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PRECAUTIONS AND PREPARATION

Precautions

e Use brake fluid “DOT 4".

e Never reuse drained brake fluid.

o Be careful not to splash brake fluid on painted areas; it may
cause paint damage. If brake fluid is splashed on painted
areas, wash it away with water immediately.

e To clean or wash all parts of master cylinder, disc brake
caliper and wheel cylinder, use clean brake fiuid.

e Never use mineral oils such as gasoline or kerosene. They
will ruin rubber parts of hydraulic system.

¢ Use Tool when removing and installing brake tube.

WARNING:

e Clean brake pads and shoes with a vacuum dust collector
to minimize the hazard of airborne asbestos or other mate-
rials.

SBREZ0B

Preparation
SPECIAL SERVICE TOOLS

Tool number
Tool name

Description

3GS4310000
Flare nut torgue wrench

Removing and installing each braka
piping

K\Vag1voo10
Brake fluid pressure
gauge

Measuring brake fluid pressure

COMMERCIAL SERVICE TOOL
Tool number it
Tool ratns Description
A.B.S. checker Checking A.B.S.
(KDASQ003)

BR-2



CHECK AND ADJUSTMENT
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SBR38Z

Checking Brake Fluid Level

e Check fluid level in reservoir tank. It should be between
Max. and Min. lines on reservoir tank.

» If fluid level is extremely low, check brake system for leaks.

« When brake warning lamp comes on even when parking
brake lever is released, check brake system for leaks.

Checking Brake Line

CAUTION:

If leakage occurs around joints, retighten or, if necessary,

replace damaged parts.

1. Check brake lines (tubes and hoses) for cracks, deteriora-
tion or other damage. Replace any damaged parts.

2. Check for oil leakage by fully depressing brake pedal while
engine is running.

Changing Brake Fluid

CAUTION:

s Refill with new brake fluid “DOT 4"

s Never reuse drained brake fluid.

e Be careful not to splash brake fiuid on painted areas; it may
cause paint damage. If brake fluid is splashed on painted
areas, wash it away with water immediately.

1. Coannect a vinyl tube to each air bleeder valve.

2. Drain brake fluid from each air bleeder valve by depress-
ing brake pedal.

3. Refill until new brake fluid comes out of each air bleeder
valve.

Use same procedure as in bleeding hydraulic system to
refill brake fluid. Refer to “Bleeding Procedure” in “AIR
BLEEDING".
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AIR BLEEDING

Bleeding Procedure

CAUTION:

e Carefully monitor brake fluid level at master cylinder dur-
ing bleeding operation.

e Fill reservoir with new brake fluid “DOT 4”. Make sure it is
full at all times while bleeding air out of system.

e Be careful not to splash brake fluid on painted areas; it may
cause paint damage. If brake fluid is splashed on painted
areas, wash it away with water immediately.

SBR285

1. Connect a transparent vinyl tube to air bleeder vaive.

2. Fully depress brake pedal several times.

3. With brake pedal depressed, open air bleeder valve to
release air.

4. Close air bleeder valve.

5. Release brake pedal slowly.

6. Repeat steps 2. through 5. until clear brake fluid comes out
of air bleeder valve.

e Bleed air in the following order.
Left rear brake

SBRag2

!
Right rear brake

l
Left front brake

|
Right front brake
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BRAKE HYDRAULIC LINE

Roar brake —
IRE modals z

T2 Hose brake
: Primary ling
: Secondary line
:  Flare nut [Clo-14 (p.8-1.1.8.507) .
[©: Mm (kgm, fib) ¢  Connecting boit [O]47-20 (1.7-2.0,12-14)

- I}

EBROO1

ABS mocels ABS actuator
- ’r""-”"-.“

Proportioning vahve

ez ;Hose broak
—:Prlrna.ry line
—— :Secondary fina Roar brake

O : Flams m [CJs-11 (0.5-1.1,6.58.7)
[O0:  Mm (xgm, b B [ Connecting bolt [C]17-20 {1.7.2.0,12.14)

EBROG2
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BRAKE HYDRAULIC LINE

oy

/ \ Brake booster /
et e’ Proportioning vahe

: Hose braks
&

: Prirmary Ena
! Secondary |ina

Flare ma [Ce-11 (0.5-1.4,6.58.7)
Connecting bolt []17-20 (1.7-2.0,12-14)

[

EBROO3

Removal

CAUTION:

Be careful not to splash brake fluid on painted areas; it may
cause paint damage. If brake fluid is splashed on painted
areas, wash it away with water immediately.

All hoses must be free from excessive bending, twisting
and pulling.

Connect a vinyl tube to air bleeder valve.

Drain brake fluid from each air bleeder valve by depress-
ing brake pedal.

SER502

e

Remove flare nut securing brake tube to hose, then with-
draw lock spring.

4. Cover openings to prevent entrance of dirt whenever dis-
connecting hydraulic line.

Inspection

Check brake lines (tubes and hoses) for cracks, deterioration or
other damage. Replace any damaged parts.

Installation

CAUTION:
« Refill with new brake fluid “DOT 4".

e Never reuse drained brake fluid.

1. Tighten all flare nuts and connecting bolts.
Flare nut:
:9-11 N'm (0.9 - 1.1 kg-m, 6.5 - 8.7 ft-lb)
necting bolt:
:17 - 20 N'm (1.7 - 2.0 kg-m, 12 - 14 ft-Ib)
2. Retill until new brake fluid comes out of each air bleeder
valve.
3. Bleed air. Refer to “Bleeding Procedure” in "AIR BLEED-
ING™,
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LOAD SENSING VALVE

D)AR

[ 17-21 (1.7-21, 12.515.5)

e
a5

M

1
/ B, o
LEV valve —-JI f
Alr bleader

[C] 5.5-7.8 (0.6-0.8, 4.3-5.8)

EEROD4

H:Nﬂin-mn-m

EBROOS
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LOAD SENSING VALVE

SBRE20B

/Y

[ o |.

ZFE 1724 (1,721, 12.5- 15.5)

[O): Mmikgm, frib) ©

@f K
1721 11_?-2‘.1.1!.5-15.5,

EBR029

EEROZ0

Removal

CAUTION

» Be careful not to splash brake fluid on painted areas; it may
cause paint damage. If brake fluid is splashed on painted
areas wash it away with water immediately.

e Remove flare nuts and LSV bolts.

Installation

CAUTION:
Refill with new brake fiuid “DOT 4”.
Never reuse drained brake fluid.
Check level in brake fluid reservoir.
Tighten provisionaly flare nuts.
Tighten LSV bolts.
: 34 - 39 N'm (3.5 - 4.0 kg-m, 25.1 - 29 ft-Ib)
Tighten flare nuts.
[3): 9-11 N'm (0.9 - 1.1 kg-m, 6.5 - 8.7 ft-Ib)
Bleed air. Refer to “Bleeding Procedure” in "AIR BLEED-
ING",
5. Adjust load sensing valve (LSV). Refer to “Inspection and
Adjustment" in "LOAD SENSING VALVE".

W poeee

#

IRS MODELS

If it is necessary to install a new LSV bracket, make sure that
it is installed correctly according to the following distances:
Distance “A": 117.5 mm (4.62 in)
Angle “B": 307

If above mentioned values are not met, load sensing valve will

loose its effectiveness and the handling of the vehicle could

change.

CAUTION:

« Do not adjust LSV spring length by turning or moving LSV
bracket (1). To adjust LSV spring length refer to Inspection
and Adjustment.

o If the vehicle has been jacked up with the wheels off the
ground, lower the vehicle slowly. Failure to do so, could
cause the angle “B" to change.
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LOAD SENSING VALVE

Installation (Cont’d)

(O] 34-39 (3.5-4.0, 25-29) —*

[0): N.m (kg.m, fL.ib) — [0 17-21{1.7-2.1, 12.5-15-5) (0] 5978 (0600, 43:55]

EBRD24
RIGID REAR AXLE MODELS
Vehicn
& : 58-7.8 (0.5-0.8, 4.3-58) =
[ : 20.4.4 [0.3-0.45, 2.2.3.0)
o
= I' % X
2 o
\ Regulation lever
/
= p——" '-'_FFF#F--
G ..""-. |
N H
L
e “ . ©
3 ) O |
} =
A
LSV lever % ; = ~
¢ 1721 (1.7-29, 12.515.5)
0 : Hm (kgom, fLib) ARG R
EBRO18
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LOAD SENSING VALVE

Inspection and Adjustment

CAUTION:

e Check level in brake fluid reservoir.

e Refill with new brake fluid “DOT 4".

e Never reuse drained brake fluid.

o Be careful not to splash brake fluid on painted areas; it may
cause paint damage. If brake fluid is splashed on painted
areas wash it away with water immediately.

1. Before adjusting load sensing valve spring length, check for
proper installation and abnormal wear of brake pads and
shoes,

2. Hemove the air bleeder from the wheel caliper, and install

-~ LA, %

{@ tgz./ T \ \ a pressure gauge (a) to the bleed valve hole.
/" E;.'l L35 --hh_{f:;'}_-"\:'nl
/ 1)

EBRQO1
s = 3. Bleed the air from the front brake piping.

- = _—": ]

— = |
N
(/N
\ -:\\I'E";k rﬁ"/}_ \"\:' L

LJ_'-d_ 5=y,
\'_',."' A -
ﬂ 2/
el EBAD20

== 4. Remove the air bleed valve from the rear wheel cylinder,
and install a pressure gauge (b) to the bleed valve hole.
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LOAD SENSING VALVE

Inspection and Adjustment (Cont’d)

5. Bleed the air from the rear brake piping.

6. The “Load Sensing Valve" is attached to the body, over the
rear axle. To adjust the LSV correctly, proceed as follows:

a. With unladen vehicle (engine full of water and oil, fuel of 5
liters, with spare tyre and without tools) check the length of
LSV spring.

b. If the spring length is different from that specified, move the
regulation lever (2) until the specified value is obtained.
Move the LSV lever (1) until it contacts with the stopper bolt
and recheck the spring length.

Sensor spring length “L":
IRS models: 206.5 mm (8.12 in)

Rigid rear axle models: 213 mm (8.38 in)

NOTE: Do not disturb stopper bolt.

c. Start the engine and run it at idling speed.

d. Slowly depress the brake pedal until an input pressure of
5,000 kPa (50 bar, 49 kg/cm®, 725 psi) is obtained (at the
front axle pressure gauge) and an output pressure of 5,000
kPa (50 bar, 49 kg/cm?, 725 psi) bar is obtained (at the rear
axle pressure gauge) (see Table on next page).

EBRAOZE

e. Place a weight (C) in the center at the rear of the vehicle,
above the rear axle, so that the LSV spring (@) has a new
lenght “L™.

f.  With the engine running at idling speed, depress the brake
pedal until obtaining the following pressures:

Unit: kPa (bar, kgf_im?, psi)

Front axle pressure Rear axle pressure
IRS models 9,000 (80, 88.2, 1,305) | 7,600 (76, 74.5, 1,102)
Rigid rear
axle modals 11,000 (110, 108, 1,585) | 10,300 (103, 101, 1,493)

EBRO2T

See Table on next page
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LOAD SENSING VALVE

IRS REAR AXLE MODELS

EBRO28

Inspection and Adjustment (Cont’d)
INFORMATION ABOUT THE LOAD SENSING VALVE

When adjusting LSV spring length (3) with unladen vehicle
L=206.5 mm (8.12 in) (IRS models) or 213 mm (8.38 in) (Rigid
rear axle models), LSV "lever” has to touch stopper bolt.
Spring lenght “L"™ has to be obtained at laden vehicle.

Unit: kPa (bar, kg/em®, psi)

\ Vehicle load

Front axle pressure

Rear axle pressure

Unladen 5,000 (50, 49, 725) | 5,000 (50, 49, 725)
IRS models 9,000 (90, 88.2, 7,600 (76, 74.5,
Laden
1,305) 1,102)
- Unladen 5,000 (50, 49, 725) | 5,000 (50, 49, 725)
Rigid rear axle
models {acon 11,000 (110, 108, 10,300 (103, 101,

1,595)

1,483)
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BRAKE PEDAL AND BRACKET

Removal and Installation

o bes /

[O]13 - 16 (1.3 - 16,9 - 12)

[O): Nem (kg-m. ft-ib)
SBR1008
Inspection
Stappe: Check brake pedal for following items:
I e Brake pedal bend
% e Clevis pin deformation
e« Crack of any welded portion
(&) e Crack or deformation of clevis pin stopper
SBRIST
et Adjustment
16 - 22 N. ! .
&) (1 - 22 l’:.m ) Check Ell:ake p::li f}:;e; Il-:tmght from dash reinforcement panel.
input rod \ Refer to S.D.S.
D: Full stroke
Refer to S.D.S.

Dash insulator

Floor panel

e o d P FELF,

C: Clearance between pedal stopper and threaded
end of stop lamp switch
0.3 - 1.0 mm (0.012 - 0.039 in)
A: Pedal free play
1.0 - 3.0 mm (0.039 - 0.118 in)

Dash
insuiator

e
T errie

Malt sheet

EBR200
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BRAKE PEDAL AND BRACKET

f— 51 ay s ingide

Lock nut

SBR9G0

Adjustment (Cont’d)

If necessary, adjust brake pedal free height.
1. Loosen lock nut and adjust pedal free height by turning
brake booster input rod. Then tighten lock nut.

Make sure that tip of input rod stays inside of clevis.

2. Loosen lock nut and adjust clearance “C" with stop lamp
switch. Then tighten lock nuts.

3. Check pedal free play.

Make sure that stop lamps go off when pedal is released.

4, Check brake pedal's depressed height while engine is run-
ning.
If depressed height is below specified value, check brake
system for leaks, accumulation of air or any damage to
components (master cylinder, etc.); then make necessary
repairs.
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MASTER CYLINDER

[ wmpgm. em

Reservoir tank

[ 21-2824-20,16.5-21.4)
“@/_' Cylinder body

O-ring
dﬁ_ EBRDOG

s
Direction of rolation

for INSTALL

{
.-’._-r-'/’
NI R

s Removal
CAUTION:

ﬂmncg:dﬂgﬁrfm!ﬂﬁﬂn Be careful not to splash brake fluid on painted areas; it may
cause paint damage. If brake fluid is splashed on painted areas,
wash it away with water immediately.

Connect a vinyl tube to air bleeder valve.

Drain brake fluid from each air bleeder valve, depressing
brake pedal to empty fluid from master cylinder.

Remove brake pipe flare nuts.

Remove master cylinder mounting nuts.

Remove protector of master cylinder, and avoid scratching

the surface of master cylinder during removal.
CAUTION:
Do not disassemble master cylinder.
NOTE:
If it is necessary to change the brake fluid reservoir, remove it
as shown in the illustration on the left, while holding the seals
with one hand.
It is not necessary to replace the seals if they are in a good
condition.

Installation

CAUTION:
o Refill with new brake fluid “DOT 4".
e Never reuse drained brake fluid.
1. Place master cylinder onto brake booster and secure
mounting nuts lightly.
2. Fit flare nuts to master cylinder.
3. Tighten mounting nuts.
[3): 21 - 29 N'm (2.1 - 3.0 kg-m, 15.5 - 21.4 fi-lb)
4 Tig‘wten flare nuts.
[0): 9- 11 N'm (0.9 - 1.1 kg-m, 6.5 - 8.7 ft-lb)
5. Bleed air. Refer to “Bleeding Procedure” in “AlIR BLEED-
ING".
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BRAKE BOOSTER

On-vehicle Service
OPERATING CHECK

Depress brake pedal several times with engine off, and
check that there is no change in pedal stroke.

Depress brake pedal, then start engine. If pedal goes down
slightly, operation is normal.

SBRO0ZA
AIRTIGHT CHECK
oK, NG, s Start engine, and stop it after one or two minutes. Depress
brake pedal several times slowly. If pedal goes further
down the first time and gradually rises after second or third
time, booster is airtight.
o Depress brake pedal while engine is running, and stop
e i : engine with pedal depressed. If there is no change in pedal
P\ N - stroke after holding pedal down 30 seconds, brake booster
= Second is airtight.
o= First
SBR3E5A
Removal

H e (kg-m, f-ib]

FJ 21-20(2.1-3.0,15,5.21.4) Brake boosier

Gasket

@\—H 13- 16(1.3- 18,5 13)

Clevis pin

EBROO7

CAUTION:

Be careful not to splash brake fluid on painted areas; it may
cause paint damage. If brake fluid is splashed on painted
areas, wash it away with water immediately.

Be careful not to deform or bend brake pipes, during
removal of booster.

BR-16



BRAKE BOOSTER

SBR281A

Clevis

EBRZ02

Inspection
OUTPUT ROD LENGTH CHECK

1.

Apply vacuum of —66.7 kPa (— 667 mbar, —500 mmHg,
—19.69 inHg) to brake booster with a handy vacuum pump
and check output rod length “A".

Specified length “A": 22.3 + 0.15 mm (0.87 = 0.005 in)

Check output rod length “L" when brake booster doesn't
work.
Specified length “L":
RHD modeis: 136 mm (5.35 in)
LHD models: 126 mm (4.96 in)

NOTE:
In brake booster with attachment type, the measure is mea-
sured from outside sharp of attachment.

Installation

CAUTION:

s Be careful not to deform or bend brake pipes, during instal-
lation of booster.

e Replace clevis pin if damaged.

« Refill with new brake fluid “DOT 4".

e Never reuse drained brake fluid.

e Tlake care not to damage brake booster mounting bolt
thread when installing. Due to the acute angle of
installation, the threads can be damaged on the metal sur-
rounding the dash panel holes.

1. Before fitting booster, temporarily adjust clevis to dimen-
sion shown. (Does not apply to vehicles fitted with ABS)

2. Fit booster, then secure mounting nuts (brake pedal
bracket to brake booster) lightly.

3. Connect brake pedal and booster input rod with clevis pin.

4. Secure mounting nuts.

:13-16 N'm (1.3 - 1.6 kg-m, 9 - 12 fi-Ib)

5. Install master cylinder. Refer to “Installation” in “MASTER
CYLINDER".

6. Bleed air. Refer to "Bleeding Procedure” in “AlIR BLEED-

ING".

BR-17



VACUUM HOSE

Removal and Installation

Saal
Check valve
Vocuum hose
EBRO0S
CAUTION:
=5 When installing vacuum hoses, pay attention to the following
=) points.
il I e ey, « Do not apply any oil or lubricants to vacuum hose and

{0.94 in)

[ ]
11
......... ks e -l
Connact hose unlil it confacls
profrusion on vacuum tube.

SBR225B

Booster side
EBROOS

check valve.
e Insert vacuum tube into vacuum hose as shown.

Inspection

HOSES AND CONNECTORS

Check wvacuum lines, connections and check wvalve for
airtightness, improper attachment, chafing and deterioration.

CHECK VALVE
Check vacuum with a vacuum pump.

Connect to

: Vacuum should exist,
booster side

Connect to

: i Vacuum should not exist,
engine side Byclet

BR-18



FRONT DISC BRAKE (BD28VA and LD28VB)

BD28VA [O]17 - 20 (1.7 - 20,12 - 14)

@ Copper washer
— [ 22-31(22-32 16-23)

Brake hose

Cylindar body

N®

(10-12, 72 - B2)

Innar shim
' a Piston seal
Pincover E (R ol
siide pin B2 @ y @ =2 @
to sliding portion 3
[O] o8- 12- \ .

Outer shim

Dust seal 4

[O): Nem (kg-m, f-ib) Pad retainer

E2 (P :P.B.C. (Poly Butyl Guprysil) grease
or silicon-based grease point

E2 (A : Aubber grease point
N @ :Brake fiuid point

Torque maembaer

EBRO11

LD28vVE ".I_ Blead valva

Brake hose

[O]17 - 20 (1.7 - 2.0, 12 - 14) /E@ ('ﬂ!"'-‘“a
Copper washer 14 ~ :
U
i

Cylinder body

Pistonseals il B2 R
pistons 1 ®
" Seals i
= ®
fz
a
Quter shims jj

M: M-m (kg-m, ft-ib)
E2 (P :PB.C. (Poly Butyl Cuprysil) grease
or silicon-based grease point

Targue mamber (A} : Aubber grease paint
N (@® :Brake fluid point EBRO1Z

Fin boot £34

ﬂEI::L:.:EE pin IE8 @

Torque member
fixing bolts

BR-19




FRONT DISC BRAKE (BD28VA and LD28VB)

SBR453A

Wooden block
SBROASA

Pad Replacement
1. Bemove lower pin bolt

2. Swing cylinder body upward. Then remove pad retainers,
and inner and outer shims.

CAUTION:

« When cylinder body is swung up, do not depress brake
pedal because piston will pop out.

e Be careful not to damage dust cover or get oil on rotor.

Removal
« Hemove torgue member fixing bolts and union bolt.

Disassembly

Push out piston with dust cover with compressed air.
For LD28VE (2-piston type), use a wooden block so that the 2
pistons come out evenly.
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FRONT DISC BRAKE (BD28VA and LD28VB)

SBR1G8A

SBR130A

SBRO41A

SERB4a4A

Inspection
INSPECTION OF BRAKE DRAG FORCE

(1) Swing cylinder body upward.

(2) Make sure that wheel bearing is adjusted properly. Refer to
section FA.

(3) Measure rotating force (F,).

(4) Install caliper with pads to the original position.
(5) Depress brake pedal for 5 seconds.
(6) Release brake pedal, rotate disc rotor 10 revolutions.
(7) Measure rotating force (F.).
(8) Calculate brake drag force by subtracting F, from F..
Maximum brake drag force (F, — F,):
103.0 N (10.5 kg, 23.2 Ib)

I it is not within specification, check pins and pin boots in cal-
iper.

e« Make sure that wheel bearing is adjusted properly.

e Disc pads and disc rotor must be dried.

DISC PAD

Check disc pad for wear or damage.
Pad wear limit (A):
2.0 mm (0.079 in)

ROTOR

Thickness
Standard thickness:
BD28VA 22.0 mm (0.86 in)
LD28VB 26.0 mm (1.02 in)

Minimum thickness:
BD28VA 20.0 mm (0.78 in)
LD28VE 24.0 mm (0.94 in)
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FRONT DISC BRAKE (BD28VA and LD28VB)

Piston seal-

Cylinder body
SBR574
T
\
r] w IIIII|
T |
J |
{ ||I_F. ] rl_;'r || -‘I'/-“'
*- Protrusion
] l\\ s
%51 )
SBROM4C

Assembly

1. Insert piston seal into groove on cylinder bady.
2. Install piston into cylinder body.
3. Install piston boot and secure properly.

Installation

CAUTION:

o Refill with new brake fiuid “DOT 4".

e Never reuse drained brake fluid.

1. Install caliper assembly.

2. Install brake hose to caliper securely.

3. Bleed air. Refer to “Bleeding Procedure” in “AIR BLEED-

ING".

Inspection
CYLINDER BODY

o Check inside surface of cylinder for score, rust, wear, dam-
age or presence of foreign materials. If any of the above
conditions are observed, replace cylinder body.

e Minor damage from rust or foreign materials may be elim-
inated by polishing the surface with a fine emery paper.
Replace cylinder body if necessary.

CAUTION:

Use brake fluid to clean. Never use mineral oil.

PISTON

Check piston for score, rust, wear, damage or presence of for-
eign materials. Replace if any of the above conditions are
observed.

CAUTION:

Piston sliding surface is plated. Do not polish with emery paper
even If rust or foreign materials are stuck to sliding surface.
PIN, PIN BOLT AND PIN BOOT

Check for wear, cracks or other damage. Replace if any of the
above conditions are observed.
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FRONT DISC BRAKE (BD28VA and LD28VB)

SBRE3G6A

Iinspection (Cont’d)
ROTOR

Runout
1. Secure rotor to wheel hub with at least two nuts.
2. Check runout using a dial indicator.

Make sure that wheel bearing axial end play is within the speci-
fications before measuring. Refer to section FA.

Maximum runout:
0.07 mm (0.0027 in)

3. |If the runout is out of specification, find minimum runout
position as follows:

a.
b.

C:
d.

Remove nuts and rotor from wheel hub.

Shift the rotor one hole and secure rotor to wheel hub
with nuts.

Measure runout.

Repeat steps a. to ¢. so that minimum runout position
can be found.

4. |fthe runout is still out of specification, turn rotor with on-car
brake lathe.
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REAR DRUM BRAKE

[0) 7-9(0.7-08,51- ﬁj.-.-.mz?; -®
- [ 6-11(08-1.1,43°80) @

[O] 6-11(06-1.1,43-8.0)
Brake grease point

Brake grease point

1M
H T, ﬁ‘m} EBRD14

®O

9@

—

ha

@Ee

Wheel cylinder assembly {8} Dust cap 18 Pawl

) Boot (30 Return spring (18 Adjuster assembly
Piston (1 Handbrake lever stop @ Trailing shoe
Piston cup (11 Retainer i Leading shoe
Cylinder body (2 Shoe hold-down spring @ Backplate
Spring (13 Shoe hold-down pin @ Plug

1) Gasket {4 Pawl return spring

Removal

WARNING:

Clean brake lining with a vacuum dust collector to minimize the
hazard of airborne asbestos or other materials.

CAUTION:

Make sure parking brake lever is released completely.

1. Release parking brake lever fully, then remove drum.

If drum is hard to remove, screw two bolts in the provided holes
of the drum and tighten them gradually.

lf the drum cannot be removed after carrying out this operation,
refer to “Inspection” in “PARKING BRAKE CONTROL".

1MB % 1.26) SBRO204
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REAR DRUM BRAKE

EBRO1S

SBRO1BC

@: Aubber grease

SBR21 EEL

SBRO19C

Removal (Cont’d)

2. After removing retainer and shoe hold-down spring, remove
return and adjuster springs.

Be careful not to damage parking brake cable when separating

it.

3. Remove adjuster.

4. Disconnect parking brake cable from toggle lever.

Inspection — Wheel Cylinder

s Check wheel cylinder for leakage.
s Check for wear, damage and loose conditions.
Replace if any such condition exists.

Wheel Cylinder Overhaul

Pay attention so as not to scratch cylinder when installing pis-
tons.

Inspection — Drum
Maximum inner diameter:
255.5 mm (10.05 in)
Out-of-roundness:
0.05 mm (0.0019 in) or less

e Contact surface should be fine finished with No. 120 to 150
emery paper.

o Using a drum lathe, lathe brake drum if it shows scoring,
partial wear or stepped wear.

o After brake drum has been completely reconditioned or
replaced, check drum and shoes for proper contact pattern.
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REAR DRUM BRAKE

Inspection — Lining
Check lining thickness.
Standard lining thickness:
Trailing 4.5 mm (0.177 in)
Leading 6.0 mm (0.236 in)
Lining wear limit (A):
1.5 mm (0.059 in)

SBROZ1TA

Installation

Always perform shoe clearance adjustment. Refer to “Adjust-
ment” in “PARKING BRAKE CONTROL".

1. Fit adjuster assembly.

2. Apply brake grease to the contact areas shown at left.

SBRO20C

3. Shorten adjuster by rotating it.
¢ Pay attention to direction of adjuster.

DIRECTION
oF
FORWARD
ROTATION
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REAR DRUM BRAKE
Installation (Cont'd)

4. Connect parking brake cable to toggle lever.
5. Install all parts.

6. Check all parts are installed properly.

Pay attention to direction of adjuster.

7. Install brake drum.

8. When installing new whee! cylinder or overhauling wheel
cylinder, bleed air. Refer to “Bleeding procedure” in “AlR
BLEEDING".
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PARKING BRAKE CONTROL
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SBA0TC

Removal and Installation

1. To remove parking brake cable, first remove center con-
sole.

2. Disconnect warning lamp connector.

3. Remove bolts, slacken off and remove adjusting nut.

gl g wi.mq lamp

connector
SBR1018
Inspection
1. Check control lever for wear or other damage. Replace if
necessary.

2. Check wires for discontinuity or deterioration. Replace if
necessary.

3. Check warning lamp and switch. Replace if necessary.

4. Check parts at each connecting portion and, if deformed or
damaged, replace.

5. With the parking brake applied, check if the parking brake
lever stop can be pushed in.

NOTE:

When the brake drum has been worn excessively, it can be
hard to remove it. In this case brake the parking brake lever
stop by forcing it inside the brake drum, so the brake shoes will
move to the center at minimum stroke. After the drum has been
removed install new parking brake lever stop.
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PARKING BRAKE CONTROL

Adjusting nut

SBR3538

196 N (20 kg, 44 1b)

SBRO33A|

Adjustment

2 Ji
a.
b.

Adjust clearance between shoe and drum as follows:
Release parking brake lever and loosen adjusting nut.
Dep{ess brake pedal fully at least 10 times with engine
running.

Pull control lever 4 - 5 notches. Then adjust control lever
by turning adjusting nut.

Pull control lever with specified amount of force. Check
lever stroke and ensure smooth operation.
Number of notches:
9-10

Bend parking brake warning lamp switchplate so that brake
warning lamp comes on when parking brake lever is pulled
“A" notches.

Number of “A” notches : 1 or less
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ANTI-LOCK BRAKING SYSTEM
Purpose

s Excessive braking in any condition (Dry or wet) will adversely affect the normal turning of the vehi-
cle's wheels and they may lock up.

e« When the front wheels are locked, a vehicle cannot be controlled by the steering system.

s When the rear wheels are locked, the vehicle will enter a flat spin.

The A.B.S., by the use of electronic and hydraulic components, allows for control of braking force so
that locking of the wheels can be avoided in the circumstances described above.

The A.B.S.:

1) Ensures proper tracking performance through steering wheel operation.

2) Enables obstacles to be avoided through steering wheel operation.

3) Ensures vehicle stability by preventing flat spins.

Controlled steering parfmrnlncl of tha vehicle Uncontrolled ltuarmg p"furm“m of the vehicle

equipped with A.B.S. Gty yenicle without A.B. S Q{ %

m E[I__ﬂTD@

BE  YEF

Operation
The A.B.S. is controlled by an electronic control unit (E.C.U.), which receives signals from various sen-
sors relating to vehicle condition, speed, etc.
The hydraulic circuit is controlled by an actuator containing an electric motor, pump, accumulator and 3
solenoids. The E.C.U. directs the actuator to increase, hold or decrease hydraulic pressure to all or
individual wheels.
The E.C.U. receives information regarding wheel speed from sensors, mounted one per wheel.
When excessive braking force causes a wheel to lock, the E.C.U. sends a signal to the actuator to
release the locked wheel.
As the wheel unlocks, it can be steered. The E.C.U. senses wheel speed is increasing and re-applies
hydraulic pressure. The wheel locks again, is released, steered, braked, and so on. This continuous
locking and unlocking of the wheels allows for rapid speed reduction and the vehicle to be steered in
the correct manner.
The hydraulic pressure can also be “held” constant by a signal sent from the E.C.U. to the actuator.
The rear wheels utilize a load-sensing valve to further prevent wheel locking, especially under minimum
vehicle load conditions.
However, when the vehicle speed is less than 10 km/h (6MPH), this system does not work.

SBR121B
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ANTI-LOCK BRAKING SYSTEM

Operation (Cont’d)
1.0~
\\
S

'\\\ __ Dry paved road
3 \ i
' i !

] I

L £ e
;5 § i :g -’%\
g £ | 8 . ‘.I B Cornering force
= 15 B el
N ik ..:.'.;i "{_
e . R =5
% i B d B ST
a g i | S e ’1 ~
g , : s Nk
E% : |t S ,:1 Snow road or H""\-M
8= : I ad
@ L : E , 1| slippery ro HH‘--..____‘

i i ) 1 e

| F v e

0 01 DS 0.3 _!_.u
Slip ratio
SBRA122B
SLIP RATIO = VEHICLE SPEED — WHEEL SPEED

VEHICLE SPEED
The applied brake condition is expressed by a slip ratio, as shown above. If the slip ratio is in the
range from 0.15 to 0.3, the wheel has adequate cornering performance, and also minimum stopping
distance can be achieved.
The slip ratio formula indicates the control of wheel speed by the brakes.
The Anti-lock Braking System (A.B.S.) controls brake fluid pressure using the slip ratios and lock-
ing condition calculation contained in the A.B.S. control unit.
To adjust wheel speed so that the optimum slip ratio can be obtained, the A.B.S. must sense wheel
speed and vehicle speed through a wheel speed sensor.
If the brake is applied, especially in the locked wheel condition, the vehicle speed differs from the
wheel speed.
After the wheel speed changes from the vehicle speed due to excessive brake force, the A.B.S. cal-
culates vehicle speed when the reduced wheel speed reaches the minimum.
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ANTI-LOCK BRAKING SYSTEM

System Components

From LH speed ssnsor

EBRO32

1
Magnetic Hux ,i
Tooth

=

"
carbon stes
Low car

//—-Mu:—nﬁma of one tooth

Contral unit

Sensor rolor

vi L\

V: Induced electromotive force

SER124B

4

5
x 1000r'min - 6

EBRD33

System Description
SENSOR

The sensor unit consists of a gear-shaped rotor and a sensor
element which contains a bar magnet around which a coil is
wound. The sensor is installed on the back side of the brake
rotor. Sine-wave current is generated by the sensor as the
wheel rotates. The frequency and voltage increase(s) as the
rotating speed increases.

CONTROL UNIT

The control unit computes the rotating speed of the wheel by
the signal current sent from the sensor, and supplies a DC cur-
rent to the actuator solenoid valve provided for each front wheel
and rear axle by changing its internal resistance. It also controls
ON-OFF operation of the valve relay and pump relay. If any
electrically detectable malfunction should occur in the system,
the control unit causes the warning light to light up. In this
condition, the A.B.S. will be deactivated by the control unit, and
the vehicle's braking system reverts to normal operation.
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ANTI-LOCK BRAKING SYSTEM

System Description (Cont'd)

ACTUATOR
From master cylindar
= —
allEgEsly
To front FLH, whasl = = | Ta rear axle (both whesis)
B K b ]
) g
To frant LH. wheel ET; i
[ E%% |
EBRO3S
(1) Solenoid valve (&) Damper @ Orifice
{2) Reservoir (8 Inlet valve {8 Check valve
(3 Pump (7 Outlet valve (1@ Damping unit

(%) D.C. motor

The actuator consists of solenoid valves, a pump, reservoir (for pressure decreasing), and a damper and
orifice (to prevent high pressure fluid produced by the pump from being applied to the master cy-
linder). The solenoid valve changes its spool position corresponding to the control unit output ampera-
ge: it forms a pressure decreasing circuit at about 5 amperes, a pressure holding circuit at about 2
amperes, and a pressure increasing circuit at 0 amperes. When the pressure decreasing circuit is
formed, the brake fluid in the caliper flows into the reservoir and the pressure drops. The pump deli-
vers the fluid to the damper and the orifice to reduce fluid pressure, before its return to the master cy-
linder. When the pressure holding circuit is formed, the caliper line is cut off, and the fluid pressure in

the caliper is kept constant.
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ANTI-LOCK BRAKING SYSTEM

System Description (Cont’d)
CONTROL UNIT CONTROL CHART

Actual wheel rotating speed
kmh (MPH)

Sine wave signal from sensor

QOutput of wave-shaping circuit

Slip judgment value— | _ i N I—E

Wheel rotating speed signal
Internal signal {computed)

b Acceleration

)

Microcomputer

&

Wheel rotating speed
control signal

Prassure decreasing-——————————=
Cutput Pressure holding-—— — —— — ——— ]
Pressure increasing = e e I:] T |

Output of ectuator drive elrewit |
(Solenoid eurrent) '.__.|

Motordriveciredit:. | 00000 e
{Motor relay )

Actuator relay circuit
{Actuator relay) {- Master cylinder pressure

/} Whl-il cylinder

Brake force /‘NQ!L"E_/

EBR203
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ANTI-LOCK BRAKING SYSTEM

Circuit Diagram
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ANTI-LOCK BRAKING SYSTEM

LINM 0dLIN0D

H i
HILIMS wh &, H
HOSHTS dHY T 4015 gt B HOSKNIS
i I e
A4
OMNDMEa AOod 6 ONRO
3|9pow 409p-5 (@) @ & @ @ {008
= o = {@|gea
5|spow Joop-y (D) W r W Adsgaed ﬁ @
! = =
@ = m »
& @D - : @® 8 8
Een _ﬂu E.& o _q T
o
il X | @
REF _"Hw“_..“m ! 1 4 5 HlH
HEl I dzfel 1ul.ﬁ..‘ ke HEl H
i i .-mw._ '" Fl I i 1013 (BaauJey o [
i ) ﬁ— .ﬁ;ﬂ_@ ‘mmv o] [ .1 : _.d_u_ m m _ ' JUDUE RO m I
18 2 I i | W 3 I Y [ = = i el e e Al
1 L. 8 @ sl B o Eﬂ_ JHH s] [y o m ES — i
= ian A e 4 W = pooeeeeecocooo--ooo !
m ||||||||||||||||||| B it e _ [ 4 M 1 B ee— H
m T e = L | T =T H '
aososcsooocooe z=v ) o [ ebed anop|o .
m- A esssrr=r=—r m“ m aEnN mn sbgd 3s8| o3 L_m:.mwm: '
11} 1§ _ "_ WS i
D “_ m (SEQUIEY 2 Dh B o _" m m %E =
HEH H M suday o 1 ] SERUITY
o i| |r-ans Lpog) wood aupBumil | :
¢ 1l 1k o] fe Y @
- HE b i i
m HEH i H s
I~ “ " -] Lﬂuw_f u_H
i =
(zs) = Al
© - {CH — 45
fiaien = iirke] =il HOSNES
[ “ e
+ 06 i 0] __
H0 { Uuoi3oes 3 u| ‘@v
wion [5=5] , Eor PWWE| ZSNILO0N A 1dans ok 83
Ty | Tre—— — I —— 1 3078 3804 |1 @ 7@ @
HOSNT ICRET @ @ A i ) n |
REET 3
T | i 19 I T“_ =111
WH0 asn4
5 @ .@H B in
& @ N¥NIT F8isnd O
1 L e |
e
=4 ATV A m =
“ 010KN3I05 kd
g oo
m F Oty T B 5 m . 2] HL
. Zo L 201 | X0 HNIT 378150
(o] AW TE JATYA 72 o ey o1z _ [ =3
: O10R3705 LHYLS 40 KO
e 5 Sav HOLIMS NO1LINGp | |A83LivE
| HOLYNLOY HILIW MNOTLYNIEW0D AL

MBROS0A

BR-36



ANTI-LOCK BRAKING SYSTEM

Wiring Diagram (Cont’d)
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ANTI-LOCK BRAKING SYSTEM

Removal and Installation

CAUTION:
Be careful not to damage sensor edge and sensor rotor teeth.

FRONT WHEEL SENSOR

[0]: 4.0-6.0 {0.4-0.6, 2.9-4.3)

[OJ: 14-15 (1.1-1.5, 8-11) _@n_/

O Nom (kg.m, R.ib) EBROAT

REAR SENSOR

TRl

[C): 4.0-6.0 {0.4-0.6, 2.9-4.3)

[9: N.m (kg.m, fLib) EBRO38
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ANTI-LOCK BRAKING SYSTEM

CONTROL UNIT
Location: Center console under dash panel.

Removal

ACTUATOR

1. Disconnect battery cable.

2. Drain brake fluid. Refer to “Changing Brake Fluid" in
“"CHECK AND ADJUSTMENT".

3. Apply different colored paint to each pipe connector and
actuator to prevent incorrect connection.

Actualor cover

Cannect o front RH disc brake fubs Connect bo rear creult
15: 101521811 510 [ 1510015 1.8, 1113

Connect ta front LH disc brake tube
[0 15 1841.5- 1.8 0118

ABS achmior

Connect to master cylinder,
sacondary circult
H15-1h:1j~i.l,'l'lvllr

Connect to mastar cylinder,
primary circult

His-ll:].i-i-l.ﬂ-l!b Body sarth

[ 11-15000-1.5,8-11)
[E.] 11-16(1.1-1.5,8-11)
(3 mas)
[ is-2s00-25 1410
(4 bohs) —
[ 43-59(0.44-0.00,3.2-4.3)
{4 nuts)
ﬂ Nem (g-m, )
EBRO23
. Disconnect connector, brake pipes and Installation
remove fixing nuts and actuator ground cable, CAUTION:
After installation, refill brake fiuid. Then bleed air.
Use flare nut wrench to remove flare nuts. Refer to “"CHECK AND ADJUSTMENT" and “AlR

Be careful not to damage surface of brake BLEEDING™ respectively.

pipes. . . . Tighten actuator ground cable.

if the actuator will not be !ns_tzllad directly Connect brake pipes temporarily.
after removal, plug brake fiuid inlets and out- Tighten fixing nuts.

lets to prevent entering dust into actuator. Tighten brake pipes.

Connect connector and battery cable.
Tighten flare nuts of brake pipes to the spec-
ified torque.

WA Rl
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TROUBLE DIAGNOSES
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TROUBLE DIAGNOSES

SEF234G

How to Perform Trouble Diagnoses for Quick
and Accurate Repair

INTRODUCTION

The A.B.S. system has an electronic control unit to control
major functions. The control unit accepts input signals from
sensors and instantly drives actuators. It is essential that both
kinds of signals are proper and stable. At the same time, it is
important that there are no conventional problems such as air
leaks in the booster or lines, lack of brake fluid, or other prob-
lems with brake system.

It is much more difficult to diagnose a problem that occurs
intermittently rather than continuously. Most intermittent prob-
lems are caused by poor electric connections or faulty wiring.
In this case, careful checking of suspicious circuits may help
prevent the replacement of good parts.

A visual check only may not find the cause of the problems, so
a road test should be carried out.

Before underiaking actual checks, take just a few minutes to
talk to a customer who approaches with an A.B.S. complaint.
The customer is a very good source of information on such
problems; especially intermittent ones. Through the talks with
the customer, find out what symptoms are present and under
what conditions they occur.

Start your diagnosis by looking for “conventional” problems
first. This is one of the best ways to troubleshoot brake prob-
lems on an A.B.S. controlled vehicle.

An electronic checker has been developed to assist in A.B.S.
Trouble Diagnosis. Using the checker, a full diagnostic test
procedure can be carried out in a short time.

NISSAN strongly recommend that this checker be used for
A.B.S. Trouble Diagnosis.

If, however, for some reason, an A.B.S. checker is not
available, a basic pinpoint diagnostic procedure is included for
continuity checking, etc.
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TROUBLE DIAGNOSES

How to Perform Trouble Diagnoses for Quick
and Accurate Repair (Cont’d)

WORK FLOW
CHECK IN < Reference item
LISTEN TO CUSTOMER COM- DIAGNOSTIC WORKSHEET
PLAINTS (Sea page BR-43)
r

INVESTIGATE ITEMS YOU SHOULD

CARRY OUT RELATED TO EACH Symptom Chan

SYMPTOM AND NOTE {See page BR-44)

k4

ELIMINATE GOOD SYSTEMS ON Praliminary Check
e S e R OO IR ARTS (See pages BR-45-52)
I
|
. ' ;
: Mot self-diagnostic item Self-diagnostic item.
| _l
: DETERMINE MALFUNCTIONING CIR- Self-diagnoses
i CLUIT{S) OR PART(S) (See page BR-54)
! %
| Sell-diagnosis
|
| ® DIAGNOSTIC l e Component Parts Location
| WORKSHEET b (See page BR-55)
f (See page BR-43) ELIMINATE GOOD PART(S), HAR- & Hamess Connector Location
| ® Diagnostic Procadura(s) NESS(ES) OR CONNECTOR(S) (See page BR-55)
| (See pages BR-62-70) THROUGH ELECTRICALLY TESTING o Ground Circuit Check
'l ® Circuit Diagram for (See page BR-53)
L Quick Pinpoint Check l L
i {See page BR-58)
[ Malfunctioning Mattunctioning parts
| harmess(es) and
: connecion(s)
|
|
: INSPECTION ON THE BASE OF Diagnostic
i EACH COMPONENT Procedura(s)
i (See pages BR-62-T0)
: v ¥
i REPAIR REPAIR OR REPLACE
| } }
[a= i s e S ] FINAL CHECK

Y

CHECK QUT
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TROUBLE DIAGNOSES

How to Perform Trouble Diagnoses for Quick

KEY POINTS
WHAT — Vehicle mode!
WHEN .. Date, Frequencies

WHERE Road conditions

and Accurate Repair (Cont’d)
DIAGNOSTIC WORKSHEET

There are many kinds of operating conditions that lead to cus-
tomer complaints, even if the system is normal.

A good grasp of such conditions can make trouble-shooting
faster and more accurate..

HOW Operating conditions, | |n general, feelings for a problem depend on each customer's
Weather conditions, information. It is therefore important to fully understand the

Symptoms

symptoms or under what conditions a customer complains.
Make good use of a diagnostic worksheet such as the one
shown below in order to utilize all the complaints for trouble-

shooting.

Worksheet sample

Customer name MR/MS Model & Year VIN

Engine # Trans. Mileage

Incident Date Manuf, Date In Service Date

Symptoms | Pedal vibration and | | E & &) E

noise Warning Long Abnormal AB.S. A.B.S. A.B.S.
activates stopping pedal action | doesn't works but works
distance WOk warning frequently
activates

Engine conditions I When starling | After starting
0 Engine speed: 5,000 rpm or more

Road conditions Ol Low friction road (CJ Snow [0 Gravel [ Other)
O Protrusion

Driving conditions

High speed comering

Vehicle speed: Greater than 10 km/h (6 MPH)
_ Vehicle speed: 10 km/h (6 MPH) or less

1 Vehicle is stopped

Applying brake conditions

Suddenly
I Gradually

Other conditions

Operation of electrical equipment
Large pedal stroke
Cperation of clutch

i i) oo |
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TROUBLE DIAGNOSES

Symptom Chart

When not using “Checker”, it is necessary to perform diagnostic procedures 1 to 9. In addition, it is also
necessary to perform “active check’.

BR-70 Diagnostic Procedure 9 0 o o Q Q Qo
BR-70 Diagnostic Procedure 8 (o] Q o (0] o 8]
P BR-68 Diagnostic Procedura 7 8] Q (8] (0] 0 8]
f_{ BR-68 Diagnastic Procedure & 8] o o O &) O
=
o BR-67 Diagnostic Procedura 5 O (0] o a o 8]
=
= 2 BR-65 Diagnastic Procedure 4 o o o [o] (o] (o]
3 2 [BR&4 | Diagnostic Procedure 3 @i o |6 |0 | o|0
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[Tooooumn Preliminary Check 1
o=
- ; N.G.
Cheack fluid level in resarvolr tank. @
! OLK:
Check braker booster operation and N'G;h Repair or replace brake boostar.
airtightnaess.

Refer to "On-vehicle Sarvice” of
BRAKE BOOSTER.

SBRAGT v O.K.

Check brake pads, rotor, lining and
drum.

Rafer to FRONT DISC BRAKE and
REAR DRUM BRAKE.

®

!

Check fluid leakage NG Rapair brake system.

O.K.

Refill fluid and check again.

BR-45
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Front whaal sensor

5BR1388|

Preliminary Check 2

Check clearance batween sensor
and top of rotor.
Clearance should be:
Front
0.21 - 0.71 mm (0.0083 - 0.0280 in)
Rear
0.25 - 0.87 mm (0.0098 - 0.0343 in)

N.G.

OK.

.

Clean fastening portion of sensor, or

"| replace sensor,

Check rotor for teeth damage and
number of teeth.

N.G.

Humber of teeth should be:
Front 46
Rear 46
oK.

r

Check wheel bearing play.
RAelar 1o sections FA and RA.

BR-46

Replace rotor,
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Preliminary Check 3

Check resistance of each sensor,

N'G_.':_ Repair or replace.

v

Check warning lamp activation.
When ignition switch is turmed on,
waming lamp ums on,

NG Check fuse.
5 =_ Check bulb condition.

O.K.

.

Check warming lamp for deactiva-
tion.

When engine starts, warning lamp
deactivales.

N.G.

O.K.

|

Perform a driving test at 30 km/ (19
MPH) for at least one minule,
Ensure waming lamp remains off
while driving.

0K

h J

If Praliminary Check 2 is not per-
formed and there is abnarmal A.B.S.
operation, parform Preliminary
Chack 2.
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Preliminary Check 3 (Contd)

®

!

e Siart engine

o Count the number of L.E.D.
flashes during 5 to10 second
“OFF" pariod.

QLK.

¥

e Perform Sell-diagnoses
{See page BR-54)
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Brake pedal

4

SATTATA

Preliminary Check 4

Check whether the symplom appears “5' When brake is normally appliad,
only when brake is applied suddenly. A.B.S. works and produces
padal vibration or noise.
Mo
"
Check whether the symplom appears YES_ With A.B.5. checker:
only when engine is started, "] Perform inspection with checker.
(Go to A.B.S. checkar, page
-;ﬁ BR-57.)
L Without A.B.S. checker:
Perform pinpoint check,
(Go to diagnostic proceduras 1
to 9, BR-62
1Nu page ]
Gheck whether the symptom appears YBE‘_: Chack whether the symptom dis-
only when the vehicle speed |s within appears within 5 seconds.
10 km/h (& MPH) after starting engine.)
* No Yoes
Mo
® ¥
A.B.S. may sometimes operate
when load is high and voltage is
low due to insufficient alternator
output.
r
Check whether the symptom appears O ®

while the vehicle is being driven.

Yes

r

Mo (Appears when brake is not applied.)

Check whether the symptom appears
when brake is applied gradually.

e
L

SATTATA

Yes

BR-49

Check if thera are any
conditions, among those listed
below, when symptom appears.
& Shitting

& Operating ciulch

® Passing over bumpsipotholes

4_ Mo Yas
®

Y

Under thase conditions Individual
wheel speed can change sud-
denly, This may someatimas
cause the A.B.5. to operate.
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Preliminary Check 4 (Cont'd)

Check if there are any conditions, YES_ For such conditions, if whee! speed
among those listed below, when is considerably different between
symplom appears, front and rear or left and right,
&, Low friction road AB.S. will work normally.
® High speed cornering
® Passing over bumps/patholes
Mo
Y
Check whethear engine speed is over “5‘ Vibration related to sensor may
5,000 rpm with vehicle stoppad. cause A.B.S. operation.
Mo
r
Yas

Check whather electrical equipment
switches are operated.

Mo

¥

With A.B.5. checker:

Parform inspection with chacker,
{Go to A.B.5. checker, page BR-57.)
Without A.B_S. checker:

Perform pinpoint chack,

(Go to diagnostic procadures 1 1o 9,
page BR-62.)

BR-50

Replace contral unit.
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Preliminary Check 5
Chack if road condition is slippery “s_ Stopping distance may be longer
with snow or gravel, "| than vehicles which are not
equipped with A.B.S.
Mo
;
Disconnect actuator connectors and YES_ With A.B.S. checker:
check whether stopping distance is "1 Perorm inspection with checker.
still long. (Go to AB.S, checker, page BR-57.)
Without A.B.S. checker:
No Perform pinpoint check.
(Go to diagnostic procedures 1 {o 9,
page BR-62.)
L A
Parormm Preliminary Check 1 and air
bleeding.
Preliminary Check 6
Check whether brake pedal stroke is YEE‘_'_ Vehicle equipped with A.B.5. may
excessive, have a tendency for excassive padal
sirokes,
Mo
A
Check that brake pedal force is firm Y“& Mormal condition,
but brake is effective.
Mo
+
Yes

Dizconnect actuator connector and
chack whether brake is effective.

Y

Mo

¥

Perform Preliminary Check 1,

BR-51

With A.B.S. checker;

Perform inspection with checker.
(Go 1o A.B.S. checker, page BR-57.)
Without A.B.S. checker:

Perorm pinpoint check.

(Go 1o diagnostic procedures 1 1o 9,
page BR-G2.)
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Preliminary Check 7
Check whether warming activales. W"E‘: Wilh A.B.S. checkar:
Perform inspection with checker,
o (Go to A.B.S. checker, page BR-57.)

Without A B.S. checker;

Perform pinpoint chack.

(G0 to diagnostic procedures 1 fo 9,
page BR-62.)

¥

Check whether vehicle spesd is 1es

under 10 km/Mh (G MPH).

AB.S, doasn't work in this condition.

b

Mo

Y

With A.B.S, chacker:

Parform inspaction with checker.
{Go to A.B.S. checker, page BR-57.)
Without A.B.5. checker:

Perlarm pinpoint chack,

(Go to diagnostic procedures 1 to 9,
page BR-62.)

Preliminary Check 8

Check whether altarnator produces No =

proper output,

Repair or replace alternator.

Refer to EL section.

Yeas
N

Chack whether battery has enough e .| Charge or replace battery.

voltage.

Refer to EL saction.

Yes
b
With A.B.S. chacker:

Perform inspection with checker.
(Go to A.B.S. checker, page BR-57.)
Without A.B.5. checker:

Perlorm pinpoint check.

(Go o diagnostic proceduras 1 to 8,
page BR-62.)
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Ground Circuit Check
ABS ACTUATOR GROUND

| —e——

EBRDSI

=
Q]

M
-...\
_";_.

e

e Disconnect actuator connector.

@ Chack continuity betwean terminal
and ground.

Continuity should exist.

N.G.

L

Replace or repair hamess.

& Remove solenoid valve relay. G'K; Inspection end.
® Check continuity betwaen terminal i
of fuse box and ground,

Continuity should exist

MN.G.

EBR052
!
QK.

Replace acluator assembly.

ABS ACTUATOR MOTOR GROUND

@ Check resistance betweaen both
terminals, as shown in illustration.
Continuity should exist.

N.G.

¥

Repair or replace harmess,
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Self-diagnoses

CHECKING THE NUMBER OF L.E.D. FLASHES

When a problem occurs in the A.B.S., the warning light on the instrument panel comes on. As shown
in the Table, the control unit peforms self-diagnosis.

To obtain satisfactory self-diagnosing results, the vehicle must be driven above 30 km/h (19 MPH) for
at least one minute before the self-diagnosis is performed. After the vehicle is stopped, the number of
L.E.D. flashes is counted while the engine is running.

The L.E.D. is located on the control unit, identifying a malfunctioning part or unit by the number of flashes.
Both the warning light and the L.E.D. persistently activate, even after a malfunctioning part or unit has
been repaired, unless the ignition switch is turned “"OFF". After repairs, turn the ignition switch "OFF".
Then start the engine and drive the vehicle over 30 km/h {19 MPH) for at least one minute to ensure
that the malfunctioning part or unit has been repaired properly.

If more than two circuits malfunction at the same time, the L.E.D. will flash to indicate one of the mal-
functioning circuits. After the circuit has been repaired, the L.E.D. will then flash to indicate that the other
circuit is malfunctioning.

Nuh:;;._i.ll Malfunctioning part or umit
1 Left front actuator solenoid cincuit
2 Right front actuator solenoid circuit
dord Rear actuator solenoid circuit
5 Left front rotor sensor circuit
G Right front rotor sensor circuit
7 Left rear rotor sensor circuit
B Right rear rotor sensor circuit
] Actuator motor, maotor relay circuit
10 Actuator solenocid valve relay
16 or continucus | Control unit
" ::;55"::3 ETEUD Pawer supply or ground circuit for cantrol unit
"OFF"
Example

Improper operation of left front rotor sensor circuit

1 cycle

%HL_I_I_J—I_I—‘ i

-2 mep, 5- 10 sec.

L.E.D; "ON"
L.E.D. "OFF"

SBR531A
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Component Parts and Connector Location

EBROSS

BR-55
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int Check

inpoi

Circuit Diagram for Quick P

The unit side connectors with a double circle * @ " are connected to the harness side connec-

tors shown in the “Component Parts and Connector Location”. (See page BR-55.)

The terminal numbers in the connector coincide with the circuit numbers surrounded by a single cir-
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Description — A.B.S. Checker

OUTLINE

The A.B.S. tester can check the A.B.S. electrical component circuits and hydraulic brake system (Active
test).

Solenoid valve relay circuit
Wheel sensor circuit
Warning lamp circuit
Alternator output circuit

Motor relay circuit

Solenoid valve circuit

Power supply and ground circuit
Stop lamp switch signal circuit

s Actuator active test

DESCRIPTION
1 JII2 3
( [ 2
f e o ABS 2LED-TESTER )
13
12

SBR140B

= OO =M hd =

ksl

13.

1 LED indicator for the wheel speed when the program switch is set to 6.
1 LED indicator for the battery voltage.

. Program switch.

.7 LED indicators for program switch setting 1.

.2 LED indicators for program switch setting 2.

. Adapter lead for connection to the A.B.S. wiring harness in the vehicle.

. Push button for motor relay control when the program switch is set to 3.

. 1 LED indicator for program switch setting 3.

. Not used.

.3 LED indicators for program switch setting 5.

. 2 Push buttons for triggering off the “Hold pressure” and “Decrease pressure” solenoid-valve func-

tions when the program switch is set to 5.

. Rotary switch for the selection of single wheels. This is operable when the program switch is set to

5 and 6.
Pointer instrument for program switch setting 6.
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SBR141B

SBR143B

SBR144B
MRS P
00!
I e | |
| e
1 2
SBR1458

Description — A.B.S. Checker (Cont'd)
CHECK ITEMS

Description of symbols

The tester obtains supply voltage from the vehicle's battery.
This supply voltage is monitored during the entire testing
sequence and in all program switch settings.

One LED (1) is constantly lit to indicate that the voltage is suf-
ficient.

Program switch setting 1
LED indicator for ground connection 1.
LED indicator for ground connection 2.
LED indicator for the diode for warning lamp control.
LED indicator for the internal resistances of the solenoid
valves in the actuator and the off position of the valve relay.
LED indicator for the front left-hand wheel.
LED indicator for the front right-hand wheel.
LED indicator for the rear left-hand wheel.
LED indicator for the rear right-hand wheel.

BALA RO

o
2
3.
4,

Program switch setting 2

1. LED indicator for connection to alternator terminal L.,
2. LED indicator for connection to the stop-lamp switch.

Program switch setting 3

1. LED indicator for the motor relay and pump in the actuator.
2. Push button for control of the motor relay. The LED indica-
tor does not light up until the push-button is operated.

Program switch setting 4
Not used.
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X 4
O ][ [HP-OO
Y7

1 2

SBR1468

E 162

N
L__ <
SBR147B

SBR148B

Description — A.B.S. Checker (Cont’d)
Program switch setting 5

Active check of the solenoid valves and valve relay in the actu-
ator.
Checking that the solenoid valves' channel assignments are
correct.
1. Push button and LED indicator for the “Decrease pressure”
function.
The LED must light up after operating of the push-button.
2. Push button and LED indicator for the “Hold pressure”
function.
The LED must light up after operation of the push-button.
3. LED indicator for functioning of the valve relay. This LED
must light up continuously when the program switch is set
to 5.
4. Symbol for solenoid valves.

Wheel-selection switch

When the program switch is set to 5 and 6, the switch can be
adjusted to the wheel to be inspected.

Rotary switch for wheel selection.

Front left wheel.

Front right wheel.

Rear left wheel.

Rear right wheel.

e A R

Program switch setting 6

Checking of the wheel sensor signal and clearance between

the wheel sensor and rotor. Check of the wheel sensors for

incorrect connection.

1. Pointer instrument.

2. LED indicator for rotary motion of the wheels. This LED
lights up continuously when the inspection speed is ade-
guate. Only then must the instrument indication be read off.
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WARNING:
Never drive with the tester connected.

Before peforming trouble-diagnosis with the A B.S. checker, connect the adapter connector to the vehi-
cle harness connector for control unit while the ignition switch is OFF.

Inspection — A.B.S. Checker

CHECKING ITEMS
Program Checking
switch | jams Termi- | ©hecking condition Indication Malfunction causes Diagnostic procedure
satting nals
All set | Power supply @, () |Ignition ON LED 7] lights up |® Battery under- Procedure 1
continuously. eharged.
® Excassive voltage
drops.
® Fuse blown.
1 Ground circuit, diode | (), (8 |Ignition ON All 7 LEDs light up at [e LED L does not | Procedure 1
far warning lamp, @, @ the same time. light up:
solenald valve cireult, | (3, @ A.B.S. waming lamp Check ground cir-
solenoid valve ralay a8, (8 in the vahicle must cuit.
. I :
< lahtup ® LED 4 does not | Procedure 2
light up: ==
Check diode and
solenodd valve relay
ground circuil.
e LED ¢ does not |Procedure 3
light up:
Chack sclenald
valve circuit.
® Waeaker illumination | Procedure 1, 2, 3
of the LEDs:
Check the above
circuits for poor
contact of connec-
tors or harness.
® AB.S. warning Procedura 4
lamp does not light
up:
Check warning
lamp and circuit.
2 Alternator oulput @ Igniticn ON LED '{é‘ lights up. o Harness from alter- | Procedura 5
Start engine LED (4) is extin- E :i’:t;;m : =
quishad when engine
i runmning.
Stop lamp switch = Ignition ON LED %~ lights up. |® Stop lamp switch Procedura &
- : hamass
Operate brake pedal |LED %i¢ Is extin- ;
quished., & Stop lamp switch
3 Motor relay, motor in | (&1, & | lgnition ON, keep LED £ lightsup, |® Motor relay Procedure 7
actuator. push-button L o Molor ground
depressed motor is running. LED | Motor

continues to light up
after the pushbutton
is released dus 1o
afterrunning of the
motar,
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Inspection — A.B.S. Checker (Cont’d)

Program Checking
switch | jtams Termi- | Chacking condition Indication Malfunction causes Diagnostic procedurs
setting nals
5 Solanoid valve relay | @ Ignition ON LED r.'p lights up |® Solencid valve Procardure B
relay
Actuator operation Jack up the vehicle. @ Brake pipes incor-
and correct connec- Engine is running. rectly connected to
fion. The checked wheel the actuator
Maote: must be capable of e Actuator
Carry out checking .- being freely rotated —_
consecutively for each by hand. Set the
wheel. Keep to the wheel selection swilch
operating sequence. to the wheel o be
checked,
"Hold pressure” func- 1. Keap pushbution LED P = Lights up
tion P = depressed
2. Keep brake pedal | Wheael is rotated by
depressad hand. -
3. Release pushbut- |LED P = is
ton axtinguished, wheael
P = locked.
"Decrease prassura” 4. Operate pushbut- |LED P| lights up,
function ton wheel is rotated by
P=] hand.
5. Release pushbut- |LED P| is
ton axtinguished, whesal
Pl lockead,
€. Release brake
padal
& Wheel sensor for (3), (4 |Jack up the vehicle, o Wheal sensor cir- Procedure 9
proper functioning (1), (@ | Ignition OM. Tha cuit
and comect connec- | (), () | wheel 1o ba checked
fion. (3, & |must be capable of

Mote: Carry out
checking consecu-
tivaly for each wheel,

being freely rotated
by hand. When
checking, the whoals
not being checked
must be hald, Set the
whael selection switch
to the wheel to be
checked,

Turn the wheel by
hand until the LED
above the instrument
lights up, but not flick-
ars,

Minimum indicaticn
scala:
More than 3

o Excessive clear-
ance batween
wheel sensor and
rofor

& Rotor teeth

& Excessive wheel
bearing play or
rolor looseness

Program switch setting 5 means “ACTIVE CHECK".

The final check is in the form of a test drive. With the engine running, the control lamp must go out. Drive
at a speed of at least 30 km/h (20 MPH) for longer than 20 secs. During this period, the warning lamp
must not light up again!
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Diagnostic Procedure 1
(Power Supply and Ground Circuit Check)

= Check voltage between terminal (3} N'G'_; Repair harness or connactars.
- T | V| or (8 and ground. &
-:-'I'-'.:- : E—} Lrl ':__, BH'IEI’_"" 'H"ﬂf‘hw should exist.
E - ; OK.
EBROSE

Check continuity between terminal N'G,;_ Repair hamess or connectors.

(16}, (@ or (34 and ground.
Continuity should exist.

QK.

END
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Diagnostic Procedure 2
(Solenoid Valve Circuit Check [L.E.D.flashing

number 1-4])

Y
S
= EBRO5A
Actuator neclar
i W @B
Ducomact g (R): O
€ & 5
]
[Q]
- -
(L}: LHD models
(R): RHD models
= EBRDSS

Check continuity.

Front left (flashing number 1):
Z) and Ground

Front right (flashing number 2):
(38 and Ground

Rear (flashing number 3 or 4}
{18 and Ground

Continuity should exist.

O.K.

M.G.

¥

Replace control unit.

Check continuity.

Front left (flashing number 1);
(1) and Ground

Front right (flashing number 2):
(3} and Ground

Rear {flashing number 3 or 4):
(5} and Ground

N.G

Continuity should exist.
oK.
Repair harness or connactor.
Tarminal Tarir:;nat
for G | actuator
Front left ) )
Front right ) @
Rear T O]

BR-63

Reaplace actuator.
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Control unit connactor =)
[ T Tl fafRExIan] | ]
[ [ TofeDxln ExTaT]

EBROED

EBRDET

Diagnostic Procedure 3
(Wheel sensor circuit check [L.E.D. flashing

number 5 - 8])

Check resistanca.

Front left (flashing number 5):
) and (&)

Front right (flashing number 6);
0 and @)

Rear left (flashing number 7):
(®) and (g

Rear right (flashing number B):
@ and @

Resistance should ba 0.8 - 1.2 kil

O.K.

! MN.G.

Replace control unit.

e Disconnaect hamess connector
from sensor.
& Check resistance (sensor sida).
Front lett (flashing number 5):
@ and (8
Frant right {flashing number &):
{@i) and &
Rear left (lashing number 7);
@) and (3)
Rear right (flashing number 8):
@ and (=
Resistance should be 0.8 - 1.2 k)

QK.

N.G.

¥

Replace sensor.

BR-64

Repair hamass or connaclor,
betwean sensor connector and con-
trof unit connector,
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Diagnostic Procedure 4
(Pump motor and motor relay check [L.E.D.
flashing number 9])

A

MN.G.

® Remove pump motor relay. @ Bus nertpige

e Check voltage at terminal (&),

Battery voltage should exist.

OK.

N.G

e Remove pump motor relay, | Aeplace actuator assembly.

& When connecting terminal (3 and

(@ of relay box, check wether
maotor runs or no.
Mator should operate.
Do not connect for more than 5 sec-
onds to prevent damage

B]
==
e
&4

oK.

¥
MN.G

Check motor relay. .| RAeplace relay.
Retfer to Electrical Componants :

Inzpection,

EBROG4

,Lcu-:.

See nex| page
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Actualer connector ‘

LED A [ )
R3]/

Diagnostic Procedure 4
(Pump motor and motor relay check [L.E.D.
flashing number 9]) (Cont’d)

®

'

EBROEE

® Disconnect hamess connector

from actuator.

® Check rasistance between tarmi-

nals from actuator connector and
corrasponding terminals of relay
box, as listed below:;

@ and (3@

(%) and (@

(® and (8

Continuity should exist.

¥

0K

Replace actuator assembly.

e Disconnect actuator connector
and control unit connector,

® Check resistance betwaen termi-
nals from actuator connector and

corresponding terminals from con-

trol unit connector, as listed
bealow:
@ and (0
(g} and (s
(5} and (@
Continuity should exist

N.G

Repair or replace harmess or con-
nector.

O.K.

3

Replace control unit,

@®

}

# Disconnect hamess connector
from actuator,

® Chack voltage at terminal G

Battery voltage should exist.

MN.G.

oK.

L J

Replace actuator assembly.

BR-66

e Check for blown fusible link (30
Al
® Repair harness or connector,
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flashing number 10])

& Remove solencid valve relay.
® Check voltage at terminal (& .

Battery voltage should exist.
oK.

!

Diagnostic Procedure 5
(Diode and solenoid valve relay check [L.E.D.

N.G.
==
Ses naxt page.

Check solenoid valve relay.

MN.G.

Retfer to Elactrical Companent
Inspaction,

0K,

(SEDLS
() R

.

[Q]

-

Replace relay.

& [Disconnect actuator connectors.,
e Check continuity betwean termi-
nals of fuse box and correspond-
ing tarminals of actuator
connector, as listed below;
(%) and @
(7) and (8
(&) and (3@
(%) and (@
(8} and &3
Continuity should exist.

MN.G.

] O.K.

EBRDED

.

Replace actuator assembly.

@ Disconnect control unit connector.
® Check continuity between termi-
nals of actuator connector and
corresponding terminals of control
unit connector, as listed below:
{2) and @
) and (3
(g and (@
Continuity should exist.

N.G.

Beplace harness or connector.

;

See next page.

EBROTO
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Diagnostic Procedure 5

T (Diode and solenoid valve relay check [L.E.D.

Al @@L flashing number 10]) (Cont’d)
2]/ R ®

l N.G

& Check dioda functioning as fol- .| Replace diode,
lows: E

Check continuity between termi-
nalz of actuator connector as

L: LHD masdal

B 5 —hq listed in chart below:

Far -"\l
yor) ',.:;|

EBROT1

+

Continuity
Does not exist
Exists

0K

=&

SIS

L 4

Actustor connecior
EEn

Check continuity batween terminal N'G; Rapair hamess or connecior.

(1) of actuater connector and termi-
:I nal (@ of control unit connector,
Continuity should exist.

1" 0.K.
TS 3

EEOL  peconezt Replace contral unit for a known

.il (EER E:] good one.

JEEEE

EBRO72 @

¥
MN.G

e Disconnect acluator connector. =1 ® Check for blown fuse.

& Check voltage atl lerminal (5) of ® Repair hamess or connector.
actuator connector.

Battery voltage should exist.
oK.

r
Replace aciuator assembly.

EBROT2
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TROUBLE DIAGNOSES
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Diagnostic Procedure 6

(Control Unit [L.E.D. flashing number 16 or

continuous])

e Check If control unit is malfunctioning.

N'Gé Feplace contral unit by a

known good one.

Diagnostic Procedure 7

]

(Control unit or power supply and ground circuit
[Warning activates but L.E.D. comes off])

o Disconnect control unit connector. N.G.

e Check voltage batween ferminal
(1) and body ground with ignition
switch tumad on.

Battery voltage should exist.

QLK.

B ‘

® Check for blown fuse.
e Repair or replace hamess.

® Check alternator output by mea-
suring voltage at terminal (5,
after engine has been stared,
Voltage: 6 V or more.

MN.G.
— @
See next page
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4

& With ignition switch “OFF", check
continuity betwaen tarminal (2
and ground.

Continuity should exist.

N'G_'; Repair or raplace ground harmess.

O.K,

Raplace control unit by a known
good one.
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TROUBLE DIAGNOSES

Diagnostic Procedure 7

(Control unit or power supply and ground circuit
[Warning activates but L.E.D. comes off])

(Cont'd)

®
!

® Check continuity batween termingl

Reapair or replace hamess.

{15 of control unit connector and
terminal L of alternator,
Continuity should axist.

O.K.

Repair alternator.
Refer to section EL.

Cm'dml und conneciof

Diagnostic Procedure 8

(Warning lamp circuit check)

Check whether warning lamp comes

N.G,

Repair harmess or connectors, or

on when grounding terminal (& .

replace fusa or bulb.

0K,

Y

End

EEHu??‘

4 5

® 1000r/min - B

Diagnostic Procedure 9

(Stop lamp switch signal check)

Check whether stop lamps go on
when depressing brake pedal.

O.K.

Repair harness betwaen terminal
{# and stop lamp switch.

BR-70

N'G;_ ® Hepair hamess or connector

between terminal (2 and power
sOuUrce or
o Replace stop lamp swilch.




TROUBLE DIAGNOSES

EBRO7E

EBRO7S

Electrical Components Inspection

ACTUATOR MOTOR RELAY

Check continuity between terminals @@ and &), when put-
ting battery voltage at terminals 8 and @8.

Continuity between (3 and (@

Battery voltage at (& and @

yes

Mo battery voltage at (8 and (W

no

ACTUATOR SOLENOID VALVE RELAY

Check continuity between terminals 30 and @&, and @) and
§7a, when putting battery voltage at terminals @ and @ .

Continuity between ()

Confinuity between X

and |E| and
@E.ﬁery voltage at (8 and uas -
1)
Mo battery voltage at (@)
ry voltage at (@ o i

and (&
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SERVICE DATA AND SPECIFICATIONS (S.D.S.)

General Specifications
Front braka Mastar cylindar mm ({in)
Brake model BO2aVA LD28VE Cylinder bore diametar
Cylinder bore diamatarmm i 60.6 (2.38) :‘:Eég ; :} With ABS 25.40 (1)
: Without ABS 23.81 (0.83)
130 x 44.5 145 x 48.5
Pad mm {in) x17 x 15.5 caniraj yalva
Length x width x thickness {511 x 1.75 | (5.70 x' 1.90 Vabhwa model Load Sensing Valva
x 068 Al Split point
= r i
Rotor mm (ny| 250 x 22 2155 1x12f ir:l'-;a t?:r.rki,;ll.l’l:rn . psi) ® Wariable
Oister diamaterx thickness. | (9.84 x.0.88) | ¢ %) i ol
2 Brake booster
FeRrRke Booster modal Girling
e Diaphragm diametar mm (in)
IRS modals LT2sLC e . Primary: 228.6 (9)
1 strol engines
Rigid rear axle models LT25LB 0 Secondary: 203.2 (8]
Cylinder bore diameter 7
mm (in) 23.8 (0.93) Diesal angine 228.5 (9)
Lining mm (in} Recommended brake fluid DOT 4
Length x width x thickness
263 x55%x 6
Leading {10.35 x 2.16 x 0.23)
Trailin 243 x 55 x 4.5
g {956 x 216 % 0.17)
Drum inner diameter mm (in) 254 (10.00)
Inspection and Adjustment
DISC BRAKE BRAKE PEDAL
Unit; mm {in) Unit: mm {in)
Brake model BD28VA LD28vB Free height
Pad wear limit L.H.D. models 208.5 - 218.5 (8.21 - 8.60)
Minimum thickness 2.0 (0.079) A.H.D. models 2125 - 2225 (8.37 - B.76)
Rotor repair limit Full stroka 145 (5.708)
Minimum thickness 20.0 (0.78) 24.0 (0.94) Clearance between pedal
stapper and threaded end of 0.3 -1.0{0.0712 - 0.039)
stop lamp switch
DRUM BRAKE Pedal free play at clovis 1-3(0.039-0.118)
Unit: mm (in)
RN MR PARKING BRAKE
Minimum thickness 1.5 (0.059)
Drum repair limit . Control type Canler lever
Maximum inner diameter 255.5 (10.05)
Number of notches
Out-ok-roundness ”'nir{?;;:m] [under force of 196 N (20 kg, 44 Ib)] #=10
Mumbear of nolchas

{when warning switch comeas on)
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