INTRODUCTION

GENERAL

This section has a description and the service
procedures for the parts of the brake system. The brake
system includes the following parts: master cylinder,
brake shoes, wheel cylinders, the parking brake system,
and the seat brake system. A troubleshooting section is
included at the end of this section.

DESCRIPTION AND OPERATION
Service Brakes (See FIGURE 1.)

A service brake assembly is installed on the mounts at
each end of the drive axle. The parts of the service brake
assembly are shown in FIGURE 3. and FIGURE 4.
When the brake pedal is pushed, fluid pressure from t’.«¢
master cylinder causes the pistons in the wheel cylinde. -
to extend. The pistons expand the brake shoes . gair st
the drums.

The clearance between the brake sho: = and ‘ne brake
drum is adjusted automatically. A. ad .ster linkage
turns the adjuster wheel to adjvst u = ciearance. When
the lift truck moves in the K.7VELR S direction and the
brakes are applied, the re.u “rai.= shoe and the adjuster
links move with the 7:um T'us linkage moves the ad-
juster lever to rot~:> th> adjuster wheel. The adjuster
wheel can turn oniy wlicn there is clearance between the
lining of the brake snoe and the brake drum. The ad-
juster wh_ ! ca. w1so be turned with a tool. A slot in the
back pla = gi es access to the adjuster wheel.

Mas.:: Cylinder

The master cylinder is designed for a dual circuit sys-
tem. The master cylinder has two separate pistons that
operate in the single bore of the master cylinder. The res-
ervoir for the fluid is pressed into the two ports on top of
the master cylinder and held in position by seals. When
the brake pedal is pushed, the push rod moves the piston
assemblies. The operation of the master cylinder is de-
scribed in FIGURE 2.

If a failure occurs in one of the dual circuits, the other
circuit will apply one of the service brakes. This failure
will cause the brake pedal to travel farther when the
brakes are applied, but the service brakes on one drive
wheel will operate. This failure of one of the brake cir-
cuits can cause the lift truck to turn toward the drive
wheel with the good brake when the brakes are applied.
The operator must control the direction of the lift truck
with the steering when the brakes are applied during this
condition.

The reservoir is equipped with an indicator for low fluid
level. A float in the reservoir moves up and down with
t..> fluid level. When the fluid level is low, a magnet on
e tioat activates a switch in the bottom of the reservoir.
This switch energizes a warning light on the instrument
cluster.
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1. BRAKE PEDAL
2. MASTER CYLINDER
3. BRAKE ASSEMBLY

4. BRAKE FLUID RESERVOIR

FIGURE 1. SERVICE BRAKE SYSTEM



BRAKE “OFF” 7

When the brakes are “OFF,” the hydraulic fluid
can move freely between the dual circuit system = 1=r
and the separate chambers of the fluid reservoir.

_
BRAKE “RELEASED” / 9

When the brake pedal is released, the re- a
turn springs cause the pistons to retract Pelj 8

faster than the fluid. This action causes a 9

vacuum between the fluid in chambers A
and C. The vacuum causes the seals (2)
to change shape. When the seals change
shape, they permit the fluid in chambers
B and D to flow through the holes in the 5
pistons and past the seals into chambers 4 5

A and C. The supply holes in the cylinder A ! g C D
body supplies fluid as the flow moves 1
from the one chamber to the other cham-

ber. The fluid returns to the reservoir

through the bypass holes when the pis- =1 FLUID WITH NO PRESSURE
tons are fully retracted. —

FLUID UNDER PRESSURE

SECONDARY SPfii (G

SEAL 6. PRIMARY FLUID CHAMBER
SECONDARY F.5Tun 7. SECONDARY FLUID CHAMBER
PRIMAR * St ]IN'; 8. BYPASS HOLES

PRIMARY i"'STUN 9. SUPPLY HOLES

akrowd~

BRAKE “APPLIED”

When the brake pzaal is uressed, the primary
piston moves in th. cv inder bore. This move-
ment create~ hya. aulic pressure that combines
with the fz.22  * #iie primary spring. These com- =0
bined foi ~~s « veir come the secondary spring
force and niove the secondary piston in the
bore with the primary piston. The first move-
ment of both pistons pushes the seals (2) past
the bypass holes in the chambers A and C.
This action applies pressure to the fluid in those
chambers and causes fluid to flow to the cham-
bers of the two separate systems. The fluid in
chambers B and D is not effected by movement
of the pistons. This fluid can move freely be-
tween the piston chambers and the chambers
of the fluid reservoir, before and during brake

application. A B C D
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FIGURE 2. OPERATION OF MASTER CYLINDER




Parking Brake

The parking brake system uses the service brake shoes.
Additional linkage activates the parking brake system.
When the lever is moved to apply the parking brake, the
cables and linkage expand the brake shoes against the
drums. The design of the parking brake linkage adjusts
each cable so that the tension is the same when the lever
is moved to apply parking brake.

SERVICE BRAKES

Removal And Disassembly

A\ WARNING

Brake linings can contain dangerous fibers. Breath-
ing the dust from these brake linings is a cancer or
lung disease hazard. Do not create dust! Do not clear
brake parts with compressed air or by brushing. U se
vacuum equipment approved for brake dust or fol-
low the cleaning procedure in this section. Whu ~ #.ie
brake drums are removed, do not crea’c dust.

Do notsand, grind, chisel, hammer or «“ange linings
in any way that will create d.t. .'~.y changes to
brake linings must be dox." in a re: tricted area with
special ventilation. Pr-tec‘ive clothing and a
respirator must be useu.

1. See the procedure “HOW TO PUT A LIFT TRUCK
ON BLOCKS” in the PERIODIC MAINTENANCE
section of the service manual or the OPERATING
MANUAL. Tilt the mast fully backward. Put blocks un-
der the mast. Tilt the mast forward until the wheels just
touch the floor. Stop the motor. Put blocks under the
frame of the lift truck.

2. If tilt does not function (N30XMH) use a hydraulic
jack, crane or another lift truck to lift the drive wheels
until they just touch the floor. Put blocks under the frame
of the lift truck.

3. Remove the capscrews that hold the axle shaft to the
hub. Remove the axle shaft.

+. 2elease the park brake. Bend the lock plate and re-
1. ove the nut that holds the axle bearing. Remove the
washer and the bearing cone.

5. Put grease on the floor so that the wheel assembly will
slide easily from the axle tube. Pull the wheel assembly
from the lift truck. If the wheel assembly cannot be re-
moved easily, use a small screwdriver to push the adjust-
er actuator away from the adjuster wheel. Use a brake
adjustment tool or a screwdriver to turn the adjuster
wheel to loosen the brake shoes. Remove the hub and
drum assembly. Do not damage the grease seal when re-
moving the hub.
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. WHEEL CYLINDER

. RETURN SPRING

. RETURN SPRING

ANCHOR

. ANCHOR GUIDE

. BACK PLATE

. BRAKE SHOE

. RETAINER SPRING ASSEMBLY (4)
. PIVOT PLATE

LINK

ADJUSTER WHEEL ACTUATOR

. ADJUSTER WHEEL

. PARKING BRAKE CABLE

. ADJUSTER ACTUATOR SPRING

. BRAKE SHOE

. LINK, PARKING BRAKE

. SPRING, PARKING BRAKE LINK

. PARKING BRAKE LEVER

. PIVOT PIN, RETAINER, AND SPRING
WASHER
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FIGURE 3. BRAKE ASSEMBLY (LEFT BRAKE ASSEMBLY SHOWN)



1. WHEEL CYLINDER
2. RETURN SPRING
3. RETURN SPRING
4. ANCHOR
5. ANCHOR GUIDE
6. BACK PLATE 12. ADJUSTER WHEEL
7. BRAKE SHOE 13. PARKING BRAKE CABLE 18. PARKING BRAKE LEVER.
8. RETAINER SPRIN" 14. ADJUSTER ACTUATOR 19. PIVOT PIN, RETAINER,
ASSEMBLY (4) SPRING AND SPRING WASHER
9. PIVOT PLATE 15. BRAKE SHOE 20. WASHER
10. LINK 16. LINK, PARKING BRAKE 21. RETAINER
11. ADJUSTER ‘NhCcL 17. SPRING, 22. ANCHOR
ACTUAI DR PARKING BRAKE LINK 23. SPACER
FIGURE 4. PARTS OF THE SERVICE BRAKE
8. Disengage the link (10) from the adjuster wheel ac-
A\ WARNING 8 (10 !

When the brake shoes are removed do not create
dust in the air. See the cleaning procedure in this sec-
tion.

6. Make a note of the arrangement of the parts. See
FIGURE 3. and FIGURE 4. Remove the return springs
(2) and (3) with spring pliers.

7. Remove the retainers, springs, and anchor pins (8)
that hold the brake shoes to the back plate.

tuator (11). Remove the link (10), washer (20), and the
pivot plate (9). Remove the anchor guide (5).

9. Move the brake shoes away from each other to disen-
gage the brake shoes from the wheel cylinder. Discon-
nect the parking brake lever (18) from the parking brake
cable (13) as the brake assembly is removed from the
back plate. The parking brake lever has a hook that en-
gages the parking brake cable.

NOTE: The adjuster wheel for the left brake is not the
same as the adjuster wheel for the right brake. The ad-
juster wheel for the right brake has left-hand threads.



. PUSH ROD (2)
. DUST COVER (2)

. PISTON (2)

. CUP (2)

. SPRING

. BODY, WHEEL CYLINDER
. INLET PORT

. SPECIAL FITTING

. DUST COVER
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FIGURE . WHEEL CYLINDER

10. Make a note of the arrangement of varcs a1d disas-
semble the brake assembly. Remove the arking brake
link (16) and spring (17) if they a. » suii erigaged with
brake shoes. The parking bi ke "nk und spring will of-
ten fall from the brake ass<. b1 when the brake assem-
bly is removed from the or ck piate. The adjuster wheel
(12) will also diseneag > from the brake shoes after the
brake assembly ic r.n. ~ved.

11. Remove t ‘e s ing (14) for the adjuster wheel actua-
tor (11). Re.~ove the adjuster wheel actuator (11) from
the broke ~hoe. Loosen the nut and remove the anchor
(22, ~.nd spacer (23) from the brake shoe.

12. Use a screwdriver or small prybar to move apart the
ends of the retainer (19). Remove the spring washer (19)
and pivot pin (19) toremove the parking brake lever (18)
from the brake shoe (15).

13. Disconnect the brake line from the wheel cylinder
(1). Remove the capscrews that hold the wheel cylinder
to the back plate and remove the wheel cylinder.

14. See FIGURE 5. Remove the push rods, dust covers,
pistons, cups, and spring from the wheel cylinder.

NOTE: The back plate is not normally removed from
the axle housing for brake repairs. Eight special
capscrews are used to fasten the back plate to the axle

mount and the locking function of the capscrews is re-
duced if they are removed. These capscrews are tight-
ened to 255 N.m (188 1bg ft).

Cleaning

A\ WARNING

DO NOT use an oil solvent to clean the master cylin-
der, wheel cylinder, or the brake linings. Use a sol-
vent approved for cleaning of brake parts. Do not
permit oil or grease in the brake fluid or on the brake
linings. Oil and grease will cause damage and leaks
in the seals of a brake system. The brakes will not op-
erate correctly if oil, grease, or brake fluid is on the
brake linings.

Cleaning solvents can be flammable and toxic, and
can cause skin irritation. When using cleaning sol-
vents, always follow the safety instructions of the sol-
vent manufacturer.

1. Do notrelease brake lining dust from the brake linings
into the air when the brake drum is removed.

2. Use a solvent approved for cleaning of brake parts to
wet the brake lining dust. Follow the instructions and
cautions of the manufacturer for the use of the solvent. If
a solvent spray is used, do not create brake lining dust
with the spray.
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