector information
see " Service Information”.




Installing the DRYest (cona)

Testing the DRYest

Compressor Discharge Line

General

While minimum diameters are specified, larger
line diameters generally improve performance

and life and reduce temperatures, particularly

in severe applications.

1.

Air

The compressor discharge line material
should be wire braided "Teflon" hose,
copper tubing or a combination of both.
Compressor discharge line lengths and
inside diameter requirements are
dependent on the vehicle application.
The dryer inlet temperature must be less
than 170°F. This can normally be
accomplished with 12' to 15' of air
compressor discharge line length.
Excessive line length should also be
avoided to prevent freeze-up. The dryer
inlet temperature must be greater than 40°F.
If the discharge line exceeds 15', the line
can be insulated as needed to prevent
freeze-up.

Connections

Connect a suitable line from the compressor
to the %2" NPT Inlet Port #1.

From the ¥2" NPT dryer outlet, Port #21,

use a suitable line and connect to the
supply tank.

Connect a %" nylon line or equivalent for
control line(s).

Exhaust Line

1.

If it is necessary to direct DRYest Air Dryer
discharge contaminates away from vehicle
components, it will be necessary to
purchase an air dryer with special hose
fitting option.

Before placing the vehicle in service, perform
the following tests.

1.
2.

Close all reservoir drain cocks.

Build up system air pressure to governor
cut-out and note that the air dryer purges
with an audible exhaust of air. If system 2.E
or 2.F is used, the purge will be followed by
a steady pulsating flow of air indicating that
the system is "unloaded" and is venting to
atmosphere.

Actuate the service brakes to reduce
system air pressure to governor cut-in.
Note that the system once again builds

to full pressure and is followed by a purge.
It is recommended that the vehicle be
tested for leakage using the following
procedure to assure that the air dryer will
not cycle excessively:

A. Apply the parking brakes, build system
pressure to governor cut-out and allow
pressure to stabilize for at least 1 min.

B. Observe the dash gauge pressures for
2 min. and note any pressure drop.
Pressure drop should not exceed 4 psi
with brake released and 6 psi with
brakes applied. Any noticeable
leakage must be repaired to avoid
excessive cycling.

C. On vehicles using "system
regeneration": At cut-out pressure,
system air is allowed to backflow from
the secondary reservoir for desiccant
regeneration. The vehicle secondary
air gauge pressure will drop
approximately 6 psi after the
dryer purges.

Charge Cycle Time: During normal, daily
operation the compressor should recover
from governor cut-in to governor cut-out in
90 seconds or less at engine RPM's
depending on vehicle vocation.

Purge Cycle Time: During normal vehicle
operation, the air compressor must remain
unloaded for a minimum of 30 seconds
between charge cycles. This minimum
purge time is required to insure complete
regeneration of the desiccant.




Troubleshooting

Problem |Cause Repair
Water in air 1. Contaminants in desiccant. 1. Change desiccant cartridge. Check
system compressor for excessive oil passage.

2. Leaks in air system. 2. Tighten air connections, soap

connection and recheck for leaks per
Testing the DRY est section.
Constant 1. Defective dryer outlet check valve. 1. Clean valve seat and replace
exhaust of air check valve.
at air dryer 2. Dryer unloading valve not closing. 2. At compressor cut-out there must be a
and not slight blow of regenerated air from the
Blow-Thru Type purge tank for approximately 30
seconds. If air flow continues, replace
valve pack.
Excessive 1. Excessive leaks in air system. 1. Tighten air connections, soap
compressor connection and recheck for leaks.
cycling 2. Defective dryer outlet check valve. 2. Clean valve seat and replace
check valve.

3. Undersize compressor, duty cycle of [3. Reduce air demand or use greater
compressor should not exceed 25%. output compressor.

Safety valve 1. Desiccant cartridge is plugged. 1. Excessive oil passage from compressor.
is open Check for worn compressor. Replace
desiccant cartridge.

2. Ice block in dryer. 2. Check heater function.

3. Excessive system pressure. 3. Repair or replace governor.

Short life of 1. Air at inlet of dryer exceeds 170°F. 1. Extend length of compressor discharge

dryer or line; see Installing the DRY est section.

desiccant The 170°F dryer inlet temperature can

cartridge usually be accomplished with 12’to 15’
of compressor discharge line.

2. Duty cycle of compressor does not  |2. During normal operation the compressor
allow for sufficient time for must remain unloaded for a minimum
desiccant regeneration. of 30 seconds to allow for sufficient

purge. Lengthy loading times must be
avoided. Air dryer must be “by-passed”
in applications with high air use such as
bulk unloading.
Poor drying 1. Air at inlet of dryer exceeds 170°F. 1. Extend length of compressor discharge
efficiency line; see Installing the DRY est section.

The 170°F dryer inlet temperature can
usually be accomplished with 12’to 15’
of compressor discharge line.




Service Parts

General Instructions

The following parts are available for
maintenance and repair. Each service kit
comes with specific repair instructions.

1. Desiccant Cartridge: 47178964

2. Safety Valve: 47178275

3. Check Valve: 47177433

4. Regeneration Valve: 47177434

5. Valve Pack with Integrated
Governor: 47177343

6. Valve Pack w/o Integrated
Governor: 47177442

7. Pressure Controlled Check
Valve: 47110007

8. 12V Heater: 47110020

9. 24V Heater: 47110021

10. Integrated Turbo Protection Valve:
47189189 (Not Shown)

Brake Systems Division Brake Systems Division Brake Systems Division
World Headquarters North American Sales & Service Organization Haldex Limited
10930 N. Pomona Avenue 10707 N.W. Airworld Drive 525 Southgate Drive, Unit 1
Kansas City, MO 64153-1297 Kansas City, MO 64153-1215 Guelph, Ontario Canada N1G 3W6
Phone: (816) 891-2470 Phone: (816) 891-2470 Phone: (519) 826-7723
Fax: (816) 891-9447 Fax: (816) 880-9766 Fax: (519) 826-9497

www.hbsna.com
9/02 1M ART L31166
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1 Overall view

1.1 Axial Disc Brake Components
(for Wear Indicatators Kits see 1.2.1)

18/1

Montagefett (eingefarbt)

Assembly grease (coloured)

18/2

Montagefett (weil)
Assembly grease (white)

1 Caliper 18/2  Brake Chamber VF 00127/12-Ai01
2 Carrier 26 Spring Clip
4 Sleeve 31  Outer Boot Clip
5 Sleeve 3la O-Ring
6  Rubber Bush 37  Adjuster Cap
7  Brass Bush 39  Caliper Bolt
9  Inner Boot 40  Caliper Bolt
132 gt:t;rgao;t jg \F/J\?d rl]?etalner Pin ) possible variants by items 10a & 31a
asher
11  Pad Retainer 58 Ring N
12 pPad 161 Tappet Bush If short rubber bush (6) (sleeve ring is
13 Tappet with Boot placed centrally), Caliper bolts (39) & (40)
18/1 Spring Brake are identically



1.2 Axial Disc Brake Repair Kits

;

A\

A

Thé following Repair Kits are available

ATENTION!

Use only KNORR-BREMSE parts

Description

Contents

Association of Repair Kits to the Disc
Brakes and Repair Kit's Order no.

Carrier Guide Kit

2,4,5, 31, 39, 40

Carrier Guide Kit (Steel Cap)

2,4,5, 10a, 31a, 39, 40

Wear Indicator Kit

for variants see 1.2.1

(per axle) with or without 104

Guide Pins Kit 4-7, 9, 10, 31, 39, 40, 58

Guide Pins Kit (Steel Cap) 4,5,6,7,9, 10a, 31a, 39,
40, 58

Seal Kit for Guide Pins 9, 10, 31, 37, 58

Tappet and Boot Kit (2 pcs) 13, 161

Pad Set (per axle) 12, 26, 37, 44, 45

Adjuster Cap (4 pcs) 37

Pad Retainer Kit (per axle) 11, 26, 44, 45

Pad Retainer Kit (per axle) 11, 26, 44, 45, 104, 115, 116

Kit for Rubber Sleeve 4,6, 39

Outer Guide Seal Kit (10 pcs) 10, 31

Repair Kit 5,7,9, 10a, 31a, 40, 58

Kit for Steel Cap 10a, 31a

Screw Kit for Steel Cap 10a, 31a, 39, 40

Screw Kit for Outer Boot 10, 31, 39, 40

see Disc Brake Product Catalogue
(Part Number Y000875),
also available as an electronic
form (CD-ROM,
http://mww.Knorr-BremseSfN.com)

Exchange Caliper r.h.

Exchange Caliper I.h.

only in assembled condition

see Type plate
on the Caliper

1.2.1 Axial Disc Brake Wear Indicator Kits

(Typical kits are shown below)

*) Mounting Bracket 119 varies to suit specific applications

Type 4

101 Sensor
102 Sensor

F 00127 /9EN

*Mounting Bracket 119 varies to suit specific applications

115 Spring Washer
116 Screw

104 Cable Protection Plate 117 Wear Indicator Cable

112 Clip

119 Bracket
120 Bracket




1.3 Radial Disc Brake Components
(for Wear Indicator Kits see 1.4.1)

~NOo 0o~ DNRE

10a
11
12
13
18/1
18/2

Caliper

Carrier

Sleeve

Sleeve

Rubber Bush
Brass Bush
Inner Boot
Outer Boot
Steel Cap

Pad Retainer
Pad

Tappet with Boot
Spring Brake
Brake Chamber

26
31
3la
37
39
40
44
45
58
161

10a*)

Montagefett (weiB)
Assembly grease (white)

31a%)

Spring Clip
Outer Boot Clip
O-Ring

Adjuster Cap
Caliper Bolt
Caliper Bolt

Pad Retainer Pin
Washer

Ring

Tappet Bush

VF00113/2-Ai01

%) possible variants by items 10a & 31a

If short rubber bush (6) (sleeve ring is
placed centrally), Caliper bolts (39) & (40)
are identically



1.4 Radial Disc Brake Repair Kits

%

ATENTION!

Use only KNORR-BREMSE parts

The following Repair Kits are available

Description

Contents

Association of Repair Kits to the Disc
Brakes and Repair Kit’s Order no.

Carrier Guide Kit

2,4,5,31, 39,40

Carrier Guide Kit (Steel Cap)

2,4,5, 10a, 31a, 39, 40

Wear Indicator Kit

for variants see 1.2.1

(per axle) with or without 104

Guide Pins Kit 4-7, 9, 10, 31, 39, 40, 58

Guide Pins Kit (Steel Cap) 4,5,6,7,9, 10a, 31a, 39,
40, 58

Seal Kit for Guide Pins 9, 10, 31, 37, 58

Tappet and Boot Kit (2 pcs) 13, 161

Pad Set (per axle) 12, 26, 37, 44, 45

Adjuster Cap (4 pcs) 37

Pad Retainer Kit (per axle) 11, 26, 44, 45

Pad Retainer Kit (per axle) 11, 26, 44, 45, 104, 115, 116

Kit for Rubber Sleeve 4,6, 39

Outer Guide Seal Kit (10 pcs) 10, 31

Repair Kit 5,7,9, 10a, 31a, 40, 58

Kit for Steel Cap 10a, 31a

Screw Kit for Steel Cap 10a, 31a, 39, 40

Screw Kit for Outer Boot 10, 31, 39, 40

see Disc Brake Product Catalogue
(Part Number Y000875),
also available as an electronic
form (CD-ROM,
http://www.Knorr-BremseSfN.com)

Exchange Caliper r.h.

Exchange Caliper l.h.

only in assembled condition

see Type plate
on the Caliper

1.4.1 Radial Disc Brake Wear Indicator Kits

(Typical kits are shown below)

*) Mounting Bracket 119 varies to suit specific applications

Type 4

\/

F 00127 /9EN

*Mounting Bracket 119 varies to suit specific applications

101 Sensor
102 Sensor

104 Cable Protection Plate 117

112 Clip

—— 116
115—e 104

115 Spring Washer

116 Screw

Wear Indicator Cable
119 Bracket

120 Bracket




1.5 Brake Discs
(for “Axial- and Radial Disc Brake”)

When replacing the Discs, please also refer to the instructions of the Vehicle Manufacturer.
This should also be done when fitting KNORR-Brake Discs.

When replacing Discs, please adhere to the recommended bolt tightening torques.

The use of non-approved Brake Discs will reduce levels of safety and invalidate warranty.
Brake Discs can be ordered through the Knorr-Aftermarket Organisation.

Detailed informations can be taken out from our Product Catalogue “Disc Brake" (Part Number YO00875).
This is also available as an electronic form (CD-ROM, http://www.Knorr-BremseSfN.com).



2 General Information
(for “Axial- and Radial Disc Brake”)

2.1 Service Tools

Part Number Description
I 19252 Press-In Tool for Tappet and Boot (13)
19253 Pull-In Tool for Inner Boot (9)
I 19254 Pull-In/Out Tool for Brass Bush (7)
I 32202 Wedged Fork for removal of Tappet and Boot (13)
1136797 Grooving Tool for Brass Bush (7)
Z001105 Press in Tool for Steel Cap (10a)

// Service tool kit ZB 9032 Il 37951/004EX contains the
above listed tools as well as this Service manual. The
service video in English is available separately in the UK
as Part No. KBP2060/1 and in other territories as
\ RA-SB0O00O2 EN.

2.2 Diagnostic Equipment

Part Number Description

I 36695 ZB 9031 Hand held device for checking
Potentiometer function. ( Also Pad + Disc wear
when 13 pin chassis plug installed ).

I 38691F ZB 9033 Chassis mounted device for measuring
Pad + Disc wear

2.3 Lubrication

Part Number Description Colour Application
I 14525 Renolit HLT2 White ? Brass Bush (7)
I 32793 Syntheso GL EP1 Green ? Rubber Bush (6)

2 Important Note: The correct Grease MUST be used for each Bush!

2.4 Torque requirements

Item Number Torque spanner size
[Nm] (mm)
39 +40 Caliper Bolts
M16x1,5 - 10.9 285 *2° 14

Actuator Mounting Nuts
M16x1,5 180 *3° 24




3 Description and function

3.1 Axial Disc Brake Sectioned View

Caliper

Carrier

Sleeve

Sleeve

Rubber Bush
Brass Bush
Inner Boot
Outer Boot
Steelcap

Pad Retainer
Pad

Tappet with Boot
Threaded Tube
Bridge

Spring Brake
Brake Chamber
Lever

Eccentric Bearing
Inner Seal Cap
Adjuster Unit
Turning Device
Spring Clip
Spring

Spring

Chain

Outer Boot Clip
O-Ring

Chain Wheel
Wear Sensor
Adjuster Cap
Caliper Bolt
Caliper Bolt
Pad Retainer Pin
Washer

Disc

Tappet Bush

© N O O B~ADN PP

10a
11
12
13
16
17
18/1
18/2
19
20
22
23
24
26
27
28
30
31
3la
32
33
37
39
40
44
45
46
161

10

12

16

161

VF 00127/2-Ai01
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20

28

%) possible variants by items 10a & 31a



3.2 Description of operation
(Floating Caliper principle)

3.2.1 Brake actuation

During actuation, the Push Rod of the Actuator (18/1
or 18/2) moves the Lever (19). The input forces are
transferred via the Eccentric Bearing (20) to the
Bridge (17). The force is then distributed by the
Bridge (17) and the two Threaded Tubes (16) to the
Tappets (13) and finally to the inboard Pad (12).

After overcoming the running clearance between the
Pads and the Disc, the reaction forces are transmit-
ted to the outboard Pad (12). The clamping forces on
the Pads (12) and the Disc (46) generate the braking
force for the wheel.

3.2.2. Brake release

After releasing the air pressure, the two Return
Springs (27/28) push the Bridge (17) and Lever (19)
back to the start position; this ensures a running
clearance between Pads and Disc is maintained.

3.2.3 Brake adjustment (automatic)

To ensure a constant running clearance between
Disc and Pads, the brake is equipped with a low
wearing, automatic adjuster mechanism.

The Adjuster (23) operates with every cycle of actua-
tion due to the mechanical connection with Lever
(19). As the Pads and Disc wear, the running clea-
rance increases. The Adjuster (23) and Turning
Device (24) turn the Threaded Tubes (16) by an amo-
unt necessary to compensate for this wear. The total
running clearance (sum of clearance both sides of
Disc) should be between 0.6 and 0.9 mm.; smaller
clearances may lead to overheating problems.

11



3.3 Radial Disc Brake Sectioned View

19 Lever

20 Eccentric Bearing
22 Inner Seal Cap
23  Adjuster Unit

24 Turning Device
26  Spring Clip

27 Spring

28 Spring

30 Chain

31 Outer Boot Clip
3la O-Ring

32 Chain Wheel

33 Wear Sensor

37 Adjuster Cap

39 Caliper Bolt

40 Caliper Bolt

44  Pad Retainer Pin
45 Washer

46 Disc

161 Tappet Bush

9
e
e
= X
161N LJ
16 — |
S
] — 33
44 - =
uy 32
26 41¥ i | N —
45— = ! ==.- S
11— 0 | N
17 — an S
o 37
1 Caliper .
2 Carrier [ 43
4  Sleeve i
5 Sleeve = 23
6  Rubber Bush 1
; ir:eerBBOUOSth 2 B 13 39 4 6 VF 00113/3-Ai01
10 Outer Boot
10a Steelcap
11 Pad Retainer 12 //‘\v,\//\/~\///\,
12 Pad 7 - - !
13 Tappet with Boot P — I N ‘ > /
16 Threaded Tube - e y N = ‘
17 Bridge \\ b < N
18/1 Spring Brake ‘\§ r‘/lﬁ\m\\\\y e
18/2 Brake Chamber }\ %“ “kﬂ‘l“{:\\\\\\\\\ / 7\'
SSAN

27,28 20 19 18/1; 18/2

DGRV

(Y X1 Y1)

[
L

46

N,
\
J

5
J

DT [

(YT
JO T T T T

VF 00113/4

%) possible variants by items 10a & 31a
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3.4 Description of operation
(Floating Caliper principle)
3.4.1. Brake Actuation
During actuation, the Push Rod of the Actuator (18/1
or 18/2) moves the Lever (19). The input forces are
transferred via the Eccentric Bearing (20) to the
Bridge (17). The force is then distributed by the
Bridge (17) and the two Threaded Tubes (16) to the
Tappets (13) and finally to the inboard Pad (12).

After overcoming the running clearance between the
Pads and Disc, the reaction forces are transmitted to
the outboard Pad (12). The clamping forces on the
Pads (12) and the Disc (46) generate the braking
force for the wheel.

3.4.2. Brake release

After releasing the air pressure, the two Return
Springs (27/28) push the Bridge (17) and Lever (19)
back to the start position; this ensures a running
clearance between Pads and Disc is maintained.
3.4.3 Brake adjustment (automatic)

To ensure a constant running clearance between
Disc and Pads, the brake is equipped with a low
wearing, automatic adjuster mechanism. The
Adjuster (23) operates with every cycle of actuation
due to the mechanical connection with Lever (19). As
the Pads and Disc wear, the running clearance
increases. The Adjuster (23) and Turning Device (24)
turn the Threaded Tubes (16) by an amount neces-
sary to compensate for this wear. The total running
clearance (sum of clearance both sides of Disc)
should be between 0.6 and 0.9 mm.; smaller clea-
rances may lead to overheating problems.

4 Safety Instructions for service work
(for “Axial- and Radial Disc Brake”)

Please also refer to the relevant safety instructions for
repair work on commercial vehicles, especially for

jacking up and securing the vehicle.

Use only original KNORR-BREMSE parts.

WARNING!

Before starting repair work, ensure the
service brake and parking brake are not
applied and that the vehicle cannot roll
away.

Please follow repair manual instructions and adhere
to the wear limits of the Pads and the Discs - see
Section 5.3.

Use only recommended tools - see Section 2.1.

Tighten bolts and nuts to the recommended torque
values - see Section 2.4.

After re-fitting the wheel according to the Vehicle
Manufacturer’s recommendations, please ensure that
there is sufficient clearance between the Tyre Inflation
Valve, the Caliper and the wheel rim, to avoid dama-
ge to the Valve.

After service work:

Check the brake performance and the system beha-
viour on a rolling road or by actual road test.

13



5 Brake Testing
(for Axial- and Radial Disc Brake)

5.1 Fault finding procedure

Running
clearance ok?
(see section 5.2)

NO | YES

Running
clearance ok?
(see section 5.2)

NO [ YES

|

Check adjuster

(see section 5.2)

END

Brake Disc
Lift vehicle,
turn wheel
by hand
Does wheel
turn smoothly?
NO | YES
Residual
pressure
within the
braking
cylinder?
NO | Yes
Check and if
necessary,
change or
service
preceding
braking device
END

Adjuster ok?

NO [ YES

_Caliper
guidance ok?
(see section 6.1.2)

NO | YES

Change caliper Tightness not
(see section 10) due to disc
brake
END END
Check and if
necessary,
maintain caliper
guide pins
(see section 9)
END

Note: Difference between inboard and outboard pad < 5, and diagonal wear < 2 mm

Brake pad wear
uneven?
(see note below)
NO YES
END
Check and if
necessary,
maintain caliper
guide pins
(see section 9)
END

FD00102EN-Ai01
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5.2 Adjuster check

WARNING!

Before starting repair work, ensure the
service brake and parking brake are not
applied and that the vehicle cannot roll
away.

Remove wheel.

The caliper assemply should be pushed inboard on
its guide pins. Using a suitable tool, press the inbo-
ard pad (12) away from the Tappets and check
Tappet and inboard pad backplate - it should be bet-
ween 0.5mm & 1.0mm. If the running clearance is
too small or large, the adjuster may not be functio-
ning correctly and should be checked as follows.

Remove Cap (37).

/ WARNING!

Do not overload or damage the Adjuster
(23). Use only 8mm Ring Spanner or 1/4”
drive Socket with a lever length no greater

than 100mm.
DO NOT use an Open Ended Spanner
\since this may damage the Adjuster shaft.

The Adjuster should be turned counter-clockwise for
2 or 3 clicks (increasing running clearance).

Attention!

Make sure that the Ring Spanner or
Socket can turn freely
during following procedure.

By applying the brake 5 - 10 times (about 2 Bar) the
Spanner or Socket should turn clockwise in small
increments if the Adjuster is functioning correctly
(see notes below).

If Pads are not being changed, Cap (37) should be
replaced having lightly greased it with Renolit HLT2
(available as part number 1114525).

NOTE:
As the number of applications increases, incremental
adjustment will decrease.

NOTE:

If the Spanner or Socket does not turn, turns only
with the first application or turns forward and
backward with every application, the automatic
Adjuster has failed and the Caliper must be replaced.

M+P- KN- 039

M+P- KN- 043
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5.3 Wear Limits of Pads and Discs

/ WARNING!

\ For optimum safety, stay within the Disc and Pad Wear Limits

N
N

Pads

The thickness of the Pads must be checked regularly
dependent on the usage of the vehicle.

The Pads should be checked corresponding to any
legal requirements that may apply.

If no Wear Indicator has been connected this should

be at least every 3 month. A
If friction material is less than 2mm (see E), the Pads -
must be replaced. C B
- L andE—
. ] y
Discs ~

Measure thickness at thinnest point. Avoid measu-
ring near the edge of the disc as a burr may be pre-
sent.

v Y

A = Disc thickness (new condition) 45mm
= Disc thickness (worn) 37 mm, Disc must be
replaced 2
C = Overall thickness of Pad (new condition) 30mm
= Backplate 9mm -

AHITITTITTTRY

AT,

F

) A

= Minimum thickness of friction material 2mm % Y
F = Minimum allowed thickness in worn condition

O

<
-t

M+P- KN- 002

for backplate and friction material 11mm
(replacement of Pads necessary).

If wear dimension B < 39 mm Disc should be rene-
wed together with Pads.

Wear dimension B = 37mm must not decrease.

WARNING!

If these recommendation are ignored, there is a danger of brake failure

16




Check Disc at each change of Pads for grooves and
cracks.
The diagram shows possible conditions of the surfa-
ce.
A; = Small cracks spread over the surface

are allowed

B, = Cracks less than 1.5mm deep or wide, running
in a Radial direction, are allowed

C, = Grooves (circumferencial) less than 1.5mm wide
are allowed

D, = Cracks in the vanes are not allowed and the
Disc MUST BE REPLACED.

a = Pad contact area

Note

In case of surface conditions A1,-Cs, the Disc can
continue to be used until the minimum thickness
of 37mm is reached.

Knorr-Bremse Discs are normally service-free and
grinding when changing Pads is not necessary.
However, grinding could be useful, e.g. to increase
the load-bearing surface of the Pads after severe
grooving on the entire friction surface has occurred.
To meet safety requirements, the minimum thickness
after regrinding is > 39 mm.

In addition, the recommendation of the Vehicle
Manufacturer MUST be followed.

N
l

DN

%

N

\
| N

max. 1,5 mm

max. 0,75 X a

VF 00127/3

WARNING!

If these recommendations are ignored, there is a danger of brake failure. If the Pads
are worn down to the backplate or if Disc wear is excessive, brake
performance will be severely affected and may be lost completely.

17



5.3.1 Brake Wear Check using Guide Pin (For all Axial and Radial Disc Brakes except those listed in
Section 5.3.2 - These Callipers do not have the rib in position B (see also Section 5.3.2)

/ N\ | Q
=N
i ‘NH
! / ‘NI N
g\
A
N | 6
N
C |
MtP- KN- 005
The condition of the Pads can be visually determined B = without rib (see also Section 5.3.2)
without removing the road wheel by noting the posit-  C = pin protrusion - shown in new condition
on of the Fixed Sleeve (4) in the Floating Caliper (1). D = minimal pin protrusion - Pads and Disc must be

checked with road wheel removed
If dimension ‘C’ is less than 1mm, a more accurate
check of the Pads and Disc must be made.

If necessary change the Pads - see Section 6

18



5.3.2 Brake Wear Check using Guide Pin (Only for Axial Disc Brakes SB 7541, SB 7551 to SB 7629,
SB 7639 and Radial Disc Brakes SB 7102, SB 7112, SB 7103, SB 7113, SB 7104, SB 7114,
SB 7105, SB 7115, SB 7108, SB7118, SB 7109, SB 7119, SB 7120, SB 7130 - These Callipers do
have the rib in position B (see also Section 5.3.1)

TN

| !
3 |
1/\ -g /\ 1// !
A 4 ‘t/' | /4
! |
\ \ H 11
6 B— 0\ ¥ | 6
c N ™
t |
D
M+P- KN- 006
The condition of the Pads can be visually determined B = with rib (see also Section 5.3.1)
without removing the road wheel by noting the positi- = new condition
on of the Fixed Sleeve (4) in the Floating Caliper (1). = 18 mm or more, Pads and Disc must be

checked with road wheel removed
If the head of the Fixed Sleeve (4) is inside the
Rubber Bush (6) by a dimension D greater than
18mm, then a more accurate check of the Pads and
Disc must be made.

If necessary change the Pads - see Section 6.

19



5.3.3 Wear Indicators

Due to different Vehicle Manufacturer and vehicle
types there are several types of Pad Wear Indicator
used.

a) In- Pad Normally Closed Indicator - Circuit is
broken when Pad Wear reaches limit.

b) In- Pad Normally Open Indicator - Circuit is
made when Pad Wear reaches limit.

c) Wear Indicator using built in Potentiometer. This
is available either as an on/off version or
as a continuous signal version which can be
linked to the vehicle’s electronic monitoring
systems.

An optical or acoustic device may be linked to any of
the above.

Important

Please also refer to specifications provided by the
Vehicle Manufacturer

20
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5.4 Knorr-Bremse Diagnostic Equipment

The Knorr-Bremse Diagnostic Unit ZB 9031 is a
hand held device suitable for vehicles that are fitted
with Knorr-Bremse Disc Brakes using a continuous
signal type of Wear Potentiometer.

The wear condition of each brake can be measured
by connecting the device to a suitable 13 pin socket
(DIN 72570) where fitted. This socket will have

been connected to each sensor by the vehicle
manufacturer.

The Diagnostic unit allows:

- Quick and simple wear check.

- A check of the potentiometer function.

/ A detailed instruction manual is included with

& each unit. /

5.5 Knorr-Bremse Diagnostic Equipment

The Knorr-Bremse Wear Check Module ZB 9033
is a chassis mounted device suitable for vehicles
that are fitted with Knorr-Bremse Disc Brakes
using a continuous signal type of Wear
Potentiometer.

The module continuously monitors and displays the
wear at each brake.

For vehicles without an automatic brake control
system, particularly Trailer applications, the module
allows for a quick and simple wear check.

The Wear Check Module allows:

- Up to 6 Brakes to be checked together.

- LED monitoring of each Brake condition.

ﬁ detailed instruction manual is included with\\
\ each unit. ”

e

13 Pin Plug (DIN 72570)
to Vehicle

Plug to Potentiometer
(Disc Brake)
e

(Disc Brake)

Plugs to Potentiometer

fixed at Vehicle/Trailer

electric supply from %
Vehicle/Trailer DC 24Volt

FDOOTOTEN
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6 Pad replacement
(for “Axial- and Radial Disc Brake”)

WARNING!

Before starting repair work, ensure the
service brake and parking brake are not
applied and that the vehicle cannot roll
away.

6.1 Pad removal

Take the wheel off (refer to Vehicle Manufacturer’s
recommendations).

Remove Clip (26) and Washer (45), push down the
Pad Retainer (11) and remove Pin (44).

If the Pad Retainer (11) is corroded, it should be
replaced.

Important

Before removing Pads it is strongly recommended
that the Adjuster mechanism is checked for correct
operation. See Section (5.2)

e
/

WARNING!

Do not overload or damage the Adjuster
(23). Use only 8mm Ring Spanner or 1/4”
drive Socket with a lever length no greater

than 100mm.
DO NOT use an Open Ended Spanner

_since this may damage the Adjuster shaft.

N
N

Remove Cap (37).

Turn the Adjuster counter-clockwise until Pads can
be removed. A clicking noise will be heard during
this procedure.

Push inboard Pad (12) toward Actuator.
Pull out both Pads (12).
6.1.1 Tappet Boot Check

The Adjuster (23) should be screwed clockwise until
the boots are clearly visible.

The Boots should not show any damage.

Check the attachment of the Boots into the Caliper
housing.

Important

Any ingress of water or dirt past the Tappet Boot will
lead to corrosion and affect the function of the
Actuation Mechanism and Adjuster Unit.

If damaged, the Boot and Tappet must be replaced
(see Section 7).

22
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6.1.2 Caliper guidance check
Following Pad removal (Section 6.1)

Using hand pressure only (no tools), the Caliper (1)
must slide freely over the whole length of the Guide
Pin arrangement >30mm.

During this operation the Sleeve (5) is sealed by the
Boot (9) and Cap (10) or Steel Cap (10a) and O-Ring
(31a). These must show no signs of damage. Check
that these are correctly seated.

The Caliper may have to be re-sealed by using a
suitable Kit (see page 5 or page 7).

6.2 Pad fitting

WARNING!

Pads must be changed as an axle set
and NOT individually.

Use only Pads which are permitted by
the vehicle manufacturer,axle manufactu-
rer and brake manufacturer.

Failure to comply with this may invalidate

the vehicle manufacturer’s warranty J

Note:

Before placing the Pads into the Carrier, the Adjuster
(23) must be further de-adjusted by rotating it
counter clockwise.

Clean the Pad abutments.

Push Caliper (1) outboard and fit the outboard Pad
(12).

For fitting the inboard Pad (12) push Caliper (1) in the
opposite direction.

If fitted, replace Wear Indicators and fittings /
brackets etc. See page 5 or 7.

e

/ WARNING!

Do not overload or damage the Adjuster
(23). Use only 8mm Ring Spanner or 1/4”
drive Socket with a lever length no greater

than 100mm.
DO NOT use an Open Ended Spanner
since this may damage the Adjuster shaft.

\. J
Rotate the Adjuster clockwise until the Pads come
into contact with the Disc. Then turn back the
Adjuster 2 clicks.

TN L O L T T
T

M+P-KN-013-Ai01 ) possible variants by items 10a & 31a
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The hub should turn easily by hand after having
applied and released the brake.

The Cap (37) must then be replaced having lightly
greased it with Renolit HLT2 (available as part num-
ber 1114525).

After setting the Pad Retainer (11) into the groove of
the Caliper (1), it must be pushed in to enable the
positioning of Pad Retainer Pin (44).

Fit washer (45) and Spring Clip (26) to the Pad
Retainer Pin (44) (use only new parts).

Our recommendation is fitting Washer (45) and
Spring Clip (26) pointing downwards (see diagram).

Wheel mounting (refer to Vehicle Manufacturer’s
recommentations).

/ IMPORTANT!

New Pads need bedding in. Heavy or
long duration braking should initially be
avoided.

7 Tappet with Boot replacement
(for “Axial- and Radial Disc Brake”)

7.1 Tappet with Boot removal

Note:

It may be easier to remove the Caliper from the axle
to replace the Tappets of the Caliper (see Section
10.12).

The Adjuster (23) must be screwed clockwise until
the Boots can be reached.

If the Caliper has been removed from the vehicle care
must be taken not to overrun the threads (see sec-
tion 7.1.1).

To remove the Tappet Boot from the Caliper bore, a
Screwdriver should be used to deform the Boot loca-
tion ring - see diagram.

e

/ Warning!
Great care must be taken not to damage

the Inner Seal since it is not a
replacement item.

24
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The Tappets (13) can be removed from the Threaded
Tubes by using Wedge Fork A. (Order No. 1132202).

Remove the old Tappet Bush (116).

Check Inner Seal (arrow) and if damaged, the Caliper
must be replaced .

7.1.1 Adjuster thread inspection

Place an unworn Pad (12) into the outboard gap
to avoid overrunning of the Threaded Tubes.

IMPORTANT!

Threaded Tubes should not overrun the
inner thread of the Bridge.
The Caliper must be changed if
synchronisation is lost.

For the inspection of the threads, the tubes must be
screwed out (max. 30mm) by turning the Adjuster
(23) clockwise.

If Caliper is not installed on axle, put a spacer E
(length = 70mm) into the Caliper (1) to avoid overrun-
ning of the Threaded Tubes (16) when screwing them
out (see illustration opposite). During screwing, the
threads can be checked for corrision damage.

In case of water ingress or corrosion, the Caliper
must be replaced.

7.2 Tappet with Boot fitting

With Caliper fixed to axle:
Grease threads with RENOLIT HLT2 (Order No.
[114525).

Screw back Threaded Tubes (16), by turning the
Adjuster (23) counter-clockwise.

Place new Tappet Bush (161) onto the head of the
Tube (16).

Sealing seat in the caliper for Tappet with Boot (13)
must be clean and free of grease.

Place Tappet with Boot (13) onto the head of the
Tube.

Use Push-In Tool with the short strut (B)
(Order No 1119252) for positioning and pressing-in the
Boot (13).

VF 00127/4

)

12

g

46

M+P- KN- 019

VF 00127/13

VF 00127/5

25



Using Tool B in reverse, the Tappet can be pressed
on.

With Caliper not installed on axle
Grease threads with RENOLIT HLT2 (Order No.
1114525).

Screw back Threaded Tubes (16), by turning the
Adjuster (23) counter-clockwise.

Sealing seat in the caliper for Tappet with Boot (13)
must be clean and free of grease.

Place new Tappet Bush (161) onto the head of the
Tube (16).

Place Tappet with Boot (13) onto the head of the
Tube.

Use Push-In Tool with the long strut (B) (Order No

[119252) for positioning and pressing-in the Boot (13).

Using the Tool (B) in reverse, the Tappet can be
pressed on.

26
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8 Caliper Suspension sealing

(Replacement of inner Boot (9) )

(for the Axial and Radial Disc Brake)
Remove Caliper (see Section 10.1)
Remove Ring (58)

Pull out Sleeve (5)

Push out Boot (9) with screw driver.

Inspect and clean contact area of Boot (9)

Put new Boot (9) into the Sleeve (arrow) of the Tool C
(Order No 1119253).

Position Sleeve with Boot (9) into the Caliper bore
and pullin.

Fit the Sleeve (5)

The Boot end must engage in the groove of the
Sleeve (5) (arrow). Lock with Ring (58) by pushing
until it engages.

Important:

Before fitting the Caliper the unsealed Sleeve with the
Rubber Bush should be checked for its ability to
slide.

Fit Caliper (see Section 10.2).

M+P- KN- 025

M+P- KN- 026

VF 00127/15
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9 Guide Pin Bush replacement
(for “Axial- and Radial Disc Brake”)

Remove Caliper (see Section 10.1)

Remove Sleeve (5) and inner Boot (9) (see Section 8).

9.1 Brass Bush (7) replacement
Remove old Sleeve (5).
Pull out Bush (7) with Tool (D) (Order No. 1119254).

If Caliper has no groove (see arrow)
(Note: Groove is always located on the
inboard side)

Pull in new Brass Bush (7) with Tool (D).

If Caliper has a groove:
Pull in new Brass Bush (7) with Tool (D).
To prevent longitudinal displacement use
Tool (F) (Order No 1136797) to create
new groove.

Check contact area of Brass Bush (7) for burrs.
Remove burrs.

Grease Bush with white Grease RENOLIT HLT2
(Order No 1114525).

Insert new Sleeve (5).

Note:

The Guide Pins Kit contains new Sleeves (4) & (5)
and new Caliper Bolts (39) & (40) (see Section 1.2
and 1.4).

9.2 Rubber Bush (6) replacement
Remove old Sleeve (4)

Pull Rubber Bush (6) out of bore.
Check bore for corrosion, clean if necessary with
Corrosion protection paint (e.g. Zinc spray).

Note:

Grease new Rubber Bush (6) inside and outside with
green Grease SYNTHESO GL EP 1 (Order No
[132793).
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Deform new Rubber Bush (6) and push from the
inner side of the Caliper into the bore.

Push Rubber Bush (6) so that the outer positioning
ring locates in the groove (see arrows).

/ IMPORTANT!

Under no circumstances must the white
Grease (containing mineral oil) be used for
lubricating the Bush or Sleeve. Use only
synthetic based green Grease
(Part Number 1132793).

Note:
The Guide Pins Kit contains new Sleeves (4) & (5)
and new Caliper Bolts (39) & (40).

Assemble Sleeve (4)
Re-fit Caliper (see Section 10.2)
Important:

Torque Caliper Bolts to 285 Nm and check that the
Caliper slides easily.

10 Caliper replacement
(for Axial- and Radial Disc Brake)

10.1 Caliper removal
Remove Pads (see Section 6.1)
Remove Actuator (see Section 12.1 and 12.3).

Remove Outer Boot Clip (31) and take off Outer Boot
(10)

Note:

As well as Calipers with Outer Boot (10) and Outer
Boot Clip (31) there are versions with Steel Cap (10a)
and O-Ring (31a) available.

On models with Steel Caps (10a) and O-Rings (31a),
place tool (G) (Part Number Z001105) onto the Steel
Cap and tighten the threated pin by a hexagon
socket spanner. Then use hammer as shown.

Remove Cylinder Bolts (39 and 40).

M+P—KN-031
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WARNING!

Hold Caliper only at its outer side.
Never get your fingers between
Caliper and Carrier!

Remove Caliper from Carrier.

IMPORTANT!

The opening or dismantling of the

Caliper has not been authorized.

Use only Genuine Knorr-Bremse
Service Exchange Calipers.

10.2 Caliper fitting

The correct choice of Caliper must be ensured by
checking the Part No. on the label (arrow, picture
above)

Note:
Service Exchange Calipers have a blue label.

The Service Exchange Caliper has a plastic cap or an
adhesive tape in the area of the Actuator attachment.
Remove the cap tape after installing the Caliper

(see arrow).

Note:
The service exchange Caliper includes sealing and
guiding elements. The Pads are not included.

WARNING!

///

Hold Caliper only at its outer side.
Never get your fingers between
Caliper and Carrier!

10.2.1 Caliper with Outer Boot (10)
Locate the Caliper to the Carrier.

Scrgyé/—in Caliper Bolts (39 and 40) and tighten to
285 ~ Nm (use only new parts).

Check that the Caliper slides easily.

Check the position of the Inner Boot (9) on the
Sleeve (5).

Check Adjuster function (see Section 5.2)
If necessary use new Outer Boot (10).

Check grease-free seating of the Outer Boot (10) on
the Caliper (1)
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Tighten Outer Boot Clip (31)
Fit the Pads (see Section 6.2)

Attach Brake Chamber or Spring Brake (see Section
12.2 or 12.4)

10.2.2 Caliper with Steelcap (10a)

IMPORTANT!

It is only allowed to replace the Outer
Boot (10) by the Steel Cap (10a) when
replacing the Sleeve (5), the
O-Ring (3la) and the Screw (40)
at the same time. Replace only after
permission by Axle- or Vehicle-
manufacturer. On SB 6... (19,5) only
permissible after manufacturing date
A0026. (see type plate).

It may be easier to remove the Caliper and the
Carrier from the axle to replace the Steel Cap.

Assemply at the Vehicle :

The fitting must be carried out with Pads still installed.

- Clean area.

- Using the Grease supplied (1114525), lightly lubricate
the O-Ring and place it over the cast spigot (see
Sketch).

-Remove Threated Pins from assembly tool (G) to
avoid demage of the Steel Cap.

- Hold the new Steel Cap on the end of the Spigot.
By using a suitable press or special assembly tool
(Part Number Z001105) and a hammer, press the
Steel Cap fully on the spigot making sure not to
deform the Cap.

After removal the Steel Cap and the O-Ring must
not be refitted.

IMPORTANT!

The Steel Cap (10a) and the O-Ring
must only be used once.

FD00108

FD00106
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FD00103-Ai01
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Assemply on the Caliper and Carrier removed
from the axle:

e

/ IMPORTANT!

It is only allowed to replace the Outer
Boot (10) by the Steel Cap (10a) when
replacing the Sleeve (5), the
O-Ring (3la) and the Screw (40)
at the same time. Replace only after
permission by Axle- or Vehicle-
manufacturer. On SB 6... (19,5) only
permissible after manufacturing date
A0026. (see type plate).

Put the Caliper on the Carrier.

///

IMPORTANT!
Special threated Screw (40) and Steel
Cap (10a) as well as the O-Ring (3la)

must be renewed whenever Screw (40)
has been removed.

Screé/sv-in Caliper Bolts (39 and 40) and tighten to
285 Nm.

Check the position of the Inner Boot (9) on the
Sleeve (5).

Check that the Caliper slides easily.

In the shown clamping (e.g. vice) press the Caliper
against the Carrier as far as possible. The inner Boot
(9) must be in compressed condition, this to prevent
air being trapped inside of the Cap.

The assembly of the Steel Cap (10a) can now be
carried out as in Section “ Assembly at the Vehicle®.

Check Adjuster (Section 5.2).

11 Carrier replacement
(for Axial- and Radial Disc Brake)
Remove Caliper (see Section 10.1).
Remove Carrier (2) from axle.
Clean axle contact area.
Attach new Carrier with new bolts from the relevant
truck manufacturer. Bolts are not supplied by Knorr-

Bremse.

Attach Caliper (see Section 10.2)
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12 Actuation cylinder replacement
(for “Axial- and Radial Disc Brake”)

12.1 Brake Chamber removal

Disconnect air line from Brake Chamber (18/2)

Unscrew Brake Chamber Mounting Nuts (do not re-
use them).

Remove Brake Chamber

12.2 Brake Chamber fitting

IMPORTANT:

New Brake Chambers (18/2) have drain plugs instal-
led. Remove bottom plug (see arrows). All other drain
holes should be plugged.

Before fitting the new Brake Actuator, the sealing
surface (see arrow) must be cleaned, and the
Spherical Cup (19) in the Lever must be greased with
white Grease RENOLIT HLT2 (Order no 1114525).

Surface area of the flange must be plain and clean.

IMPORTANT!

Do not use Grease containing molyb-
denum disulphate. Use only KORR-
Actuators which are recommended

\ by the Vehicle Manufacturer.

Attach Actuator with new Nuts
(self-loc+l3<gng EN ISO 7042) and torque tighten
to 180 Nm.

Connect air hose and check for leakage.

Make sure that hose is not twisted and that chafing
is not possible.

/ IMPORTANT!

Check function and effectiveness
of the brake.

VF 00127/10
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12.3 Spring Brake removal

CAUTION!

Chock wheels before releasing
Spring Brake

Release parking brake, move Hand Control Valve to
‘run’ position.

Screw-out Release Bolt (arrow) with a maximum tor-
que of 35Nm.

Release air from brake, move Hand Control Valve to
‘park’ position.

Disconnect air hoses from Spring Brake Actuator
(18/1)

Unscrew Spring Brake Actuator Mounting Nuts (do
not re-use).

Remove Spring Brake Actuator.

12.4 Spring Brake fitting

IMPORTANT!

New Spring Brake Actuators (18/1) have drain plugs
installed. Remove bottom plug (see arrows).

All other drain holes should be plugged.

Before fitting the new Brake Actuator, the sealing
surfaces have to be cleaned, and the Spherical Cup
(19) in the Lever must be greased with white Grease
RENOLIT HLT2 (Order no 1114525)

Surface area of the flange must be plain and clean.

IMPORTANT!

Do not use grease containing
molybdenum disulphate.
Use only KNORR-BREMSE Actuators
which are recommended by the
Vehicle Manufacturer.

IMPORTANT!

On Radial Disc Brake the Train Plugs in
the bottom of the Cylinderflange must
be open.
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Attach Actuator with new Nuts
(seIf—Jg)Ocking EN ISO 7042) and torque tighten to
180  Nm.

Connect air hose, ensuring that hoses are not mixed
up.

Make sure that hoses are not twisted and that cha-
fing is not possible.

Release parking brake, move Hand Control Valve to
‘run’ position, and check for leakage.

Screw in Spring Brake Release bolt to maximum
70 Nm.

IMPORTANT!

Check function and effectiveness
of the brake.

\
g

13 Additional information

13.1 Service Video

A Video is available for additional

information.

Order number: RA-SB0002.DE Video (German)
RA-SBO0002.EN Video (English)
(in UK. order KBP2060/1)
RA-SB0002.IT Video (ltalian)
RA-SB0002.SP Video (Spannish)
RA-SB0002.PO Video (Portugese)
RA-SB0002.DA Video (Danish)
RA-SB0002.HU Video (Hungarian)
RA-SB0002.FR Video (French)

13.2 Service Tool Kit ZB 9032

For service and repair work we recommend
our Tool Kit ZB 9032 Il 37951/004EX, which
contains all necessary special tools.

13.3 Diagnostic Equipment

For vehicles fitted with continuous
potentiometer type wear sensors,
Knorr-Bremse Diagnostic Equipment may
be used to ensure quick and simple
measurement of wear at each caliper.
See sections 5.4 and 5.5.
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FIGURE 1 - BA-921 COMPRESSOR

DESCRIPTION

The function of the air compressor is to provide and main-
tain air under pressure to operate devices in the air brake
and/or auxiliary air systems. The BA-921 compressor is a
single cylinder reciprocating compressor with a rated dis-
placement of 15.8 cubic feet per minute at 1250 RPM.

The compressor consists of a water cooled cylinder head
and valve plate assembly and an air cooled integral
crankcase and cylinder block. The cylinder head is an
aluminum casting which contains the required air and water
ports as well as an unloader piston. The valve plate
assembly consists of laminated and brazed steel plates
which incorporate various valve openings and channels for

conducting air and engine coolant into and out of the cylinder
head.

The discharge valves are part of the valve plate assembly.
The cylinder head, with the valve plate comprise a complete
cylinder head assembly.

The castiron crankcase and cylinder block assembly, houses
the piston, connecting rod, crankshaft and related bearings.

The BA-921 crankcase cover is stamped with information
identifying the compressor model, customer piece number,
Bendix piece number and serial number. See figure 2.



BA-921
Cust P/N: XXXXXXX
Bendix P/N: EXXXXXX

Serial Number: XXXXXX
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FIGURE 2 - BA-921 CRANKCASE COVER

OPERATION

The compressor is driven by the vehicle engine and func-
tions continuously while the engine is in operation. Actual
compression of air is controlled by the compressor unload-
ing mechanism operating in conjunction with a governor.

AIR INLET DISCHARGE
AIR PORT CY%LQ/ED UNLOADER
DISCHARGE FORT
PORT

VALVE__ ”.”.ﬁ

il
N
PLATE 4444

PISTON MOVING DOWN

O

INLET UNLOADER
PISTON

VALVE

OPEN DOWN &
SEATED

FIGURE 4 - OPERATIONAL-LOADED (INTAKE)

GOVERNOR
UNLOADER
PORT

SUPPLY RESERVOIR

of the unloader piston and, along with the unloader piston
spring, holds the unloader piston against its seat on the
valve plate. See figures 5 & 7.

ki )
AN
g £ GOVERNOR
RESERVOIR

COMPRESSOR PORT

FIGURE 3 - BA-921 COMPRESSOR UNLOADER SYSTEM

AIR INTAKE (LOADED)

During the piston down stroke, a vacuum is created in the
cylinder bore above the piston. The vacuum causes the
inlet reed valve to flex open. Atmospheric air flows through
the open inlet valve and fills the cylinder bore above the
piston. See figures 4 & 7.

AIR COMPRESSION (LOADED)

When the piston reaches approximately bottom dead cen-
ter (BDC), the inlet reed valve closes. Air above the piston
is trapped by the closed inlet reed valve and is compressed
as the piston begins to move toward top dead center (TDC).
When air in the cylinder bore reaches a pressure greater
than that of the system pressure the discharge reed valves
open and air flows into the discharge line and air brake sys-
tem.

Air, during the compression stroke, flows into the hollow
center of the unloader piston through an opening in the end
of the piston. Compressed air acts on the interior surfaces

2
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FIGURE 5 - OPERATIONAL-LOADED (COMPRESSION)

NON-COMPRESSION OF AIR (UNLOADED)

When air pressure in the supply reservoir reaches the cut-
out setting of the governor, the governor delivers system
air to the compressor unloader port. Air entering the un-
loader port acts on the unloader piston causing it to move
away from its seat on the valve plate assembly. When the
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FIGURE 6 - OPERATIONAL-UNLOADED

unloader piston is unseated a passage is opened between
the cylinder bore and the air inlet cavity in the cylinder head.
Air compression ceases. See figures 6 & 7.

As the piston moves from bottom dead center (BDC) to top
dead center (TDC) air in the cylinder bore flows past the
unseated unloader piston, into the cylinder head inlet cav-
ity and out the inlet port. On the piston down stroke (TDC
to BDC) air flows in the reverse direction, from the inlet
cavity past the unseated unloader piston and into the cylin-
der bore.

LUBRICATION

The vehicle's engine provides a continuous supply of oil to
the compressor. Oil is routed from the engine to the com-
pressor oil inlet. An oil passage in the crankshaft conducts
pressurized oil to precision sleeve main bearings and to
the connecting rod bearings. Spray lubrication of the cylin-
der bores, connecting rod wrist pin bushings, and ball type
main bearings is obtained as oil is forced out around the
crankshaft journals by engine oil pressure. QOil then falls to
the bottom of the compressor crankcase and is returned to
the engine through drain holes in the compressor mount-
ing flange.

COOLING

Cooling fins are part of the crankcase/cylinder block cast-
ing. Coolant flowing from the engine cooling system through
connecting lines enters the head and passes through inter-
nal passages in the cylinder head and valve plate assembly
and is returned to the engine. Proper cooling is important in
maintaining discharge air temperatures below the maximum
recommended 400 degrees Fahrenheit. Figure 8 illustrates
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FIGURE 7 - CYLINDER HEAD AND VALVE PLATE ASSY.

the various approved coolant flow connections. See the tabu-
lated technical data in the back of this manual for specific
requirements.

PREVENTATIVE MAINTENANCE

Important Note: Review the warranty policy before perform-
ing any intrusive maintenance procedures. An extended
warranty may be voided if intrusive maintenance is performed
during this period.

EVERY 6 MONTHS, 1800 OPERATING HOURS
OR AFTER EACH 50,000 MILES WHICHEVER OC-
CURS FIRST PERFORM THE FOLLOWING
INSPECTIONS AND TESTS.



UNLOADER COOLANT IN OR OUT
HEAD COVER (ONE OR OTHER NOT USED)
BOLT (4)
GOVERNOR
INLET —
PORT — CONNECTION
_ DISCHARGE
PORT
DISCHARGE
COOLANT IN OR OUT SAFETY VALVE
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CYLINDER HEAD PORT IDENTIFICATION

The cylinder head connection ports are identified with cast
in numerals as follows:

Atmospheric AIR IN
Compressed AIR OUT
Coolant IN or OUT
Governor Control

A O N O

FIGURE 8- TYPICAL BA-921 CYLINDER HEAD

AIR INDUCTION

The BA-921 compressor is designed for either natural aspi-
ration (connection to the vacuum side of the engine's air
induction system) or turbocharging. When attached to the
pressure side of the turbocharger, pressure at the BA-921
inlet port must not exceed 45 psig. See the tabulated tech-
nical data in the back of this manual.

One of the single most important aspects of compressor
preventive maintenance is the induction of clean air. Since
the BA-921 is connected to the engine air cleaner, proper
periodic maintenance of the engine air filter eliminates the
need for separate filter maintenance.

Inspect the compressor intake fittings, and the connecting
hoses each time engine air cleaner maintenance is per-
formed.

1. Inspect the intake hose adapters for physical damage.
Make certain to check the adapters at both ends of the
intake hose or tubing.

The intake hose clamps and tighten them if needed.

Inspect the intake hose or line for signs of drying, crack-
ing, chafing and ruptures and replace it if necessary.

COMPRESSOR COOLING

Inspect the compressor discharge port, inlet cavity and dis-
charge line for evidence of restrictions and carboning. If
excessive buildup is noted, thoroughly clean or replace the
affected parts. Since carbon buildup generally indicates in-
adequate cooling, closely inspect the compressor cooling
system. Check all compressor coolant lines fo ks and

restrictions to flow. Minimum coolant line size is 3/8" I.D.
Check coolant lines for internal clogging from rust scale. If
coolant lines appear suspicious, check the coolant flow and
compare to the tabulated technical data present in the back
of this manual. Carefully inspect the air induction system
for restrictions.

LUBRICATION

Check the external oil supply line for kinks, bends, or re-
strictions to flow. Supply lines must be a minimum of 3/16"
I.D. Refer to the tabulated technical data in the back of this
manual for oil pressure minimum values.

COMPRESSOR DRIVE

Check for noisy compressor operation, which could indi-
cate excessive drive component wear. Adjust and/or replace
as necessary. Check all compressor mounting bolts and
retighten evenly if necessary. Check for leakage and proper
unloader mechanism operation. Repair or replace parts as
necessatry.

COMPRESSOR UNLOADER & GOVERNOR

Test and inspect the compressor and governor unloader
system for proper operation and pressure setting.

1. Make certain the unloader system lines are connected
as illustrated in figure 3.

2. Cycle the compressor through the loaded and unloaded
cycle several times. Make certain that the governor cuts
out at its specified pressure (cut in should be approxi-
mately 15-20 psi less than cutout pressure). Adjust or
replace the governor as required.

3. Note that the compressor cycles to the loaded and un-
loaded conditions promptly. If prompt action is not noted,
repair or replace the governor and/or repair the com-
pressor unloader.

SERVICE TESTS
GENERAL

The following compressor operating and leakage tests need
not be performed on a regular basis. These tests should
be performed when; it is suspected that leakage is sub-
stantially affecting compressor buildup performance, or when
it is suspected that the compressor is “cycling” between
the load and unloaded modes due to unloader plunger leak-
age.

OPERATING TESTS

Compressor Performance

Vehicles manufactured after the effective date of FMVSS
121 must have a compressor capable of raising air system
pressure from 85-100 psi in 25 seconds or less, with the



minimum required reservoir volume for the vehicle. This test
is performed with the engine operating at maximum recom-
mended governed speed. The vehicle manufacturer must
certify this performance on new vehicles with appropriate
allowances for air systems with greater than the minimum
required reservoir volume. As a less severe alternative to
running a high RPM test, a new compressor's buildup time
can be measured and recorded at high idle. Subsequent
testing throughout the compressor’s service life can be com-
pared to the base line new compressor performance.
Compressor buildup times should be recorded and kept with
the vehicle maintenance files for reference. When testing
compressor buildup times it is essential that air system
leakage be kept below the allowed maximum for the vehicle
type being tested. Before running buildup tests check the
service and supply systems for excessive leakage and re-
pair as necessary.

Note: Supply system leakage is not displayed
on the vehicle dash gauges and must be tested
separately. Supply system components such
as the governor, air dyer, reservoir drain cocks,
safety valve and check valves can leak with-
out indication on the dash gauges. These
components must be checked for leakage
separately and individually. Refer to the vari-
ous maintenance manuals for individual
component leakage tests and the Bendix “Test
and Checklist” published in the Air Brake Sys-
tem Handbook (BW5057) for air system leakage
testing.

LEAKAGE TESTS
Cylinder Head
Check for cylinder head gasket air leakage.

1. With the engine running, lower air system pressure to
60 psi and apply a soap solution around the cylinder
head. Check the gasket between the cylinder head and
valve plate assembly and the reed valve/gasket between
the valve plate assembly and cylinder block for air leak-
age.

2. No leakage is permitted. If leakage is detected replace
the compressor or repair the cylinder head using a genu-
ine Bendix maintenance kit available from an authorized
Bendix parts outlets.

Unloader

In order to test the inlet and discharge valves and the un-
loader piston, itis necessary to have shop air pressure and
an assortment of fittings. A soap solution is also required.

Build-Up tests

1. With the engine running, lower air system pressure to
90 psi and raise engine RPM to 1800. Measure and

record the time required to raise system pressure from
100 psito 130 psi Run this test three times and use the
average time.

Note: This test should be run with the engine and air
system at normal operating temperature (i.e. not cold).

2. Compare the average time recorded in step 2 with previ-
ously recorded build up times to evaluate compressor
performance.

Unloader leakage is exhibited by excessive compressor
cycling between the loaded and unloaded condition.

1. With service and supply system leakage below the maxi-
mum allowable limits and the vehicle parked, bring
system pressure to governor cutout and allow the en-
gine to idle.

2. The compressor should remain unloaded for a minimum
of 5-10 minutes. If compressor cycling occurs more fre-
guently and service and supply system leakage is within
tolerance replace the compressor or repair the compres-
sor unloader system using a genuine Bendix
maintenance kit available from authorized Bendix parts
outlets.

COMPRESSOR REMOVAL & DISASSEMBLY
GENERAL

The following disassembly and assembly procedure is pre-
sented for reference purposes and presupposes that a rebuild
or repair of the compressor is being undertaken. Several
maintenance kits are available and the instructions provided
with these parts and kits should be followed in lieu of the
instructions presented here.

MAINTENANCE KITS & SERVICE PARTS
Cylinder Head Gasket Kit.

Unloader Kit.

Governor Adapter Kit.

Safety Valve.

Seal Kits.

All components shown in figure 9 with a key number are
available in kits and/or as individual service parts.
IMPORTANT! PLEASE READ:

When working on or around a vehicle, the following
general precautions should be observed:

1. Park the vehicle on alevel surface, apply the park-
ing brakes, and always block the wheels.

2. Stop the engine when working around the vehicle.



3. If the vehicle is equipped with air brakes, make
certain to drain the air pressure from all reservoirs
before beginning any work on the vehicle.

4. Following the vehicle manufacturer’'s recom-
mended procedures, deactivate the electrical
system in a manner that removes all electrical
power from the vehicle.

5. When working in the engine compartment the en-
gine should be shut off. Where circumstances
require that the engine be in operation, extreme
caution should be used to prevent personal injury
resulting from contact with moving, rotating, leak-
ing, heated, or electrically charged components.

6. Never connect or disconnect a hose or line con-
taining pressure; it may whip. Never remove a
component or plug unless you are certain all sys-
tem pressure has been depleted.

7. Never exceed recommended pressures and always
wear safety glasses.

8. Do not attempt to install, remove, disassemble or
assemble a component until you have read and
thoroughly understand the recommended proce-
dures. Use only the proper tools and observe all
precautions pertaining to use of those tools.

9. Useonly genuine Bendix replacement parts, com-
ponents, and kits. Replacement hardware, tubing,
hose, fittings, etc. should be of equivalent size, type,
and strength as original equipment and be designed
specifically for such applications and systems.

10. Components with stripped threads or damaged
parts should be replaced rather than repaired. Re-
pairs requiring machining or welding should not
be attempted unless specifically approved and
stated by the vehicle or component manufacturer.

11. Prior to returning the vehicle to service, make cer-
tain all components and systems are restored to
their proper operating condition.

REMOVAL

In many instances it may not be necessary to remove the
compressor from the vehicle when installing the various
maintenance kits and service parts. The maintenance tech-
nician must assess the installation and determine the correct
course of action.

These instructions are general and are intended to be a guide. In
some cases additional preparations and precautions are neces-
sary. In all cases follow the instructions contained in the vehicle
maintenance manual in lieu of the instructions, precautions and
procedures presented in this manual.

1. Block the wheels of the vehicle and drain the air pres-
sure from all the reservoirs in the system.

2. Drain the engine cooling system and the cylinder head
of the compressor. Identify and disconnect all air, water
and oil lines leading to the compressor.

3. Remove as much road dirt and grease from the exte-
rior of the compressor as possible.

4. Remove the discharge and inlet fittings, if applicable, and
note their position on the compressor to aid in reassembly.

Note: If a cylinder head maintenance kit is being
installed, stop here and proceed to
PREPARATION FOR DISASSEMBLY. If
replacing the compressor continue.

3. Remove any supporting bracketing attached to the
compressor and note their positions on the compressor
to aid in reassembly.

5. Remove the flange mounting bolts and remove the com-
pressor from the vehicle.

6. Inspect gear and associated drive parts for visible wear
or damage. Since these parts are precision fitted, they
must be replaced if they are worn or damaged. If re-
placing the compressor or replacing the drive gear,
remove the drive gear from the compressor crankshaft
using a gear puller.

7. Ifthe compressor is being replaced stop here and pro-
ceed to "Installing The Compressor" at the end of the
assembly procedure.

PREPARATION FOR DISASSEMBLY

Remove the balance of road dirt and grease from the exte-
rior of the compressor with a cleaning solvent. Mark the
rear end cover or end cover adapter in relation to the crank-
case. It is recommended but not specifically necessary to
mark the relationship of the cylinder head to the valve plate
assembly and crankcase and cylinder block assembly.

A convenient method to indicate the above relationships is
to use a metal scribe to mark the parts with numbers or
lines. Do not use marking methods such as chalk that can
be wiped off or obliterated during rebuilding.

Prior to disassembly make certain that the appropriate kits
and or replacement parts are available. Refer to figure 9
during the entire disassembly and assembly procedure.

CYLINDER HEAD

1. Remove the discharge safety valve (10) from the cylin-
der head.

2. To restrain the spring force exerted by balance piston
spring (5), hold the unloader cover (2) in place while
removing the two unloader cover cap screws (1). Care-
fully release the hold on the unloader cover until the
spring force is relaxed, then remove the unloader cover
(2).

3. Remove the unloader cover gasket (3).
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1 2 Unloader Cover Cap Screw 6 1 O-Ring 11 1 Head Gasket
2 1 Unloader Cover 7 1 O-Ring 12 -- Intentionally Left Blank
3 1 Unloader Cap Gasket 8 1 Unloader Piston 13 1 Inlet Reed Valve/Gasket
4 1 Unloader Balance Piston 9 1 O-Ring 14 1 O-Ring
5 1 Spring 10 1 Safety Valve 15 1 Bottom Cover Gasket

FIGURE 9- BA-921 EXPLODED VIEW OF SERVICEABLE PARTS



4. Remove the balance piston (4) and its spring (5) from
the cylinder head.

5. Remove the four hex head bolts and washers from the
cylinder head.

6. Gently tap the head and valve plate assembly with a
soft mallet to break the gasket seal. Lift the cylinder
head and valve plate assembly (12) off the cylinder
block.

Remove the metal reed valve/gasket (13).

8. Gently tap the head and valve plate assembly (12) with
a soft mallet to break the gasket seal. Then separate
the cylinder head from the valve plate assembly (12)
and remove the gasket (11).

9. Turnthe aluminum cylinder head over to expose the in-
terior portion of the head. Push the unloader piston (8)
along with its o-rings (6, 7 & 9) out of the cylinder head.

CRANKCASE COVER

1. Remove the four crankcase cover cap screws securing
the crankcase cover to the crankcase. Using a soft mal-
let, gently tap the crankcase cover to break the gasket
seal. Remove the crankcase cover gasket (15).

REAR END COVER OR END COVER ADAPTER

1. Remove the four end cover cap screws that secure the
rear end cover or end cover adapter to the crankcase.

2. Remove the rear end cover or end cover adapter from
the crankcase. Remove the o-ring seal (14) from the
end cover.

CLEANING OF PARTS
GENERAL

All parts should be cleaned in a good commercial grade of
solvent and dried prior to inspection.

CYLINDER HEAD

1. Carefully remove all gasket material adhering to the
aluminum cylinder head, steel valve plate assembly and
cast iron cylinder block. Make certain not to deeply
scratch or mar the gasket surfaces. Pay particular at-
tention to the gasket surfaces of the aluminum head.

2. Remove carbon deposits from the discharge and inlet
cavities of the cylinder head and valve plate assembly.
They must be open and clear in both assemblies. Make
certain not to damage the aluminum head.

3. Remove rust and scale from the cooling cavities and
passages in the head and valve plate assembly (12)
and use shop air to clear debris from the passages.

4. Check the threads in all cylinder head ports for galling.
Minor chasing is permitted.

5. Make certain the unloader vent passage under the un-
loader cover (2) in the head is open and free of debris.

INSPECTION OF PARTS

CYLINDER HEAD & VALVE PLATE

1. Carefully inspect the cylinder head gasket surfaces for
deep gouges and nicks. If detected, the compressor
must be replaced.

2. Carefully inspect the valve plate assembly gasket sur-
faces for deep gouges and nicks. Pay particular attention
to the metal gasket surface. A metal gasket (18) is used
between the valve plate assembly and cylinder block.
This surface must be smooth and free of all but the most
minor scratching. If excessive marring or gouging is de-
tected, the compressor must be replaced.

3. Inspect the cylinder head for cracks or damage. With the
cylinder head and head gasket secured to the valve plate
assembly, apply shop air pressure to one of the coolant ports
with all others plugged, and check for leakage by applying a
soap solution to the exterior of the head. If leakage is de-
tected in the cylinder head casting, replace the compressor.

END COVER OR END COVER ADAPTER

Check for cracks and external damage. Check the crankshaft
main bearing surface in the end cover or end cover adapter,
check for excessive wear and flat spots and replace the end
cover if necessary. Check for galling of the oil port threads
and replace the end cover or end cover adapter if necessary.
Minor thread chasing is permitted but do not “recut” the
threads if they are badly damaged.

CYLINDER BLOCK

1. Checkthe cylinder head gasket surface on the cylinder
block for nicks, gouges, and marring. A metal gasket is
used to seal the cylinder head to the cylinder block.
This surface must be smooth and free of all but the
most minor scratching. If excessive marring or goug-
ing is detected, the compressor must be replaced.

ASSEMBLY

General Note: All torques specified in this manual are as-
sembly torques and typically can be expected to fall off
after assembly is accomplished. Do not re-torque after
initial assembly torques fall unless instructed otherwise. A
compiled listing of torque specifications is presented at the
end of this manual.
INCH POUNDS TO FOOT POUNDS
To convert inch pounds to foot pounds of torque, divide
inch pounds by 12.
12 Inch Pounds — 1 Fqot Pound

12
FOOT POUNDS TO INCH POUNDS

Example:



To convert foot pounds to inch pounds of torque, multiply
foot pounds by 12.
Example: 1 Foot Pound x 12 = 12 Inch Pounds

CRANKCASE COVER

1. Position the crankcase cover gasket (15) on either the
crankcase or crankcase cover and install the crank-
case cover on the crankcase using the four cap screws.
"Snug" the four cap screws then torque to 62-71 inch
pounds using a crossing pattern.

CRANKCASE END COVER OR ADAPTER

1. Install the end cover o-ring (14) on the crankcase end
COVver.

2. Orient the crankcase end cover or end cover adapter
to the crankcase using the reference marks made dur-
ing disassembly. Carefully install the end cover or end
cover adapter in the crankcase making certain not to
damage the crankshaft bearing surface in it.

3. Install the four end cover screws or studs. "Snug" the
screws then tighten to 195 to 213 inch pounds using a
crossing pattern.

CYLINDER HEAD

1. Note the position of the protruding alignment pins on the
cylinder block. Install the metal inlet reed valve/gasket
(13) over the alignment pins on the cylinder block.

2. Position the valve plate assembly (12) on the cylinder
block so that the alignment pins in the cylinder block fit
into the corresponding holes in the valve plate assem-
bly (12).

3. Position and install the metal gasket (11) over the align-
ment bushings protruding from the valve plate assembly
(12). When properly installed, the outline of the gasket
matches the outline of the valve plate.

4. Position and install the cylinder head over the align-
ment bushings protruding from the valve plate assembly
(12).

Note: The alignment bushings will only fit into
two of the four cylinder head bolt holes.

5. Install the four hex head cylinder head bolts and wash-
ers and snug them, then tighten evenly to a torque of
265 to 292 inch pounds using a crossing pattern.

6. Install the unloader piston (8) with its pre-installed o-
rings in the cylinder head making certain not to damage
them in the process.

7. Install the balance piston spring (5) in the unloader pis-
ton (8), then install the small diameter of the balance
piston (4) through the center of the spring.

8. Install the unloader cover gasket (3) on the cylinder head
making certain the unloader vent passage and both
screw holes align.

9. Position the unloader cover (2) on top of the balance
piston (4) making certain the stamped logo is visible.

10. Press and hold the unloader cover (2) in place on the
cylinder head and install both unloader cover cap screws
(). Torque the cover cap screws (1) to 62 to 71 inch
pounds.

INSTALLING THE COMPRESSOR

1. Ifthe compressor was removed for replacement, install
the drive components. Torque the crankshaft nut to
250 foot pounds.

2. Install any supporting bracketing on the compressor in
the same position noted and marked during removal.

3. Install the gasket on the drive flange of the compres-
sor. Make certain oil supply or return holes in the gasket
are properly aligned with the compressor and engine.
Gasket sealants are not recommended. Secure the
compressor on the engine and tighten the mounting
bolts.

4. Install the discharge, inlet and governor adapter fittings,
if applicable, in the same position on the compressor
noted and marked during disassembly. Make certain
the threads are clean and the fittings are free of corro-
sion. Replace as necessary. See the Torque
Specifications for various fitting sizes and types of thread
at the rear of this manual.

5. Inspect all air, oil, and coolant lines and fittings before
reconnecting them to the compressor. Make certain o-
ring seals are in good or new condition. Tighten all hose
clamps.

6. Clean oil supply line. Before connecting this line to the
compressor. Run the engine briefly to be sure oil is flow-
ing freely through the supply line.

7. Before returning the vehicle to service, perform the
Operation and Leakage Tests specified in this manual.
Pay particular attention to all lines reconnected during
installation and check for air, oil, and coolant leaks at
compressor connections. Also check for noisy opera-
tion.

TESTING REBUILT COMPRESSOR

In order to properly test a compressor under operating con-
ditions, a test rack for correct mounting, cooling, lubricating,
and driving the compressor is necessary. Such tests are
not compulsory if the unit has been carefully rebuilt by an
experienced person. A compressor efficiency or build up
test can be run which is not too difficult. An engine lubri-
cated compressor must be connected to an oil supply line
of at least 15 psi. pressure during the test and an oil return
line must be installed to keep the crankcase drained. Con-
nect to the compressor discharge port, a reservoir with a
volume of 1500 cubic inches, including the volume of the
connecting line. With the compressor operating at 2100

9



RPM., the time required to raise the reservoir(s) pressure
from 85 psi to 100 psi should not exceed 5 seconds. Dur-
ing this test, the compressor should be checked for gasket
leakage and noisy operation, as well as unloader opera-
tion and leakage. If the compressor functions as indicated
reinstall on the vehicle connecting all lines as marked in
the disassembly procedure.

BA-921 SPECIFICATIONS

Typical Weight ..........uuviiiiiiiiiii s 28 Ibs.
Number of cylinders ..., 1
Bore Diameter ... 92mm (3.6221in.)
SHrOKE e 54 mm (2.125in.)
Calculated displacement at 1250 RPM.............. 15.8 CFM
Flow Capacity @ 1800 RPM & 120 PSI ............ 11.8 CFM
Flow Capacity @ 3000 RPM & 120 PSI ............ 18.0CFM
Maximum recommended RPM ............ccccceeee. 3000 RPM
Minimum coolant flow maximum RPM ...... 1.3 Gals./Min.
Approximate horsepower required:

Loaded 1800 RPM at 120 PSIG ......ccccovvvvveeeeennns 45 HP
Unloaded 1800 RPM ........cccooviiiiiiieiiiiiiiiee e 1.3HP
Maximum inlet air temperature ............ccceeeeeeeeeeenn. 250 F°
Maximum discharge air temperature ..................... 400 F°
Minimum oil pressure required at

engine idling speed .......cccccevvvveeee 15 PSI
Minimum oil pressure required at

maximum governed engine speed ...........cccvveeeeen. 15 PSI
Minimum oil-supply line size ...........cccccuvviiieeeeee. 3/16" I.D.
Minimum unloader-line size ...........ccccvvveeeeeeenen. 3/16" I.D.
Minimum Governor Cutout Pressure ..............ccc...... 90 PSI

10

TORQUE SPECIFICATIONS
Assembly Torques in inch pounds (in. 1bs.)

M8x1.25-6g Cylinder Head ..............ccevveeeeee.
M5x0.75-6g Unloader Cap ........cccvvvvvvvreeenenn.
M8x1.25-6g Governor Adapter ...........c...eee...
M8x1.25-6g Rear End Cover ............cccevveeeee.
M6x1.00-6g Crankcase COVer ............ceeeeeren..
M20x2.50-6g Crankshaft Nut ........................

Inlet Port Fittings

TI8"-L12UNF ...cooiiiiiiiiiiiiiiieee e
BIA"-TANPT oo

Discharge Port Fittings

TI8"-12UNF ..o
I4-TANPT oo

Water Port Fittings

B/A" L6 UNF ..o
3/B™-L8 NPT ..o

Unloader Port Fittings

L/B"-27 NPT i

Safety Valve Port

B/A" L6 UNF ..o
L/2-TANPT (oo
Oil Port 7/16"-16 UNF .........ccccoovviiiiieeeeee

INote: TFFT = Turns From Finger Tight

...... 177 -204

........ 62-71

...... 221-248

.. 2-3TFFT!

...... 221-248
.. 2-3TFFT?

...... 221-248
.. 2-3TFFT!

.. 2-3TFFT?

...... 221-248

2-3TFFT!



COMPRESSOR TROUBLESHOOTING CHART

SYMPTOMS

CAUSE

REMEDY

1. Compressor passes
excessive oil as evidenced
by presence of oil at
the exhaust ports of
valving.

A. Restricted air intake.

A. Check engine air cleaner and replace if

necessary. Check compressor air inlet for kinks,
excessive bends and be certain inlet lines have
minimum specified inside diameter. Recommended
maximum air inlet restriction is 25" of water.

B. Restricted oil return to
engine.

. Qil return to the engine should not be in any way

restricted. Make certain oil drain passages in the
compressor and mating engine surfaces are
unobstructed and aligned. Correct gaskets must
be used. Special care must be taken when seal
ants are used with, or instead of, gaskets.

C. Poorly filtered inlet air.

. Check for damaged, defective or dirty air filter on

engine or compressor. Check for leaking, damaged
or defective compressor air intake components
(e.g. induction line, fittings, gaskets, filter bodies,
etc.). The compressor intake should not be
connected to any part of the exhaust gas
recirculation (E.G.R.) system on the engine.

D. Insufficient compressor
cooling (compressor runs
hot).

D. For water-cooled portions of the compressor:

1. Check for proper coolant line sizes. Minimum
recommended size is 3/8" I.D. tubing.

2. Checkthe coolant flow through the compressor.
Minimum allowable flow is 2.5 gallons per
minute at engine governed speed. If low cool
ant flow is detected, inspect the coolant lines
and fittings for accumulated rust scale, kinks
and restrictions.

3. Water temperature should not exceed 200
degrees Fahrenheit.

4. Optimum cooling is achieved when engine
coolant flows, as shown in Figure 8 of this
manual.

E. Contaminants not being
regularly drained from
system reservoirs.

. Check reservoir drain valves to insure that they

are functioning properly. It is recommended that
the vehicle should be equipped with functioning
automatic drain valves, or have all reservoirs
drained to zero (0) psi daily, or optimally to be
equipped with a desiccant-type air dryer prior to
the reservoir system.
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COMPRESSOR TROUBLESHOOTING CHART (Continued)

SYMPTOMS

CAUSE

REMEDY

1. (Continued.)

Compressor runs loaded
an excessive amount of
time.

F. Vehicle system leakage should not exceed indus-

try standards of 1 psi pressure drop per minute
without brakes applied and 3 psi pressure drop
per minute with brakes applied. If leakage is
excessive, check for system leaks and repair.

. Excessive engine

crankcase pressure.

. Test for excessive engine crankcase pressure &

replace or repair ventilation components as
necessary. (An indication of crankcase pressure
is a loose or partially lifted dipstick.)

. Excessive engine oil

pressure.

. Check the engine oil pressure with a test gauge

and compare the reading to the engine specifica-
tions. Bendix does not recommend restricting the
compressor oil supply line because of the
possibility of plugging the restriction with oil
contaminants. Minimum oil supply line size is
3/16" 1.D. tubing.

Faulty compressor.

Replace or repair the compressor only after
making certain none of the preceding installation
defects exist.

2. Noisy compressor
operation.

. Loose drive gear or

components.

..Inspect the fit of the drive gear on the compres-

sor crankshaft. The gear or coupling must be
completely seated and the crankshaft nut must
be tight. If the compressor crankshaft surface is
damaged, it is an indication of loose drive
components. If damage to the compressor
crankshaft is detected, replace the compressor.
When installing the drive gear or pulley, torque
the crankshaft nut to the appropriate torque
specifications and use care when pressing drive
components onto the crankshaft.

Do not back off the crankshaft nut once it is

tightened to the proper torque.

Do not use impact wrenches to install the

crankshaft nut.

. Excessively worn drive

couplings or gears.

. Inspect drive gear and couplings and engine for

excessive wear. Replace as necessary.
(Nonmetallic gears should be replaced when the
compressor is changed.)

. Compressor cylinder head

or discharge line
restrictions.

. Inspect the compressor discharge port and

discharge line for carbon build-up. If carbon is
detected, check for proper cooling to the
compressor. (See Cause and Remedy (D) under
Symptom #1.) Inspect the discharge line for kinks
and restrictions. Replace discharge line as
necessary.
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COMPRESSOR TROUBLESHOOTING CHART (Continued)

SYMPTOMS

CAUSE

REMEDY

2. (Continued.)

D. Worn or burned out
bearings.

. Check for proper oil pressure in the compressor.

Minimum required oil pressure; 15 psi engine
idling, 15 psi maximum governed engine rpm.
Check for excessive oil temperature—should not
exceed 240 degrees Fahrenheit.

E. Faulty compressor.

. Replace or repair the compressor after

determining none of the preceding installation
defects exist.

3. Excessive build-up and

recover time. Compressor
should be capable of
building air system from
85-100 psi in 40 seconds
with engine at full
governed rpm. Minimum
compressor performance
is certified to meet Federal
requirements by the
vehicle manufacturer. Do
not downsize the original
equipment compressor.

A. Dirty induction air filter.

. Inspect engine or compressor air filter and

replace if necessary.

B. Restricted induction line.

. Inspect the compressor air induction line for kinks

and restrictions and replace as necessary.

C. Restricted discharge line
or compressor discharge
cavity.

. Inspect the compressor discharge port and line

for restrictions and carbon build-up. If a carbon
build-up is found, check for proper compressor
cooling. Replace faulty sections of the discharge
line.

D. Slipping drive components.

. Check for faulty drive gears and couplings and

replace as necessary. Check the condition of
drive belts and replace or tighten, whichever is
appropriate.

E. Excessive air system
leakage.

. Test for excessive system leakage and repair as

necessary. Use the following as a guide: Build

system pressure to governor cutout and allow the

pressure to stabilize for one minute. Using the

dash gauge, note the system pressure and the

pressure drop after two minutes.

The pressure drops should not exceed:

1. 2 psi in each reservoir for a single vehicle.

2. 6 psiin each reservoir for a tractor and trailer.

3. 8 psiin each reservoir for a tractor and 2
trailers.

F. Sticking unloader pistons.

. Check the operation of the unloading mechanism.

Check for proper operation of the compressor air
governor. Make certain the air connections
between the governor and compressor are
correct. Refer to figure 3. If the governor is
operating properly, replace the unloader
mechanism. Inspect for bent, linked or blocked
tubing leading to or from the governor.

G. Faulty compressor.

. Replace or repair the compressor after

determining none of the preceding installation
defects exist.
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COMPRESSOR TROUBLESHOOTING CHART (Continued)

SYMPTOMS

CAUSE

REMEDY

4.

Compressor fails to
unload.

A. Faulty governor or

installation.

. Test the governor for proper operation and

inspect air lines to and from it for kinks or
restrictions. Replace or repair the governor or
connecting air lines

. Faulty or worn unloader

pistons or bores.

. Inspect for worn, dirty or corroded unloader

piston and bore. Replace as necessary.

5.

Compressor leaks oil.

. Damaged mounting gasket.

. Check the compressor mounting bolt torque. If

the mounting bolt torque is low, replace the
compressor mounting gasket before re-torquing
the mounting bolts.

. Cracked crankcase or end

cover.

. Visually inspect the compressor exterior for

cracked or broken components. Cracked or
broken crankcases or mounting flanges can be
caused by loose mounting bolts. The end cover
can be cracked by over-torquing fitting or plugs
installed in the end cover. Replace or repair the
COMpressor as necessary.

. Loose crankcase end

cover or bottom cover.

. Check the cap screw torques and tighten as

necessary. Replace gaskets or o-ring.

. Loose oil supply or return

line fittings.

. Check the torque of external oil line fittings and

tighten as necessary.

. Porous compressor casting

. Replace the compressor if porosity is found.

Mounting flange or end
cover, o-ring or gasket
missing, cut or damaged.

. Replace as necessary.

6.

Compressor constantly
cycles (compressor
remains unloaded for a
very short time).

. Leaking compressor

unloader piston.

. Repair or replace as necessary. Remove the

compressor inlet air strainer or fitting. With the
compressor unloaded (not compressing air),
listen for air escaping.

. Faulty Governor installation

. Test the governor for proper operation and

inspect air lines for kinks or restrictions. Replace
or repair the governor or connecting air lines as
required.

. Excessive system leakage.

. Test for excessive system leakage as instructed

in Symptom #3 Remedy E. Reduce leakage
wherever possible.

. Excessive reservoir

contaminants.

. Drain reservoirs.
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COMPRESSOR TROUBLESHOOTING CHART (Continued)

SYMPTOMS

CAUSE

REMEDY

7. Compressor leaks
coolant.

. Improperly installed plugs

and coolant line fittings.

. Check torque of fittings and plugs and tighten as

necessary. Over torqued fittings and plugs can
crack the head or block casting.

. Freeze cracks due to

improper antifreeze
strength.

. Test antifreeze and strengthen as necessary.

Check coolant flow through compressor to as
sure the proper antifreeze mixture reaches the
compressor.

. Faulty compressor

(porous castings).

. If casting porosity is detected, replace the com-

pressor.

8. Compressor head
gasket failure.

. Restricted discharge line.

. Clear restriction or replace line.

. Loose head bolts

. Tighten evenly to a torque of 265-292 inch

pounds.

. Faulty compressor or head

gasket.

. Check for rough or poorly machined head or

block surfaces. Replace compressor as
necessary.
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FIGURE 1 - E-8P

DESCRIPTION

Refer to Figures 4, 5 and 6 for item numbers referenced in
parenthesis.

The E-8P (Figure 1) and E-10P (Figure 2) Dual Brake Valves
are floor mounted, treadle operated type brake valves with
two separate supply and delivery circuits for service (pri-
mary and secondary) braking, which provides the driver with
a graduated control for applying and releasing the vehicle
brakes.

The E-10P Dual Brake Valve (Figure 2) is similar to the E-8P
Dual Brake Valve except that a metal coil spring (5) housed
in an upper body assembly replaces the rubber spring (27)
used in the E-8P valve. The use of a metal coil spring (and
the upper body assembly) provides greater treadle travel
and, therefore, provides the driver with a less sensitive "feel"
when making a brake application. The E-10P Dual Brake

FIGURE 2 - E-10P

Valve is generally used on busses, where smooth brake
applications contribute to passenger comfort.

The circuits in the E-8P/E-10P Dual Brake Valves are
identified as follows: The No. 1 or primary circuit is that
portion of the valve between the spring seat which contacts
the plunger and the relay piston; the No. 2 or secondary
circuit is that portion between the relay piston and the
exhaust cavity.

The primary circuit of the valve is similar in operation to a
standard single circuit air brake valve and under normal op-
erating conditions the secondary circuit is similar in operation
to arelay valve.

Both primary and secondary circuits of the brake valve use
a common exhaust protected by an exhaust diaphragm.
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OPERATION - Refer to Figure 3

APPLYING: NORMAL OPERATION - NO. 1 OR
PRIMARY CIRCUIT PORTION

When the brake treadle is depressed, the plunger exerts
force on the spring seat (26), graduating spring (23), and
primary piston (22). The primary piston, which contains the
exhaust valve seat, closes the primary exhaust valve. As
the exhaust valve closes, the primary inlet valve is moved off
its seat allowing primary air to flow out the No. 1 or primary
delivery port.

APPLYING: NORMAL OPERATION - NO. 2 OR
SECONDARY CIRCUIT

When the primary inlet valve (33) is moved off its seat, air is
permitted to pass through the bleed passage and enters the
relay piston cavity. The air pressure moves the relay piston
(20), which contains the exhaust seat, and closes the sec-
ondary exhaust valve. As the secondary exhaust valve closes,
the inlet valve (13) is moved off its seat allowing the second-
ary air to flow out the delivery of the same circuit. Because
of the small volume of air required to move the relay piston
(20), action of the secondary circuit of the valve is almost
simultaneous with the primary circuit portion.

APPLYING: LOSS OF AIR IN THE NO. 2 OR
SECONDARY CIRCUIT

Should air be lost in the No. 2 or secondary circuit, the No.
1 or primary circuit will continue to function as described
above under Normal Operation: No.1 or Primary Circuit Por-
tion.

APPLYING: LOSS OF AIR IN THE NO. 1 OR
PRIMARY CIRCUIT

Should air be lost in the primary circuit, the function will be
as follows: As the brake treadle is depressed and no air
pressure is present in the primary circuit supply and deliv-
ery ports, the primary piston (22) will mechanically move
the relay piston (20) , allowing the piston to close the sec-
ondary exhaust valve and open the secondary inlet valve
and allow air to flow out the secondary delivery port.

BALANCED: NO. 1 OR PRIMARY CIRCUIT

When the primary delivery pressure acting on the primary
piston (22) equals the mechanical force of the brake pedal
application, the primary piston (22) will move and the pri-
mary inlet valve (33) will close, stopping further flow of air
from the primary supply line through the valve. The exhaust
valve remains closed preventing any escape of air through
the exhaust port.

(‘9) g Ieoabraclh
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BALANCED: NO. 2 OR SECONDARY CIRCUIT

When the air pressure on the delivery side of the relay pis-
ton (20) approaches that being delivered on the primary side
of the relay piston, the relay piston moves closing the sec-
ondary inlet valve and stopping further flow of air from the
supply line through the valve. The exhaust remains closed
as the secondary delivery pressure balances the primary
delivery pressure.

When applications in the graduating range are made, a bal-
anced position in the primary circuit is reached as the air
pressure on the delivery side of the primary piston (22) equals
the effort exerted by the driver's foot on the treadle. A bal-
anced position in the secondary portion is reached when air
pressure on the secondary side of the relay piston (20) closely
approaches the air pressure on the primary side of the relay
piston.

When the brake treadle is fully depressed, both the primary
and secondary inlet valves remain open and full reservoir
pressure is delivered to the actuators.

RELEASING: NO. 1 OR PRIMARY CIRCUIT

With the brake treadle released, mechanical force is re-
moved from the spring seat (26), graduating spring (23), and
primary piston (22). Air pressure and spring load moves the
primary piston, opening the primary exhaust valve, allowing
air pressure in the primary delivery line to exhaust out the
exhaust port.

RELEASING: NO. 2 OR SECONDARY CIRCUIT

With the brake treadle released, air is exhausted from the
primary circuit side of the relay piston (20). Air pressure and
spring load move the relay piston, opening the secondary
exhaust valve, allowing air pressure in the secondary deliv-
ery line to exhaust out the exhaust port.

PREVENTIVE MAINTENANCE

Important: Review the warranty policy before performing
any intrusive maintenance procedures. An extended war-
ranty may be voided if intrusive maintenance is performed
during this period.

Because no two vehicles operate under identical conditions,
maintenance and maintenance intervals will vary. Experi-
ence is a valuable guide in determining the best maintenance
interval for any one particular operation.

Visually check for physical damage to the brake valve such
as broken air lines and broken or missing parts.

Every 3months, or 25,000 miles or 900 operating hours:

Clean any accumulated dirt, gravel, or foreign material away
from the heel of the treadle, plunger boot, and mounting
plate.
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Using light oil, lubricate the treadle roller, roller pin, and hinge
pin.

Check the rubber plunger boot for cracks, holes or deterio-
ration and replace if necessary. Also, check mounting plate
and treadle for integrity.

Apply 2 to 4 drops of oil between plunger and mounting
plate - do not over oil!

Every year, or 100,000 miles, or 3,600 operating hours:

Disassemble, clean parts with mineral spirits, replace all
rubber parts, or any part worn or damaged. Check for proper
operation before placing vehicle in service.

SERVICE CHECKS
OPERATING CHECK

Check the delivery pressure of both primary and secondary
circuits using accurate test gauges. Depress the treadle to
several positions between the fully released and fully ap-
plied positions, and check the delivered pressure on the
test gauges to see that it varies equally and proportionately
with the movement of the brake pedal.

After a full application is released, the reading on the test
gauges should fall off to zero promptly. It should be noted
that the primary circuit delivery pressure will be about 2 PSI
greater than the secondary circuit delivery pressure with
both supply reservoirs at the same pressure. This is normal
for this valve.

Important: A change in vehicle braking characteristics or a
low pressure warning may indicate a malfunction in one or
the other brake circuit, and although the vehicle air brake
system may continue to function, the vehicle should not be
operated until the necessary repairs have been made and
both braking circuits, including the pneumatic and mechani-
cal devices, are operating normally. Always check the vehicle
brake system for proper operation after performing brake
work and before returning the vehicle to service.

LEAKAGE CHECK
1. Make and hold a high pressure (80 psi) application.

2. Coatthe exhaust port and body of the brake valve with a
soap solution.

3. Leakage permitted is a one inch bubble in 3 seconds. If
the brake valve does not function as described above or
leakage is excessive, it is recommended that it be re-
placed with a new or remanufactured unit, or repaired
with genuine Bendix parts available at authorized Ben-
dix parts outlets.
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Refer to figures 4, 5 and 6 for item numbers referenced in
parenthesis.

REMOVAL

1. Chock the vehicle wheels or park the vehicle by
mechanical means. (Block and hold vehicle by means
other than air brakes.) Drain all air system reservoirs.

2. lIdentify and disconnect all supply and delivery lines at
the brake valve.

3. Remove the brake valve and treadle assembly from the
vehicle by removing the three cap screws on the outer
bolt circle of the mounting plate. The basic brake valve
alone can be removed by removing the three cap screws
on the inner bolt circle.

DISASSEMBLY (Figures 4, 5 and 6)

1. If the entire brake valve and treadle assembly was re-
moved from the vehicle, remove the three cap screws
securing the treadle assembly to the basic brake valve.

2. Remove the screw (9) securing the exhaust diaphragm
(10) and washer (11) to the exhaust cover (12).

3. Remove the four screws that secure the exhaust cover
(12) to the lower body.

4. Remove the secondary inlet and exhaust valve assem-
bly (13) from the lower body.

5. Remove the four hex head cap screws securing the lower
body to the upper body and separate the body halves.

Remove the rubber seal ring (14) from the lower body.

For E-8P only: While applying thumb pressure to the
primary piston (22), lift out and up on the three lock tabs
of the primary piston retainer (15).

8. For E-10P only: While depressing spring seat (7), re-
move retaining ring (8). Remove spring seat (7) and coll
spring (5).

Caution: Before proceeding with the disassembly, re-
fer to Figures 3 and 4 and note that the lock nut (16)
and stem (17) are used to contain the primary pis-
ton return spring (for E-8P: 23, for E-10P: 6), stem
spring (19), and the relay piston spring (21). The com-
bined force of these springs is approximately 50
pounds and care must be taken when removing the
lock nut as the spring forces will be released. It is
recommended that the primary piston and relay pis-
ton be manually or mechanically contained while the
nut and stem are being removed.

9. Using a 3/8” wrench, hold the lock nut (16) on the threaded
end of the stem (17). Insert a screwdriver to restrain the
stem, remove the lock nut (16), spring seat, (18) and
stem spring (19).

10. For E-10P only: Remove adapter (1) and o-ring (4).
Remove the primary piston (2) from adapter (1) and o-
ring (34) from the primary piston (2).
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11. Remove the relay piston (20), relay piston spring (21),
primary piston (E-8P: 22, E-10P: 2) and primary piston
return spring (E-8P: 23, E-10P: 6) from the upper body.
Use care so as not to nick seats.

12. A small washer (24) will be found in the cavity of the
lower side of the primary piston (for E-8P: 22, for E-
10P: 2).

13. For E-8P only: Disassemble the primary piston by ro-
tating the spring seat nut (25) counterclockwise.
Separate the spring seat nut, spring seat (26), and rub-
ber spring (27) and remove the piston o-ring (28).

14. Remove the large and small o-rings (30 & 31) from the
relay piston (20).

15. Remove the retaining ring (32) securing the primary inlet
and exhaust valve assembly (33) in the upper body and
remove the valve assembly.

CLEANING AND INSPECTION

1. Wash all metal parts in mineral spirits and dry.
Inspect all parts for excessive wear or deterioration.
Inspect the valve seats for nicks or burrs.

Check the springs for cracks or corrosion.

o M wb

Replace all rubber parts and any part not found to be
serviceable during inspection, use only genuine Bendix
replacement parts.

ASSEMBLY

Prior to reassembling, lubricate all o-rings, o-ring grooves,
piston bores, and metal to metal moving surfaces with Dow
Corning 55 o-ring lubricant (Bendix piece number 291126).

Note: All torques specified in this manual are assembly
torques and can be expected to fall off, after assembily is
accomplished. Do not retorque after initial assembly
torques fall.

1. Install the primary inlet and exhaust assembly (33) in
the upper body and replace the retaining ring (32) to
secure it. Be sure the retaining ring is seated completely
in its groove.

2. Install the large and small o-rings (30 & 31) on the relay
piston (20).

3. For E-8P only: Install o-ring (28) in the primary piston
(22) o-ring groove.

4. For E-8P only: Install the rubber spring (do not lubri-
cate) (27), concave side down in the primary piston (22)
and place the spring seat (26), flat side up, over the
rubber spring.

5. For E-8P only: Install the primary piston spring seat nut
(25), with its hex closest to the spring seat, and rotate
clockwise until the top surface of the spring seat is even
with the top surface of the piston. Set aside.

<G

6.

11.

12.

13.

14.

15.

16.
17.

18.

19.

20.

21.

operation

Q\\v trouble-
b S shooting
Place relay piston spring (21) in concave portion of relay

piston (20) and install relay piston through primary inlet/
exhaust assembly (33) into under side of upper body.

For E-10P only: Install o-ring (4) on adapter (1) and
install adapter on upper body. Install o-ring (34) on pri-
mary piston (2).

Place screwdriver, blade up, in vise. Insert stem (17)
through the relay piston upper body sub assembly, slide
this assembly over the blade of the secured screwdriver,
engage the screwdriver blade in the slot in the head of
the stem.

Place the washer (24) over the stem (17) and on top of
the relay piston (20).

. Install primary return spring (E-8P: 23, E-10P: 6) in up-

per body piston bore.

For E-8P only: Install the primary piston rubber spring
sub assembly (steps 4 & 5) over the stem, into the up-
per body piston bore. For E-10P: Install primary piston
sub-assembly (reference step 7).

Compress piston(s) (For E-8P: the relay piston (20), for
E-10P: the primary and relay pistons (2 & 20)) and re-
taining ring into the upper body from either side and hold
compressed, either manually or mechanically. See the
cautionary note under step 8 in the Disassembly
section of this manual.

Place the stem spring (19) (E-8P: place over the spring
seat nut (25)), the spring seat (18) (concave side up)
and lock nut (16) on the stem (17). Torque to 20 - 30
inch pounds.

For E-8P only: Install the primary piston retainer (15)
over the piston, making certain all three lock tabs have
engaged the outer lip of the body.

For E-10P only: Install coil spring (5), spring seat (7),
and retaining ring (8) .
Replace the rubber seal ring (14) on the lower body.

Install the 4 hex head cap screws securing the lower
body to the upper body. Torque to 30 - 60 inch pounds.

Install the secondary inlet and exhaust valve assembly
(13) onthe lower body.

Install the screws that secure the exhaust cover (12) to
the lower body. Torque to 20 - 40 inch pounds.

Secure the screw (9) holding the exhaust diaphragm
(10) and the diaphragm washer (11) to the exhaust cover
(12). Torqueto 5 - 10 inch pounds.

Install all air line fittings and plugs making certain thread
sealant material does not enter valve.

VALVE INSTALLATION

1.

Install the assembled brake valve on the vehicle.
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2. Reconnect all air lines to the valve using the identifica-
tion made during VALVE REMOVAL step 1.

3. After installing the brake valve assembly, perform the
“OPERATION AND LEAKAGE CHECKS?” before plac-
ing the vehicle in service.

IMPORTANT: MAINTENANCE PRECAUTIONS

When working on or around a vehicle, the following
general precautions should be observed:

1. Park the vehicle on a level surface, apply the
parking brakes, and always block the wheels.

2. Stop the engine when working around the vehicle.

Drain the air pressure from all reservoirs before
beginning ANY work on the vehicle.

4. Following the vehicle manufacturer’'s recom-
mended procedures, deactivate the electrical
system in a manner that removes all electrical
power from the vehicle.

5. When working in the engine compartment the en-
gine should be shut off. Where circumstances
require that the engine be in operation, EXTREME
CAUTION should be used to prevent personal in-
jury resulting from contact with moving, rotating,
leaking, heated, or electrically charged com-
ponents.

6. Never connect or disconnect a hose or line con-
taining pressure; it may whip. Never remove a
component or plug unless you are certain all sys-
tem pressure has been depleted.

7. Never exceed recommended pressures and always
wear safety glasses.

8. Do not attempt to install, remove, disassemble, or
assemble a component until you have read and
thoroughly understand the recommended proce-
dures. Use only the proper tools and observe all
precautions pertaining to use of those tools.

9. Useonly genuine Bendix replacement parts, com-
ponents, and kits. Replacement hardware, tubing,
hose, fittings, etc. should be of equivalent size, type,
and strength as original equipment and be designed
specifically for such applications and systems.

10. Components with stripped threads or damaged
parts should be replaced rather than repaired. Re-
pairs requiring machining or welding should not
be attempted unless specifically approved and
stated by the vehicle or component manufacturer.

11. Prior to returning the vehicle to service, make cer-
tain all components and systems are restored to
their proper operating condition.
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FIGURE 1
DESCRIPTION

The function of the Quick Release Valve is to speed up the
exhaust of air from the air chambers. It is mounted close to
the chambers it serves. In its standard configuration the
valve is designed to deliver within one (1) psi of control
pressure to the controlled device; however, for special
applications the valve is available with greater differential
pressure designed into the valve.

Reference Figure 1, two styles of Quick Release Valves are
available and are functionally the same; the QR valve, which
is of older design and utilizes a spring and spring seat, and
the QR-1 valve, which inits standard configuration does not
employ a spring or spring seat.

(Note: AR-1 Valves with a pressure differential employ a spring
and spring seat. )

Porting consists of one (1) brake valve port, two (2) delivery
ports and one ( 1) exhaust port.

OPERATION

When a brake application is made, air pressure enters the
brake valve port; the diaphragm moves down, sealing the

exhaust. At the same time, air pressure forces the edges of
the diaphragm down and air flows out the delivery port.

When air pressure being delivered (beneath the diaphragm)
equals the pressure being delivered by the brake valve (above
the diaphragm), the outer edge of the diaphragm will seal
against the body seat. The exhaust port is still sealed by
the center portion of the diaphragm when the brake valve
application is released; the air pressure above the diaphragm
is released back through the brake valve exhaust; air pres-
sure beneath the diaphragm forces the diaphragm to rise,
opening the exhaust, allowing air in the chambers to ex-
haust.

PREVENTIVE MAINTENANCE

Every 12 months, 100,000 miles or 3600 operating hours;
disassemble valve, wash metal parts in mineral spirits, wipe
rubber parts dry. It is recommended that all rubber parts be
replaced. Inspect all parts and replace any part showing
signs of wear or deterioration.

OPERATING AND LEAKAGE TESTS

While holding a foot brake valve application:
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1. Coat exhaust port with soap solution; leakage of a one
(1) inch bubble in three (3) seconds is permitted.

2. Coat body and cover with soap solution. No leakage perm
itted between body and cover.

If the valve does not function as described, or if leakage is
excessive, itis recommended that it be replaced with a new
or remanufactured unit, or repaired with genuine Bendix parts.

REMOVING AND INSTALLING

REMOVING

Block vehicle wheels and/or hold vehicle by means other
than air brakes.

Drain all air brake system reservaoirs.
Disconnect air lines from valve.
Remove mounting bolts, then valve.
INSTALLING

Mount valve with exhaust port pointing down; securely tighten
mounting bolts.

Connect air lines to valve (brake valve application line to top
port; brake chamber line to side ports.)

DISASSEMBLY
QRVALVE

1. Using wrench on square portion of exhaust port, remove
cover.

2. Remove spring, spring seat and diaphragm. Remove cover
O-Ring.

QR-1VALVE

1. Remove four screws.

2. Remove spring and spring seat {if so equipped).

3. Remove diaphragm.

4. Remove cover O-Ring.

CLEANING AND INSPECTION

Clean all metal parts in mineral spirits. Wipe all rubber parts
clean.

It is recommended that all rubber parts and any other part
showing signs of wear or deterioration be replaced with genu-
ine Bendix parts.

ASSEMBLY

QRVALVE

1. Position spring seat over the diaphragm and then install
into body.

2. Install spring and cover O-Ring.

3. Install cover; tighten securely. (Torque to 150-400 inch
pounds.)

QR-1VALVE

1. If valve is equipped within spring and spring seat:
a. Position spring in body.

b. Position diaphragm over spring seat.
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c. Install O-Ring in cover groove; install cover and tighten
screws evenly and securely. (Torque to 30-60 inch
pounds.)

2. If valve is not equipped with spring and spring seat:

a. Install diaphragm.

b. Install O-Ring in cover groove; install cover and tighten
screws evenly and securely. (Torque to 30-60 inch
pounds.)

3. Perform tests as outlined in “Operating and Leakage
Tests” section.

IMPORTANT! PLEASE READ

When working on or around a vehicle, the following general
precautions should be observed:

1. Park the vehicle on a level surface, apply the parking
brakes, and always block the wheels.

2. Stop the engine when working around the vehicle.

3. Ifthe vehicle is equipped with air brakes, make certain
to drain the air pressure from all reservoirs before
beginning ANY work on the vehicle.

4. Following the vehicle manufacturer's recommended
procedures, deactivate the electrical system in a manner
that removes all electrical power from the vehicle.

5. When working in the engine compartment the engine
should be shut off. Where circumstances require that
the engine be in operation, EXTREME CAUTION should
be used to prevent personal injury resulting from contact
with moving, rotating, leaking, heated, or electrically
charged components.

6. Never connect or disconnect a hose or line containing
pressure; it may whip. Never remove a component or
plug unless you are certain all system pressure has
been depleted.

7. Never exceed recommended pressures and always wear
safety glasses.

8. Do not attempt to install, remove, disassemble or
assemble a component until you have read and
thoroughly understand the recommended procedures.
Use only the proper tools and observe all precautions
pertaining to use of those tools.

9. Use only genuine Bendix replacement parts,
components, and kits. Replacement hardware, tubing,
hose, fittings, etc. should be of equivalent size, type,
and strength as original equipment and be designed
specifically for such applications and systems.

10. Components with stripped threads or damaged parts
should be replaced rather than repaired. Repairs requiring
machining or welding should not be attempted unless
specifically approved and stated by the vehicle or
component manufacturer.

11. Prior to returning the vehicle to service, make certain all
components and systems are restored to their proper
operating condition.

© AlliedSignal Truck Brake Systems Co. 1/1999. Printed in USA.
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FIGURE 1 - EXTERIOR VIEWS
DESCRIPTION

The Relay Valve in an air brake system functions as a
relay station to speed up the application and release of
the brakes. The valve is normally mounted at the rear of
the vehicle in proximity to the chambers it serves. The
valve operates as a remote controlled brake valve that
delivers or releases air to the chambers in response to the
control air delivered to it from the foot brake valve or other
source.

The R-12 and R-14 Relay Valves are designed for either
reservoir or frame mounting. A universal mounting bracket
is furnished that permits easy interchange with other Bendix
relay valves. Both valves are available in the two body
styles illustrated in Figure 1. The R-14 differs from the R-
12 in that it incorporates a quick release and
anti-compounding feature located above its horizontal
service port. The R-14’s anti-compound feature allows it

1
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FIGURE 2 - SECTIONAL VIEWS

to be conveniently used as either a service or spring brake
relay valve. An exhaust cover is installed that protects the
1/8" balance port when the R-14 anti-compound feature is
not in use.

All parts are interchangeable between the R-12 and R-14
with the exception of the detail components of the R-14
cover. Both valves make extensive use of non-metallic
internal components. For ease of servicing, the inlet/
exhaust valve can be replaced without the need for line
removal.

OPERATION
APPLICATION

Air pressure delivered to the service port enters the small
cavity above the piston and moves the piston down. The
exhaust seat moves down with the piston and seats on the
inner or exhaust portion of the inlet/exhaust valve, sealing
off the exhaust passage. At the same time, the outer or
inlet portion of the inlet/exhaust valve moves off its seat,
permitting supply air to flow from the reservoir, past the
open inlet valve and into the brake chambers.

BALANCE

The air pressure being delivered by the open inlet valve
also is effective on the bottom area of the relay piston.
When air pressure beneath the piston equals the service
air pressure above, the piston lifts slightly and the inlet
spring returns the inlet valve to its seat. The exhaust re-
mains closed as the service line pressure balances the

2

delivery pressure. As delivered air pressure is changed,
the valve reacts instantly to the change, holding the brake
application at that level.

EXHAUST OR RELEASE

When air pressure is released from the service port and
air pressure in the cavity above the relay piston is ex-
hausted, air pressure beneath the piston lifts the relay
piston and the exhaust seat moves away from the exhaust
valve, opening the exhaust passage. With the exhaust
passage open, the air pressure in the brake chambers is
then permitted to exhaust through the exhaust port, re-
leasing the brakes.

ANTI COMPOUNDING (SIMULTANEOUS
SERVICE AND PARK APPLICATION)

In those applications where the R-14 Relay Valve is used
to control spring brake chambers, the anti-compound
feature may be utilized. With the anti-compound feature
of the R-14 connected, a service application made while
the vehicle is parked is countered by a release of the
parking brakes. To utilize this feature, the exhaust cover
of the quick release portion of the R-14 is removed and a
line is installed which is connected to the delivery of the
service brake valve or relay valve. With no air pressure at
the service port of the R-14, the parking brakes are applied.
If a service brake application is made, air from the service
brake valve enters the exhaust port of the quick release of
the R-14 and moves the diaphragm, blocking the service
port. Air then proceeds into the cavity above the relay
piston, forces the piston down, closing the exhaust and
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opening the inlet to deliver air to the spring brake cavity
as described under the section of this manual entitled
Application.

PREVENTIVE MAINTENANCE

Important: Review the warranty policy before performing
any intrusive maintenance procedures. An extended war-
ranty may be voided if intrusive maintenance is performed
during this period.

Because no two vehicles operate under identical condi-
tions, maintenance and maintenance intervals will vary.
Experience is a valuable guide in determining the best
maintenance interval for any one particular operation.

1. Every three months or 25,000 miles or 900 operating
hours check for proper operation.

2. Every twelve months or 100,000 miles or 3600 operat-
ing hours: disassemble valve, clean parts with mineral
spirits. Replace all rubber parts and any part worn or
damaged. Check for proper operation before placing
vehicle in service.

OPERATIONAL AND LEAKAGE TEST

1. Chock the wheels, fully charge air brake system and
adjust the brakes.

2. Make several brake applications and check for prompt
application and release at each wheel.

3. Check for inlet valve and o-ring leakage.

A. Make this check with the service brakes released
when the R-12 or R-14 is used to control the service
brakes.

B. Make the check with the spring brakes applied
(PARK) when the R-14 is used to control the spring
brakes. Coat the exhaust port and the area around
the retaining ring with a soap solution; a 1 inch
bubble in 3 seconds leakage is permitted.

4. Check for exhaust valve leakage.

A. Make this check with the service brakes fully applied
if the R-12 or R-14 control the service brakes.

B. Make this check with the spring brakes fully re-
leased if the R-14 is used to control the spring
brakes. Coat the exhaust port with a soap solution;
a 1 inch bubble in 3 seconds leakage is permitted.
Coat the outside of the valve where the cover joins
the body to check for seal ring leakage; no leakage
is permitted.

5. If the R-14 is used to control the spring brakes, place
the park control in the released position and coat the
balance port with a soap solution to check the dia-
phragm and its seat. Leakage equivalent to a 1 inch
bubble in 3 seconds is permitted.

(‘9’ Search
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Note: If the anti-compound feature is in use, the line
attached to the balance port must be disconnected to
perform this test.

If the valves do not function as described above, or if leak-
age is excessive, it is recommended that the valves be
replaced with new or remanufactured units or repaired with
genuine Bendix parts, available at any authorized Bendix
parts outlet.

REMOVAL AND INSTALLATION

REMOVAL
1. Block and hold vehicle by means other than air brakes.
2. Drain air brake system reservoirs.

3. If entire valve is to be removed, identify air lines to
facilitate installation.

4. Disconnect air lines from valve*
5. Remove valve from reservoir or if remotely mounted,
remove mounting bolts and then valve.

*It is generally not necessary to remove entire valve to
service the inlet/exhaust valve. The inlet/exhaust valve
insert can be removed by removing the snap ring, exhaust
cover assembly and then inlet/exhaust valve.

Caution: Drain all reservoirs before attempting to remove
the inlet exhaust valve.

DISASSEMBLY

Note: Prior to disassembly, mark the location of the mount-
ing bracket to the cover and the cover to the body.

1. Remove the four (4) cap screws and lockwashers
securing the cover to the body.

2. Remove the cover, sealing ring, and mounting bracket.
3. Remove the piston and o-ring from the body.

4. While depressing the exhaust cover, remove the
retaining ring and slowly relax the spring beneath the
exhaust cover.

5. Remove the exhaust cover assembly and o-rings.

6. Remove the inlet/exhaust valve return spring from the
body.

7. Remove the inlet/exhaust valve from the body.
8. Remove the valve retainer from the inlet/exhaust valve.

9. Remove the Phillips head screw and exhaust cover
from the R-14 cover.

10. Remove the service port cap nut and o-ring from the
R-14.

11. Remove the diaphragm from the R-14 cover.
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CLEANING AND INSPECTION

1. Wash all metal parts in mineral spirits and dry them
thoroughly.

(Note: When rebuilding, all springs and all rubber parts
should be replaced.)

2. Inspect all metal parts for deterioration and wear, as
evidenced by scratches, scoring and corrosion.

3. Inspect the exhaust valve seat on the relay piston for
nicks and scratches which could cause excessive
leakage.

4. Inspect the inlet valve seat in the body for scratches
and nicks, which could cause excessive leakage.

5. Inspect the exhaust seat of the quick release diaphragm
in the R-14 cover and make sure all internal air pas-
sages in this area are open and clean and free of nicks
and scratches.

6. Replace all parts not considered serviceable during
these inspections and all springs and rubber parts. Use
only genuine Bendix replacement parts, available from
any authorized Bendix parts outlet.

ASSEMBLY

Note: All torque specified in this manual are assembly
torque and can be expected to fall off slightly after assem-
bly. Do not re-torque after initial assembly torque fall.
For assembly, hand wrenches are recommended.

Prior to assembly, lubricate all o-rings, o-ring bores and
any sliding surface with a silicone lubricant equivalent to
Dow Corning #10.

1. Install large piston o-ring on piston.

2. Install inner and outer o-rings in the exhaust cover
assembly.

3. Install the sealing ring on the cover.

4. Install piston in body, taking care not to damage the
piston o-ring.

5. Noting the reference marks made during disassembly,

install the cover on the valve body and the mounting
bracket on the cover.

6. Secure the mounting bracket and cover to the body
using the four (4) cap screws and lock washers. Torque
to 80-120 inch pounds.

7. Install the valve retainer on the inlet/exhaust valve and
install in the body.

8. Install the inlet/exhaust valve return spring in the body.

9. Install the exhaust cover assembly in the body, taking
care not to damage the o-ring.

10. While depressing the exhaust cover, install the retain-
ing ring. Make certain the retainer is completely seated
in its groove in the body.
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11. Install the R-14 service port cap nut o-ring on the cap
nut. Install the diaphragm in the R-14 cover making
certain it is positioned between the guide ribs in the
cover.

13. Install the service port cap nut and torque to 150 inch
pounds.

14. If the quick release exhaust port was protected with an
exhaust cover, install the cover using the #10-24
Phillips head screw. Torque to approx. 15-25 inch
pounds.

15. Test the valves as outlined in the Operational and Leak-
age Test section before returning the valve to service.

INSTALLATION
1. Clean air lines.

2. Inspect all lines and/or hoses for damage and replace
as necessary.

3. Install valve and tighten mounting bolts.
4. Connect air lines to valve (plug any unused ports).

5. Test valve as outlined in Operational and Leakage
Tests.

IMPORTANT! PLEASE READ

When working on or around a vehicle, the following
general precautions should be observed:

1. Park the vehicle on a level surface, apply the park-
ing brakes, and always block the wheels.

2. Stop the engine when working around the vehicle.

3. If the vehicle is equipped with air brakes, make
certain to drain the air pressure from all reservoirs
before beginning ANY work on the vehicle.

4. Following the vehicle manufacturer’s recom-
mended procedures, deactivate the electrical
system in a manner that removes all electrical
power from the vehicle.

5. When working in the engine compartment the en-
gine should be shut off. Where circumstances
require that the engine be in operation, EXTREME
CAUTION should be used to prevent personal in-
jury resulting from contact with moving, rotating,
leaking, heated, or electrically charged com-
ponents.

6. Never connect or disconnect a hose or line con-
taining pressure; it may whip. Never remove a
component or plug unless you are certain all sys-
tem pressure has been depleted.

7. Never exceed recommended pressures and always
wear safety glasses.
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8. Do not attempt to install, remove, disassemble or

assemble a component until you have read and
thoroughly understand the recommended proce-
dures. Use only the proper tools and observe all
precautions pertaining to use of those tools.

. Use only genuine Bendix replacement parts, com-
ponents, and kits. Replacement hardware, tubing,
hose, fittings, etc. should be of equivalent size,
type, and strength as original equipment and be
designed specifically for such applications and
systems.
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Components with stripped threads or damaged
parts should be replaced rather than repaired. Re-
pairs requiring machining or welding should not
be at tempted unless specifically approved and
stated by the vehicle or component manufacturer.

Prior to returning the vehicle to service, make cer-
tain all components and systems are restored to
their proper operating condition.
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PRESSURE PROTECTION VALVES
DESCRIPTION

The pressure protection valve is a normally closed, pressure
control valve which can be referred to as a non-exhausting
sequence valve. These valves are used in many different
applications. An example would be in an air brake system
to protect one reservoir, or reservoir system from another,
by closing automatically at a preset pressure should a
reservoir system failure occur. The valves can also be used
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*Formerly SD-03-55

to delay filling of auxiliary reservoirs to insure a quick
build-up of brake system pressure.

The PR-2 and PR-4 pressure protection valves have one 1/
4" N.P.T.F. supply port and one 1/4" N.P.T.F. delivery port
which are identified. Both valves are provided with two 9/
32" mounting holes through the body. The closing pressure
of the PR-2 is externally adjustable while the PR-4 has a
fixed setting.
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OPERATION

Air entering the supply portis initially prevented from flowing
out the delivery port by the inlet valve which is held closed
by the pressure regulating spring above the piston. When
sufficient air pressure builds beneath the piston to overcome
the setting of the regulating spring, the piston will move,
causing the inlet valve to unseat (open), and allow air to
flow out the delivery port. As long as air pressure at the
supply port and beneath the piston remains above the
specified closing pressure, the inlet valve will remain open.

NOTE: The PR-2 and PR-4 closing pressure is noted on
the label affixed to the valve. Opening pressures of
the valves are higher than closing pressures. The
pressure ranges are noted below:

PR-2-Opening pressure 15-20 psi higher than closing
pressure.

PR-3 & PR-4-Opening pressure approx. 10 psi higher
than closing pressure.

PR-3-Check valve will retain maximum pressure in
downstream reservoir.

If for any reason system air pressure is decreased below
the specified closing pressure, the regulating spring will
move the piston closing the inlet valve. The remaining air
pressure at either the supply or delivery side, (depending
upon where the pressure drop has occurred) will be retained.

PREVENTIVE MAINTENANCE

Every three months, 900 operating hours or 25,000 miles,
whichever if first, it is recommended that the operation and
leakage checks described in this manual be performed.

OPERATING AND LEAKAGE CHECKS

OPERATING CHECKS

1. Provide a pressure gauge and drain valve at the supply
side and delivery side of the pressure protection valve
being checked.

2. Build up the air system to full pressure and shut off the
engine.

3. While watching the gauges on the supply and delivery
sides of the valve, slowly begin to exhaust pressure from
the delivery side. Note that both gauges will show
pressure loss until the closing pressure of the pressure
protection valve is reached.

The pressure protection valve should close at
approximately ( + 5 psi) the pressure indicated on the
valve’s label or in the vehicle handbook. The gauge on
the delivery side of the valve should continue to show
loss of pressure while the gauge on the supply side
should stop at the same pressure as the setting of the
valve.
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4. (PR-3only) Build pressure up again and shut off engine.
Slowly exhaust air from the supply side of the PR-3.
The gauge on the delivery side of the valve should
remain at the highest pressure previously attained.

LEAKAGE CHECKS

1 . Build up the air system to full pressure and shut off the
engine.

2. Apply a soap solution around the cap of the pressure
protection valve. A one-inch bubble in three seconds or
longer is acceptable. PR-3 - No leakage permissable at
bottom of valve.

3. Drain the air pressure from the delivery side of the
pressure protection valve and disconnect the air line to
it.

4. Apply a soap solution to the delivery port. A one inch
bubble in five seconds or more is acceptable.

GENERAL

If the pressure protection valve does not operate as
described or leakage is excessive, it is recommended that
a replacement be obtained at the nearest authorized
AlliedSignal Truck Brake Systems Co. distributor.

REMOVING AND INSTALLING

REMOVING

1. Block or hold the vehicle by means other than air
brakes.

Drain all system reservoirs individually, to O psi.

Disconnect and identify (supply and delivery) the air
lines leading to and from the pressure protection valve.

4. Remove the mounting bolts, if any, that secure the valve.

INSTALLING

1. Re-install the mounting bolts and secure the replacement
valve to the vehicle.

2. Reconnect the supply delivery air lines to the proper
ports of the replacement valve.

GENERAL

After installing a replacement valve, it is recommended that
the operating and leakage checks be performed as outlined
in this manual. If the closing pressure does not conform to
that shown on the valve label or in the vehicle or a different
setting is desired, the PR-2 may be adjusted by loosening
the locknut and tightening or loosening the adjusting cap as
required; however, if the proper setting cannot be attained
by moderate adjustment of the cap, the valve may have the
wrong spring and will have to be exchanged for the correct
valve. The PR-3 and PR-4 are not adjustable.
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IMPORTANT! PLEASE READ

When working on or around a vehicle, the following
general precautions should be observed:

1. Park the vehicle on a level surface, apply the
parking brakes, and always block the wheels.

Stop the engine when working around the vehicle.

If the vehicle is equipped with air brakes, make
certain to drain the air pressure from all reservoirs
before beginning ANY work on the vehicle.

4. Following the vehicle manufacturer’s
recommended procedures, deactivate the electrical
system in a manner that removes all electrical
power from the vehicle.

5. When working in the engine compartment the
engine should be shut off. Where circumstances
require that the engine be in operation, EXTREME
CAUTION should be used to prevent personal injury
resulting from contact with moving, rotating,
leaking, heated, or electrically charged
components.

6. Never connect or disconnect a hose or line
containing pressure; it may whip. Never remove a

10.

11.
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component or plug unless you are certain all system
pressure has been depleted.

Never exceed recommended pressures and always
wear safety glasses.

Do not attempt to install, remove, disassemble or
assemble a component until you have read and
thoroughly understand the recommended
procedures. Use only the proper tools and observe
all precautions pertaining to use of those tools.

Use only genuine Bendix replacement parts,
components, and kits. Replacement hardware,
tubing, hose, fittings, etc. should be of equivalent
size, type, and strength as original equipment and
be designed specifically for such applications and
systems.

Components with stripped threads or damaged
parts should be replaced rather than repaired.
Repairs requiring machining or welding should not
be attempted unless specifically approved and
stated by the vehicle or component manufacturer.

Prior to returning the vehicle to service, make
certain all components and systems are restored
to their proper operating condition.

AlliedSignal

Bendix
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FIGURE 1 - DOUBLE CHECK VALVE (SHUTTLE TYPE)
DESCRIPTION

Double Check Valves are used in an air brake system to
direct a flow of air into a common line from either of two
sources, whichever is at the higher pressure. They may be
used for directing air flow for specific functions or to select
the higher pressure of either of two sources of air as a sup-
ply source.

AlliedSignal manufactures two types of Bendix Double Check
Valves: shuttle and disc. Although the valves are somewhat
different physically, the same function is performed by both
types. The difference in the design of the two valves is that
the shuttle type has a movable shuttle to seal off the lower
pressure source, whereas the disc type has a movable disc.

OPERATION

As air under pressure enters either end of the Double Check
Valve (inlet port) the moving shuttle or disc responds to the
pressure and seals the opposite port, assuming it is at a
lower pressure level than the other. The air flow continues
out the delivery port of the Double Check Valve. The position

FIGURE 2 - DOUBLE CHECK VALVE (DISC TYPE)

of the shuttle or disc will reverse if the pressure levels are
reversed. Double Check Valves are designed so that the
shuttle or disc can never impede the backflow of air in the
exhaust mode.

Figure 3 (see page 2) illustrates a typical use of a Double
Check Valve to control a given device, such as trailer brakes,
from either of two control sources.

Figure 4 (see page 2) illustrates a typical use of a Double
Check Valve to supply air to a system or systems from
either of two separate sources, whichever is at the greater
pressure level. In this type of installation the pressure
differential to which the valve is subjected may under certain
conditions be minimal. It is therefore suggested that
performance of the Double Check Valve will be optimized if
it is mounted in the horizontal position.

PREVENTIVE MAINTENANCE

Every 3600 operating hours, 100,000 miles, or yearly,
disassemble, clean and inspect all parts. Install new parts
if they show signs of wear or deterioration.
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FIGURE 4 - DOUBLE CHECK VALVE: SYSTEM WITH TWO
SUPPLY SOURCES

SERVICE CHECKS

OPERATING AND LEAKAGE TEST

A. When the Double Check Valve is used in conjunction
with a Trailer Control Valve, the following operating and
leakage test can be made:

1. Apply and release foot brake valve and note that the
brakes apply and release on both tractor and trailer.

2. Apply and release the Trailer Control Valve and note
that only the trailer brakes apply and release. With
trailer control valve applied check exhaust port of
foot brake valve for leakage with soap solution.
Permissible leakage is a one inch bubble in five
seconds (100 sccm).
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3. Apply and hold a full foot brake valve application.
Check exhaust port of Trailer Control Valve for leakage
with soap solution. Permissible leakage is a one inch
bubble in five seconds (100 sccm). (Note: On some
vehicles, an exhaust line is connected to the exhaust
port and piped outside the cab in which case it may
be necessary to disconnect this line to make leakage
check.)

B. If Double Check Valve is to be bench tested or tested on
the vehicle, two separately controlled air supplies must
be connected to the inlet ports.

1. Install an accurate test gauge in the outlet port or in
a line from outlet port.

2. Apply and release air to one inlet port and note that
gauge registers application and release.

3. Repeat by applying and releasing air to other inlet
port.

4. Leakage check should be performed at inlet ports of
valve in the following manner:

a. Disconnect line from one inlet port.

b.  Apply air to other inlet port and coat opposite
inlet port with soap solution. Permissible leakage is
aone inch bubble in five seconds (100 sccm).

c. Repeat Step “b” applying air to other inlet port
while checking opposite inlet port for leakage.

If the Double Check Valve does not function as described or
if leakage is excessive, it is recommended that the valve be
repaired or replaced with genuine Bendix parts. The follow-
ing instructions should prove helpful:

DISASSEMBLY

1. Remove end cap(s) from valve.

2. Remove grommets (if applicable).

3. Remove shuttle and/or shuttle guide, disc and/or disc
guide (depending upon type of valve).

CLEANING AND INSPECTION

1. Clean all metal parts in a cleaning solvent.

2. Inspect all metal parts for signs of cracks, wear or dete-
rioration. Replace all parts not considered serviceable.

3. Replace all rubber parts.

ASSEMBLY
1. Install disc guide, disc and/or shuttle and shuttle guide.

2. Coat all static seals such as o-rings, grommets, etc.
with BW 650M Silicone lubricant (BW 291126). Itis not
necessary to lubricate shuttles or discs.

3. Install grommets.
4. Install end cap(s).

TESTING OF REBUILT DOUBLE CHECK VALVE
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Perform operating and leakage tests as described in “Ser-
vice Checks” section.

IMPORTANT! PLEASE READ:

When working on or around a vehicle, the following

general precautions should be observed:

1. Park the vehicle on a level surface, apply the
parking brakes, and always block the wheels.

2. Stop the engine when working around the vehicle.

3. If the vehicle is equipped with air brakes, make
certain to drain the air pressure from all reservoirs
before beginning ANY work on the vehicle.

4. Following the vehicle manufacturer’s
recommended procedures, deactivate the electrical
system in a manner that removes all electrical
power from the vehicle.

5. When working in the engine compartment the
engine should be shut off. Where circumstances
require that the engine be in operation, EXTREME
CAUTION should be used to prevent personal injury
resulting from contact with moving, rotating,
leaking, heated, or electrically charged
components.

6. Never connect or disconnect a hose or line
containing pressure; it may whip. Never remove a
component or plug unless you are certain all
system pressure has been depleted.

7. Never exceed recommended pressures and always
wear safety glasses.

8. Do not attempt to install, remove, disassemble or
assemble a component until you have read and
thoroughly understand the recommended
procedures. Use only the proper tools and observe
all precautions pertaining to use of those tools.

9. Use only genuine Bendix replacement parts,
components, and kits. Replacement hardware,
tubing, hose, fittings, etc. should be of equivalent
size, type, and strength as original equipment and
be designed specifically for such applications and
systems.

10. Components with stripped threads or damaged
parts should be replaced rather than repaired. Re-
pairs requiring machining or welding should not
be attempted unless specifically approved and
stated by the vehicle or component manufacturer.

11. Prior to returning the vehicle to service, make
certain all components and systems are restored
to their proper operating condition.
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TW-1, TW-3, TW-4, TW-5 & TW-6 CONTROL VALVES *Formerly SD-03-64
REVERSED
& LEVER
e :\/POSITI LEVER
10-24 WA /D'AL
THD. . < | PANEL
(2 HOLES) 'P THICKNESS*
5
" *SEE NOTE
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FIGURE 1 -TW-1
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SPRING Ji W — 1/4" NPT
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| = : SPRING
BODY 1/4" NPT
SUPPLY
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FIGURE 2 - TW-3
DESCRIPTION The TW-3 (Figure 2) is lever operated, either direct or remote

and differs from the TW-1in having 1/4" NPT ports and larger
capacity. Some versions have a heavy inlet valve spring
making them suitable for vacuum control.

The TW series valves are manually operated on-off valves.
They are extensively used in air systems to control
nonmodulating air controlled devices. They may be lever or

button operated, direct or remote control. . .
P TW-4's and TW-5’s (Figure 3) are similar to the TW-1

The TW-1 (Figure 1) is normally panel mounted with a steel, except the plunger is designed for a push button, giving
zinc or nylon manually operated lever. Some are equipped  momentary application whenever the button is depressed.
with a steel lever with connectors for Bowden cable control.

All TW-1's have 1/8" NPT ports. The TW-6 (Figure 4) is a TW-1 with a grounding switch

included. In the exhaust position the switch is open. When
the valve is applied the switch is closed.
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FIGURE 3 -TW-4

OPERATION

With air pressure a the supply port (Figure 1) and the
plunger in the upward position the valve is in the exhaust
position. The delivery ports are open to atmosphere through
the exhaust passage in the center of the plunger.

When the plunger is depressed by the cam action of the
lever (Figure 1) or by a direct force on a push button (Figure
3) the plunger contacts the inlet valve, closing the exhaust
passage and pushes the inlet valve off the inlet seat in the
body, allowing supply air to flow through the delivery ports
to the controlled device.

PREVENTIVE MAINTENANCE

Every year, 100,000 miles or 1800 operating hours
disassemble, clean and check all parts and replace if
necessary.

SERVICE CHECKS
OPERATING AND LEAKAGE TESTS

Connect a 100 psi air pressure source to the supply port
and connect delivery to an air gauge. (if there are two
delivery ports, plug one.) With the valve in the released
position, check for leakage at the exhaust holes with a soap
solution. No leakage permitted. Place the valve in the applied
position. Supply air pressure should show on the gauge.
Check for leakage at the exhaust holes. No leakage
permitted.

If the TW valve does not function as described or if leakage
occurs, it is recommended that it be replaced with a new
unit or repaired with genuine Bendix parts.

REMOVING

Secure the vehicle with other means than brakes and drain
the reservoirs.

FIGURE 4 - TW-6

Disconnect all air lines and remove the valve.

INSTALLING

Place valve handle through appropriate hole in panel, place
dial (if used) over handle and install mtg. screws. Connect
air lines.

DISASSEMBLY

Remove operating handle or lever by driving the pin out of
the body (Figure 1) and remove the lever, plunger and plunger
spring. Remove the O-Ring from the plunger.

Remove the supply cap nut, inlet valve and spring. Remove
the 0-Ring from the supply cap nut.

CLEANING AND INSPECTION OF PARTS

Wipe rubber parts clean. Clean plastic and metal parts in
mineral spirits and dry thoroughly. Inspect all rubber parts
for wear or deterioration and replace where necessary. Polish
the inlet seat in the body if nicked or corroded. Inspect all
springs for cracks, distortion or corrosion and replace if
necessary.

ASSEMBLY

Prior to assembly lubricate body bore, plunger, O-Rings,
and cap nut threads with Bendix silicone lubricant BW 650M
Pc. No. 291126.

Place inlet valve in body.

Place inlet valve spring on inlet valve.

Place O-Ring on cap nut and install cap nut.
Install plunger spring from top of body.

Install O-Ring on plunger and install plunger.
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TW-1 TW-3 & TW-6

Depress plunger, place lever cam in slot in body, line up
holes in body with hole in lever and insert pin.

TW-4 & TW-5

Depress plunger with button until hole in plunger lines up

with holes in body. Insert pin.

LEAKAGE TEST

Test valve per instructions in paragraph on “Service Checks.”

IMPORTANT! PLEASE READ

When working on or around a vehicle, the following general
precautions should be observed:

1. Park the vehicle on a level surface, apply the parking
brakes, and always block the wheels.

Stop the engine when working around the vehicle.

If the vehicle is equipped with air brakes, make certain
to drain the air pressure from all reservoirs before
beginning ANY work on the vehicle.

4. Following the vehicle manufacturer's recommended
procedures, deactivate the electrical system in a manner
that removes all electrical power from the vehicle.

5. When working in the engine compartment the engine
should be shut off. Where circumstances require that
the engine be in operation, EXTREME CAUTION should
be used to prevent personal injury resulting from contact

10.

11.

operation I trouble-
Q shooting
with moving, rotating, leaking, heated, or electrically
charged components.

Never connect or disconnect a hose or line containing
pressure; it may whip. Never remove a component or
plug unless you are certain all system pressure has
been depleted.

Never exceed recommended pressures and always wear
safety glasses.

Do not attempt to install, remove, disassemble or
assemble a component until you have read and
thoroughly understand the recommended procedures.
Use only the proper tools and observe all precautions
pertaining to use of those tools.

Use only genuine Bendix replacement parts,
components, and kits. Replacement hardware, tubing,
hose, fittings, etc. should be of equivalent size, type,
and strength as original equipment and be designed
specifically for such applications and systems.

Components with stripped threads or damaged parts
should be replaced rather than repaired. Repairs requiring
machining or welding should not be attempted unless
specifically approved and stated by the vehicle or
component manufacturer.

Prior to returning the vehicle to service, make certain all
components and systems are restored to their proper
operating condition.

AlliedSignal
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SD-03-3611*

PUSH-PULL TYPE CONTROL VALVES: PP-1, PP-2, PP-5, PP-8, & RD-3

*FORMERLY SD-03-61

PP-5

PP-2

PP-3

FIGURE 1 - PUSH-PULL TYPE CONTROL VALVES
DESCRIPTION

The PP valves are push-pull manually operable on-off air
control valves with an exhaust function. Most are pressure
sensitive, so that they will automatically move from the ap-
plied to the exhaust position as supply pressure is reduced
to a certain minimum, depending on the spring installed.
The exception to this is the PP-8 valve and some PP-1 valves
which have no spring. The PP-8 valve also has a larger di-
ameter shaft for button mounting so that when installed on
the same panel with other PP valves the buttons cannot be
inadvertently mixed. The PP-8 is normally used to operate
tractor spring brakes independently from the trailer.

The PP-5 is unique in having an auxiliary piston in the lower
cover which, upon receiving a pneumatic signal of 18 psi or
more, will cause the valve to move from the applied to the
exhaust position from a 100 psi application.

The RD-3 differs slightly in that it normally remains in the
exhaust position and requires a constant manual force to
hold it in the applied position.

The PP-2 has an auxiliary port which may be plumbed into
a service brake line to release the spring brakes if a service
application is made, preventing compounding of forces on
the foundation brakes.

PREVENTIVE MAINTENANCE

Every six months, 50,000 miles or 1800 operating hours,
disassemble, clean and replace parts if necessary.

REMOVAL

Block and/or hold the vehicle by a means other than air
brakes and drain all reservoirs.

1. Drive the Button Roll-Pin out with a punch and remove
the button.

2. Mark each air supply line and its port for easy reinstalla-
tion, then disconnect them. Remove the valve from the
panel by removing the Panel Mounting Nut.
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AUTOMATIC | MOMENTARY PILOT TRIP NON-
EXHUAST APPLY FEATURE AUTOMATIC
PP-1 20,30,40
or 60 psi
PP-2 40 psi
PP-5 40 psi 18 psi
RD-3 Must be held
manually
PP-8 Will remain in
either position
INSTALLING

1. Install valve in panel, securing with the Panel Mounting
Nut.

2. Reconnectthe air lines using marks made during removal
as a guide.

3. Install the operating button. Secure the operating button
by installing the Button Roll Pin.

DISASSEMBLY: PP-1, PP-8 AND RD-3

1. Remove the two cap screws (3) which retain the lower
cover and remove cover. Remove the sealing ring (4).

2. Insertasmall punch through the roll pin hole in the stem
and remove the lock nut (5).

3. Remove inlet-exhaust valve (6) and plunger (7) and spring
(8) (if any).
4. Remove o-ring (9) from plunger.

DISASSEMBLY: PP-5

1. Perform same operations as for PP-1.

2. Remove inlet seal (10) in Figure 4 from lower cover.
Remove the ring diaphragm (4) from the inlet seat.

3. Remove piston (11) Figure 4 and o-ring (2).

DISASSEMBLY: PP-2

1. Insertasmall punch through the roll pin hole in the plunger
and remove the lock nut (1) from the plunger.

2. Withdraw the plunger and remove the spring (9) and o-
ring (8).

3. Remove the two machine screws (2) and remove the
lower cover (3).

Remove the inlet-exhaust valve (4), and piston (5).
5. Remove o-rings (6 & 7) from piston.

OPERATING AND LEAKAGE TESTS

PP-1, PP-8, RD-3

1. An accurate test gauge should be tee’d into the supply
line and a means of controlling the supply pressure pro-
vided. Apply a 120 psi air source to the supply port. A
small volume reservoir (e.g. 90 cu. in.) with a gauge
should be connected to the delivery port.

lobal
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2. With 120 psi supply pressure, and the button pulled out
(exhaust position), leakage at the exhaust port should
not exceed a 1" bubble in five seconds; at the plunger
stem a 1" bubble in five seconds. There should be no
leakage between upper and lower body.

3. Push the button in (applied position). Leakage at the
exhaust port should not exceed a 1" bubble in 3 sec-
onds; at the plunger a 1" bubble in three seconds. (The
RD-3 will have to be manually held in this position.)

4. Reduce the supply pressure. At a pressure from 60 to
20 psi depending on the spring installed the button should
pop out automatically, exhausting the delivery volume.
(This does not apply to the RD-3, PP-8 or some PP-
1’s).

PP-5
1. Proceed as for PP-1 through Step 3.

2. Connect a modulated source of air pressure to the pilot
air inlet. With the button pushed in (applied position)
with 125 psi supply pressure and a gradually increasing
pressure applied at the pilot air port the valve should
move to the release position with a pilot pressure of not
more than 18 psi. Leakage in this mode should not ex-
ceed a 1" bubble in three seconds at the exhaust port
and a 1" bubble in five seconds at the plunger stem.

PP-2
1. Proceed as for PP-1 through Step 1.

2. With the button pulled out (exhaust position), leakage
at the brake valve port or at the plunger stem should not
exceed a 1" bubble in five seconds.

3. Push the button in. Supply pressure should be present
in the delivery volume. Leakage at the exhaust port or
around the plunger stem should not exceed a 1" bubble
in five seconds.

4. Pull the button out and apply supply pressure at the
brake valve port. Supply pressure should be presentin
the delivery volume and leakage at the exhaust port
should not exceed a 1" bubble in five seconds.

Note: If any of the above push-pull valves do not function as
described or if leakage is excessive, it is recommended
they be returned to our nearest authorized distributor for a
factory rebuilt or new valve.

IMPORTANT! PLEASE READ:

When working on or around a vehicle, the following
general precautions should be observed:

1. Park the vehicle on a level surface, apply the park-
ing brakes, and always block the wheels.

2. Stop the engine when working around the vehicle.
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PANEL M BUTTON ROLL
MOUNTING et PIN

FIGURE 2 PP-1

PANEL BUTTON ROLL
MOUNTING

NUT

FIGURE 3 PP-2

FIGURE 4

PANEL
MOUNTING 9
NUT
7
6 4
FIGURE 5 PP-8

3. If the vehicle is equipped with air brakes, make 5. When working in the engine compartment the en-

certain to drain the air pressure from all reservoirs gine should be shut off. Where circumstances
before beginning any work on the vehicle. require that the engine be in operation, extreme
4. Following the vehicle manufacturer’s recom- caution should be used to prevent personal injury
mended procedures, deactivate the electrical resulting from contact with moving, rotating, leak-
system in a manner that removes all electrical ing, heated, or electrically charged components.

power from the vehicle.



. Never connect or disconnect a hose or line con-
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taining pressure; it may whip. Never remove a

component or plug unless you are certain all sys-

tem pressure has been depleted. SANEL BUTTON ROLL
. Never exceed recommended pressures and always MOUNTING =4 _— PIN

wear safety glasses. NUT [

. Do not attempt to install, remove, disassemble or
assemble a component until you have read and
thoroughly understand the recommended proce-
dures. Use only the proper tools and observe all
precautions pertaining to use of those tools.

. Use only genuine Bendix replacement parts, com-
ponents, and kits. Replacement hardware, tubing,
hose, fittings, etc. should be of equivalent size, type, 6
and strength as original equipment and be designed
specifically for such applications and systems.

. Components with stripped threads or damaged
parts should be replaced rather than repaired. Re-
pairs requiring machining or welding should not
be attempted unless specifically approved and
stated by the vehicle or component manufacturer. FIGURE 6

. Prior to returning the vehicle to service, make cer-
tain all components and systems are restored to
their proper operating condition.

/AlliedSignal
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SR-7 SPRING BRAKE MODULATING VALVE

SD-03-9043

MOUNTING
STUDS (2)
4
BALANCE
PORT
41
PARK CONTROL
(FROM DASH
VALVE)
42
CONTROL
PORT
2
DELIVERY
SooRt" 3 DELIVERY
EXHAUST PORT EXHAUST
PIPE PLUG
(INCLUDED IN
QUICK RELEASE
VALVE
APPLICATIONS)
FIGURE 1 - EXTERIOR VIEW
DESCRIPTION 2. Modulates the spring brake actuator application using

the dual brake valve should a primary failure occur in

The SR-7 Spring Brake Modulating Valve is used in the service brake system.

conjunction with a dual air brake system and spring brake . . .
. L 3. Prevents compounding of service and spring forces.

actuator and performs the following functions:

The valve has one park control, one service control, one

supply, one balance, four delivery NPTF ports, and an

exhaust port protected by an exhaust diaphragm. The valve

incorporates two mounting studs for mounting the valve to

the frame rail or cross member (where applicable).

1. Provides arapid application of the spring brake actuator
when parking.
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#10 TORX HEAD SCREW
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FIGURE 2 - SECTIONAL VIEW OF SR-7 USED IN RELAY VALVE APPLICATIONS

OPERATION

The operation guidelines shown in this manual represent  air delivered to spring brakes passes through the park control
the relay valve based SR-7 (refer to system schematic shown  port through the in-line single check valve. The quick release
in figure 3). Aquick release based valve functions similarly  style SR-7 can be easily identified by the pipe plug in the
to the relay valve based version with the exception that all supply port of the valve.
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CONTROL LINE PRESSURE
[T 2

SECONDARY RESERVOIR
CONSTANT PRESSURE =

3

INLET / EXHAUST VALVE OPEN

BALANCE PORT

CONTROL PORT

DELIVERY TO SPRING BRAKES

I 2

FIGURE 5 - CHARGING LESS THAN 107 PSI

CHARGING SPRING BRAKE ACTUATORS
BELOW 107 PSI (FIGURE 5)

With the air brake system charged and the parking brakes
released (by pushing the dash valve button in), air enters
the park control port. This opens the SR-7 to supply air
pressure to the spring brake chambers. As illustrated, air
pressure in the chambers is below 107 psi (nominally).

CHARGING SPRING BRAKE ACTUATORS ABOVE
107 PSI (FIGURE 6)

Once the SR-7 valve delivery pressure reaches 107 psi
(nominal), the inlet and exhaust are closed (valve lap
position). This maintains the spring brake hold-off pressure
at 107 psi (nominal).

CONTROL LINE PRESSURE
T2

SECONDARY RESERVOIR
CONSTANT PRESSURE

INLET / EXHAUST VALVE SEATED

BALANCE PORT

CONTROL PORT

DELIVERY TO SPRING BRAKES

I 2

FIGURE 6 - CHARGING GREATER THAN 107 PSI
4



CONTROL LINE PRESSURE

[l 2

SECONDARY RESERVOIR
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INLET / EXHAUST VALVE SEATED

BALANCE PORT - PRIMARY
11| CIRCUIT PRESSURE

CONTROL PORT - SECONDARY
‘llll CIRCUIT PRESSURE

DELIVERY TO SPRING BRAKES

[T 2

FIGURE 7 -NORMAL SERVICE APPLICATION

NORMAL SERVICE APPLICATION (FIGURE 7)

During a service brake application, the valve remains in the
lap position. The SR-7 valve monitors the presence of air
pressure in both primary and secondary delivery circuits.

PARKING (FIGURE 8)

Actuating the park brakes (by pulling the dash valve button
out) exhausts spring brake air pressure through the SR-7
exhaust port.

CONTROL LINE PRESSLﬁE
|

SECONDARY RESERVOIR
CONSTANT PRESSURE

INLET VALVE SEATED

MAIN AND CONTROL PISTONS MOVE UP

BALANCE PORT

CONTROL PORT

AIR EXHAUSTS FROM
Il SPRING BRAKES

FIGURE 8- PARKING



CONTROL LINE PRESSURE

I

SECONDARY RESERVOIR
CONSTANT PRESSURE =

_.

MAIN PISTON MOVES UP

© BALANCE PORT - LOSS OF
PRIMARY CIRCUIT PRESSURE

. CONTROL PORT - SECONDARY
‘|||| CIRCUIT PRESSURE

AIR EXHAUSTS FROM
111 SPRING BRAKES

FIGURE 9 - SERVICE APPLICATION LOSS OF PRIMARY CIRCUIT

SERVICE APPLICATION WITH LOSS OF AIR IN
PRIMARY CIRCUIT (FIGURE 9)

With the parking brakes released (dash valve button in) and
the absence of air in the primary circuit delivery, a service
brake application from the secondary circuit causes the
pressure in the spring brakes to be exhausted proportionally
to this application. This is known as spring brake modulation.
A 30 psi service brake application will exhaust the spring
brake pressure to approximately 60 psi.

SERVICE APPLICATION WITH LOSS OF AIR IN
SECONDARY CIRCUIT (FIGURE 10)

With the parking brakes released (dash valve button in) and
the absence of air in the secondary circuit reservoir, the
external single check valve in the supply port seals to prevent
air leakage to atmosphere from the SR-7 valve. The dash
valve delivery air flows through the in-line single check valve
and becomes SR-7 supply air. This air is delivered to maintain
at least 107 psi (nominal) in the spring brake chambers.

CONTROL LINE PRESSURE

I 2

IN-LINE SINGLE
CHECK VALVE

SECONDARY RESERVOIR
NO PRESSURE

BALANCE PORT - PRIMARY
‘IIII CIRCUIT PRESSURE

© CONTROL PORT - LOSS OF
SECONDARY CIRCUIT PRESSURE

DELIVERY TO
/11> SPRING BRAKES

FIGURE 10 - SERVICE APPLICATION LOSS OF SECONDARY CIRCUIT

6
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FIGURE 11 -ANTI-COMPOUNDING

ANTI COMPOUNDING (FIGURE 11)

The SR-7 provides anti-compounding of the service and spring
brake forces. When the park brakes are actuated (by pulling
the dash valve button out), a service brake application will
cause the SR-7 to deliver air pressure to the spring brake
chambers. Thus the vehicle is held stationary using a service
brake application. When the service brake application is
released, the delivery pressure is exhausted from the spring
brake chambers and the vehicle remains parked using the
spring brake actuators.

PREVENTIVE MAINTENANCE

Important: Review the warranty policy before performing
any intrusive maintenance procedures. An extended warranty
may be voided if intrusive maintenance is performed during
this period.

Because no two vehicles operate under identical conditions,
maintenance intervals will vary. Experience is a valuable
guide in determining the best maintenance interval for a
vehicle.

OPERATING TEST

Block vehicle and hold by means other than vehicle brakes.
Charge air brake system to governor cut-out pressure.

1. Place parking control valve in “park” position. Observe
that spring brake actuators apply promptly. Remove
one line from delivery port of the SR-7 valve and install
test gauge known to be accurate. Place parking control
valve in “release” position. Observe that spring brake
actuators release fully.

2. With parking control valve in “release” position, note
gauge pressure reading. (Correct spring brake actuator
hold-off pressure is 107 psi nominally.)

3. Place parking control valve in “park” position - gauge
reading should drop to zero promptly. Alag (more than
3 seconds) in drop of pressure would indicate faulty
operation.

4. With the parking control valve in the “park” position,
gradually apply foot brake valve and note a pressure
reading increase on the gauge installed in the SR-7
delivery port.

5. Place parking control valve in “release” position.

6. Drain the reservoir, which supplies the rear service brake
circuit, apply the foot brake valve several times and note
that pressure reading on gauge decreases each time
foot brake valve is applied (spring brake modulation).
After the foot brake valve has been applied several times,
pressure on gauge will drop to the point where release
of the spring brake actuators will no longer occur.

LEAKAGE TEST

Place the park control valve in the “release” position; using
a soap solution, coat all ports including the exhaust port. A
1 inch bubble in three seconds is permitted.

If the valve does not function as described, or if leakage is
excessive, itis recommended that it be replaced with a new
or remanufactured unit available from a Bendix parts outlet.
DO NOT ATTEMPT TO DISASSEMBLE THE SR-7. THE
VALVE CONTAINS HIGH SPRING FORCES THAT COULD
RESULT IN PERSONAL INJURY IF DISASSEMBLY IS
ATTEMPTED!



SERVICING THE SR-7

IMPORTANT! PLEASE READ AND FOLLOW THESE
INSTRUCTIONS TO AVOID PERSONAL INJURY OR
DEATH.

When working on or around a vehicle, the following
general precautions should be observed at all times:

1. Park the vehicle on a level surface, apply the
parking brakes, and always block the wheels.

2. Stop the engine when working around the vehicle.

3. If the vehicle is equipped with air brakes, make
certain to drain the air pressure from all reservoirs
before beginning ANY work on the vehicle.

4. Following the vehicle manufacturer’s
recommended procedures, deactivate the
electrical system in a manner that removes all
electrical power from the vehicle.

5. When working in the engine compartment the
engine should be shut off. Where circumstances
require that the engine be in operation, EXTREME
CAUTION should be used to prevent personal injury
resulting from contact with moving, rotating,
leaking, heated, or electrically charged
components.

6. Never connect or disconnect a hose or line
containing pressure; it may whip. Never remove
a component or plug unless you are certain all
system pressure has been depleted.

7. Never exceed recommended pressures and always
wear safety glasses.

8. Do not attempt to install, remove, disassemble or
assemble a component until you have read and
thoroughly understand the recommended
procedures. Use only the proper tools and observe
all precautions pertaining to use of those tools.

9. Use only genuine Bendix replacement parts,
components, and kits. Replacement hardware,
tubing, hose, fittings, etc. should be of equivalent
size, type, and strength as original equipment and
be designed specifically for such applications and
systems.

10. Components with stripped threads or damaged
parts should be replaced rather than repaired.
Repairs requiring machining or welding should not
be attempted unless specifically approved and
stated by the vehicle or component manufacturer.

11. Prior to returning the vehicle to service, make
certain all components and systems are restored
to their proper operating condition.

VALVE REMOVAL

1. Prior to removing the SR-7 apply the parking brakes
and drain all the vehicle reservoirs.
2. Identify all air lines before disconnecting.

3. Remove the two mounting nuts that secure the valve to
the frame rail and remove the valve.

VALVE INSTALLATION

1. Align the mounting studs with the mounting holes on
the vehicle frame rail. Tighten the mounting nuts to
180-220 in. Ibs.

2. Install the valve onto the vehicle ensuring all ports are
connected as marked during disassembly.

TESTING THE REPLACEMENT SR-7 SPRING
BRAKE MODULATING VALVE

Perform operating and leakage tests as outlined in “Operating
Tests” section.

BW2271 © 2002 Bendix Commercial Vehicle Systems LLC 9/2002. Printed in U.S.A. All rights reserved.
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FIGURE 1-LP-2
DESCRIPTION

The Low Pressure Indicator is a safety device designed to
give an automatic warning to the driver whenever air
pressure in the air brake system is below the safe minimum
for normal vehicle operation. It is usually used to operate
an electrical buzzer or warning light, or both, which are
audible or visible to the driver.

Two styles of Low Pressure Indicators are currently
manufactured.

The LP-2 Low Pressure Indicator, which is the older style
and consists of a die cast body with a spring loaded
diaphragm clamped between the body and the Bakelite
cover.

The LP-3 Low Pressure Indicator is the newer style,
consisting of a die cast body, nylon cover and employs a
spring loaded O-Ring diaphragm and piston. The LP-3 is

FIGURE 2 -LP-3

available with either one terminal or two. The single terminal
unit utilizes a metallic gasket between body and case to
ground the lower contract strip. The two terminal unit utilizes
a phenolic insulating gasket to isolate both terminals from
the vehicle frame.

The electrical contacts provided in both the LP-2 and LP-3
indicators remain closed by spring force until the air brake
system pressure below the diaphragm is above the setting
(force) of the Low Pressure Indicator spring. The setting of
the indicator and piece number is marked on a label on the
valve body. If a label is not present, then the vehicle manual
should be consulted for the proper setting. The nominal
setting of the indicator is 60 psi; however, pressure settings
may vary depending upon the vehicle.

OPERATION

To describe the operation, we shall assume that the Low
1
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Pressure Indicator is set for 60 psi. When air pressure at
the supply port and under the diaphragm is above 60 psi,
the electrical contacts remain open because the force
exerted by air pressure underneath the diaphragm
overcomes the force exerted by the spring above the
diaphragm.

When air pressure below the diaphragm drops below 60
psi, the spring exerts a force which is greater than the
force exerted by the air pressure below the diaphragm.
This causes the diaphragm (and the piston in the LP-3) to
move and allow the electrical contacts to close. This
completes or closes the electrical circuit to the warning
device, warning the driver of low air pressure in the system.

PREVENTIVE MAINTENANCE

Every six months, 1800 operating hours or 50,000 miles,
check electrical connections. Low Pressure Indicator should
be checked for proper operation by performing “Operating
Test” as described elsewhere in this sheet.

TESTING FOR SERVICEABILITY

OPERATING TEST

1. If possible, determine the setting of the Low Pressure
Indicator by referring to the label on the valve or the
vehicle manual.

2. Operation of the Low Pressure Indicator may be
checked with ignition switch “on” by reducing the
system pressure and observing that low pressure
warning occurs when system pressure drops below the
setting of the Low Pressure Indicator. The contacts will
be closed when the warning device operates. If the setting
of the indicator is unknown, the contacts should close
between approximately 70 psi and 50 psi.

LEAKAGE TEST

1. With air pressure present at the supply port, coat the
indicator with soap solution. No leakage permitted.

REMOVING

1. Block the wheels. Otherwise, secure the vehicle with
other than service brakes.

2. The ignition switch should be in the “off” position.
3. Drain the air from the system.

4. Disconnect the electrical connections at the Low
Pressure Indicator.

5. Disconnect the air line and mounting bolts or unscrew
the Indicator from the fitting and remove.

INSTALLING
1. Install in a convenient location for servicing.

2. Connect to a reservoir pressure line at a high point in
the system for adequate drainage.
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3. Ifinstalling an LP-2G Indicator, use a supply line of 1/4
O.D. minimum.

4. Connect the Indicator terminals in series with the ignition
switch and the warning device.

DISASSEMBLY

NOTE: Itis generally recommended that the Low Pressure
Indicator, if faulty, be replaced with a new unit;
however, service parts are available; and if repairs
are necessary, the following will apply:

LP-2 Unscrew the cover retainer from the body. Remove
cover and remove spring and diaphragm assembly.

LP-3. Remove cover screws, lockwashers. Remove cover,
contact disc, spring, and shim(s). (Note: Shims may or
may not be present.) Remove contact plate, gasket, piston,
and O-Ring diaphragm.

CLEANING AND INSPECTION

Clean all metal parts in mineral spirits.

Inspect all parts for wear, cracks, or deterioration and
replace all parts not considered serviceable with genuine
Bendix parts.

If contact points are not pitted severely, they can be dressed
with a fine file.

ASSEMBLY
LP-2
1. Place and position the diaphragm assembly in the body.

Position the spring so that it rests on the upper
diaphragm follower.

2. Place cover over the diaphragm and screw cover retainer
to the body and tighten securely. (Torque to 110-130
inch pounds.)

LP-3

1. Lubricate bore of body and both sides of the O-Ring

diaphragm with silicone lubricant BW-650-M (Bendix
piece no. 291126).

2. Install O-Ring diaphragm in body. (Note: O-Ring portion
of diaphragm should face supply port.)

3. Install piston in body. Flat side of piston should face
O-Ring diaphragm.

4. Install gasket. (Always use a phenolic gasket in a two
terminal switch and a metallic gasket in the single
terminal.)

5. Position contact plate over fingers of piston. Contact
plate should rest on face of gasket.

6. If shim(s) are used, place shim(s) in cover.
7. Place spring in cover.
8. Place contact point so that it rests on spring.
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Install cover on body, using machine screws, making
certain that the contact plate is in position over fingers
of piston, and arm of contact plate is positioned so that
it will fit in groove of cover.

10. Tighten screws securely. (Torque to 20-30 inch pounds).

TEST OF REBUILT LOW PRESSURE INDICATOR

After rebuilding, perform the leakage and operating tests as
outlined in section “Testing for Serviceability.”

IMPORTANT! PLEASE READ

When working on or around a vehicle, the following general
precautions should be observed:

1.

Park the vehicle on a level surface, apply the parking
brakes, and always block the wheels.

Stop the engine when working around the vehicle.

If the vehicle is equipped with air brakes, make certain
to drain the air pressure from all reservoirs before
beginning ANY work on the vehicle.

Following the vehicle manufacturer's recommended
procedures, deactivate the electrical system in a manner
that removes all electrical power from the vehicle.

When working in the engine compartment the engine
should be shut off. Where circumstances require that
the engine be in operation, EXTREME CAUTION should
be used to prevent personal injury resulting from contact
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with moving, rotating, leaking, heated, or electrically
charged components.

Never connect or disconnect a hose or line containing
pressure; it may whip. Never remove a component or
plug unless you are certain all system pressure has
been depleted.

Never exceed recommended pressures and always wear
safety glasses.

Do not attempt to install, remove, disassemble or
assemble a component until you have read and
thoroughly understand the recommended procedures.
Use only the proper tools and observe all precautions
pertaining to use of those tools.

Use only genuine Bendix replacement parts,
components, and kits. Replacement hardware, tubing,
hose, fittings, etc. should be of equivalent size, type,
and strength as original equipment and be designed
specifically for such applications and systems.

Components with stripped threads or damaged parts
should be replaced rather than repaired. Repairs requiring
machining or welding should not be attempted unless
specifically approved and stated by the vehicle or
component manufacturer.

Prior to returning the vehicle to service, make certain all
components and systems are restored to their proper
operating condition.

BW1447 © AlliedSignal Truck Brake Systems Co. 1/1999. Printed in USA.
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FIGURE 1-DS-2 SECTIONAL
DESCRIPTION

The stop light switch (SL-5) is an electro-pneumatic 5 psi
non- grounded switch that operates in conjunction with the
brake valve and stop lights by completing the electrical circuit
and lighting the stop lights when a brake application is made.

The combined stop light switch and double check valve
(DS-2), as the name implies, combines a stop light switch
(SL-5) with a double check valve to perform the function of
both. It operates in conjunction with the brake valve and
hand control valve by directing the flow of air from whichever
delivers the higher pressure into a common delivery line
and to the stop light switch, closing the electrical circuit to
the stop lamps.

The stop light switch can be used with either 12 or 24 volt
systems.

The stoplight switch is not a serviceable item; and if found
defective in either device, the complete unit must be
replaced.

The shuttle valve in the DS-2 is serviceable and may be
replaced.

Both the SL-5 and DS-2 have been tested and meet the
requirements of FMVSS-121.

OPERATION

The stop switch mechanism is identical in the SL-5 and
DS-2.

When a brake application is made, air pressure from the
brake valve enters the cavity below the diaphragm. The air
pressure below the diaphragm moves the piston until it
contacts the leaf spring. The leaf spring travels past a

1
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fulcrum at which point the leaf springs snaps a shorting bar
which mates with the contact strips. The stop light electrical
circuit is completed, lighting the stop lights before the brake
application pressures reach 6 psi.

The snap action spring design minimizes arcing.

The Double Check Valve is activated by air being introduced
through either of the two (2) inlet ports. The greater pressure
pushes the shuttle along its guides and closes the opposite
inlet port. The air is then directed out the common delivery
line and to the stop light switch.

PREVENTIVE MAINTENANCE

Every six months, 1800 operating hours or 50,000 miles
check the electrical connections and determine that stop
lamps operate properly.

OPERATING AND LEAKAGE TEST

1. Install an accurate air gauge in the service line (or brake
chamber). Apply brake valve gradually. Stop lamps
should light at 6 psi or less and go out after the brake
application is released. This checks the electrical
function of the stop light switch in either the SL-5 or
DS-2.

2. (DS-2 only) Apply the foot valve and coat the exhaust
port of the hand valve (or other alternate source). Reverse
the above, applying the hand valve or other alternate
source and coat the exhaust port of the foot valve. In
either mode a leakage of not more than a 1” bubble in 5
seconds is permissible.

3. (SL-5 or DS-2) When pressurized, no leakage is
permitted from the body of the valve or switch.

If the SL-5 or DS-2 does not function as described above
or if leakage is excessive, the valve or switch should be
replaced with a new unit or in the case of the double check
portion of the DS-2 repaired with genuine Bendix parts.

REMOVING AND INSTALLING

REMOVING

1. Block vehicle wheels or hold by means other than vehicle
service brakes.

2. Disconnect electrical connections from terminal screws.

3. (SL-5) Remove the switch using a wrench on the hex
portion of the body.

4. (DS-2) Disconnect air lines and remove the DS-2.

INSTALLING

1. Replace the SL-5 or DS-2 in the port from which it was
removed. Do not install with the terminals pointing down.

2. Secure electrical connections.
3. Reinstall air line connections to DS-2 valve.
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DISASSEMBLY (Double Check Valve)
1. Remove three cap screws and cap.

2. Remove O-Ring seal from cap.
3. Remove shuttle valve.

CLEANING AND INSPECTION

1. Blow dust or other foreign material out of body. Do not
immerse in cleaning fluid.

2. Inspect shuttle valve and O-Ring and replace if
deteriorated.

TEST
Repeat “Operating and Leakage Test.”

IMPORTANT! PLEASE READ

When working on or around a vehicle, the following general
precautions should be observed:

1. Park the vehicle on a level surface, apply the parking
brakes, and always block the wheels.

2. Stop the engine when working around the vehicle.

3. Ifthe vehicle is equipped with air brakes, make certain
to drain the air pressure from all reservoirs before
beginning ANY work on the vehicle.

4. Following the vehicle manufacturer's recommended
procedures, deactivate the electrical system in a manner
that removes all electrical power from the vehicle.

5. When working in the engine compartment the engine
should be shut off. Where circumstances require that
the engine be in operation, EXTREME CAUTION should
be used to prevent personal injury resulting from contact
with moving, rotating, leaking, heated, or electrically
charged components.

6. Never connect or disconnect a hose or line containing
pressure; it may whip. Never remove a component or
plug unless you are certain all system pressure has
been depleted.

7. Never exceed recommended pressures and always wear
safety glasses.

8. Do not attempt to install, remove, disassemble or
assemble a component until you have read and
thoroughly understand the recommended procedures.
Use only the proper tools and observe all precautions
pertaining to use of those tools.

9. Use only genuine Bendix replacement parts,
components, and kits. Replacement hardware, tubing,
hose, fittings, etc. should be of equivalent size, type,
and strength as original equipment and be designed
specifically for such applications and systems.

10. Components with stripped threads or damaged parts
should be replaced rather than repaired. Repairs requiring
machining or welding should not be attempted unless
specifically approved and stated by the vehicle or
component manufacturer.

11. Prior to returning the vehicle to service, make certain all
components and systems are restored to their proper
operating condition.

BW1594 © AlliedSignal Truck Brake Systems Co. 1/1999. Printed in USA.
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