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SECTION 18

STEERING SYSTEM
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MNOTE:

All steering system fasteners are important parts in that they could affect the performance
of vital parts and systems, and/or could result in major repair expense. They must be
replaced with one of the same part number or with an equivalent part if replacement
becomes necessary. Do not use a replacement part of lesser quality or substitute design.
Torque values must be used as specified during reassembly to assure proper retention of
this part.
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18-1. GENERAL DESCRIPTION

The rotary motion of the steering handwheel is carried to the steering shaft upper, steering shaft lower,
steering gear box and pitman arm. Then as the pitman arm moves, the drag rod is caused to move linearly,
actuating the tie rod to turn the wheels, right and left, through their knuckle arms. The turning force
exerted by the tie rod experiences a damping action due to the presence of the oil seal at the sphere-like
joint between the knuckle case and the inner case (integral with the dead axle sleeve). Another damping
action is available, which will be mentioned below.

The steering system formed by the components named above is designed for easy steering, high durability
and excellent steering reaction as well as reliable self-restoring action. Articulated joints in the steering
lever is equipped with a damping device for ensuring the greater steering stability.

Linkage are of wear-resistant ball-and-socket type. Pitman arm is equipped with a damping device for
ensuring the greater steering stability.
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[ Left-hand steering vehicle]
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18-2. SPECIFICATIONS AND DATA

Steering gear box

Gear ratio

Steering angle, inside

Recirculating ball-and-nut type

15,6 — 18.1

WHEEL
ALIGNMENT

. Toe-in

Steering angle, outside

29°+ 3°

26"+ 3°

400 mm (15.74 in.)

Steering wheel diameter

Minimum turning radius

5.1m (16.1 ft.) *6.0m (19.7 ft.)

2—6Bmm (0079 — 0236 in.}

C-a;"nber

Kingpin inclination

1 degree (1°)

9 degree (9°)

Caster

3 degree 30 minutes (3°30°),14.5mm (0.57 in)

Side slip

0—in3 m/km

* For long body type vehicle




18-3. STEERING GEAR BOX CONSTRUCTION AND OPERATION

The pitman arm is rigidly connected to the outer end of the shaft integral with the sector gear, which is
inside the gear box and meshed with the teeth of the nut capable of sliding along the worm. Between the
nut and the worm is a row of steel balls, which serves two purposes: to provide rolling contact between
nut and worm and to keep the nut engaged with the worm as if the two were threadedly engaged. With the
nut prevented from turning, the rotation of the worm causes the nut to move up or down the worm.

The worm is an extension of the steering shaft. As the handwheel is turned, the steel balls roll along in the
groove and the nut moves up or down. The steel ball that has reached the end of the groove in the nut
enters the return guide. The guide sends the ball back to the other end of the same groove. In this way, the
row of balls recirculates.

By so moving, the nut turns the sector gear and hence the pitman arm. It should be noted here that it is
through the steel balls that a rotary motion of the worm is converted into a linear motion of the nut,
which is then converted into another rotary motion of the section gear,

The steering gear box is a precision-machined device, each part of it being machined to a closer tolerance
for smooth conversion of motion, and is build sturdy for long service life, Special tools and instruments
are needed in addition to specialized skill if the gear box is to be overhauled. For this reason, a gear box
found to be in defective condition should be replacad with a new one; replacement is more economical
and what is perhaps more important, safer,

[Right-hand steering vehicle] [Left-hand steering vehicle]
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18-4. REMOVAL

NOTE:

There are two types of steering column for this
vehicle. They are double tube type and single
tube type. Which type to be used varies with
countries.

lllustrations show double tube type only, but
the same removal and installation procedures
are used for single tube type.

Both types of column may be easily removed
and installed. For installation, it is important
that only the specified screws, bolts, and nuts be
used as designated and that they are tightened to
the specified torque.

When removing the column assembly from the
car, special care must be taken in handling it
Use of a steering wheel puller other than the
steering wheel remover recommended in this
manual or a sharp blow on the end of the
steering shaft, leaning on the assembly, or
dropping the assembly is prohibited. Any of
such actions could shear the plastic shear pins
which maintain column length especially with
the double tube type column.

Steering Hand Wheel
1) Disconnect negative battery cable,
2)1Pull horn button to remove.

Fig. 183

3) After loosening steering shaft nut, remowe
steering wheel by using special toaol.
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Fig. 184 (A Special tool (Steering wheel
remover 08844-360710)

Steering Column

1) After removing steering handwheel according
to the foregoing step, remaove steering covers
{lower & upper),

NOTE:

After removing instrument lower panel, loosen
2 screws and 4 nuts securing steering column to
remove Uupper cover.

Fig 18-5

..



3) Remove the bolt joining steering shafts in
engine room.

Fig 18-9

4) Remaove steering column ass'y.

NOTE:

®* Don’t separate double tube type steering
column assembly into steering column and
shaft. If column or shaft is defective, replace
as an assembly.

e Single tube type steering column assembly
can be separated into steering column and
shaft. If either part is found defective, disas-
semble the assembly and replace defective
part.

Fig. 18-7

2} Disconnect combination switch couplers and
remove combination switch.

Fig. 18- ; -
s Fig. 18-10 (1) Double tube type (Can’t be disassem.

hied)
\_E;' Single tube type (Can be disassem-
bied into shaft and column)



Steering Lock (Applicable to Vehicle Equipped 3) Steering gear box is secured in place by
with Steering Lock) mounting bolts., Remove these bolts and
1) After removing steering column, loosen and take down gear box.
remove steering lock mounting baolts. Use care
not to damage aluminum part of steering
lock body with center punch,

Fig. 18-74

- Tie Rod and Tie Rod End
Fig 1811 gl el pen) 1) Hoist car and remove wheels.
Y S T e 2} Remove drag rod castle nut, and then remaove

2) Remove steering lock assembly from steering tie rod and tie rod end using special tool.

column.

Gear Box
1) Bemove joint bolt.

Fig. 18-15 (B Special tool (Tierod end remaver
089913-65270)

3) For ease of adjustment after installation,
mark tie rod and tie rod end to indicate lock
nut positions. Then loosen each lock nut and
separate tie rod and tie rod end.

Fig 18-12
2) Remove radiator under cover, and disconnect

ball stud of drag rod using special tool and
steering damper from pitman arm. /\

Tie rod

Turnbuckle

Tie rod end

Lock nut

Marking to be made

Ll o R

Fig. 18-13 & Special too! (Tie-rod end remover Fig. 18-16
18-8 09913-65210)
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18-5. INSPECTION OF COMPONENTS

Steering Gear Box

[Oil level]

0il surface should be up to the level as shown
in below figures. If not, add prescribed gear oil,
SAE 90,

Right hand steering vehicle

35 mm
11.4in,)

Fig. 18-17

Left hand steering vehicle

T = Sy
] 1.4 in.}

Fig. 18-18

[Adjustment of worm shaft starting torque]
The steering gear box is provided with adjust-
ing bolt (1) which gives preload to sector shaft.

Fig. 18-19 (1) Adjusting bolt

Make an adjustment according to the following

procedure,

1) Check worm shaft to ensure that it is free
from thrust play.

2) Position pitman arm in parallel with worm
shaft as shown below.
{(With pitman arm in this position, front
wheel is in straightforward state.)

Worm shaft \T

Fig. 18-20
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3) Measure worm shaft starting torgue from its
position in the straightforward state in 2},

using & spring balance and string as shown in
below figure.

/
Ll

Spring kalance (Use ane with & maximum

measurement of around 5 kg (17 1b.))

Fig 1821

Right-hand steering vehicle
1.5 =13.0kg-cm
(0.54 — 0.94 Ib-ft)

Left-hand steering vehicle

6.0 = 10.0 kg-cm
| {0.43 — 0.72 Ib-f1)

Warm shaft (including
sactor shaft) starting
torgue (with torque
wrench}

Right-hand steering vehicle
Waorm shaft {including 197 — 3.42 kg
sector shaft) starting t4.34 — 7.53 Ib)

torque (with spring Left-hand steering vehicle

balance) 1.58 — 2.63 kg
(3.48 — 5.80 Ib)

If measured torgue is not within the specifi-
cation, carry out adjustment with adjusting
bolt (1) to meet specification and check 1o
confirm it again.

4} If worm shaft starting torgue is checked all
right, another check should be carried out on
worm shaft operating torgue in its entire
operating range {turning the worm shaft all
the way to the right and left) as shown in
Fig. 18-21.

! Right-hand steering vehicle
Under 13.0 kg-cm

{Under 0.94 Ib-ft)

Left-hand steering vehicle
wrench} . Under 12.0 kg-em
| {Under 0.86 |b-f1)

Warm shaft (including
sector shaft) operating
torgue with torgue

Right-hand steering vehicle
Under 3.42 kg
{Under 7.53 Ih)

Warm shaft (including
sector shaft) operating
torgue (with spring

Left-hand steering vehicle
Balance) Under 3.15 kg
{Under 6.96 |b)

I[f measured torque does not conform to
specification, readjust worm shaft starting
torque in straightforward state by means of
adjusting bolt 1), and then recheck worm
shaft operating torque.

If the specified value is not attained ewven
after readjustment, it is advisable to replace
the gear box with a new gear box ass'y.




