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Overview
The optional air brakes system on the Blue Bird Vision utilizes Meritor cam-operated 

drum brakes, with captive spring brake chambers on the rear axle providing parking 

brake and safety backup functions. A gear driven Wabco air compressor mounted on 

the engine operates whenever the engine is running. A governor mounted directly 

to the rear of the compressor monitors system air pressure and switches the com-

pressor between load and unload modes to maintain a normal operating pressure 

range within the storage tanks.

As air is compressed, moisture vapor tends to condense inside the storage tanks. 

The tanks are equipped with bleeder valves to allow removal of this built-up mois-

ture. Some buses are equipped with an air dryer to assist collection and expulsion 

of the excess moisture. Air from the compressor passes through the air dryer before 

passing into the storage tank. The storage tank is mounted under the bus, outboard 

the frame rail on the driver’s side, and on buses equipped with an air dryer, the dryer 

is mounted inboard of the frame rails just forward of the storage tank.

The system is divided into two separate circuits; one for rear brakes (primary) and 

one for front (secondary). The brake treadle valve mounted on the front side of the 

driver’s fire wall is connected to the brake pedal, and receives pressure from both the 

primary and secondary tanks. The treadle valve directly controls the pressure and 

volume of air delivered to the front brakes. However, for the rear brakes, the treadle 

valve provides a signal only, which actuates a relay valve mounted to the frame 

crossmember just forward of the rear axle. The relay valve receives the pressure and 

volume of air needed to operate the rear brakes directly from the primary tank, and 

controls that supply in response to the signals it receives from the treadle valve.

At each wheel, air pressure is delivered to a closed brake chamber, which en-

cases a diaphragm. The increased pressure area behind the diaphragm results in an 

increased mechanical advantage to move a pushrod, which rotates the shaft of an 

S-cam situated between the ends of two brake shoes. As the S-cam rotates, it spreads 

the brake shoes, pushing their friction linings against the inner wall of the drum to 

slow or stop the wheel.

Over time, as the friction linings of the brake shoes wear, the push rods of the 

brake chambers must travel farther in order to actuate the brakes. To compensate 

for this normal wear of the brake shoes, the push rod of each brake chamber is con-

nected to the S-cam by way of a slack adjuster; a ratcheting mechanism which incre-

mentally and automatically takes up the linkage slack as the brake shoes wear.

An important concept in air brake systems is the matter of releasing air pres-

sure in order to release the brake. Generally speaking, when brakes are applied, a 

valve is opened to allow air pressure to activate a brake chamber. However, simply 

closing the valve thereafter does not release the brakes, because the air pressure 

that activated them is still present in the chambers. A means must be provided to 

quickly release the captive pressure when the driver releases the brake pedal. On the 

secondary (front brake) circuit of the Blue Bird Vision, this is accomplished by a quick 

release valve, mounted on the rear-facing side of the engine crossmember. Air goes 

to the quick release valve, which serves to tee the air pressure toward the left and 

right front wheels. On the rear, the relay valve performs the quick release function.
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PP-DC PARK CONTROL 
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SR-7 SPRING BRAKE 
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Air Brakes Major Components
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Air Brakes Flow Diagram
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Before reaching the brake chambers at the front wheels, each of the two output 

lines from the QR-1 connect to an ABS modulator valve mounted on the inboard side 

of the frame rails near the wheel. For the rear brakes, left and right modulator valves 

are also mounted directly to the two output ports of the relay valve. Thus, there are 

four ABS modulator units, one for each wheel. Lines from the modulators then pro-

ceed to the chambers.

The modulator valves incorporate quick release valves of their own, which aid 

in exhausting pressure from the brake chambers. But their primary function is to 

independently modulate braking force to each wheel in order to minimize wheel 

lock during braking.

The modulators receive electric signals from the ABS Electronic Control Unit 

(ECU) mounted on the support bracket of the Driver’s transmission control housing. 

The ECU is a computer which monitors electric signals it receives from wheel speed 

sensors mounted at each wheel, and uses this information to determine when wheel 

lock up (and, therefore, loss of traction) is about to occur. When the ECU makes such a 

determination, it signals the ABS modulator(s) for the affected wheel(s) to adjust the 

air pressure being applied to the wheel(s), using high frequency pulses. This helps 

maintain maximum traction by preventing the wheels from locking.

Parking brake and emergency brake function is provided by the rear axle brake 

chambers (MGM Type 30). Unlike the front chambers (MGM Type 20L), each rear 

chamber incorporates two mechanisms by which to extend their pushrods; one 

powered by air pressure during normal driving as described above (service brakes) 

and the other powered by a heavy duty spring enclosed in the brake chamber 

(spring brakes). The spring brakes provide rear braking in the case of primary brake 

system failure, and also perform as normal parking brakes. Whenever system air 

pressure is within normal operating range and the parking brake control is pushed 

in, a spring release valve, mounted on the front side of the same cross member as 

the relay valve, allows air pressure it receives directly from the secondary tank to 

compress the rear brake chamber springs, preventing them from actuating the rear 

brakes (the springs are “caged”). Whenever primary operating pressure is absent, the 

SR7 valve dumps the pressure which cages the springs in proportion to the amount 

of pressure the driver applies to the brake pedal. Thus, in the case of primary failure, 

the spring brakes take over braking function for the rear wheels. This condition is 

referred to as “spring brake modulation.” A warning buzzer and light are activated in 

the driver’s area.

When the driver pulls the dash-mounted Parking Brake control valve (Bendix PP-

DC), it signals the SR7 valve to fully dump the air caging the spring brakes, thereby 

causing them to serve as parking brakes. This signal pressure from the PP-DC must 

be present in order to cause the SR7 to cage (release) the spring brakes. This prevents 

the parking brakes from being released until system pressure is adequate for normal 

service brake operation.
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Appendixes In This Chapter

Appendix 1. AD-9 Air Dryer. This Bendix Service Data Sheet describes in detail the 

function of the AD-9 Air Dryer, covers inspection and maintenance, and includes a 

troubleshooting chart.

Appendix 2. AD-IP Air Dryer. This Bendix Service Data Sheet describes in detail the 

function of the AD-IP (Integral Purge) Air Dryer, covers inspection and maintenance, 

and includes a troubleshooting chart.

Appendix 3. PP-DC Park Brake Valve. This Bendix Service Data Sheet describes in 

detail the function of the PP-DC , and includes inspection and testing procedures. 

Blue Bird does not recommend rebuilding of damaged air brake system valves.

Appendix 4. SR-7 Spring Release Valve. This Bendix Service Data Sheet describes in 

detail the function of the SR-7, and includes inspection and testing procedures. Blue 

Bird does not recommend rebuilding of damaged air brake system valves.

Appendix 5. EC-30 ABS Controller Module. This Bendix Service Data Sheet describes 

in detail the EC-30, including blink code diagnostics and troubleshooting charts.

Appendix 6. Meritor Slack Adjusters. Meritor Manintenance Manual 4B describes 

function, inspection, maintenance and adjustment of Meritor Automatic Slack Ad-

justers.

Appendix 7. Haldex Slack Adjusters. This Haldex Service Manual describes function, 

inspection, and maintenance of Haldex  Automatic Brake Adjusters.

Appendix 8. Meritor Cam Brakes. Meritor Manintenance Manual 4 describes func-

tion, inspection, and maintenance of the cam brake assemblies.

On TechReference CD

The TechReference CD includes Bendix Service Data Sheets on the valves listed be-

low. These documents provide detailed descriptions of the functioning of the valves, 

inspection proceedures, and troubleshooting. Note that Blue Bird does not recom-

mend rebuilding of damaged air brake system valves.

 • E-8P Dual Brake Valve.

 • R-12 Relay Valve.

 • QR-1 Quick Release Valve

 • M-32QR Antilock Modulator Valve

 • WS-20 Wheel Speed Sensor

Also See…

The Hydraulc Brakes chapter of this manual includes a detailed procedure for remov-

ing the rear disc rotor/hub assembly.



342

L

1 S E R V I C E  M A N U A L C C 2 5

Brake Interlock
As a safety feature, Blue Bird Visions equipped with wheelchair lift 

doors incorporate an interlock system designed to automatically apply 

the  service brakes when the lift door is open and the park brake valve 

is not set. The main components of the interlock system include a brake 

valve actuator (BVA), a pressure switch, an air-operated solenoid valve, 

and a pressure regulator valve. The BVA is mounted onto the brake 

treadle valve between it and the firewall. The other components are 

mounted on the driver side (bus interior) of the firewall to the left of the 

steering column just below the air accessory manifold.

The input port of the RV-3 pressure regulator valve is teed into the 

line from the delivery side of the PP-DC park brake valve. This is the 

line which delivers pressure to cage the spring brakes. When pressure 

is present in this line, the RV-3 feeds a reduced pressure (approximately 70 psi) to the 

normally-closed solenoid valve.

The solenoid valve’s coil is wired to one of the MPX module’s Outputs  through 

the V and U connectors of the 23 pin Deutsch main harness connector located at the 

upper right of the steering column. Thus, the interlock function is one of 

the circuits controlled by the  Vision’s Multiplex system.

Whenever conditions required for interlock exist (see MPX Ladder 

Logic line # 21), the MPX Module supplies a path to ground for the air 

solenoid valve, energizing it and causing it to open. The open solenoid 

valve allows pressure to pass to the pressure switch and the BVA. The 

BVA in turn applies it as braking pressure to the treadle valve exactly as 

if the driver had pressed the brake pedal.

The purpose of the pressure switch is to provide an active Interlock 

Feedback Input to the MPX module. (See Ladder Logic Line # 9.)

Brake Valve Actuator

Brake Treadle Valve

Pressure Switch

Solenoid Valve

RV-3 Regulator Valve
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Brake Valve Actuator
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Brake Interlock (units with air brakes)

Exhaust
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Maintenance Overview
Wear and service life of brake system components varies according to the operat-

ing conditions of the vehicle. Regular inspections and attentiveness to any unusual 

pedal feel (abruptness or sponginess), or sounds (for example, unusual air releases) 

is especially important. Air brake system maintenance includes items in all these 

categories:

 • Daily tasks such as purging the air tanks to remove moisture and in cold cli-

mates, inspecting the system purge valves for freezing.

 • Regularly scheduled inspection of brake chamber push rod travel and auto-

matic slack adjuster operation according to intervals in the Scheduled Main-

tenance section.

 • Routine maintenance of consumables such as replacement of Air Dryer desic-

cant and/or filters. Service life will vary according to operating conditions.

 • Replacement or renewal of normal wear parts such as brake shoes and ro-

tors.

 • Careful inspection of all air lines and fittings, checking for cracked, abraded, 

kinked, loose, or otherwise damaged lines.

 • Inspection of components for proper operation. Blue Bird does not recom-

mend disassembly or rebuilding of air brake valves and other components. 

When a component is found defective, replace it with a new or remanufac-

tured unit.

[WARNING] Never attempt to disassemble a brake cylinder, even when it con-

tains no compressed air. The spring brake cylinders enclose very powerful coil 

springs held under high mechanical compression. Any attempt to disassemble 

the brake chamber can result in injury or death.

When working on the air brake system, always follow these precautions in addition 

to those in the Warnings and Cautions section:

 • Park the vehicle on a level surface, stop the engine, and chock the wheels 

securely. Remember, during servicing, the brakes will not be available to pre-

vent the bus from rolling.

 • If wheel end components are to be serviced which require wheel removal, 

support the bus by proper jack stands under the frame rails. Do not rely upon 

a jack to support the bus during servicing.

 • Fully drain all air tanks .before removing any air lines, fittings, or components. 

Never remove an air line which is under pressure. Never remove a component 

or plug unless you are certain all system pressure has been depleted.

 • Disconnect the negative battery terminal. Some air brake system components 

have electrical connections.

 • Never exceed recommended pressures and always wear safety glasses.

 • Never re-use air lines, fittings, or connections which appear to be marginal, 

faulty, insecure, or leaking. When in doubt, replace the line and fitting.
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Air Compressor
The Blue Bird Vision’s air compressor is a gear driven single cylinder Wabco unit with 

turbocharged intake, and is mounted to the left side of the Caterpillar engine.

Being directly gear driven by the engine, the air compressor turns continually 

while the engine is running. But the actual compression of air is cycled on (load 

mode) or off (unload mode) by an unloading mechanism in the compressor. This 

maintains a normal operating range of pressure within the system. The pressures 

at which the compressor switches between load and unlode modes are set by the 

governor, mounted on the rear side of the compressor.

Servicing

As an integral part of the engine package, the compressor is installed by Caterpil-

lar. For additional general information on the air compressor, refer to the Caterpillar 

engine manual supplied with your vehicle. For more detailed service and mainte-

nance information, contact your local Caterpillar dealer and ask for Service Manual 

RENR2314.

Air Compressor Governor (D-2)
The Bendix D-2 air compressor governor operates in con-

junction with the unloading mechanism of the compressor 

to automatically keep the air pressure in the system between 

100 and 120 psi.

The governor’s porting includes a reservoir port, which 

connects to the wet tank; unloader ports which connect to 

the compressor’s unloader mechanism and to the air dryer’s 

control port; and an exhaust port which opens to the atmo-

sphere.

Air pressure from the Blue Bird Vision’s wet tank enters 

the D-2’s reservoir ports and acts upon a piston in opposition to a pressure setting 

spring. When the pressure from the tanks is sufficient to overcome the tension of 

the spring, an inlet/exhaust valve integrated in the piston closes the exhaust and 

opens the inlet passage. Air pressure can then pass around the inlet valve, through 

the piston and out the unloader port to activate the unloader mechanism of the 

compressor. This unload pressure also travels to the air dryer to open the purge valve, 

allowing the air dryer to expel accumulated moisture and contaminates.

When the system reservoir pressure drops to the level insufficient to overcome 

the pressure setting spring, the spring moves the piston to close the inlet valve and 

open the exhaust. This allows air in the unloader line to escape back through the 

piston and out the exhaust port. The compressor goes into load mode and begins 

compressing air to raise the system pressure in the wet tank.

On the Blue Bird Vision, the governor is set to maintain system pressure between 

100 and 120 psi. When the system pressure drops to 100 psi, the governor de-acti-

vates the compressor’s unloader mechanism. When system pressure rises to 120 psi, 

the governor activates the compressor’s unloader mechanism. Appendix 1 contains 

additional information on the inner workings of the D-2 governor.

Bendix D-2 Governor

Bendix Publication SD-01-503
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Servicing

Bendix recommends performing operating and leakage tests on the D-2 governor 

every 6 months, 50,000 miles, or 1800 hours; whichever comes first. Instructions for 

leak and operating tests are provided in Air Brakes Appendix 1.

Troubleshooting

Conditions that may indicate problems with the D-2 governor include:

 • Over pressure of the system. The compressor fails to go into unload mode 

when system pressure reaches 120 psi.

 • Under pressure of the system. The compressor fails to go into load mode 

when system pressure drops to 100 psi.

Adjustment

The activation pressure of the D-2 governor is adjustable by means of an adjustment 

screw under the plastic cap in the end of the governor body. Note that adjustment 

affects both the cut-in and cut-out pressures. The pressure difference or range be-

tween cut-in and cut-out will remain constant and is not adjustable. Before deciding 

to adjust the governor pressure setting, be sure to check the system cut-in and cut-

out pressures with an accurate test gauge. To adjust the D-2 governor:

 1. Unscrew the top cover from the governor, exposing the adjusting screw. The 

adjusting screw is slotted on its outer end.

 2. Loosen the adjusting screw locknut.

 3. To raise the pressure setting, turn the adjusting screw counter-clockwise. To 

lower the pressure setting, turn the adjusting screw clockwise. Be careful not 

to overadjust. Each quarter turn of the adjusting screw raises or lowers the 

pressure setting approximately 4 psi.

4.  When proper adjustment is obtained, tighten the adjusting screw locknut 

and replace the cover.

Removal

The D-2 governor is fastened to the compressor body by two Allen-head bolts, one 

on each side of the rear side unloader port. To remove:

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

 2. Drain the air brake system by opening the purge valve at the bottom of the 

air tank.

 3. Disconnect the air tank line from the reservoir port.
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 4. Disconnect from the unloader port the line which leads to the air dryer.

 5. Remove the two Allen head bolts and carefully remove the governor, taking 

care not to damage the rubber gasket.

Installation

Reverse the removal steps. If the gasket was damaged during removal, replace it with 

a new gasket. Torque the mounting bolts to 18–20 ft. lbs. (24.4–27.1 Nm).

Air Dryer (Optional)
Your Blue Bird Vision may be equipped with one of two Ben-

dix air dryer models; the AD-IP integral purge dryer or the 

AD-9. The two dryers are similar in function. The main differ-

ence is that the AD-IP contains a desiccant cartridge which 

can be changed without removing the dryer assembly.

The air dryer operates in two modes, depending on 

whether the compressor is in load mode (compressing air) or 

unload mode (not compressing).

When the compressor is in load mode, the air dryer oper-

ates in its charge cycle. Air from the compressor enters the 

supply port of the air dryer. In the body of the air dryer, the 

air changes direction several times, reducing its temperature 

and causing contaminates to collect in the dryer’s internal 

sump. The air continues its flow into a cartridge contain-

ing two filtering stages. The first stage is an oil separator, 

which removes water in liquid form as well as oil and solid 

contaminates. The second stage is a desiccant drying bed. Water vapor contained in 

the air flowing through the desiccant column is attracted to and condenses upon the 

surfaces of the desiccant particles.

Dry air exits the air dryer through a check valve and proceeds to the wet tank 

reservoir, ready for use by the system.

When system pressure reaches the cutout setting of the governor, the governor 

pressurizes its unloader ports, which signals the compressor to switch to unload 

mode (stop compressing) and signals the air dryer to switch to its purge cycle. Con-

trol pressure from the governor enters the air dryer’s control port, causing a purge 

valve to open the air dryer’s exhaust port and an initial audible burst of air is heard 

as moisture, oil, and contaminates are expelled. The purge valve remains open (after 

the audible burst) as long as the control pressure from the governor is present. A 

check valve in the delivery port prevents pressurized air from the storage tank from 

backing up into the dryer, but the air still inside the dryer reverses direction, flows 

back through the desiccant column, serving to remove most of the water adhering 

to the desiccant. Thus, the purge process effectively reactivates the desiccant. Gener-

ally 15–30 seconds are required for the entire purge volume to pass back through 

the desiccant drying bed. The purge valve assembly of the air dryer incorporates an 

electric heating element and thermostat to prevent freezing in cold climates.
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Servicing & Inspection

Over time, the desiccant cartridge becomes less effective and eventually must be re-

placed. Bendix lists three years as typical cartridge life and recommends replacement 

at intervals of 10,800 hours, 300,000 miles, or 36 months. Actual service life is highly 

dependent upon operation conditions and climate. Blue Bird recommends inspect-

ing the air dryer every 3 months or 24,000 miles, whichever occurs first.

 • Whenever purging the air tanks (see Scheduled Maintenance section), watch 

for unusual amounts of moisture accumulation. In climates and seasons in 

which ambient temperatures vary more than 30 degrees in a day, small 

amounts of moisture due to condensation inside the tanks should not be 

considered an indication that the dryer is not performing properly. Similarly, 

trace amounts of oil in the system may be normal and should not, in itself, be 

considered a reason to replace the desiccant; oil stained desiccant can func-

tion adequately.

 • In cold months, visually inspect the air dryer’s exhaust port for signs of freez-

ing, which may indicate improperly functioning heating of the purge valve.

Air Brakes appendixes 2 and 3 (Bendix publications SD-08-2412 for AD-9; and SD-

08-2424 for AD-IP) contain additional helpful information on testing, cleaning, and 

inspection.

Removal (AD-9)

The AD-9 dryer must be removed to replace its internal desiccant cartridge.

 1. Park the bus on a level surface and apply the parking brake. Stop the engine. 

Chock wheels to prevent movement. Disconnect the negative terminal of the 

battery.

 2. Open the wet tank purge valve to drain the air brake system to 0 psi.

 3. Disconnect the heater/thermostat electric connector from the air dryer’s 

purge valve assembly.

 4. Identify and disconnect the air lines connected to the air dryer at the delivery 

port (leads to wet tank), control port (leads to governor), and supply port 

(leads to compressor).

 5. Loosen the 5/16 horizontal bolt and nut securing the upper mounting strap 

to the upper mounting bracket. It is not necessary to completely remove 

the nut and bolt. The nut is a special nut with an extended threaded shank 

which inserts into the mounting hole, allowing the clamp to be loosened 

sufficiently.
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 6. Remove the two 3/8” bolts mounting the air dryer body to the lower mount-

ing bracket. Mark the locations of these two bolts on the body of the air dryer 

to aid in orienting the dryer correctly on re-installation.

 7. Remove the air dryer by pulling the bottom flange clear of the lower mount-

ing bracket tabs and slipping the dryer downward from inside the upper 

mounting clamp.

Installation

 1. Slide the upper body of the dryer up into the upper mounting clamp. Posi-

tion the bottom flange on top of the tabs of the lower mounting bracket. The 

dryer should rest on top of the bracket’s mounting tabs, not fasten below 

them.

 2. Install the two lower mounting bolts, four special washers, and two lock nuts. 

Tighten to 270–385 in. lbs. (30.5–43.5 Nm).

 3. Tighten the upper clamp’s bolt and nut to 80–120 in. lbs. (9–13.5 Nm).

 4. Connect the air lines connected to the air dryer at the delivery port (leads to 

wet tank), control port (leads to governor), and supply port (leads to com-

pressor).

 5. Connect the heater/thermostat electric connector to the air dryer’s purge 

valve assembly.

 6. Before returning the Blue Bird Vision to service, perform the operation and 

leakage tests in Appendix 2.

Removal (AD-IP)

Note that it is not necessary to remove the AD-IP air dryer in order to change its 

desiccant cartridge.

 1. Park the bus on a level surface and apply the parking brake. Stop the engine. 

Chock wheels to prevent movement. Disconnect the negative terminal of the 

battery.

 2. Open all three tank bleed valves to drain the air brake system to 0 psi.

 3. Disconnect the heater/thermostat electric connector from the air dryer’s 

purge valve assembly.
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 4. Identify and disconnect the air lines connected to the air dryer at the delivery 

port (leads to wet tank), control port (leads to governor), and supply port 

(leads to compressor).

 5. Remove the four bolts, which secure both the upper and lower mounting 

brackets to the Blue Bird Vision’s frame, and remove the dryer.

Installation

 1. Reverse the removal steps, described above.

 2. Before returning the Blue Bird Vision to service, perform the operation and 

leakage tests in Appendix 3.

Air Tanks
The supply (wet tank), primary (rear brake reservoir), and 

secondary (front brake reservoir) air tanks are separate 

chambers integrated into one air tank assembly mounted 

under the bus, outboard the frame rail on the driver’s 

side.

The supply tank (front-most chamber) receives dry air 

from the delivery port of the air dryer (or from the com-

pressor, if not equipped with an air dryer) through a fit-

ting at the front end of the tank assembly. The secondary 

(middle chamber) and primary (rear most chamber) tanks 

receive air from the supply tank through one-way check 

valves located on the top side of the tank assembly.

Each chamber (supply, primary, and secondary) has its own drain valve on the 

bottom side of the tank assembly for the purpose of manually expelling any moisture 

condensation that may have collected in the tanks.

The supply tank chamber has these fittings:

 • A drain valve.

 • A Schrader valve allows manual pressurization of the 

system for service or testing purposes by using a com-

mon air hose, without having to charge the system by 

running the engine and compressor.

 • A pressure protection valve. This valve attaches to 

a line which leads to a pressure connection box 

under the left side of the driver’s dash for powering 

air-operated accessories. On units equipped with air 

suspensions, the supply line for the suspension is 

also connected at this fitting. The pressure protection 

valve closes when system pressure drops to 60 psi in 
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order to preserve air pressure to the brakes in an abnormally low pressure 

situation.

The secondary tank chamber has these fittings:

 • A drain valve.

 • A 5/8” line leading to the supply side of the E-8P treadle valve, providing ser-

vice pressure for the front brakes.

 • A ½” line leading to the SR-7 spring brake release valve, providing pressure to 

cage the spring brakes, and/or to control the spring brakes when spring brake 

modulation is operative due to low primary system pressure.

The primary tank chamber has these fittings:

 • A drain valve.

 •  A 5/8” line leading to the supply side of the E-8P treadle valve, providing sig-

nal pressure which the treadle valves uses to activate the rear service brakes.

 • A 5/8” line leading to the R-12 relay valve, providing service brake pressure for 

the rear brakes.

Removal

The air tank assembly is mounted to a bracket on the chassis frame by means of two 

cable straps. To remove the tank assembly:

 1. Park the bus on a level surface. Stop the engine. Chock all wheels securely to 

prevent movement in either direction. Means other than air brakes must be 

used to prevent vehicle movement. Disconnect the negative terminal of the 

battery.

 2. Open all three tank bleed valves to drain the air brake system to 0 psi.

 3. Disconnect all air lines leading to chassis mounted components.

 4. Support the air tank assembly from the bottom to prevent its dropping when 

the cable straps are removed.

 5. Remove the nuts from the threaded fittings on the bottom ends of the two 

cable straps. Carefully lower the air tank assembly.

Installation

Reverse the removal procedure to install the air tank assembly.
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E-8P Dual Brake Valve

Bendix Publication SD-03-830

Treadle Valve (E-8P)
The E-8P dual brake valve is the unit directly acted upon 

when the driver presses the brake pedal, and which pro-

vides the driver a variable, graduated control for applying 

and releasing the brakes. The E-8P is mounted on the fire 

wall in the engine compartment, directly in front of the 

driver’s area.

The E-8P is internally divided into two separate supply 

and delivery circuits. As mounted in the Blue Bird Vision, 

ports on the front half of the E-8P affect the front (second-

ary) brake circuit; those on the rear half affect the rear 

(primary) brake circuit.

In both primary and secondary circuits, ports on the 

left (as viewed when facing the front of the vehicle) of 

the valve body are supply ports. Ports on the right are 

delivery ports, sending controlled air to power (front) 

or control (rear) the brakes; and to actuate brake light 

switches. The brake light switches are located at the air 

distribution manifold under the left side of the driver’s 

instrument panel.

An exhaust port, protected by a rubber diaphragm, 

is on the front-facing end of the E-8P and opens to the 

atmosphere to exhaust air from the delivery lines when 

the driver releases the pedal.

The port on the lower left (supply) rear (primary) re-

ceives air pressure directly from the primary chamber of 

the air tank assembly. When the brake pedal is applied, this air pressure is allowed to 

flow out the lower right (delivery) rear (primary) port in proportion the distance the 

brake pedal is moved, to serve as a signal pressure to control the R-12H relay valve 

which in turn controls the delivery of pressure from the primary tank through the 

rear ABS modulators, and on to the rear brake chambers.

The port on the lower left (supply) front (secondary) receives air pressure directly 

from the secondary chamber of the air tank assembly. When the brake pedal is ap-

plied, this air pressure is allowed to flow out the lower right (delivery) front (second-

ary) port in proportion the distance the brake pedal is moved, delivering full actuat-

ing pressure to the front brakes, through the QR-1 quick release valve, modulators, 

and on to the front brake chambers.

On the upper left side of the E-8P, two delivery ports provide both primary and 

secondary supply pressure to the PP-DC parking brake control valve, which in turns 

signals the SR-7 valve to control the rear spring brakes.

On the upper right side of the E-8P, two delivery ports provide pressure to acti-

vate stop light switches.

Brake Light Switches Park Brake Switches
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Inspection & Maintenance

Appendix 4 contains more information on the inner workings of the E-8P, as well as 

operational and leakage testing. Blue Bird does not recommend disassembling or re-

building the E-8P. If testing determines the valve to be operating incorrectly, contact 

your Blue Bird Parts Distributor for a replacement.

Removal

The E-8P is fastened to the firewall by three studs which pass through the firewall 

and the pushrod assembly’s forward support flange and are secured with self-lock-

ing nuts inside the driver’s foot area. To remove the E-8P valve:

 1. Park the bus on a level surface. Stop the engine. Chock all wheels securely to 

prevent movement in either direction. Means other than air brakes must be 

used to prevent vehicle movement. Disconnect the negative terminal of the 

battery.

 2. Open all three tank bleed valves to drain the air brake system to 0 psi.

 3. Disconnect all 8 air lines connected to the E-8P valve.

 4. Have someone support the E-8P valve so it does not fall when the mounting 

nuts are removed. Inside the bus, remove the three mounting nuts. Remove 

the E-8P valve.

Installation

Reverse the removal procedure to install the E-8P valve.
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Relay Valve (R-12H)
The Bendix R-12H relay valve is mounted to the rear-

facing side of the frame cross member just forward of 

the rear axle. The R-12 is mounted between the two 

ABS modulator valves for the rear wheels.

The valve operates as a remote controlled brake 

valve, which delivers or releases air to the rear brake 

chambers in response to the control air signal it re-

ceives from the E-8P treadle valve.

A port on the top of the R-12H receives the control-

ling signal air pressure from the E-8P treadle valve. A 

port on the side of the R-12 receives air directly from 

the primary air tank. Ports on each side of the R-12 

connect to the ABS modulators to deliver service brake 

pressure to the left and right rear brakes. A balance line 

connects to a port on the front side of the R-12 and leads to the SR-7 spring brake 

modulating valve.

As the R-12’s internal piston moves in response to control pressure from the E-8P 

treadle valve, it allows air from the primary tank to proportionally flow to the rear 

brake chambers through the ABS modulators.

When the driver releases the brakes, air in the lines to the brake chambers is al-

lowed to exhaust through the exhaust valve on the bottom of the R-12.

The balance line leading to the SR-7 is pressurized as long as pressure is present 

in the incoming line from the primary tank. This “tells” the SR-7 that primary pressure 

is present for normal service brake operation. This is to enable the SR-7 to perform its 

anti-compounding function. (See SR-7 section, below.)

Inspection & Maintenance

Appendix 5 contains more information on the inner workings of the R-12, as well as 

operational and leakage testing. Blue Bird does not recommend disassembling or re-

building the R-12. If testing determines the valve to be operating incorrectly, contact 

your Blue Bird Parts Distributor for a replacement.

Removal

Because the two rear ABS modulator valves are mounted directly to the R-12 valve 

by ¾” x ½” male threaded nipples, it is necessary to remove the three units as an as-

sembly to remove the R-12.

 1. Park the bus on a level surface. Stop the engine. Chock all wheels securely to 

prevent movement in either direction. Means other than air brakes must be 

used to prevent vehicle movement. Disconnect the negative terminal of the 

battery.

 2. Open all three tank bleed valves to drain the air brake system to 0 psi.

R-12 Relay Valve

Bendix Publication SD-03-1064
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 3. Disconnect all 3 air lines connected to the R-12 valve, and the outgoing air 

line connected to each of the rear ABS modulators.

 4. Remove the four 5/16” bolts which mount the ABS modulators to the frame 

mounting bracket Self locking nuts are on the inboard side of the bracket.

 5. Two threaded studs mount the R-12 to the bracket. Remove the two 3/8” 

self locking nuts on the inboard side of the bracket. The R-12 and two rear 

modulators can now be removed as a unit.

 6. Disassemble the modulators from the R-12.

Installation

Reverse the removal procedure to reassemble the R-12 valve to the two ABS modu-

lators. Use nylon pipe thread tape on all four threaded parts of the male nipples 

between the valve units.

Quick Release Valve (QR-1H)
The Bendix QR-1H valve is mounted under the engine on the 

engine frame crossmember. When the driver presses on the 

brake, this valve receives air pressure from the delivery side 

of the E-8P treadle valve. The QR-1 serves as a tee, splitting 

the air pressure flow to the left and right front brakes.

When the brake pedal is eased or fully released, pressure 

is correspondingly released from the outgoing ports of the 

E-8P treadle valve and exhausted through its exhaust port. 

However, because of the volume of air contained in the 

brake chambers and the tubing distances involved, requiring 

release pressure to travel all the way back to the treadle valve 

for release would result in sluggish response when releasing 

brakes.

The QR-1 addresses this situation. Air pressure between the E-8P and the QR-1 

is allowed to escape through the E-8P’s exhaust port. This drop of pressure in the 

QR-1’s incoming line causes it to open its exhaust port which allows the much larger 

volume of compressed air captive in the front brake chambers to exhaust through 

the QR-1H’s exhaust port. The function is called “quick release” not in reference to 

the suddenness with which the brake pedal is released, but in reference to the quick 

response which results from the release valve’s greater exhaust capacity and from 

its nearness to the brake chambers. The quick release valve performs the function 

of releasing pressure from the brake cylinders whether the brake pedal is release 

slowly or quickly.

Inspection & Maintenance

Appendix 6 contains more information on the inner workings of the QR-1 valve, as 

well as operational and leakage testing. Blue Bird does not recommend disassem-

QR-1 Quick Release Valve

Bendix Publication SD-03-901
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bling or rebuilding the QR-1. If testing determines the valve to be operating incor-

rectly, contact your Blue Bird Parts Distributor for a replacement.

Removal

The QR-1 valve is mounted by two ¼” bolts, lock washers, and nuts to a bracket on 

the rear facing side of the lower engine crossmember.

 1. Park the bus on a level surface. Stop the engine. Chock all wheels securely to 

prevent movement in either direction. Means other than air brakes must be 

used to prevent vehicle movement. Disconnect the negative terminal of the 

battery.

 2. Open all three tank bleed valves to drain the air brake system to 0 psi.

 3. Disconnect all 4 air lines connected to the QR-1 valve: the two outgoing air 

line connected to the front ABS modulators, the supply line coming from the 

treadle valve, and the supply-side signal line leading to the SR-7 valve.

 4. Remove the two 1/4” bolts that mount the flange of the QR-1 to its mounting 

bracket. The QR-1 can now be removed.

Installation

Reverse the removal procedure to install the QR-1 valve.

Park Control Valve (PP-DC)
The PP-DC is the control panel mounted valve that the driver 

operates when applying the parking brake.

Two separate supply ports receive air from primary and 

secondary lines leading from the supply side of the E-8P 

treadle valve. When the PP-DC valve is pushed in to release 

the parking brake, these two intakes “compete” with each 

other to deliver pressure to the delivery port. Whichever of 

the two supply lines contains the higher pressure at any mo-

ment delivers pressure to the delivery port. From the deliv-

ery port, pressure signals the SR-7 spring brake modulating 

valve to cage the rear spring brakes, allowing normal service 

brake operation.

When the driver pulls outward on the PP-DC knob, the 

intake ports closes, and the exhaust port opens, releasing 

the signal pressure going to the SR-7, causing the SR-7 to release the pressure which 

is caging the spring brakes, thereby activate the spring brakes as parking brakes.

The PP-DC valve is designed to automatically “pop out” if supply pressure drops 

below 20–30 psi. Thus, the parking spring brakes are automatically active whenever 

total system pressure is insufficient for normal service brake operation.
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Inspection & Maintenance

Appendix 7 contains more information on the inner workings of the PP-DC valve, 

as well as operational and leakage testing. Blue Bird does not recommend disas-

sembling or rebuilding the PP-DC. If testing determines the valve to be operating 

incorrectly, contact your Blue Bird Parts Distributor for a replacement.

Removal

The PP-DC has an integral mounting plate with mounting nuts welded to its back 

side. Three Phillips head screws surrounding the valve’s control knob thread into 

these nuts, securing the PP-DC to the metal face of the driver’s control panel. A 

thermoplastic housing surrounds the mounting, and is easily removed to access the 

PP-DC and other components.

 1. Park the bus on a level surface. Stop the engine. Chock all wheels securely. 

Disconnect the negative terminal of the battery.

 2. Open all three tank bleed valves to drain the air brake system to 0 psi.

 3. Inside the bus, remove the four screws on the face of the driver’s control 

housing and remove the housing. The PP-DC will now be accessible from the 

top of the control panel.

 4. Disconnect the four air lines which connect to the PP-DC.

 5. Remove the three Phillips head screws on the front panel which thread into 

the PP-DC’s integral bracket. The PP-DC can now be removed.

Installation

Reverse the removal procedure to install the E-8P valve.
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Spring Brake Modulating Valve (SR-7)
The SR-7 spring brake modulating valve controls the op-

eration of the spring brakes integrated into the rear brake 

chambers.

 In normal driving, with normal operating pressure pres-

ent in both primary and secondary circuits, the SR-7’s park 

control port receives pressure from the delivery side of the 

PP-DC parking brake valve, signaling the SR-7 that system 

pressure is operative and to therefore cage (disengage) the 

spring brakes. In response to the signal pressure, air entering 

the SR-7’s supply port directly from the secondary tank is al-

lowed to pass out the left and right delivery ports to cage 

the springs.

If secondary circuit air pressure is absent, a single check 

valve closes the supply port. Control line pressure then be-

comes the SR-7’s supply air, and serves to cage the springs.

When the parking brake is applied by the driver, the pressure at the SR-7’s control 

port is released. The SR-7 responds by closing the supply port pressure coming from 

the secondary air tank and opening the exhaust port to release air from the spring 

brake chambers. This provides a quick release of air and a quick and full actuation of 

the spring brakes.

The balance port on the SR-7 receives signal pressure from a short line leading 

from the R-12 relay valve. When pressure from this line is absent, indicating a loss of 

pressure in the primary circuit, the SR-7 goes into its spring brake modulation mode. 

Variable pressure at the secondary control port is received from a line connected to 

a tee on the supply side of the front QR-1 valve. As described above in the QR-1 sec-

tion, this is the front brake actuating pressure which is adjusted by the E-8P treadle 

valve. In spring brake modulation mode, the SR-7 valve responds to this variable 

pressure by proportionally releasing spring brake chamber pressure through the 

exhaust port. Thus, the spring brakes serve as redundant backup rear brakes in the 

case of primary circuit pressure being lost. A warning light and buzzer notify the 

driver of the pressure loss condition. The bus can be safely operated in this mode to 

drive to a service facility.

The SR-7 also performs an anti-compounding function. That is, it prevents the 

simultaneous application of full spring brake pressure and service brake pressure 

to the brake actuating mechanism. When the parking brakes are set, pressure is re-

leased from the control port. This causes the SR-7 to release pressure from the spring 

brake chambers, allowing the springs to actuate the brakes. However, if service 

brakes are also then applied, pressure from the balance port signals the SR-7 to allow 

secondary pressure to cage the spring brakes. Thus, when the system is charged, and 

both parking brake and service brakes are applied, it is actually the service brakes, 

which are in effect.
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Inspection & Maintenance

Appendix 8 contains more information on the inner workings of the SR-7 valve, as 

well as operational and leakage testing. Blue Bird does not recommend disassem-

bling or rebuilding the SR-7. If testing determines the valve to be operating incor-

rectly, contact your Blue Bird Parts Distributor for a replacement.

Removal

The SR-7 is fastened to its bracket by two mounting studs at the top of the body.

 1. Park the bus on a level surface. Stop the engine. Chock all wheels securely to 

prevent movement in either direction. Means other than air brakes must be 

used to prevent vehicle movement. Disconnect the negative terminal of the 

battery.

 2. Open all three tank bleed valves to drain the air brake system to 0 psi.

 3. Disconnect the four air lines connected by push-in connectors, at the park 

control port, the balance port, the secondary control port, and the supply 

port.

 4. The left and right spring brake hoses are fitted with swivel fittings at their 

lower ends, where they connect to the brake chambers. Disconnect the 

hoses at the brake chamber, then at the SR-7.

 5. Remove the two self-locking nuts and flat washers from the mounting studs. 

The SR-7 can now be removed.

Installation

Reverse the removal procedure to install the SR-7 valve.
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ABS Modulator Valves (M-32QR)
In air systems, a modulator valve is more effective when 

located a short distance from the brake chamber it controls. 

A Blue Bird Vision equipped with air brakes uses four Bendix 

M-32QR modulator valves; one located near each wheel.

The front modulators are mounted on the inboard side of 

the frame rails, just over the front axle. The rear modulators 

are mounted on either side of the R-12 relay.

The modulators are the final valve assemblies though 

which air passes on its way to actuate the brake chambers.

Each M-32QR modulator has three ports: a supply port 

receiving air from the R-12 relay valve (rear) or QR-1 quick 

release valve (front); a delivery port which sends air to the 

brake chamber; and an exhaust port on the bottom of the 

modulator body. The modulator incorporates two electric 

solenoids, which control supply and exhaust diaphragms inside the modulator, in 

response to signals received from the EC-30 control unit during anti-skid braking 

situations.

Under most normal braking conditions, the modulators are passive, simply 

through-passing air pressure to the chambers. Similarly, when the brake pedal is re-

leased, air moves back through the modulator as it flowed during brake application, 

and is exhausted at the R-12 relay or QR-1 quick release valve.

If a service brake application is made by the driver, and the ABS system detects an 

impending wheel lockup, the coils of the two solenoid valve in the affected wheel’s 

modulator are independently energized or de-energized in a pre-programmed se-

quence by the E-30. This is similar in principle to the practice of “pumping the brakes” 

to prevent wheel skid; however, the ABS system is able to affect the brake application 

of each wheel independently, with much more accuracy and with a series of high-

frequency pulses. The effect is better traction in a wide variety of braking conditions, 

and more controlled stops.

Inspection & Maintenance

Appendix 9 contains more information on the inner workings of the modulator 

valves. Blue Bird does not recommend disassembling or rebuilding the M-32QR 

modulators. If testing determines the valve(s) to be operating incorrectly, contact 

your Blue Bird Parts Distributor for a replacement.

Removal, Front

Each front modulator is mounted directly to the frame rail by two 5/16” bolts which 

pass through the body of the modulator and through the frame rail, and are fastened 

with lock washers and flange nuts on the outboard side of the frame rails. 

 1. Park the bus on a level surface. Stop the engine. Chock all wheels securely to 

prevent movement in either direction. Means other than air brakes must be 

M-32 Antilock Modulator

Bendix Publication SD-13-4870
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used to prevent vehicle movement. Disconnect the negative terminal of the 

battery.

 2. Open all three tank bleed valves to drain the air brake system to 0 psi.

 3. The brake hose, which leads from the modulator to the brake chamber, is fit-

ted with a swivel fitting at the end connected to the modulator. Disconnect 

the brake hose at this fitting on the outboard side of the frame rail.

 4. Remove the two nuts on the outboard side of the frame rail which secure the 

modulator.

 5. Pull the modulator away from the frame rail to more easily access the air lines 

and electrical connector.

 6. Remove the supply line connected to the push-in fitting. Remove the electri-

cal connector. The modulator can now be removed.

Installation

Reverse the removal procedure to install the front M-32QR modulator. Tighten the 

mounting bolts to 80–100 in. lbs. (9–13.5 Nm).

Removal & Installation, Rear

The rear M-32QR modulators are assembled directly to the R-12 valve and mounted 

as an assembly. See the section above on the R-12 valve for removal & installation 

procedure.
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ABS Wheel Speed Sensors (WS-20)
The Bendix WS-20 Antilock wheel speed sensors are electro 

magnetic devices slip-fitted into mounting sockets on the in-

board side of each wheel hub. A notched exciter ring formed 

with regularly spaced flats rotates with the wheel drum in 

very close proximity to the sensor. As the flats pass through 

the sensor’s magnetic field, they AC voltage is generated, the 

frequency of which is proportional to the speed of the turn-

ing wheel. This signal is conveyed electrically through the 

wiring harness to the ABS Electronic Control Unit.

Inspection

Inspect for any visible damage to the sensor, cable, connector, mounting block, and 

bushing. Replace any damaged components. Appendix 10 contains more informa-

tion on the WS-20 wheel speed sensors. Contact your Blue Bird Parts Distributor for 

a replacement.

Removal, Front

A front wheel speed sensor can be removed without removing the wheel.

 1. Park the bus on a level surface. Turn the steering wheel in the direction of the 

side of the bus on which you want to remove the sensor. Stop the engine. 

Apply the parking brake. Disconnect the negative terminal of the battery.

 2. Unlatch and raise the hood. Locate the wheel speed sensor by following its 

electrical lead

 3. Disconnect the sensor lead from the wire harness. Remove the cable ties 

securing the lead. . Take note of the locations of the ties in order to replace 

with new ones.

 4. Gently pry the sensor out of its socket using needle nose pliers and/or bladed 

screwdriver. The sensor location is tight, but it can be removed with care. 

The sensor is not threaded, but friction fitted, so twisting slightly can help 

removal. Be careful not to damage the wire leads, and do not pull on the 

leads.

 5. The spring clip may remain in the socket, or may pull out with the sensor. 

Remove the spring clip.

Removal, Rear

Removing a rear wheel speed sensor requires removal of the wheel and brake 

drum.

WS-20 Wheel Speed Sensors

Bendix Publication SD-13-4754
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 1. Park the bus on a level surface with parking brake off. Block the other wheels 

to prevent the vehicle from moving in either direction.

 2. Raise the wheel to be serviced and support the vehicle with safety stands 

under the frame rails.

 3. Remove the tire and wheel assembly.

 4. Remove the brake drum.

 5. Locate the ABS sensor. Disconnect its electrical leads from the chassis wiring 

harness and remove the cable ties securing the leads. Take note of the loca-

tions of the ties in order to replace with new ones.

 6. Gently pull the sensor straight back from its mounting bore. Remove the 

spring clip.

Installation

Reverse the removal procedures above to install the wheel speed sensors. When 

inserting the sensors:

 1. Install a new spring bushing into the mounting block bore, with the retaining 

tabs toward the inside.

 2. Gently push the sensor all the way into its mounting bore until it contacts the 

exciter ring. Do not strike the sensor to insert it.

 3. Secure the cable leads with cable ties in the locations noted during removal. 

Inspect to assure that cable leads will not be abraded by contact with other 

components.

The friction fit of the WS-20 sensors allow them to slide back and forth under force, 

but retain their position when force is removed. Thus, the sensors self-adjust after 

being installed. When the sensor is inserted all the way into the mounting block, 

the hub exciter contacts the sensor, which pushes it back. Normal bearing play will 

“bump” the sensor away from the exciter. The combination of these two actions will 

establish a running clearance between the sensor and exciter.

[WARNING] It is important that the wheel bearings be adjusted correctly to 

ensure that the antilock function does not shut down as a result of excessive 

wheel endplay.
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ABS Controller (EC-30)
The ABS Controller is mounted inside the right wall of the bracket supporting the 

transmission shift control, and is connected to the chassis wiring harness by an 18-

pin and a 30-pin connector on its bottom side (as mounted on the Blue Bird Vision). 

The Controller is the “black box” encasing the computer circuitry, which controls the 

Antilock Braking System. The model used on a Blue Bird Vision equipped with air 

brakes is the basic configuration Bendix EC-30.

The EC-30 continuously receives and monitors signals from the wheel speed 

sensors. It analyzes this information during braking to determine when a particular 

wheel is about to lock up, and thereby loose braking traction. When the EC-30 an-

ticipates an impending wheel lock condition, it energizes the supply and/or exhaust 

diaphragm solenoids in the appropriate M-32QR modulator to “pulse” the brake 

pressure at that wheel. This maximizes traction and, in most cases, reduces braking 

distance. When performing ABS braking functions, the ECU also communicates via 

SAE J1939 serial communications link with the transmission to over-ride torque con-

verter lock; necessary for wheel-independent ABS modulation to occur.

The EC-30 controls an ABS warning lamp on the driver’s indicator light panel. On 

power-up, the light turns on for 2.5 seconds and then turns off. Also at start up, the 

EC-30 performs a modulator chuff test. With brake pressure applied, the EC-30 acti-

vates a chuff at each modulator in the following sequence: right front; left front; right 

rear; left rear. The chuff sequence is then repeated for a total of 8 chuffs.

Being a sealed electronic unit, the EC-30 is not repairable or rebuildable, but 

is re-settable; and the EC-30 is itself a diagnostic tool. The EC-30 has a row of LED 

indicators on its top surface, which reflect the results of simple self-contained di-

agnostics. When the EC-30 senses an erroneous system condition, it stores the fault 

code in memory, activates the appropriate warning lamp and disables all or part of 

the affected ABS function(s). The faulted component is identified on the EC-30’s 

diagnostic display.

In most cases, the EC-30 will automatically reset the active fault code when the 

fault is corrected. However, repeated occurrences of a given fault will cause the fault 

code to latch. Once the fault code is latched, a manual reset is required. After repair, 

latched fault codes can be reset by briefly holding a magnet on the reset location of 

the EC-30 diagnostic display.

For more detailed diagnostics, the EC-30 provides a J1708/J1587 link to com-

municate with the vehicle and various diagnostic tools via the Blue Bird Vision’s 

diagnostic link port located in the driver’s area under the dash, to the left of the 

steering column.

More detailed information on troubleshooting and diagnosis of the EC-30 and 

the ABS system is contained in Appendix 11.
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Removal

The EC-30 is through-bolted to the wall of the bracket supporting the Driver’s trans-

mission shifter control. To remove:

 1. Park the bus on a level surface. Stop the engine. Apply the parking brake. 

Disconnect the negative terminal of the battery.

 2. Remove the four screws which attach the shifter housing, and remove the 

housing. Disconnect the 18-pin and 30-pin connectors from the EC-30.

 3. Remove the two mounting bolts. The EC-30 can now be removed.

Installation

Reverse the removal procedure.

Brake Chambers, Front
MGM Type 20L (2.5” stroke) service brake chambers are used on the 

front wheels of the Blue Bird Vision. These are non-adjustable, with 

welded-on clevis ends. Each front brake chamber has one port 

on the top end of the pressure chamber housing. The hose 

connected to this fitting leads from the delivery port of the 

M32QR modulator mounted a short distance away inside the 

frame rail.

Air entering the chamber acts upon a diaphragm which is 

connected to a push rod, which extends from the chamber to actu-

ate the brakes. The pressure delivered to the chamber, multiplied by the 

area of the diaphragm results in a significant mechanical advantage gain. Thus, for 

example, a supply line pressure of 30 psi results in a force of approximately 600 lbs. 

at the pushrod end.

Inspection

The brake chambers should be visually inspected whenever brake maintenance is 

scheduled, or at a minimum of every 50.000 miles (80,000 km):

 • The brake rod shaft is marked by a bright orange band at its inboard end. With 

brakes applied, if this band is seen protruding from the brake chamber, it is 

an indication of excessive push rod extension. The automatic slack adjusters 

should be inspected for proper operation and/or the brake pads should be 

inspected for excessive wear.

 • Check for any visible signs of cracks in the non-pressure chamber housing 

around mounting studs.

 • Check actuator for leaks around the joint seam between the chamber halves. 

With brakes applied, spray leak detector solution around the seam.

 • The chamber should be replaced if there are any signs of the diaphragm leak-

ing or of compressor oil contamination reaching the diaphragm.
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[WARNING] Blue Bird does not recommend disassembly or rebuilding of the 

brake chambers. If a chamber is found to be damaged or suspect, replace it 

with an identical OEM component.

Removal

The front brake chambers are attached to the chamber bracket of the axle by two 

self-locking nuts with flat washers. The push rod attaches to the slack adjuster arm 

by two clevis pins. To remove:

 1. Park the bus on a level surface. Stop the engine. Apply Parking Brake. Chock 

all wheels securely to prevent movement in either direction.

 2. Open all three tank bleed valves to drain the air brake system to 0 psi.

 3. Disconnect the supply hose at the end connected to the modulator. (This 

end has a swivel connector). Then disconnect the hose at the brake chamber 

end.

 4. Remove the two cotter pins and clevis pins, which connect the pushrod to 

the actuator rod and body of the slack adjuster.

[WARNING] Do not re-use clevis pin retaining clips after removing them. 

Always replace used clevis pin retainer clips with new ones.

 5. Remove the two self-locking nuts and flat washers which mount the brake 

chamber assembly to the axle bracket. The chamber can now be removed.

Installation

To reinstall the brake chamber when no other changes have been made (such as 

brake shoe replacement) reverse the removal procedure. Tighten the chamber 

mounting stud nuts to 100–115 ft. lbs. (135.5–156 Nm). Use new clevis pin retain-

ing clips. Then check slack adjuster adjustment. (See Slack Adjusters section, below.)

Brake Chambers, Rear
MGM Type 30 brake chambers are used on the rear wheels 

of the Blue Bird Vision. These are non-adjustable, with 

welded-on clevis ends. The Type 30 chamber assembly is 

a combination of two different kinds of brake chambers 

sharing a common center housing. The lower chamber, from 

which the pushrod protrudes, is the service brake chamber 

and operates similarly to the front brake chambers described 

above. The upper chamber is the spring brake chamber, and 

contains a powerful coil spring which actuates the brakes 

when parking brakes are applied, or while driving when pri-

mary circuit pressure is absent. Thus, the spring brakes serve 
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two purposes: as normal parking brakes and as a mechanically actuated backup 

system for rear air brakes.

The service brake and spring brake chambers have separate supply ports. The 

service brake chamber receives air from the primary tank, as controlled by the R-12 

valve and the M-32QR modulator valve. Air entering the service brake chamber acts 

upon a diaphragm connected to the push rod, which extends from the chamber to 

actuate the brakes. The pressure delivered to the chamber, multiplied by the area of 

the diaphragm results in a significant mechanical advantage gain.

The spring brake chamber also contains a diaphragm. However, its supply port 

receives pressure from the secondary air tank, as controlled by the SR-7 valve. Air 

entering the spring brake chamber is used not to extend the push rod; but to work 

against the tension of the coil spring. Whenever air pressure is absent (or released) 

from the spring brake chamber, the powerful spring tension is applied to the push-

rod, actuating the brakes.

It is important to note that the spring brake does not gain mechanical advantage 

as does the air-powered service brake. Therefore, the captive coil spring is actually 

strong enough to apply the full force necessary to stop the bus. Even when expanded 

the full length of its chamber, the spring is still under tremendous compression.

[WARNING] Never attempt to disassemble a spring brake cylinder, even when 

it contains no compressed air. The spring brake cylinders enclose very powerful 

coil springs held under high mechanical compression. Any attempt to disas-

semble the brake chamber can result in injury or death.

Under normal driving conditions, with the parking brake released and the air system 

fully charged, the system delivers air to the spring brake chambers, fully compressing 

(caging) the springs. The spring brakes are held in this disengaged position, and the 

service brakes perform braking functions.

Whenever the vehicle is stopped and the parking brake is applied, air is released 

from the spring brake chamber through the SR-7 valve, allowing the spring brakes to 

fully apply the rear brakes.

If primary circuit pressure is abnormally low or absent, the SR-7 valve varies the 

air being delivered to the spring brake chamber in response to the driver’s operation 

of the brake pedal. This condition, called “spring brake modulation,” allows the spring 

brakes to function as rear brakes while driving the bus.

If both primary and secondary system pressure fail (or if system pressure is not 

yet charged, as at the beginning of service), no pressure is available to cage the 

spring brakes. The spring brakes fully apply, preventing the vehicle from being driven 

until proper air brake operation is restored.

Manual Spring Brake Disengagement

Means are provided on the spring brake chambers by which to manually disengage 

the spring brakes so as to allow the bus to be towed for repair in an emergency situ-

ation; or to allow the rear brake components to be serviced without the air system 

being charged.
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On each of the rear combination brake chambers, a special tool is carried in a 

storage socket cast into the body of the chamber. The tool consists of a release bolt 

with a specially formed end, a washer, and hex nut. To manually disengage the spring 

brakes for service:

 1. Stop the engine. Chock all wheels to prevent movement in either direction. 

Use whatever means necessary to make absolutely certain the bus cannot 

roll when the spring brakes are released.

[WARNING] Do not manually disengage spring brakes if the vehicle is in an 

unstable roadside situation, or if the vehicle can roll when the spring brakes 

are released. Movement of the bus must be prevented by means other than 

brakes.

 2. Open all three tank bleed valves to drain the air brake system to 0 psi.

 3. Remove the nut and washer from the end of the release bolt, and remove the 

tool from its storage socket.

 4. Remove the rubber dust cap from the access hole in the upper end of the 

spring brake chamber.

 5. Insert the toggle end of the release bolt into the access hole. Be sure that the 

formed end of the release bolt has entered the hole in the piston inside the 

chamber. Continue to insert the bolt until it bottoms out.

 6. Turn the release bolt ¼ turn clockwise and pull outward on the bolt to lock 

the formed end into the piston.

 7. Holding the bolt locked into the piston, install the flat washer and the release 

nut onto the end of the release bolt, and turn down the nut against the flat 

washer until finger tight.

 8. Using a ¾” hand wrench (do not use an impact-type wrench), turn the re-

lease nut clockwise until the internal spring is fully caged.

 9. Repeat this procedure for the spring brake chamber on the opposite side 

of the bus. The spring brakes are now released, having their springs com-

pressed by the release bolts.

Inspection

The brake chambers should be visually inspected whenever brake maintenance is 

scheduled, or at a minimum of every 50.000 miles (80,000 km):

 • The brake rod shaft is marked by a bright orange band at its inboard end. With 

brakes applied, if this band is seen protruding from the brake chamber, it is 
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an indication of excessive push rod extension. The automatic slack adjusters 

should be inspected for proper operation and/or the brake pads should be 

inspected for excessive wear.

 • Check for any visible signs of cracks in the non-pressure chamber housing 

around mounting studs.

 • Check actuator for leaks around the joint seam between the chamber halves. 

With brakes applied, spray leak detector solution around the seam.

 • The chamber should be replaced if there are any signs of the diaphragm leak-

ing or of compressor oil contamination reaching the diaphragm.

[WARNING] Never attempt to disassemble or rebuild the rear brake cham-

bers. If a chamber is found to be damaged or suspect, replace it with an identi-

cal OEM component.

Removal

The rear combination brake chambers are attached to the chamber bracket of the 

axle by two self-locking nuts with flat washers. The push rod attaches to the slack 

adjuster arm by two clevis pins. To remove:

 1. Park the bus on a level surface. Stop the engine. Chock all wheels securely 

to prevent movement in either direction. Means other than brakes must be 

used to prevent vehicle movement.

 2. Open all three tank bleed valves to drain the air brake system to 0 psi.

 3. Manually disengage the spring brake being removed as described above in 

Manual Spring Brake Disengagement.

 4. Disconnect both supply hoses from the brake chamber supply ports.

 5. Remove the two cotter pins and clevis pins which connect the pushrod to the 

actuator rod and body of the slack adjuster.

[WARNING] Do not re-use clevis pin retaining clips after removing them. 

Always replace used clevis pin retainer clips with new ones.

 6. Remove the two self-locking nuts and flat washers which mount the brake 

chamber assembly to the axle bracket. The chamber can now be removed.

Installation

To reinstall the brake chamber when no other changes have been made (such as 

brake shoe replacement) reverse the removal procedure. Tighten the chamber 

mounting stud nuts to 100–115 ft. lbs. (135.5–156 Nm). Use new clevis pin retain-

ing clips. Then check slack adjuster adjustment. (See Slack Adjusters section, below.)
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Slack Adjusters
At each wheel, the brake actuating push rod of the air brake 

chamber connects to an automatic slack adjuster mecha-

nism, which acts as a lever to turn the brake assembly’s 

S-cam shaft.

As the friction surfaces of the brake shoes wear, they 

grow thinner, and the clearance between the brake shoes 

and drum increases. If this situation were left uncorrected, 

the brake chamber push rod would have to travel an ever-

increasing distance in order to actuate the brakes and fre-

quent manual adjustment would be necessary to remove 

this excess travel. The role of the automatic slack adjuster is 

to compensate for the brake shoe wear by acting as a ratch-

eting mechanism, much like a ratchet wrench, keeping the 

linkage travel within normal tolerance.

Meritor slack adjusters are standard on the Blue Bird Vision. Haldex adjusters are 

on some units as an option. The two types perform the same function, but by some-

what different internal mechanisms.

In Meritor slack adjustors, the ratcheting function is performed by a pawl which 

engages the notches of a toothed adjusting sleeve which rotates as brake lining wear 

occurs. The spring-loaded pawl can be manually released by pulling a button on the 

outside of the slack adjuster body.

On Haldex adjusters, the internal ratcheting action is performed by a one-way 

clutch on the shaft of a worm drive gear which rotates as brake lining wear occurs.

Appendix 12 contains more detailed information on the Meritor automatic slack 

adjusters. Appendix 13 contains more detailed information on the Haldex automatic 

slack adjusters.

Adjustment

The slack adjusters on the Blue Bird Vision are designed to be self-adjusting. The only 

times at which manual adjustment should be necessary is when initially setting the 

adjusters after reassembling the brakes following service procedures such as shoe 

replacement. If brake travel is found to be out of range, always be sure to find the 

root cause. Making manual adjustments of the slack adjusters is probably only affect-

ing a symptom, and not correcting the actual cause of a problem.

Thorough instructions for making the initial slack adjuster settings after servic-

ing the brakes are contained in the two appendixes mentioned above.

Removal of Meritor Slack Adjusters

Meritor slack adjusters are mounted on the splined shaft of the S-cam, and secured 

by an outer diameter circlip. The end of the actuating arm is connected to the brake 

chamber push rod clevis by two clevis pins and clevis pin retainer clips. To remove:
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 1. Park the bus on a level surface. Stop the engine. Chock all wheels securely 

to prevent movement in either direction. Means other than brakes must be 

used to prevent vehicle movement.

 2. If the bus is equipped with air suspension, support the frame rail securely 

with safety stands.

 3. Open all three tank bleed valves to drain the air brake system to 0 psi.

 4. Manually disengage the spring brake as described above in Manual Spring 

Brake Disengagement.

 5. Remove the two cotter pins and clevis pins that connect the pushrod to the 

slack adjuster.

[WARNING] Do not re-use clevis pin retaining clips after removing them. 

Always replace used clevis pin retainer clips with new ones. 

 6. Pry the spring-loaded pawl button outward to release the ratchet mecha-

nism of the slack adjuster. While holding the pawl outward, use a wrench to 

turn the adjusting hex head on the bottom of the adjuster clockwise. This will 

cause the slack adjuster to rotate. Turn the nut until the slack adjuster arm is 

clear of the pushrod clevis.

 7. Use outer circlip pliers to remove the circlip securing the adjuster assembly 

to the S-cam shaft. Note the number and assembly order of spacing washers 

on either side of the adjuster as you remove the adjuster from the shaft.

Installation

Reinstall the Meritor slack adjuster by reversing the removal procedure. After install-

ing, make the initial setting of the slack adjuster by following the instructions in 

Appendix 13.

Removal of Haldex Slack Adjusters

Haldex slack adjusters are mounted on the splined shaft of the S-cam, and secured 

by an outer diameter circlip. The end of the actuating arm is connected to the brake 

chamber push rod clevis by one clevis pin and a clevis pin retainer clip. The adjuster’s 

control arm is fastened to a slotted hole in the anchor bracket. To remove:

 1. Park the bus on a level surface. Stop the engine. Chock all wheels securely 

to prevent movement in either direction. Means other than brakes must be 

used to prevent vehicle movement.

 2. If the bus is equipped with air suspension, support the frame rail securely 

with safety stands.
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 3. Open all three tank bleed valves to drain the air brake system to 0 psi.

 4. Manually disengage the spring brake as described above in Manual Spring 

Brake Disengagement.

 5. Remove the clevis pin retainer clip and clevis pin which connect the pushrod 

to the slack adjuster.

[WARNING] Do not re-use clevis pin retaining clips after removing them. 

Always replace used clevis pin retainer clips with new ones.

 6. Use a wrench to turn the adjusting hex head on the bottom of the adjuster 

clockwise. This will cause the slack adjuster to rotate. Turn the nut until the 

slack adjuster arm is clear of the pushrod clevis.

 7. Use outer circlip pliers to remove the circlip securing the adjuster assembly 

to the S-cam shaft. Note the number and assembly order of spacing washers 

on either side of the adjuster as you remove the adjuster from the shaft.

Installation

Reinstall the Haldex slack adjuster by reversing the removal procedure. After install-

ing, make the initial setting of the slack adjuster by following the instructions in 

Appendix 13.

Brake Shoes & Drums
The Blue Bird Vision uses Meritor Q-Plus model S-cam brakes and drums. The front 

brakes are 16.5” diameter, 5” wide models with cast spiders. Rear brakes are 16.5” 

diameter, 7” wide with cast spiders.

The brake shoes are mounted on individual pivots at their rear-most end, as 

mounted on the Blue Bird Vision. Half-round notches on the pivot ends of the shoes 

engage the shouldered ends of individual anchor pins that pass through the casting 

of the spider plate. The pivoting ends of the shoes and are held in place by a heavy-

duty spring connecting to both shoes.

The opposite ends of the brake shoes are supported by cam rollers, which ride in 

the round notches of an S-shaped cam situated between the two shoes. Wire retain-

ing clips hold the cam rollers in the ends of the shoes, and heavy-duty springs again 

provide pressure to retain the shoes in their position.

When brakes are applied, the slack adjuster rotates the shaft of the S-cam. The 

S-shape of the cam forces the forward ends of the brake shoes to spread, pressing 

the shoe linings against the walls of the brake drum.

Maintenance

Brake shoe service life will vary according to operating conditions. The thickness of 

the brake shoe friction linings can be viewed from the inboard side of the wheel, 

and should be measured regularly. The brake shoes should be replaced when lining 
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thickness is .25 in. (6.3mm) at the thinnest point. Springs, rollers, cam bushings, and 

anchor pins should be replaced when replacing brake shoes.

Do not re-bore brake drums. Doing so decreases the strength and heat capacity 

of the drum.

Appendix 14 contains detailed information on inspection, disassembly and reas-

sembly of the Q Plus brakes used on the Blue Bird Vision.

Removal, Front Drums

The same mounting stud nuts that retain the front wheel also retain the front brake 

drum.

 1. Park the bus on a level surface. Stop the engine. Chock all wheels securely 

to prevent movement in either direction. Means other than brakes must be 

used to prevent vehicle movement.

 2. Open all three tank bleed valves to drain the air brake system to 0 psi.

 3. Raise the bus with an appropriate jack and support it with safety stands 

under the frame rails.

 4. Disconnect the automatic slack adjuster to allow the brake shoes to fully 

retract from the drum. The extra clearance will be required when reassem-

bling with new brake shoes. Refer to the instructions above for kind of slack 

adjuster (Meritor or Haldex) installed.

 4. Remove the wheel nuts. Remove the front wheel. The brake drum can now 

be removed for access to the brake shoes and other components.

Refer to Appendix 14 for instructions on disassembling, inspecting and reassembling 

the brake shoes and related components.

Installation, Front Drums

After reinstalling the brake components according to instructions in Air Brakes Ap-

pendix 15:

 1. Install the brake drum, wheel, and wheel mounting nuts. Draw up the wheel 

nuts evenly, rotating the wheel a few turns to be sure to remove all free play 

in the mounting nuts. Then use a calibrated torque wrench to gradually 

tighten the wheel nuts to 450–500 ft. lbs. (610–678 Nm), working back and 

forth across the center of the wheel as in the pattern shown:

 2. Reconnect the automatic slack adjuster using new clevis pin retainer clips. 

Adjust the slack adjuster according to instructions in Air Brakes Appendix 

13 (for Meritor slack adjusters) or Air Brakes Appendix 14 (for Haldex slack 

adjusters).
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Removal, Rear Drums

The same mounting stud nuts which retain the rear wheel also retain the rear brake 

drum.

 1. Park the bus on a level surface. Stop the engine. Chock all wheels securely 

to prevent movement in either direction. Means other than brakes must be 

used to prevent vehicle movement.

 2. Open all three tank bleed valves to drain the air brake system to 0 psi.

 3. Raise the bus with an appropriate jack and support it with safety stands 

under the frame rails.

 4. Manually disengage the spring brake as described above in Manual Spring 

Brake Disengagement.

 5. Disconnect the automatic slack adjuster to allow the brake shoes to fully 

retract from the drum. The extra clearance will be required when reassem-

bling with new brake shoes. Refer to the instructions above for kind of slack 

adjuster (Meritor or Haldex) installed.

 6. Remove the wheel nuts. Remove the rear wheels. The brake drum can now 

be removed for access to the brake shoes and other components.

Refer to Appendix 14 for instructions on disassembling, inspecting and reassembling 

the brake shoes and related components.

Installation, Rear Drums

After reinstalling the brake components according to instructions in Appendix 15:

 1. Install the brake drum, wheel, and wheel mounting nuts. Draw up the wheel 

nuts evenly, rotating the wheel a few turns to be sure to remove all free play 

in the mounting nuts. Then use a calibrated torque wrench to gradually 

tighten the wheel nuts to 450–500 ft. lbs. (610–678 Nm), working back and 

forth across the center of the wheel as in the pattern shown:

 2. Reconnect the automatic slack adjuster using new clevis pin retainer clips. 

Adjust the slack adjuster according to instructions in Air Brakes Appendix 

13 (for Meritor slack adjusters) or Air Brakes Appendix 14 (for Haldex slack 

adjusters).

 3. Remove the manual release tool from the spring brake chamber to engage 

the air spring. Reinstall the tool in its storage socket.
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PP-DC PARK CONTROL VALVE

FIGURE 1 - PP-DC PARK CONTROL VALVE
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DESCRIPTION
The PP-DC park control valve is a push-pull, manually
operable on/off valve. It is dash board-mounted and provides
in-cab control of truck or bus parking brakes.

The valve is pressure sensitive-it automatically moves from
the applied to the exhaust position if total system pressure
drops below 20 to 30 psi. Also, manually pulling the button
will apply the parking brakes.

The PP-DC body is made of molded black acetal copolymer,
and the cover is available in two mounting variations (see
Figure 1). The valve is designed to accept 1/4" P.T. fittings
or push-to-connect fittings that use SAE J844D nonmetallic
air brake tubing.

Ports:

Port Embossed I.D.
Primary Reservoir Supply Supply 11
Secondary Reservoir Supply Supply 12
Delivery Delivery 21
Exhaust Exhaust 3

Operating pressure: 150 psi max.
Operating temperature: -40° to 200°F

Basic valve weight: Approximately .8 lbs.

OPERATION
GENERAL

The PP-DC receives its supply of air from the primary
service reservoir or the secondary service reservoir,
whichever is at the higher pressure. When the button is
pushed in, the valve delivers air to the spring brake chambers
(usually through a spring brake valve such as the Bendix
SR-1 and a relay or quick release valve). The air releases
the spring brakes for normal vehicle operation.

To apply the parking brakes, the button is pulled out, which
exhausts the PP-DC delivery and releases air from the
spring brake chambers.

If total system pressure drops below 20 to 30 psi, the valve
will automatically “pop out,” which removes the hold- off air
in the chambers and applies the spring brakes.

PARKING BRAKES RELEASED
To release the parking brakes, the push-pull button is pushed
in. The PP-DC plunger moves, closing the exhaust port
with the exhaust seal and allowing the plunger o-ring to move
past the guide spool. Supply air then travels out the delivery
port to release the brakes.

Note that Figure 3 shows the primary service reservoir
supplying the PP-DC. The double check valve diaphragm
has sealed the secondary reservoir supply port and allows
air to pass from the primary reservoir into the PP-DC.
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FIGURE 2 - TYPICAL 4 X 2 TRUCK SCHEMATIC WITH PP-DC PARK CONTROL  VALVE

SR-1SUPPLY (PRIMARY
RESERVOIR)

PP-DC

EXH.
ANTI-CMPD.

LINE

SERVICE
RELAY VALVE QR-1C

DEL.

SUPPLY (SECONDARY
RESERVOIR)

If primary service reservoir pressure drops below secondary
service reservoir pressure, the double check valve reacts
as shown in Figure 4. It seals the primary service reservoir
supply port and supplies the PP-DC with air from the
secondary service reservoir. As is shown, the push-pull button
remains in and the spring brakes remain released.

PARKING BRAKES APPLIED
Figure 5 shows the PP-DC in the parking-brakes-applied
position. This will occur if the driver manually pulls out the
push- pull button or if total system pressure drops to below
20 to 30 psi.

When the button “pops out,” the exhaust seal moves to
open the exhaust port to atmosphere, allowing delivery line
pressure to exhaust. The plunger o-ring moves to seal off
supply pressure. Spring brake hold-off air is exhausted
through the spring brake relay valve.

IMPORTANT! PLEASE READ
When working on or around a vehicle, observe the following
general precautions.

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. 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.

5. Never connect or disconnect a hose or line containing
pressure; it may whip.

6. 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 the 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 should 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.

416

L 3
APPENDIX

1 S E R V I C E  M A N U A L C C 2 5



3

FIGURE 4 - SPRING BRAKES RELEASED (SECONDARY RESERVOIR SUPPLY)
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PREVENTIVE MAINTENANCE
1 . Every 3 months; 25,000 miles; or 900 operating hours;

or during the vehicle chassis lubrication interval, make
the visual inspections noted in “SERVICE CHECKS.”

2. Every 12 months; 100,000 miles; or 3600 operating
hours, perform “OPERATIONAL AND LEAKAGE
TESTS.”

SERVICE CHECKS
1. Remove any accumulated contaminants. Visually

inspect the valve’s exterior for excessive wear or physical
damage. Repair/replace as necessary.

2. Inspect all air lines connected to the valve for signs of
wear or physical damage. Repair/replace as necessary.

3. Test air line fittings for excessive leakage. Repair/replace
as necessary.

LEAKAGE AND OPERATIONAL TESTS
To perform the following tests, connect two separate 120
psi air sources to the PP-DC supply ports. Tee an accurate
test gauge into the supply lines, and provide for a means to
control supply line pressure. Connect a small volume with a
gauge to the delivery port.

LEAKAGE TEST
1. Supply the valve with 120 psi from the primary reservoir

supply port. With the button out, coat the exhaust port
and the plunger stem with a soap solution. Leakage
should not exceed a 1" bubble in 5 seconds. There
should be no leakage from the secondary reservoir
supply port.

2. With the button out, supply the valve with 120 psi from
the secondary reservoir supply port. There should be
no leakage from the primary reservoir supply port.

3. With the button in, coat the exhaust port and the plunger
stem with a soap solution. Leakage at both areas should
not exceed a 1” bubble in 3 seconds.

OPERATIONAL TEST
1. With the button out, supply either supply port with 120

psi of air. Then push the button in. Air pressure should
rise in the delivery volume equivalent to supply pressure.

2. Pull the button out. Delivery pressure should exhaust to
0 psi.

3. Build each supply source to 120 psi. Decrease supply
pressure at the secondary service reservoir supply port
at a rate of 10 psi per second. Primary supply pressure
and delivery pressure should not drop below 100 psi.

FIGURE 5 - PARKING BRAKES APPLIED
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Repeat the test for decreasing primary service reservoir
pressure.

4. Build each supply source to 120 psi. Then decrease
both supply pressures to below 20 to 30 psi. The button
should automatically “pop” out when pressure drops
within that range.

If the PP-DC fails to function as described, or if leakage is
excessive, repair the valve or replace it at the nearest
authorized Bendix Commercial Vehicle Systems parts outlet.

REMOVAL
1. Identify and mark or label all air lines and their

connections on the valve.
2. Remove the PP-DC from the vehicle and save the

mounting hardware.

INSTALLATION
1. Install the PP-DC in its location on the dashboard. Using

the mounting hardware saved in “REMOVAL,” secure
the valve to the vehicle.

2. Reconnect all air lines to the valve using the identification
made in “REMOVAL.”

3. Perform “OPERATIONAL AND LEAKAGE TESTS”
before placing the vehicle back in service.

DISASSEMBLY
The following disassembly and assembly procedures are
for reference only. Always have the appropriate
maintenance kit on hand and use its instructions in lieu of
those presented here. Refer to Figure 6 throughout the
procedure.

1. Turn the button counterclockwise to remove it from the
plunger stem.

2. Remove the four screws that secure the cover to the
body, and remove the cover.

3. Pull the plunger stem to remove the plunger and the
guide spool from the body.

4. Remove plunger spring(6) and discard.
5. If necessary, use a screwdriver to carefully remove the

check valve seat from the body. Be sure not to damage
the check valve seat or the body.

6. Remove and discard check valve seat o-rings(7) and (8).
7. Turn the body upside down and gently tap it on a flat

surface to remove check valve(9). Discard the check
valve.

8. Remove the guide spool from the plunger. Remove and
discard o-ring(1) from the guide spool.

9. Remove and discard o-rings(2), (3) and (5) from the
plunger. Also remove and discard exhaust seal(4).

CLEANING & INSPECTION
1. Wash all metal parts in mineral spirits and thoroughly

dry.
2. Inspect all re-usable parts for excessive wear or

damage. Inspect the body for gouges or deep scuffing.
Replace key numbers 1-9 (and any parts not determined
usable) with genuine Bendix replacements.

ASSEMBLY
Before assembly, lubricate all o-rings, o-ring grooves, rubbing
surfaces and bores with Bendix silicone lubricant (Pc. No.
291126) or equivalent.

1 . Place check valve(9) into its seat in the body with its flat
surface facing upward. If necessary, reach into the
body to make sure the valve is seated evenly in the
bore.

2. Install o-rings(7) and (8) on the check valve seat and
install the check valve seat into the body. Make sure the
seat is fully seated-its surface should be even with the
body’s surface.

3. Install plunger spring(6) into the body. Make sure it
stands upright and is seated properly in the body bore.
(It should surround the protrusion or “lip” at the bottom
of the body bore.)

4. Install o-rings(2), (3), (5) and exhaust seal(4) onto the
plunger. Then install the plunger into the body. Line up
the plunger’s index tabs with the spaces in the body
bore for ease of installation.

5. Install o-ring(1) onto the guide spool. Then install the
guide spool over the plunger and into the body.  Press
the guide spool into place firmly.

6. Place the cover onto the body and secure with its four
screws. Torque to 35 in. lbs.

7. Thread the button clockwise onto the plunger stem. It
should take approximately 3 full button revolutions to
install it on the plunger. The protrusions on the side of
the plunger should line up with the button grooves. Push
on the button a number of times to make sure the plunger
moves freely throughout its range of motion.

NOTE: BEFORE PLACING THE VEHICLE BACK INTO
SERVICE, PERFORM THE “LEAKAGE AND
OPERATIONAL TESTS” IN THIS MANUAL.

BW1739 © 2002 Bendix Commercial Vehicle Systems LLC.  All rights reserved.  3/2002 Printed in U.S.A
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SR-7 SPRING BRAKE MODULATING VALVE
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DESCRIPTION
The SR-7 Spring Brake Modulating Valve is used in
conjunction with a dual air brake system and spring brake
actuator and performs the following functions:

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

2. Modulates the spring brake actuator application using
the dual brake valve should a primary failure occur in
the service brake system.

3. Prevents compounding of service and spring forces.

The valve has one park control, one service control, one
supply, one balance, four  delivery NPTF ports, and an
exhaust port protected by an exhaust diaphragm.  The valve
incorporates two mounting studs for mounting the valve to
the frame rail or cross member (where applicable).

MOUNTING
STUDS (2)

EXHAUST

42
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2
DELIVERY

1
SUPPLY

PORT

41
BALANCE

PORT

FIGURE 1 - EXTERIOR VIEW
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OPERATION
The operation guidelines shown in this manual represent
the relay valve based SR-7 (refer to system schematic shown
in figure 3).  A quick release based valve  functions similarly
to the relay valve based version with the exception that all
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FIGURE 2 - SECTIONAL VIEW OF SR-7 USED IN RELAY VALVE APPLICATIONS
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air delivered to spring brakes passes through the park control
port through the in-line single check valve.  The quick release
style SR-7 can be easily identified by the pipe plug in the
supply port of the valve.
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FIGURE 3 - SYSTEM SCHEMATIC WITH PP-DC PARK CONTROL

FIGURE 4 - SYSTEM SCHEMATIC WITH PP-1 PARK CONTROL AND DC-4 DOUBLE CHECK VALVE

DC-4
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CHARGING SPRING BRAKE ACTUATORS
BELOW 107 PSI (FIGURE 5)

With the air brake system charged and the parking brakes
released (by pushing the dash valve button in), air enters
the park control port.  This opens the SR-7 to supply air
pressure to the spring brake chambers.  As illustrated, air
pressure in the chambers is below 107 psi (nominally).

CHARGING SPRING BRAKE ACTUATORS ABOVE
107 PSI (FIGURE 6)

Once the SR-7 valve delivery pressure reaches 107 psi
(nominal), the inlet and exhaust are closed (valve lap
position).  This maintains the spring brake hold-off pressure
at 107 psi (nominal).
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NORMAL SERVICE APPLICATION (FIGURE 7)
During a service brake application, the valve remains in the
lap position.  The SR-7 valve monitors the presence of air
pressure in both primary and secondary delivery circuits.

FIGURE 7 - NORMAL SERVICE APPLICATION

PARKING (FIGURE 8)

Actuating the park brakes (by pulling the dash valve button
out) exhausts spring brake air pressure through the SR-7
exhaust port.

FIGURE  8 - PARKING
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SERVICE APPLICATION WITH LOSS OF AIR IN
PRIMARY CIRCUIT (FIGURE 9)
With the parking brakes released (dash valve button in) and
the absence of air in the primary circuit delivery, a service
brake application from the secondary circuit causes the
pressure in the spring brakes to be exhausted proportionally
to this application.  This is known as spring brake modulation.
A 30 psi service brake application will exhaust the spring
brake pressure to approximately 60 psi.
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CONSTANT PRESSURE

AIR EXHAUSTS FROM
SPRING BRAKES

FIGURE 9 - SERVICE APPLICATION LOSS OF PRIMARY CIRCUIT
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SERVICE APPLICATION WITH LOSS OF AIR IN
SECONDARY CIRCUIT (FIGURE 10)
With the parking brakes released (dash valve button in) and
the absence of air in the secondary circuit reservoir, the
external single check valve in the supply port seals to prevent
air leakage to atmosphere from the SR-7 valve.  The dash
valve delivery air flows through the in-line single check valve
and becomes SR-7 supply air.  This air is delivered to maintain
at least 107 psi (nominal) in the spring brake chambers.

FIGURE 10 - SERVICE APPLICATION LOSS OF SECONDARY CIRCUIT
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ANTI COMPOUNDING (FIGURE 11)

The SR-7 provides anti-compounding of the service and spring
brake forces.  When the park brakes are actuated (by pulling
the dash valve button out), a service brake application will
cause the SR-7 to deliver air pressure to the spring brake
chambers.  Thus the vehicle is held stationary using a service
brake application.  When the service brake application is
released, the delivery pressure is exhausted from the spring
brake chambers and the vehicle remains parked using the
spring brake actuators.

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

Because no two vehicles operate under identical conditions,
maintenance intervals will vary.  Experience is a valuable
guide in determining the best maintenance interval for a
vehicle.

OPERATING TEST
Block vehicle and hold by means other than vehicle brakes.
Charge air brake system to governor cut-out pressure.

1. Place parking control valve in “park” position.  Observe
that spring brake actuators apply promptly.  Remove
one line from delivery port of the SR-7 valve and install
test gauge known to be accurate.  Place parking control
valve in “release” position.  Observe that spring brake
actuators release fully.

2. With parking control valve in “release” position, note
gauge pressure reading.  (Correct spring brake actuator
hold-off pressure is 107 psi nominally.)

3. Place parking control valve in “park” position - gauge
reading should drop to zero promptly.  A lag (more than
3 seconds) in drop of pressure would indicate faulty
operation.

4. With the parking control valve in the “park” position,
gradually apply foot brake valve and note a pressure
reading increase on the gauge installed in the SR-7
delivery port.

5. Place parking control valve in “release” position.
6. Drain  the reservoir, which supplies the rear service brake

circuit, apply the foot brake valve several times and note
that pressure reading on gauge decreases each time
foot brake valve is applied (spring brake modulation).
After the foot brake valve has been applied several times,
pressure on gauge will drop to the point where release
of the spring brake actuators will no longer occur.

LEAKAGE TEST
Place the park control valve in the “release” position; using
a soap solution, coat all ports including the exhaust port.  A
1 inch bubble in three seconds is permitted.

If the valve does not function as described, or if leakage is
excessive, it is recommended that it be replaced with a new
or remanufactured unit available from a Bendix parts outlet.
DO NOT ATTEMPT TO DISASSEMBLE THE SR-7.  THE
VALVE CONTAINS HIGH SPRING FORCES THAT COULD
RESULT IN PERSONAL INJURY IF DISASSEMBLY IS
ATTEMPTED!

FIGURE 11 - ANTI-COMPOUNDING
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SERVICING THE SR-7
IMPORTANT! PLEASE READ AND FOLLOW THESE
INSTRUCTIONS TO AVOID PERSONAL INJURY OR
DEATH.

When working on or around a vehicle, the following
general precautions should be observed at all times:
1. Park the vehicle on a level surface, apply the

parking brakes, and always block the wheels.
2. Stop the engine when working around the vehicle.
3. If the vehicle is equipped with air brakes, make

certain to drain the air pressure from all reservoirs
before beginning ANY work on the vehicle.

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

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

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

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

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

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

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

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

VALVE REMOVAL
1. Prior to removing the SR-7 apply the parking brakes

and drain all the vehicle reservoirs.
2. Identify all air lines before disconnecting.
3. Remove the two mounting nuts that secure the valve to

the frame rail and remove the valve.

VALVE INSTALLATION
1. Align the mounting studs with the mounting holes on

the vehicle frame rail.  Tighten the mounting nuts to
180-220 in. lbs.

2. Install the valve onto the vehicle ensuring all ports are
connected as marked during disassembly.

TESTING THE REPLACEMENT SR-7 SPRING
BRAKE MODULATING VALVE
Perform operating and leakage tests as outlined in “Operating
Tests” section.

BW2271 © 2002 Bendix Commercial Vehicle Systems LLC 9/2002.  Printed in U.S.A.   All rights reserved.
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Service Notes

Service NotesThis publication provides maintenance and service procedures for Meritor’s automatic slack adjuster. The 
information contained in this publication was current at the time of printing and is subject to revision 
without notice or liability.

1. You must understand all procedures and instructions before you begin maintenance and service 
procedures.

2. You must follow your company’s maintenance and service guidelines.

3. You must use special tools, when required, to avoid serious personal injury and damage to 
components.

Meritor uses the following notations to alert the user of possible safety issues and to provide information 
that will help to prevent damage to equipment and components.

Visit Our Web Site
Visit the Technical Library section of 
www.meritorauto.com for additional product 
and service information on Meritor’s 
heavy vehicle systems component lineup.

Technical Electronic Library on CD
The CD includes product and service 
information on Meritor’s heavy vehicle systems 
component lineup. $20. Order TP-9853.

Meritor Brakes That Use Automatic 
Slack Adjusters

 

r Cam brakes, including Q PlusTM LX500 and 
MX500 and Cast PlusTM cam brakes

 

r Air disc brakes

Videos
Automatic Slack Adjuster Installation and 
Maintenance
Video 90234.

New Generation Automatic Slack Adjuster
Video T-9443V.

How to Order
Call Meritor’s Customer Service Center at 
800-535-5560.

WARNING
A WARNING indicates a procedure that 
you must follow exactly to avoid serious
personal injury.

CAUTION
A CAUTION indicates a procedure that 
you must follow exactly to avoid damaging 
equipment or components. Serious personal 
injury can also occur.

NOTE: A NOTE indicates an operation, procedure 
or instruction that is important for proper service. 
A NOTE can also supply information that will 
help to make service quicker and easier.

This symbol indicates that you must tighten 
fasteners to a specific torque.
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Asbestos and Non-Asbestos Fibers

1

Asbestos and Non-Asbestos Fibers

ASBESTOS FIBER WARNING 
The following procedures for servicing brakes are recommended to reduce exposure to
asbestos fiber dust, a cancer and lung disease hazard. Material Safety Data Sheets are
available from Meritor. 

Hazard Summary
Because some brake linings contain asbestos, workers who service brakes must understand 
the potential hazards of asbestos and precautions for reducing risks. Exposure to airborne 
asbestos dust can cause serious and possibly fatal diseases, including asbestos (a chronic 
lung disease) and cancer, principally lung cancer and mesothelioma (a cancer of the lining of 
the chest or abdominal cavities). Some studies show that the risk of lung cancer among 
persons who smoke and who are exposed to asbestos is much greater than the risk for 
non-smokers. Symptoms of these diseases may not become apparent for 15, 20 or more 
years after the first exposure to asbestos.
Accordingly, workers must use caution to avoid creating and breathing dust when servicing 
brakes. Specific recommended work practices for reducing exposure to asbestos dust 
follow. Consult your employer for more details.

Recommended Work Practices
1. Separate Work Areas. Whenever feasible, service brakes in a separate area away from 
other operations to reduce risks to unprotected persons. OSHA has set a maximum allowable 
level of exposure for asbestos of 0.1 f/cc as an 8-hour time-weighted average and 1.0 f/cc 
averaged over a 30-minute period. Scientists disagree, however, to what extent adherence to 
the maximum allowable exposure levels will eliminate the risk of disease that can result from 
inhaling asbestos dust. OSHA requires that the following sign be posted at the entrance to 
areas where exposures exceed either of the maximum allowable levels:

DANGER: ASBESTOS
CANCER AND LUNG DISEASE HAZARD

AUTHORIZED PERSONNEL ONLY
RESPIRATORS AND PROTECTIVE CLOTHING

ARE REQUIRED IN THIS AREA. 
2. Respiratory Protection. Wear a respirator equipped with a high-efficiency (HEPA) filter 
approved by NIOSH or MSHA for use with asbestos at all times when servicing brakes, 
beginning with the removal of the wheels.
3. Procedures for Servicing Brakes.
a) Enclose the brake assembly within a negative pressure enclosure. The enclosure 

should be equipped with a HEPA vacuum and worker arm sleeves. With the 
enclosure in place, use the HEPA vacuum to loosen and vacuum residue from the 
brake parts.

b) As an alternative procedure, use a catch basin with water and a biodegradable, 
non-phosphate, water-based detergent to wash the brake drum or rotor and other 
brake parts. The solution should be applied with low pressure to prevent dust from 
becoming airborne. Allow the solution to flow between the brake drum and the 
brake support or the brake rotor and caliper. The wheel hub and brake assembly 
components should be thoroughly wetted to suppress dust before the brake shoes 
or brake pads are removed. Wipe the brake parts clean with a cloth.

c) If an enclosed vacuum system or brake washing equipment is not available, 
employers may adopt their own written procedures for servicing brakes, provided 
that the exposure levels associated with the employer’s procedures do not exceed 
the levels associated with the enclosed vacuum system or brake washing 
equipment. Consult OSHA regulations for more details.

d) Wear a respirator equipped with a HEPA filter approved by NIOSH or MSHA for use 
with asbestos when grinding or machining brake linings. In addition, do such work in 
an area with a local exhaust ventilation system equipped with a HEPA filter.

e) NEVER use compressed air by itself, dry brushing, or a vacuum not equipped with a 
HEPA filter when cleaning brake parts or assemblies. NEVER use carcinogenic 
solvents, flammable solvents, or solvents that can damage brake components as 
wetting agents.

4. Cleaning Work Areas. Clean work areas with a vacuum equipped with a HEPA filter or by 
wet wiping. NEVER use compressed air or dry sweeping to clean work areas. When you 
empty vacuum cleaners and handle used rags, wear a respirator equipped with a HEPA filter 
approved by NIOSH or MSHA for use with asbestos. When you replace a HEPA filter, wet the 
filter with a fine mist of water and dispose of the used filter with care.
5. Worker Clean-Up. After servicing brakes, wash your hands before you eat, drink or 
smoke. Shower after work. Do not wear work clothes home. Use a vacuum equipped with a 
HEPA filter to vacuum work clothes after they are worn. Launder them separately. Do not 
shake or use compressed air to remove dust from work clothes.
6. Waste Disposal. Dispose of discarded linings, used rags, cloths and HEPA filters with 
care, such as in sealed plastic bags. Consult applicable EPA, state and local regulations on 
waste disposal.

Regulatory Guidance
References to OSHA, NIOSH, MSHA, and EPA, which are regulatory agencies in the United 
States, are made to provide further guidance to employers and workers employed within the 
United States. Employers and workers employed outside of the United States should consult 
the regulations that apply to them for further guidance.

NON-ASBESTOS FIBERS WARNING 
The following procedures for servicing brakes are recommended to reduce exposure to
non-asbestos fiber dust, a cancer and lung disease hazard. Material Safety Data Sheets are
available from Meritor. 

Hazard Summary
Most recently manufactured brake linings do not contain asbestos fibers. These brake 
linings may contain one or more of a variety of ingredients, including glass fibers, mineral 
wool, aramid fibers, ceramic fibers and silica that can present health risks if inhaled. 
Scientists disagree on the extent of the risks from exposure to these substances. 
Nonetheless, exposure to silica dust can cause silicosis, a non-cancerous lung disease. 
Silicosis gradually reduces lung capacity and efficiency and can result in serious breathing 
difficulty. Some scientists believe other types of non-asbestos fibers, when inhaled, can 
cause similar diseases of the lung. In addition, silica dust and ceramic fiber dust are known 
to the State of California to cause lung cancer. U.S. and international agencies have also 
determined that dust from mineral wool, ceramic fibers and silica are potential causes of 
cancer.
Accordingly, workers must use caution to avoid creating and breathing dust when servicing 
brakes. Specific recommended work practices for reducing exposure to non-asbestos dust 
follow. Consult your employer for more details.

Recommended Work Practices
1. Separate Work Areas. Whenever feasible, service brakes in a separate area away from 
other operations to reduce risks to unprotected persons. 
2. Respiratory Protection. OSHA has set a maximum allowable level of exposure for silica 
of 0.1 mg/m3 as an 8-hour time-weighted average. Some manufacturers of non-asbestos 
brake linings recommend that exposures to other ingredients found in non-asbestos 
brake linings be kept below 1.0 f/cc as an 8-hour time-weighted average. Scientists 
disagree, however, to what extent adherence to these maximum allowable exposure levels 
will eliminate the risk of disease that can result from inhaling non-asbestos dust.
Therefore, wear respiratory protection at all times during brake servicing, beginning with
the removal of the wheels. Wear a respirator equipped with a high-efficiency (HEPA) 
filter approved by NIOSH or MSHA, if the exposure levels may exceed OSHA or 
manufacturers’ recommended maximum levels. Even when exposures are expected to be 
within the maximum allowable levels, wearing such a respirator at all times during brake 
servicing will help minimize exposure.
3. Procedures for Servicing Brakes.
a) Enclose the brake assembly within a negative pressure enclosure. The enclosure

should be equipped with a HEPA vacuum and worker arm sleeves. With the
enclosure in place, use the HEPA vacuum to loosen and vacuum residue from the
brake parts.

b) As an alternative procedure, use a catch basin with water and a biodegradable, 
non-phosphate, water-based detergent to wash the brake drum or rotor and other 
brake parts. The solution should be applied with low pressure to prevent dust from 
becoming airborne. Allow the solution to flow between the brake drum and the 
brake support or the brake rotor and caliper. The wheel hub and brake assembly 
components should be thoroughly wetted to suppress dust before the brake shoes 
or brake pads are removed. Wipe the brake parts clean with a cloth.

c) If an enclosed vacuum system or brake washing equipment is not available, 
carefully clean the brake parts in the open air. Wet the parts with a solution applied 
with a pump-spray bottle that creates a fine mist. Use a solution containing water, 
and, if available, a biodegradable, non-phosphate, water-based detergent. The 
wheel hub and brake assembly components should be thoroughly wetted to 
suppress dust before the brake shoes or brake pads are removed. Wipe the brake 
parts clean with a cloth.

d) Wear a respirator equipped with a HEPA filter approved by NIOSH or MSHA when 
grinding or machining brake linings. In addition, do such work in an area with a local 
exhaust ventilation system equipped with a HEPA filter.

e) NEVER use compressed air by itself, dry brushing, or a vacuum not equipped with a 
HEPA filter when cleaning brake parts or assemblies. NEVER use carcinogenic 
solvents, flammable solvents, or solvents that can damage brake components as 
wetting agents.

4. Cleaning Work Areas. Clean work areas with a vacuum equipped with a HEPA filter or by 
wet wiping. NEVER use compressed air or dry sweeping to clean work areas. When you 
empty vacuum cleaners and handle used rags, wear a respirator equipped with a HEPA filter 
approved by NIOSH or MSHA, to minimize exposure. When you replace a HEPA filter, wet the 
filter with a fine mist of water and dispose of the used filter with care.
5. Worker Clean-Up. After servicing brakes, wash your hands before you eat, drink or 
smoke. Shower after work. Do not wear work clothes home. Use a vacuum equipped with a 
HEPA filter to vacuum work clothes after they are worn. Launder them separately. Do not 
shake or use compressed air to remove dust from work clothes.
6. Waste Disposal. Dispose of discarded linings, used rags, cloths and HEPA filters with 
care, such as in sealed plastic bags. Consult applicable EPA, state and local regulations on 
waste disposal.

Regulatory Guidance
References to OSHA, NIOSH, MSHA, and EPA, which are regulatory agencies in the United 
States, are made to provide further guidance to employers and workers employed within the 
United States. Employers and workers employed outside of the United States should consult 
the regulations that apply to them for further guidance.
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Meritor Automatic
Slack Adjuster

Current Models:
January 1993 or Later
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PULL PAWL ASSEMBLY
(Replaces all previous pawl assemblies.)

NOTE: Parts shown in this box are
not serviceable or interchangeable
with parts from earlier models.
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Meritor Automatic
Slack Adjuster
Cutaway View
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Section 1IntroductionMeritor’s Automatic 
Slack Adjuster 
NOTE: As of January 1993 some parts of Meritor’s 
automatic slack adjuster are no longer serviceable 
and are not interchangeable with parts from earlier 
models. Refer to Exploded View, pages 2 and 3, for 
more information.

How the Automatic Slack 
Adjuster Works
Meritor’s automatic slack adjuster automatically 
adjusts the clearance between the brake lining and 
the brake drum (rotor). When linings wear, this 
clearance increases and causes the chamber push 
rod to move a greater distance to apply the brakes.

When you install an automatic slack adjuster, you 
set the brake chamber stroke measurement, which 
is the correct clearance between the linings and 
drum (rotor). Figure 1.1.

During operation, if the chamber stroke exceeds 
the design limit, the automatic slack adjuster will 
automatically adjust the push rod’s return stroke to 
control clearance between the lining and drum 
(rotor) and reset the stroke to the correct length.

Pressed-In, Sealed Actuator Boot on 
Meritor Automatic Slack Adjusters 
Manufactured from July 1998
A pressed-in, sealed actuator boot is standard 
equipment on Meritor automatic slack adjusters 
manufactured from July 1998.

The boot features a metal retaining ring with 
additional material that extends beyond the base 
of the retainer and forms a seal once the boot is 
pressed into the slack adjuster body.

 

r Meritor part numbers will not change.

 

r All application information is printed on the 
slack adjuster’s identification tag.

 

r A counterbore is machined into the slack body 
for easier installation of the press-in boot.

Factory-Installed Automatic Slack 
Adjusters on Q PlusTM LX500 and 
MX500 Cam Brake Packages
Q Plus™ LX500 and MX500 brake packages 
include factory-installed automatic slack adjusters 
that do not have grease fittings, and lubrication 
intervals differ from conventional slack adjusters. 
Refer to Maintenance Manual MM-96173, 
Q Plus™ LX500 and MX500 Cam Brakes, for 
complete information. Call Meritor’s Customer 
Service Center at 800-535-5560 to order this 
publication.

Handed and Unhanded Slack Adjusters
There are two automatic slack adjuster designs: 
HANDED and UNHANDED. For most applications, 
install a HANDED automatic slack adjuster so that 
the pawl faces INBOARD on the vehicle.

The pawl can be on either side or on the front of 
the slack adjuster housing. Figure 1.2.

Figure 1.1

Figure 1.2

Figure 1.2A Figure 1.2B

HANDED
UNHANDED

CONVENTIONAL
PAWL PULL PAWL

PRY UP

PAWL
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Pull Pawls
Pull pawls are spring loaded. Pry the pull pawl at 
least 1/32-inch to disengage the teeth. Figure 1.2B.
When you remove the pry bar, the pull pawl will 
re-engage automatically.

Replace Conventional Pawls with 
Pull Pawls
When you service an automatic slack adjuster,
replace a conventional pawl with a pull pawl. 
Figure 1.2A and Figure 1.2B. Install the slack 
adjuster so that you can remove the conventional 
pawl or disengage the pull pawl when you adjust 
the brake.

Clevis Types and Thread Sizes 

NOTE: Meritor’s automatic slack adjusters and 
clevises are designed to be used as a system. 
Always replace original components with genuine 
Meritor replacement parts. Although parts from 
other manufacturers can look the same, significant
differences can exist that can affect brake system 
performance.

“Quick Connect” Clevis
Some models of Meritor’s automatic slack adjuster 
have a “Quick Connect” clevis. Figure 1.3.

 

r A “Quick Connect” clevis is a three-piece 
assembly that cannot be separated after it 
is assembled. 

 

r The collar has a threaded hole for the push rod. 

 

r A “Quick Connect” clevis can be straight or 
offset. Use an offset clevis when more clearance 
is necessary between the air chamber and the 
tire on the front axle. 

One-Piece Threaded Clevis
Most of Meritor’s automatic slack adjusters, 
including the factory-installed slack adjusters on 
the new Q Plus™ LX500 and MX500 cam brakes, 
have a one-piece threaded clevis.

 

r The clevis has a threaded hole for the push rod. 
Figure 1.4.

 

r The one-piece threaded clevis can be straight 
or offset.

 

r All service replacement automatic slack 
adjusters have one-piece threaded clevises.

Thread Sizes
Straight and offset clevises are available in two 
thread sizes (including metric threads) to match 
push rod threads. 

Table A: Thread Sizes

Figure 1.3

CLEVIS

RETAINING
RING GROOVE

RETAINING RING

“QUICK CONNECT”
COLLAR

THREADS

Figure 1.4

Chambers Thread Sizes

9, 12, 16 1/2"-20 UNF

20, 24, 30, 36 5/8"-18 UNF

STRAIGHT
CLEVIS

THREADS

OFFSET
CLEVIS
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Section 2Remove the Slack Adjuster from the CamshaftRemoval

WARNING
To prevent serious eye injury, always wear safe 
eye protection when you perform vehicle 
maintenance or service.

WARNING
When you work on a spring chamber, carefully 
follow the service instructions of the chamber 
manufacturer. Sudden release of a compressed 
spring can cause serious personal injury.

WARNING
Block the wheels to prevent the vehicle from 
moving. Support the vehicle with safety stands. 
Do not work under a vehicle supported only by 
jacks. Jacks can slip and fall over. Serious personal 
injury can result.

1. If the brake has a spring brake, compress and 
lock the spring, so that the brake is released 
completely. Check that no air pressure remains 
in the service half of the air chamber.

2. If it is necessary to raise the vehicle, use a jack 
and support the vehicle with safety stands.

WARNING
When you remove a clevis pin that has a spring, 
hold the spring with pliers. The spring can 
disengage from the clevis with enough force to 
cause serious personal injury.

3. Remove both clevis pins.

4. Remove a conventional pawl or disengage a 
pull pawl: Use a screwdriver or equivalent tool 
to lift the button of a pull pawl assembly at 
least 1/32-inch from the actuator.

CAUTION
You must disengage a pull pawl or remove a 
conventional pawl before rotating the manual 
adjusting nut, or you will damage the pawl teeth. 
A damaged pawl will not allow the slack adjuster 
to automatically adjust brake clearance. Replace 
damaged pawls before putting the vehicle in 
service.

5. Use a wrench to turn the manual adjusting nut 
in the direction shown in Figure 2.1. Move the 
slack adjuster away from the clevis.

6. Remove the snap ring and washers from the 
camshaft. Remove the slack adjuster from the 
camshaft.

7. Remove the clevis from the push rod if the gap 
between the clevis and the collar of a “Quick 
Connect” clevis exceeds 0.060-inch (1.52 mm). 
You do not have to remove the clevis if it is in 
good condition.

Figure 2.1
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Section 3DisassemblyDisassembly

WARNING
To prevent serious eye injury, always wear safe 
eye protection when you perform vehicle 
maintenance or service.

1. Cut the clamp and remove it from the boot. 
Use a new clamp and boot when you assemble 
the slack adjuster.

2. Remove the boot from the housing. Pull the 
actuator assembly from the housing. 
Figure 3.1.

3. Use a small screwdriver to push down on one 
side of the piston retaining ring to force the 
ring out of the groove. Figure 3.2.

4. Extend the coils of the ring.

5. Use pliers to unwind the ring and pull it out of 
the groove. Figure 3.2.

6. Use a new ring when you assemble the slack 
adjuster.

7. Pull the actuator rod, piston and pin from the 
actuator.

8. Remove the pin from the rod and piston, if 
necessary. Figure 3.3.

NOTE: You do not have to remove the slack 
adjuster arm bushing unless it is worn or 
“egg-shaped.”

9. Inspect the condition and fit of the slack 
adjuster arm bushing.

10. If necessary, install a new bushing onto the 
clevis pin. Use the clevis pin and mallet to 
drive out the old bushing while you drive in the 
new bushing.

NOTE: Steps 11 through 21 apply only to 
automatic slack adjusters manufactured BEFORE
January 1993. The gear set and seals are not 
serviceable on automatic slack adjusters 
manufactured AFTER January 1993. Refer to the 
exploded views on pages 2 and 3 of this manual 
for more information.

11. Use a small screwdriver to remove the grease 
seal from around the worm bore. Figure 3.4.
Discard the seal. Use a new seal when you 
assemble the slack adjuster.

Figure 3.1

Figure 3.2

Push ring down.
Pull ring out.

Figure 3.3

Figure 3.4

PIN

PISTON

ACTUATOR ROD
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12. Use snap ring pliers to remove the retaining 
ring from the worm bore. Figure 3.5.

13. Use a wrench to turn the manual adjusting nut 
and wind the worm out of the bore. Figure 3.6.

14. Remove the retaining rings and thrust washers 
from both sides of the gear.

15. Fit a small screwdriver into the notch at the 
end of the retaining ring.

16. Remove the end of the retaining ring from the 
groove.

17. Unwind the ring by hand and pull it out of the 
groove. Figure 3.7.

18. Remove the thrust washer.

CAUTION
Push one seal out of one side of the slack adjuster 
housing and the other seal out of the other side of 
the housing to avoid damaging the seals.

19. Push the gear out of the housing only far 
enough to enable you to remove one gear seal.

20. Push the gear out of the opposite side of the 
housing and remove the other seal.

21. Inspect the seals. Discard damaged seals.

Figure 3.5

Figure 3.6

Figure 3.7

NOTCH

472

L 6
APPENDIX

1 S E R V I C E  M A N U A L C C 2 5



Section 4
Prepare Parts for Assembly

9

Section 4Prepare Parts for AssemblyPrepare Parts for Assembly

WARNING
To prevent serious eye injury, always wear safe 
eye protection when you perform vehicle 
maintenance or service.

WARNING
Solvent cleaners can be flammable, poisonous and 
cause burns. Examples of solvent cleaners are 
carbon tetrachloride, emulsion-type cleaners and 
petroleum-based cleaners. To avoid serious 
personal injury when you use solvent cleaners, 
you must carefully follow the manufacturer’s
product instructions and these procedures:

r Wear safe eye protection.

r Wear clothing that protects your skin.

r Work in a well-ventilated area.

r Do not use gasoline, or solvents that contain 
gasoline. Gasoline can explode.

r You must use hot solution tanks or alkaline 
solutions correctly. Follow the manufacturer’s
instructions carefully.

CAUTION
Do not use hot solution tanks or water and 
alkaline solutions to clean ground or polished 
parts. Damage to parts will result.

CAUTION
Only use solvent cleaners on metal parts. Damage 
to parts will result.

Clean Parts
1. Use solvent cleaners to clean all automatic 

slack adjuster parts that have ground or 
polished surfaces; for example, the gear, the 
worm and the inner bores of the housing.

2. Use soap and water to clean non-metal parts.

3. Use soft paper or cloth that is free from dirt, oil 
or abrasives to dry the parts completely.

Dry Parts After Cleaning
Dry the parts immediately after cleaning. Dry parts 
with clean paper or rags, or compressed air.

Inspect Parts
1. You must carefully inspect all slack adjuster 

parts, including pawl teeth, for wear and 
damage before you assemble the slack 
adjuster.

2. Replace any part that is worn or damaged.

Corrosion Protection

NOTE: Parts must be clean and dry before you 
lubricate them.

1. If you assemble parts immediately after you 
clean them: Lubricate parts with grease to 
prevent corrosion. Parts must be clean and dry 
before you lubricate them.

2. If you store parts after you clean them: Apply a 
corrosion-preventive material. Store parts in a 
special paper or other material that prevents 
corrosion.

Automatic Slack Adjusters

CAUTION
Always replace used clevis pin retainer clips with 
new ones when servicing the automatic slack 
adjuster or chamber. Do not reuse clevis pin 
retainer clips after removing them. Discard used 
clips. When removed for maintenance or service,
clevis pin retainer clips can be bent or “gapped 
apart” and can lose retention. Damage to 
components can result.

Check the clevis pins and the bushing in the arm of 
the slack adjuster. Replace the pins if they are 
worn. Replace the bushing if its diameter exceeds 
0.531-inch (13.5 mm).
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Section 5AssemblyAssembly

WARNING
To prevent serious eye injury, always wear safe 
eye protection when you perform vehicle 
maintenance or service.

NOTE: Steps 3 through 11 apply only to automatic 
slack adjusters manufactured BEFORE January
1993. The gear set and seals are not serviceable on 
automatic slack adjusters manufactured AFTER
January 1993. If you are working on a current 
model, skip to Step 10.

Refer to exploded view in the front of this manual 
for more information.

1. Remove any corrosion-preventive material that 
may have been applied to the parts you will 
assemble.

2. Use grease to lubricate the gear bore in the 
housing.

CAUTION
Follow Steps 3, 4 and 5 exactly when you install 
the seals so that the sharp edges of the worm 
bore will not damage the seals.

3. Install the gear straight into the bore in the 
housing without the seals, keeping one seal 
groove outside of the housing.

4. Install a seal into the groove. Figure 5.1.

5. Lubricate the seal with grease that meets 
Meritor’s specifications. Compress the seal in 
its groove. Push the gear into the housing.

6. Push the gear out of the opposite side of the 
housing only until the other seal groove is 
visible. Repeat Steps 4 and 5 to install the 
second seal.

7. Lubricate a thrust washer with grease that 
meets Meritor’s specifications. Refer to 
Section 10. Install the washer around the gear.

8. Expand the retaining ring coil. Install one end 
of the coil into the groove in the outer diameter 
of the gear. Work around the gear and press 
the coil into the groove. Figure 5.2.

9. Repeat Steps 7 and 8 for the opposite side of 
the gear.

10. Install the worm into the bore. Turn the 
adjusting nut to wind the worm completely 
into the bore. Figure 5.3.Figure 5.1

Figure 5.2

Figure 5.3
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11. Use snap ring pliers to install the retaining ring 
into the worm bore.

CAUTION
Install the seal with the lips OUTSIDE of the bore 
and the metal retainer INSIDE of the bore to 
prevent contamination from entering the slack 
adjuster housing. Damage to components can 
result. Figure 5.4.

CAUTION
Do not hit the seal after it reaches the bottom of 
the bore. Damage to seal will result.

12. Place the seal directly over the worm bore. Use 
a hammer and 1-3/16-inch (30.2 mm) diameter 
seal driver to install the seal straight into the 
bore. Figure 5.5.

13. If you removed the pin, install it into the rod 
and piston. Figure 5.6.

14. Install the actuator rod and piston assembly 
into the actuator (adjusting sleeve).

15. Slide the piston retaining ring over the rod.

16. Extend the coils of the ring.

17. Use a small screwdriver to press one end of 
the ring into the groove. Figure 5.7.

18. Keep the coil extended. Press on the ring and 
work around the groove until the ring is in the 
groove completely.

19. Check to ensure that the ring is installed 
correctly in the groove. You cannot pull the 
piston out of the actuator if the retaining ring is 
installed correctly.

Figure 5.4

Figure 5.5

OUTSIDE INSIDE

Figure 5.6

Figure 5.7

PIN

PISTON

ACTUATOR ROD

START BOTTOM COIL RING IN GROOVE
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20. Install the actuator assembly into the housing 
so that the actuator slides along the worm 
splines.

21. Slip the boot over the actuator rod.

NOTE: Do not seal the boot to the tapered part of 
the actuator rod.

r If the rod has a groove: The top of the boot 
must fit into the groove.

r If the rod does not have a groove: Use 
silicone sealant to seal the top of the boot to 
the round part of the rod.

22. Fasten the bottom of the boot to the housing 
with a retaining clamp.

23. Conventional Pawl: Install the pawl assembly 
into the housing. Tighten the capscrew to a 
torque of 15-20 lb-ft (20-27 N•m). 

24. Pull Pawl: Remove the screwdriver or 
equivalent tool. The pull pawl will re-engage 
automatically.

25. Use a grease gun to lubricate the slack adjuster 
through the grease fitting. If necessary, install a 
camshaft into the slack adjuster gear to 
minimize grease flow through the gear holes.

26. Apply lubrication that meets Meritor’s
specifications until new grease purges from 
around the camshaft splines and from the pawl 
assembly. Refer to Section 10.

CAUTION
In Step 28 turn the adjusting nut only in the 
direction shown in Figure 5.8. If you turn the 
adjusting nut in the opposite direction while the 
pawl is installed, you will damage pawl teeth. 
Damaged teeth prevent automatic adjustment. 
Replace damaged pawls before putting the vehicle 
in service.

27. Use a torque wrench that measures lb-in.

28. As you turn the adjusting nut in the direction 
shown in Figure 5.8, read the torque scale and 
rotate the gear 360 degrees (22 turns of the 
wrench).

29. The torque value must remain less than 
25 lb-in (2.83 N•m) during the complete 
360-degree rotation of the gear.

30. If the torque value remains less than 25 lb-in 
(2.8 N•m): The slack adjuster is working 
correctly.

31. If the torque value exceeds 25 lb-in (2.8 N•m):
The slack adjuster is not working correctly.
Disassemble the slack adjuster.

r Check that the slack adjuster is assembled 
correctly.

r Check that parts are aligned correctly.

Figure 5.8

22 TURNS

ROTATE GEAR 360°
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Section 6Install the Slack Adjuster Onto the CamshaftInstalling the Slack Adjuster 
Onto the Camshaft

WARNING
To prevent serious eye injury, always wear safe 
eye protection when you perform vehicle 
maintenance or service.

WARNING
Block the wheels to prevent the vehicle from 
moving. Support the vehicle with safety stands. 
Do not work under a vehicle supported only by 
jacks. Jacks can slip and fall over. Serious personal 
injury can result.

1. Check the camshaft and bushings and seals for 
wear and corrosion.

2. Turn the camshaft by hand to check for smooth 
operation.

3. Repair or replace parts as required.

4. Apply the service brake and spring brake 
several times. Check that the chamber return 
spring retracts the push rod quickly and 
completely. If necessary, replace the return 
spring or the air chamber.

5. The new automatic slack adjuster must be the 
same length as the one you are replacing. 
Table B below shows the length of slack 
adjuster that is used with each brake chamber 
size.

6. Place blocks in front of and behind the 
vehicle’s wheels to prevent it from moving.

Table B: Chamber and Automatic Slack
Adjuster Sizes

WARNING
When you work on a spring chamber, carefully 
follow the service instructions of the chamber 
manufacturer. Sudden release of a compressed 
spring can cause serious personal injury.

7. If the brake has a spring brake, compress and 
lock the spring to completely release the brake. 
No air pressure must remain in the service half 
of the air chamber.

CAUTION
Most Meritor automatic slack adjusters 
manufactured after January 1990 have lubrication 
holes in the gear splines. Do not operate the 
actuator before you install the slack adjuster.
Lubricant can pump through the holes and onto 
the splines. Damage to components can result.

8. If the automatic slack adjuster gear has a 
10-tooth spline, apply anti-seize compound to 
the slack adjuster and cam splines. Use Meritor 
specified O-637, Southwest SA 8249496 or 
equivalent lubricants.

NOTE: Install the slack adjuster so that you can 
remove a conventional pawl or disengage a pull 
pawl when you adjust the brake.

9. Install the slack adjuster onto the camshaft. 
Position the slack adjuster so that you can 
remove the pawl when you adjust the brake.

10. If necessary, install spacing washers and the 
snap ring at a maximum clearance of 
0.062-inch (1.57 mm).

11. Install the clevis onto the push rod. Do not 
tighten the jam nut against the clevis.

Length of 
Slack Adjuster 
(Inches)

Size of 
Chamber
(Square Inches)

5 9*, 12*, 16, 20, 24, 30

5-1/2 9*, 12*, 16, 20, 24, 30, 36

6 24, 30, 36

6-1/2 30, 36
*Use an auxiliary spring on slack adjusters used with these 

size chambers. A size 9 or 12 chamber return spring cannot 
supply enough spring tension to completely retract the slack 
adjuster.
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CAUTION
You must disengage a pull pawl or remove a 
conventional pawl before rotating the manual 
adjusting nut, or you will damage the pawl teeth. 
A damaged pawl will not allow the slack adjuster 
to automatically adjust brake clearance. Replace 
damaged pawls before putting the vehicle in 
service.

12. Disengage the pawl. Turn the manual adjusting 
nut to align the holes in the slack adjuster arm 
and the clevis. Figure 6.1.

13. If the slack adjuster has a welded clevis: Apply 
anti-seize compound to the two clevis pins. 
Install the clevis pins through the clevis and 
the slack adjuster.

14. If the slack adjuster has a threaded clevis:
Refer to Section 7.

CAUTION
Always replace used clevis pin retainer clips with 
new ones when servicing the automatic slack 
adjuster or chamber. Do not reuse clevis pin 
retainer clips after removing them. Discard used 
clips. When removed for maintenance or service,
clevis pin retainer clips can be bent or “gapped 
apart” and can lose retention. Damage to 
components can result.

15. Install new clevis pin retainer clips to hold the 
clevis in place. Figure 6.2.

Figure 6.1

Disengage a pull pawl
or remove a
conventional pawl.

ALIGN
HOLES

Figure 6.2

CLEVIS LARGE CLEVIS PIN
AND

RETAINER CLIP

ACTUATOR
ROD

SMALL CLEVIS PIN
AND RETAINER CLIP

LARGE CLEVIS PIN
RETAINER CLIP

P/N 2257-D-1174

SMALL CLEVIS PIN
RETAINER CLIP
P/N 2257-C-1173

The clevis pin
retainer clips 
must be fully 
installed and 
positioned
around the SIDE
of clevis pin.
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Section 7Adjust the BrakesCheck Brake Chamber Push 
Rod Stroke and Adjust the 
Clevis Position

WARNING
To prevent serious eye injury, always wear safe 
eye protection when you perform vehicle 
maintenance or service.

NOTE: You cannot adjust the clevis position on a 
chamber push rod that is equipped with a welded 
clevis.

There are two methods you can use to adjust the 
clevis position on a chamber push rod that is 
equipped with a threaded clevis:

r The Brake Slack Adjuster Position (BSAP) 
method for standard and long stroke chambers.

r Meritor’s automatic slack adjuster template 
method for standard stroke chambers only.

Brake Slack Adjuster Position 
(BSAP) Method
When installing the automatic slack adjuster, verify 
that the BSAP dimension of the chamber matches 
the table in Figure 7.1.

Automatic Slack 
Adjuster Templates
Order the correct automatic slack adjuster template from 
Meritor’s Customer Service Center at 800-535-5560. 

CAUTION
There are five different installation templates for 
Meritor automatic slack adjusters (Figure 7.2). The 
templates are NOT interchangeable. You MUST
use the correct template and you MUST adjust the 
clevis position as described below. If you use the 
wrong template and install the clevis in the wrong 
position, the slack adjuster will not adjust the 
brake correctly. If the slack adjuster under-adjusts,
then stopping distances are increased. If the slack 
adjuster over-adjusts, then the linings may drag 
and damage the brake.

Measure the Slack Adjuster

NOTE: For long stroke chambers, use the BSAP 
method to measure the automatic slack adjuster.

1. Use the correct Meritor automatic slack 
adjuster template to measure the length of the 
slack adjuster. The marks by the holes in the 
small end of the template indicate the length of 
the slack adjuster. Figure 7.2.

Figure 7.1

SLACK
LENGTH

5.00"
5.50"
6.00"
6.50"

Correct position of automatic slack adjuster:
3.750" and 3.812" offsets only. For other
bracket offsets, refer to the vehicle
manufacturer's specifications.

3.750" AND 3.812"
BRACKET OFFSET

BSAP ± 0.125"

SLACK ADJ.
SIZE

5.00"
5.50"
6.00"
6.50"

± 0.125"
BSAP

2.75"
2.75"
2.75"
2.62"

LONG
STROKE

-
2.25"
-
-

Figure 7.2

Color of
Template

Part
Number

Use to Install 
Slack Adjusters On

Dark
brown

TP-4786 Truck or tractor drum brake

Tan TP-4787 Trailer drum brake
White TP-4781 Coach drum brake
Green TP-4788 Disc brake with offset clevis
Yellow TP-4789 Disc brake with straight clevis

Measure slack
adjuster
arm length.

CAMSHAFT CENTER
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Install a Threaded Clevis
1. Install the large clevis pin through the large 

holes in the template and the clevis.

2. Select the hole in the template that matches 
the length of the slack adjuster. Hold that hole 
on the center of the camshaft.

3. Look through the slot in the template. If 
necessary, adjust the position of the clevis until 
the small hole in the clevis is completely 
visible through the template slot. Figure 7.3.

4. Check for these specifications:

r Thread engagement between the clevis and 
the push rod must be at least 1/2-inch 
(12.7 mm). Figure 7.4.

r The push rod must not extend through the 
clevis more than 1/8-inch (3.18 mm). If 
necessary, cut the push rod, or install a new 
push rod with a new air chamber.

5. Tighten the jam nut against the clevis to torque 
specifications in Table C.

Table C: Jam Nut Torque Specifications

Free Stroke Measurement

CAUTION
You must disengage a pull pawl or remove a 
conventional pawl before rotating the manual 
adjusting nut, or you will damage the pawl teeth. 
A damaged pawl will not allow the slack adjuster 
to automatically adjust brake clearance. Replace 
damaged pawls before putting the vehicle in 
service.

NOTE: During preventive maintenance on an 
in-service brake, check both the free stroke as 
described below and the adjusted chamber stroke 
as described in Section 9. 

On some applications, you may find the in-service 
free stroke to be slightly longer than specified in 
Step 5. However, this is not necessarily a concern, 
as long as the adjusted chamber stroke is within 
the limits shown in the Commercial Vehicle Safety 
Alliance (CVSA) charts on page 20.

1. Disengage a pull pawl or remove a 
conventional pawl.

2. Turn the adjusting nut in the direction shown in 
Figure 7.5 until the linings touch the drum, and 
then turn the adjusting nut in the opposite 
direction:

r 1/2 turn for drum brakes

r 3/4 turn for disc brakes

Figure 7.3

Figure 7.4

THREADED
CLEVIS

SLOT

CAMSHAFT END

MINIMUM 1/2"

MAXIMUM 1/8"

THREADED CLEVIS

Threads Torque

1/2-20 20-30 lb-ft (27-41 N•m)
5/8-18 35-50 lb-ft (48-68 N•m)

Figure 7.5

Disengage a
pull pawl or remove
a conventional pawl.
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3. Measure the distance from the center of the 
large clevis pin to the bottom of the air 
chamber while the brake is released. Refer to 
“X” in Figure 7.6.

4. Use a pry bar to move the slack adjuster so 
that the linings are against the drum (applying 
the brakes). Measure the same distance again 
while the brakes are applied. Refer to “Y” in 
Figure 7.6.

CAUTION
Do not set free stroke shorter than specifications.
If free stroke is too short, linings can drag and 
damage the brake.

5. The difference between measurement “X” and 
measurement “Y” is the free stroke, which sets 
the clearance between the linings and drum. 
Free stroke must be within the following 
specifications. Figure 7.6.

r Drum Brakes: 
1/2-inch – 5/8-inch (12.7-15.9 mm)

r Disc Brakes: 
3/4-inch – 7/8-inch (19.1-22.2 mm)

6. If it is necessary to adjust the stroke, turn the 
adjusting nut 1/8 turn in the direction shown in 
Figure 7.7 and check the stroke again. Continue 
to measure and adjust the stroke until it is 
adjusted correctly.

7. Release a pull pawl or install a conventional 
pawl.

WARNING
When you work on a spring chamber, carefully 
follow the service instructions of the chamber 
manufacturer. Sudden release of a compressed 
spring can cause serious personal injury.

8. If the brake has spring chambers, carefully 
release the spring.

9. Test the vehicle to ensure that the brake 
system is operating correctly before you return 
the vehicle to service.

Figure 7.6
MEASURE “FREE STROKE”

“Y”
“X”

FREE STROKE = “Y” MINUS “X”

Drum brake free stroke must be
1/2" – 5/8" (12.7-15.9 mm).
Disc brake free stroke must be
3/4" – 7/8" (19.1-22.2 mm).

Figure 7.7

SHORTEN
STROKE

LENGTHEN
STROKE

Disengage a
pull pawl or
remove a
conventional
pawl.
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Section 8Diagnostics

Figure 8.1

Symptoms Possible Causes Corrective Actions

Adjusted stroke is 
too long.

No adjustment.

The slack adjuster part number is incorrect. Check with WD or OEM.

The clevis angle is incorrect. Use correct template or BSAP setting 
to install clevis correctly.

Excessive wear exists between the clevis and 
collar (more than 0.060” [1.52 mm]).

Replace with threaded clevis.

The jam nut at the clevis is loose. Tighten to specification.

There is a worn clevis pin bushing in slack 
arm (ID larger than 0.53" [13.46 mm]).

Replace bushing.

There is a weak or damaged air chamber 
spring. Spring force must be at least 
32 lb (142.4 N) at first push rod movement.

Replace return spring or air chamber.

The spring brake does not retract fully. Repair or replace spring brake.

There are worn or damaged teeth on the pawl 
or actuator.

Replace pawl or actuator.

High torque is required to rotate worm when 
slack is removed from vehicle.

In service slack maximum worm torque: 
45 lb-in (5.09 N•m) 

New or rebuilt slack maximum worm torque: 
25 lb-in (2.83 N•m) 

Rebuild or replace slack adjuster.

Excessive looseness exists between the 
splines of the camshaft and the slack adjuster 
gear.

Replace powershaft, gear or automatic 
slack adjuster as needed.

A cam brake has worn components (cam 
bushing, for example).

Replace components.

Adjusted stroke is 
too short.

Linings drag.

OEM replacement linings are not installed. 
Linings exhibit excessive swell or growth.

Use Meritor-approved linings.

The slack adjuster part number is incorrect. Check with WD or OEM.

The clevis angle is incorrect. Use correct template to install 
clevis correctly.

The jam nut at the clevis is loose. Tighten to specification.

The spring brake does not retract fully. Repair or replace spring brake.

The manual adjustment is incorrect. Adjust brake. Refer to Section 7.

Poor contact exists between the linings and 
the drum. The drum is out-of-round.

Repair or replace drums or linings.

Brake temperature is not even. Correct brake balance.
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Section 9InspectionCommercial Vehicle Safety 
Alliance (CVSA) Guidelines to 
Measure Push Rod Travel
(Adjusted Chamber Stroke)
Use the following procedures to check in-service 
push rod travel (adjusted chamber stroke) on truck 
or tractor air brakes with automatic slack adjusters.

Hold the ruler parallel to the push rod and measure 
as carefully as possible. An error in measurement 
can affect CVSA re-adjustment limits, which state 
that “any brake 1/4-inch or more past the 
re-adjustment limit, or any two brakes less than 
1/4-inch beyond the re-adjustment limit will be 
cause for rejection.”

WARNING
To prevent serious eye injury, always wear safe 
eye protection when you perform vehicle 
maintenance or service.

WARNING
When you work on a spring chamber, carefully 
follow the service instructions of the chamber 
manufacturer. Sudden release of a compressed 
spring can cause serious personal injury.

1. The engine must be OFF. If the brake has 
spring chambers, carefully release the spring.

2. Check the gauges in the cab to ensure that air 
pressure in the tanks is 100 psi (689 kPa).

3. Determine the size and type of brake chamber 
you are inspecting.

4. With the brakes released, mark the push rod 
where it exits the chamber. Figure 9.1.
Measure and record the distance.

5. Have another person apply and hold the brakes 
one full application. Figure 9.1.

6. Measure push rod travel distance (adjusted 
chamber stroke) from where the push rod exits 
the brake chamber to your mark on the push 
rod. Measure and record the distance. 
Figure 9.1.

7. To determine push rod travel (adjusted 
chamber stroke): Subtract the measurement 
you obtained in Step 4 from the measurement 
you obtained in Step 6. The difference is the 
push rod travel (adjusted chamber stroke).

r Push rod travel (adjusted chamber stroke) 
must not be greater than the stroke length 
shown in the CVSA reference charts for the 
size and type of air chamber you are 
inspecting.

r If push rod travel (adjusted chamber stroke) 
is greater than the maximum stroke shown 
in the CVSA reference charts, inspect the 
slack adjuster and replace it if necessary.

Alternate Method for Determining 
Push Rod Travel (Adjusted 
Chamber Stroke)
Use the above procedure, except in Step 4 and 
Step 6, measure the distance from the bottom of 
the air chamber to the center of the large clevis pin 
on each of the brakes.

Figure 9.1

• Spring brakes
released

• Service brakes
not applied

• Spring brakes
released

• Service brakes
applied

100 psi (689 kPa) in air
tank — engine OFF

Mark push rod here
to measure stroke.

STROKE
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Commercial Vehicle Safety Alliance (CVSA) North American 
Out-of-Service Criteria Reference Charts

NOTE: A brake found at the adjustment limit is not 
a violation.

Table D: “Standard Stroke” Clamp-Type
Brake Chamber Data

Type

Outside
Diameter
(inches)

Brake Adjustment 
Limit (inches)

6

9

12

16

20

24

30

36

4-1/2

5-1/4

5-4/16

6-3/8

6-25/32

7-7/32

8-3/32

9

1-1/4

1-3/8

1-3/8

1-3/4

1-3/4

1-3/4

2

2-1/4

Should be 
as short as 
possible
without
lining to 
drum
contact

* For 3" maximum stroke type 24 chambers

Table E: “Long Stroke” Clamp-Type
Brake Chamber Data

Type

Outside
Diameter
(inches)

Brake Adjustment 
Limit (inches)

16

20

24

24*

30

6-3/8

6-25/32

7-7/32

7-7/32

8-3/32

2.0

2.0

2.0

2.5

2.5

Should be 
as short as 
possible
without
lining to 
drum
contact
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Section 10Lubrication and MaintenanceLubricants

Table F: Conventional Automatic Slack Adjuster Grease Specifications

Anti-Seize Compound
Meritor lubricant specification O-637 (part number 
2297-U-4571) is a corrosion control grease. Do not 
mix this grease with other greases. This 
compound is also available from the Southwest 
Petro-Chemical Division of Witco Chemical 
Corporation, 1400 South Harrison, Olathe, KS 
66061, as “Corrosion Control,” part number 
SA 8249496. 

r Use anti-seize compound on the clevis pins of 
all slack adjusters. 

r Also use anti-seize compound on the automatic 
slack adjuster and cam splines if the slack 
adjuster gear has no grease groove and holes 
around its inner diameter.

Factory-Installed Automatic Slack 
Adjusters on Q PlusTM LX500 and 
MX500 Cam Brake Packages
Q Plus™ LX500 and MX500 cam brake packages 
include factory-installed automatic slack adjusters 
that do not have grease fittings, and lubrication 
intervals differ from conventional slack adjusters. 

Refer to Maintenance Manual No. MM-96173, 
Q Plus™ LX500 and MX500 Cam Brakes, for 
complete information. Order this publication by 
calling Meritor’s Customer Service Center at 
800-535-5560.

Maintenance

Inspections and Lubrication
Inspect and lubricate the slack adjuster according 
to one of the following schedules. Use the 
schedule that gives the most frequent inspection 
and lubrication. Also inspect and lubricate the 
slack adjuster whenever you reline the brakes.

r The schedule of chassis lubrication used by 
your fleet.

r The schedule of chassis lubrication 
recommended by the chassis manufacturer.

r Every six months.

r A minimum of four times during the life of 
the linings.

Component
Meritor
Specification

NLGI
Grade Grease Type

Outside
Temperature

Automatic Slack 
Adjuster

O-616-A 1 Clay Base Down to -40°F (-40°C)

O-692 1 and 2 Lithium Base Down to -40°F (-40°C)

O-645 2 Synthetic Oil, Clay 
Base

Down to -65°F (-54°C)

Clevis Pins Any of Above See Above See Above See Above

O-637 1-1/2 Calcium Base Refer to the grease 
manufacturer’s specifications
for the temperature service 
limits.

O-641 — Anti-Seize 485
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At Brake Reline
1. Before you perform brake maintenance, check 

the free stroke and the adjusted chamber 
stroke as described in Section 7.

2. If the free stroke is not correct, refer to the 
Diagnostics table on page 18 to correct the 
stroke before you adjust the chamber stroke.

3. Inspect the boot for cuts or other damage. If 
the boot is cut or damaged, remove the pawl 
and inspect the grease.

4. If the grease is in good condition, replace the 
damaged boot with a new boot.

5. Use a grease gun to lubricate the slack adjuster 
through the grease fitting. If necessary, install a 
camshaft into the slack adjuster gear to 
minimize grease flow through the gear holes.

6. Lubricate until new grease purges from around 
the inboard camshaft splines and from the 
pawl assembly.

7. Measure the gap between the clevis and the 
collar on a “Quick Connect” clevis. Replace the 
clevis if the gap exceeds 0.060-inch (1.52 mm). 
Figure 10.1.

Slack Adjusters Manufactured 
Before 1993
1. Remove the slack adjuster when these 

conditions are apparent:

r The grease is dry or contaminated.

r The pawl or actuator is worn.

2. Disassemble the slack adjuster.

3. Replace any worn or damaged parts.

4. Use new seals and a new boot when you 
assemble the unit.

Figure 10.1

0.060" (1.52 MM) MAXIMUM
GAP BETWEEN

COLLAR AND CLEVIS
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Meritor Heavy Vehicle Systems, LLC
2135 West Maple Road
Troy, MI 48084 USA
800-535-5560
arvinmeritor.com

Information contained in this publication was in effect at the time the publication was approved for printing and is 
subject to change without notice or liability. Meritor Heavy Vehicle Systems, LLC, reserves the right to revise the 
information presented or discontinue the production of parts described at any time.

Copyright 1998  Maintenance Manual 4B
ArvinMeritor, Inc. Revised 03-98
All Rights Reserved Printed in the USA 16579/24240
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Important Notice

This symbol is used throughout this 
manual to call attention to procedures where
carelessness or failure to follow specific
instructions may result in personal injury
and/or component damage.

Operation .............................................. 1

Brake Adjuster Part Number 
and Build Date...................................... 1

Steer Axle Applications......................... 2

Drive Axle Applications......................... 2

Trailer Axle Applications ....................... 3

Installation Procedures  . . . . . . . . . . . .4

Routine Visual/Operational Checks  . . .6

Service and Lubrication Intervals  . . . . .6

Foundation Brake Operational
Check and Troubleshooting  . . . . . . . . .7

Brake Adjuster Checking Procedures . .9
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and Location  . . . . . . . . . . . . . . . . . . .10

Torque Specifications............................11

Frequently Asked Questions ................12

Additional Parts and
Service Information...............................13

The description and specifications contained in this service 
publication are current at the time of printing. Haldex Brake
Products Corp. reserves the right to discontinue or modify its
models and/or procedures and to change specifications at
any time without notice.

Table of Contents
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Brake Adjuster Identification

Operation

The Haldex automatic brake adjuster is a clearance sensing brake adjuster that maintains 
a nominal distance or clearance between lining and drum.

When the 
Brake Applies:
Upon brake application, the brake
adjuster rotates and moves the
shoes into contact with the drum.
The clearance notch corresponds to
the normal lining-to-drum clearance.
As the brake application continues,
the rack moves upward and rotates
the one-way clutch which slips in
this direction. As the brake torque 
increases, the coil spring load is 
overcome and the wormshaft is 
displaced axially, releasing the 
cone clutch.

When the 

Brake Releases:
When the brake begins its return
stroke, the coil spring load returns to
normal and the cone clutch is again
engaged. The rack is pulled back to
its original position in the notch, and
any additional travel brought about
by lining wear causes the rack to
turn the locked one-way clutch and
rotates the wormshaft through the
locked cone clutch. The wormshaft
then rotates the worm wheel and
camshaft, adjusting the brakes.

Fixed Point

After 
Sept. 1989
The Part No. 
P/N40910224 
would be our 
adjuster part 
number 
409-10224.

Part Number
P/N40910224

Serial Number
S/N33489

Part Number:
409 prefix = Reduced maintenance 

adjuster
429 prefix = No-Lube™ adjuster

Serial Number:
First 3 digits = Day of year built
Last 2 digits = Year of build

Prior to 
Sept. 1989

The first three numbers
stamped on the cover 
plate is the brake 
adjuster part number. 
For example: 224 
would be our 
adjuster part 
number 409-10224.

Clutch Assembly

Bushing

Heat Treated
Housing

Direction of Applied
Stroke

Wormshaft

Coil Spring

“O” Ring

Worm Wheel

“O”Ring

Enclosed 
Rack

Installation 
Indicator

Clearance 
Notch

Control Arm

Adjustment 
Hex

1
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Typical Applications

Steer Axle

Figures 1–4 show 
typical brackets for 
automatic brake adjuster
applications on steer
axle brake assemblies.
Refer to pages 4 and 5
for detailed installation
procedures.

Drive Axle

Figures 5–8 show 
typical brackets for 
automatic brake adjuster 
applications on drive 
axle brake assemblies. 
Refer to pages 4 and 5 
for detailed installation 
procedures.

Figure1
Steer axle 
with clamp 
bracket and 
flat anchor 
stud

Figure2 
Steer axle 
with clamp 
bracket and 
round anchor 
stud

Figure4 
Steer axle with 
strap bracket

Figure5 
16° drive 
axle with 
strap bracket

Figure6 
34° drive 
axle with 
strap bracket

Figure7 
Mack drive axle 
with clamp 
bracket and 
flat anchor stud

Figure8
0° Kenworth 
drive axle with 
strap bracket, 
for 8 bag 
air ride

Figure3
Mack 16,000# 
or higher rated 
steer axles with 
spider mounted
bracket

Approx. 1/16”

Note: Refer to fundamental parts identification and location on page 10.

Approx. 1/16”

2
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Typical Applications

Trailer Axle

Figures 9–12 show typical brackets for automatic 
brake adjuster applications on trailer axle brake 
assemblies.  Refer to pages 4 and 5 for detailed 
installation procedures.

Figure10 
For 12-1/4" Brake Assemblies

Figure9 
For 16-1/2" Brake Assemblies

Figure11 
Integral cam support anchor 
bracket for 12-1/4" and 16-1/2"
brakes

Figure12 
Bolt-on cam support anchor 
bracket for 12-1/4" and 16-1/2"
brakes

Note: Refer to fundamental parts identification and location on page 10.

3
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■ Check that the push rod is fully retracted;
apply air to release spring brake. If air is not
available, spring brake must be manually
caged back.

■ Install anchor bracket loosely as illustrated
( fig. 13).

■ Some strap brackets have two mounting
holes. Proper mounting location is
determined by the length of adjuster arm.
5" and 5-1/2" adjuster arm lengths utilize
the shorter hole location while 6" and 6-1/2"
length adjusters utilize the longer hole
locations.

■ Do not tighten anchor bracket fasteners at
this time.

■ Apply “Anti-Seize” type lubricant to camshaft
splines.

■ Install the brake adjuster onto the camshaft 
with the adjusting hex pointing away from the
brake chamber (fig. 14).

■ Secure the brake adjuster on the camshaft.
Use at least one inner washer and enough
outer washers to allow no more than .060
movement of adjuster on camshaft. (Per TMC
recommended practice RP609-A.)

Note: Do NOT pull push rod out to 

meet the brake adjuster.

■ Rotate the 7/16" adjusting hex nut 
CLOCKWISE until the clevis hole lines up
with the brake adjuster arm hole.

■ Apply anti-seize to clevis pin, install and
secure with cotter pin.

Step 1

Installation Procedures

Figure13

Figure14

Anchor Bracket

Step 2

4

Note: Configuration of anchor bracket and brake adjuster housing may vary,

depending upon axle. Refer to typical applications on Page 2 and 3.

Note: Block wheels to prevent vehicle

from rolling. Ensure system tank

pressure is above 100 PSI.
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Installation Procedures

Step 3

Step 4 X
Correct 

(Brakes released)
Figure16

INCORRECT
(Brakes released)

Figure17

■ Rotate the control arm away from the
adjusting hex toward the air chamber, until
it comes to a definite internal stop (fig. 15).

■ Most adjusters will be equipped with an
“Installation Indicator.” Indicator must fall
within the slot for proper installation with
brakes fully released (fig. 16).

■ If the control arm position is

wrong, tight brakes will occur 

(fig.17).

■ Tighten all anchor bracket fasteners (make
sure the control arm does not move from its
position while tightening fasteners).

■ The adjuster must be manually adjusted
at this time.

■ Rotate the adjusting hex clockwise until the
lining lightly contacts the drum.

■ Then back-off the adjuster by turning the
adjusting hex counter-clockwise 1/2 of a
turn (fig. 18).

■ A minimum of 13 ft. lbs. is necessary to
overcome the internal clutch.  A ratcheting
sound will be present.

■ Do NOT use an impact wrench or

internal damage will occur!

■ FINAL INSPECTION. With full service
brake application, assure that spring brakes
are released, and check that the
“Installation Indicator” is within the slotted
area.   IF NOT, REPEAT Step 3.

Figure15

Figure18

5

Note: To ensure proper fit and

function, always replace both

adjuster and mounting bracket.
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Service and Lubrication Intervals

Routine Visual/Operational Checks

Standard Prior to 6/1/96 50,000 miles or Standard Chassis Each Preventative
Adjuster 409-10... every 3 months Grease Maintenance

Service Interval

Reduced Maintenance After 6/1/96 Once a year Standard Chassis Each Preventative
Adjuster 409-10... Grease Maintenance   

Service Interval

No-Lube™ After 6/1/96 None Sealed Unit Each Preventative
Adjuster 429-10... Maintenance   

Service Interval

Notes:

No-Lube™ automatic brake adjusters are manufactured without a grease fitting and are
identified by a 429 prefix.

Moly-disulfide grease should not be used because it may affect the function of the 
internal friction clutches and reduce the reliability of the automatic adjustment.

In no case should the lubrication interval exceed the published intervals shown above.

Adjuster

Type

Manufacture

Date

Lubrication

Interval

Type of

Lubricant

Visual Check

Interval

6

■ Haldex strongly recommends that routine visual/operational checks,

including brackets and control arms, be performed at each Preventative

Maintenance Service Interval.

■ Adjusters or anchor brackets that have visual damage, or which fail

the operational checks, MUST be replaced immediately.

■ Automatic adjusters should not be operated as manual adjusters

except as may be necessary to get the vehicle off the road for

service.
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Standard Clamp Type Brake Chamber

Type Adjustment Limit Type Adjustment Limit
9 1-3/8" 24 1-3/4"

12 1-3/8" 30 2"
16 1-3/4" 36 2-1/4"
20 1-3/4"

NOTE:  Long stroke chambers are identified with square
air ports or port bosses and special trapezoid ID tags.

Long Stroke Type Brake Chamber

Type Adjustment Limit Type Adjustment Limit
16L 2" 24LS 2-1/2"
20L 2" 30LS 2-1/2"
24L 2"

Foundation Brake Operational Check and Troubleshooting

Free Stroke

Note: ■ Block wheels to prevent vehicle from rolling. 
■ Ensure system tank pressure is at 90-100psi. 
■ Check that push rod is fully retracted; apply air to release spring brake.

North American Commercial Vehicle Safety Alliance (CVSA)
Uniform Vehicle Inspection Criteria

The applied stroke of the brake should be checked per CVSA guidelines at 90-100 PSI 
reservoir pressure.  Applied stroke should be at or less than the specified adjustment 
limits as follows:

Measuring the Free Stroke

Free stroke is the amount of movement of the adjuster arm required to move the brake shoes
against the drum. With brakes released, measure from the face of the chamber to the center of
the clevis pin “A” (fig. 19). Use a lever to move the brake adjuster until the brake shoes contact
the drum “B” (fig. 19).  The difference between the fully retracted and drum contact
measurement “B”–“A” (fig. 19), is the free stroke. The free stroke range should fall between
3/8"–3/4".

Free Stroke Within Range

If the free stroke is good, but the applied stroke is too long, there is probably a problem with the
foundation brake.  Check the following and reference CVSA out-of-service criteria:

Component Cause Action

Brake drums Cracked or out of round Replace or check drum run out
Brake shoes Shoe span out of spec Refer to OEM specs and replace if necessary
Brake shoes Uneven lining wear Check spider concentricity
Brake shoes Shoe pad missing Remove & replace shoes
Brake shoes Cracked shoes Remove & replace shoes
Cam bushings Excessive movement Remove & replace cam bushings per OEM specs 
Camshaft Flat spots on cam head Replace camshaft
Camshaft Cracked/broken splines Replace camshaft
Camshaft Worn bearing journals Replace camshaft
Chamber bracket Broken/bent Replace bracket
Clevis yoke and pin Worn Remove & replace
Return springs Broken/stretched or missing Remove & replace springs
Rollers Flat spots, grooved pin/worn Remove & replace roller and pin
Rollers Wrong size Remove & replace with correct parts
Spider anchor pins Grooved or scored/worn Replace spider or pins, as appropriate for OEM  

7
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A
(Fully Retracted)

B
(Drum Contact Using a Lever)

C
(Brake Application at 90-100 PSI

reservoir pressure.)

Free Stroke = B minus A
Applied Stroke = C minus A

1 2 3 4 5 6 7 8 9

Figure19 
Stroke Measurements 
(taken from face of air chamber 
to center of clevis pin)

Free Stroke Above the Range

If the free stroke is above the range and the applied stroke is too long, there is a problem 
with the foundation brake or the adjuster. Check the following:

Component Cause Action

Camshaft Binding Remove, replace, lubricate camshaft
Camshaft bushings Excessive movement Remove and replace cam bushings per OEM specs
Camshaft bushings Binding shaft Lubricate camshaft bushings or replace
Air chamber return springs Broken, weak, missing Replace chamber
Air chamber push rod Binding on chamber housing Check adjuster for proper shimming and air chamber

position for proper adjuster arm length
Air system Not exhausting completely Check for cause of air problem and repair
Shoe return springs Broken, weak, missing Replace springs
Automatic brake adjuster Unknown Check automatic brake adjuster for proper

installation.  Refer to Installation Instructions on
pages 4 & 5.

Automatic brake adjuster Unknown Refer to Automatic Brake Adjuster Checking 
Procedures and Operational Check on pages 9 & 10.

Free Stroke Below the Range

If the free stroke is less than 3/8”, a dragging brake can occur.  Check the following:

Component Cause Action

Wheel bearing Out of adjustment Readjust per OEM specs
Automatic brake adjuster Unknown Check automatic brake adjuster for proper control

arm position. Refer to Installation Instructions on
pages 4 & 5.

Automatic brake adjuster Unknown Refer to Automatic Brake Adjuster Checking 
Procedures and Operational Check on pages 9 & 10.

8
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Automatic Brake Adjuster Checking Procedures

On Vehicle Inspection

Component Cause Action

Tight or Control arm Realign control arm and anchor bracket. 
dragging brakes mispositioned Check installation procedures on pages 4 & 5.

Excessive  Improper anchor If anchor bracket to control arm connection   
chamber push bracket connection is worn, loose, bent or broken, it must be
rod travel to control arm re-secured or replaced. 

Low clutch torque Rotate the 7/16" adjustment hex one full turn
counterclockwise.  Replace brake adjuster if 
the torque is less than 13 ft. lbs. or no  
racheting sound occurs.  

Unknown Perform automatic brake adjuster  
operational check (see below).

Functional operation of the brake adjuster can be performed on the vehicle by

using the following procedure:

■ Block wheels to prevent vehicle from rolling.
■ Ensure tank pressure is at 90-100 psi.
■ Check that the push rod is fully retracted; apply air to release spring brake.  If air is 

not available, spring brake must be manually caged back.

Manually de-adjust brakes (turn adjustment hex counterclockwise one full turn) to create an 
excessive drum to lining clearance condition. (A ratcheting sound should occur.)

Make a full service brake application.  On release, allow sufficient time for brake to fully retract.

During the brake release, observe rotation of the adjustment hex (attaching a wrench on the hex 
or scribing the hex will make this rotation easier to see).

This rotation indicates that an excessive clearance condition has been determined by the brake 
adjuster, and it is making an adjustment to compensate.  On each subsequent brake release,
the amount of adjustment and push rod travel will be reduced until the desired clearance is
achieved.

If rotation of the adjustment hex is not observed, refer to Foundation Brake Operational Check
and Troubleshooting Procedures on pages 7 and 8. If foundation brake assembly checks out
okay and hex still does not turn, check control arm and mounting bracket for possible worn,
bent or broken components.  If the control arm and mounting bracket check out okay, replace
the adjuster and hardware per procedures on pages 4 & 5.

If the brake adjuster is not maintaining the proper applied stroke, before removing the brake
adjuster, check the condition of the foundation brake (see pages 7 & 8). If after inspecting

the foundation brake no apparent problems are found, inspect the automatic brake adjuster
to determine if it is operating properly.  The inspection can be performed on or off the vehicle
using the following procedures.
Note: ■ Block wheels to prevent vehicle from rolling.

■ Ensure system tank pressure is at 90-100 PSI.
■ Check that push rod is fully retracted; apply air to release spring brake.
■ If air is not available, spring brake must be manually caged back.
■ Do not use air tools on brake adjuster!

9

Automatic Brake Adjuster Operational Check
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Component Cause Action

Adjuster not Low clutch Place adjuster arm in vise. Rotate the 7/16"  
functioning torque adjustment hex counterclockwise one full turn to
properly check de-adjustment torque. After control arm stops

rotating, a minimum of 13 ft. lbs. will be required and
a ratcheting sound will occur. Replace brake adjuster
if the torque is less than 13 ft. lbs. or no
de-adjustment ratcheting sound  is present.

Control Arm Place adjuster arm in vise.  Rotate the control arm  
slippage counterclockwise until the control arm rotates to  

an INTERNAL STOP.  If the installation indicator 
goes past the indicator notch or does not stop     
rotating (arm slips freely), replace the brake        
adjuster. 

Unknown If torque is above 13 ft. lbs., scribe a line on the  
adjustment hex.  Manually pull the brake adjuster 
control arm clockwise then push back counter-
clockwise until the installation indicator stops in 
the indicator notch.  The hex will move in a clockwise 
direction when the control arm of the brake adjuster is
pushed back counterclockwise.  Replace adjuster is 
hex does not move.  

Worn/missing Remove and replace pin and bushings.  If adjuster 
control arm wear has passed the above checks, re-install adjuster 
bushing, and on vehicle, with new hardware.                               
anchor stud pin,
if applicable.

Anchor 
Stud Pin

Anchor 
Stud Pin

Adjustment 
Hex Nut

Indicator
Notch

Installation
Indicator

Control Arm
(Double Bend)

Control Arm
(Single Bend)

Anchor 
Bracket

Anchor 
Bracket

Wear 
Bushing Wear 

Bushing

10

Off Vehicle Inspection

Typical Parts Identification and Location
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Torque Specifications

Round Anchor
Stud Pin with
Fabricated
Ring Clamp
Torque to 
15-20 ft. lbs. 
when installed

3/8"-16 Nut 
and Bolt
Torque to 15-20 ft.
lbs. when installed

U-Bolt Style
Bracket
Torque to 
20-30 ft. lbs. 
when installed

Round Anchor Stud 
Pin with Slide Nut
Torque to 15-20 ft. lbs. 
when installed

Flat Anchor 
Stud Pin
Torque to 
40-50 ft. lbs. 
when installed

Strap Style
Bracket
Torque to 
8-12 ft. lbs. 
when installed

11

Note: Tighten all fasteners to manufacturer’s recommendations unless 

otherwise specified below.
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Frequently Asked Questions

1. Will the side of the brake adjuster
with the installation indicator 
always face in?

No. Haldex adjusters are normally unhanded. 
Always install with the adjusting hex pointing 
away from the air chamber.

2. My adjuster doesn’t have an
installation indicator; should I be
concerned? 

No. A few applications aren’t manufactured with 
installation indicators. However, the set-up and
function are the same regardless. Refer to
pages 4 & 5 for proper installation procedures. 

3. Why is there resistance when
backing off the adjuster?

It takes approximately 20-25 lb. ft. of torque to
back off the adjustment hex. (A ratcheting sound
should occur.)

4. How far do I back off the automat-
ic brake adjuster at a brake reline?

1/2 turn. (NOTE: for the first 1/8 turn you may
not hear the ratcheting; this is normal.)

5. How do I know if I need an offset,
angled or straight-armed adjuster? 

Haldex manufactures the right adjuster arm for
your specific application. Haldex adjusters are
unhanded (no lefts or rights) in the majority of
applications. Please refer to the Haldex Parts
and Cross Reference Guide for your specific
application (ABA10001).

6. Why does my replacement ABA
look different from the original I
took off? 

The Haldex ABA replacement adjuster has been
designed to fit a number of applications. It is the
same original equipment quality and design of
the adjuster you removed; however, it may look
different on the outside. If you use all the parts
included in the kit, the results will be the same
as the original equipment adjuster.

7. Why is the applied stroke pressure 
range 90-100 psi at the reservoir? 

This is the pressure recommended by the CVSA
(Commercial Vehicle Safety Alliance). Anything
beyond 100 psi measures deflection within the
foundation brake and not true push rod stroke.

8. Some brake chambers have round
port openings and some square;
what is the difference? 

Standard brake chambers are identified by
round ports. Long stroke chambers are identified
by square ports and trapezoid ID tags.

9. Can I vary the amount of
lining-to-drum clearance by
moving the control arm?

No, that clearance is set at the factory. If long
or short stroke continues, please refer to the
foundation brake checking procedures on
pages 7 & 8 of this manual.

10.Can I use an air ratchet on the
adjuster? 

No. It will damage the internal mechanism   
of the adjuster and render it inoperative.

11.Can I access the adjuster through
the rear cover? 

No, do not tamper with the rear cover—it
will release the factory set pressure on the
spring and destroy the adjuster and its ability
to properly function.

12.How much control arm bushing
and anchor stud pin wear is
acceptable before replacement is
required?

No more than 1/16."

13.What is the acceptable amount of
camshaft bushing wear? 

Automatic adjusters cannot compensate for
worn foundation brake parts. Please refer to
the foundation brake manufacturer’s
recommendations for maximum bushing and
camshaft wear limits.

14.Can wheel bearing adjustment
affect the brake adjuster? 

Yes. Improper wheel bearing adjustment could
result in improper brake adjustment. It is
necessary to refer to the axle manufacturer’s
wheel bearing adjustment recommendations. A
loose bearing preload could cause a tight brake.

(continued on page 13)

12
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13

Frequently Asked Questions (continued)

15.Are all Haldex automatic brake
adjusters pre-lubed?

Yes. All Haldex brake adjusters are lubricated
at the factory.  Please consult the Service and
Lubrication Section on Page 6 for proper
lubrication guidelines.

16.Can I use moly lube with the
Haldex automatic brake adjuster? 

No.  A high concentration of moly-disulfide can
lower the friction capabilities in the adjusting
clutch parts and decrease automatic adjustment
reliability.

17.Can I purchase anchor bracket
wear items separately (i.e., anchor
stud pins, wear bushings)?

Yes. Normal wear items like anchor stud pins
and wear bushings are available.  Refer to the
Haldex Parts and Cross Reference Guide,
ABA10001.  Otherwise, contact Haldex
Technical Assistance for the appropriate
bracket kit at 1-800-643-2374.

18.Does the control arm need to be
properly set and secured? 

Yes.  Without proper placement and attachment,
the adjuster will not function properly.  Make
sure the control arm, anchor bracket and wear
items are in good working order to assure the
adjuster will operate as designed.

19.If automatic adjustment stops,
can I operate as a manual brake
adjuster?

No.  Completely check out foundation brake
and adjuster to determine cause of problem.
Repair or replace as needed to restore
automatic adjustment.

Additional Information Available

Service Information

Installation and Maintenance Wall Chart . . . . . . . . . . L60047HBS
Installation Video  . . . . . . . . . . . . . . . . . . . . . . . . . . . ABA10017
Service Manual (Truck/Trailer)  . . . . . . . . . . . . . . . . . L30033HBS

Parts Information

Parts and Cross Reference Guide (Truck/Trailer)  . . . ABA10001
Supplemental Automatic Brake Adjuster Kits  . . . . . . ABA10007

These materials may be ordered by contacting your Customer Service Representative 
at 1-800-643-2374.  Or, you may log in to our website www.hbsna.com with your customer
password to place your order.

Additional parts and service information on Haldex Automatic Brake Adjusters may be found in
the following materials: 
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Commercial Vehicle Systems

North American Sales Division
Haldex Brake Products Corporation

10707 N.W. Airworld Drive
Kansas City, MO 64153-1215

Phone: (816) 891-2470
Fax: (816) 880-9766

North American Sales Division
Haldex Limited

525 Southgate Drive, Unit 1
Guelph, Ontario  CANADA N1G  3W6

Phone: (519) 826-7723
Fax: (519) 826-9497

www.hbsna.com

9/03  25M  ART  L30033
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Service Notes

Information contained in this publication was in effect at the time the publication was 
approved for printing and is subject to change without notice or liability. Meritor Heavy 
Vehicle Systems, LLC, reserves the right to revise the information presented or to 
discontinue the production of parts described at any time.

Meritor Maintenance Manual 4

About This Manual
This manual provides maintenance and service information for 
Meritor cam brakes.

Before You Begin
1. Read and understand all instructions and procedures before 

you begin to service components.

2. Read and observe all Warning and Caution hazard alert 
messages in this publication. They provide information that can 
help prevent serious personal injury, damage to components, 
or both.

3. Follow your company’s maintenance and service, installation, 
and diagnostics guidelines.

4. Use special tools when required to help avoid serious personal 
injury and damage to components.

Hazard Alert Messages and Torque Symbols

WARNING
A Warning alerts you to an instruction or procedure that you 
must follow exactly to avoid serious personal injury and 
damage to components.

CAUTION
A Caution alerts you to an instruction or procedure that you 
must follow exactly to avoid damage to components.

@ This symbol alerts you to tighten fasteners to a specified torque 
value.

How to Obtain Product and Service 
Information

On the Web
Visit the DriveTrain Plus™ by ArvinMeritor Tech Library at 
arvinmeritor.com to easily access product and service information. 
The Library also offers an interactive and printable Literature Order 
Form.

ArvinMeritor’s Customer Service Center
Call ArvinMeritor’s Customer Service Center at 800-535-5560.

Technical Electronic Library on CD
The DriveTrain Plus™ by ArvinMeritor Technical Electronic Library 
on CD contains product and service information for most Meritor, 
ZF Meritor LLC and Meritor WABCO products. $20. Specify
TP-9853.

How to Obtain Tools, Supplies and Brake 
Service Kits
Call ArvinMeritor’s Commercial Vehicle Aftermarket at 
888-725-9355 to obtain Meritor tools and supplies. You can also 
obtain the following brake conversion kits.

� A kit to convert Q Series cam brake shoes, except models with 
cast shoes, to Q Series brakes with quick change shoes

� A kit to convert standard 16.5-inch Q Series cam brakes to 
Q Plus™ cam brakes
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Asbestos and Non-Asbestos Fibers

iMeritor Maintenance Manual 4

ASBESTOS FIBERS WARNING 
The following procedures for servicing brakes are recommended to reduce exposure to
asbestos fiber dust, a cancer and lung disease hazard. Material Safety Data Sheets are
available from ArvinMeritor. 

Hazard Summary
Because some brake linings contain asbestos, workers who service brakes must understand the 
potential hazards of asbestos and precautions for reducing risks. Exposure to airborne asbestos 
dust can cause serious and possibly fatal diseases, including asbestosis (a chronic lung disease) 
and cancer, principally lung cancer and mesothelioma (a cancer of the lining of the chest or 
abdominal cavities). Some studies show that the risk of lung cancer among persons who smoke 
and who are exposed to asbestos is much greater than the risk for non-smokers. Symptoms of 
these diseases may not become apparent for 15, 20 or more years after the first exposure to 
asbestos.

Accordingly, workers must use caution to avoid creating and breathing dust when servicing 
brakes. Specific recommended work practices for reducing exposure to asbestos dust follow. 
Consult your employer for more details.

Recommended Work Practices
1. Separate Work Areas. Whenever feasible, service brakes in a separate area away from other 
operations to reduce risks to unprotected persons. OSHA has set a maximum allowable level of 
exposure for asbestos of 0.1 f/cc as an 8-hour time-weighted average and 1.0 f/cc averaged over 
a 30-minute period. Scientists disagree, however, to what extent adherence to the maximum 
allowable exposure levels will eliminate the risk of disease that can result from inhaling asbestos 
dust. OSHA requires that the following sign be posted at the entrance to areas where exposures 
exceed either of the maximum allowable levels:

DANGER: ASBESTOS
CANCER AND LUNG DISEASE HAZARD

AUTHORIZED PERSONNEL ONLY
RESPIRATORS AND PROTECTIVE CLOTHING

ARE REQUIRED IN THIS AREA. 

2. Respiratory Protection. Wear a respirator equipped with a high-efficiency (HEPA) filter 
approved by NIOSH or MSHA for use with asbestos at all times when servicing brakes, beginning 
with the removal of the wheels.

3. Procedures for Servicing Brakes.

a. Enclose the brake assembly within a negative pressure enclosure. The enclosure should be 
equipped with a HEPA vacuum and worker arm sleeves. With the enclosure in place, use the 
HEPA vacuum to loosen and vacuum residue from the brake parts.

b. As an alternative procedure, use a catch basin with water and a biodegradable, non-
phosphate, water-based detergent to wash the brake drum or rotor and other brake parts. 
The solution should be applied with low pressure to prevent dust from becoming airborne. 
Allow the solution to flow between the brake drum and the brake support or the brake rotor 
and caliper. The wheel hub and brake assembly components should be thoroughly wetted to 
suppress dust before the brake shoes or brake pads are removed. Wipe the brake parts 
clean with a cloth.

c. If an enclosed vacuum system or brake washing equipment is not available, employers may 
adopt their own written procedures for servicing brakes, provided that the exposure levels 
associated with the employer’s procedures do not exceed the levels associated with the 
enclosed vacuum system or brake washing equipment. Consult OSHA regulations for more 
details.

d. Wear a respirator equipped with a HEPA filter approved by NIOSH or MSHA for use with 
asbestos when grinding or machining brake linings. In addition, do such work in an area with 
a local exhaust ventilation system equipped with a HEPA filter.

e. NEVER use compressed air by itself, dry brushing, or a vacuum not equipped with a HEPA 
filter when cleaning brake parts or assemblies. NEVER use carcinogenic solvents, 
flammable solvents, or solvents that can damage brake components as wetting agents.

4. Cleaning Work Areas. Clean work areas with a vacuum equipped with a HEPA filter or by wet 
wiping. NEVER use compressed air or dry sweeping to clean work areas. When you empty 
vacuum cleaners and handle used rags, wear a respirator equipped with a HEPA filter approved 
by NIOSH or MSHA for use with asbestos. When you replace a HEPA filter, wet the filter with a fine 
mist of water and dispose of the used filter with care.

5. Worker Clean-Up. After servicing brakes, wash your hands before you eat, drink or smoke. 
Shower after work. Do not wear work clothes home. Use a vacuum equipped with a HEPA filter to 
vacuum work clothes after they are worn. Launder them separately. Do not shake or use 
compressed air to remove dust from work clothes.

6. Waste Disposal. Dispose of discarded linings, used rags, cloths and HEPA filters with care, 
such as in sealed plastic bags. Consult applicable EPA, state and local regulations on waste 
disposal.

Regulatory Guidance
References to OSHA, NIOSH, MSHA, and EPA, which are regulatory agencies in the United States, 
are made to provide further guidance to employers and workers employed within the United 
States. Employers and workers employed outside of the United States should consult the 
regulations that apply to them for further guidance.

NON-ASBESTOS FIBERS WARNING 
The following procedures for servicing brakes are recommended to reduce exposure to
non-asbestos fiber dust, a cancer and lung disease hazard. Material Safety Data
Sheets are available from ArvinMeritor. 

Hazard Summary
Most recently manufactured brake linings do not contain asbestos fibers. These brake linings may 
contain one or more of a variety of ingredients, including glass fibers, mineral wool, aramid fibers, 
ceramic fibers and silica that can present health risks if inhaled. Scientists disagree on the extent 
of the risks from exposure to these substances. Nonetheless, exposure to silica dust can cause 
silicosis, a non-cancerous lung disease. Silicosis gradually reduces lung capacity and efficiency 
and can result in serious breathing difficulty. Some scientists believe other types of non-asbestos 
fibers, when inhaled, can cause similar diseases of the lung. In addition, silica dust and ceramic 
fiber dust are known to the State of California to cause lung cancer. U.S. and international 
agencies have also determined that dust from mineral wool, ceramic fibers and silica are potential 
causes of cancer.

Accordingly, workers must use caution to avoid creating and breathing dust when servicing 
brakes. Specific recommended work practices for reducing exposure to 
non-asbestos dust follow. Consult your employer for more details.

Recommended Work Practices
1. Separate Work Areas. Whenever feasible, service brakes in a separate area away from other 
operations to reduce risks to unprotected persons. 

2. Respiratory Protection. OSHA has set a maximum allowable level of exposure for silica of 0.1 
mg/m3 as an 8-hour time-weighted average. Some manufacturers of non-asbestos brake linings 
recommend that exposures to other ingredients found in non-asbestos brake linings be kept 
below 1.0 f/cc as an 8-hour time-weighted average. Scientists disagree, however, to what extent 
adherence to these maximum allowable exposure levels will eliminate the risk of disease that can 
result from inhaling non-asbestos dust.

Therefore, wear respiratory protection at all times during brake servicing, beginning with the 
removal of the wheels. Wear a respirator equipped with a high-efficiency (HEPA) filter 
approved by NIOSH or MSHA, if the exposure levels may exceed OSHA or manufacturers’ 
recommended maximum levels. Even when exposures are expected to be within the maximum 
allowable levels, wearing such a respirator at all times during brake servicing will help minimize 
exposure.

3. Procedures for Servicing Brakes.

a. Enclose the brake assembly within a negative pressure enclosure. The enclosure should be 
equipped with a HEPA vacuum and worker arm sleeves. With the enclosure in place, use the 
HEPA vacuum to loosen and vacuum residue from the brake parts.

b. As an alternative procedure, use a catch basin with water and a biodegradable, non-
phosphate, water-based detergent to wash the brake drum or rotor and other brake parts. 
The solution should be applied with low pressure to prevent dust from becoming airborne. 
Allow the solution to flow between the brake drum and the brake support or the brake rotor 
and caliper. The wheel hub and brake assembly components should be thoroughly wetted to 
suppress dust before the brake shoes or brake pads are removed. Wipe the brake parts 
clean with a cloth.

c. If an enclosed vacuum system or brake washing equipment is not available, carefully clean 
the brake parts in the open air. Wet the parts with a solution applied with a pump-spray 
bottle that creates a fine mist. Use a solution containing water, and, if available, a 
biodegradable, non-phosphate, water-based detergent. The wheel hub and brake assembly 
components should be thoroughly wetted to suppress dust before the brake shoes or brake 
pads are removed. Wipe the brake parts clean with a cloth.

d. Wear a respirator equipped with a HEPA filter approved by NIOSH or MSHA when grinding or 
machining brake linings. In addition, do such work in an area with a local exhaust ventilation 
system equipped with a HEPA filter.

e. NEVER use compressed air by itself, dry brushing, or a vacuum not equipped with a HEPA 
filter when cleaning brake parts or assemblies. NEVER use carcinogenic solvents, 
flammable solvents, or solvents that can damage brake components as wetting agents.

4. Cleaning Work Areas. Clean work areas with a vacuum equipped with a HEPA filter or by wet 
wiping. NEVER use compressed air or dry sweeping to clean work areas. When you empty 
vacuum cleaners and handle used rags, wear a respirator equipped with a HEPA filter approved 
by NIOSH or MSHA, to minimize exposure. When you replace a HEPA filter, wet the filter with a 
fine mist of water and dispose of the used filter with care.

5. Worker Clean-Up. After servicing brakes, wash your hands before you eat, drink or smoke. 
Shower after work. Do not wear work clothes home. Use a vacuum equipped with a HEPA filter to 
vacuum work clothes after they are worn. Launder them separately. Do not shake or use 
compressed air to remove dust from work clothes.

6. Waste Disposal. Dispose of discarded linings, used rags, cloths and HEPA filters with care, 
such as in sealed plastic bags. Consult applicable EPA, state and local regulations on waste 
disposal.

Regulatory Guidance
References to OSHA, NIOSH, MSHA, and EPA, which are regulatory agencies in the United States, 
are made to provide further guidance to employers and workers employed within the United 
States. Employers and workers employed outside of the United States should consult the 
regulations that apply to them for further guidance.
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1   Exploded Views 

1Meritor Maintenance Manual 4

1 Exploded Views15- and 16.5-Inch Q Plus™ and Q Series Cam Brakes with Cast Spiders

Figure 1.1
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Item Description

1 Shoe and Lining Assembly

2 Shoe Retaining Spring

3 Anchor Pin Bushing

4 Brake Shoe Anchor Pin

5 “S” Head Camshaft

6 Cam Head Washer

7 Camshaft Grease Seal

8 Camshaft Bushing

9 Return Spring Pin

10 Brake Shoe Roller

11 Shoe Roller Retainer

12 Brake Shoe Return Spring

13 Cast Brake Spider

14 Chamber Bracket Seal

15 Camshaft and Chamber Bracket

16 Chamber Bracket Capscrew

17 Grease Fitting

18 Thick Camshaft Washer

19 Automatic Slack Adjuster

20 Spacing Washer

21 Camshaft Snap Ring

22 Dust Shield

23 Dust Shield Capscrew

24 Plug

Item Description
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1   Exploded Views 

2 Meritor Maintenance Manual 4

16.5-Inch Q Plus™ Cam Brake with a Stamped Spider

Figure 1.2
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Item Description

1 Shoe and Lining Assembly

2 Shoe Retaining Spring

3 Anchor Pin Bushing

4 Brake Shoe Anchor Pin

5 “S” Head Camshaft

6 Cam Head Washer

7 Camshaft Seal

8 Camshaft Bushing

9 Return Spring Pin

10 Brake Shoe Roller

11 Shoe Roller Retainer

12 Brake Shoe Return Spring

13 Stamped Brake Spider

14 Camshaft and Chamber 
Bracket

15 Grade 8 Capscrew

16 Grease Fitting

17 Thick Camshaft Washer

18 Automatic Slack Adjuster

19 Spacing Washer

Item Description

20 Camshaft Snap Ring

21 Dust Shield

22 Dust Shield Capscrew

23 Hard Washer (4)

24 Grade 8 Nut (4)

25 Camshaft Bushing

26 Camshaft Seal

27 Thin Spacing Washer

Item Description
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1   Exploded Views 
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15-Inch Q Series Cam Brakes

Figure 1.3
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Item Description

1 Camshaft

2 Cam Head Washer

3 Camshaft Grease Seal

4 Camshaft Bushing

5 Camshaft Bracket

6 Camshaft Bracket Nut

7 Grease Fitting

8 Spacing Washer

9 Automatic Slack Adjuster

10 Camshaft Spacers

11 Hardened Washer

12 Camshaft Snap Ring

13 Shoe Retaining Spring

14 Shoe and Lining Assembly

15 Anti-Rattle Clips

16 Shoe Return Spring

17 Brake Shoe Rollers

18 Brake Shoe Anchor Pins

19 Support Plate

20 Backing Plate

21 Anchor Pin Washer

22 Anchor Pin Nut

Item Description

23 Dust Shield

24 Shoe Clip Bolt

25 Camshaft Bracket Bolt

26 Clip-to-Backing Plate Nut

27 Dust Shield Capscrew

28 Dust Shield Nut

Item Description
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Cast Plus™ Cam Brake
Figure 1.4
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Item Description

1 Camshaft

2 Cam Head Washer

3 Camshaft Seal

4 Camshaft Bushing

5 Anchor Pin Bushing

6 Brake Spider

7 Brake Shoe Roller

8 Brake Shoe and Lining Assembly

9 Anchor Pin

10 Anchor Pin Washer

11 Anchor Pin Snap Ring

12 Brake Shoe Return Spring

13 Anchor Pin Set Screw

14 Anchor Pin Set Screw Lock Wire

Item Description

15 Chamber Bracket Seal

16 Chamber Bracket

17 Chamber Bracket Capscrew

18 Slack Adjuster

19 Snap Ring

20 Camshaft Spacing Washers

Item Description
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1   Exploded Views 
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16.5-Inch P Series Cam Brakes

Figure 1.5
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Item Description

1 Brake Spider

2 Shoe and Lining Assembly

3 Brake Shoe Return Spring

4 Anchor Pin Snap Ring

5 Brake Shoe Anchor Pin

6 Anchor Pin Bushing

7 “S” Head Camshaft

8 Cam Head Washer

9 Camshaft Grease Seal

10 Camshaft Bushing

11 Return Spring Pin

12 Cam Roller

13 Camshaft Bracket Seal

14 Camshaft and Chamber Bracket

15 Camshaft Bracket Capscrew

16 Grease Fitting

17 Automatic Slack Adjuster

18 Spacing Washer

19 Camshaft Snap Ring

20 Dust Shield

21 Dust Shield Capscrew

22 Plug

Item Description
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15-Inch T Series Cam Brakes
Figure 1.6
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Item Description

1 Camshaft

2 Cam Head Washer

3 Camshaft Grease Seal

4 Bushing

5 Camshaft and Chamber Bracket

6 Bracket Lock Washer

7 Bracket Nut

8 Spacing Washer

9 Automatic Slack Adjuster

10 Spacer Washer

11 Hardened Washer

12 Camshaft Snap Ring

13 Anti-Rattle Spring Retainer

14 Anti-Rattle Spring

15 Anti-Rattle Rod

16 Shoe and Lining Assembly

17 Shoe Return Spring

18 Brake Shoe Roller

19 Anchor Pin Snap Ring

20 Brake Shoe Anchor Pin

21 Anchor Pin Washer

22 Anchor Pin Nut

23 Backing Plate

24 Dust Shield Capscrew

Item Description
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2 IntroductionDescription

Cam Brakes

Q Plus™

Q Plus™ brakes have the following features. Figure 2.1.

� More lining thickness increases service life and mileage between 
relines.

� A redesigned S-cam and heavy-duty shoe return spring allow 
additional shoe travel.

� An improved camshaft bushing contributes to longer service life.

� The trailer axle version of the 16.5 x 7.0-inch Q Plus™ brake 
uses a heavy-duty, bolt-on camshaft bushing.

Figure 2.1

Q Plus™ LX500 and Q Plus™ MX500

For complete maintenance and service information on Meritor 
Q Plus™ LX500 and MX500 cam brakes, refer to Maintenance 
Manual MM-96173, Q Plus™ LX500 and MX500 Cam Brakes. To 
obtain this publication, refer to the Service Notes page on the front 
inside cover of this manual.

Q Plus™ LX500 and Q Plus™ MX500 brakes have the following 
features. Figure 2.2.

� The Q Plus™ LX500 cam brake and the Q Plus™ MX500 cam 
brake both include an Extended Lube Feature and Meritor 
factory-installed automatic slack adjusters.

� The Q Plus™ MX500 cam brake also includes all features found 
in the Q Plus™ LX500 brake plus special long-life brake shoes 
and linings.

Figure 2.2

Cast Plus™

Cast Plus™ brakes have the following features. Figure 2.3.

� The Cast Plus™ brake is spec’d for heavy-duty, off-highway and 
people-mover applications.

� Uses the Meritor Q Plus™ cam brake linings, that provide 
increased service life and mileage between relines.

� A redesigned S-cam and heavy-duty shoe return spring allow 
additional shoe travel.

� An improved camshaft bushing contributes to longer service life.

� The brake uses the Meritor cast P Series brake shoe design.

Figure 2.3

Figure 2.1

4000317n

Figure 2.2

Figure 2.3

4000319n
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Q Series Brakes

Q Series brakes have the following features. Figure 2.1.

� Open anchor pins for quick change service.

� Single web shoe, 15-inch only.

� Two shoe retainer springs in addition to the shoe return springs.

� Available in 16.5-inch diameter with 5, 6, 7, 8.625 and 10-inch 
widths with 0.75-inch tapered brake lining.

� Available in 15.0-inch diameter for front non-drive axle 
applications.

Figure 2.4

P Series

P Series brakes have the following features. Figure 2.5.

� 16.5-inch and 18-inch diameters with 7-inch wide cast shoes.

� 0.75-inch tapered brake lining.

Figure 2.5

T Series

T Series brakes have the following features. Figure 2.6.

� 15-inch diameter with 3.5-inch and 4-inch widths for smaller 
capacity axles.

� 0.438-inch thick lining.

Figure 2.6

Figure 2.4

Figure 2.5

4000320n

4000321n

Figure 2.6

4000322n
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Differences Between Q Plus™ and Q Series Cam Brakes

Q Plus™ Components Q Series Components

FMSI NO. 4707

PLUS-SHAPED HOLES (+)
STAMPED IN TABLE

MERITOR
16.5 Q PLUS™

16.5 Q PLUS™
STAMPED ON WEB

SHOE TAG

16.5" X 7" Q PLUS™ SHOE

28 RIVET HOLES
IN TABLE

NO BULGE
ON WEB

4000323a

32 RIVET HOLES
IN TABLE

FMSI NO. 4515G

BULGE
ON WEB

SHOE TAG16.5" X 7" Q SHOE

16.5 Q SERIES
STAMPED ON WEB

MERITOR
16.5 Q SERIES

4000324a

DEEPER POCKET

INCREASED
LIFT

PART NUMBER
LOCATED HERE

16.5
Q PLUS™

LOCATED HERE
16.5" Q PLUS™ CAMSHAFT (1.5" DIA.-28 SPLINES)

1.18 DIA.

CAM
TIP TO TIP = 4.25"

4000325a

CAM
TIP TO TIP = 4.22"

PART NUMBER
LOCATED HERE

1.378 DIA.

16.5" Q CAMSHAFT (1.5" DIA.-10 OR 28 SPLINES)

4000326a

16 RIVET HOLES IN TABLE

NO BULGE
ON WEB

15" X 4" Q PLUS™ SHOE

DOUBLE WEB

15 Q PLUS™
STAMPED
ON WEB

FMSI NO. 4702
USED WITH SPIDER MERITOR

15 Q PLUS™

4000327a

14 RIVET HOLES
IN TABLE

FMSI NO. 1308 USED WITH
BACKING PLATE

BULGE ON WEB

SINGLE WEB
15 Q SERIES 

STAMPED ON WEB

15" X 4" Q SHOE

MERITOR
15 Q SERIES

4000328a

CAM
TIP TO TIP = 3.38"

PART NUMBER
LOCATED HERE

DEEPER
POCKET

INCREASED
LIFT

15
Q PLUS™

LOCATED HERE

15" Q PLUS™ CAMSHAFT (1.5" DIA.-28 SPLINES)

0.988 DIA.

4000329a

CAM
TIP TO TIP = 3.25"

15" Q CAMSHAFT (1.25" DIA.-10 OR 24 SPLINES)

PART NUMBER
LOCATED HERE

1.164 DIA.

4000330a
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Table A

Cam Brake Tips

Air Chambers

To ensure correct brake balance, all brake chambers on the same 
axle must be the same size and type to help ensure a balanced 
brake system for maximum lining wear and drum life.

Brake Kits

Meritor brake shoes, rollers, camshafts and shoe return springs are 
designed to perform as a system. Always install original equipment 
manufacturer spec-level components during maintenance or when 
you upgrade from standard to long-life brakes to help ensure correct 
brake performance and maximum lining life.

Cam Heads

Cam heads can look the same, but that doesn’t mean they will 
perform the same in your brake system. Two cam head profiles can 
appear to be identical, but very small differences in cams from 
different manufacturers can be significant enough to affect the 
performance of your brakes. To ensure a balanced brake system 
and optimum lining and drum life, always install the correct 
replacement cam. Table A shows Q Plus™ cams to be serviced with 
Q Series shoes.

Cam Rollers

To avoid flat spots, lubricate a cam roller directly in the web roller 
pocket and not at the cam-to-roller contact area. Flat spots can 
affect brake adjustment and result in premature brake wear or 
reduced braking performance.

Drums

To help ensure balanced braking, even lining and drum wear, and 
correct function of the automatic slack adjuster, do not install a cast 
drum and a composite drum on the same axle.

A cast drum and a composite drum each absorbs and dissipates 
heat differently. When drum types and weights are mixed, different 
rates of heat absorption and dissipation occur that can affect the 
brake system.

Hardware

When you service cam brakes, replace all the springs, anchor pins, 
bushings and rollers — not just the shoe return springs — to help 
ensure maximum braking performance.

Linings

Insist on the same brand of quality original equipment manufacturer 
friction lining material to help ensure fewer relines and compatibility 
with your present system.

Replacement Parts

Always use original equipment manufacturer quality standard parts. 
Meritor brakes work as a system, and when you replace original 
parts with will-fit parts, you can compromise the performance of the 
entire system.

Return Springs

Replace cam brake return springs at every cam brake reline. The 
return spring is critical to alignment, accurate return of the brake 
away from the drum and correct automatic slack adjustment.

Trailer Cam Brakes

Long-life bushings require correct lubrication for maximum 
performance and bushing life. Although you do not have to replace 
spider cam bushings on trailer axles as frequently, Meritor 
recommends that you lubricate the bushings at least four times 
during the life of your brake lining.

Automatic Slack Adjusters

Automatic doesn’t mean maintenance-free. Correctly installed and 
lubricated automatic slack adjusters help to ensure maximum brake 
system performance.

Never mix automatic slack adjusters on the same axle. When you 
replace automatic slack adjusters, always use replacement parts 
that were originally designed for the brake system to help ensure 
even brake wear, balanced braking and maximum brake 
performance.

Camshafts Shoes Return Springs

Q Plus™ Q Plus™ Heavy-duty (blue)

Q Plus™ Q Series Standard

Q Series Q Series Standard
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3 Removal and DisassemblyHazard Alert Messages
Read and observe all Warning and Caution hazard alert messages in 
this publication. They provide information that can help prevent 
serious personal injury, damage to components, or both.

WARNING
To prevent serious eye injury, always wear safe eye protection 
when you perform vehicle maintenance and service.

ASBESTOS AND NON-ASBESTOS FIBERS 
WARNING

Some brake linings contain asbestos fibers, a cancer and lung 
disease hazard. Some brake linings contain non-asbestos 
fibers, whose long-term effects to health are unknown. 
You must use caution when you handle both asbestos and 
non-asbestos materials.

Removal

Wheel Components

WARNING
Park the vehicle on a level surface. Block the wheels to 
prevent the vehicle from moving. Support the vehicle with 
safety stands. Do not work under a vehicle supported only by 
jacks. Jacks can slip or fall over. Serious personal injury and 
damage to components can result.

1. Park the vehicle on a level surface. Block the wheels to prevent 
the vehicle from moving.

2. Use a jack to raise the vehicle so that the wheels to be serviced 
are off the ground. Support the vehicle with safety stands.

WARNING
Before you service a spring chamber, carefully follow the 
manufacturer’s instructions to compress and lock the spring to 
completely release the brake. Verify that no air pressure 
remains in the service chamber before you proceed. Sudden 
release of compressed air can cause serious personal injury 
and damage to components.

3. If the brake has spring chambers, carefully cage and lock the 
spring, so that the spring cannot actuate during assembly.

Automatic Slack Adjuster

NOTE: If the slack adjuster is not a Meritor automatic slack adjuster, 
refer to the manufacturer’s literature for the correct service 
procedures.

For complete maintenance and service information on Meritor 
automatic slack adjusters, refer to Maintenance Manual 4B, 
Automatic Slack Adjuster. To obtain this publication, refer to the 
Service Notes page on the front inside cover of this manual.

CAUTION
You must disengage a pull pawl or remove a conventional pawl 
before rotating the manual adjusting nut, or you will damage 
the pawl teeth. A damaged pawl will not allow the slack 
adjuster to automatically adjust brake clearance. Replace 
damaged pawls before putting the vehicle in service.

1. Disengage the pull pawl. Use a screwdriver or equivalent tool to 
pry the pull pawl at least 1/32-inch (0.8 mm) to disengage the 
teeth. Figure 3.1.

� If the slack adjuster has a conventional pawl: Remove 
the pawl. Figure 3.1.

Figure 3.1

2. Use a wrench to turn the manual adjusting nut CLOCKWISE 
until the brake shoes are fully retracted, and the lining clears 
the drum. Figure 3.2.

Figure 3.1

CONVENTIONAL
PAWL

PULL PAWL
PRY UP

PAWL

4000331b
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Figure 3.2

WARNING
When you remove a clevis pin that has a spring, hold the 
spring with pliers. The spring can disengage from the clevis 
with enough force to cause serious personal injury.

3. Remove both clevis pins, and retainer clips or cotter pins. Move 
the slack adjuster away from the clevis. Discard the retainer 
clips and cotter pins and replace with new clips and pins.

4. Follow the manufacturer’s instructions to remove the wheel 
and drum from the axle.

Brake Shoes

All Q Plus™ and Q Series 15-Inch and 16.5-Inch Brakes

1. Push DOWN on the bottom brake shoe. Pull on the brake shoe 
roller retainer clip to remove the bottom roller. Figure 3.3.

Figure 3.3

2. Lift the top brake shoe and pull on the brake shoe roller 
retainer clip to remove the top roller.

3. Lift the bottom shoe to release the tension on the brake shoe 
return spring. Figure 3.4.

Figure 3.4

4. Rotate the bottom shoe to release the tension on the brake 
shoe retainer springs. Figure 3.5.

Figure 3.5

5. Remove the shoe retainer springs and the brake shoes.

Figure 3.2

Figure 3.3

CLOCKWISE

4000333f

4000334a

Figure 3.4

Figure 3.5

4000335a

4000336a
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P Series and Cast Plus™ Brakes

Some trailer axle P Series brakes have anchor pins that are secured 
with lock pins. Use a steel rod to make a tool to drive out the lock 
pins. Figure 3.6.

Figure 3.6

NOTE: The current anchor pin arrangement is shown in Figure 3.7. 
Older P Series brakes can include additional parts.

Figure 3.7

1. Remove the anchor pin snap ring, washer, retainer, felts, seals 
or capscrews as required.

WARNING
Use a brass or synthetic mallet for assembly and disassembly 
procedures. Do not hit steel parts with a steel hammer. Pieces 
of a part can break off and cause serious personal injury.

2. Use a brass drift to remove the top anchor pin. Figure 3.8.

Figure 3.8

3. Rotate the top shoe to release the tension on the brake shoe 
return spring. Remove the shoe. Figure 3.9.

Figure 3.9

4. Use a brass drift to remove the bottom anchor pin. Remove the 
bottom shoe. If necessary, remove the rollers. Figure 3.10.

Figure 3.10

Figure 3.6

Figure 3.7

TRAILER AXLE BRAKE

LOCK
PINS

3/16" 9/32"
1/8"

5"

4000337a

BUSHING
1225-B-496 SNAP RING

1229-D-2942
(0.093")

ANCHOR PIN
1259-N-1132
(CAST SHOE)

ANCHOR PIN
1259-M-1131
(FABRICATED SHOE)

WASHER
1229-B-1848
(0.060")

4000338b

Figure 3.8

Figure 3.9

Figure 3.10

4000339a

4000340a

4000341a

521

L8
APPENDIX

A I R  B R A K E S  A P P E N D I X E SC C 2 5



3   Removal and Disassembly 

14 Meritor Maintenance Manual 4

T Series Cam Brakes

1. Remove the anti-rattle spring retainer and spring from the 
anti-rattle rod.

2. Push DOWN on the bottom brake shoe to provide enough 
clearance to remove the bottom brake shoe roller. Remove the 
roller.

3. Lift the top brake shoe. Remove the top brake shoe roller. 
Remove the anchor pin snap ring and the anchor pin.

4. Rotate the bottom shoe to release the tension on the brake 
shoe retainer springs. Remove the shoe retainer springs and 
the brake shoes.

Check and Adjust

Cam-to-Bushing Radial Free Play and Axial End 
Play
Before you remove the automatic slack adjuster and camshaft, 
move the camshaft as shown in Figure 3.11. Use a feeler gauge to 
verify that the cam-to-bushing radial free play and axial end play are 
within specification.

� If radial free play movement is less than 0.030-inch
(0.76 mm): Do not replace the bushings and seals.

� If radial free play movement exceeds 0.030-inch (0.76 mm):
Replace the bushings and seals.

� If axial end play movement exceeds 0.060-inch (1.52 mm):
Remove the snap ring. Add an appropriate number of spacing 
washers between the slack adjuster and snap ring to achieve the 
correct specification of 0.005-0.060-inch (0.127-1.52 mm).

Figure 3.11

Removal

Automatic Slack Adjuster and Camshaft
1. Remove the snap ring, washers and spacers from the 

camshaft.

2. Remove the automatic slack adjuster from the camshaft.

� If the slack adjuster has a quick connect clevis, and 
the gap between the clevis and clevis collar exceeds 
0.060-inch (1.52 mm): Replace the clevis with a
one-piece threaded clevis.

3. Remove the camshaft from the spider. Use the correct size 
driver to remove the camshaft bushings from the spider and 
spider bracket.

Figure 3.11

4000342a
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4 Prepare Parts for AssemblyHazard Alert Messages
Read and observe all Warning and Caution hazard alert messages in 
this publication. They provide information that can help prevent 
serious personal injury, damage to components, or both.

WARNING
To prevent serious eye injury, always wear safe eye protection 
when you perform vehicle maintenance or service.

ASBESTOS AND NON-ASBESTOS FIBERS 
WARNING

Some brake linings contain asbestos fibers, a cancer and lung 
disease hazard. Some brake linings contain non-asbestos 
fibers, whose long-term effects to health are unknown.
You must use caution when you handle both asbestos and 
non-asbestos materials.

Clean, Dry and Inspect Parts

Clean and Dry Parts

WARNING
Solvent cleaners can be flammable, poisonous and cause 
burns. Examples of solvent cleaners are carbon tetrachloride, 
and emulsion-type and petroleum-base cleaners. Read the 
manufacturer’s instructions before using a solvent cleaner, 
then carefully follow the instructions. Also follow the 
procedures below.

� Wear safe eye protection.

� Wear clothing that protects your skin.

� Work in a well-ventilated area.

� Do not use gasoline, or solvents that contain gasoline. 
Gasoline can explode.

� You must use hot solution tanks or alkaline solutions 
correctly. Read the manufacturer’s instructions before 
using hot solution tanks and alkaline solutions. Then 
carefully follow the instructions.

CAUTION
Do not use hot solution tanks or water and alkaline solutions to 
clean ground or polished parts. Damage to parts can result.

Use soap and water to clean non-metal parts. Dry parts immediately 
after cleaning with soft, clean paper or cloth, or compressed air.

Corrosion Protection
1. If you assemble the parts immediately after you clean them, 

lubricate the parts with grease to prevent corrosion. Parts must 
be clean and dry before you lubricate them.

2. If you store the parts after you clean them, apply a 
corrosion-preventive material. Store the parts in a special 
paper or other material that prevents corrosion.

Inspect Parts
1. Check the spider for expanded anchor pin holes and for cracks. 

Replace damaged spiders and anchor pin bushings.

2. Check the camshaft bracket for broken welds, cracks and 
correct alignment. Replace damaged brackets.

3. Check the anchor pins for corrosion and wear. Replace worn or 
damaged anchor pins.

4. Check the brake shoes for rust, expanded rivet holes, broken 
welds and correct alignment. Replace a shoe with any of the 
above conditions.

A. For 16.5-inch brake shoes only, anchor pin holes must 
not exceed 1.009-inches (25.63 mm) in diameter. The 
distance from the center of the anchor pin hole to the 
center of the roller hole must not exceed 12.779-inches 
(32.46 cm). Replace brake shoes with measurements that 
do not meet specifications. Figure 4.1.

B. For 15-inch brake shoes only, anchor pin holes must not 
exceed 1.009-inches (25.63 mm) in diameter. The 
distance from the center of the anchor pin hole to the 
center of the roller hole must not exceed 11.685-inches 
(29.68 cm). Replace brake shoes with measurements that 
do not meet specifications. Figure 4.1.

Figure 4.1

Figure 4.1

4004145b

CAM ENDANCHOR END

1.009"
(25.63 MM)

MAX

0.755"
(19.18 MM)

MAX16.5" SHOE = 12.779" (32.46 CM)
15" SHOE = 11.685" (29.68 CM)

Q AND Q PLUS™ DOUBLE WEB SHOES
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5. Check the camshaft for cracks, wear and corrosion. Check the 
cam head, bearing journals and splines. Replace worn or 
damaged camshafts.

6. Inspect the large and small clevis pins and retainer clips for 
wear and damage. Replace worn or damaged parts.

CAUTION
Always replace used clevis pin retainer clips with new ones 
when you service an automatic slack adjuster or chamber. Do 
not reuse retainer clips. Discard used clips. When you remove 
a retainer clip, it can bend or “gap apart” and lose retention. 
damage to components can result.

NOTE: If you remove cotter pins from a slack adjuster during 
maintenance and service procedures, Meritor recommends 
that you install clevis pin retainer clips at assembly.

7. Inspect the clevis pin retainer clips or cotter pins for wear and 
damage. Replace worn or damaged retainer clips and cotter 
pins. Do not reuse clevis pin retainer clips. Always replace 
used retainer clips with new ones. Discard used clips.

WARNING
Do not operate the vehicle with the brake drum worn or 
machined beyond the discard dimension indicated on the 
drum. The brake system may not operate correctly. Damage to 
components and serious personal injury can result.

CAUTION
Replace the brake drum if it is out-of-round. Do not turn or 
rebore a brake drum, which decreases the strength and 
capacity of the drum. Damage to components can result.

8. Use the following procedure to inspect the brake drums.

A. Check the brake drums for cracks, severe heat checking, 
heat spotting, scoring, pitting and distortion. Replace 
drums as required. Do not turn or rebore brake drums, 
which decreases the strength and heat capacity of the 
drum.

B. Measure the inside diameter of the drum in several 
locations with a drum caliper or internal micrometer. 
Figure 4.2.

� If the diameter exceeds the specifications 
supplied by the drum manufacturer: Replace the 
drum.

Figure 4.2

9. Check the dust shields for wear and damage. Repair or replace 
worn or damaged parts as necessary.

Automatic Slack Adjuster

1. If the slack adjuster has a quick connect clevis, check the gap 
between the clevis and the collar.

� If the gap exceeds 0.060-inch (1.52 mm): Replace the 
clevis with a one-piece threaded clevis.

2. Check the clevis pins, clips and bushing in the slack adjuster 
arm for wear and damage. Replace worn or damaged parts. 
Check the bushing’s diameter to ensure it does not exceed 
0.531-inch (13.5 mm).

� If the bushing diameter exceeds 0.531-inch (13.5 mm):
Replace the bushing.

CAUTION
You must disengage a pull pawl or remove a conventional pawl 
before rotating the manual adjusting nut, or you will damage 
the pawl teeth. A damaged pawl will not allow the slack 
adjuster to automatically adjust brake clearance. Replace 
damaged pawls before putting the vehicle in service.

NOTE: When you service an automatic slack adjuster with a 
conventional pawl, replace the conventional pawl with a pull 
pawl.

3. Disengage the pull pawl. Use a screwdriver or equivalent tool to 
pry the pull pawl at least 1/32-inch (0.8 mm) to disengage the 
teeth. Figure 4.3.

� If the slack adjuster has a conventional pawl: Remove 
the pawl. Figure 4.3.

Figure 4.2

4000343a
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Figure 4.3

CAUTION
You must turn the adjusting nut COUNTERCLOCKWISE when 
you check gear torque on an automatic slack adjuster. If you 
turn the adjusting nut incorrectly, you will damage the pawl 
teeth. A damaged pawl will prevent the slack adjuster from 
automatically adjusting the clearance between the linings and 
drum. Damage to components can result.

4. Use a lb-in torque wrench and turn the adjusting nut 
COUNTERCLOCKWISE (Figure 4.4) to rotate the gear 
360 degrees, or 22 turns of the wrench, as you read the torque 
scale on the wrench. The value should be less than 25 lb-in 
(2.83 N�m) as you rotate the gear.

� If the torque value is less than 25 lb-in (2.8 N�m) as you 
rotate the gear: The slack adjuster is operating correctly.

� If the torque value exceeds 25 lb-in (2.8 N�m) as you 
rotate the gear: Replace the slack adjuster.

Figure 4.4

5. Re-engage the pull pawl. Remove the screwdriver or equivalent 
tool. The pull pawl will re-engage automatically.

� If the slack adjuster has a conventional pawl: Install the 
pawl assembly into the housing. Tighten the capscrew to 
12-17 lb-ft (16-23 N�m). @

NOTE: If necessary, install a camshaft into the slack adjuster 
gear to minimize grease flow through the gear holes.

6. Use a grease gun to apply Meritor specification O-616-A, 
O-692 or O-645 lubricant to the slack adjuster grease fitting, 
until grease flows from around the camshaft splines and pawl 
assembly. Refer to Section 7 for more lubricant information.

Camshafts

NOTE: Install new camshaft bushings and seals whenever you 
install a new camshaft.

1. Tighten all spider bolts to the correct torque. Figure 4.5. @

Figure 4.5

2. Use a seal driver to install new camshaft seals and new 
bushings into the cast spider and camshaft bracket. 
Figure 4.6.

� If the brake has a stamped spider: Install both bushings 
into the bracket. Install the seals with the seal lips toward 
the slack adjuster to ensure grease purges at the slack end. 
Figure 4.7.

Figure 4.3

Figure 4.4

CONVENTIONAL
PAWL

PULL PAWL
PRY UP

PAWL

4000331b

22 TURNS

ROTATE GEAR 360°

4000344a

Figure 4.5

Bolt
Size  Torque
7/16"-20 60-75 lb-ft 81-102 N•m
1/2"-20 85-115 lb-ft 115-156 N•m
9/16"-18 130-165 lb-ft 176-224 N•m
5/8"-18 180-230 lb-ft 244-312 N•m

4000345a
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Figure 4.6

Figure 4.7

3. If the camshaft bracket has been removed, install the chamber 
bracket seal and bracket onto the spider. Tighten the 
capscrews to the correct torque. Figure 4.5. @

Meritor Automatic Slack Adjusters are 
Color-Coded According to Brake Type and Air 
Chamber Size
Meritor uses either black, red, yellow, green or blue to color-code an 
automatic slack adjuster’s internal actuator piston according to 
brake type and air chamber size.

Meritor uses a mylar tag on the body of the current-design slack 
adjuster to identify the color of the internal actuator piston. A
color-coded tie wrap was used on previous-design slack adjusters.

Mylar Tag — Current Design

A mylar tag is attached to the current-design slack adjuster with a 
press-in boot. The color of the actuator piston is printed on the 
mylar tag. Figure 4.8.

Figure 4.8

Color-Coded Tie Wrap — Previous Design

On previous-design slack adjusters, a color-coded tie wrap attaches 
the boot to the slack adjuster body. The tie wrap color matches the 
color of the actuator piston. Figure 4.8.

When You Replace an Automatic Slack Adjuster

The original equipment manufacturer paints the chassis and slack 
adjusters black, which includes the mylar tag or tie wrap, depending 
on the slack adjuster model.

When you replace an automatic slack adjuster, the color of the 
actuator piston on the new slack adjuster must match the color of 
the actuator piston on the in-service slack adjuster you’ll replace.

Check either the mylar tag or color-coded tie wrap attached to the 
body of the new slack adjuster to identify the color of the actuator 
piston. To ensure a correct installation, this color must match the 
color of the actuator piston on the in-service slack adjuster you’ll 
replace.

� If you are unsure of the color of the actuator piston on the 
in-service slack adjuster: Remove the piston boot to see the 
color of the actuator piston to ensure a correct installation. The 
color must be the same as the new slack adjuster you’ll install.

For a complete color-coding list, refer to Parts Catalog PB-8857, 
Brake, Trailer Axle and Wheel Attaching Parts. To obtain this 
publication, refer to the Service Notes page on the front inside cover 
of this manual.

Figure 4.6

Figure 4.7

4000346a

SPIDER
CAMSHAFT
BRACKET

SEAL
LIP

SEAL
LIP

4000347a

Figure 4.8

COLOR-CODED TIE WRAP

MYLAR TAG

CURRENT DESIGN

PREVIOUS DESIGN
4003395a
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5 Assembly and InstallationHazard Alert Messages
Read and observe all Warning and Caution hazard alert messages in 
this publication. They provide information that can help prevent 
serious personal injury, damage to components, or both.

WARNING
To prevent serious eye injury, always wear safe eye protection 
when you perform vehicle maintenance or service.

Do not use the straight-center bar shoe return spring with the 
Q Plus™ camshaft. The shoe spring can interfere with the 
camshaft and affect braking performance. Serious personal 
injury and damage to components can result.

ASBESTOS AND NON-ASBESTOS FIBERS 
WARNING

Some brake linings contain asbestos fibers, a cancer and lung 
disease hazard. Some brake linings contain non-asbestos 
fibers, whose long-term effects to health are unknown. You 
must use caution when you handle both asbestos and 
non-asbestos materials.

CAUTION
Only install a Q Plus™ camshaft in a Q Plus™ brake. A 
Q Series hammerclaw camshaft will not provide enough 
clearance between the brake shoe and the brake drum. Brake 
drag and damage to components can result.

To install a new brake drum so that it fits correctly over a 
Q Plus™ brake shoe, you must install a Q Plus™ camshaft to 
prevent damage to components.

Installation

Camshaft
1. Install the cam head thrust washer onto the camshaft. Apply 

Meritor specification O-617-A or O-617-B grease to the 
camshaft bushings and journals.

2. Install the camshaft through the spider and bracket so that the 
camshaft turns freely by hand. Figure 5.1.

Figure 5.1

Replace a Q Series or P Series Camshaft with a Q Plus™ 
Camshaft

For all front and drive axle 16.5-Inch Q Series, 16.5-Inch and 
18-Inch P Series brakes, when you replace a Q Series or P Series 
camshaft with a Q Plus™ camshaft, continue to follow maintenance 
and service procedures for a Q Series or P Series brake and a 
Q Plus™ camshaft.

The Q Plus™ S-cam replaced the Q Series and P Series S-cam. 
Because of the larger lift requirements and deeper pockets on the 
Q Plus™ S-cam, the P Series cast shoe roller does not fully seat in 
the pocket. Figure 5.2. This cam profile does not affect the 
performance of the cast shoe brake.

Figure 5.2

Figure 5.1

Figure 5.2

4000348a

Q AND P
SERIES CAM

P SERIES
ROLLER

P SERIES
ROLLERQ PLUSTM CAM

4003574a

D1

D2

D1 = D2
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Replace a Hammerclaw Camshaft with a Standard Q Plus™ 
Camshaft

For front axles only, a standard Q Plus™ camshaft and a shoe 
return spring with an offset center bar replaces the hammerclaw 
Q Series camshaft and shoe return spring with a straight center bar 
on the 16.5 x 5-inch and 6-inch Q Series cam brake. Figure 5.3 and 
Figure 5.4.

Figure 5.3

Figure 5.4

A Q Plus™ camshaft has deeper roller pockets than a Q Series 
camshaft and has “Q Plus” forged into one of the pockets. You may 
notice a larger gap between the brake lining and the drum after you 
assemble the brake shoe and shoe return spring with an offset 
center bar. Figure 5.5. The excess gap will be eliminated when you 
correctly adjust the brake.

Figure 5.5

1. Follow Step 1 and Step 2 under Q Plus™ and Q Series 
16.5-Inch Brakes in this section to replace a Q Series 
hammerclaw camshaft with a standard Q Plus™ camshaft.

2. Continue to follow service and maintenance procedures for a 
Q Plus™camshaft and Q Series brake.

Shoe Return Spring
Install the new offset shoe return spring with the open end of the 
spring hooks toward the camshaft. Figure 5.6.

Figure 5.6

Figure 5.3

Figure 5.4

STANDARD Q PLUS™ CAM

OFFSET SPRING
(MERITOR PART

 2258-Y-1273)

4000349a

HAMMERCLAW
Q SERIES CAM

STRAIGHT SPRING
(MERITOR PART

 2258-R-642)

4000350a

Figure 5.5

Figure 5.6

The initial lining-to-drum 
clearance with a Q Plus™ 
camshaft is increased with 
both shoes fully retracted.

OFFSET
SPRING

4000351a

NEW INSTALLATION

Install the spring 
with the open end of 

the hook TOWARD the 
cam head.

Q PLUSTM

CAM

OFFSET RETURN
SPRING
(MERITOR PART
 2258-Y-1273)

4000352a
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Automatic Slack Adjuster onto the Camshaft

NOTE: If the slack adjuster is not a Meritor automatic slack adjuster, 
refer to the manufacturer’s literature for the correct service 
procedures.

1. Check the camshaft and bushings and seals for wear and 
corrosion. Turn the camshaft by hand to check for smooth 
operation. Repair or replace parts as required.

2. Apply the service brake and spring brake several times. Check 
that the chamber return spring retracts the push rod quickly 
and completely. If necessary, replace the return spring or the 
air chamber.

3. Verify that the new automatic slack adjuster is the same length 
as the one you are replacing. Refer to Table B.

Table B: Chamber and Automatic Slack Adjuster Sizes

WARNING
Before you service a spring chamber, carefully follow the 
manufacturer’s instructions to compress and lock the spring to 
completely release the brake. Verify that no air pressure 
remains in the service chamber before you proceed. Sudden 
release of compressed air can cause serious personal injury 
and damage to components.

4. If the vehicle has spring brakes, follow the chamber 
manufacturer’s instructions to compress and lock the springs 
to completely release the brakes. Verify that no air pressure 
remains in the service chambers.

CAUTION
Most Meritor automatic slack adjusters manufactured after 
January 1990 have lubrication holes in the gear splines. Do not 
operate the actuator rod before you install the slack adjuster. 
Lubricant can pump through the holes and onto the splines. 
Damage to components can result.

5. If the automatic slack adjuster gear has a 10-tooth spline, 
apply Meritor specification O-637, part number 2297-U-4571, 
anti-seize compound, or equivalent. This anti-seize compound 
is a corrosion-control grease. Do not mix this grease with other 
greases.

NOTE: Install the slack adjuster so that you can remove a 
conventional pawl or disengage a pull pawl when you adjust 
the brake.

6. Install the slack adjuster onto the camshaft. Position the slack 
adjuster so that you can access the pawl when you adjust the 
brake.

7. Verify that camshaft axial end play is 0.005-0.060-inch 
(0.127-1.52 mm).

� If axial end play exceeds 0.060-inch (1.52 mm):
Remove the snap ring. Add an appropriate number of 
spacing washers to achieve the correct specification.

8. Install the clevis onto the push rod.

CAUTION
You must disengage a pull pawl or remove a conventional pawl 
before rotating the manual adjusting nut, or you will damage 
the pawl teeth. A damaged pawl will not allow the slack 
adjuster to automatically adjust brake clearance. Replace 
damaged pawls before putting the vehicle in service.

9. Disengage the pull pawl or remove a conventional pawl. Turn 
the manual adjusting nut to align the holes in the slack adjuster 
arm and clevis. Figure 5.7.

Length of Slack Adjuster 
(Inches)

Size of Chamber (Square 
Inches)

5 9, 12, 16, 20, 24, 301

1 Use an auxiliary spring on slack adjusters used with size 9 and 12 
chambers. A size 9 or 12 chamber return spring cannot supply enough 
spring tension to completely retract the slack adjuster.

5-1/2 9, 12, 16, 20, 24, 30, 361

6 24, 30, 36

6-1/2 30, 36
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Figure 5.7

Welded Clevis
1. Check the clevis position. Apply Meritor specification O-637, 

part number 2297-U-4571, anti-seize compound or equivalent 
to the large and small clevis pins. This anti-seize compound is 
a corrosion-control grease. Do not mix this grease with other 
greases.

CAUTION
Always replace used clevis pin retainer clips with new ones 
when you service an automatic slack adjuster or chamber. Do 
not reuse retainer clips. Discard used clips. When you remove 
a retainer clip, it can bend or “gap apart” and lose retention. 
Damage to components can result.

2. Install new clevis pin retainer clips or cotter pins to secure the 
clevis pins. Retainer clips must be fully installed and positioned 
around the side of the clevis pin. Figure 5.8.

Figure 5.8

Threaded Clevis

Adjust the Clevis Position on the Chamber Push Rod

Use the automatic slack adjuster template method for standard 
stroke chambers only.

CAUTION
There are five different installation templates for Meritor 
automatic slack adjusters. The templates are not 
interchangeable. You must use the correct template and you 
must adjust the clevis position as described below. If you use 
the wrong template and install the clevis in the wrong position, 
the slack adjuster will not adjust the brake correctly. If the 
slack adjuster underadjusts, then stopping distances are 
increased. If the slack adjuster overadjusts, then the linings 
may drag and damage the brake.

To obtain the correct automatic slack adjuster template, refer to the 
Service Notes page on the front inside cover of this manual.

1. Use the correct Meritor automatic slack adjuster template to 
measure the length of the slack adjuster. The marks by the 
holes in the small end of the template indicate the length of the 
slack adjuster. Figure 5.9.

Figure 5.7

ALIGN
HOLES

Disengage a 
pull pawl or 
remove a
conventional
pawl.

4000354d

Figure 5.8

CLEVIS LARGE CLEVIS PIN
AND

RETAINER CLIP

ACTUATOR
ROD

SMALL CLEVIS PIN
AND RETAINER CLIP

LARGE CLEVIS PIN
RETAINER CLIP

P/N 2257-D-1174

SMALL CLEVIS PIN
RETAINER CLIP

P/N 2257-C-1173

The clevis pin retainer
clips must be fully 
installed and positioned 
around the SIDE of the
clevis pin.

4001487a
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Figure 5.9

2. Install the large clevis pin through the large holes in the 
template and the clevis.

3. Select the hole in the template that matches the length of the 
slack adjuster. Hold that hole on the center of the camshaft.

4. Look through the slot in the template to see if the small clevis 
hole completely aligns within the slot.

� If the small clevis hole doesn’t align within the slot:
Adjust the clevis until you can see the small clevis pin hole 
within the slot. Figure 5.10.

Figure 5.10

5. Verify that the thread engagement between the clevis and push 
rod is 0.5-0.625-inch (12.7-15.9 mm). Figure 5.11.

Figure 5.11

6. Verify that the push rod does not extend through the clevis 
more than 0.125-inch (12.7 mm).

� If the push rod extends through the clevis more than 
0.125-inch (12.7 mm): Cut the push rod or install a new 
air chamber and push rod.

7. Tighten the jam nut against the clevis to the torque 
specification in Table C. @

Table C: Jam Nut Torque Specifications

Figure 5.9

Figure 5.10

Color of 
Template

Part
Number Applications

Dark brown TP-4786 Truck or tractor drum brake
Tan TP-4787 Trailer drum brake
White TP-4781 Coach drum brake

Measure the slack 
adjuster
arm length.

CAMSHAFT CENTER 4000369b

THREADED
CLEVIS

SLOT

CAMSHAFT END

4000358a

Figure 5.11

Threads Torque

1/2-20 20-30 lb-ft (27-41 N�m)

5/8-18 35-50 lb-ft (48-68 N�m)

MINIMUM 0.5" (12.7 MM)

MAXIMUM 0.125" (3.18 MM)
THREADED

CLEVIS

4000359a
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Brake Slack Adjuster Position (BSAP) Method for 
Standard Stroke and Long Stroke Chambers
When you install the slack adjuster, verify that the BSAP chamber 
dimension matches the table in Figure 5.12.

Figure 5.12

Brake Shoes

NOTE: Meritor recommends that you replace the springs, rollers, 
anchor pins and cam bushings at each reline.

When the brake is disassembled, or when necessary, lubricate the 
anchor pins and rollers where these parts touch the brake shoes.

Do not allow grease to contact the area of the camshaft roller that 
touches the camshaft head.

Q Plus™ and Q Series 16.5-Inch Brakes

1. Use Meritor specification O-617-A or O-617-B grease to 
lubricate the brake shoe roller pin and anchor pin. Figure 5.13.

Figure 5.13

2. Place the upper brake shoe into position on the top anchor pin. 
Hold the lower brake shoe on the bottom anchor pin. Install two 
new brake shoe retaining springs. Figure 5.14.

Figure 5.14

3. Rotate the lower brake shoe forward. Install a new brake shoe 
return spring with the open end of the spring hooks toward the 
camshaft. Figure 5.15.

Figure 5.12

3.750" AND 3.812"
BRACKET OFFSET

SLACK
LENGTH

5.00"
5.50"
6.00"
6.50"

Slack
Adjuster
Size

Standard Stroke
Chamber Clevis
(1.38")

Long Stroke
Chamber Clevis
(1.30")

5.00"
5.50"
6.00"
6.50"

2.75"
2.75"
2.75"
2.62"

2.25"
2.25"
2.25"
2.25"

Correct positions of the automatic slack adjuster are
3.750-inch and 3.812-inch offsets only. For other 
bracket offsets, refer to the vehicle manufacturer's 
specifications.

BSAP + 0.125"–

1.38" 1.30"

± 0.125" Tolerance. You must use the correct clevis with 
the correct chamber type.

Figure 5.13

Figure 5.14

CAM
ROLLER PIN

Lubricate
here only.

CAM
ANCHOR PIN

Lubricate
entirely.

Do not 
lubricate here.

Q, Q PLUS™ AND P SERIES

4000365e

4000361a
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Figure 5.15

4. Pull each brake shoe away from the camshaft to enable you to 
install the brake shoe roller and roller retainer. Press the 
retainer ears to fit into the retainer between the brake shoe 
webs. Figure 5.16.

Figure 5.16

5. Push the brake shoe roller retainer into the brake shoe until the 
ears lock into the shoe web holes. Figure 5.17.

Figure 5.17

Q Series 15-Inch Cam Brake

1. Use Meritor specification O-617-A or O-617-B grease to 
lubricate the roller pin and anchor pin. Figure 5.18.

Figure 5.18

2. Install the anchor pins, washers and nuts to the spider if you 
removed these parts previously. Tighten the anchor pin nuts to 
325-375 lb-ft (441-509 N�m). @

3. Install a new brake shoe return spring with the open end of the 
spring hooks toward the camshaft. Install the brake shoes onto 
the anchor pins. Figure 5.19.

Figure 5.15

Figure 5.16

4000362a

WEBS
SQUEEZE
“EARS”

4000363a

Figure 5.17

Figure 5.18

WEB
HOLE

PUSH

4000364a

CAM ROLLER PIN

Lubricate here only.

Do not
lubricate here.

15" Q AND T SERIES FRONTS

4000367c

CAM
ANCHOR PIN

Lubricate
entirely.
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Figure 5.19

4. Hold the bottom brake shoe in position. Install the shoe return 
spring. Pull the brake shoe away from the camshaft to enable 
you to install the roller and roller retainer.

P Series and Cast Plus™ Cam Brakes

1. Lubricate the camshaft roller pin and anchor pin with Meritor 
specification O-617-A or O-617-B grease. Figure 5.13.

2. Install the anchor pin bushings. If necessary, align the holes in 
the bushings with the holes in the spider.

3. Install a new cam roller and cam roller retainers.

4. Install the lower brake shoe in position on the spider.

5. Use a hammer and brass drift to install the anchor pin. If 
necessary, align the groove on the anchor pin with the holes in 
the spider and bushing.

6. Install the anchor pin washers, felts, seals, retainers and snap 
rings, if required. Install lock pins or lock screws, if required. 
Tighten the screws to 10-15 lb-ft (13.6-20.3 N�m). @

7. Install a new shoe return spring onto the brake shoe. 
Figure 5.20. Place the upper brake shoe into position over 
the spider. Repeat Step 4 and Step 5.

Figure 5.20

T Series Cam Brake

1. Lubricate the roller pin and anchor pin with Meritor 
specification O-617-A or O-617-B grease. Figure 5.18.

2. Install the anchor pins, washers and nuts onto the backing 
plate if you removed these parts previously. Tighten the anchor 
pin nuts to 185-350 lb-ft (251-475 N�m). @

3. Install the anti-rattle rod. Install the brake shoe onto the anchor 
pins and anti-rattle rod.

4. Install the anchor pin snap rings, anti-rattle spring and 
anti-rattle retainer spring onto the anti-rattle rod.

5. Pull the brake shoe away from the camshaft to enable you to 
install the brake shoe roller. Install a new brake shoe return 
spring onto the brake shoe.

Drum and Wheel
Follow the manufacturer’s instructions to install the drum and wheel 
onto the axle.

Figure 5.19

CAM
ROLLERS

RETURN
SPRING

SHOE
RETAINER
SPRING

ANCHOR
PINS

4000366a

Figure 5.20

4000368a
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6 AdjustmentHazard Alert Messages
Read and observe all Warning and Caution hazard alert messages in 
this publication. They provide information that can help prevent 
serious personal injury, damage to components, or both.

WARNING
To prevent serious eye injury, always wear safe eye protection 
when you perform vehicle maintenance or service.

Before you service a spring chamber, carefully follow the 
manufacturer’s instructions to compress and lock the spring to 
completely release the brake. Verify that no air pressure 
remains in the service chamber before you proceed. Sudden 
release of compressed air can cause serious personal injury 
and damage to components.

ASBESTOS AND NON-ASBESTOS FIBERS 
WARNING

Some brake linings contain asbestos fibers, a cancer and lung 
disease hazard. Some brake linings contain non-asbestos 
fibers, whose long-term effects to health are unknown. You 
must use caution when you handle both asbestos and 
non-asbestos materials.

Adjust the Brakes

Measure Free Stroke
When you perform preventive maintenance procedures on an 
in-service brake, check both the free stroke and adjusted chamber 
stroke. Refer to the procedures in this section.

Free stroke sets the clearance between the linings and drum. The 
in-service free stroke may be slightly longer than 0.5-0.625-inch 
(12.7-15.9 mm) specified in this procedure. This is acceptable if the 
adjusted chamber stroke is within the limits shown in Table D and 
Table E.

CAUTION
You must disengage a pull pawl or remove a conventional pawl 
before rotating the manual adjusting nut, or you will damage 
the pawl teeth. A damaged pawl will not allow the slack 
adjuster to automatically adjust brake clearance. Replace 
damaged pawls before putting the vehicle in service.

1. Disengage a pull pawl. Use a screwdriver or equivalent tool to 
pry the pull pawl at least 1/32-inch (0.8 mm) to disengage 
the teeth.

� If the slack adjuster has a conventional pawl: Remove 
the pawl.

2. Use a wrench to turn the adjusting nut COUNTERCLOCKWISE 
until the brake shoes contact the drum. Figure 6.1. Then back 
off the adjusting nut 1/2 turn in the opposite direction.

Figure 6.1

3. Measure the distance from the center of the large clevis pin to 
the bottom of the air chamber while the brake is released. The 
measurement you obtain is X in Figure 6.2.

Figure 6.2

Figure 6.1

Figure 6.2

Disengage pawl.

4000371e

MEASURE FREE STROKE
“Y”

“X”

FREE STROKE = Y MINUS X
Drum brake free stroke must be 
0.5-0.625" (12.7-15.9 mm).
Disc brake free stroke must be 
0.75-0.875" (19.1-22.2 mm).

4000372a
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4. Use a pry bar to move the slack adjuster and position the 
linings against the drum, brakes applied. Measure the same 
distance again while the brakes are applied. The measurement 
you obtain is Y in Figure 6.2.

CAUTION
Do not set free stroke shorter than 0.5-0.625-inch 
(12.7-15.9 mm) for drum brakes. If the measurement is too 
short, linings can drag. Damage to components can result.

5. Subtract X from Y to obtain the in-service free stroke. The 
measurement must be 0.5-0.625-inch (12.7-15.9 mm) for 
drum brakes. Figure 6.2.

� If the free stroke measurement is not within 
specification: Turn the adjusting nut to adjust free stroke. 
Figure 6.3. Follow the steps above to check free stroke 
again, until the measurement is within specification.

Figure 6.3

6. Re-engage the pull pawl by removing the screwdriver or 
equivalent tool. The pull pawl will re-engage automatically.

� If the slack adjuster has a conventional pawl: Install the 
pawl assembly into the housing. Tighten the capscrew to 
12-17 lb-ft (16-23 N�m). @

7. If the brakes have spring chambers, carefully release the 
springs. Test the vehicle before you return it to service.

Commercial Vehicle Safety Alliance (CVSA) 
Guidelines

Measure Push Rod Travel or Adjusted Chamber Stroke

Use the following procedure to check in-service push rod travel or 
adjusted chamber stroke on truck and tractor brakes.

NOTE: Hold the ruler parallel to the push rod and measure as 
carefully as possible. A measurement error can affect CVSA 
re-adjustment limits. CVSA states that “any brake 1/4-inch or more 
past the re-adjustment limit, or any two brakes less than 1/4-inch 
beyond the re-adjustment limit, will be cause for rejection.”

1. The engine must be OFF. If the brake has a spring chamber, 
follow the manufacturer’s instructions to release the spring. 
Verify that no air pressure remains in the service section of the 
chamber.

2. Verify that pressure is 100 psi (689 kPa) in the air tanks. 
Determine the size and type of brake chambers on the vehicle.

3. With the brakes released, mark the push rod where it exits the 
chamber. Measure and record the distance. Have another 
person apply and hold the brakes on full application. 
Figure 6.4.

Figure 6.4

Figure 6.3

SHORTEN
STROKE

Disengage
pull pawl
or remove
conventional
pawl.

LENGTHEN
STROKE

4000373a

Figure 6.4

• Spring brakes
released

• Service brakes
not applied

• Spring brakes
released

• Service brakes
applied

100 psi (689 kPa) in air 
tank — engine OFF

Mark push rod here 
to measure stroke.

STROKE

4000374b

Step 2

Step 1

Step 3
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4. Measure the push rod travel or adjusted chamber stroke from 
where the push rod exits the brake chamber to your mark on 
the push rod. Measure and record the distance. Figure 6.4.

5. Subtract the measurement you recorded in Step 3 from the 
measurement you recorded in Step 4. The difference is the 
push rod travel or adjusted chamber stroke.

6. Refer to Table D or Table E to verify that the stroke length is 
correct for the size and type of air chambers on the vehicle.

� If push rod travel or adjusted chamber stroke is greater 
than the maximum stroke shown in Table D or Table E:
Inspect the slack adjuster and replace it, if necessary.

Table D: Standard Stroke Clamp-Type Brake Chamber Data

Table E: Long Stroke Clamp-Type Brake Chamber Data

Alternate Method to Measure Push Rod Travel or Adjusted 
Chamber Stroke

Use the CVSA procedure, except in Step 3 and Step 4, measure the 
distance from the bottom of the air chamber to the center of the 
large clevis pin on each of the brakes.

CVSA North American Out-of-Service Criteria Reference Tables

Information contained in Table D and Table E is for reference only. 
Consult the CVSA’s Out-of-Service Criteria Handbook for North 
American Standards, Appendix A. Visit their website at
http://64.35.82.7/ to obtain the handbook.

Type
Outside Diameter 
(inches)

Brake 
Adjustment Limit 
(inches)

6 4-1/2 1-1/4

9 5-1/4 1-3/8

12 5-4/16 1-3/8

16 6-3/8 1-3/4

20 6-25/32 1-3/4

24 7-7/32 1-3/4

30 8-3/32 2

36 9 2-1/4

Type
Outside Diameter 
(inches)

Brake 
Adjustment Limit 
(inches)

16 6-3/8 2.0

20 6-25/32 2.0

24 7-7/32 2.0

241

1 For 3" maximum stroke type 24 chambers.

7-7/32 2.5

30 8-3/32 2.5
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7 MaintenanceHazard Alert Messages
Read and observe all Warning and Caution hazard alert messages in 
this publication. They provide information that can help prevent 
serious personal injury, damage to components, or both.

WARNING
To prevent serious eye injury, always wear safe eye protection 
when you perform vehicle maintenance or service.

During lubrication procedures, if grease flows from the seal 
near the camshaft head, replace the seal. Remove all grease 
or oil from the camshaft head, rollers and brake linings. 
Always replace linings contaminated with grease or oil, which 
can increase stopping distances. Serious personal injury and 
damage to components can result.

ASBESTOS AND NON-ASBESTOS FIBERS 
WARNING

Some brake linings contain asbestos fibers, a cancer and lung 
disease hazard. Some brake linings contain non-asbestos 
fibers, whose long-term effects to health are unknown. 
ou must use caution when you handle both asbestos and 
non-asbestos materials.

Lubrication

Cam Brakes
Refer to Table F for grease specifications.

Table F: Cam Brake Grease Specifications

Components Meritor Specification NLGI Grade Grease Type Outside Temperature

Retainer Clips

Anchor Pins

Rollers, Journals Only

Camshaft Bushings

O-616-A 1 Clay Base Down to –40° F (–40° C)

O-617-A 1 Lithium 12-Hydroxy 
Stearate or Lithium 
Complex

Refer to the grease 
manufacturer’s 
specifications for the 
temperature service limits.

O-617-B 2

O-645 2 Synthetic Oil, Clay Base Down to –65° F (–54° C)

O-692 1 and 2 Lithium Base Down to –40° F (–40° C)

Camshaft Splines Any of above Refer to above Refer to above Refer to above

O-6371

1 Do not mix Meritor specification O-637 grease, part number 2297-U-4571, a calcium-base, rust-preventive grease, with other greases.

1-1/2 Calcium Base Refer to the grease 
manufacturer’s 
specifications for the 
temperature service limits.

O-641 — Anti-Seize
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Camshaft Bushings

Meritor recommends that you install new camshaft bushings 
whenever you install a new camshaft.

Lubricate through the fitting on the bracket or spider until new 
grease flows from the inboard seal.

Rollers and Anchor Pins

When you disassemble the brake, or when necessary, lubricate the 
anchor pins and rollers where these parts touch the brake shoes.

Do not allow grease to contact the area of the roller that touches the 
camshaft head. Figure 7.1 and Figure 7.2.

Figure 7.1

Figure 7.2

Automatic Slack Adjuster
Inspect and lubricate the automatic slack adjuster according to one 
of the schedules below. Use the schedule that requires the most 
frequent inspection and lubrication, and whenever you reline the 
brakes. Refer to Table G for grease specifications.

� Vehicle manufacturer’s schedule

� Fleet’s schedule

� Every six months

� A minimum of four times during the life of the linings

Figure 7.1

CAM ROLLER PIN

Lubricate here only.

Do not
lubricate here.

15" Q AND T SERIES FRONTS

4000367c

CAM
ANCHOR PIN

Lubricate
entirely.

Figure 7.2

CAM
ROLLER PIN

Lubricate
here only.

CAM
ANCHOR PIN

Lubricate
entirely.

Do not 
lubricate here.

Q, Q PLUS™ AND P SERIES

4000365e

Table G: Automatic Slack Adjuster Grease Specifications

Components Meritor Specification NLGI Grade Grease Type Outside Temperature

Automatic Slack Adjuster O-616-A 1 Clay Base Down to –40° F (–40° C)

O-645 2 Synthetic Oil, Clay 
Base

Down to –65° F (–54° C)

O-692 1 and 2 Lithium Base Down to –40° F (–40° C)

Clevis Pins Any of above Refer to above Refer to above Refer to above

O-6371

1 Do not mix Meritor specification O-637 grease, part number 2297-U-4571, a calcium-base, rust-preventive grease, with other greases.

1-1/2 Calcium Base Refer to the grease 
manufacturer’s specifications for 
the temperature service limits.

O-641 — Anti-Seize
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Anti-Seize Compound

Use anti-seize compound on the clevis pins of all automatic slack 
adjusters.

For a conventional automatic slack adjuster, use anti-seize 
compound on the slack adjuster and camshaft splines if the slack 
adjuster gear does not have a grease groove and holes around its 
inner diameter.

Factory-Installed Automatic Slack Adjusters on Q Plus™ 
LX500 and MX500 Cam Brake Packages

Q Plus™ LX500 and MX500 cam brake packages include 
factory-installed automatic slack adjusters that do not have grease 
fittings. Also, lubrication intervals are different than intervals for 
conventional slack adjusters.

For complete maintenance and service information on the Meritor 
LX500 and MX500 cam brakes, refer to Maintenance Manual 
MM-96173, Q Plus™ LX500 and MX500 Cam Brakes. To obtain 
this publication, refer to the Service Notes page on the front inside 
cover of this manual.

Intervals

Applications

On-Highway

Q Plus™, Cast Plus™ and Q Series brakes, for every
100,000 miles (160 000 km) or every six months, whichever 
comes first.

P Series brakes, for every 50,000 miles (80 000 km) or every 
six months, whichever comes first.

Off-Highway

At least every four months when you replace the seals and reline the 
brakes.

Every two weeks during the first four-month period, inspect for 
hardened or contaminated grease and for the absence of grease to 
help determine lubrication intervals.

Lubricate more often for severe-duty applications.

Specialty

Lubricate every six months, at each reline or every 10,000 miles 
(16 000 km).

Adjust the Brakes

NOTE: Adjust the wheel bearings before you adjust the brakes.

Clean, inspect and adjust the brakes every time you remove a wheel 
hub.

Adjust the brakes when the chamber stroke exceeds CVSA limits in 
Section 6.

Adjust the brakes as frequently as necessary for correct operation.

Check for correct lining-to-drum clearance, push rod travel and 
brake balance.

Reline the Brakes

CAUTION
Reline the brakes when the lining thickness is 0.25-inch 
(6.3 mm) at the thinnest point. The rivets or bolts must not 
touch the drum. Damage to components will result.

Meritor recommends that you replace the springs, rollers, camshaft 
bushings and anchor pins at each reline.

Reline the brakes when the lining thickness is 0.25-inch (6.3 mm) at 
the thinnest point.

Replace shoe retainer springs, check the drum, and perform a major 
inspection when you reline the brakes.

Important Information on Linings and Primary 
Shoe Locations

Use the Correct Lining Material

Use the lining material specified by the vehicle manufacturer. This 
will help to ensure that the brakes perform correctly and meet 
Department of Transportation (DOT) performance regulations.

Also note that the drums and linings on a front axle can be different 
than drums and linings on a rear axle. Figure 7.3.
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Figure 7.3

Single Axles

Always reline both wheels of a single axle at the same time.

Always install the same type linings and drums on both wheels of a 
single axle.

Tandem Axles

Always reline all four wheels of a tandem axle at the same time.

Always install the same type linings and drums on all four wheels of 
a tandem axle.

Combination Friction Linings

CAUTION
When you install combination friction linings, you must install 
the primary lining on the primary brake shoe. If you install 
combination friction linings incorrectly, damage to 
components will result. Carefully follow instructions included 
with the replacement linings.

You can combine brake linings, which means that the linings you 
install on the primary shoe will have a different friction rating than 
the linings you install on the secondary shoe.

However, you must install the primary lining on the primary shoe. 
Carefully follow the instructions included with the replacement 
combination linings.

Primary Shoe Locations

The first shoe past the camshaft in the direction of wheel rotation is 
the primary shoe. Figure 7.4. The primary shoe can be either at the 
top or bottom position, depending on the location of the camshaft.

If the camshaft is behind the axle, the top shoe is the primary shoe.

If the cam is in front of the axle, the top shoe is the primary shoe.

Figure 7.4

Major Overhaul
Perform a major overhaul at every second reline, or as necessary. 
Replace the shoe return springs. Replace the damaged or worn 
parts with genuine Meritor parts. Check the components for the 
following conditions.

� Spiders for distortion and loose bolts

� Anchor pins for wear and correct alignment

� Brake shoes for wear at anchor pin holes or roller slots

� Camshafts and camshaft bushings for wear

� Brake linings for grease on the lining, wear and loose rivets or 
bolts

� Drums for cracks, deep scratches or other damage

Figure 7.3

TANDEM AXLES FRONT AXLE

Both wheel ends of each axle must
have identical drums and lining.

4000376a

Figure 7.4

WHEEL ROTATION WHEEL ROTATION

RIGHT WHEEL ROTATION

CAM IN FRONT OF AXLECAM BEHIND AXLE

LEFT WHEEL ROTATION

WHEEL ROTATIONWHEEL ROTATION

CAM BEHIND AXLECAM IN FRONT OF AXLE

4000375a
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Inspection

Before You Return the Vehicle to Service

WARNING
To prevent serious eye injury, always wear safe eye protection 
when you perform vehicle maintenance or service.

1. Check the complete air system for worn hoses and connectors. 
With the air pressure at 100 psi (689 kPa), the brakes released 
and the engine off, tractor air pressure loss must not exceed 
2 psi (13.8 kPa) per minute. Total tractor and trailer loss must 
not exceed 3 psi (20.7 kPa) per minute.

2. Verify that the air compressor drive belt is tight. Air system 
pressure must rise to approximately 100 psi (689 kPa) in
two minutes.

3. The governor must be checked and set to the specifications 
supplied by the vehicle manufacturer.

4. Both the tractor and trailer air systems must match the 
specifications supplied by the vehicle manufacturer.

5. Both wheel ends of each axle must have the same linings and 
drums. All four wheel ends of tandem axles also must have the 
same linings and drums. It is not necessary for the front axle 
brakes to be the same as the rear drive axle brakes. 
Figure 7.5.

Figure 7.5

6. Always follow the specifications supplied by the vehicle 
manufacturer for the correct lining to be used. Vehicle brake 
systems must have the correct friction material and these 
requirements can change from vehicle to vehicle.

7. The return springs must retract the shoes completely when the 
brakes are released. Replace the return springs each time the 
brakes are relined. The spring brakes must retract completely 
when they are released.

8. The air chamber area multiplied by the length of the automatic 
slack adjuster is called the AL factor. This number must be 
equal for both ends of a single axle and all four ends of a 
tandem axle. Figure 7.6.

Figure 7.6

Figure 7.5

TANDEM AXLES FRONT AXLE

Both wheel ends of each axle must
have identical drums and lining.

4000376a

Figure 7.6

AL FACTOR = A x L
A = AIR CHAMBER AREA
L = LENGTH OF SLACK ADJUSTER

“A”

“L”

4000377a
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8 DiagnosticsTroubleshooting

WARNING
To prevent serious eye injury, always wear safe eye protection 
when you perform vehicle maintenance and service.

Refer to Table H for cam brake diagnostic information.

Table H: Cam Brake, All Models

Symptoms Possible Causes Corrective Actions

The adjusted 
stroke is too long.

No adjustment 
occurs.

The slack adjuster part number is incorrect. Check with the warehouse distributor or original 
equipment manufacturer.

The clevis is installed at the wrong angle (BSAP or 
template).

Use the correct template or BSAP setting to install the 
clevis correctly.

Wear between the clevis and collar is excessive, more 
than 0.060-inch (1.52 mm).

Replace with a threaded clevis.

The jam nut at the clevis is loose. Tighten to specification.

The clevis pin bushing in the slack arm is worn. The 
inside diameter of the bushing is larger than 0.53-inch 
(13.46 mm).

Replace the bushing.

The return spring in the air chamber is weak or broken. 
Spring force must be at least 32 lb (142.4 N) at the first 
push rod movement.

Replace the return spring or air chamber.

The spring brake does not retract fully. Repair or replace the spring brake.

The teeth on the pawl or actuator are worn or stripped. Replace the slack adjuster.

High torque is required to rotate the worm when the 
slack is removed from the vehicle.

� In service slack, maximum worm torque: 45 lb-in 
(5.09 N�m)

� New or rebuilt slack, maximum worm torque: 25 lb-in 
(2.83 N�m)

Replace the slack adjuster.

Looseness between the camshaft splines and automatic 
slack adjuster gear is excessive.

Replace the powershaft, gear or automatic slack adjuster 
as needed.

Components, such as the cam bushing, are worn. Replace the components.

The non-original equipment manufacturer replacement 
linings may have excessive swell or growth.

Use Meritor-approved linings.
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The adjusted 
stroke is too 
short.

The linings drag.

The slack adjuster part number is incorrect. Check with the warehouse distributor or original 
equipment manufacturer.

The clevis is installed at the incorrect angle. Use the correct template to install the clevis correctly.

The jam nut at the clevis is loose. Tighten to specification.

The spring brake does not retract fully. Repair or replace the spring brake.

The manual adjustment is incorrect. Adjust the brake.

There is poor contact between the linings and the drum, 
or the drum is out-of-round.

Repair or replace the drums or linings.

There is a brake temperature imbalance. Correct the brake balance.

Symptoms Possible Causes Corrective Actions

Table H: Cam Brake, All Models (cont.)
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9 SpecificationsTorque Specifications

Cam Brakes

Table I: Brake Mounting Bolts

Figure 9.1

PUSH ROD LOCKNUT (1)
5/8"-18 thread
25-50 lb-ft (34-68 N·m)

1/2"-20 thread
20-30 lb-ft (27-41 N·m)

Add camshaft spacing 
washers to provide no 

more than 0.060" (1.52 mm)
 end play.

CAM BRACKET MOUNTING (4)
1/2"-13 thread

Grade 8 = 90-120 lb-ft (122-163 N·m)
Grade 5 = 65-100 lb-ft (88-136 N·m)

5/8"-18 thread
Plain nut = 150-190 lb-ft (203-258 N·m)
Locknut = 130-165 lb-ft (176-224 N·m)

AIR CHAMBER MOUNTING (2)
(Refer to chart below.)

Add camshaft spacing
washers so that slack

adjuster is aligned
with air chamber clevis.

GREASE FITTING (1)
(some models)

1/8" dryseal
3-5 lb-ft (4-7 N·m)

BRAKE MOUNTING BOLTS
Grade 8 bolts with nuts and two
hardened washers on each bolt.

(Refer to chart below.)

HOLD DOWN CLIP (2)
(some models)
1/4"-28 thread

105-135 lb-in (12-15 N·m)

DUST SHIELD
MOUNTING (4) or (6)

(some models)
5/16"-18 thread

12-20 lb-ft (16-27 N·m)

3/8"-16 thread
Grade 8 = 30-50 lb-ft (41-68 N·m)
Grade 5 = 25-35 lb-ft (34-47 N·m)

ANCHOR PIN 
SET SCREW (2)

(some models)
3/8"-16 thread

10 lb-ft (14 N·m)
minimum

ANCHOR PIN (2)
Tapered

3/4"-16 thread
150-180 lb-ft (203-244 N·m)

Straight side
3/4"-16 thread

210-270 lb-ft (285-366 N·m)

4000378e

Bolt Size, Grade 8 Torque, lb-ft (N�m)

7/16″ -20 60-75 (81-102)

1/2″ -20 85-115 (115-156)

9/16″ -18 130-165 (176-224)

5/8″ -18 180-230 (244-312)
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Table J: Air Chamber Mounting, Grade 8 Nuts and Hard Flat Washers

Chamber Size 9 12 16 20 24 30 36 Spring Chamber

Bendix 20-30 lb-ft (27-41 N�m) 30-45 lb-ft (41-61 N�m) 45-65 lb-ft 
(61-88 N�m)

65-85 lb-ft 
(88-115 N�m)

Haldex 35-50 lb-ft (48-68 N�m) 70-100 lb-ft (95-136 N�m)

MGM 35-40 lb-ft (48-54 N�m) 133-155 lb-ft (180-210 N�m)

Anchorlok/
Haldex

— 130-150 lb-ft (177-203 N�m)
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