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GENERAL DESCRIPTION

in frontand two in rear). The master cylinder is a tandom master cylinder and consists of two seperate circuits, i
brake circuit is connected in paralle! (leftand right) and rearbrake in series (left and right) proportioning valve is loeats
in between master cylinder and rear brake.

Front brake is a disc type and rear brake is a leading trailing shoe type drum brake.
Parking brake system is mechanical, It applies brake force to only rear wheels by means of the cable,

1. Master cylinder
2. Parking brake lever
3. Pvalve

| I

FiG.5— 1 BRAKE LINE
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DISC BRAKE CALIPER

Disc brake is installed in the front wheels.
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-

-

Disc brake pad
Fiston

3. Disc

4. Dust cover

5. Fad shim

ha

FIG. 5 — 2 DISC BRAKE CALIPER

Caliper Operation :

The single piston floating caliper type brake is employed
inthis car, and one cylinderand one piston are conformed
of integrity.

Fluid pressure generated in the cylinder causes the
pad(1) on the piston side to press against the disc,
Althe same time the fioating type caliper body is moved
to the right by the cylinder pressure as shown infigure
which pulls pad{2) against the disc and so brakes the
whesal.

The disc brake has no servo assistance and it is
necassary to increase the working pressure of the
piston and pad. Forthis purpose the wheelcylinder has
alarge bore.

Even only a little change in clearance between the disc
and pad has therefore a large influence on the brake
pedal stroke. It is necessary to keap the clearance
adjusted to the minimum at all times, by means of the
piston (rubber) seal,
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Caliper body

Brake disc

FIG. 5 —3 CALIFER OFERATION

Clearance Calibration

When the oil pressure is applied to the piston, the piston
moves leftward. The rubber seal, which extent
considerable pressure against the piston, moves with
the cylinder.

Howewver, asa part of the rubberseal hasbeen fixedinto
agroove in the eylinder, the shape ofthe rubber seal is
as shown in below figure, distorted toward the piston
moving direction.

When pressureis taken off from the footbrake pedal and
fluid pressure is released from the piston, a rastoring
elastic force is generated at the seal and pushes the
piston rightward and back it in original positon.

As the pads wear away and the clearance between disc
and pads becomes larger, the piston moves a larger
distance.

The seal then could change in shape further, but since
the end of the seal is fixed into the groove inthe cylinder,
the distortion is limited to the same amount as previously
dascribed.

T

The piston moves further to caver th

clearance. As the piston returns by the &
and the rubber seal recovers jis origi
clearance between the disc and pads |
original condition.

Pistan seal
{Rubber seal)

Cylindar

%
?A 4
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Piston

Fizston

Hydraulic pressurs "OFF" Hydraulic p

FIG. 5—4 PISTON SEAL OPERATION
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. FiG. 5 —5 DRUM BRAKE
Bke Operation Ingeneral the periodical adjustment is required for drum
brake
g the pedal is depressed, drum brake makes two This rear brake is provided with an auto adjuster which
e in the wheel cylinder extend the brake shoe autormatically adjusts the shoe-to-drum clearance caused
Rrd and restrain drum revolution. by such braks shoe wear.
':* Ore the brake shoes get wormn the larger distance Piston, piston cup and piston spring are assemblad in
g 0ns move, the wheel cylinder.
fesultthe brake pedal stroke s increased. Thenthe When the brake pedal is depressed, fluid pressure is
Ce between the drum and shoe mustbe adjusted applied tatheinside of the chamber on the pistons being

shoe adjusting sorews, acluated by this pressure the piston presses the brake

shoe against the drum, thus producing brake forca.
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Rear Wheel brake Clearance Auto Adjuster —'-]
—@} When clearance is proper.

&

Auto adjuster
Brake shog
Wheel cylindar
Drum

Return spring

| o=

FIG. 5 — 7 DRUM BERAKE

[t turnis and clearance becomes shorter.

(3 When shoe was worn.

Shoe iz worn, adjuster is extended.

FIG. 5—6 CLEARANCE CALIBLATION
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MASTER CYLINDER
==
1. Reservoir tank
2. Primary piston
3, Secondary piston
[

FIG. 5— 8 MASTER CYLINDER DISASSEMBLY

Master Cylinder Assembly

The master cylinder has two pistons and three piston cups. Its hydraulic pressure is generated in the primary
chamber("a”} and secondary chamber("b").

The hydraulic pressure produced in the primary chamber("b") acts an the rear brake and the secondary chamber{"a”)
acts on the front brake (left"and nght)

1. Primary piston 4. Secondary piston

2 Piston cup 5. Piston cup

3. Secondary piston pressure cup 6. Secondary piston return spring
7. Master cylinder body

FIG. 5§ —9 MASTER CYLINDER STRUCTUHE
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Master Cylinder Operation

Depressing the brake pedal forces the primary piston to move to the left, and consequently the hydra
produced in the chamber "a". i
By means of this pressure and the return spring force the secondary piston is also pushed to the [an
pressure is also produced in the chamber "b". g

FIG 5 — 10 MASTER CYLINDER OPERATION
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PROPORTIONING VALVE

Proportioning valve controls the rear wheel lock by goveming the hydraulic pressure produced in the rear wheel

cylinder.

Rear whaal

l wlsnderl

Master
cylnder] |

— —— -

1. Pislon

Spring
2. Valve
4

ha

Valve saat

FIG.5 — 11 PROPORTIONING VALVE

Non Operational

When the master cylinder pressure is below split
point .

Piston is pushed to left by spring and there is clearance
between valve and valve seat. Therefore the master

Cylinder pressure is activated in rear whee! cylinder
itself.

Fiston
Spring
Valve ‘

B R o=

Valve seat

FIG.5— 12

Operational

When the master cylinder pressure is above split point
Valve is moved to right by the force produced in the "A’
area and the valve seat is connected to valve then rear
wheel cylinder path is closed.

————

- L3 fha

Master cylinder pressure

-
E
= |
| O
| @
a | I
| £ f_,.af--" 1, Pistan
[ - | T
[ = Split point Spring
Lg:-‘ ; — C— Vahe

FIG. 5—13

Vableo seatl
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BOOSTER ASSEMBLY
Boosteris aunitwhich reduces the leg power of brake pedal by using the pressure difference between the negatiy
pressure produced in the intake manifold and the ambient pressure.

1. Booster pistan spring 5. Valve stopper key
2. Piston rod stopper 6. Bool

3. Booster piston 7. Push rod clevis

<, Fiston rod

FIG. 5—14
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Booster Operation

1. Booster No,1 body 6. Airvalve spring retainer
12 2. Boostar Mo.2 body 7. Airvalve retum spring
— 3. Valve operating rod 8. Contorl valve spring relainer
4. Air cleaner element 9, Control valve
k!'llft 5. Aircleaner separator 10. Booster control valve
= = :
; fﬂ,,,ﬂ,(ﬂ? P o3 11. Booster air valve [

LEf 12. Booster piston
G 5 O \ 13, Walve slopper key
;r:ll!'lt%gi =i 14. Booster diaphragm
If}z.r:zfﬂ.-a' ; !
C— 15. Heaction disc

b 16. Booster piston return spring
17. Booster piston rod ,
18. Booster rod adjusting screw

FIG. 5§ — 15 VACUUM BOOSTER ASSEMBLY 5
When the brake pedal is depressed, the force is transmitted to the master cylinder piston through the valve operating
rod, bogster air valve, reaction disc and piston rod.
Atthe same time, the force of the booster piston developed due 1o the pressure difference between the two chambers
"A" and "B" is added to it. The booster control valve has a double function of a vacuum valve and air valve.
That is, as shown in below figure, the booster control valve closes betwaen the "A" and *B" chambers as its outer end
"C” contacts the booster piston seat and opens as "C" leaves the booster piston seal(vacuum valve function).
Also it closes between the "B" chamber and outside air as its inner end "D" contacts the air valve seat and opens as
"D" leaves the air valve seat (air valve function),

When foot brake pedal isnot depressed.

The valve operating rod is pushed to the right by the spring force as shown, The air valve is also contacts to the right
valve stopper key as shown. In this state, the vacuum valve {control valve "C*} is open and the air valve (control valve
"D")is closed. Thus the chamber “A" and "B" conduct and share the same negative pressure (because of no pressure
difference) which allows the relurn spring to push the baaster pistan to the right.

Yacuum vake "C°
|

i Kir valve 'D"

1. Boosler contrgl valve
2. Booster air valva
2  Booster piston

FIG. 5 — 16 BOOSTER (MOT OPERATIOMAL)
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When brake pedal is depressed.

Being pushed by the operating rod the booster air valve
moves fo the left as shown.

Then the eontrol valve is pushed against the booster
piston seat closely by the valve spring force. Thus the
vacuum valve(control valve "C") is closed to cut off
batween the chambers "A" and "B*. At this time the air
valve(control valve "D") is still closed.

Vacuum valve "C*

Air valve "0D"

Contrdl valve

1. Booster control valve
2. Boosler air valve
3. Booster piston

1. Boaoster contral valve
2. Booster air valve
3. Booster piston

FIG. 5 — 17 BOOSTER(BEGIN TO CPERATE)

As the booster air valve moves further to the left, it
moves away from the control valve and the air
valve{control viave "D") opens to allow the air fo flowinto
the chamber "B". The entry of air causes a difference in
pressures between the chambers "A" and "B". When
this pressure difference grows greater than the piston
retum spring force, the booster piston removes to the
left and the booster control valve also removes to the
left.

The resulting air valva(control valve "D") closure stops
the airfiow into the chamber "B* and its pressure
remains asitis. Inthisway brake pedal depressing force
15 made into a strong push 1o the master cylinder push
rod to produce high hydraulic pressure.

FIG. 5 — 18 BOOSTER (OPERA

When the brake pedal is released.

When the brake pedal is released, the b
retums to the right by the master cylinder
force and the air valve return force as show
vacuum valve(control valve "C") opens’
negative pressure in the chamber "B". The rasiil
the master cylinder piston and booster pl o't
thair original positions.

Booster air valve
Air valve return spring
Booster piston
Booster control valve

E L L

i
8
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Reference

Should any of the vacuum related parts in the boosterbe
faulty, the brake force is not increased. Even then,
however, the brake deprassing force is transmitted 10
the valve aperating rod, booster air valve, valve stopper
key and booster piston in that order, to push the master
cylinder push rod. -

Thus the brake operation will not faill even though the
vacuum related parts is in faulty.

e

Valve actuating rod
Booster air valve
Valve slopper key
Booster piston

Bty o =

[(l}

20 BOOSTER

-

o
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TROUBLESHOOTING
Condition Probable Cause Correction E
Not enough = Brake oil leakage from brake lines + Locate leaking paint and repair ! '5:;!
braking force » Brake disc or pads stained with oil = Clean or replace e
s QOverheated brakes = Determine cause and replace :
= Unmatched brake shoes + Adjust as prescribed
» Brake shoe linings stainad with oil » Heplace
= Badly wom brake shoe linings * Replace
« Wheel cylinder condition faulty | » Repair or replace
» Malfunctioning caliper assembly * Repair or replace
» Airin system = Blead syslem
Brake + Shoe linings stained with oil » Replace
unbalanced = Drum-to-shoe clearance out of adjustment « Check and repair
(Brake is not {malfunctioning auto adjustar)
working in union) » Badly worn drum » Replace
* |mproper tire pressure = Adjust as specified
+ Front wheel alignment adjusting faulty « Adjust as specified
« Malfunctioning wheel cylinder * Repair and replaca
* Unmalched tires on same axle = Use same tires
» Malfunctioning brake pipes or hoses = Replace with new pipes and new hoses
+ Malfunctioning caliper assembly » Check for sluggish pistons, proper
lubrication of caliper slide bush and
caliper slide, and repair
+ Loose suspension parts = Check all suspension mountings
+ Loose calipers | » Check and torque bolts to specifications
Eg::':;;m:;t [ Wormn brake disc pad - Replace pad
i oam g B




N

« Distorted steering knuckle or rear axle shaft
« Excessiva disc run out
« Distorled rear drum

Braking noise

« Glazed shoe linings or fareign materials stuck
to linings

« Worn or distorted shoe linings

« Loose front whael bearings

+ Distorted back plates or loose mounting bolts

condition Probable Cause Correction {
Excessive » Brake system failure Check and replace as necessary |
pedal travel « |nsufficient brake fluid Fill reservoirs with approved brake i
fluid, check for leaks and air in |
brake system, check warning light.
= Air in brake system(pedal spongy phenomenon) Blaad system
« Rear brake system not adjusted Check and repair auto adjusting
{malfunctioning aute adjusting mechanism) mechanism, adjust rear brakes
= Bent brake shoes Replace brake shoes
= Worn rear brake shoes Heplace brake shoes
Dragging brakes | « Master cylinder pistons not returning correctly Repair master cylinder
after pedal is = Restricted brake pipes or hoses Replace with new pipes and hoses
released « Incorrect parking brake adjustment Adjust parking brake
« Sluggish parking brake cables Heplace cable
= Weaakened or broken return springs Heplace springs
= Wheel eylinder or caliper piston sticking . Hepair 5
Padal pulsation « Damaged or loose wheel Dearings Heplace wheel beaings

Replace knuckle or rear axle shaft
Machine disc or replace
Machine drum or replace

Check and repair shoe linings,
replace if necessary.

Replace shoe lining(or pad)
Replace whesl bearing
Replace back plate,

tighten or replace bolts




5-270

ON-CAR SERVICE

Pedal Travel Check

B

Start engine.

Depress brake pedal two or three times.

With brake pedal depressed with about 30kg load,
measure pedal armto wall clearance "B". Itmustbe

more than 7smm.

Brake Pedal Play Inspection

Inspact pedal play. Check pedal shaft bolt and master
cylinder pin installation for looseness and replace if
defactive,

T s

4,

FIG. 5 — 21 BRAKE PEDAL-TO-WALL
CLEARANCE MEASUREMENT

lfclearance "B"isless than 75mm, the most possible
cause is either rear brake shoes are worn oul
beyond limit or air is in lines. Clearance "B" still
remains less than 75mm even after replacement of
brake shoes and bieeding of system, other possible
but infrequent cause is malfunction of rear brake
shoe adjusters or booster push rod length out of
adjustment.
Auto clearance adjuster check is performed after
removing brake drums. Ifthe faulty is found repair or
replace it

Pedal play: 1-8 mm

FIG, 5 — 22 BRAKE PEDAL PLAY INSPECTION

Brake padal play(mm) ‘ i—8
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PARKING BRAKE
Inspection and Maintenance

1. Pull up parking brake lever with about 20kg force
and count ratchetnotches in ratchet engaged sector.

| Specitied limit 3 Bnotches |
A -F*Ia;r & I. Less than 2 notch |

2. If measured value is out of specification, adjust
parking brake cable by tighte ning adjust nuts.

R 5

Adjust nut

==

FIG. 5 — 23 PARKING BRAKE CHECK

S I e

FIG.5—24 PARKING BRAKE CAELE ADJUSTMENT
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INSPECTION
1. Disc brake pad
2. Piston
3. Disc
4, Dust cover
FIG. 5— 25 DISC, CALIPER, PAD DEAL DRAWING
Brake Pad Brake Disc
Measure the thickness of brake pad{excluding pad = Run-out check
plate) Install dial gauge on disc surface and measure th
F ; run out with brake slowly turns.
| Pad thickness limit{rmm) | 1.0 — =

= ' Limit{rmm) : less than 0.15

= |

FIG. 5 — 26 BRAKE PAD THICKNESS CHECK
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* Measuring disc thickness

Using micrometer, measure the thickness of disc.

Disc thickness limit{rmm) 8.0

FIG. 5 — 2B DISC THICKMESS CHECK

Brake Drum

Check brake drum for eccentric cracks, damage and

distortion of lining contact surface and oil.

If partial wear of drum is found or wear of drum edge is

serious, repair or replace brake drum.,

Sarvice limit |.D({mm)} 182.0

T Calipers gauge

Brake Shoe

Check shoe for case hardaning of lining, wear and oil
contamination and measure the thickness{excluding
shoe plate).

L Shoe thickness limitimm) 1.0

FIG. 5 — 29 BRAKE DRUM GHECK

FIG. 53— 30 BRAKE SHOE CHECK
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MASTER CYLINDER
Disassembly

1. Remove primary piston.
2. Hemove stopper bolt and secondary piston.

1. Stopper bolt
2. Resernvoir tank

FIG. 5§ — 31 MASTER CYLINDER DISASSEMBLY
Assembly

It is the raverse of removal procedures. Take
care of the followings.

[ CAUTION
Before assembling, wash each part with brake
fluid.

VACUUM BOOSTER PUSH ROD ADJUSTMEN
Adjustment

1. Remove master cylinder. Sel the rod of spec
tool{booster piston rod gauge 09850 — 96010) to|
matched with the postion that contacts slightly w
the Ist piston of master cylinder with the masl
cylinder removed and gashket attached to cylinde

1. Prirmary piston
2. Special tool

{Booster piston rod gauge 09950 — 96010}

FIG. 5 — 32 INSTALLATION OF SPECIAL TOOL

2. Inthat state, reverse special tool as following figut
Measure protrusion guantity or clearance of spec
tool rod and booster push rod

'

1. Special toal iw

MEASUREMENT
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3. Using special tool (booster push rod adjuster) and T
wrench(7¥mm), adjust push rod length, so that the
clearance between special tool rod and the brake
booster push rod becomes 0.

[ ——

1. Special toal
(Booster push rod adjuster 09952 — 16010)
2. T wrench{7mm)

FIG. 5 — 34 PUSH ROD LENGTH ADJUSTMENT

SPECIAL TQOLS

—

e e —



