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Abstract

A steering post for use with a recreational vehicle, particularly a
snowmobile or ATV, ié described. The steering post includes a steering shaft having
upper and lower ends; at least two steering arms, the two steering arms being
positioned at an angle to a longitudinal axis of the steering shafit; a ball joint
assembly positioned at the lower end of the steering shaft; and a stop. An upper
bearing for supporting a steering post on a recreational vehicle may have a radiused
inner surface that can accept some misalignment of the shaft. A steering system also
can include a double ball joint linkage that permits an easier and simpler adjustment

of the steering system. A recreational vehicle such as snowmobile or ATV making

use of these features also 1s described.
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STEERING POST FOR A RECREATIONAL VEHICLE

Field of the Invention

This invention relates to a steering post for use with a recreational
vehicle and; more particularly the invention relates to a steering post that 1s lighter 1n
weight and provides less play for use with a recreational vehicle, particularly for a
snowmobile or all terrain vehicle (ATV). The present invention also relates to a
steering system that has fewer parts and provides a steeringlinkage that 1s easy to

adjust.

Background of the Invention

Snowmobiles are a widely used means of transportation 1n snowy
regions. They are especially popular for recreational purposes such as trail riding or
racing.

The typical snowmobile is propelled by a rear mounted endless
rubber track powered by a gasoline engine and steered by two forward mounted skis.
The driver tums the snowmobile using a set of handlebars mounted at the upper end
of a steering post. The steering post is connected through an arm at its lower end
which is a torque inducing component, such that as the torque 1s transmitted along
the steering post from the handlebars, the torque 1s then transferred through the arm
to the steering linkages of the steering system to turn the skis in synchronized
fashion with respect to the drive track.

Typical steering posts utilize plastic bearings to help control rotation
about the longitudinal axis. Snowmobiles are operated on a variety of terrains,
including ice, snow, and snow and icy rutted trails. As such, looseness and play in
the steering is undesirable. By replacing the bearings with a ball stud, a steering
post that allows a tight bearing tolerance and less play 1s provided. Additionally,
replacing the conventional bearings with a ball stud provides a steering post that is
lightweight and that has an overall more efficient design. Similar considerations are
applicable to wheeled all terrain vehicles and other recreational vehicles that use a

pair of front steering members, e.g. skis or wheels, for steering the vehicle.
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Summary of the Invention

It 1s the purpose of the invention to provide a steering post for a
recreational vehicle, particularly a snowmobile, having a lighter, more efficient
design and tighter tolerance components, resulting in an overall tight control of the
steering.

In an embodiment of the invention, a steering post for a recreational
vehicle includes a steering shaft, at least at least one steering arm positioned at an
angle to the longitudinal axis of the steering shaft, and a ball joint assembly.

In another embodiment of the invention, a steering post for a
recreational vehicle further includes a stop. The stop has a central member having a
first end spaced a distance apart from a second end. The first and second ends may
include a screw. The stop also includes an upper stop member and a lower stop
member.

In another embodiment of the invention, a ball joint assembly
includes a housing having a cavity formed therein, a ball seat positioned inside the
housing cavity, and a ball stud. The ball stud has a rounded head portion rotatably
disposed within the ball seat and a screw portion extending out from the housing
having an annular rnb located bear the base of the rounded head of the ball stud and a
plurality of external threads.

In a further embodiment of the invention, a snowmobile includes a
chassis having a belt traction unit, a pair of forwardly mounted steerable skis, a front
suspension system attaching the steerable skis to the chassis, and a steering post
interconnected to the steerable skis. The steering post includes a steering shaft
having upper and lower ends; at least one steering arm, the steering arm being
positioned at an angle to a longitudinal axis of the steering shaft; and a ball joint
assembly positioned at the lower end of the steering shaft. Preferably, the steering
post includes two steering arms.

In a further embodiment, and upper bearing for a steering post has a
radiused inner surface facing the steering post. This permits the bearing to accept
some misalignment or changes 1n alignment of the steering post.

[n a further embodiment, a steering system for a recreational vehicle
such as a snowmobile includes a steering post linked to a first pivot member. The

first pivot member 1s linked to a second pivot member. The first and second pivot
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members are linked to respective first and second steering members, e.g. skis or
wheels. One end of the linkage between the first and second pi1vot members and one
end of the linkage between the first pivot member and the first steering member are
mounted to the first pivot member at a common point. The other end of the linkage
between the first and second pivot members and one end of the linkage between the
second pivot member and the second steering member are mounted to the first pivot
member at a common point.

A variety of additional advantages of the invention will be set forth in
part in the description which follows, and in part will be obvious from the
description, or may be learned by practice of the invention. It 1s to be understood
that both the foregoing general matenal and the following detailed description are

exemplary and explanatory only, and are not restrictive of the invention as claimed.

Brief Description of the Drawings

The accompanying drawings, which are incorporated in and
constitute a part of this specification, illustrate several aspects of the invention and
together with the description, serve to explain the principles of the invention. A
brief description of the drawings is as follows:

Figure 1 is a perspective view of an embodiment of the present

invention.
Figure 2a 1s a rear view of an embodiment of the present invention.
Figure 2b 1s a side view of an embodiment of the present invention.
Figure 3 1s a cross-sectional view of the ball joint assembly 30 shown
in Figure 1.

Figure 4 1s a perspective view of an embodiment of the invention.

Figure 5 1s a top view of the stop 50 depicted in Figure 4.

Figure 6 1s an exploded perspective view of part of a steering system
In an embodiment of the mvention.

Figures 7A 1s a first end view of an upper bearing that can be used to
support a steering post, with Fig. 7B being a partial cross sectional view showing a
radiused 1inner surface of the bearing, Fig. 7C being a longitudinal cross section and

Fig. 7D being a second end view.

Figure 8 1s a perspective view showing the installed bearing.
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Figure 9 1s a top view 1llustrating the overall configuration of a
steering system in an embodiment of the present invention.
Figure 10 1s a top view of part of the steering system of Figure 9, and

Figure 11 1s an exploded view thereof.

Detailed Description

e i e

Reterence will now be made in detail to exemplary aspects of the
present invention that are 1llustrated in the accompanying drawings. Wherever
possible, the same reference numbers will be used throughout the drawings to refer
to the same or like parts. It should be noted that throughout the description, the
terms "including"” and "having" are used synonymously with "comprising".

Referring now to the drawings, Figures 1, 2a and 2b depict a steering
post 10. The steering post 10 1s particularly suited for use with a snowmobile, but
could be adapted for use with other recreational vehicles, such as an all terrain
vehicle (ATV). In the tllustrated embodiment depicted in Figure 1, 2a, and 2b, the
steering post includes a steering shaft 12, at least one steering arm 20, 21, a ball joint
assembly 30, and a handlebar tube 40. Preferably, the steering post includes two
steering arms 20, 21 as shown in Figure 1.

The steering shatt 12 may be a hollow tube having a first end and a
second end. Typically, the steering shaft 12 1s machined metal.

Located near the first end of the steering shaft 12 1s a collar 14.
Typically, the collar 14 1s manufactured as a separate piece and secured onto the
steering shaft 12 by welding or another suitable method, although it might be
possible to form the collar integrally with the shaft.

Also located near the first end of the steering shaft 12 is a handlebar
support tube 40. The handlebar support tube 40 may be supported by a gusset 16.
The handlebar support tube 40 may be hollow, as depicted in Figure 2b, and has at
least one handiebar stop 42 located thereon.

A handlebar riser or mount 44 1s mounted to the handlebar tube (see
Figure 6 and Figure 9 - the handlebars themselves are omitted in Figure 6). The
rider manipulates the handiebars 1n order to maneuver the vehicle. Torqgue i1s

transmitted from the handlebars along the steering shaft 12 and then, transferred to a
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steering system through a steering arm to turn the skis 1n a synchronized fashion
with respect to the drive track.

Secured near the second end of the steering shaft 12 1s at least one
steering arm 20, 21. The steering arm(s) typically i1s made of metal and may be
secured to the steering shaft by any suitable method, such as welding. The steering
arm(s) each may comprise an aperture 22 for accommodating a pin, screw, or
another fastening means therein so that the steering arms can be connected to a
linking member (see Figure 6). The steening arms 20, 21 desirably are positioned
parallel to one another such that their apertures are aligned.

As shown in Figure 2b, the steenng arms 20, 21 also may be
positioned at an angle to a longitudinal axis of the steering shaft. This can keep the
transfer arm 1001 (discussed below with respect to Figure 6) at a more desirable
angle relative to other elements of the steering system, e.g. the pivot member 1002.
The positioning angle of the steering arms 20, 21 relative to the shaft generally will
be less than or equal to 65.5°.

Figures 1, 2a, and 2b also show a ball joint assembly 30 located near
the second end of the steering shaft 12. The ball joint assembly 30 1s welded or
secured by another suitable means to the second end of the steering shaft. The
connection between the welded ball joint assembly 30 and the steering shaft
generally 1s expected to withstand at least a 275 FT/LBS torsional load without
failure for practical use.

Figure 3 1s a cross-sectional view of the ball joint assembly 30 as

shown in Figure 1. As depicted in Figure 3, the ball joint assembly 30 includes a

housing 300 having a cavity 302 formed therein, a ball seat 310 positioned 1nside the

housing cavity 302, and a ball stud 320. The ball seat 310 includes a positioning

member 312, a race 314, and a retainer 316. In the depicted embodiment, the groove

316 1s a chamfer. The positioning member 312 may be, but 1s not limited to, one of

the following: snap ring, crimp, wedge stake, washer, or screw-in ring. In the
depicted embodiment, the positioning member 312 1s a washer. The positioning
member 312, race 314, and retainer 316 of the ball seat 310 are used to position the

ball stud 320 in the ball seat 310. The ball stud 320 includes a rounded head
portion 322 and a threaded member 324. The threaded member 324 may have an
annular rib 325 located near the base of the rounded head portion 322 of the ball

S
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stud 320 and a plurality of threads 326. The threaded member 324 may be
externally or internally threaded. The ball stud 1s rotatable relative to the housing
300.

[llustrated in Figure 4 1s a steering post 10 including a stop 50. The
stop 50 1s located at the second end of the steering shaft 12 and accepts the screw
portion 326 of the ball joint assembly 30 so that relative rotation between the stop
and the housing of the ball joint 1s permitted. The stop S0 has a first end 502 and a
second end 504. Each end may have an aperture 512, 514 formed therein (best
viewed in Figure 5). The apertures of the first and second ends 502, 504 each may
have a screw 503, 505 or another fastener secured therein, for example by welding,
which permit the stop to be secured to the vehicle.

Figure 5 1s a detailed view of the stop 50 shown 1n Figure 4. The
stop 50 includes a central member 500 having a first end 502 spaced a distance apart
from a second end 504; and a raised stop member 506. The central member 500 and
the stop member 506 have an aperture S10 formed therein, which can accept the
threaded portion 326 of the ball stud 320 of the ball joint assembly 30 (shown 1n
Figure 4) securing the steering post 10 to the vehicle. The raised stop member 506
engages a stop member 318 (see Figure 1) on the housing of the ball joint during
rotation of the steering post, thereby limiting the amount of rotation of the steering
post.

Figure 6 1llustrates a steering post 10 including a stop S0 secured to a
suitable portion of the vehicle body 60. The vehicle is preferably a snowmobile,
although the steering post of the invention may be used for other types of vehicles.
While Figure 6 shows a cap for the handlebar support tube and various fasteners,
such as that for the riser 44, on one side, it will be appreciated that such 1tems will
be provided on both sides.

Figures 7A-D and 8 illustrate an upper bearing 700 that can be used
to secure the upper end of the steering post to the vehicle such as a snowmobile.
The upper bearing may have a two-piece structure, for example being formed of
pieces 702 and 704. The inner surface 706 of the bearing, 1.e. the surface that faces
the steering post, is radiused, as seen in Figure 7B. This 1s advantageous in that the
bearing can accommodate some angular misalignment of steering post while still

holding the steering post securely and permitting the rotation of the steering post.

0
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The upper bearing 700 may be formed of molded plastic or other suitable materal
having a sufficiently low coefficient of friction relative to the steering post. The
radius on the inner surface of the bearing may vary, but a radius of about 0.5 inches
(about 1.3 cm) 1s suitable for use in a snowmobile.

The upper bearing may be mounted to the vehicle 1n any suitable
manner. In the illustrated embodiment, two longitudinal apertures extend through
the body of the bearing, e.g. the two through holes 708 seen in Figures 7A, C and D.
These can accept a pair of pins provided on the vehicle. In the illustrated
embodiment, these pins are provided on an upper portion of the vehicle fuel tank
(see Figure 9), and can be molded into the fuel tank when the fuel tank is made of a
molded plastic material. The upper bearing can be secured to the pins with threaded
nuts or other suitable fasteners, and an additional support plate can be provided on
the outer side of the bearing.

Referring to Figs. 9-11, a system for imparting movement to skis of a
snowmobile will be described. In the case of another type of recreational vehicle,
wheels or other steering members may be present instead of skis. The steering arms
20. 21 are connected to a first transfer arrn 1001, which 1n tum 1s connected to a first
pivot member 1002 (Fig. 10). The first transfer arm acts as a linking member
between the steering post and the first pivot member, and imparts rotation of the
steering post to the first pivot member. The first pivot member includes an arm
secured to a shaft 1004 that is carred for rotational movement on the vehicle. A
second pivot member 1006, which likewise has a shaft carned for rotational
movement, 1s connected to the ptvot member 1002 by a second transfer arm 1008, so
that the rotation of the first pivot member 1002 1s imparted to the second pivot
member 1006. The respective first and second assemblies are connected to the skis,
which are pivotably mounted to the snowmobile, through third transfer arms 1010.

Thus, the rotation of the steering post is imparted to the first pivot
member through the first transfer arm. The rotation of the first pivot member 1s
imparted essentially simultaneously to the second pivot member through the second
transfer arm, while the rotation of the first pivot arm member and second pivot
member is imparted to the skis, while maintaining a synchronized parallel

relationship, by the third transfer arms.
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The second and third transfer arms are secured to the first pivot
member and second pivot member respectively at a common location. For example,
as seen in Figs. 10 and 11, one end of the second transfer arm and a first end of one
of the third transfer arms are mounted on a single pin associated with the first pivot
member, while the other end of the second transfer arm and a first end of the other
of the third transfer arms are mounted on a single pin associated with the second
pivot member. As shown in Figure 11, the pins 1012 can be threaded and screwed
into a threaded aperture that 1s provided 1n a sleeve 1014 secured to the shaft of the
respective pivot member.

The ends of the transfer arms can be adapted to accept changes 1n the
angular relationship between the elements to which they are attached. In this regard,
in the illustrated embodiment the ends of the first, second and third transfer arms
include apertured ball members rotatably carried in a sleeve member 1009. The
apertured ball member closest to the head of the pins 1012 may be countersunk to
accept the head, thereby reducing the tendency for the head to inhibit the range of
motion of the sleeve member that carries that ball member. Also, by mounting the
sleeve members to the transfer arms with threads, the effective length of the transfer
arms can be adjusted by rotating the sleeve members. A nut (as illustrated) or
similar device can be used to fix the sleeves in the desired positions. This allows the
adjustment of the transfer arms while reducing or eliminating the adjustment needed
for other members of the steering system.

[t 1s to be understood that while certain embodiments of the present
invention have been illustrated and described, the invention 1s not limited to the
specific forms or arrangements of the parts described and shown, and that the
specification and depicted embodiment is to be considered exemplary only, with the
true scope and spirit of the invention being indicated by the broad meaning of the

following claims.
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WE CLAIM:
1. A steering post for a recreational vehicle comprising:
a) a steering shaft comprising an first end proximal to a user's
position and a second end;
5 b) at least one steering arm for transmitting rotation from the steering
shaft to a steering system, wherein the steering arm is positioned at an
angle to a longitudinal axis of the steering shaft; and

c) a ball joint assembly positioned at the second end of the steering
shaft.

10
2. The steering post according to claim 1, wherein the ball joint assembly
further comprises:
a) a housing, wherein the housing comprises a cavity formed therein;
b) a ball seat positioned 1nside the housing cavity; and
15 ¢) a ball stud comprising: a rounded head portion rotatably disposed

within the ball seat and a threaded member.

3. The steerning post according to claim 2, wherein the threaded member
comprises an annular rb located near the base of the rounded head portion and a

20  plurality of threads.

4 The steering post according to claim 2, wherein the threaded member

comprises a plurality of external threads.

25 5. The steering post according to claim 2, wherein the threaded portion

comprises a plurality of internal threads.

6. The steering post according to claim 2, wherein the ball seat comprises a

positioning member, the positioning member positioning the rounded head of the

30  ball stud in the ball seat.

7. The steering post according to claim 2, wherein the ball seat comprises a

race, the race positioning the rounded head of the ballstud in the ball seat.

9
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8. The steering post according to claim 2, wherein the ball seat comprises a

groove formed therein, the groove positioning the rounded head of the ballstud in

the housing cavity.

9. The steering post according to claim 1, wherein the at least one steering arm

comprising an aperture for accommodating a fastener therein.

10.  The steering post according to claim 1, wherein two steering arms are
present, each steering arm having an aperture for accommodating a fastener therein,

and the two steering arms being positioned parallel to one another such that their

apertures are aligned.

11.  The steering post according to claim 1 further comprising a stop, the stop

being adapted to be secured to a vehicle and to permit relative rotation with the ball
joint assembly, the stop comprising a stop member capable of engaging the ball joint

upon rotation of the steering post.

12.  The steering post according to claim 11, wherein the stop 1s provided with an

aperture that accept a threaded member of a ball stud carrned by the ball joint.

13.  The steering post according to claim 1, wherein the steering post further

comprises a handlebar tube positioned at the upper end of the steering shatft.

14, The steering post according to claim 13, wherein the handlebar tube further

comprises at least one handlebar stop.

15.  The steering post according to claim 1, wherein the steering post further

comprises a collar.

16. The steering post according to claim 1, wherein the steering post further

comprises a gusset.

10

' ""'““‘“W'Nmiw‘-ﬂ-‘o-"N“M?ﬂ-n:Pdﬂ#—-unﬂ--'alﬂ-\ﬂﬂm-www- Mot a MW Y et A L Le P aent, o1 e femalgtAre [0 A3 . AmPhAss o —



10

15

20

30

CA 02411302 2002-11-07

17.  The steering post according to claim 16, wherein the gusset supports a
handlebar tube.
18.  The steering post according to claim 1, wherein the angle of the steering arm

to the longitudinal axis of the steering shaft is not greater than 65.5°.

19.  The steering post according to claim 1, wherein the ball joint assembly 1s

welded to the second end of the steering shalft.

20.  The steering post according to claim 19, wherein the welded ball joint

assembly can withstand at least a 275 FT/LBS torsional load without failure.

21. A snowmobile comprising: a chassis, a pair of forwardly mounted steerable
skis, a front suspension system attaching the steerable skis to the chassis, and a
steering post connected to the steerable skis, wherein the steering post comprises:
a) a steering shaft comprnising an upper end and a lower end;
b) at least one steering arms, the steering arm being positioned at an
angle to a longitudinal axis of the steering shaft; and

¢) a ball joint assembly positioned at the lower end of the steering

shaft.

22.  The snowmobile according to claim 21, wherein the snowmobile further

comprises a fuel tank mounted to the chassis of the snowmobile.

23.  The snowmobile according to claim 22, wherein the steering post 1s mounted

to the fuel tank.

24.  The snowmobile according to claim 21, wherein the steering post 1s mounted

to a steering support on the chassis.

25. An all terrain vehicle, comprising: a chassis, a pair of forwardly mounted

steerable wheels, a front suspension system attaching the steerable skis to the

11
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chassis, and a steering post connected to the steerable wheels, wherein the steering
post comprises:
a) a steering shaft comprising an upper end and a lower end;
b) at least one steering arms, the steering arm being positioned at an
angle to a longitudinal axis of the steering shaft; and

c) a ball joint assembly positioned at the lower end of the steering

shaft.

26, A steering system for a recreational vehicle, comprising a steering post and a
support bearing for the steering post, the support bearing comprising an inner

surface for contacting the steering post, the inner surtace being radiused.

27. A steering sysiem according to claim 26, wherein the support bearing is of

two piece construction.

28. A steering system according to claim 26, wherein the support bearing is

provided with an aperture for mounting the support bearing on a vehicle.

29. A steering system according to claim 28, wherein the support bearing has a

pair of apertures that engage pins mounted on a fuel tank of the vehicle.

30. A steering system for a recreational vehicle, comprising:

a rotatable steering post;

a first pivot member;

a first linking member for rotating the first pivot member with the
steering post;

a second p1vot member;

a second linking member between the first and second pivot
members;

a first steering member;

a second steering member;

a third linking member between the first pivot member and the first

steering member;

12
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a fourth linking member between the second pivot member and the

second steering member;

the second linking member rotating the second pivot member with
the first pivot member, the third linking member rotating the first steering
member with first pivot member, the fourth linking member rotating the
second steering member with the second pivot member;

wherein the second linking member has a first end mounted at a
common point on the first pivot member with a first end of the third linking
member, and the second linking member has a second end mounted at a

common point on the second pivot member with a first end of the fourth

linking member.

31. A steering system according to claim 30, wherein the first and second

steering members are snowmobile skis.

32. A steering system according to claim 30, wherein the first and second

steering members are all terrain vehicle wheels.

33. A steering system according to claim 30, wherein ends of the first, second

and third linking members have ball and sleeve assemblies.
34. A steering system according to claim 30, wherein each of the first and
second pivot members comprises a pin, the second and third linking members are

mounted on the pin of the first pivot member, and the second and fourth linking

members are mounted on the pin of the second pivot member.

13
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