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1. AIR SYSTEM 

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 emer-
gency/ parking brake overrule air tank. 

 
FIGURE 1: AIR RESERVOIRS LOCATION 24006
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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 Primary Air Tank 

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. 

 
FIGURE 2: REAR VALVE LOCATION (TYPICAL)           12162 

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. 

 
FIGURE 3: FRONT SERVICE COMPARTMENT 12144 

3.1.4 Emergency/Parking Brake Overrule Air 
Tank 

Installed on vehicles equipped with this option, 
this reservoir is located in the front wheelhous-
ing (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. 

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. 
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Caution: 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 

 
FIGURE 4: ACCESSORY AIR FILTER 12088 

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. 

5.1 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. AIR FILTER/DRYER 

 
FIGURE 5: BENDIX AD-9 AIR FILTER/DRYER 12155 

The air filter/dryer is located in front of rear 
wheelhousing above drive axle (Fig. 5 & 6). 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). 

 
FIGURE 6: WABCO 1200 AIR FILTER/DRYER            12152 

Maintenance and repair information on the 
relevant air dryer are supplied in the applicable 
booklet annexed to this section under reference 
“Service Data Sheet SD-08-2412” for AD-9 or 
“Maintenance Manual No 34” for Wabco. 

8. AIR LINES 

Copper tubing, nylon-reinforced tubing, and 
flexible hoses are used to connect the units in 
the pneumatic system, including air brake 
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 

8.1 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. 

8.1.1 Copper Tubing 

Annealed copper tubing with three-piece 
compression type fittings are used in the engine 
compartment where heat and high pressure 
resistant lines are required. 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 tubing, the parts must 
be free of burrs, copper cuttings, and dirt. Blow 
out tubing with compressed air. Any such 
particles will destroy sealing seats in air control 
units. Also, new tubing must be the same size 
as the old one. 
Always use new tubing ring when replacing 
tubing. When tightening tube connector nuts, 
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tighten to the specified torque to ensure an 
airtight connection (refer to "Various Fittings 
Tightening Torques" at the end of this section). 
Overtightening will cause leakage. Apply SAE 
10 oil or spray white grease (Prévost part No. 
680343) to ball sleeves, tubes and male 
threads. Torque to the minimum value and 
check for leaks. If leaking occurs, back off tube 
nut about ½ turn and retorque to a higher than 
minimum value. 

8.1.2 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 
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 200oF (93oC). 

Caution: 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. 

8.2 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. 

8.3 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. 

8.4 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. 

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 
series 60 engines (Fig. 7). 

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

 Air Pressure 
(psi) 

Air Pressure
(kPa) 

Belt 
Tensioner 

series 60 

50 ± 2 

series 60 

345 ± 15 

Retarder 80 ± 3 550 ± 20 
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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. 7). 
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. 

 
FIGURE 7: AIR PRESSURE REGULATING VALVE 12141B 

9.2 PRESSURE SETTING PROCEDURE 

Remove the dust cap from the pressure check 
valve (Fig. 8). 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. 

 
FIGURE 8: AIR PRESSURE REGULATOR  12151 

10. AIR COMPRESSOR (TU-FLO 750) 

The air compressor is located on starter side of 
the engine, on the rear of the engine gear case 
(Fig. 9). 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. 

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 
right of the compressor (governor side) through 
a flexible hose to the engine cylinder head. 

The air is taken from the air intake manifold and 
entered in the back of the compressor. The 
compressed air is pushed into the discharge line 
located on top 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. 



Section 12: BRAKE AND AIR SYSTEM 

 

12-11 

Maintenance and repair information on the 
TU-FLO 750 air compressor is supplied in the 
applicable booklet annexed to this section under 
reference number SD-01-344. 

 
FIGURE 9: AIR COMPRESSOR AND GOVERNOR 12160 

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. Identify and disconnect all air, coolant and 
oil lines from the compressor and governor 
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. 

11. GOVERNOR (D-2) 

The governor is mounted on the air compressor 
(Fig. 9), its function is to maintain the system 
pressure between a minimum and a maximum 
value. Maintenance and repair information on 
D-2 governor is supplied in the applicable 
booklet annexed to this section under reference 
number SD-01-503. 

 
FIGURE 10: D-2 GOVERNOR 12137 

12. 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 11: PP-1 12142 

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

1. Drain the air system. 

2. Access this valve by tearing out the finishing 
panel, which holds the controls in place 
(Fig. 11). 

3. Disconnect the air tubes. 

4. Remove the retaining screws. 

5. Service or replace the valve. 

6. Installation is the reverse of removal. 

13. 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 
and repair information on this valve is supplied 
in the applicable booklet annexed to this section 
under reference number SD-03-3611. 

 
FIGURE 12: RD3 12136 

14. 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 13: TW1 12138 

15. 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. 14). 

15.1 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 
45o brake pedal inclination (Fig. 14). 

2. Tighten threaded rod lock nuts.   

15.1.1 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. 
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FIGURE 14: BRAKE PEDAL ADJUSTMENT 12040 

16. 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. 15), while the 
lower one (Bendix, SL-5) closes its contact at 4 
psi (28 kPa) (Fig. 16). The switches are not a 
serviceable items; if found defective, the 
complete unit must be replaced. 

 
FIGURE 15: DELCO SWITCH 12139 

 
FIGURE 16: BENDIX SWITCH 12140 

17. 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. 

18. BRAKE RELAY VALVE (R-12 & R-12DC) 

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 R-12DC valve supplies the drive axle 
service brake air line, while the other two 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 booklets 
annexed to this section under reference number 
SD-03-1064 and SD-03-1068. 

 
FIGURE 17: R-12 12074 

19. 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 18: QR-1 12075 
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20. SPRING BRAKE VALVE (SR-1) 

The spring brake valve is located on the 
pneumatic accessory panel in the front service 
compartment. The function of the SR-1 is to 
modulate the spring brakes during the 
application of the foot brake valve in the event of 
loss of service brake pressure. Maintenance and 
repair information on the spring brake valve is 
supplied in the applicable booklet annexed to 
this section under reference number SD-03-
4508. 

 
FIGURE 19: SR-1 12076 

21. 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. 20). 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 besides 
the air filter. 

 

FIGURE 20: PR-4               12174 

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). 

22. 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-06-2. 

The air system includes two low pressure 
switches (Fig. 21), both located on the 
pneumatic accessory panel in the front service 
compartment. One serves for the parking brake 
signal, the remaining pressure switch monitors 
the parking brake telltale panel indicator. Their 
pressure setting is 66 ± 6 psi (455 ± 40 kPa 

 
FIGURE 21: LP-3 12135 

23. 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 22: DC-4 12134 

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. 

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. 

• 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. 

• Leaks in 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 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). 
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Ensure all fasteners are tight (refer to “Specifica-
tions" 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, 
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. 

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. 

 
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 
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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). 

 
FIGURE 25:RUNNING CLEARANCE 12116 

4. Checking the adjuster 

Warning: Use only a standard box wrench on 
the adjuster hexagonal pinion. Do not 
overtorque 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 
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. 

c) In case of malfunction, i. e. the pinion or box 
wrench: 

i) Does not turn. 

ii) Turns only with the first application. 

iii) 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 26: ADJUSTER PINION 12120 

 
FIGURE 27: BOX WRENCH ON ADJUSTER PINION 12118 

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”). 

 
FIGURE 28: CALIPER AXIAL MOVEMENT 12132 
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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 (¾”). 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). 

Caution: Do not apply brakes while pads are 
removed as this could cause over stroke 
damage to the adjusting mechanism. 

 
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) 

 
FIGURE 31: PAD WEAR 12112 

27.1.6 Important Pad and Rotor Measurements 

 
FIGURE 32: ROTOR AND PAD WEAR LIMITS 12113 

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. 

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 
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(30 mm) when the pads are removed. The 
sleeve (5) is sealed using the boot (9) and 
the cap (10). 

b) 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. 

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. 

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

 
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. 

Caution: Any ingress of water and dirt will lead 
to corrosion and may affect the function of the 
actuation mechanism and adjuster unit. 

b) If boots are damaged but show no 
corrosion, the boots and tappets should be 
replaced (Prévost #611177). 

 
FIGURE 34: RUBBER BOOTS 12115 

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. 

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

 
FIGURE 35: PAD INSTALLATION 12111 
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27.1.10 Adjusting the Running Clearance 

a) Insert a feeler gauge 0.028 inch (0.7 mm 
thickness) between tappet and pad back-
plate (Fig. 36). Turn adjuster pinion clock-
wise 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. 

 
FIGURE 36: RUNNING CLEARANCE 12116 

27.1.11 Brake Tools 

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

a) #641321, Tappet with boot (item 13). 
b) #641322, Caliper inner boot (item 9). 
c) #641323, Caliper bushing (item 7). 
d) #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 

27.1.13 Torque specifications 

For proper caliper maintenance, refer to the 
following figures. 

 
FIGURE 38: TORQUE SPECIFICATION         12145 
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FIGURE 39: TORQUE SPECIFICATION         12149 
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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. 

Warning: 

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. 

Warning: 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. 
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FIGURE 40: AIR-OPERATED BRAKING SYSTEM XLII 
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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 recom-
mended procedures. Some components contain 
powerful springs and injury can result if not 
properly disassembled. Use only proper tools 
and observe all precautions 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 compo-
nent. 

PRESSURE BUILD-UP / LOW PRESSURE 
WARNING / CUTOFF POINT / GOVERNOR 
CUTOUT 

CONDITION: Vehicle parked, wheels blocked. 

1. Completely drain air reservoirs. 

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

3. 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. Governor cutout. Cuts out at the correct 
pressure of 120-125 psi (826-861 kPa). 

7. Governor cut-in. Reduce service air 
pressure to governor cut-in. The difference 
between cut-in and cut-out pressures should 
not exceed 25 psi (172 kPa). Cut-in pres-
sure should be 100 psi (689 kPa) or more, 
raise pressure if needed. 

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 Governor Cutout Point 

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

 Adjust governor to desired cut-in. 

OR 

 Repair or replace governor 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 carbon deposits or restriction. Clean or 
replace as necessary. 

 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. 

 If governor leaks when "unloaded", clean or 
replace inlet valve or replace governor. 

 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 
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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 3 psi 
(20 kPa) per minute. 

For common corrections, refer to the following 
check list. 

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 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. 

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). 

 
FIGURE 41: FRONT AXLE BRAKE AIR CHAMBER     12158 

 
FIGURE 42: TAG AXLE BRAKE AIR CHAMBER 12126 

30.1 MAINTENANCE 

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

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: 
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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) Make and hold a full brake application. 

b) 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. 

30.2 EMERGENCY/PARKING BRAKE 
MANUAL RELEASE 

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

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 
¼ 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. 

Warning: 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 

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

Warning: 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. 

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

8. Unbolt and remove the brake chamber from 
vehicle. 

30.4 BRAKE CHAMBER INSTALLATION 

Reverse removal procedure, then check brake 
adjustment. 

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

30.5 BRAKE CHAMBER DISASSEMBLY 

Warning: Spring brake chambers, on drive and 
tag axles contain an extremely high compres-
sive force spring, which can possibly cause 
serious injury if special precautions are not 
taken when working around this area. 
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To avoid such injury, the following recommenda-
tions must be applied: 

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

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

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

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

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

Warning: To prevent personal injury, brakes 
should be inoperative before working on any 
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). Illumination of ABS 
telltale indicator at these speeds is normal. 

Caution: Disconnect the ECU or pull the ABS 
fuse before towing vehicle. 

31.1 TROUBLESHOOTING AND TESTING 

For troubleshooting and testing of the vehicle's 
anti-lock braking system, refer to Rockwell 
WABCO Maintenance Manual: “Anti-Lock Brake 
Systems For Trucks, Tractors and Buses", at the 
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end of this section. Blink codes are listed in this 
section hereafter. 

Caution: Turn Blink switch OFF before driving.

ABS WARNING LAMP 

Normal Operation 
ABS lamp comes on at 
ignition momentarily for a 
bulb check, then goes out.

System is OK. 

After Servicing ABS System ABS lamp does not go out 
at ignition. 

When vehicle is driven 
at speeds above 4 mph 
(6 km/h), lamp goes out. 
System is OK. 

Ignition ON 

 Existing Fault ABS lamp does not go out 
at ignition. 

Lamp does not go out at 
speeds above 4 mph (6 
km/h) – a fault exists in 
the ABS system. 
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FIGURE 43: ABS 4S/4M CONFIGURATION
 

31.1.1 Blink Code Troubleshooting and Repair 

 

BLINK CODE 

1st Digit 2nd Digit 
Action required 

1 1 System Okay 

2 1-6* 
Check ABS Modulator valve, valve cable, and 
connectors. Verify 4.0-8.0 ohms resistance (ABS 
modulator valve). 

3 1-6* 

Adjust wheel sensor to touch wheel. Check 
sensor gap. Check for loose wheel bearings or 
excessive hub runout. Verify minimum 0.2 volts 
AC output @ 30 RPM. 

4 1-6* 
Check sensor, sensor cable, and connectors. 
Verify 500-2000 ohms resistance. 

5 1-6* 
Check for tire size mismatch or tooth wheel 
difference. 

6 1-6* Check for damaged tooth wheel. 

7 1 
Check for proper data link connection (J1922 and 
J1939) 

7 2 
Check ATC Valve, valve cables, and connectors. 
Verify 6.4-12.0 ohms resistance. 

7 3 Check brake relay connections. 

7 4 Check ABS warning light connections. 

7 5 
Verify proper ATC set-up. Reconfigure if 
required. 

7 6 
Verify accuracy of blink code and clear from ECU 
memory. 

8 1 
Check vehicle voltage and supply to ECU (9.5-14 
volts). 

8 2 
Check vehicle voltage (9.5-14 volts). Verify 
accuracy of blink code and clear from ECU 
memory. 

8 3 
Verify accuracy of blink code and clear from ECU 
memory. 

8 4 
Verify accuracy of blink code and clear from ECU 
memory. If code does not clear, it may be 
necessary to reconfigure or replace the ECU. 

8 5 Check ABS ground connections. 

 

 
 

 
 
 
 
 
 

          *1-6 Key 
1 Right front steer axle 

(curb side) 
2 Left front steer axle 

(driver’s side) 
3 Right rear drive axle 

(curb side) 
4 Left rear drive axle 

(driver’s side) 
5 Not used 
6 Not used 
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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. 

31.2.1 Electronic Control Unit (ECU) 

This control unit is located in the front service 
compartment, (refer to figure 44 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. 

 
FIGURE 44: ABS BLINKER SWITCH & ECU LOCATION 12147 

31.2.2 Maintenance 

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

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

31.3 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. 45). Note that there is only one 
solenoid valve controlling the drive and tag axle 
wheels on the same side (tag axle is slave to 
drive axle). 

 
FIGURE 45: 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. 

31.3.1 Maintenance  

No specific maintenance is required for the 
solenoid control valve. 

31.4 SENSORS 

The sensors are mounted on the front and drive 
axle wheel hubs (Fig. 46). 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. 
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FIGURE 46: ABS SENSOR LOCATION 12153 

31.4.1 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 a special grease (Prévost 
#680460) before reinstallation. Refer to 
paragraph “Sensor Installation” for details. 

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. 

31.4.2 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 (Prévost 
#680460) to spring clip and sensor. 

Caution: 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. 

31.5 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. 47). 

 
FIGURE 47: SPRING CLIP 12161 

31.5.1 Maintenance 

The spring clip requires no specific mainte-
nance. 

32. FITTING TIGHTENING TORQUES 

45ο 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. 
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Fitting 
size 

Pipe 
diameter 
(inches) 

Number of additional 
turns required 
following hand 

tightening 

2 1/8 1 ¼ 

3 3/16 1 ¼ 

4 1/4 1 ¼ 

5 5/16 1 ¾ 

6 3/8 2 ¼ 

8 1/2 2 ¼ 

10 5/8 2 ¼ 

12 3/4 2 ¼ 

16 1 2 ¼ 

 
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 
(inches) 

Number of additional 
turns required following 

hand tightening 

1/4 3 

3/8 to 1/2 4 

5/8 to 3/4 3 ½ 

 
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 
(inches) 

Number of additional 
turns 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 ½ additional turns. 

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

Air Compressor 
Make.............................................................................................................................Bendix Westinghouse 
Model..............................................................................................................................................Tu-Flo 750 
Capacity (at 1250 rpm) ............................................................................................16.5 cfm (0,467 m3/min.) 
Supplier number.................................................................................................................................. 109426 
Prévost number................................................................................................................................... 641362 

Governor 
Make.............................................................................................................................Bendix Westinghouse 
Model......................................................................................................................................................... D-2 
Cut-in pressure....................................................................................................... 95-105 psi (655-724 kPa) 
Cutout pressure.................................................................................................... 120-125 psi (827-861 kPa) 
Supplier number.................................................................................................................................. 284358 
Prévost number................................................................................................................................... 640964 

Air Dryer 
Make.............................................................................................................................Bendix Westinghouse 
Model.......................................................................................................................................................AD-9 
Heater consumption.........................................................................................................................100 watts 
Supplier number.................................................................................................................................. 108229 
Prévost number................................................................................................................................... 641243 
Desiccant cartridge kit supplier number.............................................................................................. 107796 
Desiccant cartridge kit Prévost number .............................................................................................. 641244 

Make..................................................................................................................................... Rockwell Wabco 
Model............................................................................................................................... System Saver 1200 
Heater consumption.........................................................................................................................100 watts 
Supplier number..........................................................................................................................RWABK-095 
Prévost number................................................................................................................................... 641337 
Desiccant cartridge kit supplier number........................................................................................... R950011 
Desiccant cartridge kit Prévost number .............................................................................................. 641278 

Flip-Flop Control Valve  
Make.............................................................................................................................Bendix Westinghouse 
Model...................................................................................................................................................... TW-1 
Type ..................................................................................................................................................... On-Off 
Supplier number.................................................................................................................................. 229635 
Prévost number................................................................................................................................... 640136 

Emergency/Parking Brake Control Valve  
Make.............................................................................................................................Bendix Westinghouse 
Model....................................................................................................................................................... PP-1 
Automatic release pressure .................................................................................... 40 psi (275 kPa) nominal 
Supplier number.................................................................................................................................. 287325 
Prévost number................................................................................................................................... 641128 

Emergency/Parking Brake Overrule Control Valve 
Make.............................................................................................................................Bendix Westinghouse 
Model.......................................................................................................................................................RD-3 
Supplier number.................................................................................................................................. 281481 
Prévost number................................................................................................................................... 640472 



Section 12: BRAKE AND AIR SYSTEM 

 

12-34 

Dual Brake Application Valve 
Make.............................................................................................................................Bendix Westinghouse 
Model..................................................................................................................................................... E-10P 
Supplier number................................................................................................................................ 5006280 
Prévost number................................................................................................................................... 641856 

Stoplight Switches 
Make.............................................................................................................................Bendix Westinghouse 
Model....................................................................................................................................................... SL-5 
Contact close (ascending pressure) ........................................................................ 4 psi and more (28 kPa) 
Supplier number.................................................................................................................................. 286404 
Prévost number................................................................................................................................... 641462 

Brake Relay Valves  
Make.............................................................................................................................Bendix Westinghouse 
Model........................................................................................................................................ R-12 & R-12C 
Supplier number.................................................................................................................................. 102852 
Prévost number................................................................................................................................... 641088 

Quick Release Valve 
Make.............................................................................................................................Bendix Westinghouse 
Model...................................................................................................................................................... QR-1 
Supplier number................................................................................................................................ 5001496 
Prévost number................................................................................................................................... 641429 

Spring Brake Valve 
Make.............................................................................................................................Bendix Westinghouse 
Model.......................................................................................................................................................SR-1 
Supplier number.................................................................................................................................. 286364 
Prévost number................................................................................................................................... 640870 

Pressure Protection Valve 
Make.............................................................................................................................Bendix Westinghouse 
Model.......................................................................................................................................................PR-4 
Nominal closing pressure......................................................................................................70 psi (482 kPa) 
Supplier number.................................................................................................................................. 277226 
Prévost number................................................................................................................................... 641137 

Shuttle-Type Double Check Valve 
Make.............................................................................................................................Bendix Westinghouse 
Model.......................................................................................................................................................DC-4 
Supplier number.................................................................................................................................. 277988 
Prévost number................................................................................................................................... 641015 

Low Pressure Indicators 
Make.............................................................................................................................Bendix Westinghouse 
Model....................................................................................................................................................... LP-3 
Contact close ........................................................................................................................66 psi (455 kPa) 
Supplier number.................................................................................................................................. 277227 
Prévost number................................................................................................................................... 640975 

Air Pressure Regulator 
Make...................................................................................................................................................Norgren 
Adjustable output range ..................................................................................... 0-80/85 psi (0-552/586 kPa) 
Recommended pressure setting...........................................................................................75 psi (517 kPa) 
Supplier number.................................................................................................................... R06-2G7 RNKA 
Prévost number................................................................................................................................... 641472 
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Air Filter Element 
Make...................................................................................................................................................Norgren 
Type ...................................................................................................................................With manual drain 
Supplier number.......................................................................................................................F74G-345-004 
Prévost number................................................................................................................................... 641338 

Front Axle Brake Chambers 
Make..........................................................................................................................................Knorr-Bremse 
Type ............................................................................................................................................................ 24 
Supplier number (R.H.) .......................................................................................................BS-3457 II 34671 
Prévost number (R.H.) ........................................................................................................................ 641414 
Supplier number (L.H.)........................................................................................................BS-3457 II 34670 
Prévost number (L.H.)......................................................................................................................... 641413 

Drive Axle Brake Chambers 
Make..........................................................................................................................................Knorr-Bremse 
Type .............................................................................................................24 as service -24 as emergency 
Supplier number.................................................................................................................. II/35699/BS-9524 
Prévost number................................................................................................................................... 641432 
Piggy Back (On Drive Brakes) 
Make..........................................................................................................................................Knorr-Bremse 
Type .................................................................................................................................... 24 as emergency 
Supplier number........................................................................................................................ II/17567/0061 
Prévost number................................................................................................................................... 641433 

Tag Axle Brake Chambers 
Make..........................................................................................................................................Knorr-Bremse 
Type ...........................................................................................................16 as service – 16 as emergency 
Supplier number............................................................................................................. II/18224/V1-BS9396 
Prévost number................................................................................................................................... 641308 
Piggy Back (On Tag Brakes) 
Make..........................................................................................................................................Knorr-Bremse 
Type .................................................................................................................................... 16 as emergency 
Supplier number........................................................................................................................ II/18224/0061 
Prévost number................................................................................................................................... 641431 

Brake Lining (All Axles) 
Make..........................................................................................................................................Knorr-Bremse 
Supplier number................................................................................................................................. II 33976 
Prévost number................................................................................................................................... 611049 
Prévost number................................................................................................................................... 641226 

ABS ANTILOCK BRAKING SYSTEM (if applicable) 
ABS MODULATOR VALVE 
Make..................................................................................................................................... Rockwell Wabco 
Voltage .....................................................................................................................................................24 V 
Supplier number.......................................................................................................................472 195 006 0 
Prévost number................................................................................................................................... 641097 

Sensor, Front Axle 
Supplier number.......................................................................................................................441 032-572-0 
Prévost number................................................................................................................................... 641288 

Sensor, Drive Axle (In Wheel End) 
Supplier number.......................................................................................................................441 032-576-0 
Prévost number................................................................................................................................... 641095 
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DE S C R IP T ION

T he function of the air compres s or is  to provide and main-
tain air under pres s ure to operate devices  in the air brake
and/or auxiliary air systems. T he T u-F lo 650 compressor is
a two cylinder s ingle s tage, reciprocating compres s or with
a rated dis placement of 16.5 cubic feet per minute at 1250
R P M.

T he  c ompre s s or a s s e mbly c ons is ts  of two ma jor
s ubas s emblies , the cylinder head and the crankcas e. T he
cylinder head is  an iron cas ting which hous es  the inlet,
discharge, and unloader valving. (S ee F igure 1.)  The cylinder
head contains  the air inlet port and is  des igned with both
top and s ide air dis charge ports . T hree water coolant ports
provide a choice of coolant line connections . G overnor
mounting s urfaces  are provided at both the front and the
rear of the cylinder head.  T he head is  mounted on the
crankcas e and is  s ecured by s ix cap s crews . T he T u-F lo
750 compres s or is  des igned s uch that the cylinder head
can be installed in one of two positions which are 180 degrees
apart. T he crankcas e hous es  the cylinder bores , pis tons ,
cranks haft and main bearings , and provides  the flange or
base mounting surface.
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UNLOADE R
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INLE T
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OP E R AT ION

T he compressor is  driven by the vehicle engine and is  oper-
ating continuous ly while the engine is  running.  Actual
compres s ion of air is  controlled by the compres s or unload-
ing mechanis m and the governor. T he governor which is
generally mounted on the compres s or maintains  the brake

s ys tem air pres s ure to a pres et maximum and minimum
pressure level.

INTAK E  AND C OMP R E S S ION OF  AIR  (L OADE D)

During the down s troke of the pis ton, a s light vacuum is
created between the top of the piston and the cylinder head,
caus ing the inlet valve to move off its  s eat and open. (Note:
T he discharge valve remains  on its  seat.) Atmospheric air is
drawn through the air s trainer and the open inlet valve into
the cylinder (s ee F igure 4). As  the pis ton begins  its  upward
s troke, the air that was  drawn into the cylinder on the down
s troke is  being compres s ed. Air pres s ure on the inlet valve
plus  the force of the inlet spring, returns  the inlet valve to its
s eat and clos es . T he pis ton continues  the upward s troke
and compres s ed air pus hes  the dis charge valve off its  s eat
and air flows by the open discharge valve, into the discharge
line and to the reservoirs (see F igure 5). As the piston reaches
the top of its  s troke and s tarts  down, the dis charge valve
s pring and air pres s ure in the dis charge line returns  the
dis charge valve to its  s eat. T his  prevents  the compres s ed

AIR  INLE T

WAT E R

UNLO ADE R  C O V E R
P LAT EAIR  DIS C HAR G E

WAT E R

AIR
DIS C HAR G E

G OVE R NOR
MOUNT ING

PAD

WAT E R

MANUFAC T UR E D B Y  B E NDIX

TU-FLO 750 COMPRESSOR
B E NDIX NO.

S E R IAL NO.

F IG UR E  2 - MOUNT ING  C ONF IG UR AT IONS

Various  mounting and drive configurations , as  shown in F ig-
ure 2, are supplied as required by the vehicle engine designs.
A nameplate identifying the compres s or piece number and
serial number is  attached to the s ide of the crankcase. (R ef-
erence F igure 3.)

F IG UR E  3 - NA ME P L AT E

F IG UR E  1 - C Y L INDE R  HE A D

C AT  MAC K
(MAC K  S T Y LE )

DETROIT
DIESEL

MAC K
"FOXHE AD"

C UMMINSMAC K
E XT E NDE D
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ernor clos es  and exhaus ts  the air from above the unloader
pistons . T he unloader springs  force the pistons  upward and
the inlet valves  return to their s eats . C ompres s ion is  then
resumed.

L UB R IC AT IO N

T he vehicle's  engine provides  a continuous  s upply of oil to
the compres s or. Oil is  routed from the engine to the com-
pressor oil inlet. An oil passage in the compressor crankshaft
allows  oil to lubricate the connecting rod cranks haft bear-
ings . C onnecting rod wris t pin bushings  and crankshaft ball
bearings  are s pray lubricated. An oil return line connected
from the compressor drain outlet to the vehicle engine crank-
case allows for oil return. On flange mounted models  the oil
drains  back directly to the engine through the mounting
flange.

G OV E R NOR
P OR T

AIR
INLE T
P OR T

INLE T
VALV E
OP E N

P IS TO N
MOV ING
DO W N

DIS C HAR G E
VALV E

C LOS E D

G OV E R NOR
P OR T

INLE T
VALV E

C LOS E D

P IS TO N
MOV ING

UP

F IG UR E  4 - OP E R AT IONA L -L OA DE D (INTA K E )

F IG UR E  5 - OP E R AT IONA L -L OA DE D (C OMP R E S S ION)

G OV E R NOR
P OR T

DIS C HAR G E
P OR T

AIR
INLE T
P OR T

F IG UR E  6 - OP E R AT IONA L -UNL OA DE D

DIS C HAR G E
VALV E

C LO S E D

UNLOADE R
P IS TO N

DIS C HAR G E
VALV E
OP E N

AIR
INLE T
P OR T

F IG UR E  7 - L UB R IC AT ION (B A S E  MOUNT  MODE L  S HOWN)

OIL
INLE T

air in the  dis charge line from returning to the cylinder bore
as  the intake and compres s ion cycle is  res eated.

NON-C OMP R E S S ION OF  AIR  (UNL OADE D)

W hen air pres s ure in the res ervoir reaches  the cut-out s et-
ting of the governor, the governor allows air to pass  from the
reservoir, through the governor and into the cavity above the
unloader pistons . T he unloader pistons  move down holding
the inlet valves  off their s eats  (s ee F igure 6.) W ith the inlet
valves  held off their s eats  by the unloader pis tons , air is
pumped back and forth between the two cylinders , and the
discharge valves remain closed. W hen air pressure from the
reservoir drops to the cut-in setting of the governor, the gov-

INLE T  VALV E
HE LD OP E N

B Y  UNLOADE R
P IS TO N

AIR
DIS C HAR G E

P OR T

AIR
DIS C HAR G E

P OR T

OIL
OUT LE T
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WAT E R
IN

C O O L ING

Air flowing through the engine compartment from the action
of the engine’s  fan and the movement of the vehicle ass is ts
in cooling the compressor. C oolant flowing from the engine’s
cooling s ys tem through connecting lines  enters  the head
and pas s es  through internal pas s ages  in the cylinder head
and is  returned to the engine. P roper cooling is  important in
maintaining discharge air temperatures below the maximum
recommended 400 degrees F ahrenheit.

F igure 8 illus trates  the various  approved coolant flow con-
nections . S ee the tabulated technical data in the back of
this  manual for s pecific requirements .

OR
(1 P OR T

ONLY )

WAT E R
O UT

OR
(1 P OR T

ONLY )

WAT E R  OUT

WAT E R
O UT

WAT E R
IN

WAT E R
IN

AIR  INDUC TION

T here are three methods of providing clean air to the T u-F lo
750 compressor:

1. Naturally as pirated - C ompres s or utilizes  its  own at-
tached air strainer (polyurethane sponge or pleated paper
dry element).

2. Naturally as pirated - C ompres s or inlet is  connected to
the engine air cleaner or the vacuum s ide (engine air
cleaner) of the supercharger or turbocharger.

3. P res s urized induction - C ompres s or inlet is  connected
to the pressure s ide of the supercharger or turbocharger.

S ee the tabulated technical data in the back of this  manual
for specific requirements  for numbers  2 and 3 above.

If a previous ly unturbocharged compres s or is  being turbo-
charged, it is  recommended that the inlet cavity s creen
(238948) be ins talled with an inlet gas ket (291909) on both
s ides  of the s creen.

C O MP R E S S O R  T UR B O C HAR G ING
PAR AME T E R S

Air entering the compres s or inlet during the loaded cycle
must not exceed 250 degrees F ahrenheit (121 degrees C el-
s ius ).  A metal inlet line is  s ugges ted to help meet this
parameter.

T he following compressor crankshaft rotative speed and in-
let pres s ure relations hips  may not be exceeded.

C ranks haft Maximum C ompres s or R .P.M.
Inlet P res s ure

1900 R P M 30.0 ps i (207 kP a)

2000 R P M 27.5 ps i (190 kP a)

2100 R P M 24.0 ps i (165 kP a)

2200 R P M 21.0 ps i (145 kP a)

2300 R P M 19.0 ps i (131 kP a)

2400 R P M 16.0 ps i (110 kP a)

P R E V E NTAT IV E  MAINT E NANC E

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

AIR  INDUC TION

One of the s ingle mos t important as pects  of compres s or
preventive maintenance is  the induction of clean air.  T he
type and interval of maintenance required will vary depending
upon the air induction s ys tem us ed.

T he intervals  listed under the headings below pertain to typi-
cal highway and street operation. More frequent maintenance
will be required for operation in dusty or dirty environments .

F IG UR E  8 - C OOL ING
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P OLY UR E T HANE  S P O NG E  S T R AINE R

E very month, 150 operating hours  or 5,000 miles , which-
ever occurs  firs t, remove and was h all of the parts . T he
s trainer element s hould be cleaned or replaced. If the ele-
ment is  cleaned, it should be washed in a commercial solvent
or a detergent and water s olution. T he element s hould be
s aturated in clean engine oil,  then s queezed dry before re-
placing it in the s trainer. B e s ure  to replace the air s trainer
gasket if the entire strainer is  removed from the compressor
intake.

DR Y  E L E ME NT  - P L E AT E D PAP E R  S T R AINE R

E very two months , 800 operating hours  or 20,000 miles
whichever occ urs  firs t, loos en the s pring clip from the
unhinged s ide of the mounting baffle and open the cover.
R eplace the pleated paper filter and secure the cleaned cover,
making s ure the filter is  in pos ition. B e s ure to replace the
air s trainer gas ket if the entire air s trainer is  removed from
the compres s or intake.

INTAK E  ADAP T E R

When the engine air c leaner is  replaced:  S ome com-
pres s ors  are fitted with compres s or intake adapters , which
allow the compres s or intake to be connected to the engine
air induction s ys tem. In this  cas e, the compres s or receives
a s upply of clean air from the engine air cleaner. W hen the
engine air filter is  changed, the compres s or intake adapter
should be checked. If it is  loose, remove the intake adapter,
clean the strainer plate, if applicable, and replace the intake
adapter gas ket, and reins tall the adapter s ecurely. C heck
line connections  both at the compressor intake adapter and
at the engine. Ins pect the connecting line for ruptures  and
replace it if neces s ary.

C O MP R E S S O R  C O O L ING

E very 6 months , 1800 operating hours  or after eac h
50,000 miles  whichever occurs  firs t,  ins pect the com-
pres s or dis charge port, inlet cavity and dis charge line for
evidence of restrictions  and carboning. If excess ive buildup
is  noted, thoroughly clean or replace the affected parts  and
clos ely ins pect the compres s or cooling s ys tem. C heck all
compres s or coolant lines  for kinks  and res trictions  to flow.
Minimum coolant line s ize is  3/8" I.D. C heck coolant lines
for internal clogging from rus t s cale. If coolant lines  appear
suspicious , check the coolant flow and compare to the tabu-
lated technical data pres ent in the back of this  manual.
C arefully ins pect the air induction s ys tem for res trictions .

L UB R IC AT IO N

E very s ix months , 1800 operating hours  or 50,000 miles
whic h ever occ urs  firs t, check external oil s upply and re-
turn lines , if applicable, for kinks , bends , or res trictions  to
flow. S upply lines  mus t be a minimum of 3/16" I.D. and
return lines  mus t be a minimum of 1/2" I.D. Oil return lines
s hould s lope as  s harply as  pos s ible back to the engine
crankcas e and s hould have as  few fittings  and bends  as
pos s ible. R efer to the tabulated technical data in the back
of this  manual for oil pres sure minimum values

C O MP R E S S OR  DR IV E

E very s ix months , 1800 operating hours  or 50,000 miles ,
whic hever oc curs  firs t, check for nois y compres s or op-
eration, which could indicate a worn drive gear coupling, a
loos e pulley or exces s ive internal wear. Adjus t and/or re-
place as  neces s ary.

If the compres s or is  belt driven, check for proper belt and
pulley alignment and belt tens ion. C heck all compres s or
mounting bolts  and retighten evenly if necessary. C heck for
leakage and proper unloader mechanism operation. R epair
or replace parts  as  neces s ary.

E very 24 months , 7200 operating hours , or after each
200,000 MIL E S , perform a thorough inspection, and depend-

PAP E R  AIR  S TR AINE R  DR Y  E LE ME NT-P LE ATE D

P OLY UR E THANE  S P ONG E  S TR AINE R

F IG UR E  10 - S T R A INE R S
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ing upon the res ults  of this  ins pection or experience, dis as -
s emble the compres s or,  c lea n a nd ins pect a ll pa rts
thoroughly, replace all worn or damaged parts  us ing only
genuine B endix replacements  or replace the compres s or
with a genuine B endix remanufactured unit.

G E NE R AL  S E R V IC E  C HE C K S

O P E R AT ING  T E S T S

Vehicles  manufactured after the effective date of F MVS S
121, with the minimum required reservoir volume, must have
a compres s or capable of rais ing air s ys tem pres s ure from
85-100 ps i in 25 s econds  or les s . T his  tes t is  performed
with the engine operating at maximum recommended gov-
erned s peed. T he vehicle manufacturer mus t certify this
performance on new vehicles  with appropriate allowances
for air systems with greater than the minimum required res-
ervoir volume.

AIR  L E AK AG E  T E S T S

C ompressor leakage tests need not be performed on a regular
bas is . T hes e tes ts  s hould be performed when; it is  s us -
pected that discharge valve leakage is  substantially affecting
compres s or build-up performance, or when it is  s us pected
that the compres s or is  “cycling” between the load and un-
loaded modes  due to unloader pis ton leakage.

T hese tests  must be performed with the vehicle parked on a
level s urface, the engine not running, the entire air s ys tem
completely drained to 0 P.S .I. ,  and the inlet check valve
detail parts  removed, if applicable.

UNL OADE R  P IS T ON L E AK AG E

T he unloader pis tons  can be checked for leakage as  fol-
lows : with the cylinder head removed from the compres s or
and the inlet flange s ecurely covered, apply 120 ps i of air
pres s ure to the governor port. Lis ten for an es cape of air at
the inlet valve area. An audible es cape of air s hould not be
detected.

DIS C HAR G E  VA LV E  L E AK AG E

Unloader piston leakage must be repaired before this  test is
performed. Leakage pas t the dis charge valves  can be de-
tected as follows: R emove the discharge line and apply shop
air back through the dis charge port. Lis ten for an es cape of
air at the compressor inlet cavity. A barely audible escape of
air is  generally acceptable.

If the compressor does  not function as  described above or if
the leakage is  exces s ive, it is  recommended that it be re-
turned to the neares t authorized B endix dis tributor for a
factory remanufactured compressor. If it is  not poss ible, the
compres s or can be repaired us ing a genuine B endix cylin-

der head maintenance kit. R etes t the cylinder head after
ins tallation of the kit.

R E MOVA L  AND DIS AS S E MB LY

G E NE R AL

T he following disassembly and assembly procedure is  pre-
sented for reference purposes and presupposes that a major
rebuild of the compressor is  being undertaken. S everal main-
tena nce kits  a re a va ila ble which do not require full
disassembly. T he instructions  provided with these parts  and
kits  s hould be followed in lieu of the ins tructions  pres ented
here.

R E MOVA L

T hes e ins tructions  are general and are intended to be a
guide, in s ome cas es  additional preparations  and precau-
tions  are neces s ary.

1. B lock the wheels  of the vehicle and drain the air pres -
s ure from all the res ervoirs  in the s ys tem.

2. Drain the engine cooling s ys tem and the cylinder head
of the compres s or. Identify and dis connect all air, water
and oil lines  leading to the compres s or.

3. R emove the governor and any s upporting bracketry at-
tached to the compres s or and note their pos itions  on
the compres s or to aid in reas s embly.

4. R emove the dis charge and inlet fittings , if applicable,
and note their pos ition on the compres s or to aid in
reassembly.

5. R emove the flange or base mounting bolts  and remove
the compressor from the vehicle.

6. R emove the drive gear(s) or pulley from the compressor
crankshaft us ing a gear puller. Inspect the pulley or gear
and as s ociated parts  for vis ible wear or damage. S ince
these parts  are precis ion fitted, they must be replaced if
they are worn or damaged.

P R E PA R ATION F OR  DIS AS S E MB LY

R emove road dirt and greas e from the exterior of the com-
pres s or with a cleaning s olvent. B efore the compres s or is
disassembled, the following items should be marked to show
their relationship when the compressor is  assembled. Mark
the rear end cover in relation to the crankcas e. Mark the
bas e plate or bas e adapter in relation to the crankcas e.

A convenient method to indicate the above relations hips  is
to us e a metal s cribe to mark the parts  with numbers  or
lines . Do not us e marking methods  s uch as  chalk that can
be wiped off or obliterated during rebuilding.
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 ITEM QTY DESCRIPTION ITEM QTY DESCRIPTION ITEM QTY DESCRIPTION

 1 6 Cylinder Head Cap Screws 15 2 Discharge Valve Stop 29 1 Crankshaft

 2 4 Unloader Plate Cap Screws 16 2 Discharge Valve Spring 30 1 Crankshaft Key

 3 4 Unloader Plate Lock Washers 17 2 Discharge Valve 31 2 Thrust Washer

 4 1 Unloader Plate 18 2 Discharge Valve Stop 32 2 Sleeve (or Ball) Bearing

 5 1 Unloder Plate Gasket 19 1 Cylinder Head Gasket 33 1 End Cover Seal

 6 2 O-ring 20 1 Base Gasket 34 1 End Cover

 7 2 Unloader 21 1 Base Plate 35 4 End Cover Cap Screws

 8 2 Spring 22 6 Base Plate Cap Screws 36 2 Wrist Pin Bushing

 9 2 Unloader Bushing 23 6 Standard Piston Rings 37 2 Connecting Rod

 10 2 Gasket 24 8 Oil Ring 38 2 Conn. RodInserts (Sets)

 11 2 Inlet Valve Seat 25 4 Expander Ring 39 2 Connecting Rod Caps

 12 2 Inlet Valve 26 2 Pistion 40 4 Connecting Rod Bolts

 13 2 Inlet Valve Spring 27 2 Wrist Pin

 14 2 Inlet Valve Stop 28 4 Wrist Pin Button

31

1

2

3

4

5

6
7

8

9

23

23

24

25

24

28
27

23

3525

24

10
11
12
13

24

37
14

36

33 32

3429
30

38

39

40

NAMEPLATE

20

21

22

15

16

17

18

19

CRANKCASE

32

26

31

CYLINDER
HEAD

32
BALL BEARING

(MACK EXTENDED
FLANGE)

F IG UR E  11 - E XP L ODE D V IE W
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C Y L INDE R  HE AD

R emove the s ix cylinder head cap s crews  (1) and tap the
head with a s oft mallet to break the gas ket s eal. R emove
the unloader cover plate cap s crews  (2), lockwas hers  (3)
and the unloader cover plate (4). S crape off any gas ket
material (5) from the cover plate, cylinder head and crank-
cas e.

1. R emove the unloader pistons (7), o-rings (6) and springs
(8).

2. Inspect the unloader piston bushings  (9) for nicks , wear,
corros ion and scoring. It is  recommended that the com-
press or be replaced if it is  determined that the unloader
bus hing is  damaged or worn exces s ively.

Before disassembling the discharge valve mechanism, mea-
s ure and record the dis charge valve travel (from clos ed to
completely open).

3. If the meas ured dis charge valve travel exceeds  .046
inches ,  the compres s or s hould be replaced.  If the
dis charge valve travel does  not exceed .046, us ing a 9/
16" Allen wrench, remove the discharge valve seats  (18),
valves (17) and valve springs (16).

4. R emove the inlet valve stops (14), valves (17), valve seats
(11), valve s prings  (12) and gas kets  (10). It is  recom-
mended that a tool s uch as  a J -25447-B , produced by
K ent Moore Tool Divis ion R os eville, Michigan phone 1-
800-328-6657, be used to remove the inlet valve stop.

C R ANK C AS E  B OT TOM C OVE R  OR  ADAP T E R
DIS AS S E MB LY

1. R emove the cap screws (22) securing the bottom cover
or adapter (21). Tap with a s oft mallet to break the gas -
ket s eal. S crape off any gas ket material (20) from the
crankcase and bottom cover or adapter.

C ONNE C T ING  R O D DIS AS S E MB LY

B efore removing the connecting rod, mark the connecting
rods  (37) and their caps  (39) to ens ure correct reas s embly.
T he connecting rod and cap are a matched set therefore the
caps  mus t not be s witched or rotated end for end.

1. R emove the connecting rod bolts  (40) and bearing caps
(39).

2. P us h the pis tons  (26) with the connecting rods  (37) at-
tached out the top of the cylinder bore of the crankcase.
R eplace the bearing caps  on the connecting rods .

3. R emove the pis ton rings  (23-25) from the pis ton. If the
piston is  to be removed from the connecting rod, remove
the wris t pin teflon plugs  (28) and pres s  the wris t pin
(27) from the pis ton and connecting rod.

4. If the pis ton is  removed from the rod, ins pect the wris t
pin bore in the pis ton and bronze wris t pin bus hing (36)

in the connecting rod. If excess ive wear is  noted or sus-
pected, replace the connecting rod and pis ton.

C OMP R E S S OR  C R ANK C AS E  DIS AS S E MB LY

1. R emove the key or keys  (30) from the cranks haft (29)
and any burrs  from the crankshaft where the key or keys
were removed. (Note:  T hrough drive compressors  may
have a cranks haft key at both ends .)

2. R emove the four cap s crews  (35) and lockwas hers  or
nuts  and lockwas hers  that s ecure the rear end cover
(34) to the crankcas e.

3. R emove the rear end cover (34), thrust washer (31) and
end cover oil s eal ring (33), taking care not to damage
the bearing if pres ent in the end cover.

4. If the compres s or has  ball type main bearings , pres s
the cranks haft (29) and ball bearings  from the crank-
cas e, then pres s  the ball bearings  from the cranks haft.

5. P res s  the oil s eal out of the compres s or crankcas e, if
so equipped.

C L E ANING  OF  PAR T S  G E NE R AL

All parts  s hould be cleaned in a good commercial grade of
s olvent and dried prior to ins pection.

C Y L INDE R  HE AD

R emove carbon deposits  from the discharge cavity and rust
and scale from the cooling cavities  of the cylinder head body.
S crape all foreign matter from the body s urfaces  and us e
shop air pressure to blow the dirt particles  from the cavities .
C lean carbon and dirt from the inlet and unloader passages.
Us e s hop air to blow the carbon and dirt depos its  from the
unloader passages .

OIL  PAS S AG E S

T horoughly clean all oil pas s ages  through the cranks haft,
crankcase, end covers , base plate or base adapter. Inspect
the pas s ages  with a wire to be s ure. B low the loos ened
foreign matter out with air pres s ure.

INS P E C T ION OF  PAR T S

C Y L INDE R  HE AD B ODY

Ins pect the cylinder head for cracks  or damage. W ith the
cylinder head and head gas ket s ecured to a flat s urface or
crankcas e, apply s hop air pres s ure to one of the coolant
ports  with all others  plugged, and check for leakage by ap-
plying a s oap s olution to the exterior of the body. If leakage
is  detected, replace the compres s or.

E ND C OV E R S

C heck for cracks  and external damage. If the cranks haft
main bearing (32) is  ins talled in the end cover (34), check
for exces s ive wear and flat s pots  and replace if neces s ary.
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C R ANK C AS E

C heck all crankcas e s urfaces  for cracks  and damage. On
compressors  where ball bearing main bearings are used the
difference between the O.D. of the outer race and the I.D. of
the crankcas e hole s hould be .0003 in. tight to .0023 in.
loos e. T his  is  to maintain the correct fit.  T he compres s or
mus t be replaced if the fit is  too loos e.

On compressors  fitted with precis ion, s leeve main bearings,
the difference between the O.D. of the cranks haft journal
and the main bearing l.D. mus t not exceed .005 in. If the
clearance is  greater than .005 in. the bearing mus t be re-
placed.

T he cylinder bores  should be checked with ins ide microme-
ters  or calipers . C ylinder bores  which are s cored or out of
round by more than .0005 in. or tapered more than .0005 in.
should be rebored or honed oversize. Oversized pistons and
pis ton rings  are available in .010 in.,  .020 in. and .030 in.
overs izes . C ylinder bores  mus t be s mooth, s traight and
round. C learance between the cas t iron pis tons  and cylin-
der bores  should be between .002 in. minimum and .004 in.
maximum.

P IS T O N R ING S

C heck the pistons for scores, cracks or enlarged ring grooves;
replace the pis tons  if any of thes e conditions  are found.
Meas ure each pis ton with a micrometer in relation to the
cylinder bore diameter to be sure the diametrical clearance
is  between .002 in. minimum and .004 in. maximum.

C heck the fit of the wris t pins  to the pis tons  and connecting
rod bus hings . T he wris t pin s hould be a light pres s  fit in the
pis ton. If the wris t pin is  a loos e fit,  the pis ton and pin as -
s embly s hould be replaced. C heck the fit of the wris t pin in
the connecting rod bushing by rocking the piston. T his  clear-
ance s hould not exceed .0007 in. R eplace the connecting
rod and cap as s embly which includes  the wris t pin bus h-
ings  if exces s ive clearance is  found. C heck the fit of the
rings  in the piston ring grooves . C heck the ring gap with the
rings  ins talled in the cylinder bores . R efer to F igure 12 for
correct gap and groove clearances .

C R ANK S HAF T

C heck the cranks haft threads , keyways , tapered ends  and
all machined and ground surfaces  for wear, scores , or dam-
age. S tandard crankshaft journals  are 1.1242 in. - 1.1250 in.
in diameter. If the crankshaft journals  are excessively scored
or worn or out of round and cannot be reground, the com-
pres s or mus t be replaced. C onnecting rod bearing ins erts
are available in .010 in., .020 in. and .030 in. unders izes  for
compressors  with reground crankshafts . Main bearing jour-
nals  mus t be maintained s o the ball bearings  are a s nug fit
or s o that no more than .005 in. clearance exis ts  between
the precis ion s leeve main bearing and the main bearing jour-

nals  on the cranks haft. C heck to be s ure the oil pas s ages
are open through the crankshaft.

C ONNE C T ING  R OD B E AR ING S

Used bearing inserts  must be replaced. T he connecting rod
and cap are a matched set and therefore the caps  must not
be s witched or rotated end for end. Make s ure the locating
tangs  on the inserts  engage with the locating notches  in the
rod and cap. C learance between the connecting rod journal
and the connecting rod bearing must not be less  than .0003
in. or more than .0021 in. after rebuilding.

R E PAIR S

UNL O ADE R

A new cylinder head maintenance kit s hould be us ed when
rebuilding. Note:  T he entire contents  of this  kit mus t be
us ed. F ailure to do s o may res ult in c ompres s or fail-
ure. T he unloader pis tons  in the kit are prelubricated with a
s pecial lubricant piece number 239379 and need no addi-
tional lubrication. Install the springs  and unloader pistons  in
their bores  being careful not to cut the o-rings . Ins tall the
unloader cover gas ket and unloader cover and s ecure the
cover cap s crews . T ighten the cap s crews  to 175-225 in.
Ibs . in a cros s ing pattern after firs t s nugging all s crews .

S IDE  C L E A R A NC E

.000

.006

STANDARD
PISTION

RING

.002

.004

OIL RING

EXPANDER
RING

END GAP

.002

.013

.010

.040
S egment

R ing
E nd
G ap

F IG UR E  12 - R ING  C ONF IG UR AT ION

C ompres s ion
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Ins tall the rings  on the pis tons  per the following instructions
s tarting at the center of the pis ton and moving outward.

1. Ins tall the s pacer and s egment rings  as  follows . P lace
the spacer ring (25) in the piston groove, the ends  of the
s pacer mus t butt and not overlap. Ins tall the top s eg-
ment (24) by ins erting one end above the s pacer in the
ring groove, 120 degrees from the spacer ends and wind
the segment into pos ition. Install the bottom segment in
the s ame manner beneath the s pacer making s ure the
gap is  s taggered 120 degrees  from both the top ring
segment and the spacer end gaps. B efore using be sure

F IG UR E  13 - P IS TON C OMPA R IS ON

2.78

2.17

1.061.25

DIS C HAR G E  VA LV E S , VA LV E  S TOP S  AND
S E AT S

If the discharge valve seats  merely show signs of s light wear,
they can be dres s ed by us ing a lapping s tone, grinding
compound and grinding tool however it is  recommended that
a cylinder head maintenance be used. Install new discharge
valve springs and valves. S crew in the discharge valve seats,
and tighten to 70-90 ft.-lbs . Discharge valve travel should be
between .030 in. to .046 in. To tes t for leakage by the
dis charge valves ,  apply 100 ps i to the cylinder head
dis charge port and apply a s oap s olution to the dis charge
valve and s eats . Leakage in the form of s oap bubbles  is
permis s ible. If exces s ive leakage is  found, leave the air
pres s ure applied and with the us e of a fiber or hardwood
dowel and a hammer, tap the discharge valves off their seats
s everal times . T his  will help the valves  to s eat and s hould
reduce the leakage. W ith the air pressure still applied at the
discharge port of the cylinder head, check for leakage around
the dis charge valve s top on the top of the cylinder head
cas ting. No leakage is  permitted.

INL E T VA LV E S  AND S E AT S

Inlet valves  and springs  should be replaced. However, if the
inlet valve s eats  s how s igns  of s light nicks  or s cratches ,
they can be redressed with a fine piece of emery cloth or by
lapping with a lapping stone, grinding compound and grind-
ing tool. If the s eats  are damaged to the extent that they
cannot be reclaimed, they mus t be replaced.

AS S E MB LY

G eneral Note:  All torques  s pecified in this  manual are as -
s embly torques  and typically can be expected to fall off
after as s embly is  accomplis hed. Do not retorque after ini-
tial as s embly torques  fall unles s  ins tructed otherwis e. A
compiled lis ting of torque s pecifications  is  pres ented at the
end of this  manual.

To convert inch pounds  of torque to foot pounds  of torque,
divide in pounds  by 12.

inch pounds  ÷ 12 = foot pounds

To convert foot pounds  of torque to inch pounds  of torque,
multiply foot pounds  by 12.

foot pounds  x 12 = inch pounds

INS TAL L ING  C R ANK S HAF T

P ress  new s leeve bearings  in the end cover and crankcase.
E ns ure that the s lot in the bearings  line up with the oil pas -
s ages  in the end cover or crankcas e. If you have a model
with no oil pas s age pres ent in the crankcas e, pres s  the
s leeve bearing into the crankcas e with the s lot located 90
degrees from vertical.

OTHER BENDIX
TU-FLO COMPRESSORS

TU-FLO 750
COMPRESSOR

P IS TON C OMPAR IS ON

Ins tall the front thrus t was her with the tang ins erted in the
s lot toward the flange. Ins ert the cranks haft and the rear
thrust washer with the tang toward the rear of the compres-
sor.

P lace the oil seal ring on the boss  of the rear end cover and
ins tall the end cover making s ure not to pinch the s eal ring.
E ns ure the tang of the thrus t was her is  ins erted in the s lot
of the end cover. F asten the end cover to the crankcase with
the four cover cap s crews . Torque the cap s crews  to 175-
225 inch pounds  in a cros s  pattern.

P IS TONS  AND C ONNE C T ING  R ODS

If the pis tons  are to be replaced ens ure that the correct
pistons  are being installed. Note that the pistons  for the T u-
F lo 750 compres s or are s imilar to thos e of other B endix
compres s or models  but may be identified by the pis ton di-
ameter and the dis tance to the center of the wris t pin from
the top of the pis ton as  s hown in F igure 13.

P IS T O N R ING S

C heck each ring end gap in a cylinder bore before ins talla-
tion. P lace the ring in the top of the cylinder bore and us ing
the piston, push the ring to the midpoint of the cylinder bore
and check the ring gap. If the end gaps  are incorrect either
the wrong repair s ize has  been purchas ed or the compres -
s or is  worn beyond s pecification and s hould be replaced.
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both painted ends  of the s pacer are vis ible and butted.
(R efer to F igure 14.)

2. Install the compress ion rings  (23) in the proper grooves
with the bevel or “pip” mark (if any) toward the top of the
pis ton. (R efer to F igure 14.)

C heck the ring s ide clearance of each ring in the piston ring
groove. (R efer to F igure 12.) If the s ide clearance is  too
large, the pis ton ring groove is  worn beyond s pecifications
and the pis ton mus t be replaced.

R otate the pis ton rings  in their res pective groove s o that
each end gap is  at least 90 degrees  from the previous  ring’s
end gap.

Lubricate the wrist pin (22) and wrist pin bushing in the con-
necting rod with engine oil.  As s emble the upper portion of
the connecting rods  and the pis tons  with the wris t pins .
Ins ert the wris t pin buttons  (28) in the ends  of the wris t pin.
Lubricate the pis tons  and rings  with engine oil. Us ing a ring
compres s ion tool return the pis ton to the cylinder bore.

T urn the cranks haft s o that one of its  connecting rod jour-
nals  is  in the downward, center position. Install the crankshaft
journal bearing s egments  (38) on the connecting rod (37)
and connecting rod cap (39). T ighten the connecting rod
bolts  (40) evenly and torque to 150 - 170 inch pounds . In-
stall the other connecting rod and piston in the same manner.
It is  recommended that new connecting rod cap s crews  be
used.

B efore replacing the cylinder head on the crankcase ensure
the correct pis tons  have been us ed by turning the crank-
shaft one complete revolution such that each piston moves
to its  maximum upward s troke. At the maximum upward
s troke pos ition each pis ton s hould move to the top of the
crankcas e. If the pis ton does  not approach the top of the
crankcas e the pis ton is  incorrect and if not replaced could
res ult in compress or damage.

B AS E  P L AT E  OR  B AS E  ADAP T E R

P os ition the bas e plate or bas e adapter gas ket (20) on the
crankcas e and ins tall the bas e plate or bas e adapter (21)
as  marked before dis as s embly. Tighten the s ix cap s crews
(22), s ecuring the cas t iron bas e adapter evenly to a torque
of 175-225 inch pounds for base plate or cover in a cross ing
pattern after firs t s nugging all 6 s crews .

C Y L INDE R  HE AD

P lace the cylinder head gas ket (19) and cylinder head on
the compres s or crankcas e and ins tall the s ix cylinder head
cap s crews . If the cylinder head gas ket has  a bead on one
s ide, ins tall the gas ket on the crankcas e with the beaded
s ide up. S nug the cylinder head cap s crews  prior to torqu-
ing the cap s crews  to 440-500 in. Ibs . in a cros s  pattern.
R etorque the unloader cover cap screws to 170-225 in. Ibs .

F INAL  C OMP R E S S OR  AS S E MB LY

Ins tall all cranks haft keys  making certain to s upport the
cranks haft to avoid bearing damage. Ins tall the cranks haft
nut where applicable. W hen installing drive couplings or gears,
do not exceed 120 foot pounds  torque on the crankshaft
nut.

Us e covers , plugs , or mas king tape to protect all ports  if
compres s or is  not to be ins talled immediately. P rotect the
ends  of the cranks haft agains t damage by wrapping with
mas king tape or friction tape.

T E S T ING  R E B UILT  C O MP R E S S O R

In order to properly test a compressor under operating con-
ditions , a test rack for correct mounting, cooling, lubricating,
and driving the compres s or is  neces s ary. S uch tes ts  are
not compuls ory if the unit has  been carefully rebuilt by an
experienced pers on. A compres s or efficiency or build up
tes t can be run which is  not too difficult. An engine lubri-
cated compres s or mus t be connected to an oil s upply line
of at least 15 P.S .I. pressure during the test and an oil return
line mus t be ins talled to keep the crankcas e drained.

C onnect to the compres s or dis charge port, a res ervoir with
a volume of 1500 cubic inches , including the volume of the
connecting line. W ith the compres s or operating at 2100
R .P.M., the time required to rais e the res ervoir(s ) pres s ure
from 85 ps i to 100 ps i should not exceed 5 seconds . During
this  test, the compressor should be checked for gasket leak-
age and noisy operation, as  well as  unloader operation and
leakage.

If the compressor functions  as  indicated reinstall on the ve-
hicle connecting all lines  as  marked in the dis as s embly
procedure.

F IG UR E  14 - P IS TON &  R ING S

COMPRESSION RING (23)

SEGMENT RING (24)

SPACER RING (25)

SEGMENT RING (24)
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TU-F L O 750 S P E C IF IC ATIONS
Average weight .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  53
Number of cylinders .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2
B ore s ize .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2.78 In.
S troke .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1.87 In.
Dis placement at 1250 R P M ... . . . . . . . . . . . . . . . . . . . . . . . . . . .  16.5 C F M
C F M Maximum recommended R P M ... . . . . . . . . . . . .  2400 R P M
Minimum coolant flow (water cooled) at
Maximum R P M ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2.5 G P M
Minimum R P M ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5 G P M
Approximate horsepower required at
1250 R P M at 120 P S IG  (naturally as pirated) .. . . . . . . . . . . . .  3.2
T urbocharge limits
S ee C ompressor T urbocharging P arameters
Maximum inlet air temperature ... . . . . . . . . . . . . . . . . . . . . . . . . . . . .  250°F
Maximum discharge air temperature ... . . . . . . . . . . . . . . . . . . .  400°F
Minimum pressure required to unload
(naturally aspirated) .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  60 P S IG
Minimum oil press ure required at
engine idling s peed ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  15 P S IG
Minimum oil press ure required at
maximum governed engine speed ... . . . . . . . . . . . . . . . . . . .  15 P S IG
Minimum dis charge-line s ize .. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1/2" I.D.
Minimum coolant-line s ize .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3/8" I.D.
Minimum oil-s upply line s ize .. . . . . . . . . . . . . . . . . . . . . . . . . . . .  3/16" I.D.
Minimum oil-return line s ize .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1/2" I.D.
Minimum air-inlet line s ize .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5/8” I.D.
Minimum unloader-line s ize ... . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3/16" I.D.

T O R Q UE  S P E C IF IC AT IO NS
B olt, Nut or S c rew ... . . . . . . . . . . . . . . . . . . . . . . . . . As s embly Torque

(in. Ibs .)
C ylinder Head ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 440 - 500
Unloader C over P late .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  175 - 225
Discharge Valve S eat .. . . . . . . . . . . . . .  840 - 1080 (70-90 ft.  Ibs .)
Inlet Valve S top... . . . . . . . . . . . . . . . . . . . . . .  840 - 1080 (70-90 ft. Ibs .)
E nd C over .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  175 - 225
C onnecting R od ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  150 - 170
Bottom C over .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  175 - 225
Air S trainer .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  125 - 150
Inlet F itting .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  175 - 225
Dis charge F itting ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  175 - 225
G overnor or G overnor Adapter .. . . . . . . . . . . . . . . . . . . . . . . . . . .  175 - 225
P ipe P lugs
1/16 .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  35 - 50
1/8 .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  85 - 105
1/4 .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  130 - 170
3/8 .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  160 - 200
1/2 .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  200 - 270
P ipe B us hing
1/2 .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  175 - 225
C rankshaft Nut:
Mars den or C as tle .. . . . . . . . . . . . . .  1200 - 1400 (100-120 ft. lbs .)
P /N 298125

(Metric T hread) .. . . . . . . . . . . . . . . . . . . . 2640 - 3048 (220-254 ft. lbs .)

DIME NS IONAL  DATA

P ort S izes
W ater inlet .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1/2 - 14 NP T
W ater outlet .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1/2 - 14 NP T
Air dis charge ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1/2 - 14 NP T
Governor .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1/8 - 27 NP T
Oil inlet (end cover) .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1/8 - 27 NP T
P is ton
(standard) .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2.77825 in.
(.010 oversize) .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2.78825 in.
(.020 oversize) .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2.79825 in.
(.030 oversize) .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2.80825 in.
C ylinder bore
(standard) .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2.7810 in.
(.010 oversize) .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2.7910 in.
(.020 oversize) .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2.8010 in.
(.030 oversize) .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2.8110 in.

MAINT E NANC E  K IT S  AND AVAIL AB L E  S E R V IC E
PAR T S

C ylinder Maintenance K it.

P is ton R ing K it (s tandard and overs izes .)

P is ton and R od K it (s tandard and overs izes .)

C rankshaft B earing K it.
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IMP OR TANT !  P L E AS E  R E AD:

When working on or around a vehic le, the following
general precautions  s hould be obs erved:

1. P ark the vehic le on a level s urfac e, apply the park-
ing brakes , and always  bloc k the wheels .

2. S top the engine when working around the vehic le.

3. If the vehic le is  equipped with air brakes , make
certain to drain the air pres s ure from all res ervoirs
before beginning any work on the vehic le.

4. F o llo wing the v ehic le  ma nufa c turer ’s  rec o m-
mended proc edures ,  dea c tiv a te the elec tr ic a l
s ys tem in a manner that removes  all elec tric al
power from the vehic le.

5. When working in the engine compartment the en-
gine s hould be s hut off.  W here c irc ums tanc es
require that the engine be in operation, extreme
caution s hould be us ed to prevent pers onal injury
res ulting from contact with moving, rotating, leak-
ing, heated, or electrically c harged c omponents .

6. Never connect or dis connect a hos e or line con-
taining pres s ure;  it may whip.  Never remove a
component or plug unles s  you are c ertain all s ys -
tem pres s ure has  been depleted.

7. Never exceed recommended pres s ures  and always
wear s afety glas s es .

8. Do not attempt to ins tall,  remove, dis as s emble or
as s emble a c omponent until you have read and
thoroughly unders tand the recommended proce-
dures . Us e only the proper tools  and obs erve all
precautions  pertaining to us e of thos e tools .

9. Us e only genuine B endix replacement parts , com-
ponents , and kits . R eplacement hardware, tubing,
hos e, fittings , etc . s hould be of equivalent s ize,
type, and s trength as  original equipment and be
des igned s pec ific ally for s uc h applic ations  and
s ys tems .

10. C omponents  with s tripped threads  or damaged
parts  s hould be replaced rather than repaired. R e-
pairs  requiring machining or welding s hould not
be attempted unles s  s pec ific ally approved and
s tated by the vehic le or component manufacturer.

11. P rior to returning the vehic le to s ervic e, make cer-
tain all components  and s ys tems  are res tored to
their proper operating condition.
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A. C heck engine or compres s or air cleaner and
replace if neces s ary. C heck compres s or air
inlet for kinks , exces s ive bends  and be certain
inlet lines  have the minimum s pecified ins ide
diameter. R ecommended minimum inlet line
ins ide diameter is  5/8". R ecommended
maximum air inlet res triction is  25" of water.

B . Oil return to the engine s hould not be in any
way res tricted. C heck for exces s ive bends ,
kinks  and res trictions  in the oil return line.
Minimum recommended oil return line s ize is
5/8" O.D. tubing or equivalent l.D. (1/2"
minimum). R eturn line mus t c ons tantly
des c end from the compres s or to the engine
crankcas e.   Make certain oil drain pas s ages  in
the compres s or and mating engine s urfaces
are unobs tructed and aligned. S pecial care
mus t be taken when s ealants  are us ed with, or
ins tead of, gas kets .

C . C heck for damaged, defective or dirty air filter
on engine or compres s or. C heck for leaking,
damaged or defective compres s or air intake
components  (e.g. induction line, fittings ,
gas kets , filter bodies , etc.).  T he compres s or
intake s hould not be connected to any part of
the exhaus t gas  recirculation (E .G .R .) s ys tem
on the engine.

D. F or air-cooled portions  of the compres s or:

1. R emove accumulated greas e, grime or dirt
from the cooling fins . R eplace components
found damaged.

2. C heck for damaged cooling fins . R eplace
components  found damaged.

F or water-cooled compres s or or water-cooled
portions  of the compres s or:

1. C heck for proper coolant line s izes . Minimum
recommended s ize is  1/2" O.D. tubing.

2. C heck the coolant flow through the compres s or.
Minimum allowable flow is  2.5 gallons  per
minute at engine governed s peed. If low
coolant flow is  detected, ins pect the coolant
lines  and fittings  for accumulated rus t s cale,
kinks  and res trictions .

3. Water temperature s hould not exceed 200
degrees  F ahrenheit.

4. Optimum cooling is  achieved when engine
coolant flows , as  s hown in F igure 8 of this
manual.

C OMP R E S S OR  T R OUB L E S HOOT ING  C HAR T

S Y MP T OMS

1. C ompres s or pas s es
exces s ive oil as
evidenced by
pres ence of oil at
exhaus t ports  of
valving or s eeping
from air s trainer.

A. R es tricted air intake.

B . R es tricted oil return (to
engine)

C AUS E R E ME DY

C . P oorly filtered inlet air.

D. Ins ufficient compres s or
cooling (compres s or
runs  hot).
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C OMP R E S S OR  T R OUB L E S HOOT ING  C HAR T  (C ontinued)

S Y MP T OMS

E . C heck res ervoir drain valves  to ins ure that they
are functioning properly. It is  recommended
that the vehicle s hould be equipped with
functioning automatic drain valves , or have all
res ervoirs  drained to zero (0) ps i daily,  or
optimally to be equipped with a des iccant-type
air dryer prior to the res ervoir s ys tem.

F. Vehicle s ys tem leakage s hould not exceed
indus try s tandards  of 1 ps i pres s ure drop per
minute without brakes  applied and 3 ps i
pres s ure drop per minute with brakes  applied.
If leakage is  exces s ive, check for s ys tem leaks
and repair.

G . Tes t for exces s ive engine crankcas e pres s ure
& replace or repair ventilation components  as
neces s ary. (An indication of crankcas e
pres s ure is  a loos e or partially lifted dips tick.)

H. C heck the engine oil pres s ure with a tes t gauge
and compare the reading to the engine
s pecifications . B endix does  not recommend
res tricting the compres s or oil s upply line
becaus e of the pos s ibility of plugging the
res triction with oil contaminants . Minimum oil
s upply line s ize is  3/16" I.D. tubing.

I. R eplace or repair the compres s or only after
making certain none of the preceding
ins tallation defects  exis t.

A. Ins pect the fit of the drive gear on pulley on the
compres s or cranks haft.  T he pulley on gear
mus t be completely s eated and the cranks haft
nut mus t be tight. If the compres s or cranks haft
s urface or its  keyway are damaged, it is  an
indication of loos e drive components . If
damage to the compres s or cranks haft is
detected, replace the compres s or. W hen
ins talling the drive gear or pulley, torque the
cranks haft nut to the appropriate torque
s pecifications . Do not bac k off the c ranks haft
nut to align the c otter pin and c as tellated
nut.  (S ome compres s ors  do not us e cas tellated
nuts .) Do not us e impac t wrenc hes .

E . C ontaminants  not being
regularly drained from
s ys tem res ervoirs .

C AUS E R E ME DY

F. C ompres s or runs
loaded an exces s ive
amount of time.

G . E xces s ive engine
crankcas e pres s ure.

A. Loos e drive gear or
pulley.

2. Nois y compres s or
operations .

1. (C ontinued.)

H. E xces s ive engine oil
pres s ure.

I. F aulty compres s or.
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m e n u s e a r c h s e a r c h s h o o t i n g

C OMP R E S S OR  T R OUB L E S HOOT ING  C HAR T  (C ontinued)

S Y MP T OMS

B . Ins pect drive gear and couplings  and engine
for exces s ive wear. R eplace as  neces s ary.
(Nonmetallic gears  s hould be replaced when
the compres s or is  changed.)

C . Ins pect the compres s or dis charge port and
dis charge line for carbon build-up. If carbon is
detected, check for proper cooling to the
compres s or. (S ee C aus e and R emedy (D)
under S ymptom #1.) Ins pect the dis charge line
for kinks  and res trictions . R eplace dis charge
line as  neces s ary.

D. C heck for proper oil pres s ure in the
compres s or. Minimum required oil pres s ure; 15
ps i engine idling, 15 ps i maximum governed
engine rpm. C heck for exces s ive oil
temperature—s hould not exceed 240 degrees
F ahrenheit.

E . R eplace or repair the compres s or after
determining none of the preceding ins tallation
defects  exis t.

A. Ins pect engine or compres s or air filter and
replace if neces s ary.

B . Ins pect the compres s or air induction line for
kinks  and res trictions  and replace as
neces s ary.

C . Ins pect the compres s or dis charge port and line
for res trictions  and carbon build-up. If a carbon
build-up is  found, check for proper compres s or
cooling. R eplace faulty s ections  of the
dis charge line.

D. C heck for faulty drive gears  and couplings  and
replace as  neces s ary. C heck the condition of
drive belts  and replace or tighten, whichever is
appropriate.

E . Tes t for exces s ive s ys tem leakage and repair
as  neces s ary. Us e the following as  a guide:
B uild s ys tem pres s ure to governor cutout and
allow the pres s ure to s tabilize for one minute.
Us ing the das h gauge, note the s ys tem
pres s ure and the pres s ure drop after two
minutes .

T he pres s ure drops  s hould not exceed:

1. 2 ps i in each res ervoir for a s ingle vehicle.

2. 6 ps i in each res ervoir for a tractor and trailer.

3. 8 ps i in each res ervoir for a tractor and 2
trailers .

B . E xces s ively worn drive
couplings  or gears .

C AUS E R E ME DY

A. Dirty induction air filter.

B . R es tricted induction
line.

3. E xces s ive build-up and
recover time.
C ompres s or s hould be
capable of building air
s ys tem from 85-100 ps i
in 40 s econds  with
engine at full governed
rpm. Minimum com-
pres s or performance is
certified to meet
F ederal requirements
by the vehicle manu-
facturer. Do not
downs ize the original
equipment compres s or.

C . R es tricted dis charge
line or compres s or
dis charge cavity.

D. S lipping drive
components .

E . E xces s ive air s ys tem
leakage.

C . C ompres s or cylinder
head or dis charge line
res trictions .

D. Worn or burned out
bearings .

E . F aulty compres s or.

2. (C ontinued.)
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m a i n l o c a l g l o b a l o p e r a t i o n tr o u b l e -

m e n u s e a r c h s e a r c h s h o o t i n g

C OMP R E S S OR  T R OUB L E S HOOT ING  C HAR T  (C ontinued)

S Y MP T OMS

F. S ticking unloader
pis tons .

C AUS E R E ME DY

G . F aulty compres s or.

4. C ompres s or fails  to
unload.

5. C ompres s or leaks  oil.

A. F aulty governor or
governor ins tallation.

B . F aulty or worn unloader
pis tons  or bores .

A. Damaged mounting
gas ket.

B . C racked crankcas e or
end cover.

F. C heck the operation of the unloading
mechanis m. C heck the proper operation of the
compres s or air governor. If the governor is
operating properly, replace the unloader
mechanis m. Ins pect for bent, linked or blocked
tubing leading to or from the governor.

G . R eplace or repair the compres s or after
determining none of the preceding ins tallation
defects  exis t.

A. Tes t the governor for proper operation and
ins pect air lines  to and from the governor for
kinks  or res trictions . R eplace or repair the
governor or its  connecting air lines

B . Ins pect for worn, dirty or corroded unloader
pis tons  and their bores . R eplace as  neces s ary.

A. C heck the compres s or mounting bolt torque. If
the mounting bolt torque is  low, replace the
compres s or mounting gas ket before retorquing
the mounting bolts .

B . Vis ually ins pect the compres s or exterior for
cracked or broken components . C racked or
broken crankcas es  or mounting flanges  can be
caus ed by loos e mounting bolts .  T he end cover
can be cracked by overtorquing fitting or plugs
ins talled in the end cover. R eplace or repair the
compres s or as  neces s ary.

C . C heck the cap s crew torques  and tighten as
neces s ary.

D. C heck the torque of external oil line fittings  and
tighten as  neces s ary.

E . R eplace the compres s or if poros ity is  found.

F. R eplace as  neces s ary.

A. R emove the compres s or inlet air s trainer or
fitting. W ith the compres s or unloaded (not
compres s ing air),  check for air leakage.
R eplace as  neces s ary.

B . Tes t the governor for proper operation and
repair or replace as  neces s ary.

C . Loos e end cover cap
cover.

D. Loos e oil s upply or
return line fittings .

E . P orous  compres s or
cas ting.

F. Mounting flange or end
cover, o-ring or gas ket  -
mis s ing, cut or
damaged

A. Leaking compres s or
unloader pis tons .

6. C ompres s or cons tantly
cycles  (compres s or
remains  unloaded for a
very s hort time).

B . F aulty G overnor.

3. (C ontinued.)
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C OMP R E S S OR  T R OUB L E S HOOT ING  C HAR T  (C ontinued)

S Y MP T OMS

C . E xces s ive s ys tem
leakage.

C AUS E R E ME DY

C . Tes t for exces s ive s ys tem leakage as
ins tructed in S ymptom #3 R emedy E . R educe
leakage wherever pos s ible.

D. Drain res ervoirs .

A. C heck torque of fittings  and plugs  and tighten
as  neces s ary. Overtorqued fittings  and plugs
can crack the head or block cas ting.

B . Tes t antifreeze and s trengthen as  neces s ary.
C heck coolant flow through compres s or to
as s ure the proper antifreeze mixture reaches
the compres s or.

C . If cas ting poros ity is  detected, replace the
compres s or.

A. C lear res triction or replace line.

B . Tighten evenly to a torque of 25-30 foot
pounds .

C . C heck for rough or poorly machined head or
block s urfaces . R eplace compres s or as
neces s ary.

7. C ompres s or leaks
coolant.

D. E xces s ive res ervoir
contaminants .

A. Improperly ins talled
plugs  and coolant line
fittings .

B . F reeze cracks  due to
improper antifreeze
s trength.

C . F aulty compres s or
(porous  cas tings ).

8. C ompres s or head
gas ket failure.

A. R es tricted dis charge
line.

B . Loos e head bolts

C . F aulty compres s or or
head gas ket.

6. (C ontinued.)
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DESCRIPTION

The D-2 Governor, operating in conjunction with the unloading
mechanism, automatically controls the air pressure in the
air brake or air supply system between a maximum (cut-
out) pressure and a minimum (cut-in) pressure. The
compressor runs continually while the engine runs, but the
actual compression of air is controlled by the governor
actuating the compressor unloading mechanism which stops
or starts the compression of air when the maximum or
minimum reservoir pressures are reached.

D-2 governors are provided with mounting holes which allow
direct mounting to the compressor or remote mounting.

Porting consists of three reservoir ports (1/8 inch P.T.),
three unloader ports (1/8 inch P.T.) and one exhaust port (1/
8 inch P.T.).
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OPERATION

Reservoir air pressure enters the D-2 Governor at one of its
reservoir ports and acts on the piston and inlet/exhaust valve.
As the air pressure builds up, the piston and valve move
together against the resistance of the pressure setting spring.
When the reservoir air pressure reaches the cut-out setting
of the governor, the exhaust stem seats on the inlet/exhaust
valve, closing the exhaust passage, and then opens the
inlet passage. Reservoir air pressure then flows around the
inlet valve, through the passage in the piston and out the
unloader port to the compressor unloading mechanism. Air
also flows around the piston which is slightly larger at the
upper end. The added force resulting from this larger area
assures a positive action and fully opens the inlet valve.

As the system reservoir air pressure drops to the cut-in
setting of  the governor, the force exerted by the air pressure
on the piston will be reduced so that the pressure setting
spring will move the piston down. The inlet valve will close
and the exhaust will open. With the exhaust open, the air in
the unloader line will escape back through the piston, through
the exhaust stem and out the exhaust port.

PREVENTIVE MAINTENANCE

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

Every 6 months, 50,000 miles or 1800 operating hours,
perform operating and leakage tests.

SERVICE TESTS

OPERATING TESTS

Start the vehicle engine and build up air pressure in the air
brake system and check the pressure registered by a dash
or test gauge at the time the governor cuts-out, stopping the
compression of air by the compressor. The cut-out pressure
should be in accordance with the pressure setting of the
piece number being used. (Common cut-out pressures are
between 105-125 psi.) With the engine still running, make a
series of brake applications to reduce the air pressure and
observe at what pressure the governor cuts-in the
compressor. As in the case of the cut-out pressure, the cut-
in pressure should be in accordance with the pressure setting
of  the piece number being used. (Common cutting pressures
are between 90-105 psi.)

Never condemn or adjust the governor pressure settings
unless they are checked with an accurate test gauge or a
dash gauge that is registering accurately. If the pressure
settings of the D-2 Governor are inaccurate or it is necessary
that they be changed, the adjustment procedure follows.
Note: If the governor cover is marked nonadjustable and the

adjusting stem has been sheared off, this is a nonserviceable
governor and must be replaced with a new or remanufactured
unit.

A. Remove the top cover from the governor.

B. Loosen the adjusting screw locknut.

C. To raise the pressure settings, turn the adjusting screw
counter-clockwise. To lower the pressure settings,
turn the adjusting screw clockwise. Note: Be careful
not to overadjust. Each 1/4 turn of the adjusting screw
raises or lowers the pressure setting approximately 4
psi.

D. When proper adjustment is obtained, tighten the
adjusting screw locknut and replace the cover.

(Note: The pressure range between cut-in and cut-out is not
adjustable.)

LEAKAGE TEST

Leakage tests on the D-2 governor should be made in both
cut-in and cut-out positions.

CUT-IN POSITION

Apply soap solution around the cover and to the exhaust
port. Slight bubble leakage permitted. Excessive leakage
indicates a faulty inlet valve or lower piston o-ring.

CUT-OUT POSITION

Apply soap solution around the cover and to the exhaust
port. Slight bubble leakage permitted. Excessive leakage
indicates a faulty exhaust valve seat, exhaust stem o-ring,
or o-ring at the top of the piston.

If the governor does not function as described or leakage is
excessive, it is recommended that it be replaced with a new
or remanufactured unit, or repaired with genuine Bendix parts
available at authorized Bendix parts outlets.

IMPORTANT! PLEASE READ:

When working on or around air brake systems and
components, the following precautions should be ob-
served:

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.
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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. 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.

10. Components with stripped threads or damaged
parts should be replaced rather than repaired.
Repairs requiring machining or welding should not
be at tempted 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.

REMOVING AND INSTALLING

REMOVING
1. Block and hold vehicle by means other than air brakes.

2. Drain air brake system.

3. If the governor is compressor-mounted type, disconnect
reservoir air line. If the governor is remote- mounted, dis-
connect both the unloader and reservoir air lines.

4. Remove governor mounting bolts, then governor.

Caution: Prior to disassembly, it is required to have the
proper maintenance kit available to replace parts to be
discarded during disassembly.

DISASSEMBLY
1. Clean the governor exterior of dirt and grease.

2. If the governor cover is marked nonadjustable and the
adjusting screw has been sheared off, this is a
nonserviceable governor and must be replaced with a
new or remanufactured unit.

3. If the governor has a blue nonmetallic cover, (refer to
Figure 2) hold governor with one hand, with the other

hand grip cover from the top and pull up with thumb until
cover disengages from the governor body. If top cover on
governor is made of rubber or clear nonmetallic material
unscrew cover until it releases from the adjusting screw
(4) of governor. Remove o-ring (20, Figure 2) if present.
Note: O-ring (20) is used on Hi-Temp and waterproof
governors only.

4. With a pair of retaining ring pliers, remove the spring
assembly retaining ring (1) and save.

5. Pull the adjusting screw (4) and spring assembly out of
the governor body (2).

Note: Disassembly of the spring assembly normally is
not required. (Reuse and do not wash the assembly
because lubrication may be removed.) If Disassembly
of the spring assembly is necessary, the following in-
structions apply; otherwise, proceed to Step 6.

Remove the lock nut (3), then the hex-shaped upper
spring seat (16) from the adjusting screw (4). Remove
the pressure setting spring (17), lower spring seat (19),
spring guide (18) and the other lower spring seat (19)
from the adjusting screw (4).

6. Gently tap the open end of the valve body on a flat sur-
face to remove the exhaust stem (5), the exhaust stem
spring (6), and piston assembly (11). Items 5 and 11
may be made of metal or nonmetallic material.

7. Remove and discard the two o-rings (8) on the piston
O.D. and with a hooked wire remove and discard the o-
ring (12) from the piston l.D. On nonmetallic piston,
washer (13) and retaining ring (14) may be removed to
facilitate removal of o-ring (12).

8. If piston assembly is nonmetallic (Figure 3), use a small
screwdriver and carefully insert blade of screwdriver be-
tween two of the ears of the retainer ring in the bottom of
the piston (11) and pry retainer ring (15) out of the piston
and discard. Remove inlet/exhaust valve spring (9) and
the inlet/exhaust valve (10) and discard. If piston as-
sembly is metallic, disengage inlet/exhaust valve spring
(9) from recess in bottom of piston (11), remove inlet/
exhaust valve spring (9), and the inlet exhaust valve (10)
and discard.

9. Remove and discard filters (7) from unloader and reser-
voir ports in governor body.

CLEANING AND INSPECTION
1. Clean all remaining parts in mineral spirits.

2. Inspect body for cracks or other damage. Be particu-
larly careful that all air passages in the body, exhaust
stem, and piston are not obstructed.

3. Check springs for cracks, distortion, or corrosion.

4. Replace all parts which are worn or damaged.
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ASSEMBLY

Prior to assembly, lubricate the two lower body bores, all o-
rings and o-ring grooves with lubricant provided. Note: Also
spring guide and adjusting screw (if disassembled).

1. Install o-ring (12) in piston (11). Replace washer (13)
and retaining ring (14) on nonmetallic piston if removed
during disassembly.

2. Drop the inlet/exhaust valve (10) into place at the bot-
tom of the piston (11).

3. Nonmetallic Piston: Install the inlet/exhaust valve spring
(9) with the small end against the valve, place the retain-
ing ring (15) on top of the large end of the valve spring (9)
[concave side of retaining ring (15) facing away from pis-
ton (11)], press into piston with thumb, making sure ears
of retaining ring (15) are seated into piston (11) as far as
possible.

Note: Do not use a press or hammer to install retaining
ring. Excessive force may damage the piston.

Metallic Piston: Install the inlet/exhaust valve spring
(9) with the small end against the valve. Press the spring
down until the larger coiled end snaps into the recess
inside the piston (11).

4. Install the piston o-rings (8) on the piston (11).

5. Install the exhaust stem spring (6) in the piston (11) with
the large coil end next to the piston.

6. Install the exhaust stem (5) through spring (6) and into
piston (11).

7. Install assembled piston (11) into the governor body (2).

8. If the spring assembly was not disassembled, proceed
to Step 9.   If the spring assembly was disassembled,
the following instructions apply: install on the adjusting
screw (4) in this order; lower spring seat (19), spring
guide (18), spring seat (19), pressure setting spring (17),
hex-shaped upper spring seat (16). Screw the upper
spring seat onto the adjusting screw until the distance
from the top of the seat to the bottom of the adjusting

screw head is approximately 1-7/8 inches. Install the
lock nut (3).

9. Install the adjusting screw (4) and spring assembly into
the governor body (2).

10. Install retaining ring (1) making certain that it seats com-
pletely into the groove in the governor body (2).

If cover provided in kit is black rubber, (refer to Figure 2)
install by pushing it onto the adjusting screw.

If cover provided in kit is clear nonmetallic, install o-ring
(20) and screw cover onto the adjusting screw. Tighten
until cover bottoms on governor body. Note: O-ring (20)
is used only on Hi-Temp and waterproof governors. If
cover provided in kit is blue nonmetallic place cover over
one edge of top of governor; with index finger catch knob
on top of cover and pull until cover snaps into place.

Note: Nonmetallic cover should be at room temperature
for ease of assembly. Do not attempt to force cover on
square to the governor body.

12. Install filters (7) in governor body. The head of a pencil
makes a satisfactory installation tool.

INSTALLATION
1. If the governor is compressor-mounted, clean the mount-

ing pad on both the compressor and governor. Clean
connecting line, or lines. Be certain the unloading port
is clear and clean. If the governor is mounted remotely,
it should be positioned so that its exhaust port points
down. It should be mounted higher than the compressor
so that its connecting lines will drain away from the gov-
ernor.

2. Install governor.

3. If compressor-mounted type, use the governor mounting
gasket provided.

4. Connect air lines to governor.

5. Perform operating and leakage tests as outlined under
Service Tests section.

BW1425  © AlliedSignal Truck Brake Systems 1/1999  Printed in U.S.A.
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R -12 &  R -14 R E L AY VA LVE S

DE S C R IP T ION

T he R elay Valve in an air brake s ys tem functions  as  a
relay s tation to s peed up the application and releas e of
the brakes . T he valve is  normally mounted at the rear of
the vehicle in proximity to the chambers  it s erves . T he
valve operates  as  a remote controlled brake valve that
delivers  or releas es  air to the chambers  in res pons e to the
control air delivered to it from the foot brake valve or other
s ource.

T he R -12 and R -14 R elay Valves  are des igned for either
res ervoir or frame mounting. A univers al mounting bracket
is  furnished that permits  easy interchange with other B endix
relay valves . B oth valves  are available in the two body
s tyles  illus trated in F igure 1. T he R -14 differs  from the R -
1 2  in tha t it inc orpora te s  a  quic k  re le a s e  a nd
anti-compounding feature located above its  horizontal
s ervice port. T he R -14’s  anti-compound feature allows  it
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to be conveniently us ed as  either a s ervice or s pring brake
relay valve. An exhaus t cover is  ins talled that protects  the
1/8" balance port when the R -14 anti-compound feature is
not in us e.

All parts  are interchangeable between the R -12 and R -14
with the exception of the detail components  of the R -14
cover. B oth valves  make extens ive us e of non-metallic
internal components .  F or eas e of s ervicing,  the inlet/
exhaus t valve can be replaced without the need for line
removal.

OP E R AT ION

AP P L IC ATION

Air pres s ure delivered to the s ervice port enters  the s mall
cavity above the pis ton and moves  the pis ton down. T he
exhaus t s eat moves  down with the pis ton and s eats  on the
inner or exhaus t portion of the inlet/exhaus t valve, s ealing
off the exhaus t pas s age. At the s ame time, the outer or
inlet portion of the inlet/exhaus t valve moves  off its  s eat,
permitting s upply air to flow from the res ervoir, pas t the
open inlet valve and into the brake chambers .

B AL ANC E

T he air pres s ure being delivered by the open inlet valve
als o is  effective on the bottom area of the relay pis ton.
W hen air pres s ure beneath the pis ton equals  the s ervice
air pres s ure above, the pis ton lifts  s lightly and the inlet
s pring returns  the inlet valve to its  s eat. T he exhaus t re-
mains  clos ed as  the s ervice line pres s ure balances  the

delivery pres s ure. As  delivered air pres s ure is  changed,
the valve reacts  ins tantly to the change, holding the brake
application at that level.

E XHAUS T  OR  R E L E AS E

W hen air pres s ure is  releas ed from the s ervice port and
air pres s ure in the cavity above the relay pis ton is  ex-
haus ted, air pres s ure beneath the pis ton lifts  the relay
pis ton and the exhaus t s eat moves  away from the exhaus t
valve, opening the exhaus t pas s age. W ith the exhaus t
pas s age open, the air pres s ure in the brake chambers  is
then permitted to exhaus t through the exhaus t port, re-
leas ing the brakes .

ANTI C OMP OUNDING  (S IMULTANE OUS
S E R V IC E  AND PAR K  AP P L IC ATION)

In thos e applications  where the R -14 R elay Valve is  us ed
to control s pring brake chambers ,  the anti-compound
feature may be utilized. W ith the anti-compound feature
of the R -14 connected, a s ervice application made while
the vehicle is  parked is  countered by a releas e of the
parking brakes . To utilize this  feature, the exhaus t cover
of the quick releas e portion of the R -14 is  removed and a
line is  ins talled which is  connected to the delivery of the
s ervice brake valve or relay valve. W ith no air pres s ure at
the service port of the R -14, the parking brakes  are applied.
If a s ervice brake application is  made, air from the s ervice
brake valve enters  the exhaus t port of the quick releas e of
the R -14 and moves  the diaphragm, blocking the s ervice
port.  Air then proceeds  into the cavity above the relay
pis ton, forces  the pis ton down, clos ing the exhaus t and
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opening the inlet to deliver air to the s pring brake cavity
as  des cribed under the s ection of this  manual entitled
Application.

P R E V E NTIV E  MAINTE NANC E

Important:  R eview the warranty policy before performing
any intrus ive maintenance procedures . An extended war-
ranty may be voided if intrus ive maintenance is  performed
during this  period.

B ecaus e no two vehicles  operate under identical condi-
tions , maintenance and maintenance intervals  will vary.
E xperience is  a valuable guide in determining the bes t
maintenance interval for any one particular operation.

1. E very three months  or 25,000 miles  or 900 operating
hours  check for proper operation.

2. E very twelve months  or 100,000 miles  or 3600 operat-
ing hours : dis as s emble valve, clean parts  with mineral
s pirits . R eplace all rubber parts  and any part worn or
damaged. C heck for proper operation before placing
vehicle in s ervice.

OP E R AT IONAL  AND L E AK AG E  T E S T

1. C hock the wheels , fully charge air brake s ys tem and
adjus t the brakes .

2. Make s everal brake applications  and check for prompt
application and releas e at each wheel.

3. C heck for inlet valve and o-ring leakage.

A. Make this  check with the s ervice brakes  releas ed
when the R -12 or R -14 is  used to control the service
brakes .

B . Make the check with the s pring brakes  applied
(PAR K ) when the R -14 is  us ed to control the s pring
brakes . C oat the exhaus t port and the area around
the retaining ring with a s oap s olution; a 1 inch
bubble in 3 s econds  leakage is  permitted.

4. C heck for exhaus t valve leakage.

A. Make this  check with the service brakes  fully applied
if the R -12 or R -14 control the s ervice brakes .

B . Make this  check with the s pring brakes  fully re-
leas ed if the R -14 is  us ed to control the s pring
brakes . C oat the exhaus t port with a s oap s olution;
a 1 inch bubble in 3 s econds  leakage is  permitted.
C oat the outs ide of the valve where the cover joins
the body to check for s eal ring leakage; no leakage
is  permitted.

5. If the R -14 is  us ed to control the s pring brakes , place
the park control in the releas ed pos ition and coat the
balance port with a s oap s olution to check the dia-
phragm and its  s eat. Leakage equivalent to a 1 inch
bubble in 3 s econds  is  permitted.

Note:  If the anti-compound feature is  in us e,  the line
attached to the balance port mus t be dis connected to
perform this  tes t.

If the valves  do not function as  des cribed above, or if leak-
age is  exces s ive, it is  recommended that the valves  be
replaced with new or remanufactured units  or repaired with
genuine B endix parts , available at any authorized B endix
parts  outlet.

R E MOVA L  AND INS TAL L AT ION

R E MOVAL

1. B lock and hold vehicle by means  other than air brakes .

2. Drain air brake s ys tem res ervoirs .

3. If entire valve is  to be removed, identify air lines  to
facilitate ins tallation.

4. Dis connect air lines  from valve*.

5. R emove valve from res ervoir or if remotely mounted,
remove mounting bolts  and then valve.

*It is  generally not neces s ary to remove entire valve to
s ervice the inlet/exhaus t valve. T he inlet/exhaus t valve
ins ert can be removed by removing the s nap ring, exhaus t
cover as s embly and then inlet/exhaus t valve.

C aution:  Drain all res ervoirs  before attempting to remove
the inlet exhaus t valve.

DIS AS S E MB LY

Note:  P rior to disassembly, mark the location of the mount-
ing bracket to the cover and the cover to the body.

1. R emove the four (4) cap s crews  and lockwas hers
s ecuring the cover to the body.

2. R emove the cover, s ealing ring, and mounting bracket.

3. R emove the pis ton and o-ring from the body.

4. W hile depres s ing the exhaus t cover,  remove the
retaining ring and s lowly relax the s pring beneath the
exhaus t cover.

5. R emove the exhaus t cover as s embly and o-rings .

6. R emove the inlet/exhaus t valve return s pring from the
body.

7. R emove the inlet/exhaus t valve from the body.

8. R emove the valve retainer from the inlet/exhaust valve.

9. R emove the P hillips  head s crew and exhaus t cover
from the R -14 cover.

10. R emove the s ervice port cap nut and o-ring from the
R -14.

11. R emove the diaphragm from the R -14 cover.



3

m a i n l o c a l g l o b a l o p e r a t i o n tr o u b l e -
m e n u s e a r c h s e a r c h s h o o t i n g

opening the inlet to deliver air to the s pring brake cavity
as  des cribed under the s ection of this  manual entitled
Application.

P R E V E NTIV E  MAINTE NANC E

Important:  R eview the warranty policy before performing
any intrus ive maintenance procedures . An extended war-
ranty may be voided if intrus ive maintenance is  performed
during this  period.

B ecaus e no two vehicles  operate under identical condi-
tions , maintenance and maintenance intervals  will vary.
E xperience is  a valuable guide in determining the bes t
maintenance interval for any one particular operation.

1. E very three months  or 25,000 miles  or 900 operating
hours  check for proper operation.

2. E very twelve months  or 100,000 miles  or 3600 operat-
ing hours : dis as s emble valve, clean parts  with mineral
s pirits . R eplace all rubber parts  and any part worn or
damaged. C heck for proper operation before placing
vehicle in s ervice.

OP E R AT IONAL  AND L E AK AG E  T E S T

1. C hock the wheels , fully charge air brake s ys tem and
adjus t the brakes .

2. Make s everal brake applications  and check for prompt
application and releas e at each wheel.

3. C heck for inlet valve and o-ring leakage.

A. Make this  check with the s ervice brakes  releas ed
when the R -12 or R -14 is  used to control the service
brakes .

B . Make the check with the s pring brakes  applied
(PAR K ) when the R -14 is  us ed to control the s pring
brakes . C oat the exhaus t port and the area around
the retaining ring with a s oap s olution; a 1 inch
bubble in 3 s econds  leakage is  permitted.

4. C heck for exhaus t valve leakage.

A. Make this  check with the service brakes  fully applied
if the R -12 or R -14 control the s ervice brakes .

B . Make this  check with the s pring brakes  fully re-
leas ed if the R -14 is  us ed to control the s pring
brakes . C oat the exhaus t port with a s oap s olution;
a 1 inch bubble in 3 s econds  leakage is  permitted.
C oat the outs ide of the valve where the cover joins
the body to check for s eal ring leakage; no leakage
is  permitted.

5. If the R -14 is  us ed to control the s pring brakes , place
the park control in the releas ed pos ition and coat the
balance port with a s oap s olution to check the dia-
phragm and its  s eat. Leakage equivalent to a 1 inch
bubble in 3 s econds  is  permitted.

Note:  If the anti-compound feature is  in us e,  the line
attached to the balance port mus t be dis connected to
perform this  tes t.

If the valves  do not function as  des cribed above, or if leak-
age is  exces s ive, it is  recommended that the valves  be
replaced with new or remanufactured units  or repaired with
genuine B endix parts , available at any authorized B endix
parts  outlet.

R E MOVA L  AND INS TAL L AT ION

R E MOVAL

1. B lock and hold vehicle by means  other than air brakes .

2. Drain air brake s ys tem res ervoirs .

3. If entire valve is  to be removed, identify air lines  to
facilitate ins tallation.

4. Dis connect air lines  from valve*.

5. R emove valve from res ervoir or if remotely mounted,
remove mounting bolts  and then valve.

*It is  generally not neces s ary to remove entire valve to
s ervice the inlet/exhaus t valve. T he inlet/exhaus t valve
ins ert can be removed by removing the s nap ring, exhaus t
cover as s embly and then inlet/exhaus t valve.

C aution:  Drain all res ervoirs  before attempting to remove
the inlet exhaus t valve.

DIS AS S E MB LY

Note:  P rior to disassembly, mark the location of the mount-
ing bracket to the cover and the cover to the body.

1. R emove the four (4) cap s crews  and lockwas hers
s ecuring the cover to the body.

2. R emove the cover, s ealing ring, and mounting bracket.

3. R emove the pis ton and o-ring from the body.

4. W hile depres s ing the exhaus t cover,  remove the
retaining ring and s lowly relax the s pring beneath the
exhaus t cover.

5. R emove the exhaus t cover as s embly and o-rings .

6. R emove the inlet/exhaus t valve return s pring from the
body.

7. R emove the inlet/exhaus t valve from the body.

8. R emove the valve retainer from the inlet/exhaust valve.

9. R emove the P hillips  head s crew and exhaus t cover
from the R -14 cover.

10. R emove the s ervice port cap nut and o-ring from the
R -14.

11. R emove the diaphragm from the R -14 cover.
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C L E ANING  AND INS P E C TION

1. Was h all metal parts  in mineral s pirits  and dry them
thoroughly.

(Note:  W hen rebuilding, all s prings  and all rubber parts
s hould be replaced.)

2. Ins pect all metal parts  for deterioration and wear, as
evidenced by s cratches , s coring and corros ion.

3. Ins pect the exhaus t valve s eat on the relay pis ton for
nicks  and s cratches  which could caus e exces s ive
leakage.

4. Ins pect the inlet valve s eat in the body for s cratches
and nicks , which could caus e exces s ive leakage.

5. Inspect the exhaust seat of the quick release diaphragm
in the R -14 cover and make s ure all internal air pas -
s ages  in this  area are open and clean and free of nicks
and s cratches .

6. R eplace all parts  not cons idered s erviceable during
thes e inspections  and all s prings  and rubber parts . Us e
only genuine B endix replacement parts , available from
any authorized B endix parts  outlet.

AS S E MB LY

Note:  All torque s pecified in this  manual are as s embly
torque and can be expected to fall off s lightly after as s em-
bly.  Do not re-torque after initial as s embly torque fall.
F or as s embly, hand wrenches  are recommended.

P rior to as s embly, lubricate all o-rings , o-ring bores  and
any s liding s urface with a s ilicone lubricant equivalent to
Dow C orning #10.

1. Ins tall large pis ton o-ring on pis ton.

2. Ins tall inner and outer o-rings  in the exhaus t cover
as s embly.

3. Ins tall the s ealing ring on the cover.

4. Ins tall pis ton in body, taking care not to damage the
pis ton o-ring.

5. Noting the reference marks  made during dis as s embly,
ins tall the cover on the valve body and the mounting
bracket on the cover.

6. S ecure the mounting bracket and cover to the body
us ing the four (4) cap s crews  and lock was hers . Torque
to 80-120 inch pounds .

7. Ins tall the valve retainer on the inlet/exhaus t valve and
ins tall in the body.

8. Ins tall the inlet/exhaus t valve return s pring in the body.

9. Ins tall the exhaus t cover as s embly in the body, taking
care not to damage the o-ring.

10. W hile depres s ing the exhaus t cover, ins tall the retain-
ing ring. Make certain the retainer is  completely s eated
in its  groove in the body.

11. Ins tall the R -14 s ervice port cap nut o-ring on the cap
nut. Ins tall the diaphragm in the R -14 cover making
certain it is  pos itioned between the guide ribs  in the
cover.

13. Ins tall the s ervice port cap nut and torque to 150 inch
pounds .

14. If the quick releas e exhaus t port was  protected with an
exhaus t cover,  ins ta ll the cover us ing the #10-24
P hillips  head s crew.  Torque to approx.  15-25 inch
pounds .

15. Test the valves  as  outlined in the Operational and Leak-
age Tes t s ection before returning the valve to s ervice.

INS TAL L ATION

1. C lean air lines .

2. Ins pect all lines  and/or hos es  for damage and replace
as  neces s ary.

3. Ins tall valve and tighten mounting bolts .

4. C onnect air lines  to valve (plug any unus ed ports ).

5. Tes t valve as  outlined in Operational and Leakage
Tes ts .

IMP OR TANT !  P L E AS E  R E AD

When working on or around a vehic le, the following
general precautions  s hould be obs erved:

1. P ark the vehic le on a level s urface, apply the park-
ing brakes , and always  block the wheels .

2. S top the engine when working around the vehic le.

3. If the vehic le is  equipped with air brakes , make
certain to drain the air pres s ure from all res ervoirs
before beginning ANY  work on the vehic le.

4. F o llo wing the v ehic le  ma nufa c turer ’s  rec o m-
mended proc edures ,  dea c tiv a te the elec tr ic a l
s ys tem in a manner that removes  all elec tric al
power from the vehic le.

5. When working in the engine compartment the en-
gine s hould be s hut off.  W here c irc ums tanc es
require that the engine be in operation, E XT R E ME
C AUT ION s hould be us ed to prevent pers onal in-
jury res ulting from contact with moving, rotating,
lea k ing,  hea ted,  o r  e lec tr ic a l ly  c ha rged c o m-
ponents .

6. Never connect or dis connect a hos e or line con-
taining pres s ure;  it may whip.  Never remove a
component or plug unles s  you are certain all s ys -
tem pres s ure has  been depleted.

7. Never exceed recommended pres s ures  and always
wear s afety glas s es .
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8. Do not attempt to ins tall,  remove, dis as s emble or
as s emble a c omponent until you have read and
thoroughly unders tand the recommended proce-
dures . Us e only the proper tools  and obs erve all
precautions  pertaining to us e of thos e tools .

9. Us e only genuine B endix replacement parts , com-
ponents , and kits . R eplacement hardware, tubing,
hos e, fittings , etc . s hould be of equivalent s ize,
type, and s trength as  original equipment and be
des igned s pec ific ally for s uc h applic ations  and
s ys tems .

10. C omponents  with s tripped threads  or damaged
parts  s hould be replaced rather than repaired. R e-
pairs  requiring machining or welding s hould not
be at tempted unles s  s pec ific ally approved and
s tated by the vehic le or component manufacturer.

11. P rior to returning the vehic le to s ervice, make cer-
tain all components  and s ys tems  are res tored to
their proper operating condition.
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main loc al global operation trouble-
menu s earc h s earc h s hooting

R -12DC  R E L AY  VA LV E  WIT H B IAS E D DOUB L E  C HE C K

DE S C R IP T ION

T he R elay Valve in an air brake s ys tem functions  as  a relay
s tation to s peed up the application and releas e of the
brakes . T he valve is  normally mounted at the rear of the
vehicle in proximity to the chambers  it s erves .  T he valve
operates  as  a remote controlled brake valve that delivers

F IG UR E  1 - E XT E R IOR  V IE WS .
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or releas es  air to the chambers  in res pons e to the control
air delivered to it from the foot brake valve.

T he R -12DC  R elay Valves  are des igned for either reservoir
or frame mounting.  (S ee F igure 1).  F or eas e of s ervicing,
the inlet/exhaus t valve can be replaced without the need
for line removal.
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to be conveniently us ed as  either a s ervice or s pring brake
relay valve. An exhaus t cover is  ins talled that protects  the
1/8" balance port when the R -14 anti-compound feature is
not in us e.

All parts  are interchangeable between the R -12 and R -14
with the exception of the detail components  of the R -14
cover. B oth valves  make extens ive us e of non-metallic
internal components .  F or eas e of s ervicing,  the inlet/
exhaus t valve can be replaced without the need for line
removal.

OP E R AT ION

AP P L IC ATION

Air pres s ure delivered to the s ervice port enters  the s mall
cavity above the pis ton and moves  the pis ton down. T he
exhaus t s eat moves  down with the pis ton and s eats  on the
inner or exhaus t portion of the inlet/exhaus t valve, s ealing
off the exhaus t pas s age. At the s ame time, the outer or
inlet portion of the inlet/exhaus t valve moves  off its  s eat,
permitting s upply air to flow from the res ervoir, pas t the
open inlet valve and into the brake chambers .

B AL ANC E

T he air pres s ure being delivered by the open inlet valve
als o is  effective on the bottom area of the relay pis ton.
W hen air pres s ure beneath the pis ton equals  the s ervice
air pres s ure above, the pis ton lifts  s lightly and the inlet
s pring returns  the inlet valve to its  s eat. T he exhaus t re-
mains  clos ed as  the s ervice line pres s ure balances  the

delivery pres s ure. As  delivered air pres s ure is  changed,
the valve reacts  ins tantly to the change, holding the brake
application at that level.

E XHAUS T  OR  R E L E AS E

W hen air pres s ure is  releas ed from the s ervice port and
air pres s ure in the cavity above the relay pis ton is  ex-
haus ted, air pres s ure beneath the pis ton lifts  the relay
pis ton and the exhaus t s eat moves  away from the exhaus t
valve, opening the exhaus t pas s age. W ith the exhaus t
pas s age open, the air pres s ure in the brake chambers  is
then permitted to exhaus t through the exhaus t port, re-
leas ing the brakes .

ANTI C OMP OUNDING  (S IMULTANE OUS
S E R V IC E  AND PAR K  AP P L IC ATION)

In thos e applications  where the R -14 R elay Valve is  us ed
to control s pring brake chambers ,  the anti-compound
feature may be utilized. W ith the anti-compound feature
of the R -14 connected, a s ervice application made while
the vehicle is  parked is  countered by a releas e of the
parking brakes . To utilize this  feature, the exhaus t cover
of the quick releas e portion of the R -14 is  removed and a
line is  ins talled which is  connected to the delivery of the
s ervice brake valve or relay valve. W ith no air pres s ure at
the service port of the R -14, the parking brakes  are applied.
If a s ervice brake application is  made, air from the s ervice
brake valve enters  the exhaus t port of the quick releas e of
the R -14 and moves  the diaphragm, blocking the s ervice
port.  Air then proceeds  into the cavity above the relay
pis ton, forces  the pis ton down, clos ing the exhaus t and

INLET/
EXHAUST
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opening the inlet to deliver air to the s pring brake cavity
as  des cribed under the s ection of this  manual entitled
Application.

P R E V E NTIV E  MAINTE NANC E

Important:  R eview the warranty policy before performing
any intrus ive maintenance procedures . An extended war-
ranty may be voided if intrus ive maintenance is  performed
during this  period.

B ecaus e no two vehicles  operate under identical condi-
tions , maintenance and maintenance intervals  will vary.
E xperience is  a valuable guide in determining the bes t
maintenance interval for any one particular operation.

1. E very three months  or 25,000 miles  or 900 operating
hours  check for proper operation.

2. E very twelve months  or 100,000 miles  or 3600 operat-
ing hours : dis as s emble valve, clean parts  with mineral
s pirits . R eplace all rubber parts  and any part worn or
damaged. C heck for proper operation before placing
vehicle in s ervice.

OP E R AT IONAL  AND L E AK AG E  T E S T

1. C hock the wheels , fully charge air brake s ys tem and
adjus t the brakes .

2. Make s everal brake applications  and check for prompt
application and releas e at each wheel.

3. C heck for inlet valve and o-ring leakage.

A. Make this  check with the s ervice brakes  releas ed
when the R -12 or R -14 is  used to control the service
brakes .

B . Make the check with the s pring brakes  applied
(PAR K ) when the R -14 is  us ed to control the s pring
brakes . C oat the exhaus t port and the area around
the retaining ring with a s oap s olution; a 1 inch
bubble in 3 s econds  leakage is  permitted.

4. C heck for exhaus t valve leakage.

A. Make this  check with the service brakes  fully applied
if the R -12 or R -14 control the s ervice brakes .

B . Make this  check with the s pring brakes  fully re-
leas ed if the R -14 is  us ed to control the s pring
brakes . C oat the exhaus t port with a s oap s olution;
a 1 inch bubble in 3 s econds  leakage is  permitted.
C oat the outs ide of the valve where the cover joins
the body to check for s eal ring leakage; no leakage
is  permitted.

5. If the R -14 is  us ed to control the s pring brakes , place
the park control in the releas ed pos ition and coat the
balance port with a s oap s olution to check the dia-
phragm and its  s eat. Leakage equivalent to a 1 inch
bubble in 3 s econds  is  permitted.

Note:  If the anti-compound feature is  in us e,  the line
attached to the balance port mus t be dis connected to
perform this  tes t.

If the valves  do not function as  des cribed above, or if leak-
age is  exces s ive, it is  recommended that the valves  be
replaced with new or remanufactured units  or repaired with
genuine B endix parts , available at any authorized B endix
parts  outlet.

R E MOVA L  AND INS TAL L AT ION

R E MOVAL

1. B lock and hold vehicle by means  other than air brakes .

2. Drain air brake s ys tem res ervoirs .

3. If entire valve is  to be removed, identify air lines  to
facilitate ins tallation.

4. Dis connect air lines  from valve*.

5. R emove valve from res ervoir or if remotely mounted,
remove mounting bolts  and then valve.

*It is  generally not neces s ary to remove entire valve to
s ervice the inlet/exhaus t valve. T he inlet/exhaus t valve
ins ert can be removed by removing the s nap ring, exhaus t
cover as s embly and then inlet/exhaus t valve.

C aution:  Drain all res ervoirs  before attempting to remove
the inlet exhaus t valve.

DIS AS S E MB LY

Note:  P rior to disassembly, mark the location of the mount-
ing bracket to the cover and the cover to the body.

1. R emove the four (4) cap s crews  and lockwas hers
s ecuring the cover to the body.

2. R emove the cover, s ealing ring, and mounting bracket.

3. R emove the pis ton and o-ring from the body.

4. W hile depres s ing the exhaus t cover,  remove the
retaining ring and s lowly relax the s pring beneath the
exhaus t cover.

5. R emove the exhaus t cover as s embly and o-rings .

6. R emove the inlet/exhaus t valve return s pring from the
body.

7. R emove the inlet/exhaus t valve from the body.

8. R emove the valve retainer from the inlet/exhaust valve.

9. R emove the P hillips  head s crew and exhaus t cover
from the R -14 cover.

10. R emove the s ervice port cap nut and o-ring from the
R -14.

11. R emove the diaphragm from the R -14 cover.
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C L E ANING  AND INS P E C TION

1. Was h all metal parts  in mineral s pirits  and dry them
thoroughly.

(Note:  W hen rebuilding, all s prings  and all rubber parts
s hould be replaced.)

2. Ins pect all metal parts  for deterioration and wear, as
evidenced by s cratches , s coring and corros ion.

3. Ins pect the exhaus t valve s eat on the relay pis ton for
nicks  and s cratches  which could caus e exces s ive
leakage.

4. Ins pect the inlet valve s eat in the body for s cratches
and nicks , which could caus e exces s ive leakage.

5. Inspect the exhaust seat of the quick release diaphragm
in the R -14 cover and make s ure all internal air pas -
s ages  in this  area are open and clean and free of nicks
and s cratches .

6. R eplace all parts  not cons idered s erviceable during
thes e inspections  and all s prings  and rubber parts . Us e
only genuine B endix replacement parts , available from
any authorized B endix parts  outlet.

AS S E MB LY

Note:  All torque s pecified in this  manual are as s embly
torque and can be expected to fall off s lightly after as s em-
bly.  Do not re-torque after initial as s embly torque fall.
F or as s embly, hand wrenches  are recommended.

P rior to as s embly, lubricate all o-rings , o-ring bores  and
any s liding s urface with a s ilicone lubricant equivalent to
Dow C orning #10.

1. Ins tall large pis ton o-ring on pis ton.

2. Ins tall inner and outer o-rings  in the exhaus t cover
as s embly.

3. Ins tall the s ealing ring on the cover.

4. Ins tall pis ton in body, taking care not to damage the
pis ton o-ring.

5. Noting the reference marks  made during dis as s embly,
ins tall the cover on the valve body and the mounting
bracket on the cover.

6. S ecure the mounting bracket and cover to the body
us ing the four (4) cap s crews  and lock was hers . Torque
to 80-120 inch pounds .

7. Ins tall the valve retainer on the inlet/exhaus t valve and
ins tall in the body.

8. Ins tall the inlet/exhaus t valve return s pring in the body.

9. Ins tall the exhaus t cover as s embly in the body, taking
care not to damage the o-ring.

10. W hile depres s ing the exhaus t cover, ins tall the retain-
ing ring. Make certain the retainer is  completely s eated
in its  groove in the body.

11. Ins tall the R -14 s ervice port cap nut o-ring on the cap
nut. Ins tall the diaphragm in the R -14 cover making
certain it is  pos itioned between the guide ribs  in the
cover.

13. Ins tall the s ervice port cap nut and torque to 150 inch
pounds .

14. If the quick releas e exhaus t port was  protected with an
exhaus t cover,  ins ta ll the cover us ing the #10-24
P hillips  head s crew.  Torque to approx.  15-25 inch
pounds .

15. Test the valves  as  outlined in the Operational and Leak-
age Tes t s ection before returning the valve to s ervice.

INS TAL L ATION

1. C lean air lines .

2. Ins pect all lines  and/or hos es  for damage and replace
as  neces s ary.

3. Ins tall valve and tighten mounting bolts .

4. C onnect air lines  to valve (plug any unus ed ports ).

5. Tes t valve as  outlined in Operational and Leakage
Tes ts .

IMP OR TANT !  P L E AS E  R E AD

When working on or around a vehic le, the following
general precautions  s hould be obs erved:

1. P ark the vehic le on a level s urface, apply the park-
ing brakes , and always  block the wheels .

2. S top the engine when working around the vehic le.

3. If the vehic le is  equipped with air brakes , make
certain to drain the air pres s ure from all res ervoirs
before beginning ANY  work on the vehic le.

4. F o llo wing the v ehic le  ma nufa c turer ’s  rec o m-
mended proc edures ,  dea c tiv a te the elec tr ic a l
s ys tem in a manner that removes  all elec tric al
power from the vehic le.

5. When working in the engine compartment the en-
gine s hould be s hut off.  W here c irc ums tanc es
require that the engine be in operation, E XT R E ME
C AUT ION s hould be us ed to prevent pers onal in-
jury res ulting from contact with moving, rotating,
lea k ing,  hea ted,  o r  e lec tr ic a l ly  c ha rged c o m-
ponents .

6. Never connect or dis connect a hos e or line con-
taining pres s ure;  it may whip.  Never remove a
component or plug unles s  you are certain all s ys -
tem pres s ure has  been depleted.

7. Never exceed recommended pres s ures  and always
wear s afety glas s es .
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8. Do not attempt to ins tall,  remove, dis as s emble or
as s emble a c omponent until you have read and
thoroughly unders tand the recommended proce-
dures . Us e only the proper tools  and obs erve all
precautions  pertaining to us e of thos e tools .

9. Us e only genuine B endix replacement parts , com-
ponents , and kits . R eplacement hardware, tubing,
hos e, fittings , etc . s hould be of equivalent s ize,
type, and s trength as  original equipment and be
des igned s pec ific ally for s uc h applic ations  and
s ys tems .

10. C omponents  with s tripped threads  or damaged
parts  s hould be replaced rather than repaired. R e-
pairs  requiring machining or welding s hould not
be at tempted unles s  s pec ific ally approved and
s tated by the vehic le or component manufacturer.

11. P rior to returning the vehic le to s ervice, make cer-
tain all components  and s ys tems  are res tored 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

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 externaIly adjustable while the PR-4 has a
fixed setting.
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*Formerly SD-03-55
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OPERATION

Air entering the supply port is 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.

4. (PR-3 only) 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.

2. Drain all system reservoirs individually, to 0 psi.

3. 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.

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.
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of the s huttle or dis c will revers e if the pres s ure levels  are
revers ed. Double C heck Valves  are des igned s o that the
s huttle or dis c can never impede the backflow of air in the
exhaust mode.

F igure 3 (s ee page 2) illus trates  a typical us e of a Double
C heck Valve to control a given device, such as trailer brakes,
from either of two control s ources .

F igure 4 (s ee page 2) illus trates  a typical us e of a Double
C heck Valve to s upply air to a s ys tem or s ys tems  from
either of two separate sources , whichever is  at the greater
pres s ure level. In this  type of ins tallation the pres s ure
differential to which the valve is  subjected may under certain
conditions  be minimal.  It is  therefore s ugges ted that
performance of the Double C heck Valve will be optimized if
it is  mounted in the horizontal pos ition.

P R E V E NT IV E  MAINT E NANC E

E very 3600 operating hours , 100,000 miles , or yearly,
disassemble, clean and inspect all parts .  Install new parts
if they s how s igns  of wear or deterioration.

DE S C R IP T ION

Double C heck Valves  are us ed in an air brake s ys tem to
direct a flow of air into a common line from either of two
s ources , whichever is  at the higher pres s ure. T hey may be
us ed for directing air flow for s pecific functions  or to s elect
the higher pres s ure of either of two s ources  of air as  a s up-
ply s ource.

AlliedS ignal manufactures two types of Bendix Double C heck
Valves : shuttle and disc.  Although the valves  are somewhat
different phys ically, the s ame function is  performed by both
types .  T he difference in the des ign of the two valves  is  that
the s huttle type has  a movable s huttle to s eal off the lower
pressure source, whereas  the disc type has  a movable disc.

O P E R AT IO N

As air under pressure enters  either end of the Double C heck
Valve (inlet port) the moving s huttle or dis c res ponds  to the
pres s ure and s eals  the oppos ite port, as s uming it is  at a
lower pres s ure level than the other. T he air flow continues
out the delivery port of the Double C heck Valve. T he position

DOUB L E  C HE C K  VA LVE S

F IG UR E  1 - DOUB L E  C HE C K  VA LV E  (S HUT T L E  T Y P E ) F IG UR E  2 - DOUB L E  C HE C K  VA LV E  (DIS C  T Y P E )

DELIVERY

SUPPLY

SUPPLY

SHUTTLE
GUIDE

BODY

O-RING

SUPPLY

DELIVERY

SHUTTLE
VALVE VALVE

DISC

VALVE
GUIDE

BODY

CAP

O-RING

DELIVERY

SUPPLY

DELIVERY

CAP

*F OR ME R LY  S D-03-67
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R es ervoir

B rake Valve

T railer Hand
C ontrol Valve

3. Apply and hold a full foot brake valve application.
C heck exhaust port of Trailer C ontrol Valve for leakage
with soap solution. P ermiss ible 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 outs ide the cab in which cas e it may
be necessary to disconnect this  line to make leakage
check.)

B . If Double C heck Valve is  to be bench tested or tested on
the vehicle, two s eparately controlled air s upplies  mus t
be connected to the inlet ports .

1. Ins tall an accurate tes t gauge in the outlet port or in
a line from outlet port.

2. Apply and releas e air to one inlet port and note that
gauge registers  application and release.

3. R epeat by applying and releas ing air to other inlet
port.

4. Leakage check should be performed at inlet ports  of
valve in the following manner:

a. Dis connect line from one inlet port.

b. Apply air to other inlet port and coat oppos ite
inlet port with s oap s olution. P ermis s ible leakage is
a one inch bubble in five s econds  (100 s ccm).

c . R epeat S tep “b” applying air to other inlet port
while checking oppos ite inlet port for leakage.

If the Double C heck Valve does  not function as  described or
if leakage is  excess ive, it is  recommended that the valve be
repaired or replaced with genuine B endix parts .  T he follow-
ing instructions  should prove helpful:

DIS AS S E MB LY

1. R emove end cap(s) from valve.

2. R emove grommets (if applicable).

3. R emove s huttle and/or s huttle guide, dis c and/or dis c
guide (depending upon type of valve).

C L E ANING  AND INS P E C TION

1. C lean all metal parts  in a cleaning s olvent.

2. Ins pect all metal parts  for s igns  of cracks , wear or dete-
rioration. R eplace all parts  not cons idered s erviceable.

3. R eplace all rubber parts .

AS S E MB LY

1. Ins tall dis c guide, dis c and/or s huttle and s huttle guide.

2. C oat all s tatic s eals  s uch as  o-rings , grommets , etc.
with B W  650M S ilicone lubricant (B W  291126). It is  not
neces s ary to lubricate s huttles  or dis cs .

3. Install grommets .

4. Ins tall end cap(s ).

T E S T ING  OF  R E B UILT  DOUB L E  C HE C K  VALVE

S E R V IC E  C HE C K S

OP E R AT ING  AND L E AK AG E  T E S T

A. W hen the Double C heck Valve is  us ed in conjunction
with a Trailer C ontrol Valve, the following operating and
leakage tes t 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 C ontrol Valve and note
that only the trailer brakes  apply and releas e.  W ith
trailer control valve applied check exhaus t port of
foot brake valve for leakage with s oap s olution.
P ermis s ible leakage is  a one inch bubble in five
s econds  (100 s ccm).

R es ervoir

R es ervoir

T railer S upply

S pring B rake C ontrol

Double C heck
Valve

F IG UR E  4 - DOUB L E  C HE C K  VA LV E :  S Y S T E M WIT H T WO
S UP P LY  S OUR C E S

P P -7

P P -1

F IG UR E  3 - DOUB L E  C HE C K  VA LV E :  C ONT R OL  OF
S Y S T E M F R OM E IT HE R  OF  T WO C ONT R OL  S OUR C E S

Double
C heck
Valve

T o T railer
B rakes
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P erform operating and leakage tes ts  as  des cribed in “S er-
vice C hecks ” s ection.

IMP OR TANT !  P L E AS E  R E AD:
When working on or around a vehic le, the following
general precautions  s hould be obs erved:
1. P ark  the v ehic le on a  lev el s urfac e,  apply the

parking brakes , and always  bloc k the wheels .

2. S top the engine when working around the vehic le.

3. If the vehic le is  equipped with air brakes , make
certain to drain the air pres s ure from all res ervoirs
before beginning ANY  work on the vehic le.

4. F o l l o w i n g  th e  v e h i c l e  m a n u f a c tu r e r ’ s
recommended procedures , deactivate the electrical
s ys tem in a manner that removes  all elec tric al
power from the vehic le.

5. W hen work ing in the engine c ompartment the
engine s hould be s hut off. Where c ircums tances
require that the engine be in operation, E XT R E ME
C AUT ION s hould be us ed to prevent pers onal injury
res ulting from c ontac t with mov ing,  rotating,
l e a k i n g ,  h e a te d ,  o r  e l e c tr i c a l l y  c h a r g e d
components .

6. N ev er  c o nnec t o r  dis c o nn ec t a  ho s e o r  l in e
containing pres s ure;  it may whip. Never remove a
c omponent or plug unles s  you are c ertain a ll
s ys tem pres s ure has  been depleted.

7. Never exceed recommended pres s ures  and always
wear s afety glas s es .

8. Do not attempt to ins tall,  remove, dis as s emble or
as s emble a component until you have read and
th o r o u g h l y  u n d e r s ta n d  th e  r e c o m m e n d e d
procedures . Us e only the proper tools  and obs erve
all precautions  pertaining to us e of thos e tools .

9. U s e only  genuine B endix  repla c ement pa rts ,
c omponents ,  and k its .  R eplac ement hardware,
tubing, hos e, fittings , etc . s hould be of equivalent
s ize, type, and s trength as  original equipment and
be des igned s pecifically for s uch applications  and
s ys tems .

10. C omponents  with s tripped threads  or damaged
parts  s hould be replaced rather than repaired. R e-
pairs  requiring machining or welding s hould not
be attempted unles s  s pec ific ally approved and
s tated by the vehic le or component manufacturer.

11. P rior to returning the vehic le to s ervic e,  make
certain all components  and s ys tems  are res tored
to their proper operating condition.
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B W 1846  © AlliedS ignal Truck B rake S ys tems  C o.  1/1999.  P rinted in U.S .A.
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TW-1, TW-3, TW-4, TW-5 & TW-6 CONTROL VALVES

FIGURE 1 - TW-1

1/8” P.T.
SUPPLY

SCREW

1/8” P.T.
DELIVERY
(2 PORTS)

.28” DIA.
2 HOLES-1.88”

APART

A

FIGURE 2 - TW-3

REVERSED
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**SEE NOTE
2 BELOW
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37.5°
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2

37.5°

1/4” NPT

LEVER
237144

1/4” NPT
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DESCRIPTION

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.

The TW-1 (Figure 1) is normally panel mounted with a steel,
zinc or nylon manually operated lever. Some are equipped
with a steel lever with connectors for Bowden cable control.
All TW-1’s have 1/8" NPT ports.

The TW-3 (Figure 2) is lever operated, either direct or remote
and differs from the TW-1 in having 1/4" NPT ports and larger
capacity. Some versions have a heavy inlet valve spring
making them suitable for vacuum control.

TW-4’s and TW-5’s (Figure 3) are similar to the TW-1
except the plunger is designed for a push button, giving
momentary application whenever the button is depressed.

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.

*Formerly SD-03-64
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FIGURE 3 - TW-4 FIGURE 4 - TW-6

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.

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.

SCREW
PUSH

BUTTON

NUT
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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.

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.

BW1580 © AlliedSignal Truck Brake Systems Co. 1/1999.  Printed in USA.
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PP-1 PP-5
RD-3
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P US H-P UL L  T Y P E  C ONT R OL  VA LVE S :  P P -1, P P -2, P P -5, P P -8, &  R D-3

F IG UR E  1 - P US H-P UL L  T Y P E  C ONT R OL  VA LV E S

*F OR ME R LY  S D-03-61

PP-2

PP-8

DE S C R IP T ION

T he P P  valves  are pus h-pull manually operable on-off air
control valves  with an exhaus t function. Mos t are pres s ure
s ens itive, s o that they will automatically move from the ap-
plied to the exhaus t pos ition as  s upply pres s ure is  reduced
to a certain minimum, depending on the s pring ins talled.
T he exception to this  is  the P P -8 valve and some P P -1 valves
which have no s pring. T he P P -8 valve als o has  a larger di-
ameter s haft for button mounting s o that when ins talled on
the s ame panel with other P P  valves  the buttons  cannot be
inadvertently mixed. T he P P -8 is  normally us ed to operate
tractor s pring brakes  independently from the trailer.

T he P P -5 is  unique in having an auxiliary piston in the lower
cover which, upon receiving a pneumatic s ignal of 18 ps i or
more, will caus e the valve to move from the applied to the
exhaus t pos ition from a 100 ps i application.

T he R D-3 differs  s lightly in that it normally remains  in the
exhaus t pos ition and requires  a cons tant manual force to
hold it in the applied pos ition.

T he P P -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 .

P R E V E NT IV E  MAINT E NANC E

E very s ix months , 50,000 miles  or 1800 operating hours ,
dis as s emble, clean and replace parts  if neces s ary.

R E MOVA L

B lock and/or hold the vehicle by a means  other than air
brakes  and drain all reservoirs .

1. Drive the B utton R oll-P in out with a punch and remove
the button.

2. Mark each air supply line and its  port for easy reinstalla-
tion, then dis connect them.  R emove the valve from the
panel by removing the P anel Mounting Nut.
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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

2. W ith 120 ps i s upply pres s ure, and the button pulled out
(exhaus t pos ition), leakage at the exhaus t port s hould
not exceed a 1" bubble in five s econds ; at the plunger
s tem a 1" bubble in five s econds . T here s hould be no
leakage between upper and lower body.

3. P us h the button in (applied pos ition). Leakage at the
exhaus t port s hould not exceed a 1" bubble in 3 s ec-
onds ; at the plunger a 1" bubble in three s econds . (T he
R D-3 will have to be manually held in this  pos ition.)

4. R educe the s upply pres s ure. At a pres s ure from 60 to
20 psi depending on the spring installed the button should
pop out automatically, exhaus ting the delivery volume.
(T his  does  not apply to the R D-3, P P -8 or s ome P P -
1’s ).

P P -5

1. P roceed as  for P P -1 through S tep 3.

2. C onnect a modulated s ource of air pres s ure to the pilot
air inlet. W ith the button pus hed in (applied pos ition)
with 125 ps i supply pressure and a gradually increas ing
pres s ure applied at the pilot air port the valve s hould
move to the releas e pos ition with a pilot pres s ure of not
more than 18 ps i. Leakage in this  mode s hould not ex-
ceed a 1" bubble in three s econds  at the exhaus t port
and a 1" bubble in five s econds  at the plunger s tem.

P P -2

1. P roceed as  for P P -1 through S tep 1.

2. W ith the button pulled out (exhaus t pos ition), leakage
at the brake valve port or at the plunger stem should not
exceed a 1" bubble in five s econds .

3. P us h the button in. S upply pres s ure s hould be pres ent
in the delivery volume. Leakage at the exhaus t port or
around the plunger s tem should not exceed a 1" bubble
in five seconds .

4. P ull the button out and apply s upply pres s ure at the
brake valve port. S upply pres s ure s hould be pres ent in
the delivery volume and leakage at the exhaus t port
s hould not exceed a 1" bubble in five s econds .

Note:  If any of the above push-pull valves  do not function as
des cribed or if leakage is  exces s ive, it is  recommended
they be returned to our neares t authorized dis tributor for a
factory rebuilt or new valve.

IMPOR TANT ! P L E AS E  R E AD:

When working on or around a vehic le, the following
general precautions  s hould be obs erved:

1. P ark the vehic le on a level s urface, apply the park-
ing brakes , and always  block the wheels .

2. S top the engine when working around the vehic le.

INS TAL L ING

1. Ins tall valve in panel, s ecuring with the P anel Mounting
Nut.

2. R econnect the air lines using marks made during removal
as  a guide.

3. Install the operating button. S ecure the operating button
by ins talling the B utton R oll P in.

DIS AS S E MB LY:   P P -1, P P -8 AND R D-3

1. R emove the two cap s crews  (3) which retain the lower
cover and remove cover. R emove the sealing ring (4).

2. Insert a small punch through the roll pin hole in the stem
and remove the lock nut (5).

3. R emove inlet-exhaust valve (6) and plunger (7) and spring
(8) (if any).

4. R emove o-ring (9) from plunger.

DIS AS S E MB LY:  P P -5

1. P erform s ame operations  as  for P P -1.

2. R emove inlet s eal (10) in F igure 4 from lower cover.
R emove the ring diaphragm (4) from the inlet seat.

3. R emove piston (11) F igure 4 and o-ring (2).

DIS AS S E MB LY:   P P -2

1. Insert a small punch through the roll pin hole in the plunger
and remove the lock nut (1) from the plunger.

2. W ithdraw the plunger and remove the s pring (9) and o-
ring (8).

3. R emove the two machine s crews  (2) and remove the
lower cover (3).

4. R emove the inlet-exhaust valve (4), and piston (5).

5. R emove o-rings  (6 & 7) from piston.

OP E R AT ING  AND L E AK AG E  T E S T S

P P -1, P P -8, R D-3

1. An accurate tes t gauge s hould be tee’d into the s upply
line and a means  of controlling the supply pressure pro-
vided. Apply a 120 ps i air s ource to the s upply port. A
s mall volume res ervoir (e.g. 90 cu. in.) with a gauge
s hould be connected to the delivery port.

AUTOMATIC MOMENTARY PILOT TRIP NON-
EXHUAST APPLY FEATURE AUTOMATIC
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F IG UR E  5F IG UR E  4

F IG UR E  2 F IG UR E  3 P P -2

3. If the vehic le is  equipped with air brakes , make
certain to drain the air pres s ure from all res ervoirs
before beginning any work on the vehic le.

4. F o llo wing the v ehic le  ma nufa c turer ’ s  rec o m-
mended proc edures ,  dea c tiv a te the elec tr ic a l
s ys tem in a manner that removes  all elec tric al
power from the vehic le.

5. When working in the engine compartment the en-
gine s hould be s hut off.  W here c irc ums tanc es
require that the engine be in operation, extreme
caution s hould be us ed to prevent pers onal injury
res ulting from contact with moving, rotating, leak-
ing, heated, or elec tric ally charged c omponents .

P P -5
P P -8

9

11
2
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6. Never connect or dis connect a hos e or line con-
taining pres s ure;  it may whip.  Never remove a
component or plug unles s  you are c ertain all s ys -
tem pres s ure has  been depleted.

7. Never exceed recommended pres s ures  and always
wear s afety glas s es .

8. Do not attempt to ins tall,  remove, dis as s emble or
as s emble a c omponent until you have read and
thoroughly unders tand the recommended proce-
dures . Us e only the proper tools  and obs erve all
precautions  pertaining to us e of thos e tools .

9. Us e only genuine B endix replacement parts , com-
ponents , and kits . R eplacement hardware, tubing,
hos e, fittings , etc. s hould be of equivalent s ize, type,
and s trength as  original equipment and be des igned
s pecifically for s uch applications  and s ys tems .

10. C omponents  with s tripped threads  or damaged
parts  s hould be replaced rather than repaired. R e-
pairs  requiring machining or welding s hould not
be attempted unles s  s pec ific ally approved and
s tated by the vehic le or component manufacturer.

11. P rior to returning the vehic le to s ervic e, make cer-
tain all components  and s ys tems  are res tored to
their proper operating condition.

R D-3
F IG UR E   6

8

9
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SR-1 SPRING BRAKE VALVE

1/4  P.T.
RES. #1

1/4 P.T.
DELIVERY

1/4 P.T.
SUPPLY

PISTON SPRING
(14) O-RING

(LARGE)
(18)

PISTON
SPRINGS (14)

FIGURE 1 - EXTERIOR VIEW

COVER (13)

1/4 P.T.
CONTROL

FIGURE 2 - SECTIONAL VIEW

DESCRIPTION:

The SR-1 Spring Brake Valve is used in dual or “split” air
brake systems equipped with spring brake actuators. The
function of the SR-1 is to supply a specific, limited hold-off
pressure to the spring brakes, and in the event of loss of
No. 1 service air pressure, to modulate the spring brakes
through the use of the service brake valve.

The valve has four identified 1/4" N.P.T.F. ports and a
diaphragm protected exhaust port. Two 5/16" diameter holes
are provided in the integral mounting bracket of the valve
body. The SR-1 must be mounted with the exhaust port
down toward the road surface.

OPERATION - INITIAL AIR SYSTEM CHARGE

Upon initial charge, air from #1 & #2 service reservoirs
flows through the park control valve and enters the SR-1
supply port. Air entering the supply port flows past inlet and
exhaust valve B to the underside of piston B and out the
delivery port of the SR-1 to the emergency air connection
at the spring brake actuator. Note that the springs above
piston B force it into contact with inlet and exhaust valve B.
In the position shown the exhaust is closed and the inlet is
open.

Air flowing from the No. 1 reservoir only enters the reservoir
port of the SR-1. This air remains under piston A as system
pressure builds. With No. 1 reservoir pressure below
approximately 55 P.S.I. the spring above piston A forces it
into contact with inlet and exhaust valve A causing the
exhaust to seal and the inlet to open.

With air system pressure above approximately 55 P.S.I. in
No. 1 & 2 service reservoirs, piston A has moved against
the force of the spring above it, allowing the inlet of valve A
to close and opening the hollow exhaust passage through
piston A.

OPERATION - AIR BRAKE SYSTEM FULLY
CHARGED

When air pressure beneath piston B is approximately 95**
P.S.I., piston B rises slightly, against the force of the springs
above it, allowing the inlet of valve B to close. The exhaust
through valve B remains closed. The closing of the inlet
portion of valve B retains approximately 95* P.S.I. in the
hold- off cavity of the spring brake actuators while allowing
full air system pressure to build elsewhere.

**Note: Other spring brake hold-off pressures are supplied
according to the vehicle manufacturer ’s
specifications. 95 P.S.I. was chosen only for the
purpose of explanation.
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PISTON O-RINGS
(16)

VALVE (12)

VALVE SPRING (11)

VALVE STOP (10)
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*Formerly SD-03-87
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FIGURE 3 - PIPING DIAGRAM

FIGURE 4 - CHARGING - BELOW 55 P.S.I.
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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.
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DISASSEMBLY (REFER TO FIGURE 2)
1. Remove the socket head pipe plug (1).

2. Remove the check valve spring (2) and the check valve
(4).

3. Remove the two phillips head screws and remove the
exhaust cover (5).

4. Separate the exhaust diaphragm (6) from the cover.

5. Remove the inlet and exhaust valve assembly (7).

6. Remove the inlet and exhaust valve cap nut (8) and
separate the cap nut o-ring (9).

7. Remove the valve stop (10) valve spring (11) and inlet
and exhaust valve (12).

8. Remove the four phillips head screws and lockwashers
that secure the cover to the body. Caution: the cover is
under a spring load, and should be held while removing
the screws.

9. Remove the cover (13) and the three piston springs
(14). Note: Some SR-1 piece numbers have one large
piston spring.

10. Remove the small piston (15) and the small and large
o-rings (16).

11. Remove the large piston (17). Remove piston o-rings
(18) & (19).

CLEANING & INSPECTION

Wash all metal parts in mineral spirts 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.

Replace all rubber parts and any part not found to be
serviceable during inspection. Use only genuine Bendix
replacement parts.

ASSEMBLY (REFER TO FIGURE 2)

Prior to assembly of the SR-1 Spring Brake Valve, lubricate
all o-rings, o-ring grooves, and piston bores with Dow
Corning 55-M Pneumatic Grease (Bendix No. 291126).

Note: All torques specified in this manual are assembly
torques and can be expected to fall off, after assembly
is accomplished. Do not retorque after initial assembly
torques fall.

1 . Assemble the check valve (4), and valve spring (2) and
install in body.

2. Apply pipe sealant to the socket head pipe plug (1) and
install in the body. Tighten to 130-170 inch pounds
torque.

3. Install inlet and exhaust valve assembly (7) in valve body.

4. Secure the exhaust cover (5) with two 10-24 phillips
screws and lockwashers. Tighten to 20-30 inch pounds
torque.

5. Install exhaust diaphragm (6) into the exhaust cover.

6. Place inlet exhaust valve (12) in the body. Install the
valve spring (11 ) and valve stop (10).

7. Install o-ring (9) on cap nut and install cap nut (8) in
body. Tighten to 100- 125 inch pounds torque.

8. Install the small and large o-rings (16) on the small
diameter piston (15) and install piston in the body.

9. Install large o-ring (18) and small o-ring (19) on the large
diameter piston and install piston in the body.

10. Install the piston springs (14) in their respective pistons.

11. Secure the cover to body using four 1/4"-20 phillips head
screws and lockwashers. Tighten to 50-80 inch pounds
torque.

TESTING THE REBUILT SR-1 SPRING BRAKE
VALVE

Test the rebuilt SR-1 Spring Brake Valve by performing the
operation and leakage test outlined in the “Service Checks”
section of this manual.

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.
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OPERATION - PARKING

If both systems #1 and #2 are intact and the park control
valve is placed in the “park” or exhaust position, the SR-1
supply of air pressure and the air pressure in the spring
brake actuator cavities is exhausted. The single check valve
in the SR-1 assists this exhaust of air pressure from the
spring brake by allowing the air below piston B to flow back
out the open exhaust of the park control valve. When air
pressure below piston B has dropped sufficiently, piston B
moves down opening the inlet of valve B thus providing an
additional exhaust passage for air exhausting through the
SR-1 from the spring brakes.

PREVENTIVE MAINTENANCE

Every 3600 operating hours, 100,000 miles or yearly,
disassemble valve, clean all parts in mineral spirits. Replace
all rubber parts, and any part worn or damaged with genuine
Bendix parts.

SERVICE CHECKS

OPERATING CHECKS

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 the “park” position.
Observe that the spring brake actuators apply promptly.
In the delivery port of the valve install a test gauge known
to be accurate. Place the parking control valve in the
“release” position. Observe that the spring brake
actuators release fully.

2. With the parking control valve in the “release” position,
note the gauge pressure reading. (Check the vehicle
manual for the correct spring brake actuator hold-off
pressure.) If the pressure reading is incorrect, the valve
must be repaired or replaced.

3. Place the parking control valve in the “park” position, the
gauge reading should drop to zero promptly. A slow
release of pressure may indicate faulty operation of
the single check valve (within the Modulating Valve.)

4. Place the parking control valve in the “release” position.
Locate the number one service reservoir and drain it
completely.

Apply the foot brake valve several times and note that
the pressure reading on the gauge decreases each
time the foot brake valve is applied. After several
applications, pressure on the gauge will drop to the point
where release of the spring brake actuators will no
longer occur.

LEAKAGE CHECK

With the air system fully charged and the parking control
valve in the “release” position, coat the exhaust port and
around the valve corner with a soap solution. Slight leakage
is permitted.

If the SR-1 Spring Brake Valve does not function as
described above, or leakage is excessive, it is recommended
that it be returned to the nearest Bendix authorized distributor
for a new or remanufactured valve. If this is not possible,
the valve can be repaired with genuine Bendix parts in which
case the following should prove helpful.

Note: A maintenance kit for the SR-1 Spring Brake Valve
is available from any authorized Bendix outlet. All
parts necessary for minor repair are included.

REMOVAL
1. Prior to removing the SR-1 apply the parking brakes

and drain all the vehicle reservoirs.

2. Identify all air lines before disconnecting.

3. Remove the two mounting bolts from the SR-1 and remove
the valve.

FIGURE 9 - PARK APPLICATION
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FIGURE 8 - SERVICE APPLICATION - LOSS OF #1 RESERVOIR

FIGURE 7 - SERVICE APPLICATION - LOSS OF #2 RESERVOIR
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circuit of the dual brake valve will apply the service section
of the spring brake actuators.

OPERATION - SERVICE APPLICATION WITH
LOSS OF NO. 1 RESERVOIR PRESSURE

If air pressure in the No. 1 service reservoir falls below
approximately 55 P.S.I., the pressure beneath piston A is
insufficient to resist the spring force above and piston A
moves into contact with valve A. Initial contact between piston
A and valve A closes the hollow exhaust passage of piston
A. Continued movement of the piston opens the inlet of
valve A.

The No. 2 service reservoir and the park control valve are
protected from pressure loss by the action of the Double
Check Valve.

When a service application of the dual brake valve is made,
air delivered from the No. 2 delivery circuit of the dual
brake valve enters the SR-1 control port. Air entering the
control port, now moves past the inlet of valve A and is
conducted through a passage in the body to the underside
of piston B. The added force of air pressure beneath piston
B, moves up, opening the exhaust of valve B. When the
exhaust of valve B opens, air pressure trapped in the
emergency section of the spring brake actuator is allowed
to escape resulting in a brake application by the emergency
section. The amount of air pressure released from the spring
brake is in proportion to the amount of air pressure delivered
to the control port of the SR-1 by the No. 2 delivery of the
dual brake valve.
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FIGURE 6 - NORMAL SERVICE APPLICATION

FIGURE 5 - SYSTEM FULLY CHARGED
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OPERATION - NORMAL SERVICE
RESERVOIRS 1& 2 CHARGED

When a service application is made by actuating the dual
brake valve; air, from the No. 2 delivery circuit is delivered
from the brake valve to the control port, and is stopped at
the closed inlet of valve A. No movement of the internal
components of the SR-1 takes place. Air from the No. 1
delivery circuit of the dual brake valve actuates the service
section of the spring brake actuators.

OPERATION - SERVICE APPLICATION WITH
LOSS OF NO. 2 RESERVOIR PRESSURE

In the event air pressure is lost in No. 2 reservoir, the No. 1
reservoir as well as the parking control valve will be protected
through the action of the double and single check valves in
the air system. A service application of the dual air brake
valve in this situation results in little or no air being delivered
from the No. 2 delivery circuit to the control port of the
SR-1. No movement of the SR-1 internal components takes
place. Braking is assured because the No. 1 service
reservoir is protected by a check valve and the No. 1 delivery
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E-8P & E-10P DUAL BRAKE VALVES

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

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 a relay valve.

Both primary and secondary circuits of the brake valve use
a common exhaust protected by an exhaust diaphragm.

FIGURE 1 - E-8P FIGURE 2 - E-10P
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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.

3. 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. 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.

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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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.

2. Inspect all parts for excessive wear or deterioration.

3. Inspect the valve seats for nicks or burrs.

4. Check the springs for cracks or corrosion.

5. 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 assembly 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.

6. 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.

7. 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).

8. 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.

9. Place the washer (24) over the stem (17) and on top of
the relay piston (20).

10. Install primary return spring (E-8P: 23, E-10P: 6) in up-
per body piston bore.

11. 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).

12. 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.

13. 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.

14. 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.

15. For E-10P only: Install coil spring (5), spring seat (7),
and retaining ring (8) .

16. Replace the rubber seal ring (14) on the lower body.

17. Install the 4 hex head cap screws securing the lower
body to the upper body.  Torque to 30 - 60 inch pounds.

18. Install the secondary inlet and exhaust valve assembly
(13)  on the lower body.

19. Install the screws that secure the exhaust cover (12) to
the lower body.  Torque to 20 - 40 inch pounds.

20. Secure the screw (9) holding the exhaust diaphragm
(10) and the diaphragm washer (11) to the exhaust cover
(12).  Torque to 5 - 10 inch pounds.

21. 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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FIGURE 5 - E-8P BRAKE VALVE - EXPLODED VIEW FIGURE 6 - E-10P BRAKE VALVE - EXPLODED VIEWFIGURE 5 - E-8P BRAKE VALVE - EXPLODED VIEW FIGURE 6 - E-10P BRAKE VALVE - EXPLODED VIEW
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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. Coat the 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.

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. Identify 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.

6. Remove the rubber seal ring (14)  from the lower body.

7. 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 coil
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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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 3 months, 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.

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.
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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 in its 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:

FIGURE  1

QR AND QR-1 QUICK RELEASE VALVES *Formerly SD-03-69

QR-1 VALVEQR VALVE
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Port
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Brake Chamber
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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, it is 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 reservoirs.

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
QR VALVE
1. Using wrench on square portion of exhaust port, remove

cover.

2. Remove spring, spring seat and diaphragm. Remove cover
O-Ring.

QR-1 VALVE
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
QR VALVE
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-1 VALVE
1. If valve is equipped within spring and spring seat:
a. Position spring in body.
b. Position diaphragm over spring seat.

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. 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.

BW1442    © AlliedSignal Truck Brake Systems Co. 1/1999.  Printed in USA.
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L OW P R E S S UR E  INDIC ATOR S
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DE S C R IP TION

T he Low P res s ure Indicator is  a s afety device des igned 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  us ually us ed to operate
an electrical buzzer or warning light, or both, which are
audible or vis ible to the driver.

Two s tyles  of L ow P res s ure Indicators  are currently
manufactured.

T he LP -2 Low P res s ure Indicator, which is  the older s tyle
and cons is ts  of a  die cas t body with a s pring loaded
diaphragm clamped between the body and the B akelite
cover.

T he L P -3 L ow P res s ure Indicator is  the newer s tyle,
cons is ting of a die cas t body, nylon cover and employs  a
s pring loaded O-R ing diaphragm and pis ton. T he LP -3 is

available with either one terminal or two. T he s ingle terminal
unit utilizes  a metallic gas ket between body and cas e to
ground the lower contract strip. T he two terminal unit utilizes
a phenolic ins ulating gas ket to is olate both terminals  from
the vehicle frame.

T he electrical contacts  provided in both the LP -2 and LP -3
indicators  remain clos ed by s pring force until the air brake
s ys tem pres s ure below the diaphragm is  above the s etting
(force) of the Low P res s ure Indicator s pring. T he s etting 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
s hould be cons ulted for the proper s etting. T he nominal
setting of the indicator is  60 ps i; however, pressure settings
may vary depending upon the vehicle.

OP E R ATION

To des cribe the operation, we s hall as s ume that the Low

F IG UR E  1 - LP -2 F IG UR E  2 - LP -3

COVER

DIAPHRAGM

BODY

SPRING

CONTACT
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O-RING
DIAPHRAGM

*F ormerly S D-06-2
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P res s ure Indicator is  s et for 60 ps i. W hen air pres s ure at
the s upply port and under the diaphragm is  above 60 ps i,
the electrical contacts  remain open becaus e the force
exerted by a ir pres s ure undernea th the dia phra gm
overcomes  the force exerted by the s pring above the
diaphragm.

W hen air pres s ure below the diaphragm drops  below 60
ps i, the s pring exerts  a force which is  greater than the
force exerted by the air pres s ure below the diaphragm.
T his  caus es  the diaphragm (and the pis ton in the LP -3) to
move and allow the electrical contacts  to clos e.  T his
completes  or clos es  the electrical circuit to the warning
device, warning the driver of low air pressure in the system.

P R E V E NTIV E  MAINTE NANC E

E very s ix months , 1800 operating hours  or 50,000 miles ,
check electrical connections. Low P ressure Indicator should
be checked for proper operation by performing “Operating
Tes t” as  des cribed els ewhere in this  s heet.

TE S TING  F OR  S E R V IC E AB IL ITY

OP E R AT ING  T E S T

1. If pos s ible, determine the s etting of the Low P res s ure
Indicator by referring to the label on the valve or the
vehicle manual.

2. O peration of the L ow P res s ure Indicator may be
checked with ignition s witch “on” by reducing the
s ys tem pres s ure and obs erving that low pres s ure
warning occurs  when s ystem pres sure drops  below the
s etting of the Low P res s ure Indicator.  T he contacts  will
be closed when the warning device operates. If the setting
of the indicator is  unknown, the contacts  s hould clos e
between approximately 70 ps i and 50 ps i.

L E AK AG E  T E S T

1. W ith air pres s ure pres ent at the s upply port, coat the
indicator with s oap s olution. No leakage permitted.

R E MOVING

1. B lock the wheels . Otherwis e, s ecure the vehicle with
other than s ervice brakes .

2. T he ignition s witch s hould be in the “off” pos ition.

3. Drain the air from the s ys tem.

4. Dis connect the electrica l connections  at the L ow
P res s ure Indicator.

5. Dis connect the air line and mounting bolts  or uns crew
the Indicator from the fitting and remove.

INS TAL L ING

1. Ins tall in a convenient location for s ervicing.

2. C onnect to a res ervoir pres s ure line at a high point in
the s ys tem for adequate drainage.

3. If ins talling an LP -2G  Indicator, us e a s upply line of 1/4
O.D. minimum.

4. C onnect the Indicator terminals  in series  with the ignition
s witch and the warning device.

DIS AS S E MB LY

NOT E : It is  generally recommended that the Low P res s ure
Indicator,  if faulty,  be replaced with a  new unit;
however, s ervice parts  are available; and if repairs
are neces s ary, the following will apply:

LP -2 Uns crew the cover retainer from the body. R emove
cover and remove s pring and diaphragm as s embly.

LP -3. R emove cover s crews , lockwas hers . R emove cover,
contact dis c, s pring, and s him(s ). (Note: S hims  may or
may not be present.) R emove contact plate, gasket, piston,
and O-R ing diaphragm.

C L E ANING  AND INS P E C TION

C lean all metal parts  in mineral s pirits .

Ins pect all parts  for wear,  cracks ,  or deterioration and
replace all parts  not cons idered s erviceable with genuine
B endix parts .

If contact points  are not pitted severely, they can be dressed
with a fine file.

AS S E MB LY

L P -2

1. P lace and position the diaphragm assembly in the body.
P os ition the s pring s o tha t it res ts  on the upper
diaphragm follower.

2. P lace cover over the diaphragm and screw cover retainer
to the body and tighten s ecurely. (Torque to 110-130
inch pounds .)

L P -3

1. Lubricate bore of body and both s ides  of the O-R ing
diaphragm with s ilicone lubricant B W -650-M (B endix
piece no. 291126).

2. Install O-R ing diaphragm in body. (Note: O-R ing portion
of diaphragm s hould face s upply port.)

3. Ins tall pis ton in body. F lat s ide of pis ton s hould face
O-R ing diaphragm.

4. Ins tall gas ket. (Always  us e a phenolic gas ket in a two
terminal s witch and a metallic gas ket in the s ingle
terminal.)

5. P os ition contact plate over fingers  of pis ton. C ontact
plate s hould res t on face of gas ket.

6. If s him(s ) are us ed, place s him(s ) in cover.

7. P lace s pring in cover.

8. P lace contact point s o that it res ts  on s pring.
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9. Ins tall cover on body, us ing machine s crews , making
certain that the contact plate is  in pos ition over fingers
of pis ton, and arm of contact plate is  pos itioned s o that
it will fit in groove of cover.

10. Tighten screws securely. (Torque to 20-30 inch pounds).

TE S T  OF  R E B UILT  L OW P R E S S UR E  INDIC ATOR

After rebuilding, perform the leakage and operating tests  as
outlined in s ection “Tes ting for S erviceability.”

IMP OR TANT !  P L E AS E  R E AD

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

1. P ark the vehicle on a level s urface, apply the parking
brakes , and always  block the wheels .

2. S top the engine when working around the vehicle.

3. If the vehicle is  equipped with air brakes , make certain
to drain the air pres s ure from all res ervoirs  before
beginning ANY  work on the vehicle.

4. F ollowing the vehicle manufacturer’s  recommended
procedures, deactivate the electrical system in a manner
that removes  all electrical power from the vehicle.

5. W hen working in the engine compartment the engine
s hould be s hut off. W here circums tances  require that
the engine be in operation, E XT R E ME  C AUT ION should
be used to prevent personal injury resulting from contact

with moving, rotating, leaking, heated, or electrically
charged components .

6. Never connect or dis connect a hos e or line containing
pres s ure; it may whip. Never remove a component or
plug unles s  you are certain all s ys tem pres s ure has
been depleted.

7. Never exceed recommended pressures and always wear
s afety glas s es .

8. Do not attempt to ins tall,  remove,  dis as s emble or
a s s emble a  component until you ha ve rea d a nd
thoroughly unders tand the recommended procedures .
Us e only the proper tools  and obs erve all precautions
pertaining to us e of thos e tools .

9. U s e  only ge nuine  B e ndix  re pla c e me nt pa rts ,
components , and kits . R eplacement hardware, tubing,
hos e, fittings , etc. s hould be of equivalent s ize, type,
and s trength as  original equipment and be des igned
s pecifically for s uch applications  and s ys tems .

10. C omponents  with s tripped threads  or damaged parts
should be replaced rather than repaired. R epairs requiring
machining or welding s hould not be attempted unles s
s pecifically approved and s tated by the vehicle or
component manufacturer.

11. P rior to returning the vehicle to service, make certain all
components  and s ys tems  are res tored to their proper
operating condition.

B W 1447  © AlliedS ignal Truck B rake S ys tems  C o. 1/1999.  P rinted in US A.
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S L -5 S T OP  L IG HT  S WIT C H &  DS -2 C OMB INE D
S TOP  L IG HT  S WIT C H &  DOUB L E  C HE C K  VA LVE
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DE S C R IP TION

T he s top light s witch (S L-5) is  an electro-pneumatic 5 ps i
non- grounded s witch 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.

T he combined s top light s witch and double check valve
(DS -2), as  the name implies , combines  a s top light s witch
(S L-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 pres s ure into a common delivery line
and to the s top light s witch, clos ing the electrical circuit to
the stop lamps.

T he s top light s witch can be us ed with either 12 or 24 volt
systems.

T he s toplight s witch is  not a s erviceable item; and if found
defective in either device,  the complete unit mus t be
replaced.

T he s huttle valve in the DS -2 is  s erviceable and may be
replaced.

B oth the S L-5 and DS -2 have been tes ted and meet the
requirements  of F MVS S -121.

OP E R ATION

T he s top s witch mechanis m is  identical in the S L-5 and
DS -2.

W hen a brake application is  made, air pres s ure from the
brake valve enters  the cavity below the diaphragm. T he air
pres s ure below the diaphragm moves  the pis ton until it
contacts  the leaf s pring. T he leaf s pring travels  pas t a

DS-2 SL-5
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fulcrum at which point the leaf s prings  s naps  a s horting bar
which mates  with the contact s trips . T he stop light electrical
circuit is  completed, lighting the stop lights  before the brake
application pres s ures  reach 6 ps i.

T he s nap action s pring des ign minimizes  arcing.

T he Double C heck Valve is  activated by air being introduced
through either of the two (2) inlet ports . T he greater pressure
pushes  the shuttle along its  guides  and closes  the opposite
inlet port. T he air is  then directed out the common delivery
line and to the s top light s witch.

P R E V E NTIV E  MAINTE NANC E

E very s ix months , 1800 operating hours  or 50,000 miles
check the electrical connections  and determine that s top
lamps  operate properly.

OP E R ATING  AND L E AK AG E  T E S T

1. Install an accurate air gauge in the service line (or brake
chamber).  Apply brake valve gradually.  S top lamps
s hould light at 6 ps i or les s  and go out after the brake
application is  releas ed.  T his  checks  the electrical
function of the s top light s witch in either the S L-5 or
DS -2.

2. (DS -2 only) Apply the foot valve and coat the exhaus t
port of the hand valve (or other alternate source). R everse
the above, applying the hand valve or other alternate
s ource and coat the exhaus t port of the foot valve. In
either mode a leakage of not more than a 1” bubble in 5
s econds  is  permis s ible.

3. (S L -5 or DS -2) W hen pres s urized,  no leakage is
permitted from the body of the valve or s witch.

If the S L-5 or DS -2 does  not function as  des cribed above
or if leakage is  exces s ive, the valve or s witch s hould be
replaced with a new unit or in the cas e of the double check
portion of the DS -2 repaired with genuine B endix parts .

R E MOV ING  AND INS TAL L ING

R E MOVING

1. Block vehicle wheels  or hold by means other than vehicle
s ervice brakes .

2. Disconnect electrical connections from terminal screws.

3. (S L-5) R emove the s witch us ing a wrench on the hex
portion of the body.

4. (DS -2) Dis connect air lines  and remove the DS -2.

INS TAL L ING

1. R eplace the S L-5 or DS -2 in the port from which it was
removed. Do not install with the terminals  pointing down.

2. S ecure electrical connections .

3. R eins tall air line connections  to DS -2 valve.

DIS AS S E MB LY (Double C hec k Valve)

1. R emove three cap s crews  and cap.

2. R emove O-R ing s eal from cap.

3. R emove shuttle valve.

C L E ANING  AND INS P E C T ION

1. B low dus t or other foreign material out of body. Do not
immers e in cleaning fluid.

2. Ins pect s huttle  va lve a nd O -R ing a nd repla ce if
deteriorated.

T E S T

R epeat “Operating and Leakage Test.”

IMP OR TANT !  P L E AS E  R E AD

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

1. P ark the vehicle on a level s urface, apply the parking
brakes , and always  block the wheels .

2. S top the engine when working around the vehicle.

3. If the vehicle is  equipped with air brakes , make certain
to drain the air pres s ure from all res ervoirs  before
beginning ANY  work on the vehicle.

4. F ollowing the vehicle manufacturer’s  recommended
procedures, deactivate the electrical system in a manner
that removes  all electrical power from the vehicle.

5. W hen working in the engine compartment the engine
s hould be s hut off. W here circums tances  require that
the engine be in operation, E XT R E ME  C AUT ION should
be used to prevent personal injury resulting from contact
with moving, rotating, leaking, heated, or electrically
charged components .

6. Never connect or dis connect a hos e or line containing
pres s ure; it may whip. Never remove a component or
plug unles s  you are certain all s ys tem pres s ure has
been depleted.

7. Never exceed recommended pressures and always wear
s afety glas s es .

8. Do not attempt to ins tall,  remove,  dis as s emble or
a s s emble a  component until you ha ve rea d a nd
thoroughly unders tand the recommended procedures .
Us e only the proper tools  and obs erve all precautions
pertaining to us e of thos e tools .

9. U s e  only ge nuine  B e ndix  re pla c e me nt pa rts ,
components , and kits . R eplacement hardware, tubing,
hos e, fittings , etc. s hould be of equivalent s ize, type,
and s trength as  original equipment and be des igned
s pecifically for s uch applications  and s ys tems .

10. C omponents  with s tripped threads  or damaged parts
should be replaced rather than repaired. R epairs requiring
machining or welding s hould not be attempted unles s
s pecifically approved and s tated by the vehicle or
component manufacturer.

11. P rior to returning the vehicle to service, make certain all
components  and s ys tems  are res tored to their proper
operating condition.

B W 1594  © AlliedS ignal Truck B rake S ys tems  C o. 1/1999.  P rinted in US A.
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AD-9 AIR  DR Y E R

EXTENDED PURGE AD-9 AIR DRYER STANDARD AD-9 AIR DRYER

OUTER
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LOWER
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SUPPLY
PORT

WIRING HARNESS
CONNECTION

DELIVERY PORT

DE S C R IP T ION

T he function of the AD-9 A ir Dryer is  to collect and re-
move air s ys tem contaminants  in s olid, liquid and vapor
form before they enter the brake s ys tem. It provides  clean,
dry air to the components  of the brake s ys tem which in-
creas es  the life of the s ys tem and reduces  maintenance
costs . Daily manual draining of the reservoirs  is  eliminated.

T he AD-9 Air Dryer cons is ts  of a des iccant cartridge and a
die cas t aluminum end cover s ecured to a cylindrical s teel
outer s hell with eight cap s crews  and nuts . T he end cover
contains  a check valve as s embly, a s afety valve, three
threaded air connections  and the purge valve hous ing
as s embly. T he removable purge valve hous ing as s embly
incorporates  a purge valve mechanism and a turbo charger
cut-off feature that is  des igned to prevent los s  of engine
“turbo” boos t pres s ure during the purge cycle of the AD-9

air dryer. F or eas e of s erviceability, the des iccant cartridge
and dis charge check valve as s embly are s crew in type.
T he purge valve hous ing as s embly, which includes  the
heater and thermos tat as s embly, and the dis charge check
valve as s embly, is  s erviceable from the exterior of the air
dryer, while s ervicing the s crew-in des iccant cartridge re-
quires  removal of the air dryer as s embly from the vehicle.

T he AD-9 has  three female pipe thread air connections
and each is  identified as  follows :

  P ort l.D. F unc tion/C onnec tion
  C ON 4 .. . . . . . . . . . . . . C ontrol P ort

(purge valve control and turbo cut-off).
  S UP  11 .. . . . . . . . . . . . S upply P ort (air in).
  DE L 2 .. . . . . . . . . . . . . . Delivery P ort (air out).

OUTER
SHELL

UPPER
BRACKET

LOWER
BRACKET

SUPPLY
PORT

WIRING HARNESS
CONNECTIONDELIVERY PORT

CHECK
VALVE

ASSEMBLY

END COVER

CHECK
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ASSEMBLY
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PORT
CONTROL

F IG UR E  1  - A D-9 A IR  DR Y E R  MODE L S
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OP E R AT ION OF  T HE  AD-9 AIR  DR Y E R

T he AD-9 air dryer alternates  between two operational
modes  or “cycles ” during operation: the charge cycle and
the purge cycle. T he following des cription of operation is
s eparated into thes e “cycles ” of operation.

C HAR G E  C Y C L E  (refer to F igure 2)

W hen the compres s or is  loaded (compres s ing air) com-
pres s ed air, along with oil,  oil vapor, water and water vapor
flows  through the compres s or dis charge line to the s upply
port of the air dryer end cover. As  air travels  through the
end cover as s embly, its  direction of flow changes  s everal
times , reducing the temperature, caus ing contaminants  to
condens e and drop to the bottom or s ump of the air dryer
end cover.

After exiting the end cover, the air flows  into the des iccant
cartridge. Once in the des iccant cartridge air firs t flows
through an oil separator which removes  water in liquid form
as  well as  oil,  oil vapor and s olid contaminants .

Air exits  the oil s eparator and enters  the des iccant drying
bed. Air flowing through the column of des iccant becomes

F IG U R E  2 - A D-9 C H A R G E  C Y C L E

progres s ively dryer as  water vapor adheres  to the des ic-
cant material in a proces s  known as  “ads orption”. T he
des iccant cartridge us ing the ads orption proces s  typically
removes  95% of the water vapor from the pres s urized air.

T he majority of dry air exits  the des iccant cartridge through
its  integral s ingle check valve to fill the purge volume be-
tween the des iccant cartridge and outer s hell.  S ome air
will als o exit the des iccant cartridge through the purge ori-
fice adjacent to the check valve.

Dry air flows  out of the purge volume through the s ingle
check valve as s embly and out the delivery port to the firs t
(s upply) res ervoir of the air s ys tem.

T he air dryer will remain in the charge cycle until air brake
s ys tem pres s ure builds  to the governor cutout s etting.

P UR G E  C Y C L E  (refer to F igure 3)

W hen air brake s ys tem pres s ure reaches  the cutout s et-
ting of the  gove rnor,  the  c ompre s s or unloa ds  ( a ir
compres s ion s topped) and the purge cycle of the air dryer
begins . W hen the governor unloads  the compres s or, it
pres s urizes  the compres s or unloader mechanis m and line

¬¬ ¬¬

←

← ← ←
←

← ←
←

CHECK
VALVE

ASSEMBLY
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ing the water vapor adhering to it.  G enerally 15-30 s ec-
onds  are required for the entire purge volume of a s tandard
AD-9 to flow through the des iccant drying bed.

T he end cover s ingle check valve as s embly prevents  air
pres s ure in the brake s ys tem from returning to the air dryer
during the purge cycle. After the 30 s econd purge cycle is
complete, the air dryer is  ready for the next charge cycle
to begin.

T he purge valve will remain open after the purge cycle is
complete and will not clos e until air brake s ys tem pres -
s ure is  reduced and the governor s ignals  the compres s or
to charge.

TUR B O C UT-OF F  F E ATUR E  (R efer to F igure 4)

T he primary function of the turbo cut-off valve is  to pre-
vent los s  of engine turbocharger air pres s ure through the
AD-9 in systems where the compressor intake is  connected
to the engine turbocharger.  T he turbo cut-off valve als o
reduces  the “puffing” of air out the open exhaus t when a
naturally as pirated, s ingle cylinder compres s or equipped
with an inlet check valve is  in us e.
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F IG UR E  3 - A D-9 P UR G E  C Y C L E

connecting the governor unloader port to the AD-9 end
cover control port. T he purge pis ton moves  in res pons e to
air pressure causing the purge valve to open to atmosphere
and (partially) clos ing off the s upply of air from the com-
pressor, this  will be further discussed in the section covering
the turbo cut-off feature. C ontaminants  in the end cover
s ump are expelled immediately when the purge valve
opens . Als o, air which was  flowing through the des iccant
cartridge changes  direction and begins  to flow toward the
open purge valve. Oil and s olid contaminants  collected by
the oil s eparator are removed by air flowing from the des -
iccant drying bed to the open purge valve.

T he initial purge and des iccant cartridge decompres s ion
las ts  only a few s econds  and is  evidenced by an audible
burs t of air at the AD-9 exhaus t.

T he actual reactivation of the des iccant drying bed begins
as  dry air flows  from the purge volume through the des ic-
cant cartridge purge orifice and into the des iccant drying
bed. P res s urized air from the purge volume expands  after
pas s ing through the purge orifice; its  pres s ure is  lowered
and its  volume increas ed. T he flow of dry air through the
drying bed reactivates  the des iccant material by remov-

¬ ¬
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¬

←
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F IG UR E  4 - A D-9 T UR B O C UTOF F

At the ons et of the purge cycle, the downward travel of the
purge pis ton is  s topped when the turbo cut-off valve (ta-
pered portion of purge pis ton) contacts  its  mating metal
s eat in the purge valve hous ing. W ith the turbo cut-off
valve s eated (clos ed pos ition), air in the dis charge line
and AD-9 inlet port is  res tricted from entering the air dryer.
W hile the turbo cut-off effectively prevents  los s  of turbo
charger boos t pres s ure to the engine, s ome “s eepage” of
air may be detected under certain conditions  of compres -
s or engine and turbo charger operation, even s o there will
always  be low pres s ure trapped in the dis charge line.

P R E V E NTIV E  MAINTE NANC E

Important:  R eview the warranty policy before performing
any intrus ive maintenance procedures . An extended war-
ranty may be voided if intrus ive maintenance is  performed
during this  period.

B ecaus e no two vehicles  operate under identical condi-
tions , maintenance and maintenance intervals  will vary.
E xperience is  a valuable guide in determining the bes t
maintenance interval for any one particular operation.

E very 900 operating hours  or 25,000 miles  or every
three (3) months :

1. C heck for mois ture in the air brake s ys tem by opening
reservoirs , drain cocks , or valves  and checking for pres-
ence of water. If mois ture is  pres ent, the des iccant may
require replacement; however, the following conditions
can als o caus e water accumulation and s hould be con-
s idered before replacing the des iccant:

A. An outside air source has been used to charge the
system. T his  air did not pass  through the drying bed.
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B . Air us age is  exceptionally high and not normal for
a highway vehicle. T his  may be due to acces s ory
air demands  or s ome unus ual air requirement that
does  not allow the compres s or to load and unload
(compres s ing and non-compres s ing cycle) in a
normal fas hion. C heck for high air s ys tem leak-
age.

C . T he air dryer has  been ins talled in a s ys tem that
has  been previous ly us ed without an air dryer.  T his
type s ys tem will be s aturated with mois ture and
s everal weeks  of operation may be required to dry
it out.

D. Location of the air dryer is  too clos e to the air com-
pressor. R efer to Locating AD-9 On Vehicle section.

E . In areas  where more than a 30 degree range of
temperature occurs  in one day, s mall amounts  of
water can accumulate in the air brake s ys tem due
to condens ation. Under thes e conditions , the pres -
ence of s mall amounts  of mois ture is  normal and
s hould not be cons idered as  an indication that the
dryer is  not performing properly.

Note:  A s mall amount of oil in the s ys tem may be nor-
mal and s hould not, in its elf,  be cons idered a reas on to
replace the des iccant; oil s tained des iccant can func-
tion adequately.

2. C heck mounting bolts  for tightnes s . R etorque to 270-
385 inch pounds .
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PORT

F IG UR E  5 - A D-9 A IR  DR Y E R  S E C T IONA L  V IE W
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3. P erform the Operation & Leakage Tes ts  lis ted in this
publication.

E very 10,800 hours ;  300,000 miles  or 36 months :

1. R ebuild the air dryer including the des iccant cartridge.

Note:  T he des iccant change interval may vary from ve-
hicle to vehicle. Although typical des iccant cartridge life is
three years , many will perform adequately for a longer
period of time. In order to take maximum advantage of
des iccant life and as s ure that replacement occurs  only
when neces s ary, it is  important that Operation & Leakage
Tes ts  be performed.

OP E R AT ION &  L E AK AG E  T E S T S

1. Tes t the outlet port check valve as s embly by building
the air s ys tem to governor cut-out and obs erving a tes t
air gauge ins talled in the #1 res ervoir.  A rapid los s  of
pres s ure could indicate a failed outlet port check valve.
T his  can be confirmed by bleeding the s ys tem down,
removing the check valve as s embly from the end
cover, s ubject air pres s ure to the unit and apply a s oap
s olution to the check valve s ide. Leakage s hould not
exceed a 1 inch bubble in 1 s econd.

2. C heck for exces s ive leakage around the purge valve.
W ith the compressor in loaded mode (compress ing air),
apply a s oap s olution to the purge valve hous ing as -
s embly exhaus t port and obs erve that leakage does
not exceed a 1 inch bubble in 1 s econd. If the leakage
exceeds  the maximum s pecified, s ervice the purge
valve hous ing as s embly.

3. C los e all res ervoir drain cocks . B uild up s ys tem pres -
s ure to governor cut-out and note that AD-9 purges
with an audible es cape of air.  “F an” the s ervice brakes
to reduce s ys tem air pres s ure to governor cut-in. Note
that the s ys tem once again builds  to full pres s ure and
is  followed by an AD-9 purge.

4. C heck the operation of the s afety valve by pulling the
expos ed s tem while the compres s or is  loaded (com-
pres s ing air). T here mus t be an exhaus t of air while
the s tem is  held and the valve s hould res eat when the
s tem is  releas ed.

5. C heck all lines  and fittings  leading to and from the air
dryer for leakage and integrity.

6. C heck the operation of the end cover heater and ther-
mos tat as s embly during cold weather operation as
follows :

A. E lectric P ower to the Dryer

W ith the ignition or engine kill s witch in the ON
pos ition, check for voltage to the heater and ther-
mos tat as s embly us ing a voltmeter or tes t light.
Unplug the electrical connector at the air dryer and
place the tes t leads  on each of the pins  of the male

LOWER
MOUNTING
BRACKET

AD-9
AIR DRYER

AD-9
END COVER

FEMALE
CONNECTOR

MALE
CONNECTOR

LATCH MUST BE
INSERTED UNTIL
IT SNAPS OVER
TAB ON MATING

CONNECTOR

SIDE VIEW END VIEW

A two lead, 12 inc h, wire harnes s  with attac hed weather
res is tant c onnec tor is  s upplied with all retrofit and
replac ement AD-9 Air Dryers . C onnec t one of the two
leads  of the wire harnes s  to the engine kill or ignition
s witc h. T he remaining lead of the wire harnes s  mus t
be c onnec ted to a good vehic le ground. A fus e s hould
be ins talled in the power c arrying wire;  ins tall a 10 amp
fus e for 12 volt heaters  and a 5 amp fus e for a 24 volt
heater.
Us e 14 AWG  wire if it is  nec es s ary to lengthen the wire
harnes s  provided.
Make c ertain all wire s plic es  are waterproofed.
T ie wrap or s upport all elec tric al wire leading to the
AD-9.

F IG UR E  6 - HE AT E R  A ND T HE R MOS TAT  C ONNE C TOR

connector. If there is  no voltage, look for a blown
fus e, broken wires , or corros ion in the vehicle wir-
ing harnes s . C heck to s ee if a good ground path
exis ts .

B . T hermos tat and Heater Operation

Turn off the ignition s witch and cool the end cover
as s embly to below 40 degrees  F ahrenheit. Us ing
an ohmmeter, check the res is tance between the
electrical pins  in the female connector. T he res is -
tance s hould be 1.5 to 3.0 ohms  for the 12 volt
heater as s embly and 6.8 to 9.0 ohms  for the 24
volt heater as s embly. Note: S ome early models  of
the AD-9 will have res is tance readings  of 1.0 to 2.5
ohms  for the 12 volt heater as s embly and 4.8 to
7.2 ohms  for the 24 volt heater as s embly. If the
res is tance is  higher than the maximum s tated, re-
place the purge valve hous ing as s embly, which
includes  the heater and thermos tat as s embly.

Warm the end cover as s embly to over 90 degrees
F ahrenheit and again check the res is tance. T he
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res is tance s hould exceed 1000 ohms . If the res is -
tance values  obtained are within the s tated limits ,
the thermos tat and heater as s embly is  operating
properly. If the res is tance values  obtained are out-
s ide the s tated limits ,  replace the purge valve
hous ing as s embly, which includes  the heater and
thermos tat as s embly.

R E B UIL DING  T HE  AD-9 AIR  DR Y E R

G E NE R AL

If, after completing the routine operation and leakage tests ,
it has  been determined that one or more components  of
the air dryer requires  replacement or maintenance, refer
to the following lis t to find the appropriate kit(s ).

W hen rebuilding or replacing components  of the air dryer
us e only genuine B endix parts . F or eas e in s ervicing the
AD-9 des iccant cartridge assembly, it is  recommended that
the air dryer be removed from the vehicle.

MAINTE NANC E  K ITS  AVAIL AB L E :

107798 P urge Valve Hous ing Maintenance K it

T his  kit contains  the parts  neces s ary to rebuild
the air portion of the purge valve hous ing and does
not include the heater and thermo.

107794 Des iccant C artridge R eplacement K it

T his  kit contains  the parts  neces s ary to change
the des iccant cartridge only.

107796 R emanufactured Des iccant C artridge
R eplacement K it

T his  kit contains  the parts  neces s ary to change
the des iccant cartridge only.

107799 E nd C over C heck Valve As s embly R eplacement

3/4 inch thread s ize.

107800 E nd C over C heck Valve As s embly R eplacement

1/2 inch thread s ize.

107896 S ervice New or R emanufactured E xchange
P urge Valve Hous ing As s embly

(w/heater and thermo.) 12 volt s ys tem.

107897 S ervice New or R emanufactured E xchange P urge
Valve Hous ing As s embly

(w/heater and thermo.) 24 volt s ys tem.

107695 C omplete Mounting B racket K it

T his  kit contains  the upper and lower brackets  as
well as  the neces s ary hardware items  to mount
them.

IMP OR TANT !  P L E AS E  R E AD

When working on or around a vehic le, the following
general precautions  s hould be obs erved:

1. P ark the vehic le on a level s urfac e, apply the park-
ing brakes , and always  bloc k the wheels .

2. S top the engine when working around the vehic le.

3. If the vehic le is  equipped with air brakes , make
certain to drain the air pres s ure from all res ervoirs
before beginning ANY  work on the vehic le.

4. F o llo wing the v ehic le  ma nufa c turer ’s  rec o m-
mended proc edures ,  dea c tiv a te the elec tr ic a l
s ys tem in a manner that removes  all elec tric al
power from the vehic le.

5. When working in the engine compartment the en-
gine s hould be s hut off.  W here c irc ums tanc es
require that the engine be in operation, E XT R E ME
C AUT ION s hould be us ed to prevent pers onal in-
jury res ulting from contact with moving, rotating,
lea k ing,  hea ted,  o r  e lec tr ic a l ly  c ha rged c o m-
ponents .

6. Never connect or dis connect a hos e or line con-
taining pres s ure;  it may whip.  Never remove a
component or plug unles s  you are certain all s ys -
tem pres s ure has  been depleted.

7. Never exceed recommended pres s ures  and always
wear s afety glas s es .

8. Do not attempt to ins tall,  remove, dis as s emble or
as s emble a c omponent until you have read and
thoroughly unders tand the recommended proce-
dures . Us e only the proper tools  and obs erve all
precautions  pertaining to us e of thos e tools .

9. Us e only genuine B endix replacement parts , com-
ponents , and kits . R eplacement hardware, tubing,
hos e, fittings , etc . s hould be of equivalent s ize,
type, and s trength as  original equipment and be
des igned s pec ific ally for s uc h applic ations  and
s ys tems .

10. C omponents  with s tripped threads  or damaged
parts  s hould be replaced rather than repaired. R e-
pairs  requiring machining or welding s hould not
be at tempted unles s  s pec ific ally approved and
s tated by the vehic le or component manufacturer.

11. P rior to returning the vehic le to s ervice, make cer-
tain all components  and s ys tems  are res tored to
their proper operating condition.

AD-9 R E MOVA L

1. P ark the vehicle on a level s urface and prevent move-
ment by means  other than the brakes .

2. Drain all res ervoirs  to 0 p.s . i.  (0 kP a).— C aution:
C ompres s or dis charge line may s till contain res idual
pressure.

3. Identify and dis connect the three air lines  from the end
cover and note the pos ition of end cover ports  relative
to the vehicle.

4. Unplug the vehicle wiring harnes s  from the heater and
thermos tat as s embly connector on the purge valve
hous ing as s embly.
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F IG UR E  7 - A D-9 A IR  DR Y E R  A S S E MB LY

NOTE: NUMBERS 9 AND 12
NOT USED

7

1 O-RING
2 EXHAUST DIAPHRAGM
3 1/4" TAPPING SCREW
4 PURGE VALVE LOCK NUT
5 O-RING
6 O-RING
7 O-RING
8 PURGE VALVE ASSEMBLY
10 O-RING
11 PURGE VALVE
13 SPRING
14 O-RING
15 CHECK VALVE ASSEMBLY
16 3/8" CAP SCREW
17 3/8" SPECIAL WASHER
18 3/8" CAP SCREW (LONG)
19 LOCK NUT
20 LOWER MOUNTING BRACKET
21 O-RING
22 DESICCANT CARTRIDGE

COMPLETE
23 O-RING
24 HOUSING
25 5/16" X 4-1/2" UPPER BRACKET

CAP SCREW
26 UPPER BRACKET STRAP
27 UPPER MOUNTING BRACKET
28 5/16" LOCK WASHER
29 5/16" LOCK NUT
30 EXHAUST COVER
31 TORX HEAD BOLT
32 EXHAUST DIAPHRAGM WASHER
33 PURGE PISTON

4
32

3

30

13

33
14

10

11

2

18

31

5

15
17

20

17

1

6

16

SAFETY
VALVE

23

21

22

END
COVER

25

26

28

29

27

24

19

17

8
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5. Loos en the 5/16" X  4-1/2" hex bolt s ecuring the upper
mounting s trap.

6. R emove, retain and mark the two 3/8" end cover cap
s crews , lock nuts  and four s pecial was hers  that retain
the lower mounting bracket to the end cover, als o mark
thes e two holes  of the end cover. (T hes e bolts  are
longer than the other 6 bolts .)

7. R emove the AD-9 air dryer from its  mounting brackets
on the vehicle.

DIS AS S E MB LY

T he following dis as sembly and as sembly procedure is  pre-
s ented for reference purpos es  and pres uppos es  that a
major rebuild of the AD-9 is  being undertaken. S everal
replacement parts  and maintenance kits  are available
which do not require full dis as s embly. T he ins tructions  pro-
vided with thes e parts  and kits  s hould be followed in lieu
of the ins tructions  pres ented here. R efer to F igure 7 dur-
ing dis as s embly.

C aution:  W hile performing s ervice on the AD-9 air dryer,
it is  not recommended that a clamping device (vis e, C -
clamp,  etc. )  be us ed to hold any die cas t a luminum
component as  damage may res ult. To hold the end cover,
ins tall a pipe nipple in the s upply port and clamp the nipple
into a vis e.

1. Us ing an adjus table wrench or an 1-3/4" s ocket, re-
move the delivery,  check valve as s embly (15) and
o-ring. R emove the o-ring from the check valve as -
s embly.

2. R emove the three 1/4" self tapping screws (3) that secure
the purge valve hous ing as s embly to the end cover
assembly. P ull the purge valve housing assembly out of
the end cover assembly. R emove the three o-rings (5,6
& 7) from the exterior of the purge valve hous ing
assembly. Note:  O-rings 5 and 6 may be lodged in the
end cover bores , if so, they must be removed

3. P urge Valve Dis as s embly:

Note:  In mos t cas es  a flat (non-extended) exhaus t
cover (30) is  used. T his  cover should be left intact while
s ervicing the purge valve hous ing as s embly. However,
if a n extended type exha us t c over is  in us e  to
accommodate the attachment of an exhaus t hos e, the
exhaus t cover mus t be carefully peeled off the purge
valve hous ing.  Us e a  thin flat blade to pry  the
exhaus t cover off, taking care not to damage the
potting material (R T V s ealant) under the cover.  To
remove the pis ton from the purge va lve hous ing
as s embly requires  a s pecial Torx head s ocket or a
twelve point 1/4" s ocket to hold the head of the purge
valve bolt (31).

A. R emove the 1/4" nut (4) from the bottom of the
purge valve hous ing as s embly us ing a 9/16" s ocket

wrench and a Torx head s ocket to hold the head of
the bolt (31). R emove the diaphragm was her (32)
(if pres ent), and the diaphragm (2) (if pres ent), and
the purge valve (11) from the purge valve hous ing.

B . R emove the 1/4" Torx head bolt (31) from the op-
pos ite end, then the purge pis ton (33), the return
s pring (13) and two o-rings  (10 & 14); one on the
O.D. and the other in the ins ide of the purge pis -
ton.

C . Heater and T hermos tat As s embly R eplacement.

C aution:  Do not attempt to remove this  as s embly,
as  it will be damaged during the removal proces s
and is  not available as  a s ervice part. If the heater
and thermos tat are defective, replace the entire
purge valve housing assembly which includes  these
items .

4. R emove the remaining s ix 3/8" cap s crews  (16), lock
nuts  (19) and twelve s pecial was hers  (17) that s ecure
the end cover to the hous ing (24). S eparate the end
cover and desiccant cartridge (22) from the housing (24).

5. R emove the end cover to outer hous ing o-ring (23).

6. Do not remove the s afety valve from the end cover
unles s  it has  been proven defective. If replacement is
required, apply thread s ealant or teflon tape on the
threads  of the replacement valve and torque to 120-
400 in. Ibs .

7. P lace a s trap or chain wrench around the des iccant
cartridge (22) s o that it is  approximately 2-3 inches
away from the end cover. R otate the cartridge coun-
terclockwis e until it completely s eparates  from the end
cover.  Note:  A s ubs tantial torque (up to 50 lb. ft.) may
be required to perform this  dis as s embly.

8. R emove the des iccant cartridge o-ring (21) from the
end cover.

C L E ANING  &  INS P E C TION

1. Us ing mineral s pirits  or an equivalent s olvent, clean
and thoroughly dry all metal parts .

2. Ins pect the interior and exterior of all metal parts  that
will be reus ed for s evere corros ion, pitting and cracks .
S uperficial corros ion and or pitting on the exterior por-
tion of the upper and lower body halves  is  acceptable.

3. Ins pect the bores  of both the end cover and the purge
valve hous ing for deep s cuffing or gouges .

4. Make certain that all purge valve housing and end cover
pas s ages  are open and free of obs tructions .

5. Ins pect the pipe threads  in the end cover. Make cer-
tain they are clean and free of thread s ealant.

6. Ins pect the purge valve hous ing bore and s eats  for
exces s ive wear and s cuffing.

7. Ins pect the purge valve pis ton s eat for exces s ive wear.
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8. Ins pect all air line fittings  for corros ion. C lean all old
thread s ealant from the pipe threads .

9. All o-rings  removed s hould be dis carded and replaced
with new o-rings  provided in appropriate kit(s ).

Any component exhibiting a condition des cribed in s tep 1
to 8 s hould be replaced.

AS S E MB LY

P rior to as s embly, coat all o-rings , o-ring grooves , and
bores  with a generous  amount of barium bas e lubricant.
R efer to F igure 7 during as s embly unles s  otherwis e
advis ed.

1. P urge Valve Hous ing As s embly

A. Ins tall the o-ring (14) in its  groove on the O.D. of
the purge pis ton. P lace the return s pring (13) in the
bore of the purge valve hous ing. P lace the o-ring
(10) into its  reces s  in the bore of the purge pis ton.
Ins tall the 1/4" Torx head bolt (31) into the l.D. of
the purge pis ton. Ins ert the purge pis ton (33) into
the l.D. of the spring (13). Using a Torx head wrench,
pus h the purge pis ton into the pis ton hous ing until
it bottoms .

B . W hile depres s ing the purge pis ton with the Torx
head wrench, ins tall the following parts  over the
purge valve bolt (31) from the oppos ite end of the
purge valve hous ing; the purge valve (11) with its
rubber s ide firs t, followed by the diaphragm (2) (if
pres ent), the diaphragm was her (32) (if pres ent) or
the flat was her and finally the 1/4" hex nut (4).
Torque the purge valve nut and bolt (4 & 31) to
between 60-80 in. Ibs .

C . Ins tall the three o-rings  (5, 6 & 7) on the purge valve
hous ing placing each in its  appropriate location. If
the exhaus t cover (30) was  removed during dis as -
s embly,  ins ta ll it on the purge va lve hous ing
as s embly making certain the “bubble” portion is
pos itioned over the thermos tat.  Ins ta ll the as -
s embled purge valve hous ing in the end cover
making certain to orient both parts  s uch that the
connector is  approximately 10 degrees  clockwis e
from the supply port, while making certain the purge
valve hous ing is  fully s eated agains t the end cover.
S ecure the purge valve hous ing to the end cover
us ing the three 1/4" s elf-tapping s crews  (3). S tart
all three s crews  by hand then torque to 50-80 in.
Ibs .

2. Ins tall the o-ring on the check valve as s embly (15),
then ins tall the as s embly in the end cover.

3. Ins tall the des iccant cartridge o-ring (21) in its  groove
in the end cover. Us ing a light coat of barium greas e,
lubricate the bottom of the des iccant cartridge in the
area that will contact the o-ring (21) and end cover.

S crew the des iccant cartridge into the end cover until
contact is  made between it and the o-ring. Us ing a
s trap or chain wrench pos itioned 2-3" from the bottom
of the cartridge, turn the des iccant cartridge clockwis e
180-225 degrees  beyond the pos ition where initial con-
tact was  made between the cartridge and end cover
o-ring. Torque s hould not exceed 50 ft.  Ibs .

4. Ins tall the end cover outer hous ing o-ring (23) on the
s houlder in the end cover. P lace the hous ing (24) over
the des iccant cartridge and align the holes . Ins tall the
s ix 3/8" cap s crews  (16), lock nuts  (19) and twelve s pe-
cial was hers  (17) making certain they are in the proper
pos ition as  marked during dis as s embly. T he two longer
3/8" cap s crews  (18) will be us ed to s ecure the AD-9 to
its  mounting bracket. Tighten the s ix cap s crews  and
nuts  in a s tar pattern in a fas hion s imilar to F igure 8;
depending on lower bracket location. Torque to 270-
385 in. Ibs . (R efer to F ig. 8.) Note:  T he two remaining
bolt holes  in the end cover and two 3/8" cap s crews
mus t be the ones  marked during dis as s embly to as -
sure proper orientation of the ports  and adequate length
of the cap s crews .

INS TAL L ATION

1. Ins tall the as s embled AD-9 air dryer back onto the ve-
hicle by s lipping it into the upper mounting bracket.
Align the two unus ed holes  in the end cover with the
bottom mounting bracket s uch that the bottom bracket

4

F IG UR E  8 - E ND C OV E R  TO HOUS ING  T OR QUE  P AT T E R N

7 8

3

5

6 2

1&9
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s upports  air dryer.  T he AD-9 end cover s hould res t on
the bracket. Us ing the remaining two 3/8" cap s crews
(18), four s pecial was hers  (17), and two lock nuts  (19),
s ecure the air dryer to the lower bracket. Tighten, then
torque the two remaining cap s crews  to 270-385 in.
Ibs .

2. Tighten the 5/16" X  4-1/2" bolt and nut on the upper
mounting bracket. Torque to 80-120 in Ibs .

3. R econnect the three airlines  to the proper ports  on the
end cover (identified during dis as s embly).

4. R econnect the vehicle wiring harnes s  to the AD-9
heater and thermos tat as s embly connector by plug-
ging it into the air dryer connector until its  lock tab
s naps  in place.

5. B efore placing vehicle back into s ervice, perform the
Operation and Leakage Tes ts  s tated els ewhere in this
manual.

R E T R OF IT T ING  T HE  AD-9 AIR  DR Y E R

G E NE R AL

T he following retrofit ins tructions  are pres ented for refer-
ence purpos es  only s ince B endix aftermarket retrofit and
replacement air dryers  are packaged with the mos t up-to-
date ins tallation ins tructions . T he ins tructions  packaged
with the AD-9 s hould be followed in lieu of thos e pres ented
here.

T he preceding portion of this  manual deals  with “in-service”
repair and or replacement of the AD-9 air dryer. T he portion
of the manual that follows  is  concerned with ins talling an
AD-9 on a vehicle not previous ly equipped with one.

V E HIC L E  AP P L IC ATION R E QUIR E ME NTS

T he bas ic application requirements  pres ented here apply
to a s tandard air dryer ins tallation. T he majority of high-
wa y ve hic le s  in us e  toda y will me e t the s e  ba s ic
requirements  however, s ome may not. E xamples  of ve-
hicles  that may not meet the requirements  include, bulk
trailer unloading operations  and other high air cons ump-
tion/continuous  flow s ys tems . W hile the AD-9 air dryer can
be us ed on thes e vehicles  the s tandard ins tallation proce-
dure pres ented in this  manual may require modification to
as s ure proper operation and s ervice life. C ons ult your lo-
cal authorized B endix parts  outlet or s ales  repres entative
for additional information.

1. C harge C ycle Time - T he AD-9 air dryer is  des igned to
provide clean, dry air for the brake s ys tem. W hen a
vehicle’s  air s ys tem is  us ed to operate non-brake air
acces s ories  it is  neces s ary to determine that during
normal, daily operation the compres s or s hould recover
from governor “cut-in” to governor “cut-out” (us ually
100 ps i to 120 ps i) in 90 s econds  or les s  at engine

R P Ms  commens urate with the vehicle vocation. If the
recovery time cons is tently exceeds  this  limit, it may
be necessary to “bypass” the air accessory responsible
for the high air us age. C ons ult your local authorized
B endix parts  outlet or s ales  repres entative for addi-
tional information.

2. P urge C ycle Time - During normal vehicle operation,
the air compressor mus t remain unloaded for a mini-
mum of 20 s econds  for the s tandard AD-9 Air Dryer
or 30 s econds  for the E xtended P urge model. T hese
minimum purge times  are required to ens ure complete
regeneration of the des iccant material. If the purge time
is  occas ionally s horter than the times  s pecified, no per-
manent ill effect s hould be expected, however, if the
purge time is  cons is tently les s  than the minimum, an
acces s ory by-pas s  s ys tem mus t be ins talled.

3. E uropean Air B rake S ys tems  - B rake s ys tems  that in-
corporate compres s ors  without integral unloading
mechanisms and/or utilize a compressor discharge line
unloader valve have s pecial AD-9 air dryer ins tallation
requirements . C ons ult your local authorized B endix
parts  outlet or s ales  repres entative for additional infor-
mation.

4. Air C ompres s or S ize - Although the AD-9 air dryer can
be us ed in conjunction with larger compres s ors , it was
des igned primarily for units  rated for up to 17 C F M. It
is  recommended that when us ing the AD-9 air dryer
with a compres s or which has  a rated dis placement
exceeding 17 C F M that an authorized B endix parts
outlet or B endix marketing representative be contacted
for as s is tance.

5. Hols et “E  or QE ” Type Air C ompres s ors  - In order for
the AD-9 to function properly when ins talled with the
Hols et Type “E  or QE ” compres s or, s everal s pecial-
ized Hols et components  are required. C ons ult your
local authorized Hols et parts  outlet or s ales  repres en-
tative for additional information.

6. Us e of S tandard or E xtended P urge AD-9 - Us e the
following guidelines :

 Total Vehic le R es ervoir
 Volume R equirement
 Les s  than 9,000 cu. in. . . . . . . . . . . . . . . . . . . S tandard AD-9

 9,000 - 12,500 cu. in. .......................... Extended Purge AD-9
 G reater than 12,500 cu. in. . . . . . . . . . . . C ontact B endix R ep. or

B endix E ngineering

V E HIC L E  P R E PA R ATION

1. P ark the vehicle on a level s urface and prevent move-
ment by means  other than the brakes .

2. Drain all res ervoirs  to 0 p.s .i.  (0 kP a).
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to ins tall the AD-9 air dryer and us e thos e that will bes t
pos ition the unit for eas e of ins tallation. Locate the
bracket s uch that it cradles  the end cover as  s hown in
F igure 2. Utilizing the two 2-3/8" long cap s crews , lock
nuts  and s pecial was hers  provided with the AD-9 air
dryer retrofit unit, attach the lower mounting bracket
and torque to 270-385 in. lbs .

2. As s emble the mounting s trap and upper mounting
bracket as  illus trated in F igure 4, by utilizing the 5/16"
cap s crew, 5/16" lockwas her and 5/16" nut provided.

3. P lace the upper bracket as s embly onto the s hell of the
AD-9 air dryer and orient it s o that it bears  entirely on
the cylindrical s urface and does  not extend onto the
domed top. T he s lot s pacing between the upper and
lower bracket should be a minimum of 5.5 inches  apart.
Do not tighten s trap onto the s hell at this  time.

4. A univers al mounting plate (P c. No. 248478) is  avail-
able to facilitate the mounting of the AD-9 air dryer to
the vehicle. It can be obtained through an authorized
B endix parts  outlet.

5. Mount the AD-9 air dryer on the vehicle us ing 3/8" bolts
(grade 5 min.) and was hers . Torque to 25 ft. Ibs . (300
inch pounds .) After pos itioning and mounting the up-
per bracket as s embly according to the ins tallation
requirements , torque the 5/16" nut to 80120 in. Ibs . to
tighten s trap onto the s hell.

BRACKET

L O C ATING  AD-9 ON V E HIC L E

1. T he AD-9 air dryer mus t be mounted vertically (purge
exhaus t toward road s urface) outs ide the engine com-
partment in an area of air flow while the vehicle is  in
motion. T he AD-9 mus t not be expos ed to direct wheel
s plas h (located behind axle mud flap is  acceptable).

2. Locate the AD-9 air dryer as  clos e to the firs t (s upply)
res ervoir as  pos s ible.

3. Do not locate the AD-9 air dryer near heat producing
components  s uch as  the vehicle exhaus t and make
certain adequate clearance from moving components
(e.g. drive s haft, s us pens ion, pitman arm, etc.) is  pro-
vided.

4. Locate the AD-9 air dryer on vehicle s o that a mini-
mum of 11 inches  (28 C M) clearance below the end
cover is  available to allow s ervicing. Alternatively, pro-
vide acces s  to the bracket bolts  s o the unit may be
removed for s ervicing.

5. W hen choos ing the mounting location for the AD-9,
note the dis charge line length requirements  s tated
under the heading C onnecting the Air Lines , els ewhere
in this  ins truction s heet.

Important Note:  Under normal operating conditions ,
the maximum inlet air temperature for the AD-9 air
dryer is  150 degrees  F ahrenheit.

2-1/8"

END
COVER

LOWER
BRACKET

EXTRA
LONG

BRACKET
CAP SCREW

¬

¬

SPECIAL
WASHER

F IG UR E  9 - L OWE R  B R A C K E T  INS TA L L AT ION

MOUNTING  THE  AD-9

1. To ins tall the lower mounting bracket on the AD-9 air
dryer, it will be neces s ary to remove and dis card two
of the end cover bolts  and lock nuts . To determine which
end cover bolts  to utilize to attach the lower bracket,
take into cons ideration the piping connections  required

F IG UR E  10 - UP P E R  MOUNT ING  B R A C K E T  A ND S T R A P

5/16" CAP
SCREW

NUT

STRAP

LOCK WASHER
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C ONNE C T ING  T HE  AIR  L INE S

P UR G E  C ONTR OL  L INE

1. Ins tall a P urge C ontrol air line having a minimum in-
s ide diameter of 3/16 inches  between the AD-9 end
cover control port and an unus ed unloader port on the
governor. T he control line mus t be plumbed direct to
the governor and not in s eries  with automatic drain
valves , lubrication s ys tems , etc.

2. T he control line should s lope downward to the end cover
without forming potential water traps .

DIS C HAR G E  L INE

G eneral:

W here minimum diameter are s pecified, larger line diam-
eters  generally improve performance and life and reduce
temperatures , particularly in s evere applications .

1. T he dis charge line material s hould be wire braided
“Teflon” hos e, copper tubing or a combination of both.

2. T he dis charge line s hould s lope downward from the
compres s or dis charge port to the AD-9 air dryer s up-
ply port without forming wa te r tra ps ,  k ink s  or
res trictions . C ros s -overs  from one s ide of the frame

rail to the other, if required, s hould occur as  clos e as
pos s ible to the compres s or.

3. F itting extens ions  mus t not be ins talled at the AD-9
s upply port.

4. Dis charge line lengths  and ins ide diameter require-
ments  are dependent on the vehicle application and
are as  follows :

Typic al P & D, S c hool B us  and L ine Haul

The minimum discharge line length is 6 feet and the maximum is 16 feet.

 LENGTH  l.D. MIN. OTHER REQUIREMENTS

 6.0 - 9.5 ft. ........ 1/2 in. ........... None

 9.5 - 12 ft. ......... 1/2 in. ........... Last 3 feet including Supply Port fitting must
be insulated with 1/2 inch thick closed cell
polyethylene pipe insulation.

 12 - 16 ft. ..........  5/8 in. .......... Last 3 feet including Supply Port fitting must
be insulated with 1/2 inch thick closed cell
polyethylene pipe insulation.

If the dis charge line length mus t be les s  than 6 feet or greater
tha n 16 feet,  conta ct your loca l B endix repres enta tive or

authorized parts  outlet for further information.

F IG UR E  2 - A D-9 C HA R G E  C Y C L E

COMPRESSOR

10 AMP - 12V
5 AMP - 24V

SUP

CON

14 GA WIRE
TO IGNITION
& GROUND

SAFETY VALVE

DEL TO RESERVOIR
#2

RESERVOIR
#1

GOVERNOR

UNLOADER
PORT

DELIVERY
SUPPLY

CONTROL
(HIDDEN)

FUSE



13

m a i n l o c a l g l o b a l o p e r a t i o n tr o u b l e -

m e n u s e a r c h s e a r c h s h o o t i n g

High Duty C yc le Vehic les
 (C ity Trans it C oaches ,R efus e Haulers , etc .)

The minimum discharge line length is 10 feet and the maximum is 16 feet.

 LENGTH  l.D. MIN.  OTHER REQUIREMENTS

 10-16 ft. .......  1/2 in. ........  None

If the dis charge line length mus t be les s  than 10 feet or greater
tha n 16 feet,  conta ct your loca l B endix repres enta tive or

authorized parts  outlet for further information.

DE L IV E R Y  L INE

1. Ins tall an air line of the s ame approximate l.D. as  the
dis charge line between the AD-9 air dryer delivery port
and the firs t (s upply) res ervoir. T his  line s hould als o
s lope downward to the res ervoir, if pos s ible.

E XHAUS T  L INE

1. If it is  neces s ary to direct AD-9 air dryer dis charge con-
taminants  away from vehicle components  it may be
neces s ary to purchas e a s pecial exhaus t cover for the
AD-9 air dryer (P c. No. 298924) to replace the s tan-
dard exhaus t cover furnis hed with the unit. A 1 inch
(25.4 mm) I.D. hos e can be clamped on the s pecial
AD-9 air dryer exhaus t cover.  Note:  Us e a thin flat
blade to pry the s tandard exhaus t cover off.

WIR ING  THE  HE ATE R /THE R MOS TAT

1. Determine the vehicle’s  electrical s ys tem voltage and
make certain that the AD-9 air dryer that is  to be in-
s talled contains  the s ame voltage heater. Us e the AD-9
air dryer part number to confirm the proper voltage.
T he AD-9 air dryer is  available with either a 12 or 24
volt heater which us es  75 watts  of power.

2. A two lead, 12 inch, wire harness  with attached weather
res is tant connector is  s upplied with all retrofit and re-
placement AD-9 air dryers . C onnect one of the two
leads  of the wire harnes s  to the engine kill or ignition
s witch. T he remaining lead of the wire harnes s  mus t
be connected to a good vehicle ground (not to the air

dryer or its  mounting bracket). A fus e s hould be in-
s talled in the power carrying wire; ins tall a 10 amp fus e
for 12 volt heaters  and a 5 amp fuse for a 24 volt heater.

3. Us e 14 G A wire if it is  neces s ary to lengthen the wire
harnes s  provided with the AD-9 air dryer. Make cer-
tain all wire s plices  are waterproofed.

4. Tie wrap or s upport all electrical wire leading to the
AD-9 air dryer at 6 - 8 inch intervals . Note:  W ires  should
have s ufficient s lack and not completely taught.

TE S TING  THE  AD-9

B efore placing the vehicle in s ervice, perform the follow-
ing tes ts :

1. C los e all res ervoir drain cocks .

2. B uild up s ys tem pres s ure to governor cut-out and note
that the AD-9 air dryer purges  with an audible es cape
of air.

3. “F an” the s ervice brakes  to reduce s ys tem air pres -
sure to governor cut-in. Note that the system once again
builds  to full pres s ure and is  followed by a purge at the
AD-9 air dryer exhaus t.

4. It is  recommended that the following items  be tes ted
for leakage to as s ure that the AD-9 air dryer will not
cycle exces s ively.

(A) Total air s ys tem leakage (S ee B endix publication
B W -5057 “Air B rake Handbook”).

(B ) C ompres s or unloader mechanis m.

(C ) G overnor.

(D) Dra in cock and s afety va lve in firs t (s upply)
res ervoir.

(E ) All air connections  leading to and from the firs t
(s upply) res ervoir.
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1. Dryer is  cons tantly
“cycling” or purging.

A. Tes t for exces s ive s ys tem leakage.

Allowable leakage:

P re-121 vehicles , s ingle vehicles  - 2 ps i/
minute.

Tractor trailer - 3 ps i/minute.

121 vehicles , s ingle vehicle - 1 ps i/minute per
s ervice res ervoir.

Tractor trailer - 3 ps i/minute per s ervice
res ervoir.

B . Us ing s oap s olution, tes t for leakage at fittings ,
drain valve (if any) and s afety valve in firs t
res ervoir.  R epair or replace as  neces s ary.

C . R emove check valve as s embly from end
cover. S ubject air pres s ure to delivery s ide of
valve. Apply s oap s olution at oppos ite end and
check for leakage. (P ermis s ible leakage - 1inch
bubble in five s econds ) If exces s ive leakage,
replace check valve as s embly.

D. Tes t governor for proper cut-in and cut-out
pres s ures  and exces s ive leakage in both
pos itions .

E . W ith the s upply port open to atmos phere, apply
120 ps i at the control port.  Apply a s oap
s olution to the s upply port and exhaus t port
(purge valve s eat area).  P ermis s ible leakage -
1 inch bubble in five s econds .

F. R emove air s trainer or fitting from compres s or
inlet cavity. W ith compres s or unloaded, check
for unloader pis ton leakage. S light leakage
permis s ible.

G . Tes t Air Dryer s ys tem us ing B endix P roduct
B ulletin P R O-08-19 entitled “Troubles hooting
T he Hols et E  compres s or s ys tem W ith B endix
Air Dryer.”

H. With gauge ins talled at R E S  port of governor,
pres s ure s hould not drop below “C ut-In”
pres s ure at the ons et of the compres s or
“Unloaded” cycle. If pres s ure drops , check for
“kinks ” or res trictions  in line connected to R E S
port.  Line connected to R E S  port on governor
mus t be s ame diameter, or preferably larger
than, lines  connected to UNL port(s ) on
governor.

A. E xces s ive s ys tem
leakage.

B . E xces s ive leakage in
fitting, hos es  and tubing
connected to the
compres s or, air dryer
and firs t res ervoir.

C AUS E R E ME DY

C . Defective check valve
as s embly in AD-9 air
dryer end cover.

D. Defective governor.

E . Leaking purge valve
hous ing as s embly and/
or o-rings  in AD-9 air
dryer end cover.

F. C ompres s or unloader
mechanis m leaking
exces s ively.

G . Hols et “E ” type
compres s or.

H. R apid cycling of the
governor due to air
s tarvation at the R E S
port of the governor.
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 2. Water in vehicle
res ervoir.

A. Des iccant requires
replacement - exces s ive
contaminants  in
des iccant cartridge
as s embly.

B . Improper dis charge line
length or improper line
material.  Maximum air
dryer inlet temperature
is  exceeded.

C AUS E R E ME DY

E . P urge (air exhaus t) time
ins ufficient due to
exces s ive s ys tem
leakage (s ee caus es  for
S ymptom #1).

C . Air s ys tem charged
from outs ide air s ource
(outs ide air not pas s ing
through air dryer).

D. Air dryer not purging
(s ee S ymptom #5).

F. E xces s ive air us age -
Air dryer/vehicle
application requires
additional purge
volume. Air dryer not
compatible with vehicle
air s ys tem requirement
(Improper air dryer/
vehicle application).

A. R eplace des iccant cartridge.

B . R efer to s ection entitled “C onnecting the Air
Lines ” and check “Dis charge Line” s ize and
length.

C . If s ys tem mus t have outs ide air fill provis ion,
outs ide air s hould pas s  through air dryer.  T his
practice s hould be minimized.

D. S ee caus e and remedy for S ymptom #5.

E . C heck caus es  and remedies  for S ymptom #1.

F. C harge C ycle Time - T he AD-9 is  des igned to
provide clean, dry air for the brake s ys tem.
W hen a vehicle’s  air s ys tem is  us ed to operate
non-brake air acces s ories  it is  neces s ary to
determine that during normal,  daily operation
the compres s or s hould recover from governor
“cut-in” to governor “cut-out” (us ually 100 ps i to
120 ps i) in 90 s econds  or les s  at engine R P M’s
commens urate with the vehicle vocation. If the
recovery time cons is tently exceeds  this  limit,  it
may be neces s ary to “bypas s ” the air acces s ory
res pons ible for the high air us age. An example
of where a by-pas s  s ys tem would be required is
when the compres s or is  us ed to pres s urize a
tank trailer for purpos es  of off-loading product.
C ons ult your local authorized B endix parts
outlet or s ales  repres entative for additional
information.

P urge C ycle Time - During normal vehicle
operation, the air compres s or mus t remain
unloaded for a minimum of 20 s ec onds  for
the s tandard AD-9 or 30 s ec onds  for the
E xtended  P urge Model.  T hes e minimum
purge times  are required to ens ure complete
regeneration of the des iccant material.  If the
purge time is  cons is tently les s  than the
minimum, an acces s ory by-pas s  s ys tem mus t
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 2. Water in vehicle
res ervoir (continued).

be ins talled. C ons ult your local authorized
B endix parts  outlet or s ales  repres entative for
additional information.

E uropean Air B rake S ys tems - B rake s ys tems
that incorporate compres s ors  without integral
unloading mechanis ms  and/or utilize a
compres s or dis charge line unloader valve have
s pecial air dryer ins tallation requirements .
C ons ult your local authorized B endix parts
outlet or s ales  repres entative for additional
information.

Air C ompres s or S ize - Although the AD-9 can
be us ed in conjunction with larger
compres s ors , it was  des igned primarily for
units  rated for up to 17 C F M. It is
recommended that when us ing the AD-9 with a
compres s or which has  a rated dis placement
exceeding 17 C F M that an authorized B endix
parts  outlet or B endix marketing repres entative
be contacted for as s is tance.

G . R eplace des iccant cartridge/end cover/o-ring.

C heck to make s ure des iccant cartridge
as s embly is  properly ins talled.

H. R eplace des iccant cartridge/end cover o-ring.

C heck to make s ure des iccant cartridge
as s embly is  properly ins talled.

R eplace des iccant cartridge as s embly.

A. C heck compres s or for exces s ive oil pas s ing
and/or correct compres s or ins tallation. R epair
or replace as  neces s ary. R ebuild or replace
cartridge.

B . Tes t to determine if air is  pas s ing through
check valve. R epair or replace.

C . C heck to determine if air is  reaching firs t
res ervoir.  Ins pect for kinked tubing or hos e.
C heck for undrilled or res tricted hos e or tubing
fittings .

D. Increas e volume in dis charge line. Added
length or s ize of line, or add a ping tank.

E . R educe s ys tem pres s ure or obtain a higher
s etting s afety valve.

C AUS E R E ME DY

G . Air by-pas s es  des iccant
cartridge as s embly.

H. P urge time is
s ignificantly les s  than
minimum allowable.

3. S afety valve on air
dryer “popping off” or
exhaus ting air.

A. Des iccant cartridge
plugged.

B . Defective dis charge
check valve in end
cover of the AD-9.

C . Defective fittings , hos e
or tubing between air
dryer and firs t res ervoir.

E . S afety valve s etting
lower than the
maximum s ys tem
pres s ure.

D. E xces s ive pres s ure
puls ations  from
compres s or. (Typical
s ingle cylinder type).
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4. C ons tant exhaus t of air
at air dryer purge valve
exhaus t or unable to
build s ys tem pres s ure.
(C harge mode.)

A. W ith compres s or loaded, apply s oap s olution
on purge valve exhaus t, to tes t for exces s ive
leakage. R epair purge valve as  neces s ary.

B . C heck governor for proper “cut-in”, “cut-out”
pres s ure and exces s ive leakage in both
pos itions . R epair or replace as  neces s ary.

C . P urge control line mus t be connected to
unloader port of governor.

D. Tes t heater and thermos tat as  des cribed in
S tep 7 of P reventative Maintenance S ection.

E . C ompres s or dis charge to inlet port. R econnect
lines  properly.

F. C heck to determine if air pas s es  through
dis charge line. C heck for kinks , bends ,
exces s ive carbon depos its .

G . Dis charge line s hould be cons tantly s loping
from compres s or to air dryer with as  few bends
as  pos s ible.

H. S ee S ymptom #1’s  C aus es  and R emedies .

I . R eplace purge valve hous ing as s embly o-rings .

A. Tes t to determine air flows  through purge
control line when compres s or unloaded. C heck
for undrilled fittings . (S ee S ymptom #4,
R emedy C .)

B . R efer to R emedies  B , E ,  G  for S ymptom #4.

A. Air dryer purge valve
leaking exces s ively.

C AUS E R E ME DY

5. Air dryer does  not
purge or exhaus t air.

B . Defective governor.

C . P urge control line
connected to res ervoir
or exhaus t port of
governor.

D. P urge valve frozen
open - faulty heater and
thermos tat, wiring,
blown fus e.

E . Inlet and outlet air
connections  revers ed.

F. K inked or blocked
(plugged) dis charge
line.

G . E xces s ive bends  in
dis charge line (water
collects  and freezes ).

H. E xces s ive s ys tem
leakage.

I. P urge valve s tays  open
- s upply air leaks  to
control s ide.

A. B roken, kinked, frozen,
plugged or dis connected
purge control line.

B . S ee C aus es  B , E ,  G  for
S ymptom #4.

6. Des iccant material
being expelled from air
dryer purge valve
exhaus t (may look like
whitis h liquid or pas te
or s mall beads .)

- OR  -

Uns atis factory
des iccant life.

A. T his  s ymptom is  almos t
always  accompanied by
one or more of
S ymptoms  1, 2,  3,  4 and
5. S ee related caus es
for thes e S ymptoms
above.

B . Air dryer not s ecurely
mounted. (E xces s ive
vibration.)

A. S ee C aus es  and R emedies  for S ymptoms  1, 2,
3,  4 and 5.

B . Vibration s hould be held to minimum. Add
bracket s upports  or change air dryer mounting
location if neces s ary.

C . R eplace des iccant cartridge as s embly.C . Defective cloth covered
perforated plate in air
dryer.
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6. (C ontinued.) D. C heck for proper compres s or ins tallation; if
s ymptoms  pers is t,  replace compres s or.

E . C heck the torque on the des iccant cartridge to
end cover attachment. R efer to as s embly
s ection of this  data s heet.

A. A s light “pinging” s ound may be heard during
s ys tem build up when a s ingle cylinder
compres s or is  us ed. If this  s ound is  deemed
objectionable, it can be reduced s ubs tantially
by increas ing the dis charge line volume.

T his  can be accomplis hed by adding an
additional four feet of dis charge line or adding
a 90 cubic inch res ervoir between the
compres s or and the AD-9 air dryer.

A. S ome leakage of pres s ure pas t the metal s eat
of the turbo cutoff feature of the AD-9 is  to be
expected als o may be audible. T his  s light los s
of air will not effect the engine or turbo
performance.

B . R efer to R emedy C , S ymptom #1.

A. F aulty governor ins tallation; no air line from
governor to compres s or or line is  “kinked” or
res tricted. Ins tall or repair air line.

D. C ompres s or pas s ing
exces s ive oil.

C AUS E R E ME DY

7. “P inging” nois e
exces s ive during
compres s or loaded
cycle.

E . Des iccant cartridge not
as s embled properly to
end cover. (Loos e
attachment)

A. S ingle cylinder
compres s or with high
puls e cycles .

A. Inlet of air compres s or
pres s urized by
turbocharger from
engine.

8. C ons tant s eepage of
air at air dryer purge
valve exhaus t (non-
charging mode.)

B . Defective check valve
as s embly in AD-9 air
dryer end cover.

A. C ompres s or fails  to
“unload”.

9. T he air dryer purge
pis ton cycles  rapidly in
the compres s or
unloaded
(noncompres s ing)
mode.
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