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LENGTH ADJUSTER AND CLAMPING MECHANISM FOR A
STEERING MECHANISM

CROSS-REFERENCE TO RELATED APPLICATION
0861} This application claims the benefit of U.S. Provisional Patent Application
Serial Neo. 61/918,200, filed December 19, 2013, and U.S. Utility Patent Application Serial
No, 14/576,472, filed December 19, 2014, the entire disclosure of the applications being
considered part of the disclosure of this application and hereby incorporated by reference.
BACKGROUND OF THE INVENTION
1. Field of the Invention
{0002} The present invention is relaled to length adjusting mechanisms for the
steering sysiems of vehicles where bending or buckling loads may be applisd o an adjusting
mechanism.
2. Related Ant
{3043 Recireulating ball steering mechanisms are found in many types of passenger
vehicles as well as heavy eguipment vehicles including, for example, tractors. Such steering
mechanisms fypically include a single center lnk and 2 pair of tie rods. The tie rods are
joined with steering kouckles of the vehicle’s front wheels and the center link is moveable
back and forth in a lateral direction for pushing and pulling on the tie rods to tumn the front
wheels. The tie rods are joined with opposite ends of the center link.
F0804] Typically, components such as center links and tie rods are provided with
male and female threaded unions. Threads may be of either type on either component but
always in mating male/female configurations for adjustment. During assembly, opposite
thread types are threaded fogether to a predetermined distance, and then s clamping
mechanism is engaged around the outside diameter of the component having female threads.

The clamping mechanism is then tightened to secure the threaded union, Oflen, the male
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threads extend beyond the female threads of the mating component after the clamping
mechanism is secured,
SUMMARY OF THE INVENTION AND ADVANTAGES

LR One agpect of the present invention provides for a steering mechanism for a
vehicle. The steering mechanism includes a conter link which exiends between opposite
lengitudinal ends. Each of the longitudinal ends has a center link bore with female threads
that are spaced from the longitudinal ends by center link unthreaded portions. The steering
mechanism further includes af least one tie rod with a tis rod end and a tie rod bore with
female threads that are spaced from the de rod end by 2 tie rod unthreaded portion. At least
one length adjuster is further provided for inlerconnecting and selectively separating and
bringing together the center link and the tie rod, The length adjuster includes first and second
threaded sections with male threads and an uwnthreaded middle section. The first threaded
section of the length adjuster is threadedly engaged with the center link bore of the center link
with the center link unthreaded portion overlapping with the unthreaded middle section of the
length adjuster. Additionally, the second threaded section of the length adjuster is threadedly
engaged with the tie rod bore with the tie rod unthreaded portion overlapping with the
unthread middle section of the length adjuster. A first clamp is clamped at least partially
about the overlapping center link unthreaded portion and the unthreaded middle section of the
length adjuster, and a second clamp is clamped at least partially about the overlapping tie rod
unthreaded portion and the unthreaded middie section of the length adjuster.

{3806] The improved steering mechanism exhibils improved life and durability as
compared to other known steering mechanisms because the bending and buckling loads are
transferved through the overlapping unthreaded areas rather than through the threads as is

common in other known steering mechanisms.

§=ah
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BRIEF DESCRIPTION OF THE DRAWINGS
[3807] These and other features and advaniages of the present invention will be
readily appreciated, as the same becomes better understood by reference to the following
detailed description when considered in connection with the accompanying drawings
wherein:
{B008] Figure 1 is a front elevation view of an exemplary embodiment of a steering
mechanism assembly;
{3009 Figure 2 15 an enlarged fragmentary view showing an exemplary center Hink
being joined to an exemplary tie rod through an exemplary length adjuster;
{6818 Figure 3 is a cross-sectional view of Figure 2;
{8813} Figures 4A and 4B show the length adjuster threaded to a first position within
the center link;
{6812} Figures 5A and 5B show the length adjuster threaded to a second position that
is different than the first position within the center link;
{0013} Figure 6A and 68 show the {ength adjuster threaded to a third position that is

different than the first and second positions within the center Hnk;

10014} Figure 7 is 8 front elevation view of the exemplary center link;

{8815} Figure 8 is 3 cross-sectional view of the center link taken through Line §-8 of
Figure 7;

{0016} Figure 9 is another cross-sectional view of the center link taken from 8

different perspective than Figure §;
[8017] Figure 10 is a top elevation view of the exemplary tie rod;
{6618} Figure 11 is a cross-sectional and fragmentary view of the exemplary tie rod

of Figawe 10;
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8019} Figure 12 is another cross-sectional view of the exemplary tie rod taken fom a
different perspective than Figure 11
18026} Figure 13 i3 2 front elevation view of the exemplary length adjuster; and
18821} Figure 14 is a side elevation view of the exemplary length adjuster,
DESCRIPTION OF THE ENABLING EMBODIMENT
[8622] Referring io the Figures, wherein like numerals indicate corresponding parls
throughout the several views, an exemplary embodiment of an improved steering mechanism
28 for & vehicle, such as an automobile, is generally shown in Figure 1. The steering
mechanism 20 s advantageous because it may be guickly and simply clongated while
allowing a bent configuration o be utilized for clearance around other chassis components,
yet remain structurally sound in the threaded regions when this length adjuster mechanism is
incorporaied and clamped as described herein, The steering mechanism 20 may find uses in g
wide range of vehicles including, for example, passenger vehicles, tractors, trucks, beavy-
duty machinery, harvesters, eic,
[6823] The exemplary stesring mechanism assembly 28 includes a single center link
22 which extends in a longitudingl direction between opposite longituding! ends 24, As
shown in Figure 9, al each of the longitudinal ends 24, the center link 22 is provided with a
center link bore 26 which extends into the center link 22 and has female threads 28, As
shown, the female threads 28 are spaced fom the longitudinal ends 24 of the conter link 22
by unthreaded portions 30, The center link 22 is preferably formed as one integral piece of
metal and may be shaped through any suitable process,
{8024} Referring back to Figure 1, the steering mechanism furnther includes a paw of
tie rods 32 and a pair of length adjusters 34 which interconnect the tie rods 33 with the
opposite longitudinal ends 24 of the center link 22. During assembly of the sisering

mechaniam 28, the length adjusters 34 sllow for precise positioning of the tie rods 32 relative
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to the center Hink 22 by allowing the center link 22 and the tie rods 32 to be controllably
separated or brought closer together. During operation of the vehicle, the center link 22 is
configured to push and pull on the tie rods 32 to rotate the steering knuckles (not shown) and
the front wheels (not shown} of the vehicle.

{025] Reforring now to Figures 3 and 11, each of the te rods 32 includes a bie rod
end 3¢ with a tie rod bore 38 formed thersin. Similar to the center link bores 1§ discussed
above, each He rod bore 38 is provided with fomale threads 48 which are spaced from the
respective tie rod end 3& by unthreaded portions 42.

[0928] Referring now to Figure 13, the exemplary embodiment of the length adjuster
34 is generally symmetrical and includes a first and second threaded sections 44, 46 that are
mirror images of one another and include male threads 48, The length adjuster 34 15 also
provided with an unthreaded middle section 58 which extends between said first and second
threaded sections 44, 46. The unthreaded middle section 50 of the length adjuster 34 is
provided with a tool receiving feature 52 for rotating the length adjuster 34 relative to the
center hink 22 and the te rods 32. The tool receiving fosture 52 could be, for example,
generally square or hexagonaslly shaped for receiving an open onded wrench. However, #t
should be appreciated that the lool receiving region could have any suitable or configuration
for receiving any suitable type of tool to rotate the length adjuster 34,

{B027] Referring back {o Figure 3, the first threaded section 44 of the length adjuster
34 is threadedly engaged with the center link bore 26 to interconnect the length adjuster 34
with the center link 23, and the second threaded section 46 of the length adjuster 34 is
threadedly engaged with the tie rod bore 38 to threadedly interconnect the length adjuster 34
with the tie rod 32. As shown, the unthreaded portions 38, 42 of the center link 22 and the tie

rod 32 overlap with the unthreaded middie section 38 of the length adjuster 34.

545,
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{6028 Preferably, the fomale threads 48 of the tie rod bores 38 extend in opposiie
rotational directions Fom the female threads 18 of the center link bores 26, and the male
threads 48 on the opposite first and second threaded sections 44, 46 of the length adjuster 34
extend in opposite rotational directions. This particular configuration ensbles rotation of the
fength adjuster 34 to selectively separate or bring together the center link 22 and tie rod 32
depending on the divection of rotation.  This allows for guick and simple adjustments to the
length of the steering mechanism assembly 28, thereby allowing the steering mechanism
assembly 20 to be used with a range of vehicles. Figures 4-6 show the length adjuster 34 in
various threaded positions within one of the center link bores 26.

[0629] Referring back to Figures 2 and 3, once the length adjuster 34 is threaded to
the proper location within the bore of the center link 33, a first claroping mechanism 54 is
tightened to prevent unihweading of the length adjuster 34 from the center link 22,
Specifically, the first clamping mechanism 54 is fightened around the overlapping unthreaded
portion 3¢ of the center link 22 and the unthreaded middle section 58 of the length adjuster
34, Likewise, a second clamping mechanism 56 is tightened around the overlapping
unthreaded portion 43 of the He rod 32 and the untlreaded middle section 50 of the length
adjuster 34, The engagement of the clamping mechanisms 54, 86 wound the unthreaded
areas of the center link 22, tie rod 32, and length adjuster 34 improves the life and dursbility
of the steering mechanism 28 by reducing the exposure of the threads o bending or buckling
loads. Rather, the bending and buckling loads are ransmitied between the tie rod 32, length
adjuster 34, and center link 22 through the unthreaded arcas.

08307 In the exemplary embodiment, the first clamping mechanism 54 is built into
the center link 22, and the second clamping mechanism 56 iz built into the tie rod 32. Bols
48 are emploved lo tighten the clamping mechanisms 54, 56 around the length adjuster 34, In

the cxemplary embodiment, the clamping mechanisms 54, 36 cach have a clam shell-like
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construction. However, it should be appreciated that a range of other configurations could
alternately be empleyed. For example, the first and second clamping mechanisms could
alternately be formed as separale pieces from the center link and tie rod.

{6831} Cbvicusly, many modifications and variations of the prosent invention are
possible in light of the above teachings and may be practiced otherwise than as specifically

described while within the scope of the appended claims.

e
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CLAIMS
What is claimed is:

i. A steering mechanism for a vehicle, comprising:

a center link extending between opposite longitudinal ends, each of said longitudinal
ends having a center link bore with female threads that are spaced from said longitudinal ends
by center link unthreaded portions;

at least one tie rod with a tie rod end and a tie rod bore with female threads that are
spaced from said tie rod end by a tie rod unthreaded portion;

st least one length adjuster including first and second threaded sections with male
threads and an unthreaded middle section;

said first threaded section of said length adjuster being threadedly engaged with said
center link bore of said center link with said center link unthreaded portion overlapping with
said unthreaded middle section of said length adjuster, and said second unthreaded section of
said length adjuster being threadedly engaged with said tie rod bore of said tie rod with said
tie rod unthreaded portion overlapping with said unthreaded middie section of said length
adjuster; and

a frst clamp being clamped at least partially about said overlapping cenler link
unthreaded portion and said unthreaded middle section of said length adjuster and a second
clamp being clamped at least partially sbout said overlapping tie rod unthreaded portion and

said unthreaded middle section of said length adjusier.

2. The steering mechanism as set forth in claim 1 wherein said at least one tie vod
is further defined as 2 pair of tie rods and wherein said af least one length adjuster is forther

defined as a pair of length adjusters.



WO 2015/095647 PCT/US2014/071383

3. The steering mechanism as set forth in claim 1 wherein said first clamp is

formed integrally with said center link.

4. The steering mechanism as sef forth in claim | wherein said second clamp is

formed integrally with said tie rod,

5. The steering mechanism as set forth in claim | wherein said unthreaded
middle section of said center link includes a tool engaging festurs for rotating said length
aduster relative {0 said center link and o said tie rod to sclectively separate or bring together

said center link and said tie rod.

8. The steering mechanism as set forth in claim | wherein said male threads of
said threaded first and second sections of said length adjuster extend in opposite rotational

directions,

7. The steering mechanism as sef forth in claim 6 wherein said female threads of
said center link bore and said female threads of said tie rod bore extend in opposite rotational

directions.

8. The steering mechanism as set forth in claim | wherein said frst and second

clamps are formed with a clamsheli-like construction,
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g. A steering mechanism, comprising:

a center link which extends between opposile longitudingl ends, each of said
longitudingl ends having a center link bore with threads that are spaced from the respective
end by a center link unthreaded portion;

at least one tie rod with a tie rod end having a tie rod bore with threads that are spaced
from said tie rod end by tie rod unthreaded section;

g length adjuster threadedly connecting one of said center link bores with said e rod
bore, said length adjuster including threaded sections and an unthreaded middle section;

said unthreaded middle section of said length adjuster overlapping with said
unthreaded portions of said center link bore and said tie rod bove; and

a first clamp being clamped around said center link unthreaded section and said
unthreaded middle section of said length adjuster, and a second clamp being clamped around

said tie rod unthreaded section and said unthreaded middle section of said length adjuster.

10, The sieering mechanism as sei forth in claim 9 wherein said at least one tie rod
15 further defined as a pair of tie rods and wherein said 3t least one length adjuster is further

defined a5 a pair of length adjusters.

i1, The steering mechanism as set forth in claim 9 wherein ssid first clamp is

formed integrally with said center link.

{2.  The steering mechanism as set forth in claim 9 wherein said second clamp is

formed integrally with said tie rod.

L.
o
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13. The steering mechanizsm as set forth in claim 9 whersin said oothveaded
middie section of said center link includes a tool engaging festure for rotating said length
adjuster relative to said conter link and to said tie rod to selectively separate or bring together

zaid center link and said de rod.

14,  The steering mechanism as set forth in claim ? wherein sald threaded sections

of said length adjuster have male threads that extend in opposite rotational directions.

15.  The steering mechanism as set forth in claim 14 whersin threads of said center

tink bore and said tie rod bore extend in opposite rotational directions.

i1
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