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BACKGROUND OF THE INVENTION
1. Field of the Invention

The present invention relates to mounting systems for coupling a steering gear
housing assembly to a motor vehicle and, more particularly, to a mounting system for
coupling the steering gear housing assembly to a motor vehicle chassis, including a single-
piece steering gear bracket and a sinéle-piece steering gear joint member secured to the

steering gear bracket.
2. Description of the Prior Art

Conventionally, as generally illustrated in Fig. 1, a steering gear aséembly 110 of a
motor vehicle is commonly mounted to a cross member 2 of a vehicle chassis frame. The
steering gear assembly 110 includes a steering gear ﬁousing assembly 112 and a steering
mechanism (not shown) for selectively actuating a pair of opposite tie rods 113 operatively
connected to steering wheels (not shoWn) of the motor vehicle. The steering gear housing
assembly 112 further includes a generally tubular steering housing member 114 extending
substantially parallel to the cross-member 2 and housing a steering mechanism, such as
hydraulic actuator, and a pair of steering gear joint members 116 attached to the steering
housing member 114 through corresponding spaced apart leg members 118. Currently, the

steering gear housing assembly 112 is mounted to the front cross member 2 of the vehicle
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chassis frame through multi-piece steering gear brackets 130.

As illustrated in detail in Fig. 2, the multi-piece steering gear bracket 130
comprises a top bracket part 132, a bottom bracket part 140 and a bush part 148. The top
bracket part 132 includes a horizontal flange 134 and a pair of spaced apart, vertical
flanges 136 and 138 all extending from a support plate 133. The support plate 133 of the
steering gear bracket 130 is welded to the cross-member 2 of a vehicle chassis frame. The
horizontal flange 134 has a mounting hole 135, while the vertical flanges 136 and 138 are
provided with mounting holes 137 and 139 respectively. The bottom bracket part 140 of
the multi-piece steering gear bracket 130 is mounted within the top bracket part 132 and
includes a horizontal flange 142 and a pair of spaced apart, vertical flanges 144 and 146 all
extending from a back plate 141. The horizontal flange 142 has a mounting hole 143,
while the vertical flanges 144 and 146 are provided with mounting holes 145 and 147
respectively. The bush part 148 is substantially cylindrical in shape and is provided with a
bore 149 therethrough. As further illustrated in Fig. 2, the steering gear joint 116 has a
substantially cylindrical body 122 having an upper end portion 122a and a lower end
portion 122b, and provided with an axial bore 123 therethrough. The leg member 118 is
formed integrally with the body 122 of the steering gear joint 116.

In an assembled condition, the upper end portion 122a of the body 122 of the
steering gear joint 116 is secured to the horizontal flange 134 of the top bracket part 132 of
the multi-piece steering gear bracket 130 with a threaded fastener 150 (shown in Fig. 1)
extending through the mounting hole 135 and the axial bore 123 in the top bracket part
132 and the steering gear joint 116 respectively, while the lower end portion 122b of the
body 122 of the steering gear joint 116 is secured to the horizontal flange 142 of the

bottom bracket part 140 of the multi-piece steering gear bracket 130 with the same
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threaded fastener 150 extending through the mounting hole 143 and the axial bore 123 in
the bottom bracket part 140 and the steering gear joint 116 respectively. The bottom
bracket part 140 is secured within the top bracket part 132 through the bush part 148
disposed within the bottom bracket part 140, and a threaded fastener (not shown) extended
through the bore 149 in the bush part 148 and the mounting holes 137 and 139 in the top
bracket part 132 and the mounting hc;les 145 and 147 in the bottom bracket part 140,
respectively.

The conventional multi-piece steering gear brackets 130 and steering gear joints
116 are complex, cumbersome, costly in manufacturing and laborious in assembly.

Accordingly, it is the intent of this invention to overcome these shortcomings of

the prior art.
SUMMARY OF THE INVENTION

The present invention providés an improved mounting system for coupling the
steering gear housing assembly to a motor vehicle chassis.

The mounting system in accordance with the preferred embodiment of the present
invention comprises at least one single-piece, unitary steering gear bracket secured to a
cross member of a vehicle frame, and at least one complementary single-piece steering
gear joint member integral with the steering housing assembly and secured to the steering
gear bracket.

The steering gear housing assembly includes a hollow steering housing member
extending substantially parallel to the cross-member and at least one steering gear joint

member attached to the steering housing member through corresponding spaced apart leg
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member. Preferably, the steering gear housing assembly is formed integrally as a
homogenous one-piece unitary part by a me/tal casting process. Alternatively, the steering
gear joint members and correspondiI{g leg member may be formed as a homogenous one-
piece unitary part, then welded to the steering gear housing member to form the integral
one-piece steering gear housing assembly. Preferably, the steering gear housing assembly
is supported to the cross-member of the vehicle frame through a pair of the single-piece,
unitary steering gear brackets.

The unitary steering gear bracket comprises a substantially horizontally extending
flange and a pair of spaced apart, substantially vertically extending flanges forming a
substantially U-shaped configuration. The steering gear bracket is further provided with a
continuous mounting flange adapted for welding the steering gear bracket to the cross-
member of a vehicle chassis frame. Each of the horizontally extending flange and the
vertically extending flanges is provided with mounting hole.

The steering gear joint member of the steering gear housing assembly in
accordance with the preferred embodiment of the present invention has a hollow body
including an upper end portion and a pair of opposite boss portions. Each of the upper end
portion and the opposite boss portions is provided with a mounting hole adapted for
fastening the steering gear joint member of the steering gear housing assembly to the
steering gear bracket using a set of threaded fasteners extending through the corresponding
mounting holes in the unitary, single-piece steering gear bracket and the steering gear joint
member, thus securing the steering gear housing assembly to the cross-member of a
vehicle chassis frame.

Therefore, the mounting system in accordance with the present invention is a novel

arrangement of the mounting system for coupling the steering gear housing assembly to the



WO 2004/058558 PCT/US2003/040980

10

15

20

vehicle chassis having the single-piece, unitary steering gear bracket secured to the vehicle
chassis, and the single-piece steering gear joint member integrally formed with the steering
gear housing and secured to the steering gear bracket that provides a number of advantages
over the current design, such as simplicity (requires less parts), inexpensive in

manufacturing, ease of assembly/disassembly and servicing of the axle assembly, relatively

low stress gradient and maximum stress.
BRIEF DESCRIPTION OF THE DRAWINGS

Other objects and advantages of the invention will become apparent from a study
of the following specification when viewed in light of the accompanying drawings,
wherein:

Fig. 1 is a partial perspective view of a conventional steering gear assembly ofa
motor vehicle mounted to a front cross member of a vehicle chassis frame of the prior art;

Fig. 2 is an exploded perspective view of a multi-piece steering gear bracket and a
steering gear joint member of the prior art;

Fig. 3 is a partial perspective view of a steering gear assembly mounted to a front
cross member of a vehicle chassis frame in accordance with the preferred embodiment of
the present invention;

Fig. 4 is an exploded perspective view of a single-piece steering gear bracket and a
single-piece steering gear joint member in accordance with the preferred embodiment of
the present invention;

Fig. 5 is a cross-sectional view of the single-piece steering gear joint member in

accordance with the preferred embodiment of the present invention.
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DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

The preferred embodiment of the present invention will now be described with the
reference to accompanying drawings.

Fig. 3 depicts a steering gear assembly 10 in accordance with the preferred
embodiment of the present invention. The steering gear assembly 10 is adapted to be
secured to an appropriate portion of a vehicle body. Preferably, the steering gear assembly
10 is attached to a cross-member 2 of a vehicle frame. The cross-member 2 is generally
perpendicular to a longitudinal axis of the vehicle. The steering gear assembly 10
comprises a steering gear housing assembly 12 supported to the cross-member 2 of the
vehicle frame through at least one single-piece, unitary steering gear bracket 30.
Preferably, as illustrated in Fig. 3, the steering gear housing assembly 12 is supported to
the cross-member 2 of the vehicle frame through a pair of the single-piece, unitary steering
gear brackets 30.

. The steering gear housing assembly 12 includes a hollow steering gear housing
member 14 extending substantially parallel to the cross-member 2 and a pair of steering
gear joint members 16 attached to the steering gear housing member 14 through
corresponding spaced apart leg members 18. Preferably, the steering gear housing
assembly 12 is formed integrally as a homogenous one-piece unitary part by a metal
casting process. Alternatively, the steering gear joint members 16 and corresponding leg
members 18 may be formed as a homogenous one-piece unitary part, then welded to the
steering gear housing member 14 to form the integral one-piece steering gear housing

assembly 12. It will be appreciated by those skilled in the art that any other appropriate
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method of forming the integral one-piece steering gear housing assembly 12 is within the
scope of the present invention.

Preferably, the single-piece steering gear brackets 30 of the present invention are
substantially identical. As illustrated in detail in Fig. 4, each of the unitary steering gear
brackets 30 has a substantially U-shaped configuration and comprises a substantially
horizontally extending flange 32 and a pair of spaced apart, substantially vertically
extending flanges 34 and 36 forming a substantially U-shaped configuration. The steering
gear bracket 30 is further provided with a continuous mounting flange 38 adapted for
welding the steering gear bracket 30 to the cross-member 2 of a vehicle chassis frame.
Moreover, the horizontally extending flange 32 has a mounting hole 33, while the
vertically extending flanges 34 and 36 are provided with mounting holes 35 and 37
respectively. Preferably, each of the holes 35 and 37 is elongated in a vertical direction, as
shown in Fig. 4. The holes 33, 35 and 37 in the steering gear brackets 30 are adapted for
\fastening the steering gear joint members 16 of the steering gear housing assembly 12 to
the steering gear brackets 30, thus securing the steering gear housing assembly 12 to the
cross-member 2 of a vehicle chassis frame.

Figs. 4 and 5 illustrate the steering gear joint members 16 of the steering gear
housing assembly 12 in accordance with the preferred embodiment of the present
invention. Preferably, the steering gear joint members 16 are substantially identical. Each
of the steering gear joint members 16 has a hollow body 20 including an upper end portion
22 and a pair of opposite boss portions 24 and 26. The upper end portion 22 has a
mounting hole 23, while the pair of opposite boss portions 24 and 26 are provided with
mounting holes 25 and 27 respectively.

As illustrated in Fig. 3, in an assembled condition, the upper end portion 22 of the
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steering gear joint member 16 is secured to the horizontally extending flange 32 of the
unitary steering gear bracket 30 with a threaded fastener 42 extending through the
mounting holes 23 and 33 in the steering gear joint member 16 and the steering gear
bracket 30 respectively, while the opposite boss portions 24 and 26 of the steering gear

joint member 16 are secured to the vertically extending flanges 34 and 36 of the steering

- gear bracket 30 with threaded fasteners 44 extending through the mounting holes 25-35

and 27-37 respectively in the steering gear joint member 16 and the steering gear bracket
30.

Therefore, the mounting system in accordance with the present invention includes a
novel arrangement of the mounting system for coupling the steering gear housing assembly
to the vehicle chassis having at least one single-piece steering gear bracket secured to the
vehicle chassis, and at least one single-piece steering joint member integrally formed with
the steering gear housing and secured to the steering gear bracket that provides a number
of advantages over the current design, such as simplicity (requires less parts), ease of
manufacturing and reduced manufacturing cost due to the use of less parts, ease of
assembly/disassembly and servicing of the axle assembly, relatively low stress gradient
and maximum stress, etc.

The foregoing description of the preferred embodiments of the present invention
has been presented for the purpose of illustration in accordance with the provisions of the
Patent Statutes. It is not intended to be exhaustive or to limit the invention to the precise
forms disclosed. Obvious modifications or variations are possible in light of the above
teachings. The embodiments disclosed hereinabove were chosen in order to best illustrate
the principles of the present invention and its practical application to thereby enable those

of ordinary skill in the art to best utilize the invention in various embodiments and with
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various modifications as are suited to the particular use contemplated, as long as the
principles described herein are followed. Thus, changes can be made in the above-
described invention without departing from the intent and scope thereof. It is also intended

that the scope of the present invention be defined by the claims appended thereto.
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‘What is claimed is:

1. A mounting system for attaching a steering gear housing member to a vehicle
body, said mounting system comprising:

at least one single-piece, unitary steering gear bracket secured to said vehicle body;
and

at least one single-piece steering gear joint member integral with said steering gear
housing member, said at least one steering gear joint member secured to said at least one

steering gear bracket.

2. The mounting system as defined in claim 1, wherein said at least one single-
piece steering gear bracket having a horizontally extending flange and a pair of spaced

apart vertically extending flanges.

3. The mounting system as defined in claim 2, wherein said at least one single~
piece steering gear joint member having an upper end portion secured to said horizontally
extending flange of said steering gear bracket and a pair of opposite side boss portions
extending between said pair of spaced apart vertically extending flanges of said steering

gear bracket and secured thereto.

4. The mounting system as defined in claim 3, wherein said at least one steering
gear joint member is fastened to said at least one steering gear bracket with threaded
fasteners.

5. The mounting system as defined in claim 1, wherein said at least one steering

10
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gear bracket is secured to said vehicle body by welding.

6. The mounting system as defined in claim 1, wherein said vehicle body includes a
frame having a cross-member, said at least one unitary steering gear bracket is secured to

said cross-member of said frame.

7. The mounting system as defined in claim 6, wherein said at least one steering

gear bracket is secured to said cross-member of said frame by welding.

8. The mounting system as defined in claim 1, wherein said at least one steering
gear joint member is formed integrally with said steering gear housing member as a one-

piece part.

9. The mounting system as defined in claim 8, wherein said at least one steering
gear joint member is formed integrally with said steering gear housing member as a one-

piece metal casting.

10. The mounting system as defined in claim 1, further including at least one leg
member extending between said steering gear housing member and said at least one
steering gear joint member, said at least one leg member being integral with said steering

gear housing member and said at least one steering gear joint member.

11. The mounting system as defined in claim 10, wherein said at least one steering

gear joint member and said at least one leg member are formed integrally as a homogenous

11
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one-piece unitary part.

12. The mounting system as defined in claim 11, wherein said at least one steering
gear joint member and said at least one leg member being formed integrally as a one-piece

metal casting.

13. The mounting system as defined in claim 10, wherein said at least one steering
gear joint member and said at least one leg member are formed integrally with said

steering gear housing member as a homogenous one-piece unitary part.

14. The mounting system as defined in claim 13, wherein said at least one steering
gear joint member and said at least one leg member are formed integrally with said

steering gear housing member as a homogenous one-piece metal casting.

15. A mounting system for coupling attaching mounting a steering gear housing
member to a cross-member of a vehicle frame, said mounting system comprising:

at least two single-piece steering gear brackets secured to said cross-member of
said vehicle frame;

at least two single-piece steering gear joint members integral with said steering
gear housing member, each of said at least two steering gear joint members secured to one
of said at least two steering gear brackets; and

at least two spaced apart leg members each extending between said steering gear
housing member and corresponding one of said at least two steering gear joint members,

said at least two leg members being integral with said steering gear housing member and

12
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each of said at least two single-piece steering gear brackets having a horizontally
extending flange and a pair of spaced apart vertically extending flanges, each of said at
least two single-piece steering gear brackets secured to said cross-member of said vehicle
frame by welding;

each of said at least two single-piece steering gear joint members having an upper
end portion secured to said horizontally extending flange and a pair of opposite side boss
portions extending between said pair of spaced apart vertically extending flanges of one
said at least two steering gear brackets and secured thereto, each of said steering gear joint
members is fastened to corresponding one of said at least two steering gear brackets with
threaded fasteners;

wherein said at least two steering gear joint members and said at least two leg
members are formed integrally with said steering gear housing member as a homogenous

one-piece metal casting.

13
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Fig. 4
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