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other end of the link.
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1
RACK AND PINION TYPE STEERING GEAR

RELATED APPLICATIONS

The present disclosure relates to subject matter contained
in priority Korean Application No. 10-2004-0088594, filed
on Nov. 03, 2004, which is herein expressly incorporated by
reference in its entirety.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a rack and pinion type
steering gear configured to a rack bar, which comprises a rack
teeth portion, a link, and a sliding portion.

2. Description of the Related Art

A steering gear box is an interconnect mechanism which
transforms rotation of the steering wheel to a linear transla-
tion by means of the rack-pinion mechanism. The linear
translation of the rack steers the tires of the vehicle through a
tie rod assembly and a knuckle.

FIG. 1 illustrates the prior art a rack and pinion type steer-
ing gear. As shown in FIG. 1, the rack and pinion type steering
gear 10 comprises a pinion 20, a rack bar 30 having a rack
teeth 35 engaged with the pinion 20, a first tie rod 40a and a
second tie rod 405 disposed at both right and left ends of the
rack bar 30, and a first ball joint 50a and a second ball joint
506 for connecting the rack bar 130 with the first and second
tie rods 40a, 406 (Refer to U.S. Pat. No. 4,721,175).

The pinion 20 is formed at the end of a pinion shaft 25
which is connected to a steering shaft (not shown).

The Rack bar 30 is a long round rod for converting rotation
of the pinion 20 into a linear translation, and is slidably
inserted into a tube type rack housing 70. The rack housing 70
is fixed on a frame (not shown).

The first and second ball joints 50a and 5056 are covered
with bellows 60a and 605. The bellows 60a and 605 are
fixedly mounted on the tie rods 40a and 406 and the rack
housing 70.

However, the above-described rack bar 30 linearly moves
in an axial direction in the housing 70. Therefore, if the rack
bar 30 has a deviation in straightness, or the housing 70 has a
deviation in roundness, it is likely to have a friction problem
that reduces a basic performance of the steering gear.

SUMMARY OF THE INVENTION

Therefore, the present invention has been made in view of
the above problems occurring in the prior art, and it is an
object of the present invention to provide a rack and pinion
type steering gear, which reduces weight and also can maxi-
mally suppress friction effects by minimizing the sliding
range of the rack bar.

To accomplish the above objects, according to the present
invention, there is provided a rack and pinion type steering
gear including a pinion, a rack bar formed with a rack teeth
engaged with the pinion, a first tie rod and a second tie rod
disposed in both right and left ends of the rack bar, and a first
ball joint and a second ball joint that connect the rack bar with
the two tie rods, wherein the rack bar comprises: a) a sliding
portion connected at one end to the first ball joint; b) a rack
teeth portion connected at the other end to the second ball
joint; ¢) a link disposed between the other end of the sliding
portion and one end of the teeth gear portion; d) a third ball
joint connecting the other end of the sliding portion with one
end of the link; and e) a fourth ball joint connecting one end
of the rack teeth portion and the other end of the link.
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Preferably, wherein the rack teeth portion is installed in a
rack housing, bellows enclosing the fourth ball joint and the
second ball joint are installed on both right and left ends of the
rack housing, and the sliding portion is a ball joint support
housing containing the first ball joint and the third ball joint,
the ball joint support housing being installed in a guide por-
tion.

On the other hand, the rack bar is installed in a rack hous-
ing, bellows enclosing the first ball joint and the second ball
joint are installed at both right and left ends of the rack
housing, and a rack bush guiding the sliding portion is
installed in the rack housing.

BRIEF DESCRIPTION OF THE DRAWINGS

The above and other objects, features and advantages of the
present invention will be apparent from the following detailed
description of the preferred embodiments of the invention in
conjunction with the accompanying drawings, in which:

FIG. 1 illustrates a partial cross-section of the prior art rack
and pinion type steering gear;

FIG. 2 illustrates a partial cross-section of a rack and pinion
type steering gear according to one preferred embodiment of
the invention; and

FIG. 3 illustrates a partial cross-sectional view of a rack
and pinion type steering gear according to another preferred
embodiment of the invention.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENT

Reference will now made in detail to the preferred embodi-
ment of the present invention with reference to the attached
drawings.

FIG. 2 illustrates a partial cross section of'a rack and pinion
type steering gear according to one embodiment of the inven-
tion. As shown in FIG. 2, the rack and pinion type steering
gear 100 of the first embodiment comprises a pinion 20
formed in a pinion shaft 25, a rack bar 130 formed with a rack
teeth 35 which is engaged with the pinion 20, first and second
tie rods 40a and 405 disposed at both right and left ends of the
rack bar 130, and first and second ball joints 50a and 505
which connect the rack bar 130 with the first and second rods
404 and 405.

In addition, the rack bar 130 is inserted into a tube type rack
housing 70 such that it can slide in the housing 70. Two ball
joints 50a and 505 are covered with bellows 60a and 605, and
the two bellows 60a and 605 are fixedly mounted on the two
tie rods 40a and 405 and the rack housing 70.

The rack bar 130 is divided into 3 portions, dissimilar to the
above described conventional rack bar 30. That is, the rack bar
130 comprises a rack teeth portion 1304, a sliding portion
1304, and a link 130c disposed between the rack teeth portion
130a and the sliding portion 1305. The link 130c¢ is connected
at one end to the other end of the sliding portion 13056 by a
third ball joint 150¢, and is connected at the other end to one
end of the rack teeth portion 1304 by a fourth ball joint 1504d.
The rack teeth portion 130a is a round rod having a rack teeth
35 formed therein, and the sliding portion 1305 is formed of
a sliding rod. The sliding rod 1305 is preferably slidably
supported by a rack bush 140, mounted on the rack housing
70. The reference numeral 150 (not described) denotes a rack
stopper 150, and the rack stopper 150 serves to close a gap
between the rack bar and the rack housing, and also support
the rack bush.

In this way, the rack bar 130 is divided into the rack teeth
portion 130a and the sliding portion 130c so that it can be
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supported at a minimum length of the rack stroke only. The
rack teeth portion 130a and the sliding portion 1306 are
connected by the link 130c¢ having arelatively small diameter,
so that a deviation in the straightness and/or the roundness
thereof is significantly reduced, thereby minimizing a reduc-
tion in friction performance and also considerably reducing
the weight of the rack bar 130.

FIG. 3 illustrates a partial cross-section of a rack and pinion
type steering gear according to another embodiment of the
invention. As shown in FIG. 3, a rack bar 330 of the rack and
pinion type steering gear 300, similar to the rack bar 130 of
the previous embodiment, comprises a rack teeth portion
330a, a sliding portion 3305, and a link 330c¢ disposed
between the rack teeth portion 330a and the sliding portion
3305. The rack teeth portion 3304 is connected to atierod 405
and the link 330c by a second ball joint 3505 and a fourth ball
joint 3504.

On the other hand, the sliding portion 3305, dissimilar to
the sliding portion 13056 in the previous embodiment, is
formed of a ball joint support housing 3305 including a first
ball joint 3504 and a third ball joint 350¢, and the housing
3300 is slidably supported by a guide portion 340.

Also, dissimilar to the rack housing 70 in the previous
embodiment, the rack housing 370 slidably supports the rack
teeth portion 330a. Consequently, the length of the rack hous-
ing 370 is significantly short, and thus a deviation in straight-
ness and roundness is reduced accordingly so that efficiency
drop by friction can be avoided.

As described above, according to the present invention, a
link having a relatively small diameter embodies a portion of
the rack bar to thereby minimize the rack stroke range, and
thus a deviation in straightness and roundness is significantly
reduced so that performance and efficiency drop by friction
can be avoided.

Also, the total weight of the rack bar is considerably
reduced by using a link having a smaller diameter.

While the present invention has been described with refer-
ence to the particular illustrative embodiments, it is not to be
restricted by the embodiments but only by the appended
claims. It is to be appreciated that those skilled in the art can
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change or modify the embodiments without departing from
the scope and spirit of the present invention.

What is claimed is:

1. A rack and pinion type steering gear, comprising:

a pinion,

a rack bar formed therein with rack teeth which are
engaged with the pinion, the rack bar having first and
second ends,

a first tie rod and a second tie rod which are positioned
within the first and second ends of the rack bar, respec-
tively, and a first ball joint and a second ball joint that
connect the rack bar with the first and second tie rods,
wherein the rack bar comprises:

a sliding portion connected at one end to the first ball joint;

arack teeth portion connected at the other end to the second
ball joint;

a link disposed between the other end of the sliding portion
and one end of the rack teeth portion;

a third ball joint connecting the other end of the sliding
portion with one end of the link; and

a fourth ball joint connecting one end of the rack teeth
portion and the other end of the link, the first and third
ball joints are positioned at the first end of the rack bar,
and the second and fourth ball joints are positioned at the
second end of the rack bar, and the rack teeth are posi-
tioned between the second and fourth ball joints.

2. A rack and pinion type steering gear according to claim

1, wherein the rack teeth portion is installed in a rack housing,
bellows enclosing the fourth ball joint and the second ball
joint are installed on both right and left ends of the rack
housing, and the sliding portion is a ball joint support housing
containing the first ball joint and the third ball joint, the ball
joint support housing being installed in a guide portion.

3. The rack and pinion type steering gear according to
claim 1, wherein the rack bar is installed in a rack housing,
bellows enclosing the first ball joint and the second ball joint
are installed at both right and left ends of the rack housing,
and a rack bush for guiding the sliding portion is installed in
the rack housing.



