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ABSTRACT 

A centering stabilizer including a first section that produces 
a pulling force along a longitudinal axis ; a second section 
that produces a pushing force along a longitudinal axis ; and 
connecting means that connects the first and second sections 
such that the longitudinal axis of the first section is aligned 
with the longitudinal axis of the second section . The stabi 
lizer also includes first mounting means attached to the first 
section , wherein the first mounting means securely attaches 
the centering stabilizer to a first portion of a steering system 
of a vehicle , and second mounting means attached to the 
second section , wherein the second mounting means 
securely attaches the centering stabilizer to a second portion 
of the vehicle , wherein when the set of steerable wheels are 
displaced from a straight ahead driving position , a distance 
between the first portion of the vehicle steering system and 
the second portion of the vehicle changes . 
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STEERING ASSIST MEMBER 
[ 0001 ] The present invention relates generally to devices , 
systems and methods that provide a centering force , or a 
steering assist force , to a steering system of a vehicle , and 
more particularly to devices , systems and methods that 
involve devices that combine a component that creates a 
pushing force with a component that creates a pulling force , 
in certain embodiments , or with devices that create a return 
to - center force with even a slight displacement from the 
center . 

BACKGROUND OF THE INVENTION 
[ 0002 Steering assist members , also referred to as steer 
ing stabilizers , are known components of the steering system 
of a vehicle . Such members enable the steering system to 
counteract various interferences encountered when driving , 
such as potholes , uneven pavement , off - road obstacles , a 
blown tire , sudden wind gusts , etc . , which would otherwise 
force the vehicle to deviate from the driver ' s desired 
straight - ahead trajectory . The steering assist member is 
intended to correct the steering of the vehicle under such 
circumstances by providing a force that returns the steering 
system to the driver ' s desired path , such as along a straight 
away , by providing a return - to - center force . 
[ 0003 ] Some prior art units only provide damping , and 
lack the desired additional force provided by return - to 
center units . However , many of the available return - to 
center units only provide very low forces near the center 
position , with ramped - up forces only being applied during 
bigger turns . Thus , smaller interferences are not corrected 
for by such units . 
[ 0004 ] Accordingly , there is a need for a device that can 
provide return - to - center features with essentially any move 
off center . In other words , it would be desirable to have a unit 
that provides full pressure , or nearly full pressure , with even 
slight movements off center , or to have a unit that at least 
provides sufficient return to center force at slight deviations 
of the relevant portions of the steering assembly ( such as 
deviations of less than 2 mm ) . 

[ 0006 ] Unlike some of the current very large units for class 
A RV ' s , the new unit of the present invention is relatively 
small . For example , for class C RV ' s and Jeep brand 
vehicles , the present invention could have a 11 / 2 " OD ( outer 
diameter ) and be approximately 20 " long . Only when tie rod 
travel gets longer will the unit grow longer , but not bigger 
in diameter . The units are so small they can be a directly 
bolted in replacement on most Class C RV ' s and Jeeps , as 
well as many trucks such as Ford F - 150 thru the F - 450 series 
and van - based commercial conversions using Ford E - 150 
thru E - 450 like ambulances . 
[ 0007 ] The market for the new unit is very large , including 
large Class ARV ' s to Class C RV ' s and small gas Class A ' s , 
among others . Such vehicles are some of the units that need 
the most help because they are essentially very large boxes , 
which are lightweight , and thus are easily affected by 
adverse wind and road conditions . 
[ 0008 ] Many prior art coil - over and coil spring steering 
stabilizers have no pressure at center , and perhaps only 10 to 
20 pounds of force in the first inch of travel . Testing of the 
tie rod motion of on highway and off - road action shows that 
at any speed over 2 - 3 miles per hour , the tie rod is moving 
a lot less than an inch . Coil - overs do nothing to help the 
driver in 99 % of driving situations ( although they are great 
in parking lot demonstrations with full turns of the wheel ) . 
[ 0009 ] Embodiments of the present new device start with 
sufficient design pressure ( 80 pounds , 100 pounds , 150 
pounds , 200 pounds , etc . ) from zero , and then with any 
movement of tie rod over 2 mm , they provide full holding 
pressure as an assist . Essentially all prior art shock - based 
stabilizers / dampers , regardless of price , are valved 50 : 50 , 
and are just dampers that resist movement using stiffness 
( restriction ) after motion is started . They have zero centering 
or return - to - center ability . One of the advantages of the 
present invention is that provides complete control before an 
outside force tries to make the steering linkage move , not 
after it has moved . 
[ 0010 ] Tests of embodiments of the present invention on 
lifted and modified vehicles , both off road and on highway , 
have shown that drivers prefer the present invention over 
popular coil - over devices because , for example , the coil 
over devices can have a floaty center point due to lack of 
spring pressure . Tests of the new unit have been conducted 
on sand and mud , including in vehicles modified with a long 
arm lift kit . The long arm modification is a fairly serious 
off - road modification . Vehicles with big tires tend to dart 
significantly in sand and mud because they follow the 
contours . The unit of the invention eliminated darting , and 
even made the handling highly improved , by providing 
improved control and better tracking . In certain situations , 
hands - free steering is even possible , even over rough , rutted 
terrain , due to the strong return - to - center forces provided by 
the present device . 
[ 0011 ] More specifically , the present invention provides a 
centering stabilizer including a first section that produces a 
pulling force along a longitudinal axis ; a second section that 
produces a pushing force along a longitudinal axis ; and 
connecting means that connects the first and second sections 
such that the longitudinal axis of the first section is aligned 
with the longitudinal axis of the second section . The stabi 
lizer also includes first mounting means attached to the first 
section , wherein the first mounting means securely attaches 
the centering stabilizer to a first portion of a steering system 
of a vehicle , and second mounting means attached to the 

BRIEF SUMMARY OF THE INVENTION 
[ 0005 ] Disclosed herein , and in the associated drawings , 
are various embodiments of a new steering stabilizer , alter 
nately referred to as a steering assist member , as well as 
examples of steering systems in which the steering assist 
member can be used . Various embodiments of present 
invention include return - to - center features , and have full 
pressure , or nearly full pressure , or at least sufficient cen 
tering pressure , with essentially any move off center . The 
embodiments described herein are much less complicated 
than many prior art devices , and they are much better than 
current products on the market that only provide damping . 
The embodiments described herein are also better than the 
prior art coil spring products that can only provide very low 
forces at the center position and that only provide ramped - up 
pressure as larger turns are made . Higher pressure is needed 
at any movement off - center to resist road hazards or wind , 
and such higher pressure is provided by the present inven 
tion . Coil spring units have very little pressure until reaching 
a displacement of one inch or more , and that much move 
ment only generally occurs in slow speed turns . The present 
invention provides a real solution that can work for all 
stabilizer applications , large or small . 
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second section , wherein the second mounting means 
securely attaches the centering stabilizer to a second portion 
of the vehicle , wherein when the set of steerable wheels of 
the vehicle are displaced from a straight ahead driving 
position , a distance between the first portion of the vehicle 
steering system and the second portion of the vehicle 
changes . 
[ 0012 ] Additionally , the present invention also relates to a 
system for centering and stabilizing a set of turning wheels 
of a vehicle , wherein the system comprises : a steering 
linkage member that is configured and arranged to provide 
a steering motion to a set of steerable wheels ; and a steering 
assist member that includes one end operatively attached to 
a first portion of the steering linkage member and another 
end attached to a second portion of the vehicle , wherein 
when the set of steerable wheels are displaced from a 
straight ahead driving position , a distance between the first 
portion of said steering linkage member and said second 
portion of the vehicle changes . Preferably , the steering assist 
member includes : a first section configured and arranged to 
produce a pulling force along a longitudinal axis thereof , 
wherein the first section extends between two longitudinal 
ends that are defined as a first proximal end and a first distal 
end ; a second section configured and arranged to produce a 
pushing force along a longitudinal axis thereof , wherein the 
second section extends between two longitudinal ends that 
are defined as a second proximal end and a second distal 
end ; and connecting means configured and arranged to 
connect the first proximal end to the second proximal end 
such that the longitudinal axis of the first section is aligned 
with the longitudinal axis of the second section . 
[ 0013 ] Additionally , the present invention also relates to a 
vehicle comprising : a vehicle frame ; a pair of wheel hubs 
configured and arranged to be turned with respect to the 
vehicle frame , wherein the pair of wheel hubs are defined as 
a left wheel hub and a right wheel hub ; a right steering 
knuckle operatively connected to the right wheel hub , 
wherein the right wheel hub is configured and arranged to 
rotate with respect to the right steering knuckle ; and a left 
steering knuckle operatively connected to the left wheel hub , 
wherein the left wheel hub is configured and arranged to 
rotate with respect to the left steering knuckle . The vehicle 
also includes a right outer tie rod operatively connected to 
the right steering knuckle via a right tie rod end ; a left outer 
tie rod operatively connected to the left steering knuckle via 
a left tie rod end ; and a center link operatively connected to 
both the right outer tie rod and the left outer tie rod . The 
steering assist member has a first end connected to the 
vehicle frame and a second end securely connected to the 
center link , wherein the steering assist member provides a 
predetermined maximum return - to - center force , and further 
wherein at least two - thirds of the predetermined maximum 
return - to - center force is applied when said steering assist 
member is displaced along its central axis by 2 mm . 

adjustments to the mounted length of the stabilizer to 
facilitate location the stabilizer in the proper centering 
position ; 
[ 0017 ] . FIG . 2 is a schematic of the steering assist member 
of FIG . 1 , shown under three different conditions ( with the 
vehicle moving straight ahead ; with the vehicle making a 
right turn ; and with the vehicle making a left turn ) ; 
[ 0018 ] FIG . 3 is an embodiment of the present steering 
assist member including a protective covering ; 
[ 00191 . FIG . 4 shows one example of how the present 
steering assist member can be incorporated into a steering 
linkage ; 
[ 0020 ] FIG . 5 shows another example of how the present 
steering assist member can be incorporated into a steering 
linkage ; 
10021 ] FIG . 6 is a schematic of a second embodiment of 
the present steering assist member ; 
[ 0022 FIG . 7 is a schematic of an embodiment in which 
the present steering assist member is incorporated into a 
dynamically adjustable mount ; 
[ 0023 ] FIGS . 8 ( A ) - 8 ( E ) show various additional examples 
of how the present steering assist member can be incorpo 
rated into different versions of steering linkages ; 
10024 ] FIG . 9 is an elevational view of a towed vehicle 
that includes the present steering assist member , shown 
being towed by a towing vehicle , via the use of a tow bar ; 
and 
10025 . FIG . 10 is a schematic of the vehicles of FIG . 9 , 
showing how the present steering assist member allows for 
a towing vehicle , with a towed vehicle attached thereto by 
a tow bar , to be backed - up , whereby the present steering 
assist member provides forces that maintain the steerable 
wheels in an aligned , centered position , thereby tracking 
along a pair of virtual parallel tracks . 

DETAILED DESCRIPTION OF THE 
INVENTION 

0026 ] The present invention relates to various embodi 
ments of a steering assist member for a vehicle , which can 
also be used as a steering stabilizer , as well as to the steering 
systems and vehicles that incorporate the present steering 
assist member or stabilizer . 
[ 0027 ] FIG . 1 is a schematic representation of the main 
components of an embodiment of the present steering assist 
member 10 , shown in an exploded view , and FIG . 2 shows 
those same components of the steering assist member 10 in 
an assembled state , with no turning force thereon ( top ) , a 
right turning force thereon ( middle ) , and a left turning force 
thereon ( bottom ) . 
[ 0028 ] In particular , the steering assist member 10 of FIG . 
1 includes a first section 12 , a second section 14 , and a 
connecting member 16 for connecting the first section 12 
with the second section 14 . Generally , the first section 12 
provides a pulling force , and the second section 14 provides 
a pushing force , or vice versa ( as the sections 12 and 14 may 
be switched , with section 12 providing the pushing force and 
section 14 providing the pulling force ) . More specifically , 
the first section 12 is configured and arranged to produce a 
pulling force along a longitudinal axis X thereof . The first 
section 12 extends between two longitudinal ends ( 18 , 20 ) 
that are defined as a first proximal end 18 and a first distal 
end 20 . The second section 14 is configured and arranged to 
produce a pushing force along the longitudinal axis X 
thereof . The second section 14 extends between two longi 

BRIEF DESCRIPTION OF THE SEVERAL 
VIEWS OF THE DRAWINGS 

[ 0014 ] Preferred embodiments of the present invention are 
described herein with reference to the drawings wherein : 
[ 0015 ] FIG . 1 is a schematic exploded view of a first 
embodiment of the present steering assist member ; 
[ 0016 ] FIG . 1A is an exploded view of an example of a 
mounting means that is configured to allow for minor 
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tudinal ends ( 22 and 24 ) that are defined as a second 
proximal end 22 and a second distal end 24 . The ends 18 , 20 , 
22 and 24 may consist of rods , which can be threaded , or 
otherwise configured , to be connected to other components . 
[ 0029 ] The proximal end 20 of the first section 12 and the 
proximal end 22 of the second section 14 may both be 
externally threaded so that they can be received within an 
internally threaded portion of the connecting member 16 
( which may be , for example , a nut ) . Other means of con 
necting the first section 12 to the second section 14 are also 
contemplated as being within the scope of the invention , 
such as direct welding of the shafts together ( with or without 
a supporting sleeve surrounding the welded joint ) , welding 
or otherwise fixing a sleeve around the adjacent ends of both 
shafts , having one shaft provided with a male threaded 
portion and the other shaft being provided with a female 
threaded portion , or even providing a unitary shaft that 
extends between the first and second sections . As can be 
seen in FIG . 1 , the connecting member 16 , or other con 
necting means , is configured and arranged to connect the 
proximal end 20 of the first section 12 to the proximal end 
22 of the second section 14 such that the longitudinal axis of 
the first section 12 is aligned with the longitudinal axis of the 
second section 14 ( i . e . , both along the axis x ) . 
[ 0030 ] The first and second sections ( 12 , 14 ) may be 
formed of any types of mechanisms that are capable of 
providing the necessary pulling and pushing forces . For 
example , the first section 12 may consist of a gas push - type 
spring , and the second section 14 may consist of a gas 
traction spring . Depending on the size of the vehicle , the gas 
springs could each be rated at between 20 and 500 pounds , 
or more . Alternatively , the first and second sections 12 and 
14 may consist of coil springs , where the first section 12 
consists of a compression coil spring , and the second section 
14 consists of a tension coil spring . Each of the springs could 
be rated between about 20 and about 250 pounds per inch , 
or more . It is also contemplated that different types of 
mechanisms may be used for the first and second sections , 
such as providing a gas push - type spring for the first section 
and a tension spring for the second section , or by providing 
a compression coil spring for the first section and a gas 
traction spring for the second section . 

[ 0031 ] Preferably , the first and second sections ( 12 , 14 ) are 
each configured and arranged to provide a pre - loaded force , 
such that the pulling force or the pushing force starts with 
any displacement from the " centered ” position . Thus , with 
the present invention , which , in certain embodiments uses a 
combination of a first section 12 with a pulling force and a 
second section 14 with a pushing force , the force at zero 
displacement is at least two thirds ( 66 . 67 % ) of the full force , 
and / or the force at a slight displacement ( i . e . about 2 mm ) 
from " center " is also at least two thirds of the full force of 
the unit , which force increases with greater displacement 
until reaching the full return force of the unit . Accordingly , 
the present invention is providing a return - to - center force 
during normal driving ( which could involve displacements 
of 1 / 4 to 3 / 8 of an inch , or less ) that is significant enough to 
actually return the wheels to their straight ahead forward 
driving position . For example , in a unit with a full force of 
150 pounds , the initial and / or slight displacement force 
would be 100 pounds ; in a unit with a full force of 300 
pounds , the initial and / or slight displacement force would be 

200 pounds ; in a unit with a full force of 450 pounds , the 
initial and / or slight displacement force would be 300 
pounds , etc . 
[ 0032 ] . One of the primary differences between mechani 
cal springs and gas springs is the force provided at their free 
length . Gas Springs always require some initial force to 
begin compression ( or tension , depending on the type of 
spring ) , while mechanical springs have a characteristic 
known as free length . This is the length of the spring with no 
force applied . In coil springs , the force required to move the 
spring begins at zero and increases according to the spring 
rate . Gas springs in their “ free length ” require some initial 
force before any movement takes place . After the full initial 
force is applied , the gas spring will begin to compress ( or 
expand , depending on the type of gas spring ) . This force can 
range from 20 to 450 pounds . In mechanical springs , this 
initial force is called pre - load and requires additional hard 
ware to achieve . One example of a type of additional 
hardware to provide the pre - load is shown in the FIG . 6 
embodiment , as described below . 
[ 0033 ] Another significant difference between coil ( me 
chanical ) springs and gas springs is the spring rate . Gas 
springs can be designed with a very low spring rate utilizing 
a small package . A similar mechanical spring would require 
as much as twice the package space . The ability to have a 
controlled rate of extension is another major difference 
between the two types of springs ( gas and coil ) . Gas Springs 
can provide a rate of extension ( controlled release of the 
stored energy ) that can be set to a prescribed velocity . 
Mechanical springs do not have this ability . In fact , gas 
springs can have multiple extension rates within the same 
gas spring ( typically two : one through the majority of the 
extension stroke , and another at the end of the extension 
stroke to provide dampening ) . 
[ 0034 ] Returning to FIG . 1 , this figure also shows that 
there is a mounting means 26 , also referred to as a first 
mounting means , attached to the first distal end 18 of the first 
section 12 , and a mounting means 28 , also referred to as a 
second mounting means , attached to the second distal end 24 
of the second section 14 . In certain embodiments , the first 
and second mounting means ( 26 and 28 ) each consist of a 
metal bracket with an opening therein through which a bolt 
may be passed to affix the steering assist member 10 to other 
components . Although FIG . 1 shows the openings both 
facing the same direction , the openings may be oriented in 
a variety of different directions with respect to each other 
( such as having one opening rotated by 90° with respect to 
the other one ) , depending upon the desired mounting con 
figurations for receiving each mounting means . 
[ 0035 ] In certain embodiments , the first mounting means 
26 is configured and arranged to securely attach the first 
section 12 of the steering assist member ( centering stabi 
lizer ) 10 to a portion of a vehicle steering system ( such as the 
tie rod , the center link or pitman arm ) and the second 
mounting means 28 is configured and arranged to securely 
attach the second section 14 of the steering assist member 
( centering stabilizer ) 10 to a frame of a vehicle ( or other 
component that is affixed to the frame , and thus does not 
move relative to the frame ) , as described hereinbelow . 
[ 0036 ] FIG . 1A is an example of a mounting means 26 / 28 
i . e . , it may be used as either the first mounting means 26 or 
the second mounting means 28 ) that is configured for 
mounting the steering assist member ( centering stabilizer ) 
10 to the frame 52 of a vehicle ( or a connector rigidly 
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secured to the frame ) , and which provides for small adjust - 
ments ( such as about 1 / 8 inch in either direction ) in the 
mounted location of the stabilizer to change the mounted 
length of the stabilizer . The mounting means 26 / 28 includes 
an eccentric bolt 190 ( also known as a castor adjustment 
bolt ) provided with an eccentric shaft portion 191 thereon 
whose center is offset from the center of the head 192 . The 
threaded end 194 of the eccentric bolt 190 is configured to 
be inserted into a bushing 196 that is preferably made of 
steel or other rigid metal . The bushing 196 is configured to 
be inserted into a sleeve 198 that is preferably made of 
neoprene or other rigid plastic , which sleeve is configured 
and arranged to be inserted within a socket 200 attached to 
one end of the stabilizer 10 . 
[ 0037 ] During mounting , the sleeve 198 and the bushing 
196 are inserted into the socket 200 , and these components 
are inserted between legs 202 of the frame 52 . The eccentric 
bolt is then inserted through first aperture 204A of the frame , 
and then into the bushing 196 ( which bushing is within both 
the sleeve 198 and the socket 200 ) , and then through the 
second aperture 204B of the frame , such that the eccentric 
shaft portion 191 is seated within the bushing 196 , where the 
bolt can be tightened by a having the threaded portion 194 
mate with a complementary interior threaded portion of a 
nut not shown ) . To adjust the mounted length of the 
stabilizer 10 , the bolt is loosened , and rotated by 90° or less 
until the desired location is reached due to the eccentric shaft 
portion 191 . The bolt is then re - tightened to lock the 
stabilizer at the new location . Such a configuration makes it 
easier to make slight adjustments , without needed to release 
the other end of the stabilizer from the tie rod ( or other 
location ) . 
[ 0038 ] FIG . 2 is a schematic representation of the steering 
assist member 10 shown under three different conditions 
( labelled as steering assist members 10a , 10b and 10c ) , as if 
installed in a vehicle , where the top portion of the figure 
represents the condition of steering assist member 10a when 
the vehicle is going straight ; the middle portion of the figure 
represents the condition of the steering assist member 10b 
when the vehicle is making a right turn ; and the lower 
portion of the figure represents the condition of the steering 
assist member 10c when the vehicle is making a left turn . 
[ 0039 ] Specifically , steering assist member 10a , which 
represents the situation when the vehicle is going straight , 
shows how the first section 12 is relaxed ( i . e . , under no 
outside pressure ) and how the second section 14 is also 
relaxed ( i . e . , under no outside pressure ) . 
10040 ] Steering assist member 10b , which represents the 
situation when the vehicle is making a right turn , shows how 
the first section 12 is pulled out to the left , with the rod at 
end 20 being pulled outwardly of the cylinder , but how 
second section 14 is relaxed ( i . e . , under no outside pressure ) . 
Comparing steering assist member 10a with steering assist 
member 10b shows that the left - hand side of the member 
10b is pulled toward the left by the distance X1 , while the 
right - hand side of member 10b is aligned with the right - hand 
side of member 10a . 
[ 0041 ] Finally , steering assist member 10c , which repre 
sents the situation when the vehicle is making a left turn , 
shows how the first section 12 is relaxed ( i . e . , under no 
outside pressure ) , while the second section 14 is compressed 
to the left , with the visible portion of the rod 22 being 
shortened because it has slid into the cylinder . Comparing 
steering assist member 10a ( and member 10b ) with steering 

assist member 10c shows that the right - hand side of the 
member 10b is pushed toward the left by the distance X2 , 
while the left - hand side of member 10c is aligned with the 
left - hand side of member 10a . Thus , it can be seen that any 
move off - center either pulls traction on one section ( such as 
on a right turn ) or compresses the other section ( such as on 
a left turn ) . 
[ 0042 ] FIG . 3 shows an embodiment of the steering assist 
member 10 that includes a protective covering . In this 
embodiment , the protective covering consists of a covering 
member 30 ( which covers the second section 14 ( the push 
ing member ) , shown in FIG . 1 ) and a covering member 32 
( which covers the first section 12 ( the pulling member ) , 
shown in FIG . 1 ) , wherein the first covering member 30 is 
of a larger diameter than that of the second covering member 
32 , thereby allowing the second covering member to slide 
within the first covering member . To prevent debris from 
entering into the covering members , end seals ( with appro 
priate center apertures for the rods ) may be provided such as 
end seals 34 , 36 and 38 . The covering members 30 and 32 
and the end seals 34 , 36 and 38 are preferably made of metal 
to withstand the environment found below a vehicle . Addi 
tional sealing members may be provided around the rods , if 
desired . Optionally , the area around end seal 36 may be 
provided with a generally cylindrical flexible bellows seal 
( not shown ) that surrounds end seal 36 , if desired . 
[ 0043 ] FIG . 4 shows one example of how the steering 
assist member 10 can be incorporated into a steering linkage . 
In FIG . 4 , the steering assist member 10 is mounted on a 
vehicle steering system 40 including a center link 42 ( or 
center tie rod ) and outer tie rods 44 and 46 . When the 
steering wheel of the vehicle is turned , the center link 42 is 
moved transversely to move the outer tie rods 44 and 46 to 
thereby turn the wheels of the vehicle with respect to the 
frame , which wheels ( or more specifically , wheel hubs ( such 
as left hub 80 of FIG . 5 , where right hub is not shown , that 
are configured and arranged to be turned with respect to the 
vehicle frame 20 ) are attached to tie rod ends 48 , 50 ( such 
as via a pair of steering knuckles , such as left and right 
knuckles 82 shown in FIG . 5 ) . The steering assist member 
10 of the present invention is connected between the center 
steering link 42 and an element 52 of the vehicle frame . The 
steering assist member 10 includes first and second sections 
12 and 14 each supporting a mounting means in the form of 
an attachment collar 54 held in place on the vehicle by a 
washer 56 and nut 58 engaging a mounting stud 60 . The 
steering assist member 10 continuously urges the steering 
linkage toward a normal or centered position in which the 
vehicle wheels are in their straight - ahead position . 
[ 0044 ] FIG . 5 shows another example of how the steering 
assist member 10 can be incorporated into a different version 
of a steering linkage . In FIG . 5 , the steering assist member 
10 is mounted on a vehicle steering system 70 that includes 
a drag link 72 , a tie rod 74 , and four tie rod ends 76 . As can 
be seen in FIG . 5 , this configuration includes vehicle frame 
element 52 and a pair of wheel hubs 80 configured and 
arranged to be turned with respect to the vehicle frame 52 , 
wherein the pair of wheel hubs are defined as a left wheel 
hub 80 and a right wheel hub 80 , and brake discs 81 
associated with the wheel hubs . There is a right steering 
knuckle 82 operatively connected to the right wheel hub 80 , 
wherein the right wheel hub is configured and arranged to 
rotate with respect to the right steering knuckle . Similarly , 
there is a left steering knuckle 82 operatively connected to 
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the left wheel hub 80 , wherein the left wheel hub is 
configured and arranged to rotate with respect to the left 
steering knuckle . 
[ 0045 ] This configuration of FIG . 5 also includes tie rod 
74 that is operatively connected to the right and left steering 
knuckles 82 via a pair of tie rod ends 76 . In this embodiment , 
the steering assist member 10 has a first end connected to the 
vehicle frame 52 ( via a connection method means that may 
include bolt 53 , or other connection assembly ) and a second 
end that is securely connected to the tie rod 74 , such as via 
a stud 84 , a nut 86 , and a cotter pin 88 ( although other 
attachment methods are contemplated ) . Alternatively , the 
first end of the steering assist member 10 may be connected 
to a portion of one of the steering knuckles 82 , or to the axle 
housing 90 , instead of being attached directly to the vehicle 
frame 52 . 
[ 0046 ] Specifically , the right end of the tie rod 74 is 
connected to the right steering knuckle 82 via the tie rod 76 
( or a ball stud , or other desired connection method ) by 
connecting stud 92 through a hole on the right steering 
knuckle 82 and affixing a nut 94 thereto . The left end of the 
tie rod 74 is connected to the left steering knuckle 82 via the 
tie rod end 76 with the aid of stud 96 and nut 98 ( or other 
desired connection method ) . The tie rod end 76 is preferably 
connected to the tie rod 74 via an adjustment sleeve 100 . 
[ 0047 ] Finally , the drag link 72 includes a tie rod end 76 
one each end thereof , connected to the drag link via clamps 
102 . As can be seen in FIG . 5 , one end of the drag link 72 
is connected to the tie rod 74 , and the other end is connected 
to a pitman arm 104 , which translates the angular motion 
from the steering box ( not shown ) into linear motion . 
[ 0048 ] The steering assist member 10 of FIG . 5 ( or of FIG . 
4 ) may consist of any of the members 10 described herein . 
Further , the steering assist member 10 of FIG . 5 ( or FIG . 4 ) 
may consist of a single self - contained unit of a mechanically 
powered strut of the self - centering type , which provides 
loading to return to a neutral position from both directions , 
or it may consist of a self - centering damper with a single 
pressurized gas chamber with a piston assembly therein . 
However , whatever type of steering assist member is uti 
lized , it must be able to provide the necessary return - to 
center force at zero displacement ( or very small displace 
ment , such as 2 mm ) , which is estimated be at least 40 - 50 
pounds , or more , for certain applications , and at least 70 - 100 
pounds for other applications ( such as the reverse motion of 
a dinghy described below ) . Alternatively , the steering assist 
member should be rated with a predetermined maximum 
return - to - center force , and it should be designed to operate 
such that at least two thirds of the predetermined maximum 
return - to - center force is applied when the steering assist 
member is displaced along its central axis by 2 mm . 
[ 0049 ] FIG . 6 shows another embodiment of the present 
steering assist member 10 . This embodiment is based on the 
use of a compression coil spring in combination with a 
tension coil spring . Generally , the FIG . 6 embodiment 
includes a first section 12 that is configured and arranged to 
produce a pulling force along a longitudinal axis thereof via 
the use of a tension coil spring 106 ; a second section 14 
configured and arranged to produce a pushing force along a 
longitudinal axis thereof via the use of a compression coil 
spring 108 ; an outer casing 110 , which is preferably cylin 
drical , and first and second mounting means 26 and 28 . Of 
course , the springs within the first and second sections can 

be reversed such that the first section includes the tension 
spring and the second section includes the compression 
spring . 
[ 0050 ] More specifically , the FIG . 6 embodiment includes 
a first section casing 112 , which is preferably cylindrical , 
and which surrounds the tension coil spring 106 . A section 
of ACME threads 116 are attached to one end of the first 
section casing 112 , and the tension coil spring 106 is 
operatively mounted to the threads 116 on one side thereof . 
In particular , one end of spring 106 is connected to a rider 
member 118 , which includes an internally threaded aperture , 
which allows for adjusting the force of spring 106 by 
moving rider member 118 in one direction or the other along 
threads 116 . The other end of the tension coil spring 106 is 
secured to a connecting member 120 , which connects the 
first section 12 to the second section 14 . The end of the first 
section casing 112 nearest to the connecting member 120 
includes a flange 122 ( which may be annular or divided ) on 
an outer periphery thereof that is configured and arranged to 
make contact with a stop member 124 ( which may be 
annular or divided ) on an inner periphery of the outer casing 
110 to prevent the first section assign 112 from sliding out 
of the outer casing 110 . It should be noted that both flange 
122 and first stop 124 can be annular members , but if one of 
flange 122 or first stop 124 is not annular ( and is thus 
divided ) , it is preferable that the other member be an annular 
member to ensure contact between the flange and the stop in 
situations where there has been relative rotation between the 
first section casing 112 and the outer casing 110 . 
[ 0051 ] The FIG . 6 embodiment also includes a second 
section casing 114 , which preferably consists of two sec 
tions , 125 , 126 . The compression coil spring 108 is provided 
within the second section casing 114 , with one end of the 
spring 108 attached to the end of the section 125 of the 
casing 114 that is connected to the connecting member 120 , 
and with the other end of the spring 108 attached to the other 
section 126 of the casing 114 . Section 126 of the casing 114 
preferably includes a threaded aperture for affixing this 
member to the ACME threads 128 . Such a configuration 
allows for adjusting the force of spring 108 . The interior of 
the outer casing 110 preferably includes a second stop 130 , 
which is preferably annular , but need not be , and which is 
configured to prevent the second section casing 114 from 
moving too far to the left . 
[ 0052 ] Although the FIG . 6 embodiment uses coil springs 
instead of gas springs , as in some of the other embodiments , 
the principles of operation and benefits of this embodiment 
are generally the same as the other embodiments . Each of 
the springs could be rated between about 20 and about 250 
pounds per inch , or more . 
[ 0053 ] FIG . 7 shows a schematic of an embodiment in 
which the present steering assist member 10 is included in 
a dynamically adjustable mount 140 , which allows for the 
adjustment of the " centered ” position provided by the steer 
ing assist member 10 from within the passenger compart 
ment / cab of the vehicle . For example , when a steering assist 
member is installed within the steering system of a vehicle , 
the apparent “ centered ” position could be when the vehicle ' s 
front wheels are aligned so that the vehicle will move 
forward in a straight line . However , either due to changing 
conditions ( such as shifting vehicle load , unevenly inflated 
tires , severe cross winds ) or due to an original error in the 
positioning of the steering assist member resulting in a slight 
displacement from providing a true " centering ” force , the 
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arrangement of the steering assist member may need to be 
dynamically adjusted so that it provides a true " centering ” 
force . The FIG . 7 embodiment of a mount for the steering 
assist member shows one example of a system which 
provides for dynamically adjusting the centered ” position 
from within the vehicle , either after installation to correct for 
offset installation or at any time thereafter due to a change 
in conditions ( including while driving the vehicle ) . It should 
be noted that any of the embodiments of the steering assist 
member 10 described herein can be used with the dynami 
cally adjustable steering mount 140 , and that it is also 
contemplated that other types of steering assist members or 
stabilizers could also be used with mount 140 . 
[ 0054 ] In this embodiment of FIG . 7 , one end of a locking 
adjustable gas spring 142 is securely mounted to steering 
assist member 10 , such as via first clamp member 144 , 
which includes an opening 146 for receiving a pin member 
148 secured to one end of the locking adjustable gas spring 
142 . The other end of the locking adjustable gas spring 142 
is rigidly secured to a second clamp member 150 , with an 
opening of the second clamp member 150 surrounding and 
securely clamping the movable shaft 152 to prevent relative 
movement between the shaft 152 and the second clamp 
member 150 . The base 151 of the clamp 150 is either 
integrally formed with or securely attached to a bar member 
154 , which includes first and second pins 156 , 158 that 
extend generally parallel to each other and generally per 
pendicularly with respect to the longitudinal axis of the bar 
member 154 . The first pin 156 is rotatably received within 
an aperture formed in the mounting means 26 ( or 28 ) of the 
assist member 10 ( thereby defining a first pivot assembly ) , 
and the second pin 158 is rotatably received within an 
aperture formed in clamping member 160 ( thereby defining 
a second pivot assembly ) , which in this embodiment is 
securely fixed to a portion of the tie rod 162 that is associated 
with the steering system of a vehicle . This arrangement 
between the aperture of the clamping member 160 and the 
pin 158 of the bar member 154 allows for the bar member 
154 to pivot about pin 158 , as represented by the arrows , as 
described more fully below . The opposite end of the assist 
member 10 is attached , directly or indirectly , to the vehicle 
frame element 52 in any desired method , such as with a 
pin / aperture configuration . 
[ 0055 ] In operation , the vehicle operator pushes a push 
button release 164 , which is located within the passenger 
compartment / cab of the vehicle and is connected to the 
locking adjustable gas spring 142 by a Bowden cable ( via a 
release head , not shown ) , to unlock the locking adjustable 
gas spring 142 , and the vehicle operator then turns the 
steering wheel to arrive at the desired centered position , 
while keeping the button 164 engaged . Once the desired 
centered position is located , the vehicle operator releases the 
button 164 , and the locking adjustable gas spring 142 is 
locked in that position . Since the shaft 152 is rigidly 
connected to the clamp member 150 , which is in turn rigidly 
connected to the bar member 154 , axial movement of the 
shaft 152 results in the bar member 154 pivoting about the 
pin 158 . Such movement effectively changes the resulting 
" centering ” force upon the tie rod 162 in one direction or the 
other to compensate for an original mis - alignment or a 
changed condition . The locking adjustable gas spring 142 is 
preferably of the type rigid locking in both the pull and 
push - in directions , or rigid locking in the pull direction and 
at least relatively rigid locking in the push - in direction . 

Structurally , locking adjustable gas spring 142 could be of 
the type that includes an oil chamber that is separated from 
a gas chamber by a floating piston , whereby if a force is 
applied on the locked spring in the extension direction , the 
locking force relatively rigid up to the mechanical strength 
of the spring , and if a force is applied in the compression 
direction , the spring remains rigid until the force of the 
pressure on the floating piston is exceeded . Suitable locking 
adjustable springs are commercially available from a variety 
of manufacturers , including Bansbach ( such as the easylift 
line ) and Stabilus GmbH ( such as the Block - o - Lift line ) . 
Such locking adjustable springs are available with forces of 
between 50 and 1300 Newtons , and with a stroke length of 
between 10 and 500 mm . One specific example of a locking 
adjustable gas spring that has been used in the present 
invention is one that is valued at 100 pounds of push force , 
which will provide 360 pounds of locking force in com 
pression . 
[ 0056 ] FIGS . 8A - 8E show various examples of the types 
of steering assemblies that the present steering assist mem 
ber 10 can be incorporated into in order to provide steering 
assistance and / or centering . It should be noted that any of the 
embodiments of the steering assist member 10 described 
herein can be provided into the steering systems of FIGS . 
8A - 8E . Further , it should also be noted that the dynamically 
adjustable mount 140 of FIG . 7 could also be provided as a 
mounting means to mount the steering assist member 10 
included in any of the steering systems of FIGS . 8A - 8E . In 
FIGS . 8A - 8E , the same reference numbers provided earlier 
are used for same components of the earlier figures , and thus 
a detailed description will not be provided herein . 
[ 0057 ] One of the many benefits of the present centering 
stabilizer / steering assist member is that if the centering 
stabilizer / steering assist member is installed on a vehicle 
that is being towed by another vehicle using a tow bar ( i . e . , 
with all four wheels of the towed vehicle on the ground ) , the 
centering stabilizer / steering assist member maintains the 
steerable wheels of the towed vehicle ( also referred to as a 
dinghy ) in the straight ahead position , with only slight 
movement , when the operator of the towing vehicle drives 
the towing vehicle in reverse with the towed vehicle 
attached thereto ( during forward motion of the vehicles , the 
steerable wheels of the dinghy turn essentially normally ) . 
Without the inclusion of the present centering stabilizer / 
steering assist member in the towed vehicle , the steerable 
wheels of the towed vehicle tend to be forced into full turn 
left position or full turn right position when the towing 
vehicle backs up , and further reverse movement under such 
a condition can damage the tow bar and / or the towed vehicle 
and / or the towing vehicle . 
[ 0058 ] Turning now to FIGS . 9 and 10 , an explanation is 
provided of such a benefit of providing the ability to back up 
a towing vehicle with a towed vehicle attached thereto by a 
tow bar ( i . e . , without the use of a trailer that lifts all four 
wheels of the dinghy off the ground or a tow dolly that lifts 
the two steerable wheels of the dinghy off the ground ) by 
installing any of the disclosed embodiments of the centering 
stabilizer / steering assist member 10 into the towed vehicle 
in the manner described herein . FIG . 9 is an elevational view 
of a towing vehicle 170 ( such as an RV ( as shown ) , or a 
truck , an SUV , an automobile , or other vehicle capable of 
towing another vehicle ) that is attached to a towed vehicle 
172 ( such as an automobile , truck , SUV , etc . ) by a tow bar 
174 ( which may be of any desired configuration , such as the 
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Y - configuration shown , or may be of triangular configura 
tion , or simply a straight bar , or other configuration , depend 
ing on the user ' s requirements ) . As mentioned above , the 
towed vehicle 172 includes any of the embodiments of the 
present centering stabilizer / steering assist member 10 
installed therein . As can be seen in FIG . 9 , the use of the tow 
bar 174 ( as opposed to a tow dolly or trailer ) results in all 
four wheels , including the two steerable wheels , of the 
towed vehicle 172 being in contact with the ground G . 
Moving of the towing vehicle 170 in the reverse direction ( as 
shown by the arrow ) results in the tow bar 174 pushing the 
towed vehicle 174 in the reverse direction , and , likewise , 
moving the towing vehicle in the forward direction results in 
the tow bar pulling the towed vehicle 172 in the forward 
direction . 
[ 0059 ] As mentioned above , in a towed vehicle 172 that 
lacks the present centering stabilizer / steering assist member 
10 , attempting to back - up the towing vehicle 170 with the 
towed vehicle 172 attached thereto in the manner shown 
could result in damage because the rearward force on the 
steerable wheels of the towed vehicle 172 will cause them to 
be turned in one direction or the other , thereby hindering 
further rearward movement , and most likely resulting in 
damage to the tow bar and either ( or both ) of the vehicles . 
[ 0060 ] In contrast , when an embodiment of the present 
centering stabilizer / steering assist member 10 is installed in 
the towed vehicle 172 , the member 10 provides the neces 
sary centering forces to maintain the steerable wheels ( i . e . , 
the front wheels ) of the towed vehicle 172 in a generally 
aligned position ( with only slight movement to one side or 
the other ) , such as represented by the two generally parallel 
arrows in the schematic drawing of FIG . 10 . Accordingly , 
the towing vehicle , with the towed vehicle attached thereto 
as shown , can be backed - up easily , and without causing 
damage to the tow bar or either of the vehicles . 
[ 0061 ] Briefly , the steps involved in such a process 
include : providing a first vehicle ( i . e . , a towing vehicle ) ; 
providing a second vehicle ( i . e . , a towed vehicle ) that 
includes a pair of steerable wheels with a centering stabi 
lizer / steering assist member installed in association with the 
steering linkage of the pair of steerable wheels and another 
pair of wheels ; attaching the second vehicle to the first 
vehicle via a tow bar , such that the pair of steerable wheels 
and the other pair of wheels are in contact with the ground ; 
and moving the first vehicle in a reverse direction , which 
causes the second vehicle to also move in a reverse direc 
tion , and whereby the centering stabilizer / steering assist 
member causes the steerable wheels to remain in a generally 
aligned position due to the return - to - center forces provided 
by the centering stabilizer / steering assist member , thereby 
enabling reverse direction movement of the first and second 
vehicles without damaging the tow bar or either of the 
vehicles . 
0062 ] While various embodiments of the present inven 

tion have been shown and described , it should be understood 
that other modifications , substitutions and alternatives may 
be apparent to one of ordinary skill in the art . Such modi 
fications , substitutions and alternatives can be made without 
departing from the spirit and scope of the invention , which 
should be determined from the appended claims . 
[ 0063 ] Various features of the invention are set forth in the 
appended claims . 

1 . A centering stabilizer comprising : 
a first section configured and arranged to produce a 

pulling force along a longitudinal axis thereof , wherein 
said first section extends between two longitudinal ends 
that are defined as a first proximal end and a first distal 
end ; 

a second section configured and arranged to produce a 
pushing force along a longitudinal axis thereof , 
wherein said second section extends between two lon 
gitudinal ends that are defined as a second proximal end 
and a second distal end ; 

connecting means configured and arranged to connect the 
first proximal end to the second proximal end such that 
the longitudinal axis of the first section is aligned with 
the longitudinal axis of the second section ; 

first mounting means attached to the first distal end of the 
first section , wherein said first mounting means is 
configured and arranged to securely attach said first 
section of said centering stabilizer to a first portion of 
a steering system of a vehicle , wherein said first portion 
of said vehicle steering system is configured and 
arranged to move in association with a set of steerable 
wheels ; and 

second mounting means attached to the second distal end 
of the second section , wherein said second mounting 
means is configured and arranged to securely attach 
said second section of said centering stabilizer to a 
second portion of the vehicle , wherein when the set of 
steerable wheels are displaced from a straight ahead 
driving position , a distance between the first portion of 
said vehicle steering system and said second portion of 
the vehicle changes . 

2 . The centering stabilizer according to claim 1 , wherein : 
said first section comprises a gas push - type spring ; and 
said second section comprises a gas traction spring . 
3 . The centering stabilizer according to claim 1 , wherein : 
said first section comprises a compression coil spring ; and 
said second section comprises a tension coil spring . 
4 . The centering stabilizer according to claim 1 , wherein 

at least one of the first section and the second section 
comprises a gas spring . 

5 . The centering stabilizer according to claim 1 , wherein : 
the first portion of said vehicle steering system comprises 

a center link ; and 
the second portion of the vehicle comprises a portion of 

a frame of the vehicle . 
6 . The centering stabilizer according to claim 1 , wherein : 
the first portion of said vehicle steering system comprises 

a tie rod ; and 
the second portion of the vehicle comprises a portion of 

a frame of the vehicle . 
7 . The centering stabilizer according to claim 1 , wherein : 
the first portion of said vehicle steering system comprises 

a tire rod ; and 
the second portion of the vehicle comprises a portion of 

a steering knuckle . 
8 . The centering stabilizer according to claim 1 , wherein : 
the first portion of said vehicle steering system comprises 

a drag link ; and 
the second portion of the vehicle comprises a portion of 

a tie rod end . 
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9 . The centering stabilizer according to claim 1 , wherein : 
said first section includes a compression coil spring 

surrounded by a first section casing ; 
said second section comprises a tension coil spring sur 

rounded , at least in part , by a second section casing ; 
an outer casing surrounds said second section casing and 

at least a portion of said first section casing ; and 
said first section casing and said second section casing are 

aligned along a central axis . 
10 . The centering stabilizer according to claim 9 , wherein : 
said first section casing includes a flange thereon that is 

configured and arranged to cooperate with a first stop 
member formed on said outer casing to prevent said 
first section from sliding out of said outer casing ; and 

said outer casing includes a second stop member that is 
configured and arranged to limit the axial distance that 
said second section casing can move . 

11 . A system for centering and stabilizing a set of turning 
wheels of a vehicle , wherein the system comprises : 

a steering linkage member that is configured and arranged 
to provide a steering motion to a set of steerable 
wheels ; and 

a steering assist member that includes one end operatively 
attached to a first portion of said steering linkage 
member and another end attached to a second portion 
of the vehicle , wherein when the set of steerable wheels 
are displaced from a straight ahead driving position , a 
distance between the first portion of said steering 
linkage member and said second portion of the vehicle 
changes ; 

wherein said steering assist member comprises : 
a first section configured and arranged to produce a 

pulling force along a longitudinal axis thereof , 
wherein said first section extends between two lon 
gitudinal ends that are defined as a first proximal end 
and a first distal end ; 

a second section configured and arranged to produce a 
pushing force along a longitudinal axis thereof , 
wherein said second section extends between two 
longitudinal ends that are defined as a second proxi 
mal end and a second distal end ; and 

connecting means configured and arranged to connect 
the first proximal end to the second proximal end 
such that the longitudinal axis of the first section is 
aligned with the longitudinal axis of the second 
section . 

12 . The system according to claim 11 , wherein : 
said first section comprises a gas push - type spring ; and 
said second section comprises a gas traction spring . 
13 . The system according to claim 11 , wherein : 
said first section comprises a compression coil spring , and 
said second section comprises a tension coil spring . 
14 . The system according to claim 11 , further comprising 

a dynamically adjustable mount for mounting said steering 
assist member between said first portion of said steering 
linkage member and said second portion of said vehicle , 
wherein said dynamically adjustable mount comprises : 

a locking adjustable gas spring with a first end attached to 
a covering member of said steering assist member and 
a second end attached to a mount member , wherein said 

second end of the locking adjustable gas spring com 
prises an axially movable shaft , 

wherein said mount member includes a bar member that 
defines first and second pivot assemblies , wherein said 
first pivot assembly is configured and arranged for 
pivotable motion between said bar member and steer 
ing assist member and said second pivot assembly is 
configured and arranged to provide pivotable motion 
between said bar member and said steering linkage 
member . 

15 . The system according to claim 14 , wherein a longi 
tudinal axis of said locking adjustable gas spring is generally 
parallel with a longitudinal axis of said steering assist 
member . 

16 . A vehicle comprising : 
a vehicle frame ; 
a pair of wheel hubs configured and arranged to be turned 
with respect to the vehicle frame , wherein said pair of 
wheel hubs are defined as a left wheel hub and a right 
wheel hub ; 

a right steering knuckle operatively connected to the right 
wheel hub , wherein said right wheel hub is configured 
and arranged to rotate with respect to the right steering 
knuckle ; 

a left steering knuckle operatively connected to the left 
wheel hub , wherein said left wheel hub is configured 
and arranged to rotate with respect to the left steering 
knuckle ; 

a right outer tie rod operatively connected to said right 
steering knuckle via a right tie rod end ; 

a left outer tie rod operatively connected to said left 
steering knuckle via a left tie rod end ; 

a center link operatively connected to both said right outer 
tie rod and said left outer tie rod ; and 

a steering assist member having a first end connected to 
said vehicle frame and a second end securely connected 
to said center link , wherein said steering assist member 
provides a predetermined maximum return - to - center 
force , and further wherein at least two thirds of the 
predetermined maximum return - to - center force is 
applied when said steering assist member is displaced 
along its central axis by 2 mm . 

17 . The vehicle according to claim 16 , wherein said 
steering assist member comprises : 

a first section configured and arranged to produce a 
pulling force along a longitudinal axis thereof , wherein 
said first section extends between two longitudinal ends 
that are defined as a first proximal end and a first distal 
end ; and 

a second section configured and arranged to produce a 
pulling force along a longitudinal axis thereof , wherein 
said second section extends between two longitudinal 
ends that are defined as a second proximal end and a 
second distal end . 

18 . The vehicle according to claim 17 , wherein : 
said first section comprises a gas push - type spring ; and 
said second section comprises a gas traction spring . 
19 . The vehicle according to claim 17 , wherein : 
said first section comprises a compression coil spring ; and 
said second section comprises a tension coil spring . 

* * * * * 


