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A BALL STEERING PIN ASSEMBLY FOR REDUCED
WEAR AND METHOD THEREFOR

FIELD OF THE INVENTION

[0001] This invention relates generally to a pivot pin and, more specifically, to a ball

steering pin assembly for a steering system for heavy duty trucks which reduces wear between

the pin and a bore formed in the steering assembly.

BACKGROUND OF THE INVENTION

[0002] In general, steering systems for heavy duty trucks such as those used in the forest,

mining, and construction industry have a plurality of ball steering pins. The ball steering pins

are used to hold different components of the steering assembly together while allowing the

components to move and/or rotate. The problem with current ball steering pins is that there is a

tendency for wear. Even with close original tolerances, wear begins to form between the

tapered part of the pin and the tapered bore formed in the components of the steering assembly.

As the tapered bores begin to wear, the process accelerates and the tapered bore becomes oval in

shape. The oval shaped bore affects both the efficiency and stability of the machines since the

pin will begin to move within the tapered bore formed in the component. Repairing the steering

assembly is an expensive and time consuming process. The tapered bore formed in the



component needs to be welded up and re-bored. Furthermore, this repair is only temporary as

the wear on the tapered bore will reappear after a period of time.

[0003] Therefore, a need existed to provide a device and method to overcome the above

problem. The device and method would provide a ball steering pin assembly for a steering

system for heavy duty trucks which reduces wear between the pin and tapered bore formed in the

steering pin assembly.

SUMMARY OF THE INVENTION

[0004] A steering pin assembly has an expansion sleeve. The expansion sleeve has a

housing having a channel formed there through. A plurality of slots is vertically formed in the

housing. A pin is provided having a tapered body. A locking device is provided and engages

the pin. The locking device pulls the pin down into the channel forcing the expansion sleeve to

expand.

[0005] A steering pin assembly for use in a steering system has an expansion sleeve.

The expansion sleeve has a housing having a tapered channel formed there through. A plurality

of slots is formed in the housing. A pin is provided having a tapered body. The pin is

positioned in the channel of the expansion sleeve. The pin and expansion sleeve are placed in

an opening formed between components of the steering system to hold the components together.

A locking device is provided and engages a bottom section of the tapered body. The locking

device pulls the pin down into the channel forcing the expansion sleeve to expand in the opening

and prevents the pin from moving in the opening.



[0006] A steering pin assembly for use in a steering system has an expansion sleeve.

The expansion sleeve has a housing having a tapered channel formed there through. A plurality

of slots is formed in the housing. A pin is provided having a tapered body, wherein the pin is

positioned in the channel of the expansion sleeve. The pin and expansion sleeve are placed in

an opening formed between components of the steering system to hold the components together.

A locking device engages the pin. The locking device pulls the pin down into the channel

forcing the expansion sleeve to expand in the opening and prevents the pin from moving in the

opening. A tension washer is positioned between the expansion sleeve and the locking device

to provide a pulling mechanism when torque is applied to the locking device.

[0007] The present invention is best understood by reference to the following detailed

description when read in conjunction with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008] Figure 1 is an elevated perspective view of a steering system for heavy duty

trucks;

[0009] Figure 2 is a cross-sectional view of a prior art ball steering pin used in the

steering system shown in Figure 1;

[0010] Figure 3 is a perspective view of the ball steering pin assembly of the present

invention;

[001 1] Figure 4 is a cross-sectional view of ball steering pin assembly of Figure 3;

[0012] Common reference numerals are used throughout the drawings and detailed



description to indicate like elements.

DETAILED DESCRIPTION

[0013] Referring to Figure 1, a steering assembly 100 is shown. The steering assembly

100 is used in steering systems for heavy duty trucks such as those used in the forest, mining, and

construction industry. The steering assembly 100 has a plurality of ball steering pins 102. In

the steering assembly 100 shown in Figure 1, eight ball steering pins 102 are used. However,

this is just shown as an example and should not be seen as to limit the scope of the present

invention. The ball steering pins 102 are used to secure different components of the steering

assembly 100 together while allowing the components to pivot and/or move.

[0014] The problem with current prior art ball steering pins 102 is that there is a tendency

for wear. Even with close original tolerances, the openings 104 formed in the components of

the steering assembly 100 will begin to wear. As the openings 104 begin to wear, the process

accelerates and the openings 104 begin to change in shape and dimension. The openings 104

become elongated and oval in shape. The oval shaped openings 104 affect both the efficiency

and stability of the steering assembly 100 and hence the vehicle since the ball steering pin 102

will begin to move within the oval opening formed in the component. Repairing the opening

104 is an expensive and time consuming process. The opening 104 in the component needs to

be welded up and re-bored. Furthermore, the repair is only temporary as the wear on the

openings will reappear after a period of time

[0015] Referring now to Figure 2, a cross-sectional view of a prior art ball steering pin



102 is shown. The ball steering pin 102 is placed inside a channel 106 formed in a component

108 of the steering assembly 100. The channel 106 is formed through the component. The

channel 106 is generally tapered. The channel 106 will have a top opening 106A which is

generally larger then a bottom opening 106B. The channel 106 will get smaller progressively

smaller as one move from the top opening 106A to the bottom opening 106B.

[0016] The ball steering pin 102 is positioned in the channel 106. The body 102A of the

ball steering pin 102 is tapered and has similar dimensions as the channel 106 to allow the body

102A of the pin 102 to slide into the channel 106. As shown in Figure 2, the top of the body

102A has a diameter "C" which is the same diameter as the opening 106A formed in the

component of the steering assembly 100. Due to the movement of the steering assembly 100,

the ball steering pin 102 begins to wear on the channel 106 causing the diameter of the channel

106 to begin to elongate and become oval in shape. As the diameter of the channel 106

becomes larger, the ball steering pin 102 will begin to move within the channel 110 formed in the

component of the steering assembly 100. The movement of the pin 108 affects both the

efficiency and stability of the steering assembly 100.

[0017] Referring now to Figures 3 and 4, a steering pin assembly 200 of the present

invention is shown. The steering pin assembly 200 is positioned in an opening 106 (Figure 1)

formed in one or more components 108 (Figure 1) of the steering assembly 100 (Figure 1) to

hold the components 108 of the steering assembly 100 together. The steering pin assembly 200

is comprised of an expansion sleeve 206 and a pin 208. The pin 208 is similar to that used in

the prior art. The pin 208 has a body section 208A. The body section 208A is generally



tapered. A ball member 208B extends from the top of the body section 208A.

[001 8] The expansion sleeve 206 has a cylindrical housing 210 having a channel 212. A

plurality of slots 214 are formed in the housing 210 and go through the housing 210 into the

channel 212. The number of slots 214 formed in the housing 210 is based on the diameter of

the housing 210. The larger the housing 210, the more slots 214 are generally needed. In

general, four to six slots are formed in the housing 210. The slots 214 will run vertically down

the side of the housing 210. At least one slot 214 will run the length of the housing 210. The

housing 210 is generally made of a sturdy metallic material. In accordance with one

embodiment of the present invention, a treated yellow chrome oxide is used to form the housing

210.

[0019] The expansion sleeve 206 has a locking device 216. The locking device 216 is

coupled to a bottom portion of the body section 208A of the pin 208. The locking device 216

engages the pin 208 and forces the pin downward into the expansion sleeve 206 thereby locking

the steering pin assembly 200 into the opening 202. In accordance with one embodiment of the

present invention, the locking device 216 is a locking nut 216A. The locking nut 216A will

have an opening 218 formed in the center thereof. The opening 218 will have a threaded pattern

which will engage a threaded bottom portion of the body section 208A of the pin 208. By

rotating the locking nut 216A in the proper direction, a torque is applied which forces the pin 208

to be pulled downwards into the expansion sleeve 206. This secures the steering pin assembly

200 in the opening 202 and prevents the steering pin assembly 200 from moving in the opening

202. In operation, since the body section 208A of the pin 208 is tapered, as the pin 208 is



pulled down into the expansion sleeve 206, the tapered body section 208A pushes out against the

housing 210 of the expansion sleeve 206. The slots 214 in the housing 210 allow the housing to

expand thereby filing the opening 202 and securing the steering pin assembly 200 in the opening

202.

[0020] A washer 218 may be positioned between the locking device 216 and the housing

210. In accordance with one embodiment of the present invention, the washer 218 is a spring

tension washer. The washer 218 generally has a circular body section 220. An opening 222 is

formed in a central area of the body section 220. The opening 222 may be threaded or

non-threaded. The washer 218 is formed of a material that allows for keeping a spring tension

between the locking device 216 and the housing 210 of the expansion sleeve 206. As shown in

Figure 4, the washer 218 is placed in contact with the bottom section of the component 108.

The washer 218 is positioned so that an opening 222 of the washer 218 is aligned with the

opening 202. The washer 218 provides a pulling mechanism when torques is applied to the

locking device 216.

[0021] This disclosure provides exemplary embodiments of the present invention. The

scope of the present invention is not limited by these exemplary embodiments. Numerous

variations, whether explicitly provided for by the specification or implied by the specification,

such as variations in structure, dimension, type of material and manufacturing process may be

implemented by one of skill in the art in view of this disclosure.



WHAT IS CLAIMED IS:

1. A steering pin assembly comprising:

an expansion sleeve, the expansion sleeve having a housing having a channel formed

there through, a plurality of slots are vertically formed in the housing;

a pin having a tapered body; and

a locking device which engages the pin, the locking device pulling the pin down into the

channel forcing the expansion sleeve to expand.

2. A steering pin assembly in accordance with Claim 1 further comprising a tension

washer positioned between the expansion sleeve and the locking device.

3. A steering pin assembly in accordance with Claim 2 wherein the tension washer

comprises:

a circular body member; and

a washer opening formed in a central area of the circular body member.

4. A steering pin assembly in accordance with Claim 3 wherein the washer opening is

threaded.

5. A steering pin assembly in accordance with Claim 1 wherein the locking device is a

locking nut.



6 . A steering pin assembly in accordance with Claim 5 wherein the locking nut has an

opening having a threaded patterned formed around the opening, the threaded pattern engaging

threads formed on a bottom section of the tapered body of the pin.

7 . A steering pin assembly for use in a steering system comprising:

an expansion sleeve, the expansion sleeve having a housing having a tapered channel

formed there through, a plurality of slots formed in the housing;

a pin having a tapered body, wherein the pin in positioned in the channel of the expansion

sleeve, the pin and expansion sleeve placed in an opening formed between components of the

steering system to hold the components together; and

a locking device engages a bottom portion of the tapered body of the pin, the locking

device pulling the pin down into the channel forcing the expansion sleeve to expand in the

opening and preventing the pin from moving in the opening.

8. A steering pin assembly in accordance with Claim 7 further comprising a tension

washer positioned between the expansion sleeve and the locking device.

9. A steering pin assembly in accordance with Claim 8 wherein the tension washer

comprises:

a circular body member; and

a washer opening formed in a central area of the circular body member.



10. A steering pin assembly in accordance with Claim 9 wherein the washer opening is

threaded.

11. A steering pin assembly in accordance with Claim 7 wherein the locking device is a

locking nut.

12. A steering pin assembly in accordance with Claim 11 wherein the locking nut has an

opening having a threaded patterned formed around the opening, the threaded pattern engaging

threads formed on a bottom section of the tapered body of the pin.

13. A steering pin assembly for use in a steering system comprising:

an expansion sleeve, the expansion sleeve having a housing having a tapered channel

formed there through, a plurality of slots formed in the housing;

a pin having a tapered body, wherein the pin in positioned in the channel of the expansion

sleeve, the pin and expansion sleeve placed in an opening formed between components of the

steering system to hold the components together;

a locking device which engages the pin, the locking device pulling the pin down into the

channel forcing the expansion sleeve to expand in the opening and preventing the pin from

moving in the opening; and

a tension washer positioned between the expansion sleeve and the locking device to

provide a pulling mechanism when torque is applied to the locking device.



14. A steering pin assembly in accordance with Claim 13 wherein the tension washer

comprises:

a circular body member; and

a washer opening formed in a central area of the circular body member.

15. A steering pin assembly in accordance with Claim 14 wherein the washer opening is

threaded.

16. A steering pin assembly in accordance with Claim 13 wherein the locking device is a

locking nut.

17. A steering pin assembly in accordance with Claim 16 wherein the locking nut has an

opening having a threaded patterned formed around the opening, the threaded pattern engaging

threads formed on a bottom section of the tapered body of the pin.
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