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Brake System

SCRIPTION
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INSTALLATION
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REMOVAL
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ASSEMBLY

DESCRIPTION
‘The $30 setios care are equipped

with disc brake for front, drum brake
for tear, and a 7.5 inch MasterVac, to
et great braking force

The front disc brake i Giling
Sumitomo model $-16, and the pad i
‘operated with two pistons

“The leadiag-railing type rear drum

BRAKE SYSTEM
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brake is equipped with auto-adjuste,
and in order to get enough cooling
eilect, aluminum finned brake drums

are used,
Moreover, the brake system is

equipped with a NP-valve to prevent
skid due to eatly rear wheel locking.

The hand brake is of a mechani

eR

Cont iver
Master cyinde

Waring Ug witch

Pig BR-1 Broke system

ype, which brakes rear wheels, and 6
‘operated by the control lever through

linkage and wire.
The control lever is located in the

seat side center, and is operated easly
The hand brake force satisfies the
MYSSS. sufficiently, and it may abo
be use as an emergency brake



Brake System

BRAKE PEDAL
‘The brake pedal s installed on the

bracket which also supports the steer:
ing column, and the bracket is secured
fon the dash panel together with the

master cylinder. The stop lamp switch
is installed on the pedal bracket, and is

‘operated by pedal arm,

Fig. BR-2 Brake pedal mounting

REMOVAL
(For paris item numbers,
‘efer to Piugre BR-2.)

1, Remove vets sping.
2 Remove clevis pin @
push rod, and separate pedal {rom
Master-Vac.
3. Remove folerum pin

From the

@ and

INSPECTION

Check brake pedal for the following
items, and correct or replace if re

quired.
1 Pedaf bushing and sleeve for wear,
4eformation, and/or damage

2 Pedal arm for twisting, bending,
andor cracking

INSTALLATION

Install brake pedal in reverse se

quence of removal, noting the fol

lowing

1. Be sure to fill pedal shaft se

uunit and clevis pin unit with recom

mended multi-purpose grease suf
ficiently
2. Be sure to tighten fulcrum pin
Under tightening torque of 3.5 to 4.0,
gsm (25 to 29 feb),

ADJUSTMENT

ADJUSTING BRAKE PEDAL

1. Loosen lock nut, tun the push
rod clevis, and adjust push rod length
properly so that height of pedal pad

Upper surface is 206 mm (8.11 in)
with pedal stopper nonetfected

2. Next, tum back stopper, and
‘depress pedal so that peal pad height
is reduced from 206 mm (8.11 in) to
203 mm (7.99 in). See Figure BR

4 Brake lid reserva (es)

1 >

98

Fig WA Adjusting brake pedo!

Notes:
4. Install stop lamp switch so that

Installation serew end surface is
flash against bracket.

After the above processes, make
sure that lamp is on when pedal is
pushed down by 15 mum (0.59 in)
at the place of the brake pedal pad
and it is off when pedal is released.
Repeat it for several times.

MASTER CYLINDER
The brake system adopts a tandem

type master eylinder. Even the front
or rear hydraulic circuit falls Into
faulty condition, sufficient braking
force can be obtained by another. For
the front wheels, the disc brake is
used, and thus, a large capacity resee
voir is used.

i (howe) 19. Stoppe
HL Soap rig

Brake master tine 12 Besder

6 Secondary piston turn 14 Check rae asembly

7 Secondary piston asembly 16 Vaive cap
8 Pring pitonretam. 17 Slopperterew

BRS

iy. BR-S Master eylinder



Brake System

Fig. BR-5 Crosesectional view of moster cylinder

REMOVAL,

LoD

master cylinder
2. Remove master cylinder installa-
tion nuts, and remove master cylinder
from Master-Vac.

jonnect brake tubes from

DISASSEMBLY

(For parts item numbers
refer to Figure BR-S)

1. Drain bake uid, and remove
stopper screw 2
2. Remove snap ing GD , and

primary piston assembly

secondary piston assembly, and other
parts

3. Remove valve cap @ , and
remove check valve @

Note: Disassemble master cylinder
carefully so that the sliding surface
of the piston and piston cup are not
damaged. Do not remove fluid

reservoir unless really necessary
Moreover, do not remove piston
cup unless piston is replaced,

INSPECTION

Thoroughly clean all disassembled
parts, check for wear, damage, and
other faulty conditions, and replace if
necessary,

Note: Do not clean rubber parts with
mineral oil since they are deterio-
rated. Use brake fluid or alcohol
‘When alcohol is used, however, do
not immerse rubber parts under

alcohot longer than 30 seconds,
After parts are cleaned, dry them
with compressed air.

1. Check cylinder and piston for
damage and uneven wear on the sliding
surface and for other faulty condi-
ions. Replace as required
2. Replace, if the cylinder and
piston clearance is more than 0.15 mm

(0.0059 in)
3. In principle replace piston cup,
packing and valves with new ones
whenever the muster eylinder is dis
assembled. Be sure to replace, if dam

aged, worn, weakened, or expanded
4. Check’ retuen springs for wear,
damage and other faulty conditions,
and replace as requiced,
5. Replace others, if deformed, dam

aged, or faulty

aR

ASSEMBLY

Assemble master cylinder in ceverse

sequence of disassembly, noting the
following:

Apply brake fluid to component
parts such as eylinder bore, piston
ete., and install carefully so as not to
damage them. Moreover, for rubbe

parts such as piston cup, etc., apply
rubber grease slightly.

Tightening torque:

Stopper screw
04 10 05 k

2.91036
Valve ea

(58 to 65 ft-lb)

INSTALLATION

Install master cylinder in reverse

sequence of removal, After air bleed
ing, make sure that no brake fluid

leaks from the circuit, For pedal
height adjustment, refer to the para-

graph of pedal adjustment

Tightening toruge:
Brake tube

15 (0 18kem
(11 to 13 feb)

Master cylinder installation nut

08 to 1.1 ke-m
(58 to 8.0 1b)

BRAKE LINE
‘The brake lines branched from the

tandem type master cylinder are ex
tended to the front and rear wheels,
forming independent hydraulic cir

cuits. An indicator switch is equipped
for warning faulty condition in brake

line, In addition, the rear wheel side
circuit is equipped with the p
tioning valve in front of the sway

connector so as to protect the rear
wheels from locking during rapid
braking. The brake line is a galvanized
double-layer steel tube.
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INSPECTION

Check brake lines (Iubes and hoses)

for crack and/or damage, and replace.
if faulty. When brake uid leaks from

joint, retighten or replace.

Pay attention to the following
: AL

~ Me, when installing brake lines.
OG 1. Provide a sutficient space be-

\ tween brake lines and other parts so

aD © 12. Brake tube that brake lines are not interfered with
33. Brake tube f other parts due to vibration during

rer V4 Savay connector driving

2 Warning light siteh 1S. Broke mbeJ see careful not to warp or twist
3 Brake tube Ve 36 Presse hose
4 Brake tube C 8 Pressure hose 17 Brake tube K brake hose, and particularly be caretul
5. Brake tube D 9 Brake tube F AB Grake we L nol to bring brake hose into contact
6 Nesalve 10 Brake tbe G 19. Pressure how with tires and suspension components
7 rae tube LL Pressure hose 20, Arak tne M 3. Using Brake Pipe Torque Wench

angat

Fig BR-7 Brake tine 6694310000, tighten: each connector
to the sp

4, Upon completion of brake line

installation, be sure to bleed the air,

«J torque

tet se Vora whet ever NP-VALVE
>: This valve controls the pressure of

~@ the rear wheel cylinder to prevent the

Yoel serves a6 @ ere connector independ-
ip seal ently of the rear system.

Mave body When the front brake is leaking, the
split point becomes much higher. This

‘causes the rear brake to behave as if it
were without the NP-valve

side

ono22 1

Fig. BR-8 Cross-sectional view of NP-value

1,00
0 75

d of plunger
Ay + Crosssectional area of diameter

Dy of plunger

| | a tru cre PRINCIPLE OF OPERATION
ne ctl ie” L. Front and rear brakes in good

gs | (1) When pressure is applied (under
Sst split point)

sist} |
3 Walve characlerisls curve P, :Master cylinder oll pressure

q 21" T rear side pressure.)

; LLILI | 4°: Crosssectional area of diameter
Z . | |

a[ 10, 2030493060 708090100 hx/em?
ee
0200 400 600 600 1,000 1,200 1409
Master cylinder side oi pressure kg/em2, psi ‘Az: Cross-sectional area of diameter

ares Dy of plunger
Fig. BR-9 Characteristic curves F_: Spring and friction forces

BRS



Brake System

Fig, BR-10 Plunger and seal operation
hon pressure is applied

(under split point)

ie plunger is depressed downward
by force of Py x a, passuge of seal is
‘opened until it overcomes spring and

frictional force F, and hence, oil pres
sure in the master cylinder side is
balanced with that in the rear wheel

cylinder side

a

Consequently, oil pressure at the
split point Is expressed as follows

> @

@) When pressure is applied (over
split point)

Fig. BR-L1. Plunger and seal operation
when pressure is applied

(ower splt point)

When oil pressure rises 0. split
pout. the phinger lows

tircuit is sealed at °C

Whew oil pressure further rises, the seal
1s released, the plunger finely rises and
lowers so that pressures are balanced
under the following equation, and thus
seal opening and closing are repeated.

Py Ay Py xatPpxAy

= PyxAa +P, «Ay o

@)

[As the result, rear wheel cylinder
side oi pressure rises in a ratio lower
than that in the master cylinder side
(reducing ratio)

Reducing ratio =

(3) When releasing
‘When master cylinder side oil pres

sure is reduced, the plunger drops to
contact the stopper [refer to Figure
BR-12(a)] depressing oll seal down.

‘And keeping balance of equation
(3) the wheel cylinder side pressuce i
‘reduced also. But on this situation the
wheel cylinder side pressure drogs no

" r626

Fig. BR-12(a) Plunger and seat
‘operation when

releasing

‘As master eylinder side pressure is
reduced further lower than the rear
wheel cylinder side, the seal drops
some more refer to Figure
BR-12(0)], and keeping balance of
equation (1) the wheel cylinder side
pressure is reduced alo,

Fig, BR-12(b) Plunger and seal
‘operation when

releasing

BRS

When pressure further drops down
to the split point, the plunger is
pushed by spring force, the condition
recovers (0 the original condition, and
with the balance of equation (1) being
maintained, oil pressure drops. (Refer
to Figure BR-10.)

OIL LEAKAGE IN

FRONT FRAKE

1. When pressure is applied (under
split point)

When oil leakage takes place in
front twake, pressure on front brake
side becomes , depressing the plunger
downward by force of (P, x 9—Py x
Az). Passage is opened until it over-
comes spring and friction forces F, and
hence, oil pressure on the master
cylinder rear side is balanced with that
‘on the rear wheel cylinder side. (Refer
to Figure BR-10,)

Py=Py 6)

Consequently, oil pressure at the
split point is expressed as follows:

F
rave (G)

‘As explained above, split point
when front brake is in faulty condition
becomes much higher than that when

front and rear brakes are in good
onder.

2. When pressure is applied (over
split point)

When pressure rises to split point,
the plunger lowers and the passage i.
sealed at point (See Figue

BR-11,) When oil pressure further
rises, the seal is released, the plunger
finely rises and lowers So that pres

sures are balanced under the following
equation

Pp XA; +P; xa = PyxAy +P,

vA +E Oo)

Pps

®



@zyy Brake System

When oil leakage takes place in
front brake, reducing ratio is

Aya

Ay— Ay

3. When releasing

Operation is same as that taking
place within the system when front
and rear brakes are in good ordes

OPERATING TEST

Conduct the following periodic test

at every 40,000 kin (24,000 miles)
At the test, place the car on dry

concrete road with only driver laden
and apply a sudden brake at SO km/h
GI MPH).

1. NPwalve functions normally
when rear wheels lock simultaneously
with: front wheels lock ahead of rear
wheels

2. If the rear, instead of front,
Wheels have locked in advance. it may
be attributable (0 malfuactioning of
NPavalve, Replace NP-valve with a new
one as an assembly

Note: When this test is conducted,
pay attention to other cars.

REMOVAL AND
INSTALLATION

NP-valve can be removed easily by
removing installation bolts. When in:
stalling, however, note the following:

1, Appearance of NP-valve for $30
series is the same as 610 series cars
However, the performance differs. Be
careful not to mix up.
2. Connect brake lines with “F”
‘mark toward front brake side and with
arrow mark toward the reat brake side

Note: Identification for inlet and out
let is facilitated by an arrow mark

Fig. BR-13. Proportioning valve

BRAKE LINE
PRESSURE
DIFFERENTIAL
WARNING LIGHT
SWITCH

‘A warning light is located on the
insteument panel to warn the driver
when a pressure difference of 13 to 17

Xgcm? (185 to 242 psi) exists be-
tween the front and rear brake sys
tems.

A hydraulically actuated waming
light switch is positioned in the engine
compartment. Both front and rear
brake systems are connected to this
switch assembly

When a pressure difference of 13 to
17 kglom? (185 to 242 psi) occurs
between the front and rear brake
systems, the valves will shuttie toward
the side with the low pressure. The
valve contacts with the switch terminal
and the ground circuit for the warning
light is completed, thus the warming
light lights

The hydraulic brake problem must
then be corrected and bleed the

brakes

Check the warning light switch as
sembly for a proper operation. Check
the switeh assembly for flyid leakage.

DO NOT ATTEMPT TO REPAIR
SWITCH FOR ANY REASON: RE-
PLACE COMPLETE SWITCH AS-
SEMBLY

1 Wire terminal
2 Brake tubes
3 Valve assembly

4 Piston load spring

Fig, BR-14 Sectional wiew of warning
fight switeh

BRT

BLEEDING
HYDRAULIC SYSTEM

Hydraulic brake system must he
bled whenever any line has been dis.
connected or air has entered into
system,

When pedal action has « “spongy”
feel, it is an indication that air has
cnttered the system.

Bleeding the hydraulic system is an
essential part of regular brake sereive

1. Clean all dirt around master cyl
Inder reservoir, remove cap and top up

reservoir with recommended brake
fluid

Thoroughly clean mud and dust
ve so that outlet hole

is free from any foreign material
Install a bleeder hose on bleeder valve.

Place the other end of hose in a
container filled with brake fluid.
3. Depress brake pedal two or three
times, then keep pedal fully depressed.
4, With brake pedal fully depressed,

open bleeder valve to expel air.

Notes:

a. Pay attention to brake fluid level in
master cylinder during
bleeding operation.

b. Do not reuse brake Muid drained
during bleeding operation,

. Bleed air as follows;
Rear wheels —+ Front wheels

d. Exercise care not to splash brake
fluid on exterior finish as it will
damage the paint

5. Close bleeder valve quickly as

brake pedal is on dawn stroke.
6. Allow brake pedal to return slow.
ly with bleeder screw closed.
7. Repeat bleeding operations until
no air bubbles show in hose

Notes:

a. Brake Mid containing air is white
and has visible air bubbles.

b. Brake Muid containing no air runs
out of bleeder valve in a solid
stream free of air bubbles.

8. Repeat above steps on the re:
macaing brake lines to expel all sir
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REPLACING PAD.
REMOVAL

INSPECTION
INSTALLATION

REPLACING PISTON SEAL

REMOVAL
DISASSEMBLY

GielingSumitomo model $-16 disc
brake is used. Rigidity of the caliper is
high, brake pedal feeling is adequate,
and the pad dragging is. minimized
The pad is returned by elasticity of the

ans29

Cylinder side

=
Compresion

clastic displacement is
released with slipping on seal

the wal surface brass
Fig. BR-16 Piston seal automatic

‘adjusting operation

FRONT DISC BRAKE

CONTENTS

BR. 8 INSPECTION
BR. 8 ASSEMBLY
BR-9 REINSTALLATION

BR. 9 DISASSEMBLING CALIPERS BRA
BR. 9 INSPECTING ROTOR BR-10
BR. 9 ADJUSTING FRONT BRAKE BRAD
BR. 9

piston seal. When the pad is worn, the _avtomatically, See Figure BR-16.
piston operating stroke increases,
slipping occurs on the piston seal
surface, and thus, clearance is adjusted

REPLACING PAD

REMOVAL

1. Jack up the front side of car. and
remove wheel

2. Remove clip © , retaining pin
@ , and anvisqueat spring @ , and
remove pad @) together with the shun
as shown in Figure BR-17

eRe

Moreover,
squealing, a shit
pad

n order (0 prevent brake
is inserted behind the

1 Amtisqueal shia

Ru

Pad
AAntisquea shim

LH

Retaiting ring
Dust cower

Piston,
Piston seat
‘Ant-squeal spring

Caliper assembly
Bleeder
lip
Retaining pin

CCatiper fixing bolt
Battle plate

Fig, BR-15 Front dise brake

Fig BR-I7 Removing pad
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INSPECTION

1. Clean pad with carbon tet
shloris oF gasoline,

2. When oll and/or grease ie heavily
‘eked on pad, or when deteriorated

deformed dve 40 overheating, 1
place pad with a new one

3, When thickness of the friction
sera is fess than 2 mm (0.079 in),

replace, (Replace, when total pad

Uhickness is less than 7.5 mm (0.295
inh

Note: Replace pads asa set. Replace
‘ment at only one position may
cause uneven brake effeet. Rotation
of pads is recommended to be made
periodically

INSTALLATION

. Clean calipers and. piston pad
instaling pars,

Note: Do not use mineral oil. Be
careful not to apply ol on rotor.

2 Depress piston into eylinder so
‘that new pad can be installed,

Note: Note that brake fluid may over:
flow from reseroir. Cary ovt
‘operation by loosening breather to
releace brake fd,

3. Inetall pad and antisqueal shim,
assemble antl-squeal spring and retain

ing pi and secure them with elip,

Note: Install shim so that the arrow
‘mark points to rotor forward ro

‘ating diction

4. When pad is installed, depress

brake pedal soveral mes 30 a o settle
down the pad i its postion

REPLACING PISTON
SEAL

brake fui leaks from piston unit

for pid does not return properly, re
place piston seal with 4 new one in
accordance with the following instr:
tions. Ie should be noted that com

ponents should be mntuined under
clean sate while dsascembling.

REMOVAL

1. Remove pad _

2. Disconnect the brake fine and

Caliper installation bolt @), and re
move caliper assembly from knuckle

spindle, See Fiygre BRIS,

Fig. BRIS Removing clipe

DISASSEMBLY

1. Remove mud and dust fiom
‘aliper assembly before disassembly.
2. Remove retaining ving). and
Gust cover @) in that order. (Refer to
Figure BRIS.)

3, Hold piston im one side with
Finger, apply compressed air from
brake’ ine joint, and remove other
piston. See Figuee BR-I9,

Notes
4, In feeding air, feed air 9 litle at

first. If only one piston move
smoothly, hold smoother side pis
ton with finger, and remove both

Pistons evenly
Take special care not to damage

‘your finger ducing the operation

Fig, BR-19. Remouing piston

4. Remove piston seat from cyl:

inder, and clean inside

Note: Remove piston seal carefully
with finger so that eylinder wall is

rot damaged.

are

INSPECTION

‘Thoroughly clean all dsascembled

parts, and check them for the fol:
lowing tems.

Note: When cleaning rubber parts, vse
alcohol or brake fluid. Uf rubber

parts ace cleaned with mineral oil,
they wil be deteriorated

1. Calipers

Tf eylinder wall is damaged of worn,
replace. If eylinder wall is rusted of
foreign matters ate accumulsted on
cylinder wall, arefully polish widh
fine emery paper so that cylinder wal
4s not damaged. If rusted or roushened
excessively, replace.

2 Pad

See paragraph covering replacement
of pad

3. Piston

Replace, if unevenly worn, dam
aged, andor rusted,

Note: Piston sliding surace is pated.
Thus, although rusted of foreign

matters are sticked on the sliding

surface, do not use emery paper.

4. Seals

Pomarily, replace both piston and
dust seals whenever overhang,

Note: The piston sea affects not only
Teaking but also piston return. For
this reason, replace although dam
age is minor

ASSEMBLY

1. Insta the piston seal carefully so
tha the seal isnot damaged.

Note: Be sure to apply rubber grease
to the pision seal before installing

Insta dust seal on the piston,
and the piston imo the eybinder
Clamp the dust sel with the retaining
sing

Note: When inserting the piston,
apply brake fluid tothe piston
Sliding uni
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3. After assembly is completely ac-
complished on one cylinder, assemble
another side in the same manner.

INSTALLATION

Reinstallation is in reverse sequence

of removal. After pad is installed
completely, bleed hydraulic line.

Tightening torque
Caliper installation bolt

7.3 t09.9 kgm

(53 10 72 ftlby

DISASSEMBLING
CALIPERS

Do not remove bridge bolt.
If brake fluid leaks from bridge

seal, replace & new assembly: (Be sure

to replace calipers as an assembly.)

INSPECTING ROTOR

Remove caliper assembly, check
rotor for deflection and damage, and
correct or replace as required,

REPLACING BRAK

REMOVAL

INSTALLATION ..

DISASSEMBLY AN

SHOE

1, Deflection

With wheel bearing adjusted cor
rectly, measure deflection at the cen-
ter of rotor pad contact surface using

dial gauge. See Figure BR-20.

R350

Fig. BR-20 Measuring deflection

Deflection

Total deflection:

Less than 0.15 mm (0.0059 in)
Limit 0.20 mm (0.0079 in)

2. Parallelism

Measure thickness toward the entire
periphery on the same circumference
using a micrometer. See Figure BR-21

REAR BRAKE

eaa5)

Fig. BR-21, Measuring parallelism

Parallelism (when new):
Less than 0.03 mm (0,001? in)

Usage limit 0.07 mm (0.0028 in)

3. Thickness

If the rotor thickness is out of
limit, replace, When correcting thick-
ness, be sure that the thickness after
correction does not exceed the limit

Standard
(0.492 in)

Wear limit: 10.5 mm (0.413 in)

thickness: mm

ADJUSTING FRONT
BRAKE

Ordinarily, adjustment is not re-

quired because clearance between pad
and rotor is adjusted automatically by
elasticity of piston seal.

CONTENTS

BRN REMOVAL BR-12
RA INSPECTION sla . BRAB

BR12 ASSEMBLY AND INSTALLATION . BRAS

BR-12 ADJUSTING REAR BRAKE BR-13

BR-10
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REPLACING BRAKE
SHOE

REMOVAL,

1. Jack up car, support it with a
stand, and remove tire.

2. Remove brake drum. When it is
hard to remove brake drum, the fol.
towing instructions apply.
(1) Remove clevis pin (indicated by
arrow mark) from wheel eylinder
lever, and disconnect hand brake
cable. See Figure BR-24,
(2) Remove brake drum adjust hole

plug, and remove adjust lever from
adjust wheel with a screwdriver.

1 Anti-actle pin 5 Return spring 9) Fore shoe assembly
2 Brake dise 6 Aniattle spring 10. Retaining shir
3. Anchor bloc 7 Return sp I Dust cover
4 After shoe ays 8 Wheel eylinde

A630

Pig. BR-22 Rear brake A286
Fig. BR-24 Removing hand brake wire

The leading-trailing system rear wheel, and thus, clearance between the
brake adopts sliding system cylinder. brake shoe and brake drum is adjusted
When the hand brake is operated, the automiatically.
wheel cylinder lever tums the adjust (3) Tum adjust wheel downward

e shoe.with a screwdriver, loosen br
and remove brake drum. See Figure
BRIS.

3, Remove anti-rattling spring, and
then remove both brake shoes
together,

anes eneaa

Fig, BR-23 Sectional view of rear brake Fig, BR-25 Turning adjust wheel

BR-11
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INSTALLATION

Before installing brake shoe, cl
wheel

sliding

ck

cylinder for operating and
‘ondition, and disassemble and

adjust if operation is faulty. For de-
tails, see the pa raph covering
sembly. When replacing brake shoe
lining, be sure to match new brake

@ mark on brake

grease to adjust
aded portion and

portion (indicated by arrow
marks) of the adjust serew sufficiently,

Rea

Pig. BR-26 Adjust whee!

2, Apply brake grease 10 the brake
disc, anchor block, and wheel cylinder
sliding portions {indicated by arrow
snark),

eAsoa

Fig. BR-27 Applying broke grease

3. Install brake shoe, retuen spring,
and anti-rattling spring

Note: Be careful not to allow grease
sticking on brake shoe lining

4. Install brake drum, insert a screw

driver from the adjust hole, turn adjust
wheel upward, and lightly apply brake
shoe 10 brake drum,
5. Reconnect hand brake cable to
wheel cylinder lever, pull hand lever
several times, and with the automatic

adjusting operation, adjust brake shoe
and brake drum clearance

Note: Continue the adjustment until
click is eliminated from adjust
wheel claw.

6. Install adjust hole plug. Depress
the plug head in the center powerfully
and make sure that the lip has been
fitted completely

\
y

prcas

Fig. BR-28 Adjust hole plug

DISASSEMBLY AND
INSPECTION

REMOVAL

1. Jack up car, and remove wheels,
brake drum and brake shoe.

Note: For details, refer to the para-
graph covering brake shoe replace
ment.

2. Remove brake tube () and dust
cover @ , drive out lock plate @)
toward the front, withdraw the adjust
plate rearward, and remove wheel cyl-
inder. See Figure BR-29.

BA6I6

Fig. BR-29 Removing wheel cylinder

3. Remove anchor block installation
nuts from reverse side of brake dise,
and remove anchor block
4, When removing brake disc, with-
draw axle shaft, and remove attaching
bolts

5. Disassemble wheel cylinder
(Refer to Figure BR-31)

Remove retainer and dust cover.
Withdraw piston, and remove adjust

wheel and adjust screw.

BR-12

ones?

Pig. BR-30 Rear broke component paris
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ansae

2 |
L |
®@

1

3

s

‘
7

8
9
0

1

Retaining shin

Dust cover
Wheel

Retainer
Dost cover
Piston

Piston cup
Spring
Wheel cytinder

Adjust wheel
Adjust serew

Fig, BR-31 Wheel cylinder component parts

INSPECTION

1. {nspect wheel cylinder and piston
in the same manner as for master
cylinder.

2. When adjust wheel and/or adjust
lever is damaged, repSace.
3. Check return spring for wear,
damage, breakdown, etc., and replace
as required.

Return spring

] Free length | Coating
mm (in) color

122
Cylinder side] (4 go) | Black

Anchor 1204 |Me Greenblock side | (4.740) re

4. Replace brake shoe lining if
cracked, loosened or unevenly wor
When brake shoe lining surface is

contaminated with grease, oil, etc.,

clean with carbon tetrachloride or
gasoline. When excessively contami-

nated, replace. When thickness of
brake shoe lining is less than 1.5 mm

(0.0591 in), replace.
5. Check brake drum, and repair or
replace if unevenly worn, worn in step

or other faulty condition exists

Brake dram

Standard inner diameter
228.6 mm (9.000 in)

Wear limit:
230.0 mm (9.055 in)

Out-of-round drum inner

diameter
0.05 mm (0.0020 in)

6. Replace brake dise and/or other
parts, if faulty

BR-13

ASSEMBLY AND

INSTALLATION

The sear brake is assembled and

installed in reverse sequence of disas-
sembly and removal. However, note

the following

1. When assembling wheel eylinder,

be sure to apply rubber grease to
piston cup and other rubber parts
stighay.
2. When installing wheel cylinder to

brake disc, apply brake grease to c
inder, dise, and adjust plate sliding
surfaces and to wheel cylinder Jever
fulcrum portion sufficiently so that
wheel cylinder slides smoothly
3. Measure wheel cylinder sliding
resistance without installing brake

tube as shown in Figure BR-32, and
make sure that sliding resistance is in
range from 2 to 7 kg (4.41 to 15.43

Ib)

Note: When sliding is improper, brake
shoe does not return smoothly or
automatic adjuster does not operate
correctly

4, Tighten anchor block installation

nut under 1.4 t0 1.8 kgm (10 to 13

feb) tightening torque:

ADJUSTING REAR
BRAKE

Ordinarily, adjustment isnot
required becanse brake shoe clearance
is adjusted automatically by operating
the hand brake, as well as front brake.

Fig, BR-32 Measuring sliding resistance
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‘The hand brake linkage is in oor
tunnel, Hence, removal and other

R620

REMOVAL

1. Remove lock nut and adjust mut

from the rear end of front rod,
clevis pin @ from the front end, aad

ve front rod, See Figure BR34

2. Remove hanger spring and clevis

pin @). See Figure BR:34
Ww

/,

eo

Fig. BR-34 Removel of hand brake

3. Remove levis pin G) and
separate rear cable from lever,

Renwwve wheel side retainers ©
from both sides, and remove oqualizer
side cetainer in the same manner, Reat
cable can be removed. Sec Figure
BRIS

HAND BRAKE

operations must be done after re.
moving propeller shaft

. ®

1 Contotteer 4 Equtie
2 Fromred plier

Fig. BR-38 Hand broke linkage

Fig. BR-35 Removing rear cable

4. Remove four bolts @ (shown in
the Figure BR-34), and remove center
‘aim assembly from oor

Note: Nuts are secured on floor panel

by means of welding,

5. Remove front rod end and a.

taching bolt (@, and remove control
lever toward passenger's compartieut.
See Figure BR-36.

Note: When removing conteal lever,
first, remove right side seat. Boot is
‘secured with four fasteners (2)

Baa

Fig. BR-36 Removing control lever

INSPECTION
Check all parts for excessive wear

and damage, and replace, if necessary.

INSTALLATION

Install hand brake in reverse se
quence of removal, noting the fol

lowing,

1. Be sure to apply recommended
‘multipurpose grease 10 the pivot on

ol lever head and other sliding

portions sufficiently

2. When adjusting hand brake, first,
make sure that distance between wheel
cylinder lever pin hole center and
boufler plate is in range from 115 to

12.5 mm (0.453 to 0.492 in), and
reduce the linkage play with adjust aut
‘ont front rod. See Figure BR.37.

Note: Be sure to perform this adjust-
‘ment with the contro! lever released
fully

115 to 125mm
eu aes im O

Fig, BR-37 Adjusting hond brake
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DESCRIPTION,

INSPECTING VACUUM PRESSURE
INSPECTING CHECK VALVE

REMOVAL

MASTER-VAC

CONTENTS.

BAIS —_-DISASSEMALY 8Ra5

BA-I5 INSPECTION BRA6

BAIS MBLY AND ADJUSTMENT BR-416
eA15 INSTALLATION BRAT

5 Power piston
(vaive body and

Aisphragm pated
6 Vacaum route

*8 Seat

9 Vacuum valve
10. Valve body posrd
S11 Aieslenoe iter

“12 Airstiencer filter
“13. Valve operating Eod

acenbly

1S- Air aloncer retainer

16. Poppet asembly
17 Retainer

18. Aicvabe

19. Valve plunger
#20. Reaction di

21. Valve plonsee stop
11 Plate & sal assembly a,

2 Posh rod 22. Diaphragm rowen
52 Diaphragm springshed 4 Rear sell 23 Front shel

Fig. BR-$8 Cross-sectional view of Master Vac

DESCRIPTION
[A Master-Vae which decreases the

pedal operating force and effectively
and ceitainly brakes all wheels is in
stalled between the brake pedal and
the master cylinder. As the brake
pedal is depressed, fluid is forced
lunder high pressure through the brake
pipes to the wheel cylinders to retard
oF stop the car.

The tandem master eylinder is capa-
ble of producing high pressure even if
the Master-Vac is faulty.

Parts required in ceplacing are aval
able as Master-Vac repair kit. See
Figures BR-39 and BR-40.

Note:
Repair Kit A.

Parts to be replaced every two
years

Repair Kit B
Parts to be replaced every four
years (including the Kit A)

ror

Pig. BR-40 Repair hit B

INSPECTING
VACUUM PRESSURE

1. Install 9 vacuum gat
check valve and Master-Vac.
2. Increase engine speed, and stop
the engine when the vacuum gauge
indicates 500 mmtlg (1969 in Hg)
See Figure BR-4)

se between

Check ve
wy)

Fig. BR-41 Installing vacuum gouge
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(1) When 15 seconds aie elapsed braking and pressure drops more than DISASSEMBLY
afer stopping the engine without 25 nmullg (0.98 in Hg),PPIAB 8 os ia » Remove dust and mud from

- Master-Vac, and disassemble it at a
Possible cause | Conective action clean place.

—= = ~~ 1. Before disassembling Master-Vac,1. Faulty chock valve airtightness Replace, put marks on the front shell, rear shell
2, Faulty push od seal airtightness Replace and stud assembly 10 make sure thei

relative positionsaulty aistightness between valve body an pair or replace.% Bauly sletihtnces bet alve body and | Reps Pl 2, Secure flange and bolt assembly
ina vise

4, Faulty valve plunger seat airtightness Repair or replace 3. Remove clevis @ , lock aut @
5. Damaged piping or favity joint aurtightness. | Repair or replace. and valve body guard @. See Figure

BR44

(2) When 15 seconds are elapsed full braking force. and pressute drops D
after stopping the engine by applying more than 25 mmbly (0.98 in Hg); .

Possible cause Corrective action

- Faulty check valve airtightness.

Daunsged diaphragm,

Dropped otf reaction disc

4, Faulty airtightness on poppet assem!

surface and valve body surface.

Replace,

Replace

| Reinstall and check the

push cod for returning

bly seat | Repair or replace,

Note: When a replacement is required,
be sure to replace Master-Vac us an
assembly

INSPECTING CHECK
VALVE
1. Remove clip and disconnect the
hoses from both ends. Check valve can
be rem

Fig. BR-42 Removing check valve

2. Usittg a Master-Vac tester, apply
vacuum pressure of 500 mmilg (19.69
inHg) to Master-Vac side of check
valve. When presstire drops more than
10 mmHg (0.39 inHg) within 15
seconds replace check valve with a new
one.

3. When
Master-Vac
valve does

valve with

BR.43

pressure is applied to
side of check valve and
not open, replace check
a new one, See Figure

Manifold side
Bazi

Fig. BR-43 Cross-sectional view of
‘check valve

REMOVAL
1. Remove clevis pin from push cod
connected with beake pedal, and dis
engage Master-Vae from brake pedal

2. Disconnect’ brake tube from
master cylinder
3. Disconnect vacuum hose from
Master-Vae.

4, Unscrew master cylinder fixing
nuts and remove master cylinder from
the Master-Vac.
5. Unscrew four fixing nuts
Master-Vae from dashboard
remove Master-Vac.

BR-16

of
and

rove

Fig. BR-45. Removing clevis, lock nut
‘and body guard

4, When separating front shell from

rear shell use Master-Vac Wrench Set
STOSO80000.

Push rear shell and stud assembly
down and slide them off by rotating
them approximately 17 degrees coun:
terclockwise, See Figure BRS

Note: When the valve body and dia-

phragm plate are detached together
with rear shell and stud assembly
from front shell, be careful not to
drop them while disassembling
Moster-Vae.

sTo8080000

ero7s

Pig. BR-45. Removing rear shell
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5, Remove push rod from dia-

phragm plate.

6. Detach valve body and diaphragm
from rear shell and stud assembly. See

Figure BR-46. Then Master-Vac is dis-
assembled in three subassemblies as
shown below:

Rear shell & seal assembly
Diaphragm plate assombly
Front shel! & stud assembly

Fig. BR-46 Remoumg valve body

7. Disassembly of rear shell and seal
assembly, Remove retainer using
screwdriver und detach bearing and
seal. See Figure BRAT

anova

Fig, BR-47 Removing retainer

8. Disassembly of diaphragm plate
assembly, Work on a clean bench,
(1) Po out diaphragm from the
groove of the diaphragm plate, See
Figure BRB

(2) Remove air silence: retainer by
lapping the periphery with a screw-
driver and 2 hammer lightly and
evenly. See Figure BR-49

ano8e

Fig. BR-49 Removing air silencer
retainer

Note: Do not tap rapidly, otherwise
valve body may be cracked.

(3) Depress valve operating rod, face
key hole downward, and give a vibra-
tion, Valve plunger stop key will come
out.

(4) After removing valve pl

stop key, detach valve operating rod
assembly, and air silencer filter front
valve body and diaphragm plate. See

Figure BR-SO.

arcay

Fig. BR-50 Removing value operating
rod assembly

(8) Push out reaction disc from
valve body side.

9. Disassembly of the front shell and
stud assembly.

() Remove nuts (i) and Gauge
@. See Figure BR-S)
(2) Remove plate and sval assembly.

INSPECTION
}. Check poppet assembly.

Tf wear or abnormal conditions are

found, ceplace it as a valve operating

rod assembly.

2. Check components.

If abnormal conditions are found,
replace them with new ones.

ASSEMBLY AND
ADJUSTMENT

Assemble in reverse seuuence of
disassembly

1. Apply silicone grease thinly to
the following

@ Seal: lip and face contacting with
tear shell and scal assembly.

@ Poppet: tip
@ Reaction dise: both faces
@ Diaphragm: edge contucting with

front and rear shells

© Plate and seal assembly: face con-
acting with front shell and push
tod

@ Push rod: face contaching with dia-
phragm plate

Note: Grease is contained in repair kit

2. Insert valve operating rod 2s-

sembly correctly and perpendicularly
so that it is not tilted against the valve
body. When inserting stop key, depress
valve operating rod assembly. See
Figure BR-S2.

BRO79

Fig. BR-48 Pulling out diaphragm

BRO82

Fig. BR-51 Removing flange

BR-17

Fig. BR-52 Inserting stop key
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3. Whett installing retainer on rear
shell, use Press Fit Tool STO8060000
and fit it tely down to

into contact with the bottom
Figure BRS3

Fig. BR59 Fitting retainer

4. Upon completion of assembly
adjust push rod end height so that
‘depth from Mange surface to push rod
end is 3.5 to 4.0 mm (0.138 to 0.157
in), See Figure BR-S4,

Note: When adjusting the depth, face
push rod end upward so’ that
reaction dise is not dropped off
into Master-Vac.

Fig. BR54 Adjusting push rod tengih

eRe

INSTALLATION
Installation isin reverse sequence of

removal

Tightoning torque:
Lock nut of operating rod:

16 102.2 kgm
(12 to Wo ttt)

MasterV ae installation aut
98 to 1.1 kes
(58 (08.0 feb)

Flange installation nut
08 t0 1.1 kgan
(581080 ft»)
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SERVICE DATA AND SPECIFICATIONS

Brake pedal

Pedal (ree height mm (in)

Full stroke of pedal head mam (in)

Master cylinder

Inner diameter of master cylinder mam (in)

Allowable maximum clearance between
cylinder wall and piston a ee

Wheel cylinder

Inner diameter of wheel cylinder mum (in)
Front

Rear

Allowable maximum clearance between
cylinder wall and piston mm (in)

Rear wheel cylinder sliding resistance

kg (Ib)

Brake drum and rotor

Rear brake drum inner diameter mm (in) ....

Front brake rotor outer diameter mm (in) ..

Drom mside out-of round mm (in) ..

Limit of reconditioning drum in diameter
mm (in)

Run-out of the rotor rom (in)

Limit of reconditioning rotor in thickness
mm (in)

Lining dimensions

Rear (width x thickness x length) mm (in)

Material

Pad (width x thickness x length) mm (in)

Pad material

Total braking area

Front em? (sq in)

Rear em? (sq in)

. 203 (7.99)

140 (5.51)

. 22.22 (0.8748)

0.15 (0.0059)

. $3.98 (2.1252)

. 22.22 (0.8748)

0.15 (0.0059)

. 2to7 (4.4 to 15.4)

228.6 (9.000)

27! (10.67)

less than 0,05 (0.0020)

230.0 (9.055)

less than 0.15 (0.0059)

10.5 (0.413)

. 40x 4.1 x 219.5
(1.575 x 0.161 x 8.642)

B701

51.6 x 10x 774

(2.031 x 0.394 x 3.064)

. M338

16).6 (25.0)

351 (54.4)
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Tightening torque

Fulcrum pin of brake pedat

Flange to front shell cover

Master-Vac installation nut

Master cylinder installation nut

Connection of brake tube

Connection of brake hose

Rotor fixing bolts

Caliper to knuckle flange

Disc lo bearing housing

Anchor block installation nut

Master cylinder stopper screw

Valve cap

Spindle nut

TROUBLE DIAGNOSES AND

kg-m (ft-lb)...

kg-m (ft-lb)...

kg-m (ft-lb)...

kg-m (ft-lb)...

kg-m (ft-lb)

kg-m (ft-lb)...

ke-m (ft-lb)

kg-m (ft-lb)

kg-m (ft-lb)

kg-m (ft-lb)

kg-m (ft-lb)...

kg-m (ft-lb)

kg-m (ft-lb)

3.5 to 4.0 (25 to 29)

0.8 to 1.1 (5.8 to 8.0)

0.8 to 1.1 (5.8 to 8.0)

-- 0.8 to 1.1 (5.8 to 8.0)

. 15 to 1.8 (11 to 13)

_ 1.7 to 2.0 (12 to 14)

.. 3.9 to 5.3 (28 to 38)

7.3 t0 9.9 (53 t0 72)

2.7 to 3.7 (20 to 27)

1.4 to L.8 (10 to 13)

ue 0.4 10 0.5 (2.9 to 3.6)

.. 8 to 9 (58 to 65)

2.5 lo 3.0 (18 to 22)

CORRECTIONS

Condition Possible causes Correcuve action

Locked brake pedal Swollen master cylinder seals due to poor

fluid quality or contamination by kerosene,

gasoline or mineral oil

Pistons or valve carrier locked by deposits of

fluid, foreign matter, etc.

Seized master cylinder piston due to infil-

trations of water through rear end due to

faulty boot or seals.

Seized pedal shaft.

Clogged transfer port

No compensation takes place.

Weak return spring.

Flush the system, replace all rubber parts,

refill with new fluid and air bleed the lines.

Clean and bleed the system.

Service the master cylinder, replace the

piston and the boot and/or seals, to prevent

water infiltration.

Smooth bushings, or if other sliding parts

are damaged to a remarkable extent, replace

them and lubricate.

Disassemble and clean master cylinder.

Replace faulty spring.

BR-20
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Condition

Spongy pedal

Probable cause

Air in brake system because of imperfect
bleeding.

Swollen hose due to deterioration.

Hose swells under fluid pressure due to poor

hose quality.

Use of a poor quality brake fluid (boiling

point of which is too low).

Clogged reservoir filler cap vent hole. This
promotes a vacuum in master cylinder that
sucks air through rear seal

Corrective action

Bleed thoroughly

Replace the hose and bleed the system.

Fit new hoses and bleed the system

Replace the Muid with the specified brake

fluid and bleed the system.

Clean reservoir filler cap and bleed the

system,

Pedal yields under

slight pressure

Deteriorated check valve.

Fluid leaks through connection

Fluid leaks at wheel cylinders.

Fiuid leaks through hoses.

Low fluid level in reservoir.

Fit a new check valve, make sure that there

are no burrs, roughness or blow holes on

master cylinder, and bleed the system.

Tighten connections, and if necessary,

replace faulty parts. Bleed the system.

Replace the seals being
damaged. Wipe and clean brake shoe linings.

and packings

Replace the damaged hose, and bleed the

system.

Add specified fluid up to correct level

Poor pedal reserve Master cylinder relief port clogged with for-

eign matter

System has not been bled.

Excessive clearance between shoes and

drum:

Clean and bleed the system.

Bleed the system

Adjust auto-adjuster operation.

Excessive pedal

reserve

Fluid level in reservoir is too low.

Deteriorated rubber seals in master cylinder

or in wheel cylinders.

Excessively swollen hoses due to poor hose

quality

Thermal expansion of drums due to exces-

overheating

Top vp with specified brake fund, bleed the

system, if required

Replace seals and bleed the system

Replace by designated hoses and bleed the

system,

Allow drums 10 cool off. Check brake shoe

linings and drums. Replace damaged parts.

BR.21
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Condition Probable cause Corrective action

Brake locked after

pedal retum
Wom or broken return spring.

Lmproper brake shoe return.

Clogged master cylinder relief port.

Swollen or stuck rubber seals due to con-

tunination by kerosene, mineral oil,

gasoline, ete.

Replace faulty springs.

Grease brake shoc and wheel cy
surtace,

nder sliding

Clean and bleed the system.

Flush the system, replace all rubber parts,
refill with new brake fluid and bleed the

system.

Unbalanced brakes Fluid leakage at one wheel cylinder only.

Rusted or corroded edges of a wheel

cylinder,

Seized piston in wheel cylinder or caliper

assembly.

Hose obstructed due to swollen or clogged

inner lining.

Obstructed flow in metal pipe due to crush-
ing or clogging (if the brakes on one axle are

excluded, weak braking may result)

Eaulty seals at one half caliper.

Wipe, clean or replace the brake shoe linings

or lining pads, service the wheel cylinder and

bleed the system.

Eliminate rust and replace the boots.

Service the wheel cylinder, ceplace the reat
wheel cylinder piston or caliper assembly

and bleed the system,

Replace or clean the hose and bleed the

system.

Replace or clean the pipe and bleed the

system.

Take down and strip the half caliper, replace

seals and dust covers

Brake linings drag-

ging all the time on

drums or brake disos |

(nsufficient shoe-to-drum clearance.

Weak shoe return springs.

Brake pedal has no free travel.

Seized master cylinder piston.

Master cylinder Nlooded due to clogged relief

port,

Brake disc run-out.

Adjust clearance,

Replace the springs.

Set the push rod length as prescribed.

Service the master cylinder, replace the

piston and bleed the system.

Service the master cylinder, replace the

check valve if deteriorated, clean the relief

port and bleed the system

Check brake dise for run-out, and replace
Faulty parts, if necessary.

BR-22
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Condition

brakes

Probable cause

Fu leakage from whecl cylinders

Fluid leakage trom caliper cylinders

MasterVae

This problem mainly cesolls (rom improper
function of Master-Vac. Please check as
fallow:

Improper muster vac function due 10 poor

Requited vacuum is not maintained

Weak pressure on shoes due 10 use of too

thick Mui

Dust on drums o: Tings soiled wth ol

Weak shoe return springs

Drum out of round

Cometive action

Wipe snd clean the braks shoe Timings,

service the wheel eslinder placing damaged

pris, and bleed the system,

Take down and strip the clipes; replace all
rubber seals and clean lining pads

Check the pipe or hose concctions, and

fasten if necessary. Or replace a faulty
vacuves hose

Wipe, clean of replace the eheek valve and

heck the grommet for loose Ft, weit oF

replace it Replace seal or retghten plate and

seal sombyto-front shel bolts

Clean or seplace poppet rahter, Replage
dliapagm and diaphragm plat,

hush the system and refill with specified

‘id, Bleed the system

Remove and cles drums thoroughly

Check springs and replace ss required,

Correct drums by means ofa lathe

era
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SPECIAL SERVICE TOOLS

Tool numberNo e Description For Reference

; Unit: mm (in) Page ortoo] name 
on Figure No.

1, GG94310000 This Lools is used to tighten and loosen brake tube flare nut, All Page BR-S
Brake pipe A built-in torque limiting wrench is provided Co assure torque models
lorque wrench accuracy

233 2,

228 ¢9 ®

$£227

2. ST08080000 This tool is used to remove rear shell after aligning rear shell stud $30 Fig. BR45Master-Vac bolt with the opening in this tool. 610
wrench 

530

seo7a

| 3. $T08060000 This taol is used when rear shell seal is driven into position. $30 Fig. BR-53
6101

Note: Make sure that this tool is pushed in until rear guide of 510
this tool touches rear shell,

SEIS

BR-24
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