Brakes

THEORY OF OPERATION . .. .............. e 22
BRAKE SYSTEM...couvovwmnavisimiuiis snianuio s 23
Tow Vehicle Components . ...........ooooiiiiiiiaiiaien, 24
Trailer Components. . ............ e L. 25
ROUTINE MAINTENANCE AND INSPECTION . ........ s
Brake System Integrity. .........ooii i -
Hydraulic Brake Fluid Level ... ..................ccoviniinn. -
Disc Brake Infegrity . . coovuivi e s s viinnns campn s -
BRAKECONTROLLER ...............cociiiiiiiinn, -
Operation and Diagnosis. . .. ........ ..., -
Removal and Replacement . ............coooiiiiiiiiiiiian, -
WITIII v stin o gt stes v R O 8 0 -
Troubleshooting the Brake Controller Wiring . .................
YACUUM SUPPLY SYSTEM (TOW YEHICLE)
Operation and Diagnosis. . ........ooooiiiiiiiiiiiani 2-12
Vacuum Supply Check Valve ..._.. . . sl b e e 2-12
Vacuum Supply Coupling .. ..o 2-12
TRAILER BRAKEACTUATOR. ..........oooiiiiiiiiins 2-13
Operation and Diagnosis. .. ................0. 2-13
Vacuum Hoses and Reservoir
Synchronizing YalVe oo ssosmmupseaaniaior s -
Power Brake Booster . .............. oo
Brake-away Check Valve. .. .. ........ .. ... .. .............
Brake Release Yalve. . .. ..o iiiiiiiiiiiiiiinn.
HYDRAULIC BRAKE LINES AND FITTINGS . ............... 2-18
CALIPER DISCBRAKES. ...................0ccoiiiiiin 2-20
Operation and Diagnosis. . .. ......cvvviriianiniienninios 220
Components of Caliper Disc Brake. . ......................... 2-21
Brake Lining Replacement .. ......... .. ... G S .0
Servicing the Caliper Assembly. .............ocovviiiiiiinn, 224
Huband Rotor. .. ......ocooviviiiiiiiiiiiiii . 2-29
BLEEDING HYDRAULIC BRAKESYSTEM .................. 231
TROUBLESHOOTING BRAKESYSTEM ....................2:}2
ADAPTOR TEE APPLICATION CHART ..................... 2-34

2-1



Disc Brake System —Theory of Operation
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Brakes Unapplicd

1. Tow Vehicle Brakes
No pressure in tow vehicles brake lines

2. Brake Controller unenergized
No electrical output to synchronizing valve

3. Synchroniring Valve
Atmuospheric inlet port closed
Vacuum inlet port open

4. Power Brake Booster unapplied
Vacuum on both sides of diaphragm

No hydraulic pressure

§. Calipers unapplied

Brakes Apphed

I. Tow Vehicle Brakes applied

Pressure in tow vehicles brake lines including line to brake controller,

2. Brake Controller energized
Electrical current transmitted to synchronizing valve

3. Synchronizing Valve
Atmospheric inlet port open
Yacuum inlet port closed

4. Power Brake Booster applied
Atmospheric pressure pushes on diaphragm

Hydraulic pressure in trailer brake lines

5. Calipers applied

s



Disc Brake System

Fig. 3
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Description

Hydraulic brake line - rear wheel
Adapter tee

Tow vehicle masier eylinder
Hydraulic brake line - rear wheel
Tow vehicle brake controller
T-way clectrical connector
Synchronizing valve

Hydraulic brake line

Tow vehicle engine intake manifold
Vacuum supply check valve
Vacuum supply hose coupling
Trailer vacuum supply hose
Breakway check valve

Power brake actuator

Brake release valve

Vacuum reservoir
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Tow Vehicle Components

INSTALL IN PORT SERVICING

REARWHEELS (SMALL RESERVOIR BOWL)
Fig. 4
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tee as shown,
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Part No.

100317-E
101012-AG
101929-K
102020-AG
C-3700-A
C-10202
C-11453
C-13148-A
N-11246
C-1583-A
600039-C
22-X-150
19-X-25
19-X-20
19-X-11
18-X-2500
(Dealer
Supplied)
600039-C
C-11545
19-X-25
101012-C

Description

Close end connector
Tube & nut assembly
Thumb screw

Bracket assembly
Controller assembly
Coupling plug
Coupling (female)
Bracket

Terminal bolt assembly
90° fitting

Straight fitting

Clamp (3/8 hose)
Nipple (3/8 NPT)
Nipple (1/4 NPT)
Reducer (3/8- 1/4)
Vacuum hose - 11/32" x 22 (L.
Adaptor Lee

Straight fitting

Supply vacuum check valve assembly
Nipple (3/8 NPT)

Tee

Adapter mounting fitting



Trailer Components

Fig. 6
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Part No.

102500
102008-8C
N-12929
102498
C-10187
22-X-151
22-X-10
18-X-213
C-10804-E
C-144
N-11161-A
C-12273
18-X-213
C-10804-F
C-3098-K
C-4800-B

Description

Stowage pin

Bracket

Spring

S-hook

Coupling - male

Hose clamp

Hose clamp

Yacuum supply hose - 1/2" x 50
Yacuum supply hose assembly
Hose nipple

Terminal bolt assembly

Hose fitting - 45°

Vacuum reservoir hose - 1/2” x 64

Yacuum reservoir hose assembly
Vacuum reservoir
Actuator assembly
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SEPARATE MOUNTING BRACKET
ASSEMBLY (Sec Separate Parts List)

Brake Actuator Components (C-48008B)

Fig. 7
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No. Part No.

1 C-10223

2 18-X-213
3 C-11398
4 18-X-213
5 18-X-213
6 08W22814
7 C-144-A
L] 100696-A
9 101996-A
10 18-X-213

1 18-X-213
12 18-X-213
13 03W62018
14 22-X-151
15 C-144

16 N-11161-A
17 N-11728-NJ

8 19-X-25

19 26-X-32
20 18-X-213
21 10101 2-AH
22 26-X-39
23 C479-G
24 C-1739

25 N-10915-BB
26 C-20420-B
27 C-20421

28 102172-B
29 102098.D

o 200569-1
3 101380-K
32 N-2769-]

Description

Hose fitting - 90°

Hose - 1/2" x 12 12"

Hose tee

Booster hose - 1/27 x 24™
Breather hose - 1/27 x 247
Bolt

Hose fitting

Breather filter element
Breather cover

Synchronizing valve hose - 1/2" x 19-1/2"
Release valve hose - 1/2™ x 10
Release valve hose - 1/27 x 8™
Nut

Hose clamp

Hose nipple

Terminal bolt assembly

0™ ring

Pipe nipple

Tube connector

Check valve hose - 1/2" x 24"
Tube and nut asscmbly

Tube connector

Vacuum booster assembly
Fitting (tee)

Release valve assy.
Synchronizing valve assy.
Break-away check valve
Retainer

Diaphragm gasket

Hydraulic reservoir brackel assy.
Cap

Reservoir assy.

Parts List Tor Models with scparate mounting bracket,

{Sec Insct)

1 SC-144M

2 20081 7-K

3 C-13652K

4 N-11728-N)

5 03IW62018

6 C-20420 or
C-20420-C

Replacement booster kit - includes booster assy..
mounting bracket and three spacers

Mounting bracket

Tube spacer (3 req'd)

0" ring

Nut (3 req’d)

Synchronizing valve



Brake Actuator Hose Schematic
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Part No.

18-X-213
18-X-213
18-X-213
C-10804-E
18-X-213
18-X-213
18-X-213
18-X-213

Description

Booster hose 1/27 x 24"

Yacuum reservoir hose 1/2" x 64"
Release valve hose /2" x 107
Yacuum supply hose assy.

Check valve hose 1/2™ x 247

Synchronizing valve hose 1/27 x 19 1/2"

Breather hose 1727 x 247
Release valve hose 1/27 x 8"
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Routine Maintenance and Inspection

Brake System Integrity

The brake system can be quickly checked to assure basic operation.
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. Connect trailer to tow vehicle,

. Start engine to charge trailer brake vacuum system. Let cold engines

warm up until normal {low) idle speed is achieved.

. Apply (and hold} trailer brakes fully using manual control lever on

brake controller.

- Attempt to pull trailer with tow vehicle. Proper trailer brake operation

will prevent towing.

. Release trailer brakes. Trailer should roll freely. Let engine run 30

seconds, then shut engine off.

Wait § minutes (engine off) then disconnect trailer vacuum supply
coupling.

Sound of inrushing atmosphere assures system does not have major
vacuum leak and that tow vehicle check valve is operating.

Place coupling plug in tow vehicle vacuum supply coupling.

. Start engine and attempt to move trailer. Locked trailer brakes

signifies that breakaway system is functioning,

. Wait § minutes and again attempt to move trailer. Locked trailer

brakes signify that the trailer breakaway system does not have a
detrimental vacuum leak,

. Depress the trailer brake release valve handle. Hold depressed for

20-30 seconds.

.Move trailer with tow vehicle leaving trailer vacuum supply hose
i

bonld

ted. Trailer
system has been released.

move freely indicating that breakaway

. Reconnect trailer vacuum supply hose to tow vehicle before towing

trailer.

Hydraulic Fluid Level

The hydraulic brake fluid level in the trailer power brake booster should
be periodically checked by removing the reservoir cover (See fig.7) while
the brakes are not applied.

The fluid level should be maintained about ‘% inch from the top of the
reservoir. Gradual lowering of this level accompanies the normal wear of
the disc brake caliper pads. Significant wear of brake pads is evidenced by
considerable drop in reservoir fluid level. The need for frequent refilling
indicates that a leak is present in the hydraulic system. FILL RESER-
VOIR ONLY WITH HYDRAULIC BRAKE FLUID LABELED “DOT 3".

Disc Brake Integrity

The disc brake should be checked periodically for signs of wear, heating,
fluid leaking, binding, etc.

Disc Brake Booster Shroud Assembly

No.

Part No. Description

200277 Vacuum booster cover assembly




Brake Controller
Operation and Diagnosis

The BRAKE CONTROLLER is wired into the tow vehicle's clectrical
circuitey and is hydraulically connected to the tow vehicle brake system.
The controller monitors the tow vehicle’s brake pressure and supplies a
proportional electrical current to the synchronizing valve in the trailer.

In addition, the controller provides:
(See 1ig.9)

1. Manual trailer brake control to allow independent trailer brake
application.

2. Adjusiment of trailer brake sensitivity to balance tow vehicle to trailer
braking effectiveness,

3. Indicator lamps to display electrical system operational modes and
fault diagnosis.

The sensitivily control lever allows the vehicle driver to adjust the
intensity of the trailer brake action relative to the tow vehicle brake
action; i.e. to balance the tow vehicle to trailer brakes. Balanced brakes
provide smooth effective braking action without premature skidding of
tires on either trailer or tow vehicle during heavy braking.

The brake controller should be wired per Figure 11 and hydraulically
connected to the tow vehicle brake system as shown in Figure 4. The
adapter tees required for various tow vehicles are available at most trailer
dealers or automotive parts suppliers.

The brake controller monitors the tow vehicle brake pressure using a solid
state, electronic pressure transducer, The iransducer requires no hydraulic
displacement and has no moving parts.

The controller circuitry is energized by either depressing the tow vehicle
pedal sufficiently to actuate the vehicle brake light switch or by applying
the manual lever on the controller. Either action will cause the green
indicator lamp to glow. Increasing vehicle pedal force or manual lever
actuation will cause this green lamp to brighten. The presence of a glowing
lamp when neither the vehicle pedal or manual lever are activated, signifies
an electrical problem. Refer to.controller wiring check-out procedure for
diagnosis and corrective measure.

Trailer Brake o
Sensitivily Adjustment

Bracket

Thumb Screw
y~

Manual Control Lever

Indicator Lamp

Fig. 9

Fig. 10

The brake controller output can mosi easily be checked by connecting a
D.C. voltmeter or 12 volt bulb to the brake wire and ground wire on the
trailer connector (See fig.11). When the tow vehicle brakes are gperated
the measured voltage or bulb brightness should vary in proportion to the
force applied (o the vehicle brake pedal.

Removal and Replacement

The contraller is serviced only on a unit replacement basis. Tampering
with the controller will void the warranty,

Remove controller from tow vehicle as follows:

. Disconnect four wires.

]

. Disconnect hydraulic brake line at the controller. Use two wrenches,
Do not heavily twist fitting in rear of controller,

. Immediately cap hydraulic line in tow vehicle, Use standard SAE 3/16
inverted flare tubing cap (available at most automotive parts sup-
pliers),

s

. Loosen four thumbscrews in controller brackets,

w

. Remove controller by withdrawing from brackets,

Reinstall controller as follows:
I. Place controller in brackets. Tighten thumbscrews.
2, Connect wires per Figure 11,
3. Attach hydraulic line to controller.
4, Bleed line as follows: (See fig.10)
a. Wrap fitting with absorbent towel to catch spillage.
b. Loosen fitting about 1/4 turn.

c. Apply light brake pedal force to expel air and small quantity of
fluid from loosened fitting.

d. Retighten fitting while pedal force is being applied.

e. Thoroughly wipe away all traces of expelled fluid with clean
towel,

f. Start engine. Depress brake pedal firmly and check for brake fluid
leakage. !

2. Check master cylinder reservoir fluid level. Refill with “DOT 3"
brake fluid if necessary.
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Electrical Wiring

The brake controller should be wired as shown in (he electrical schematic
(fig.11). Solid connection and adequate wire size are essential to proper
brake system performance.

The positive electrical supply wire should be protected by a 20 or 25
ampere thermal circuit breaker which is wired directly to the vehicle
battery. This wire should not be connected to any fuse, circuit breaker,
relay, ctc., that serves other circuits.

The controller provides, by means of its indicator lamps, a convenient
self-checking feature. Following the tests below, in sequence, will identify
most problems encountered in the vehicle wiring (See fig11).

Electrical Schematic
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Troubleshooting the Brake Controller Wiring

1. Disconnect the trailer electrical connector (7-way) from the tow vehicle.

2. Observe controller indicator Lamps while the vehicle brake pedal and controller manual operation lever are

NOT ACTUATED.
OBSERVATION
No indicator lamps glowing
Yehicle brake lights ON,

Green lamp ON but vehicle brake
lights OFF,

DEDUCTION
OK

Vehicle brake light switch mis-
adjusted.

Red controller wire connected to
wrong side of vehicle brake light
switch.

REQUIRED ACTION

None

Adjust vehicle brake light switch
per vehicle service manual,

Connect red wire to normally
OFF side of brake light switch,

3. Apply manual comtrol lever on controller.

OBSERVATION

Green lamp ON. Red lamp OFF.
Brake lights ON,

No lamps on.

Red lamp ON. Green tamp OFF.

Brake lights do not come on.

OK

Positive  battery  voltage not
reaching controller through blue
wire.

White wire not grounded.

or
Yellow wire shorted to ground
{chassis).

Faulty connection of Red Con-
troller wire (o vehicle brake
switch wire.

REQUIRED ACTION

None
Properly connect blue wire 1o
positive  battery terminal (use
recommended  thermal  circuit
breaker)

Properly ground while wire,

Repair short in yellow wire.

Correct faulty connection,

4. Depress vehicle brake pedal,

OHSERVATION

Green lamp ON (brightens with
increasing pedal force).

Red lamp ON.

DEDUCTION

0K

Problem should have been cor-
rected in (3) above

REQUIRED ACTION

None

Repeat step (3) thoroughly.

5. Depress brake pedal with a jumper wire connected between the brake light pin (marked YEL) on the
T-way connector and a good chassis ground paint.

OBSERVATION
Red lamp ON.

Green lamp ON.

DEDUCTION
lirake wire OK.
Brake wire not properly con-

nected to right pin on T-way
connector,

REQUIRED ACTION

None

Check yellow brake wire for
solid connections. Connect wire
to YEL pin on 7-way connector.

6. Depress brake pedal with a jumper wire connected between brake wire pin (marked YEL) and the ground
pin (marked WHT) on the 7-way connector.

OBSERVATION
Red lamp ON.

Green lamp ON.

DEDUCTION
Ground wire OK,
Ground wire not solidly con-

nected to  battery negalive
terminal.

REQUIRED ACTION
None

Install proper ground wire (8
ga.). Make solid connections,

7. Reconnect trailer electrical connector to tow vehicle,

8. Depress brake pedal.
OBSERVATION

Red lamp ON.

Green lamp ON.

Trailer brake lights o not work.

DEDUCTION
Trailer wiring circuit to syn-

chronizing  valve  sulenoid s
shorted.

OK

Problem not related to brake
contreller wiring,

REQUIRED ACTION

Check  trailer  wiring  circuit.
Check  solenoid. Check  sway
control (if used).

None
Check separate wiring of trailer

brake lights to tow vehicle brake
light circuit.

9. An overall verification of trailer brake operation is recommended by starting vehicle engine, applying the
trailer brake manually and attempting to move the trailer. Vacuum supply line must be connected and
engine should be at normal eperating temperature,



Vacuum Supply System (Tow Vehicle)
Operation and Diagnosis (Ref. Figures 4 & 5)

The vacuum supply system on the tow vehicle provides vacuum Lo operate
the trailer power brake booster. The vacuum is oblained from the tow
vehicle engine intake manifold and is transmilted to the trailer by means
of a hose (Item 13) and coupling assembly (Item 7). A normally closed
check valve (Item 16) retains high trailer system vacuum level when en-
gine intake vacuum levels diminish during loaded engine operation or
engine shul down. A coupling plug (ltem 6) must be installed into the
coupling (Item 7) when the trailer vacuum line is disconnected. The plug
prevents atmospheric air from entering the engine intake through the cou-
pling and keeps the coupling's internal parts and seal free of contamina-
tion. Engine operation without this plug may result in erralic engine oper-
ation or inoperative vacuum powered accessories (brakes, emission, etc.)
Extended operalion may cause engine damage.

The adapter mounting fitting (Item 19) has a small screen inside it to filter
out contaminants which could be drawn into the engine. This screen
should be cleaned periodically by disconnecting vacuum hoses (Item 13)
and blowing air through the fitting from front (toward the front of the
vehicle) to rear. If blockage cannot be removed with air pressure, it may
be necessary to remove fitting from vehicle and wash screen with solvent.

The 1ow vehicle’s vacuum supply line should be periodically checked for
leakage and 1o be sure the check valve (Item 16) is operating. Check as
follows:

1. Install coupling plug (Ttem 6) in coupling.

2. Start engine and idle to achieve high engine vacuum. Engine must be
warm.

3. Shut off engine.

4. Remove coupling plug and listen for inrushing air {(vacuum). If no air
inrush is heard, check for large leak in line, improper orientation of
check valve (Item 16), contamination in check valve, damaged or
missing seal in coupling (ltem 7), or restricted vacuum line (ltem 13),
An acceplably tight system should retain vacuum for at least 5 min-
ules after engine has stopped.

Vacuum Supply Check Valve

The check valve (ltem 16) can become contaminated and may require
disassembly and cleaning. The check valve (See fig. 12) can be disassem-
bled by unscrewing and separating the housing. Internal parts should be
cleaned and inspected for wear or damage. The rubber valve face (ltem 3)
and metal seat (Item 5) should be smooth and free of indentations, cracks,
ctc. Replace components or entire valve as necessary.

Reinstall check valve properly. Use thread sealant on male fitting threads.
Orient check valve as shown in Figure 5.

Vacuum Supply Check Valve

1 2 3 ] 5 TIGHTEN TO
10-14 FT. LBS.

TORQUE

Fig. 12

No.  Part No.  Description

| C-11544 Body
2 C-1716 Spring
*3 C-11472-A  Scal assembly
*4 4-X-509 Washer

5 C-11546 End Cap

*Indicates parts furnished in repair kit
(Midiand Ross Part No. RC-10-E)

Vacuum Supply Coupling

The vacuum coupling may become contaminated making it difficult 1o
operate. Smooth operation can generally be regained by removing wash-
ing. drying and lubricating the coupling. Compressed air is helpful in
cleaning and drying the coupling. Light petroleum based lubricant, dry
film or silicones can be used. Heavy oils and greases should be avoided
because they retain contaminants that contact the lubricated surfaces,
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Trailer Brake Actuator
Operation and Diagnosis (Ref. Fig 8)

The brake actuator uses tow vehicle electrical power and engine vacuum
to operate the trailer hydraulic DISC BRAKES. Electrical current is
carricd by the trailer 7-way clectrical connector. The wvacuum is
transmitted through a vacuum line coupling between the tow vehicle and

trailer.

The trailer brake actuator basically consists of a vacuum supply line (Item
4) and vacuum reservoir (Fig. 6), synchronizing valve (Fig. 7). power
brake booster (Fig. 7), break-away check valve (Fig, 7) and brake release
valve (Fig. 7). These components are located on the trailer A-frame.

Yacuum is supplied from the tow vehicle to the actuator through the
supply line. The vacuum reservoir provides vacuum, stored at high levels,
for braking power when the tow vehicle engine vacuum is low, When the
vehicle is being operated with the brakes not applied, supply vacuum
passes through the normally open check valve and open synchronizing
valve to provide equal pressure (vacuum) to both sides of the power
diaphragm in the power brake booster. The booster, experiencing no
differential pressure (vacuum) across ity power diaphragm, exerts no
internal forces and generates no hydraulic output (o the disce brakes.

Upon receipt of an electrical signal from the brake controller an the tow
vehicle, the synchronizing valve shuts off the vacoum supply line and
admits atmospheric air directly to one side ol the booster power
diaphragm. The atmospheric air causes the power diaphragm to exert
force on the hooster hydraulic cylinder, generating hydraulic pressure to
activate the disc brakes. The synchronizing valve controls the pressure
acting on (he booster diaphragm in proportion to the strength of the
clectrical signal received from the brake controller on the tow vehicle. The
synchronizing valve appropriately admits atmospheric air or supply
vacuum to the booster power diaphragm as required. When no electrical
current signal is being received. the synchronizing valve isolates the
atmospheric port, admits supply vacuum to the booster power diaphragm,
equalizing the pressures on the power diaphragm, This results in reduction
of the hydraulic output and release of the disc brakes.

Disconnecting or severing the trailer supply line, under normal operating
conditions, will cause automatic and sustained trailer brake application.
Opening the supply line admits inrushing atmospheric air to the actuator
system. This inrushing air causes the Mow sensitive break-away check valve
to close, trapping supply vacuum on onc side of the boosler power
diaphragm and vacuum reservoir. The inrushing air, passes through the
synchronizing valve: pressurizes the other side of (he booster power
diaphragm, generating hydraulic output pressure which applies the dise
brakes. Once this occurs, the teailer brakes can be manually released by
depressing (for 10 seconds) the trailer brake release valve 1o deplete the
trapped vacuum in the booster and allow the check valve to re-open.

The trailer brakes normally reset automatically when the trailer vacuum
supply line is reconnected to the tow vehicle and engine vacuum reaches
the level of the vacuum trapped by the break-away check valve.

The break-away safety feature should be periodically checked. This is
easily accomplished any time the trailer is attached to the tow vehicle and
the engine has achieved normal operating temperature. Stopping the
engine has achieved normal operating temperature. Stopping the engine
and disconnecting the trailer supply vacuum coupling will activate the
break-away system. Installing the coupling plug (leaving trailer supply line
disconnected ), starting the engine, and attempting to move the vehicle will
confinm trailer brake activation, Depressing the brake release valve (hold
for 10 seconds) should release the trailer brakes (confirm by moving
vehicle). Re-connecting the trailer supply line to the tow vehicle will

resume normal operation.
Vacuum Hoses and Reservoir (Ref. Fig. 6)

The vacuum hoses and vacuum reservoir require service only if damage or
contamination is incurred. The trailer vacuum supply line (Item 8§ )
should be replaced if cracking, buckling, or abrasion is evident.

When the trailer vacuum supply hose is disconnected from the tow
vehicle, the hose end should be inserted over the stowage pin (ltlem 1)
at the base of the trailer tongue hoist, This prevents contamination
(insects, water, dirt, etc.) of the vacuum system.

The hose restraining spring assembly (Item 3 ) must prevent a
disconnected vacuum supply line from nearing the ground where it may
ingest cont; ation (sand, water, snow, cte.) Replace spring assdmbly if
it is stretched, broken, m sing, clc,

It diagnosis reveals that the brake actuator vacuum system has been
contaminated (sand, water, etc.), the system should be disassembled and
cleancd. All vacuum hoses should be removed and blown clean with
compressed air. The vacuum reservoir should be removed, rinsed with
clean water, thoroughly drained, and reinstalled. Only after extreme
contamination of the system would i1 be necessary to clean the other
brake actuator devices. The breakaway check valve (Item 27 Fig. 7) is an
exception and is discussed in a following section.

Synchronizing Valve (Ref. Fig. 7)

The SYNCHRONIZING VALVE responds to the controller current by
proportionally encrgizing the POWER BRAKE BOOSTER to which it is
attached, The synchronizing valve controls the differential pressure
Ivacuum) acting within the power booster, gencrating a hydraulic sutput
pressure which actuates the self-adjusting caliper disc brakes. The resulting
trailer braking action is essentially proportional to the braking action of
the towing vehicle.

The synchronizing valve (Item 26 ) does not require routine mainte
and should not be disassembled, Il careful diagnosis identifies a defective
valve, it must be replaced as a unit,

noee

Normal synchironizing valve operation can generally be determined by
listening for the ingestion of air into the valve filter as the brakes are
activated. Conneet trailer electrical connector and vacuum line to the tow
vehicle: start vehicle engine. When brakes are not applied, no air flow
should e at the breather. When the brakes are applied, air should
momentarily flow but should cease (o Aow if the brakes are held steadily
applied. Releasing the brakes will not cause air flow through the breather,
but internal system air flow may be momentarily heard.

If continwous air flow exists, the entire synchronizing valve should be
replaced,

If no air flow occurs when brakes are applied, listen for valve bu
clicking to assure that solencid is opera
(ltem 8) is not plugged.

g, Be sure breather element

2-13



If the solenoid is not operating, be sure an electrical signal (12 V) is being
received from the brake controller in the tow vehicle. If a signal is being
received, but solenoid is not functioning, check the solenoid coil
resistance and the continuity of related wires.

The solenvid coil can be electrically checked by disconnecting the trailer
electrical connector (7-way) and checking the coil resistance with an
h ter. The coil resi should be 1.5 to 3.0 ohms. The meler can
be connected to the “YEL” and “WHT" connector pins. If improper
meter reading is attained, disconnect solenovid wire connector and check
coil resistance attaching meter directly to solenoid wires (See fig. 13). If
coil resistance reading is alright, then the trailer wires, terminals, splices or
7-way connector are defective and sh?uld be repaired, If solenoid coil

«

resistance is improper, replace entire synchronizing valve assembly.

The synchronizing valve can be removed by disconnecting the solenoid
lead wires, detaching the vacuum hoses {ltems 5, 10 and 12}, and
removing the (hree retaining nuts (Item 13). Avoid loss of the valve
booster o™ ring scal (Item 17).

When installing the synchronizing valve, assemble o' ring (Item 17),
assemble valve to booster and secure with three nuts (Ttem 13). Install and
secure vacuum hoses, Reconnect solenoid wire connector,

__— SYNCHRONIZING
VALVE

SOLENOID

OHMMETER

SOLENOID
WIRES Fig. 13




Power Brake Booster

Operation (See Fig. 2)

The power brake booster generates hydraulic brake pressure when the
synchronizing valve admits atmospheric air into the lower booster cham-
ber while vacuum is being applied to the upper chamber. The resulting
pressure differential causes a hydraulic pressure to be generated by the
booster master cylinder.

Diagnosis (See Fig. 7)
If hydraulic pressure is not generated during normal operation, the

following items should be checked before the booster is suspected of
malfunction:

- Vacuum must be supplied to the system.

ra

The synchronizing valve must be operating properly This requires that
the tyailer electrical cord be connected to the tow vehicle. The brake
controller must be operating properly,

. The brake actuator breather element (ltem 8 ) must not be
obstructed with contamination,

4. The hydraulic system must be free of air. Be sure adequate Muid is in
the hydrawlic reservair (Item 32) and that no hydraulic leaks exist.
Bleed the trailer hydraulic system if necessary.

If the booster is suspected of malfunction, its basic operation can be
checked in the following manner:

. Connect the trailer (o the tow vehicle. Altach the vacuum supply hose
and clectrical cord. Stop vehicle engine,

r

Depress the trailer brake actuator release valve (ltem 25) for 10
seconds to remove all vacunm in the actuator.

o

Hemove the brake actuator shroud and lower caver pan lo expose the
brake actuator.

-

Detach the synchronizing valve (Item 26 ) from the brake booster
(Item 23 ) by removing the three retaining nuis. Do not lose the “o™
ring on the valve mounting face. Leave all vacuum lines attached,

. Plug the port in the mouﬁling face of the synchronizing valve to
prevent vacuum leakage at this point.

i

CAUTION:

Do not contaminate synchronizing valve. Vacuum may pull foreign
objects or contaminants into this port.

6. Start vehicle engine, Let engine idle.
7. Trailer brake booster should generate pressure and lock trailer brakes.

8. Check for vacuum at the exposed hole in the booster lower chamber
to which the synchronizing valve is normally attached. No continuous
air Mow (vacuum) should exist at this hole, Continuous air flow into
this booster chamber opening indicates a malfunction of the booster,

9. Hydraulic brake pressure should be generated by the booster when the
engine is started and should continue o exist while the engine runs,

If the brake pressurc diminishes, releasing the trailer brakes, after a
few minutes of engine operation the booster master eylinder is
malfunctioning.

10, Stop the vehicle engine. Disconnect the vacuum hose from the tow
vehicle.

. Release all vacuum in the brake system by depressing the brake release
valve 10 seconds. Listen for infake of air through the breather (Item
8 )

12, If air intake occurs through the breather when the release valve is
depressed for 10 seconds, but the (railer brakes fail to release,
hydraulic pressure may be trapped in the booster master cylinder.
Confirm this by momentarily loosening (1/2 turn) the hydraulic line
at the top of the buoster master cylinder. If hydraulic pressure causes
fluid to escape the booster is mallunctioning and should be replaced.

IMPORTANT: -

If fluid does not escape, immediately retighten the hydraulic fitting to
prevent the injestion of air through the loosened fitting. Air injestion
will require that the hydraulic lines be bled.

L’

Af no air low occurs through the booster breather when the release
valve is depressed, the breather element (ltem 8 ) or release valve
(Item 25) may be malfunctioning.

A mallunctioning brake booster should be removed and replaced as a unit
(Item 23) as described in the following section.

If the booster is functioning properly, reinstall the synchronizing valve
being sure to remove the temporary plug {see step 5§ above) and reinstall
the 0" ring between the valve and booster mounting faces.

REMOVAL AND REPLACEMENT

1. Disconnect trailer vacuum supply hose from tow vehicle.

2. Deplete all brake system vacuum by depressing the brake release valve
for 20-30 seconds,

L)

s

K
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. Remove LPG tanks.
. Remaove brake actuator shroud.

. Remove knob, lock nut, mounting screws and name plate from brake

release valve ([tem 25)

. Detach trailer vacuum supply hose from fitting . (Item 15)

Remove nut and lock washer from terminal bolt . (ltem 16)

. Remove lower pan of booster shroud,

Disconnect synchronizing valve wiring connector.

. Disconnect vacuum hose from hose fitting . (Item 10, Fig. 6)
. Disconnect and remove the stecl hydraulic brake line.

. Remove the four mounting bults securing the power booster mounting

bracket to the trailer chassis.

. Remove the brake actuator assembly from the chassis,

IMPORTANT:

If the actvator assembly is to be disassembled, identify all hose
connections as they are disconnected to assure proper reassembly.

. Detach hoses from breather and chamber fittings, (Items 1 & 7)
. Detach hoses from breakaway check valve. (Item 27)
. Remove three nuts (Item 13) holding synchronizing valve to booster.

. Remove synchronizing valve (ltem 26), release valve (ltem 25) and

attached hoses as an assembly.

. Remove hydraulic reservoir/breather assembly (Ttem 32) from masier

cylinder. Remove hydraulic line.(Item 21}

. Remove breakaway check valve. (Item 27)

To replace brake actuator, reverse above procedure. Apply pipe thread
sealant to all male pipe threads of the vacuum line fittings. Do not
apply sealant (o hydraulic fittings.



Breakaway Check Vailve

The trailer brakes are aulomatically applied any time the trailer VACU-
UM SUPPLY LINE is severed or disconnected. Atmospheric air entering
the supply line causes the CHECK VALVE to close, trapping vacuum in
the low pressure side of the booster power chamber. The inrushing atmos-
phere depletes the vacuum and the vacuum in the high pressure side of the
booster power chamber. The atmospheric pressure causes the booster to
generate hydraulic pressure which applies the trailer brakes.

The normally open, flow sensitive break-away check valve (See Fig 14
and Item 27, Fig. 7) can become contaminated and may require disassem-
bly and cleaning. The basic function of this valve can be checked by
removing the valve, blocking “SYNC™ port, and blowing air into the end
marked "VAC SUPPLY". Genlle blowing should result in free flow
through the valve. Blowing abruptly, however, should cause the valve to
seal tightly blocking air {low.

To clean and inspect the check valve, remove the attached two vacuum
hoses, remove and disassemble the check valve. Clean and inspect check
valve parts. Properly reassemble check valve and tighten to specified
torque (See fig. 14). Use thread sealant on male fitting threads.
CAUTION:

Reinstall check valve as shown in Figure 7, being sure that the end
stamped “Booster” is attached 1o the power brake booster.

Breakaway Check Valve
i

N :

**TIGHTEN TO
1517 FT. LBS.
TORQUE

2) (3 9

INORMALLY OPEN TYPE)

Fig. 14

No. Part No. Description

1 200937-H End cap
2% N-1I728-DU O ring
3% 6D2000-AC  Spring
4% C-11472-A  Valve seal #r
5 200971-C Body
RC-10-AB Repair kit - break-away check valve

*Indicates parts furnished in repair kit (Midland-Ross Part No. RC-10-AB)
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) Fig. 15
‘ No. Part No. Description 8 N-14514 Knob
9 3-X-4009 Screw
* 1 44W72125 Retaining ring *10 N-T11728-N 0" ring *lndicates parts furnished in repair kit (Midland-Ross
"3 N-11728-CT  “O" ring 1 C-10712 Hose nipple Part No. RN-31-N}
£3 600981 Valve assembly 12 4-X-2662 Washer
4 101602 Piston *13 600399-CN  Spring
5 200529-A Body 14 101601C End cap
6 N-14515-BF  Nameplate 15 2.X-5501 Nut
7 02W11628 Nut

15
14

2

Brake Release Valve

3 4 ]

Brake Release Valve
The brake release valve operating knob protrudes from the roadside of the
actuator housing behind the L.P.G. tanks. The valve is normally closed
(spring loaded). Depressing and holding the valve knob opens the valve,
admitting atmosphere 1o the low pressure side of the power brake booster.
Removal

1. Loosen knob lock nut (Item 7 ). Remove knob (item 8) and nut.

2. Remove two mounting screws (ltem 9 ). Remove name plate (Itemé )

3, Remove brake actuator lower cover pan,

4. Remuove valve assembly.

5. Remove vacuum hoses from fittings.

Installation

1. Reverse above procedure,
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Curb Side

Road Side

Bottom View

Road Side

:_.: I.:.qfr,ﬂ :
O
&

Front em—pe

Q8999

Curb Side

Fig. 16

Hydraulic Brake Lines and Fittings

The hydraulic brake lines are standard Automotive steel tubing, double
flared.

NOTE: IF ANY SECTIONS OF TUBING ARE REPLACED BY
MAKING UP IN THE FIELD, IT IS MANDATORY THAT STEEL
TUBING, WITH ENDS DOUBLE FLARED, BE USED.

The fittings are standard brass Automotive flared type for brake lines.

The brake hose is standard Automotive type for use with brake fluid — do
not substitute.

Be sure brake lines are properly attached so thal no portion is hanging
loose or rubbing or being rubbed against anything. Use tubing clamps
(See fig. 17). When replacing lines use original clamps or equivalent.

Tee fitting ([tem 13) is accessible thru inspection cover in chassis under-
belly.

No.  Part No. Description
1 5-370-7 Umpco 7/16" hose clamp
2 5188 Hose clip
3 5150 Frame bracket
4 400282 Brake hose
5 — Tube clamp 3/16"
6 29298 Tube assembly 3/16” roadside
7 29299 Tube assembly 3/16” curbside
8 29300 Tube assembly 3/16" short
9 15233 Running tee 3/16™
10 250x4 Female adaptor 1/4"
400275 Connector - lube assembly 1/4”
(RS.-23, 25T & D)
1 400424 Connector - (ube assembly 1/4”

(RS, -25°C, 28',31")
400276 Connector - tube assembly 1/4”
(C.5,, all models)

12 400423 Cross line assembly 1/4”
13 702 x4 Union tee 1/4”

14 502x4 Union elbow 1/4"

15 400278 Actuator line 1/4”

16 = Tube clamp 1/4



Flexible Brake Hose Removal

b

4

. Release pressure on system by pushing brake release valve.

. Disconnect flexible hose from steel brakeline. Hold fitting on flexible
brake line stationary with open end wrench as shown in Fig. 18, Using
“tube nut wrench' rotate tube nut off of flexible hose. Remave clip
securing brake hose to bracket.

. Remuove clip securing flexible hose to shock absorber bracket.

- Disconnect flexible brake hose from caliber housing using “tube nut
wrench.”

Flexible Brake Hose Replacement

1

=

wn

. Reassemble flexible hose securing first to back side of caliper, finger
tight only.

- Install elamp into shock absorber bracket,

. Install Nexible hose into hose bracket with clamp.

-Hold flexible hose with open end wrench and with “tube nut
wrench”, tighten tube nut until it bottoms out, then tighten securely

1/6 additional turn,

CAUTION: Do not twist hose. See Figure 17 and 18 showing
correct and incorrect installation,

- Tighten tube nut at caliper with tube nut wrench until it bottoms out,
then tighten securely 1/6 additional turn,

Sec Figure 46 for bleeding brakes.

Flexible Brake Hose - Correct Installation

Fig. 17
Flexible Brake Hose - Incorrect Installation

Flexible Brake Hose — Removal




Caliper Disc Brakes
Operation and Diagnosis

The Caliper Disc Brakes on the (railer are “‘floating™ type, and are
sell adjusting. The caliper assembly does not need to be removed or
disasscmbled to replace worn linings. (See section on Lining Replace-

The significant Teature of the “floating™ caliper operation is that it is free
to slide on the two mounting studs on mounting bracket. Figure 20 shows
a simplified cross section of the caliper, unapplied and applied, and the
forces at work when the brakes are applied.

Upon application of the brakes, the fuid pressure behind the piston
increases. Pressure is exerted equally against the bottom of the piston and
also against the bottom of the cylinder bore. The pressure applied to the
piston is transmitted to the inboard rotor surface. The pressure applied to
the bottom of the cylinder bore forces the caliper to slide or move on the

<3
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ing studs toward the inboard side, or toward the trailer. Since the
caliper is one piece, this movement causes the outboard section of the
caliper to apply pressure against the back of the outboard lining assembly,
forcing the lining against the outboard rotor surface. As the line pressure
builds up the two lining assemblies arc pressed againsi the rotor surfaces
with increased force, bringing the trailer 1o a stop.

Un-applied
ment).
Applicd
Hydraulic
Fluid &
Pressurc

In actual practice the application and release of the brake pressure causes
a very slight movement of the piston and caliper. Upon release of the
braking effort the piston and caliper merely relax into a released position.
In the released position (he lining assemblies do not retract any

appreciable distance from the rotor surfaces. f

As the brake lining wears, the piston moves out of the caliper bore and the
caliper re-positions itself on the mounting studs an equal distance toward
the trailer. In this manner the caliper assembly maintains the inboard and
outboard lining assemblies in the same relationship with the rotor surface
throughout the full life of the lining.

Inspect the brake lining periodically, and especially when the wheels are
removed (tire rotation, etc.). Check both ends of the outboard lining by
looking in at each end of the caliper, These are the points at which the
highest rate of wear normally occurs. However, at the same time, check
the lining thickness on the inboard lining asscmbly to be sure that it has
not worn prematurely, Look down through the inspection hole in the top
of the caliper to view the inboard lining assembly.

IMPORTANT

A ftapered wear pattern may occur on floating caliper dise brake linings,
which is normal,

Lining assemblies are (o be replaced when:(Fig. 21)

1. They arc worn to a 1/16 inch to 3/32 inch of lining material left or
1/16 min. between steel backing plate and rotor at any one point.

2. There is more than 1/8 inch taper from end to end of the lining
material.

Brake Lining Wear

Steel Backing

(Stator) Plate Figion

1/8" Max. Taper 1/16” Min.

ey e
Matcrial

Fig. 21

NOTE: When the trailer brakes are unapplied, there is no residual (back)
pressure allowed in the hydraulic brake system. Residual pressure to a disc
brake will cause it (o drag, resulting in noisy brakes and premature lining
wear,

A very light drag of the rotor is present in disc brakes at certain times,
especially immediately after a series of brake applications, one immediate-
ly after another, This is acceptable as long as the hub and rotor can be
rotated by hand.



Caliper Disc Brake Assembly

Item No.
No. Req'd.
1 4
2 2
3 1
4 2
5 2
6 2
7 1
8 1
9 1

10 1

11 2

12 1

13 1

14 2

15 5

1

17 5

Part Name

Screw-hex Mange

Pin-clevis

Plate-secondary

Stator & Lining
Assembly

Spacer

Clip-pin

Boot

Piston

Q-ring

Housing

Screw-bleeder

Insert-seat

Plug-protective

Sleeve

Boli-hex head

Mounting bracket
Assembly

Lock nut

Part Nos.
Caliper & Mtg.
Brkt. Assy.
Curb Side Road Side

30175 30174

27632

27633

27628

283123

27635

28126

26104 Caliper
27629 Brake Hyd.
27578 28639
28640

26127 Hsg.
26135 Assy.
26930 29222
28625 ]

28429

29295 19294

29236

*All items are identical to 30175 except as shown

18 1
19 1

Dust shield
Hub & rotor

100986
100989 CH-C

**Note correct position of pads when replacing.



Brake Lining Replacement

(For lining wear allowable see procecding section on “Operation &
Diagnosis™)

NOTE: Linings may be replaced on the trailer without removing the
brake, Normally all linings should be replaced on the trailer at the same
time. It is essential that all linings on an axle must be replaced at the same
fime,

REMOVING BHRAKE LININGS

1. Remove brake fluid from Master Cylinder reservoir, il necessary. so
that it has just enough fluid to cover bottom of reservoir. Some Tuid
must be left to prevent intrapment of air in the master cylinder. This
is done so that when pistons are pushed back 1o make space for new
lining assemblics, the reservoir will not over Mow. The reservoir is
located inside the trailer, at the left { Roadside) front corner.

NOTE: Check fluid level in reservoir after linings are replaced in the first
two calipers. Fluid level should not be over 172 full, Remove Nuid as
necessary so that reservoir is bess than 1/2 full,

2. Trailer should be raised evenly. Place jackstands under tra
remaove \\'hl“'l\.

er and

NOTE: Work on anly one brake at a time.

3. Orient Mar on hub of rotor until it is directly below bottom edge of
brake lining (Fig. 24 & 25).

S

- Remove clip pins from end of clevis pins and pull out clevis pins (Fig.
),

n

Pull caliper out board to bottom out the piston,

b

Remave linings by sliding out botiom end of caliper (Fig. 24 & 25).

Fig. 23

Fig 2

4

CHECK CALIPER PARTS

1. Check around the caliper for hydraulic fluid leaks, 11 evidence of leaks
is noted, brake should be overhauled.

NOTLE: Some assembly fluid may be present. Do not confuse with
Teakage.

Fd

Slide ecaliper back and forth on mounting studs to see il il is lree,
Check mounting studs for looseness. Replace bracket if mounting

studs are loose,

-

. Wipe caliper clean and check dust boot for cracks, cuts or other
thmage. Overhaul if damage is noted

4. Apply o small amount of dry film lube, preferably Molydisulfide base,
to mounting studs (See Fig, 30).



BRAKE LINING INSTALLATION

NOTE: Be sure that the friction surface of the linings are next to the rotor
(disc ),

1. With piston pushed in and caliper pushed inboard so outbeard plate is
against rotor, install lining between piston face and dise, being careful

not to pinch boot between lining backing plate and piston. (Fig. 26

2. Pull forward on caliper and then install the other lining between disc
and (outside) secondary plate of caliper housing. (Fig. 27)

NOTE: When installing linings, slide them in from the top end of the
brake.

3. While holding linings in place, install the two clevis pins. engaging with
slots on end of linings, (pin heads on the outside.) (Fig. 27)

=

. Install clip pins in holes on end of clevis pins. (Fig. 23)

Check torque on the four (4) caliper assembly bolts. It should be
45-50 Ib-fr. (Fig. 28)

wn

6. Check reservoir of Master Cylinder and fill to a 1/4" from the top of

reservoit.

-1

. Hub and Rotor Assembly shiould rotate by hand, with brakes released.

& Mount wheels and road test.

Fig. 27
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Servicing the Caliper Assembly

REMOVING THE CALIPER ASSEMBLY FROM VEHICLE

CJack trailer at marked jack locations behind axle on main frome, Place
garage stands under trailer.

[

Index marks should be added to wheel and dise, then remove wheel,
Indes marks to preserve balance of wheel,

L]

Remove brake fluid from Master Cylinder reservoir as required so that
it has enough Muid o just cover bottom of reservoir approximately
18 inch deep.

4=

. Remove brake linings as deseribed in section “Brake Lining Replace-
ment™. This requives remaoval of clevis pins and clip pins

wh

. Remove four (4) brake assembly bolts, backing plate and two (2)
spacers, (See Fig. 29)

NOTE: Replacement of mounting bracket or dust shield does not require
brake hose disconnection. Remove clamp sccuring Mexible hose to shock

absorber bracket. Support caliper housing to avoid streain on brake hose.

6 Disconnect flexible hose line at caliper housing.

7. Slide brake housing assembly off of the mounting studs. Lightly tap
with plastic or rubber head hammer if necessary . (See Fig. 30)

CHECK BRAKE MOUNTING BRACKET
1. Check for loose bolts and mounting studs.
N

21 studs are loose replace brcket,

3. Wipe off and lubricate mounting studs with a dry film Tubricant,
preferably with a Molydisulfide base,

NOTE: Brake housing should slide by hand on the mounting studs.

4. The five locknuts and bolts holding mounting bracket and dust shicld
to spindle flange should be twrqued 25-30 1h-11 (See Fig, 37)

Fig. 30



l

DISASSEMBLING THE CALIPER
L. Remove pistan by following means:

Blow out with compressed air, Observe caution that the piston does
not pop out of control or become damaged. Place caliper housing on
top of shop cloth, piston down, and blow air thro inlet port. Wipe
clean and replace if scored.

I piston is not removable by this method, excessive corrosion or
binding of piston in cylinder bore is evident. Replace housing
assembly. (Fig.31)

2. Remaove boot from caliper housing. (Fig. 32)

3. Use small pointed wood or plastic tool to remove O-ring seal. Do not
seriteh evlinder bore or damage seal groove. Discard seal. (Fig. 33)

CLEANING AND INSPECTING CALIPER ASSEMBLY

1. Clean all parts with aleohol or brake fluid, Use air hose to blow oot
passages and cylinder bore,

2. Remowve eylinder wall defects with a fine crocus cloth. Do not use
abrasives. If they do not clean up replace housing.

08 piston s pitted or scored, discard and replace piston,

NOTE: Do not use gasoline, solvent, or any other petroleum base product,

Fig. 31

Fig. 32

Fig 33
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ASSEMBLING THE CALIPER

- Place caliper housing on clean bench, open end of eylinder up.

[

- Lubricate eylinder wall with brake fluid — wipe clean first,

s

L Dip O-ring in brake fluid and install in second groove in cylinder,
Check o see it is not twisted in groove.

4. Install boot in first groove in cylinder.

Y

~Coat O.D. of piston with brake fTuid,

6. Use small Mat plastic or smooth wooden ool (o work boot around the
closed end of piston. (Fig. 34)

~1

CPosition piston square and gently work piston straight in until it
bottoms out, The boot should slide up the piston. Bead in LD, of boot
should come to rest in small groove at end of piston. (Fig. 35 & Fig.
36)

NOTE: Forcing misaligned piston may result in damaging seal & O.D. of
piston.

Fig. 34 Fig. 36

Fig. 35
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8. 1f mounting bracket was not removed from spindle place housing
assembly on mounting studs. Be sure studs are clean and apply a dry
film lubricant (prefeeably a Molydisulfide base) to mount in studs
(See Fig. 30)

£

s removed or a new mounting bracket is being
to mounting

_If mounting bracket wi
installed, place housing assembly on mounting studs pric
on spindle flange. Mount housing assembly; mounting bracket and
dust shield at the same time.

Caliper housing assembly is to be inboard and towards rear of trailer
and should be on the centedine of spindle arm. (See Fig. 37). Insert
the five mounting bolts and lock nuts, Torque lock nuts 25-30 1h-t.
(Fig.37)

10, Connect brake hose.

11, Install disc assembly making sure bearings are lubricated and axle
torqued propery. (See section on installing hub and rotor assembly ),

12, Assemble two (2) spacers and secondary plate to housing with four (4)
bolts. Wide part of spacer to outside. (Fig, 37). Torgue bolts evenly 1o
45-50 Ib-t. dry torque, (Fig. 39)

13. Push caliper assembly inboard on mounting studs and install brake

lining between piston and disc. Pull caliper toward rotor (disc) and
install lining between secondary plate and disc. (See section on Brake
Linings)

NOTE: In cach case the friction material of the lining is to be next to the

dise. Make sure edge of rubber boot is not pinched between piston and

lining.

14. Install clevis pins from outhoard side (secondary plate side) aligning
the lining slots with the clevis pins, Push pins through and install clip

pins on clevis pins. (See section on brake lining instablavion)

15, Attach brake hose.




16,

)

- Actuate brakes by connecting trailer to proper tow veh

Bleed brakes. Pressure bleeding preferred. Open upper bleeder and
allow brake to fill with Muid. Let Quid run until all air bubbles have
escaped and Huid runs clear. Close bleeder screw while pressure s
being applied. (Fig. 41) Bleed each caliper separately. (See section on
bleeding brake system)

. Remove pressure bleeder reservoir adapter, Fill reservoir with DOT 3

brake Muid to 1/47 from top, Replace reservair cover

. Cheek for leakage.

- With brakes released, rotate disc by hand. It must tum freely with

possibly a slight drag. I excessive drag exists, see trouble shooting
section.

- Install wheel,

- Road test — 2040 mph with relatively hard stops,

Fig. 41



Hub and Rotor
LATERAL RUN-OUT (Fig.42)

Lateral run-out is the movement of the rotor from side to side twobble) as
il rotates,

- Tighten spindle nut until wll end play is out of bearings: This lateral
checking run out only (See note)

o

Secure a dial indicator to some portion of the suspension or some
fixed point relative to the suspension. (See Photo), Place the point of
the system so that it contacts the rotor face approximately 1 inch
from the outer edge (0.D.) of rotor,

i

L Turn the votor one complete revolution, and check the indicator as
rotor moves,

&

. Lateral run-out should not exceed 020 inches.

A

If rotor is within specification, readjust spindle nut to manufacturers
specification, while rotating hub and rotor assembly, to establish zero
end play.

6. If rotor is out of specitication replace bearings and re-check.

NOTE: After checking rotor, it is very important to readjust the spindle
nut to the correct bearing end play: failure to do so will quickly cause
bearing failure.

PARALLELISM

Parallelism refers to variations in thickness of the rotor, Excessive
thickness variation causes excessive lining wear,

I. Thickness variation should not exceed 001 inches.

2. To check parallelism, measure the thickness of the rotor at four or
more equally spaced points around the braking surface of the rotor.
All measurements must be made at the same distance from the edge of
the rator, preferable at the midpoint between the 0.1, and 1.D. of the
braking surface. (Fig.43)

300 votor is out of specification and cannot be re-machined it is to be
replaced. (See Machining section)

\\Vl_

CHECK ROTOR
THICKNESS VARIATION
AT FOUR OR
MORE PLACES

Fig. 43

ROTOR SURFACE CONDITION

The rotor braking surface may have slight grooves around the circum-
ference. However, a badly chattered surface or one with torm metal, or
one that is out of parallelism should be re-machined if possible or
replaced. (See Machining section), Normally the surface will become
somewhat polished with a few shallow grooves (rebatively smooth) around
the circumference.

MACHINING

Dise brake rotor dimensions, parallelism and runout musi be held within
close limits. Use anly first ¢lass equipment in good condition, and follow
equipment manufacturer’s instructions exactly. Under no circumstances
a rotor be rechucked between the two braking surfaces,

On all disc brakes, always remove an equal amount of metal from each
side of rotor, DO NOT EXCEED MINIMUM THICKNESS SPECIFICA-
TIONS, of 940 inch. cast in rotor and parallelism of 001 inch.
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REMOVING HUB AND ROTOR ASSEMBLY (Fig. 44 INSTALLING HUB AND ROTOR ASSEMBLY ¢ Remove hub and rotor assembly and inner bearing.
L. With trailer raised evenly on jackstands, remove wheel NOTE: Before installation make sure that the grease in the hub is clean . Remove the bolts which attach Splash Shield & Mounting Bracket
and adequate, the inner cone and roller assembly and grease retainer are to the spindle Mnge
208 only rotor is to be removed leave caliper housing assembly on Tubricated and in good condition, and the rotar braking surfaces are clean.
mounting studs. Use general chassis grease, spec. MIC 75-B, available from Ford parts 2 Installing the Splash Shield & Mounting Bracket (Fig. 45)
departments
3. Remove the grease cap, cotter pin nut from the hub, and the lock, a. Replace Splash Shicld by reversing the order of removal steps

adjusting nut from the hub, and the lock, adjusting nut, and thrust
her from the spindle.

1. Slide hub and rotor assembly on spindle, with wheel mounting studs above,

facing out.
b Align mounting holes and install attaching bolts. Tighten to 25-30

4. Remove outer wheel bearing cone and roller assembly from hub 2 Install outer bearing, thrust washer, and spindle nut. -1t

5. Remove hub and rotor assembly from spindle. (Fig, 441 3. While rotating the wheel, tighten the spindle nut with a 12-4nch . Reinstall hub I rotor assembly, caliper assembly, and wheel as
wrench until there is o slight tension. Then back off one noteh and deseribed under “Installing Hub and Rotor Assembly ™. Torque

6.1 dust shield or mounting bracket needs to be replaced, see section on install cotter pin. There should now be from 0017 1o 010" end play wheel nuts to vehicle manufacturer’s specifications.

replae

2 rolor splash and mounting bracket, in hub_ If not, back off one more natch.
d.  Lower vehicle,
4. Install a dial indicator and check the runout of the rotor on both

sides. The runout must not exceed 020 inches.

S tmportant: alter checking rotor runout 1o specification, readjust

wheel bearing clear:

6.1 rotor runout exceeds specifications, discard and replace hub and
votor ssembly  if new bearings do not correct runout.

7. Clean grease cap, coating the inside with wheel grease (do not fill) and
install the cap.

5, Re-install caliper assembly 4

9 Install the wheel and torgue wheel nuts 1o specii

10, Lower vehicle
11, Road test the vehicle,

REPLACING ROTOR SPLASH SHIELD & MOUNTING BRACKE1
L. Removing the Splash Shicld & Mounting Bracket:

Replacement of splash shield is necessary anly
mounting bracket is to be replaced,

Wit s damaged, or it

Fig. 44 a. With vehicle raised evenly on hoist or jackstands, remove wheel.,
h. Remove the caliper assembly, but do not disconnect brake line:
suspend caliper Trom a wire ook or loop on front suspension, See

section on servicing caliper assembly, if it needs servicing.
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Bleeding Hydraulic Brake System

The hye
bleeding (recommended) or by manual bleeding. Both procedures are
described below

ic brake system can be successfully bled by either pressure

Use only brake Muid labeled “DOT 37,
PRESSURE BLEEDING

A 30 psi
hydraulic brake system,

pressure bleeding apparatus should be used in bleeding the

I, Tighten all hydreaulic fittings and bleed serews

[

. Remove booster reservoir cover,

fad

CFil peservoir oo within 14 inch of top with “DOT 3" brake fluid.

4

Attach pressure bleeder to master cylinder resenvoir. Be sure pressure
bleeder contains adequate amount of proper Muid.

_Pressurize the brake system reservoir to 30 psig

wn

. Attach bleeder hose to top bleed screw of dise brake caliper and place
v 1o cateh fluid (See Fig. 461,

[

hose end in conta

~

. Loosen bleed serew and bleed fluid until vir is expelled and clear Nuid
flows. Tighten bleed serew, Remuove hose.

=

 Repeat steps (6) and (71 on the top bleed screw at each trailer wheel
(See Fig. 46 ). Always start with wheel closest to master evlinder on
cach side of trailer

-]

_Conneet trailer vacuum line and electrical connector to tow vehicle,

10. Start engine, Rapidly apply and release the trailer brakes several times
using the manual control lever. Stop engine.

11. Repes

steps (61, (T and (8) above

12, Release  pressure in pressure bleeder apparatus and remove from

FeSCrvoir,
13, Relill reservoir with Muid to 174 inch from top
14, Replace reseryoir cover and diaphragm.
MANUAL BLEEDING

Manual bleeding requires the brakes be actuated by the tow vehicle brake
controller as hydraulic fluid is bled at the trailer wheels.

1, Connect trailer vacoum supply hose and clectrical connector 1o tow
vehicle,

(]

CBLOCK TRAILER WHEELS.

Lo

~ Tighten all trailer hydreaulic fittings and bleed serews.

4. Remove booster reservoir cover,

h

il hydraulic reservoir to within 14 inch of top with “DOT 37 brake
fluid.

o

. Start tow vehicle engine.

=~

* brake caliper and place
L4601 Always start with

Attach bleeder hose to top bleed screw of
hose end in container to cateh fluid (See
wheel closest to master cylinder on each side of trailer,

»*

Apply and hold manual control lever on brake controller.

=l

. Loosen bleed serew to allaw uid ow.

1

Tighten bleeder while fluid is Nowing. then release brake controller
Tever.

CRepeat steps (71 (85, (90 and (10} antl all air is expelled and clear
fluid flows at all wheels, Tighten bleeders. Stop engine.

IMPORTANT . Replenish fluid in master eylinder reservoir as necessary .
Do noi allow reservoir 1o become empty while bleeding system, Doing so
requires rebleeding entive hydraulic system.

12, Refill reservoir to 14 inch from top.

13, Replace reservoir cover and diaphrigm




Troubleshooting the Brake System

1. NOISY TRAILER BRAKES

PROBABLE CAUSE
Considerable use of trailer
brakes, particularly using
trailer brakes only (glazed lin-
ings).

Lining work to backing plate.

Dragging brakes

Loose caliper(s).

Excessive lateral run-ont of
rotor,

Parallelism of rotor faces not
within specification.

Wheel bearing not adjusted
properly.

REMEDY
Decelerate from 40 mph to 30 mph

ten 1o fifteen times, using trailer brake
only (reburnishes linings)

Replace lining assemblies. Check and
repair rotor if required.

{See “Dragging Brakes” below)
Check fit on mounting stud and
mounting brackets. Check mounting

brackets. Tighten all loose bolts.

Check and  repair per “Hub and
Rotor” section.

Check and repair per “Hub and
Rotot" section.

Adjust wheel bearings.

2. DRAGGING TRAILER BRAKES

PROBABLE CAUSE

Break-away system activated.
Brake controller not relcasing
(accompanied by continuously

glowing green indicator lamp).

Caliper binding on mounting
stud.

Binding caliper piston.
Rostricted brake line(s).

Synchronizing valve not re-
leasing.

Power brake booster not re-
leasing.
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REMEDY

Operate brake release valve.

Check  controller  wiring.
vehicle brake light switch.,

Adjust

Remove caliper and clean stud. (See
“Caliper Removal’’ section).

Repair caliper per instructions.
Repair, clean or replace line{s).

Check and replace synchronizing valve
if necessary.

Check or replace il necessary.

Restricted  vacuum  line on
brake actuator.

Vacuum supply check valve on
tow vehicle malfunctioning,

Check and repair.

Check, repair or install properly.

3. GRABBY OR LOCKING TRAILER BRAKES

PROBABLLE CAUSI:

Trailer brakes teo effective.
Rusty rotors or maoist linings
alter irailer stowage.

Malfunctioning  brake con-
troller.

Malfunctioning synchronizing
valve

Loose wheel bearings.

Worn rotors.

REMEDY

Reduce  sensitivity  adjustment  on
brake controller.

Make several stops to burnish brakes.

Check  controller  output,
contredler if necessary.

Replace

Check and replace valve if necessary.

Adjust wheel bearings.

Check and repair rotors.

4, WEAK TRAILER BRAKES
PROBABLE CAUSE

Brake controller sensitivity sel
to low.

Low vacuum.

Faulty wiring.

Low fluid level in trailer brake
acluator

Air in trailer brake hydraulic
system.

Grease or oil on brake lining.

REMEDY

Increase trailer brake scnsin')hy ad-
justmen| on controller,

Repair  leakage in  brake system
vacuum lines. Clean vacuum supply
check valve. Improve engine perform-
ance to achieve proper manifold
vacuum level.

Tnstall proper ground wire, Use proper
size wires. Make clean, firm connec-
tions.

Repair leaks in sysiem. Refill reservoir
and bleed trailer brake system. Check
power booster stroke.

Bleed hydraulic brake system.

Check and repair wheel grease seals.
Replace linings if necessary,

Hydraulic fluid on lining.

Glazed linings.

Worn linings.

Caliper binding on mounting
stud

Improper linings.

Restricted brake linels).

Correct Muid leak. Replace linings if
NCCessary.

Decelerate from 40 mph to 30 mph
ten to fifteen times, using trailer
brakes only (reburnishes linings).

Replace linings.

Remove caliper assembly and clean
mounting stud per instructions,

Replace linings per instructions.

Repair or replace line(s).

§.SLOW ACTING TRAILER BRAKES

PROBABLE CAUSE

Dirty synchronizing valve filter.
Excessive (railer brake power
booster stroke,

Restricted brake linels).

Restricted  vacunom  line  on
brake actuator.

REMEDY

Clean filter,

Check stroke. Repair hydraulic leak,
replenish hydraulic Muid, bleed brakes
if necessary.

Repair or replace ling(s).

Check and repair.

6. INOPERATIVE BREAK-AWAY SYSTEM

FROBABLE CAUSL

Pastially blocked or buckled
trailer vacuum inlet line.

Inoperative break-away check
valve.

Vacuum  leakage in irailer
brake actuator system,
Inoperative  vacuum  supply

check valve (tow vehicle).

EN

DY

Clean. repair, or replace hose and
Tittings.

Clean and repair check valve. Install
properly.

Check and repair vacuum leakage.

Check, clean, repair. Install properly.



————

7. INOPERATIVE TRAILER BRAKES

PROBABLE CAUSE
Hydraulic Muid leakage or low
fluid level in trailer brake

actuator.

No vacwum in trailer brake
actuator,

Inoperative brake controller,

Inoperative  synchronizing
valve.

Inoperative trailer power
brake booster,

Brake-away check valve in-
stalled backwards.

REMEDY

Repair leaks in system, refill reservoir
and bleed trailer brake system. Check
power booster strake. :

Connect supply hose, Inspect supply
vacuum check valve on tow vehicle tfor
proper  orientation.  Clean  plugged
vacuum supply line.

Check and correct wiring. Check and
correct vehicle stop light switch opera-
tion. Check and replace controfler if
necessary.

Check wiring. Clean filter. Check and
replace valve if necessary.

Check booster. Replace booster if
necessary.
Install break-away check valve
properdy.

8. TRAILER PULLS TO ONE SIDE WHEN BRAKES ARE AFPLIED

ROBABLE CAUSE

Incorrect or uneven tire
pressure,

Unmatched tires on same axle.
Resiricted brake line{s).

Lining glazed.

Uneven lining wear,

Caliper binding on mounting
stud

Binding caliper piston,
Defective or damaged lining
asscmblies (grease or  brake

Nuid on linings).

Loose calipers.

REMEDY

Adjust tire pressure,

Match tires on same axle,

Repair or replace line(s).

Decelerate from 40 mph to 30 mph
ten lo filteen times using trailer
brakes only,

Replace lining in complete axle sets,

Remaove caliper assembly and  clean
mounting stud per instructions

Repair caliper per instructions

Replace linings in complete axle sets.

Check and repair.

9. ENGINE RUNS ROUGH WITH PLUG IN VACUUM SUPPLY LINE

PROBABLLE CAUSE
Coupling scal damaged.

Vacuum hoses or fittings leak-
ing.

Counpling plug not fully en-
gaged.

REMEDY

Replace coupling.

Tighten fittings or replace damaged
hose.

"is Properly engage. Clean and lubricate

coupling if necessary,

10. ENGINE RUNS ROUGH WHEN TRAILER SUPPLY HOSI IS

CONNECTED
ROBABLE CAUSE

Couplings not fully engaged.

Coupling seal damaged.

Yacoum hoses or fittings leak-
ing.

Malfunctioning synchroniring
vilve,

REMEDY

Properly engage. Clean and lubricate
per instructions.

Replace coupling,

Tighten filtings or replace hose if
necessary.

Check and replace valve if necessary.

11, ENGINE RUNS ROUGH ONLY WHEN TRAILER SUPPLY HOSE IS
CONNECTED AND TRAILER BRAKES ARE ACTUATED

PROBABLE CAUSE

Malfunctioning trailer power
brake booster.

Malfunctioning synchronizing
valve,

REMEDY an

Check and repair or replace booster il
necessary.

Check and replace valve il necessary.

12. GREEN INIMCATOR LAMP ON BRAKE CONTROLLER GLOWS
WHEN BRAKES ARE NOT BEING APPLIED.

PROBABLE CAUSE

7-way comnector or wiring
terminals contaminated  with
moisture and salt or dirt.

Red controller wire improper-
ly connected (new
installations).

REMEDY
Clean, dry and lubricate contacts and

terminals.

Connect red wire to VOff” side of
vehicle brake light switch.

Activation of sway control on
trailer is being indicated by
green lamp.

It vehicle brake lighls are
simultancously on, vehicle
brake switch may be im-
properly adjusted or defective.

Brake wire {yellow) shorted to
positive clectrical wire at some
point.

If green lamp glows, with the
red and yellow wires discon-
nected, the brake controller is
defective.

Correct sway control unit if necessary.

Adjust vehicle brake light switch per
manufacturer’s instructions.

Correcl wiring problem,

Replace brake contruller.

2-33



Adaptor Tee Application Chart

Year Model Type Brake Weather-
head No.

AMERICAN MOTORS CORPORATION
1978-T1 All All types 7906
1971-66 All All types 7829
1965 & earlier All with 3/16" line Alltypes
1965 & earlier All with 1 /4" line All types
AMERICAN MOTORS - JEEP
1978-67 Universal Jeep Disc 7900
1978-67 Gladiator, Wagoneer, C-101 All types 7906
1966 & earlier All with 3/16" line All types 7900
1966 & carlier All with 1 /4" line All types 7900
CHRYLSER CORPORATION
1978.67 All All types 7905
1966 & earlier All All types
DODGE TRUCK
1978-67 A-100, D-100; D-200 w/power disc All types 7905
197567 D-200, D-300 All types 7900
FORD MOTOR COMPANY
1978 Fairmont, Zephers All power
1978-75 Lincoln, Mark 1V, LTD, Mercury, Thunderbird All w/hydro. boost 7914
1978-75 LTD, LTD II, Mercury, Thunderbird, Cougar,

Torino, Montego, Elite, XR-7 All w/vac. boost 7906
1978-75 Maverick, Monarch, Granada, Comet, Mustang,

Pinto, Bobcat, Versailles All power
1978-75 All models with manual brakes All manual 7914
1974 All except Mustang, Comet/Maverick

& Pinto All Lypes 7906
1974 Mustang, Comel, Maverick & Pinto All types 7914
1973 All except Cougar/Mustang (Manual)

Comet/Maverick & Pinto All types 7906
1973 Cougar/Mustang Drum (manual) 7900
19713 Comet/Maverick & Pinlo All Lypes 7903
1972-69 All except Std. Ford, Mercury & Meteor Disc 7906
1972-69 Std. Ford, Mercury & Meteor Disc 7903
1972-69 All Drum {manual) 7903
1972-69 All Drum (power} 7906
1968-67 All Disc 7906
1968.67 Fairlane, Falcon & Comet Drum {manual) 7903
1968-67 Fairlane, Falcoln & Comel Drum (power) 7906
1968-67 Ford, Mercury, Meteor, Mustang & Cougar Drum (man. & pwr.) 7903
1966 & earlier All with 3/16™ line All types 7900
1966 & earlier All with 1 /4™ line All types 7900

Year Model Type Brake Weather-
head No. |

FORD TRUCK
1978-75 E-100, E-150 (Nantucket built) All types ™14
1978-75 E-250, E-350 (Mantucket built) All types 7903
1978-13 E-100, E-200, E-300 (Econoline) All types 7903
1978-73 F-100 except 4 WD, F-250 up to 6200 GYW All types 7914
1978-73 Bronco, F-100 4 WD, F-250 over 6200 GYW All types 7503
1978-73 P-350, P-400 All types 7906 |
1978-67 F-350 All lypes 7903 l
1972-69 F-100, F-250, P-100, Bronco & Econoline Al types 7903 I
1968-67 F-100, F-250, P-100, Bronco, Econoline Drum (man. & pwr.) T906
1966 & earlier All with 3/16™ line All types 7900
1966 & earlier All with 1/4” line All types 7900 T
GENERAL MOTORS CORPORATION
1978 All except Buick Century, Regal; Chevrolet

Monte Carlo; Oldsmobile Cutlass, Pontiac

Grand Am, LeMans All types / [
1978 Buick Century, Regal; Chevrolet Monte Carlo; '

Oldsmobile Cutlass; Pontiac Grand Am, LeMans All types
1977-67 All All types 7904
1966 & earlier All with 3/16™ line All lypes 7900 l
1966 & earlier All with 1/4™ line All types 7900
CHEVROLET & GMC TRUCKS
1978 . All except El Camino & Sprint All types '
1978 El Camino & Sprint All types
1977-67 All All types 7904
1966 & earlier All with 3/16" line All 1ypes 1900
1966 & earlier All with 1/4" line All types 7900 ]
INTERNATIONAL HARVESTER CORPORATION
1978-74 100, 200, Scout 1 dise 7903
1978-74 200 138 disc & drum 7906 '
1973-72 Travel-All Disc 7903 l
1973-69 Travel-All Drum 7906
1973-69 Scout All types 7906
1973-67 Scout Drum 7829
196867 900. 1000, 1100, 1200, 1300 All types 7904 1
1966 & earlier All with 3/16" line All types 7900 |
1966 & earlier All with | /4" line All types © 7900
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(1) Running Change during 1971 Model Year.

(2) 1970-69 Coronel or Belvedere Station Wagon w/383 or 440 engines has inboard port; clearance
between manifold and hydraulic line must be greater than 3/4 inch,
(3) 1974-67 may be inserted at the rear brake side of the failure lamp switch.

(4) Some 1968-67 Ford, Mercury & Meteor sedan models with disc brakes use K-H Tee Fitting #78496.

(5) Must be inserted al the failure lamp switch.



