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(57) Abstract: A rotatable bar pin bushing assembly (2) 1s disclosed for connecting components in a vehicular system, such as a
suspension and/or axle system. The rotatable bar pin bushing assembly includes an mner sleeve (22), an outer sleeve (26) posi-
tioned around the inner sleeve (22), and an insert (24) positioned between the inner and outer sleeves. The rotatable bar pm bush-
ing assembly also mcludes a bar pin (4) rotatably positioned within the mner sleeve. The bar pin(4) has at least one end with at
least one bore (8, 9) extending therethrough to receive a fastener. The bar pin (4) 1s rotatable within the mner sleeve (22) to allow
indexing of the bar pin (4) for registering the at least one bore (8, 9) of the bar pin (4) with a connector of a different component.
A method for assembling the rotatable bar pin bushing assembly (2) is also disclosed.
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ROTATABLE BAR PIN BUSHING ASSEMBLY
BACKGROUND

The present application generally relates to innovations and improvements in the
components used in vehicular systems, such as suspension and axle systems/subsystems.
More particularly, the present application relates to a rotatable bar pin bushing assembly for
vehicular systems (e.g., suspensions), such as for use in vocational or heavy haul truck
applications.

Bar pin bushing assemblies for use in vehicular systems, such as suspensions, are
known. Such assemblies are commonly used (o connect dilferent components ol a vehicular
system, such as bcams, brackets, arms, clamps, frames, rails, rods, and other like components.
In connectling these various components together, often times the holes or bores ol one
component, such as a bar pin bushing assembly, must be aligned or registered with the
conncctor(s) (e.g., slots, adapters, holes/bores, etc.) ot another component, such as a beam or
a bracket. Indcxing these components to align or register them can be ditficult, especially 1f
the components that need to be connected are already connected to other components 1n the
system.

Fxisting bar pin bushing assemblies consist of a bar pin fixedly positoned and non-
rotatable within one or more outer bushing components, As an example of such an existing
assembly, a non-rotatable bar bin 1s fixedly positioned within a rubber sleeve that is in turn
fixedly positioned within a metal sleeve. As yet another example, a non-rotatable bar pin is
fixedly positioned directly within a metal sleeve by the use of a bonding agent, adhesive,
resin, or epoxy. In both of these prior art designs, the bar pin 1s fixedly positioned and non-
rotatable within the surrounding bushing components. As a result, when such a bar pin is
non-rotatably fitted to one component (e. g., a walking beam), it is difficult, if not impossible,

to index the non-rotatable bar pin to register/align the holes/bores of the bar pin with the
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connector(s) (e.g., slots, adapters, holes/bores, etc.) of another component (e.g., an axle
bracket).

In view of the conditions identified above with respect to prior bar pin bushing
assemblies for vehicular systems, such as suspensions and axle systems/subsystems, it 1S
desired to provide a new and improved bar pin bushing assembly for such systems. In
particular, it is desirable to have a bar pin bushing assembly that allows for the bar pin to be
freely rotated and easily indexed (e.g., by hand) during installation so that the holes/bores of
the bar pin may be registered/aligned to the connector(s) (e.g., slots, adapters, holes/bores,

eic.) of another component 1n the systeni.
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OVERVIEW

Disclosed herein is a rotatable bar pin bushing assembly for connecting components
in a vehicular system, such as a suspension or axle system/subsystem. The rotatable bar pin
bushing assembly comprises an inner sleeve, an outer sleeve positioned around the inner
sleeve, and an insert positioned between the inner and outer sleeves. The rotatable bar pin
bushing assembly also comprises a bar pin rotatably positioned within the inner sleeve. The
bar pin has at least one end with at least one bore extending therethrough to receive a
fastener. The bar pin is rotatable within the inner sleeve Lo allow indexing ol the bar pin lor
registering the at least one bore ol the bar pin with a connector ol a dillerent component.

Also disclosed herein is a method for assembling the rotatable bar pin bushing
assembly. The method comprising the steps ol positioning an inner sleeve into an insert,
disposing an outer sleeve around the insert and inner sleeve, and 1nserting a bar pin into and

through the inner slceve such that the bar pin 1s free to be rotated within the 1nner sieeve.

W
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BRIEF DESCRIPTION OF THE DRAWINGS

Exemplary embodiments of the invention are described herein with reterence to the
drawings, wherein like parts are designated by like reference numerals, and wherein:

FIG. 1A is a side elevational view of an exemplary embodiment of a rotatable bar pin
bushing assembly.

FIG. 1B is another side elevational view of the rotatable bar pin bushing assembly
shown in FIG. 1A, with several internal structures illustrated by dashed lines.

FIG. 1C is a top view ol the rotatable bar pin bushing assembly shown in FIG. 1B.

FIG. 1D is an end view of the rotatable bar pin bushing assembly shown in FIG. 1B.

FIG. 2A 1s a side clevational view of the bar pin of the rotatable bar pin bushing
assembly shown in FIGS. 1A-1D.

FIG. 2B is a sectional view of the bar pin illustrated in FIG. 2A, taken along lines A-
A thereof.,

FIG. 2C 1s an cnd view of the bar pin shown in FIGS. 2A-2B, with the bore in a
vertical position,

FIG. 3A 1s an end view of the inner sleeve of the rotatable bar pin bushing assembly
shown 1n FIGS. TA-1D.

FIG. 3B 1s a sectional view of the inner sleeve illustrated in FIG. 3A, taken along
lines A-A thereoft,

['G. 4A 1s an end view of the bushing component assembly, including the inner
sleeve, the insert, and the outer sleeve, of the rotatable bar pin bushing assembly shown in
FIGS. 1A-1D.

FIG. 4B 1s a sectional view of the bushing component assembly in FIG. 4A, taken

along lines A-A thereol.
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DETAILED DESCRIPTION

FIGS. 1A-4B 1llustrate an exemplary embodiment of a rotatable bar pin bushing
assembly (generally designated “27) and i1ts components. ‘The rotatable bar pin bushing
assembly 2 may be used to connect components 1n a variety of vehicular systems, such as
vehicle suspension and axle systems/subsystems, as well as other applications requiring the
use of bar pin bushing assemblies for connecting components, As one example, the rotatable
bar pin bushing assembly 2 may be used to connect a walking beam (o an axle bracket in a
vehicular suspension/axle system. It should be understood that the term vehicle 1s used
broadly herein to encompass all kinds ol vehicles, including, but not limuted to, all [orms ol
cars, trucks, buses, recreational vehicles (RVs), motorcycles, ctc. Morcover, for purposcs of
this descripuion, unless specitically described otherwise, the term “vehicle” herein relers to a
vehicle or a trailer. In this way, tor example, a vehicle suspension system refers to a vehicle
suspension Or a trailer suspension,

I'he rotatable bar pin bushing asscmbly 2, in accordance with a given embodiment,
may have and/or provide, but is not limited to having and/or providing, one or more of the
following characteristics: (1) a bar pin that 1s at least initially rotatable within its surrounding
bushing components; (1) a bar pin that may be rotated or indexed to register/align the
holes/bores ot the bar pin to the connector(s) (e.g., slots, adapters, holes/bores, etc.) of a
different and separate component; (iit) a rotatable bar pin that aids in the connection of the
bar pin to another component; (iv) a bar pin that may be easily rotated by hand without the
use of a tool; (v) a bar pin that, although initially rotatable for installation purposes, may
become fixedly positioned within its surrounding bushing components due to oxidization,
deformation, and/or expansion after being installed and used as a connector; and (vi) a bar pin

bushing assembly that does not require bearings or maintenance, such as lubrication.
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As shown 1n FIGS. TA-1D, an exemplary embodiment of the rotatable bar pin
bushing assembly 2 may include a bar pin 4, a bushing component assembly 20, first and
second confinement washers 30, 31, and first and second retention rings 32, 33. The bar pin,
the bushing component assembly, the confinement washers, and the retention rings are all
concentric and share a common axis, as shown in FIGS. 1A-1D. It should be understood that
the rotatable bar pin bushing assembly 2 may include more or less components, depending on
user, design, system, and manufacturing preferences. For example, as discussed in more
detail below, the rotatable bar pin bushing assembly 2 may have only one conlinement
washer and one relention ring, or alternatively, may have no confinement washers or
retention rings.

As shown 1n FIGS. 2A-2C, the bar pin 4 has a [irst end 6 and a second end 7 opposile
the first end. The first and second ends 6, 7 of the bar pin 4 may each have one or more bores
(or holes) for receiving a fastener (not shown), which could be used to conncect the bar pin to
a scparatc and different component (e.g., an axle bracket) of a vchicular system (e.g., a
suspension/axle system). In the exemplary embodiment shown in FIGS. 2A-2B, the first end
O has a first bore &, and the second end 7 has a second bore 9. Both the first and second bores
3, 9 go all the way through the first and second ends 6, 7, respectively, to allow for fasteners
(e.8., bolts) to pass through them. It should be understood that only one of the ends of the bar
pin may have a bore, or alternatively, each end of the bar pin may have more than one bore.
In addition, the bores in the first and second ends of the bar pin may be the same or different
in size and/or shape, and may have any number of different configurations and dimensions.
The size and shape chosen for the bores may depend on several factors, including, but not
limited to, the size and shape of the fasteners used and/or the size and shape of the bores
being registered with the bores in the ends of the bar pin. TFor example, the bores 8, 9 in the

ends of the bar pin may be rectangular. In this way, the inserted fastener may comprise 4
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round head and square neck bolt, known in the art as a carriage bolt. As another example, the
bores 8, 9 in the ends of the bar pin may be circular. In this way, the inserted fastener may
comprnse a hex head bolt. Of course, it should be understood that other suitable fasteners,
and correspondingly sized/shaped bores, may alternatively be used with the bar pin.

5 Each end 6, 7 of the bar pin 4 may also have any number of different sizes, shapes,
and configurations depending on user, design, system, and manufacturing preferences. Each
of the ends of the bar pin may have the same or a different size, shape, and/or configuration.
As shown 1n the exemplary embodiment of FIGS. 2A-2C, each end of the bar piﬁ has the
same square shape with flattened corners, Alternatively, the ends of the bar pin may be

10 entirely square without flattened corners, circular, or some other desirable shape. For

example, the ends of the bar pin may be D-shaped, as described and shown in U.S. Patent No.

7.182.354, which may be referred to herein.

Other than any bores for fasteners, the ends of the bar pin may bc solid, although it
should be understood that some portion of the ends of the bar pin (in addition to the bores)
15 may be hollow. Moreover, drop in shims (not shown) may be added to one or both of the
ends 6, 7 of the bar pin 4 to increase the size and/or stability of the ends. The use of shims
allows the ends of the bar pin to be made smaller or for the ends of the bar pin to fit larger
bores on attached components.
As shown in FIGS. 2A-2B, the bar pin 4 also includes a center shaft 10 positioned
20  between, and integral with, the first and second ends 6, 7 of the bar pin. In the exemplary
embodiment shown and described herein, the center shaft 10 1s cylindrical with a circular
cross-section. The center shaft may be solid, hollow, or a combination of both, and the center
shaft may have any desirable length depending on user, design, system, and manufacturing

preferences. The center shaft 10 may also have a first groove 12 positioned near the first end

25 6 of the bar pin 4, and a second groove 13 positioned near the second end 7 of the bar pin 4,

“s
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as shown in FIGS. 2A-2B. As explained in more detail below, the first and second grooves
12, 13 are designed and adapted to receive the first and second retention rings 32, 33,
respectively. Each of these grooves may extend around the entire circumference of the center
shaft, as shown in FIGS. 2A-2B, or only a portion of the center shatt, depending on the
configuration of the retention rings. If other retention mechanisms are used instead of
retention rings, the grooves may be moditied and adapted to work with such replacement
mechanisms. Of course, il retention rings or other retention mechanisms are not used with
the rotatable bar pin bushing assembly, the grooves of the center shalt of the bar pin may be
eliminated.

The bar pin 4 may be made of a varicty of suitable materials, including, but not
limited to, iron, steel, aluminum, brass, and bronze. Preferably, butl not necessarily, the bar
pin 18 made of steel. Alternatively, the bar pin 4 may be made ot nodular 1ron.

The bushing component asscmbly 20, as shown 1in FIGS. 1A-1C and 4A-4B, of the
rotatable bar pin bushing asscmbly 2 includes an inner slecve 22 positioned around the bar
pin 4, an 1nsert 24 positioned around the inner sleeve 22, and an outer sleeve 26 positioned
around the insert 24. The inner sleeve, insert, and outer sleeve are all concentric and share a
common axis, as shown in FIGS. TA-1D and 4A-4B. It should be understood, however, that
more or less components may be used for the bushing component assembly 20. For example,
two or more ot the components may be combined into a single, integral component,
Alternatively, more sleeves and/or inserts may be used with the bushing component
assembly.

As shown 1n I'IGS. 3A-3B, the inner sleeve 22 is a cylindrical tube with an inner
diameter adapted to receive the bar pin 4. In the exemplary embodiment described and
shown herein, the inner diameter of the inner sleeve 22 is designed to be slightly larger than,

yet closely matched to (1.e., within tight tolerances of), the outer diameter of the center shaft
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10 of the bar pin 4. Consequently, the center shaft, and thus the bar pin, are capable of
rotating (preferably, freely rotating) within the inner sleeve. However, because the inner
diameter of the inner sleeve and the outer diameter of the center shaft are closely matched 1n
size to very tight tolerances, oxidization, deformation, and/or expansion after installation and
during use of the rotatable bar pin bushing assembly 2 may cause the bar pin 4 to lock or
seize up within the inner sleeve 22, Thus, the bar pin 4 may eventually be no longer rotatable
with respect to the inner sleeve 22 (or the bushing component assembly 20).

Such a result — 1.e., the bar pin being rotatable at the time ol 1nstallaton, but not
rotatable alter installation — 1s advantageous and desirable. For instance, the bar pin being
rotatablc at the time of installation helps the installer index, by hand, the bar pin and its bores
o register/align them with the bores of a connecting component, On the other hand, the bar
pin being non-rotatable after installation (and some use 1n the system) prevents unwanted
wear from occurnng because of constant or frequent rotational movement between the bar
ptn and the inner slecve. With the bar pin and the inner sleeve becoming fixed and non-
rotatable with respect to each other, thereby preventing rotational wear of the bar pin and/or
the imner sleeve, there 1s also no need to provide bearings or lubrication between these
components.

The length of the inner sleeve 22 may the same, shorter, or longer than the center
shaft 10 of the bar pin 4. In the exemplary embodiment shown in FIGS. 1A-1B, the length of
the inner sleeve 22 1s matched to the length of the center shaft 10 of the bar pin 4, except that
the 1inner sleeve is slightly shorter than the center shaft to allow for the use of the confinement
washers 30, 31 and the retention rings 32, 33.

The 1nner sleeve 22 may be made of a variety of suitable materials, including, but not
hmited to, iron, steel, aluminum, brass, and bronze. Preferably, but not necessarily, the inner

sleeve 18 made of steel, Alternatively, the inner sleeve 22 may be made of bronze. The



10

CA 02791465 2012-08-28

WO 2011/112203 PCT/US2010/034541

material for the inner sleeve may be selected in conjunction with the matenal for the bar pin
such that oxidization, deformation, and/or expansion between the inner sleeve and bar pin 1s
promoted after the rotatable bar pin bushing assembly has been installed and 1s 1n use 1n a
vehicular system. For example, if steel 1s chosen for the bar pin, then it may be desirable to
select steel for the inner sleeve.

As shown in FIGS. 4A-4B, the insert 24 1s a cylindrical tube positioned around the
inner sleeve 22, and sandwiched between the inner sleeve 22 and the outer sleeve 26. In one
exemplary embodiment, the insert 24 may be, but does not have to be, chemucally bonded and
[ixed (o one or both of the inner sleeve 22 and the outer sleeve 26 with a bonding agent (e.g.,
adhesive, resin, or cpoxy). The bonding agent may be applied to the outer and/or inner
surfaces of the insert, the outer surface ol the inner sleeve, the inner surlace ol the ouler
sleeve, or a combination of these surtaces, and may occur prior to, during, and/or after
assembly of the bushing component assembly., As an cxample, the bonding agent may
compris¢c Chemlok® manufactured by the Lord Corporation, Cary, North Carolina, USA.
Other examples of the bonding agent are also possible. In addition, the surfaces of the inner
and outer sleeves adjacent to the insert may be coated with phosphate to assist in the bonding
process. As a result of this bonding between these components, the inner sleeve, insert, and
outer sleeve are fixed and non-rotatable with respect to each other.

The insert 24 may be the same length as the inner sleeve 22, as shown in FIG. 4B, but
the 1nsert could be shorter or longer depending on user, design, system, and manufacturing
preferences. Moreover, the insert 24 1s preferably, but not necessarily, made of an
elastomeric matenial (i.e., an elastomer), such as natural rubber, synthetic rubber, styrene
butadiene, synthetic polyisoprene, butyl rubber, nitrile rubber, ethylene propylene rubber,

polyacrylic rubber, high-density polyethylene, thermoplastic elastomer, a thermoplastic olefin

10
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(TPO), urethane, polyurethane, a thermoplastic polyurethane (TPU), or some other type ot
elastomer.

As shown in ['IGS. 4A-4B, the outer sleeve 26 is a cylindrical tube positioned around
the insert 24. The outer sleeve 1s designed and adapted to be positioned and fitted 1n a bore or
bushing of a separate and different component (e.g., walking beam) of a vehicular system
(e.g., suspension/axle system). As mentioned above, the outer sleeve may be bonded to the
insert with a bonding agent. In addition to this bonding, or as an alternative, the outer sleeve
may be crimped, swaged, clamped, shrunk, pressured, or otherwise delormed onto/into the
insert, In any event, the outer sleeve may be lixed in position around the insert.

In the exemplary embodiment shown 1n FIG. 4B, the outer sleeve 26 1s shorter 1n
length than the 1nsert 24, As an alternative, the outer sleeve may be the same length as, or
longer than, the insert 24, If longer, the ends of the outer sleeve 26 may be curled or rolled
over the sides of the insert. With respect to its matenal, the outer sleeve 26 may be made of a
varicty ot suitable matenals, including, but not Iimited to, iron, stcel, aluminum, brass, and
bronze. Preterably, but not necessarily, the outer sleeve is made of steel. Alternatively, the
outer sleeve may be made ot bronze.

Returning to FIGS. T1A-1D, the first confinement washer 30 is positioned on the
center shaft 10 of the bar pin 4 between the first groove 12 and the bushing component
assembly 20, and the second confinement washer 31 is positioned on the center shaft 10 of
the bar pin 4 between the second groove 13 and the bushing component assembly 20).
Similarly, the first retention ring 32 is positioned 1n the first groove 12 on the center shaft 10
of the bar pin 4 adjacent to the first confinement washer 30, and the second retention ring 33
1s positioned 1n the second groove 13 on the center shaft 10 of the bar pin 4 adjacent to the
second confinement washer 31.  According to this exemplary design, the confinement

washers 30, 31 hold the insert 24 in place and constrain the insert from axial elongation due

11
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to radial and/or torsional loads on the rotatable bar pin bushing assembly during use. In turn,
the retention rings 32, 33 hold (i.e., retain) the confinement washers 1n place with respect to
the bar pin. Since the confinement washers of this exemplary design have a larger outer
diameter than the inner sieeve, and the retention rings are locked in position within the
grooves of the bar pin, the confinement washers and retention rings together prevent the bar
pin from moving axially within the inner sleeve.

In one alternative embodiment, the confinement washers 30, 31 are not used (o hold
the nsert 1n place or (o keep the insert [rom axially elongating. In such an embodiment, the
outer sleeve may be longer than the insert and the ends ol the outer sleeve may be curled or
rolled over the ends of the insert. For yet further alternative embodiments, those of ordinary
skill in the art would appreciate other ways and mechanisms beside the conlinement washers
to constrain and hold the insert.

Other retention mechanisms may also be used instead of the retention rings 32, 33 to
sccure the continement washers 30, 31. For cxample, clamps, pins, Collars, keys, slots, snap
locks, nuts, and other fasteners may be used. Such alternative retention mechanisms may be
separate from the bar pin or formed integral with it. For example, in one alternative
embodiment, an integral shoulder or flange may be formed in place of one of the grooves on
the bar pin to retain the adjacent confinement washer.

It should be understood that, like the confinement washers, a retention mechanism
(e.g., the retention rings) 18 not necessary to retain the confinement washers. l'or instance, the
confinement washers may be swaged onto/into the inner sleeve or the bar pin, or
alternatively, deformed in such a manner as to be fixedly attached to the bar pin without the
use of a separate retention mechanism. Of course, it should also be understood that if the
confinement washers are not used, the retention rings (or other retention mechanisms) may be

unnecessary as well. In such a case, the grooves 12, 13 may be removed from the bar pin.
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The above components of the rotatable bar pin bushing assembly 2 may be assembled
as follows. As an imtial step, the bushing component assembly 2() may be assembled. To
assemble the bushing component assembly, the inner sleeve 22 may be disposed or
positioned into the nsert 24, and then the insert 24 may be disposed or positioned 1nto the
outer sleeve 26 (or the outer sleeve 26 may be disposed or positioned around the insert 24),
As stated above, one or more of these components — the inner sleeve, the insert, and the outer
sleeve — may be bonded and [ixedly attached to each other.

Once the bushing component assembly has been lormed, the next step is to insert the
bar pin 4 through the inner sleeve 22, with the center shalt 10 ol the bar pin being [ree to
rotatc within the 1nner sleeve. It necessary, the inner slecve may be recamed (o increase its
inner diameter and allow a better lit/rotation ol the bar pin. In one exemplary embodiment,
the bar pin fits within the inner sleeve such that the bar pin is free to be rotated by hand
without the usc of a tool.

Ncext, the confinement washers 30, 31 are positioned on the center shaft of the bar pin,
with each confinement washer abutting an opposite side of the insert (and possibly the inner
sleeve). Once the confinement washers are in position, the retention rings 32, 33 may be
locked 1nto position in their respective grooves 12, 13 on the center shaft of the bar pin to
hold the confinement washers in place. At that point, the bar pin bushing assembly 2 has
been fully assembled and may be used to connect different components in a vehicular system,
such as a suspension/axle system.

It should be understood, however, that other methods may be employed to assemble
the rotatable bar pin bushing assembly 2, as recognized by those of ordinary skill in the art.
As an example of such an alternative method, the bar pin 4 may be inserted into the inner
sleeve 22 before the bushing component assembly 20 is assembled. Of course, if

confinement washers or retention rings are not used in the rotatable bar pin bushing

13
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assembly, those steps may be eliminated from the assembly method and/or replaced with
other steps (e.g., swaging different components together, curling or rolling the ends ot the
outer sleeve over against the sides of the insert, etc.).

The exemplary embodiment, as well as the alternative embodiments, described and
shown herein provide for several new and useful advantages. First, the bar pin 4 1s at least
initially rotatable within the bushing component assembly 20, and therefore, may be rotated
or indexed to register/align the holes/bores 8, 9 ol the bar pin to the connector(s) (e.g., slots,
adaplers, holes/bores, etc.) ol a dilferent and separate component. Being able rotate/index the
bar pin Lo register/align the holes/bores 1n this lashion makes it easier 10 connect two different
components together with the bar pin bushing assembly, especially when the different
components are already in place and attached to other components. Without being able (o
rotate the bar pin, registering and aligning the holes/bores of the bar pin with the connector(s)
(e.g., slots, adapters, holes/bores, etc.) of another component would be difficult, if not
umpossible — especially if the components arc alrcady connected to other components in the
vehicular system. In fact, in the case of a non-rotatable bar pin, the component may have to
be removed from one or more other components in the system before attaching it to the bar
pin. In other cases, the component’s bushing may have to be discarded and replaced with
another one that is better registered/aligned with the non-rotatable bar pin. With the rotatable
bar pin bushing assembly described and shown herein, however, these drawbacks are
eliminated.

As mentioned above, other advantages of the rotatable bar pin bushing assembly
described and shown herein include a bar pin that, although initially rotatable for installation
and assembly purposes, may become fixedly positioned and non-rotatable within the
surrounding bushing component assembly after installation (and some use in the system) due

to oxidization, deformation, and/or expansion. As a result of the bar pin becoming non-
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rotatable after installation/use, undesirable rotational wear between the bar pin and the inner
sleeve 1s prevented, and bearings or lubrication between these components to prevent such

rotational wear 1§ unnecessary.

Although the present invention has been described with reference to its

5
preferred embodiments, it will be understood that the scope of the claims should
not be limited by the preferred embodiments, but should be given the broadest
interpretation consistent with the description as a whole.
10

Finally, the word “exemplary” is used herein (0 mean “serving as an example,
instance, or illustration,” Any embodiment described herein as “exemplary”™ is not

necessarily to be construed as preferred or advantageous over other embodiments,
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We claim:

1. A rotatable bar pin bushing assembly for connecting components in a vehicular system,

the assembly comprising:

a cylindrical inner sleeve having an inner surface comprised of a first metal;

an outer.sleeve positioned around the inner sleeve;

an insert positioned between the inner and outer sleeves;

a bar pin having a cylindrical outer surface comprised of a second metal rotatably

positioned within the inner sleeve, the bar pin having a first end and a second end opposite the

first end, the first end or the second end having a bore extending therethrough to receive a

fastener;

wherein the bar pin is rotatable within the inner sleeve to allow indexing of the bar pin

for aligning the bore of the bar pin with a connector of a different component;

a first confinement washer positioned on a center shaft of the bar pin near the first end of

the bar pin and against the insert to hold the insert in place; and

a first retention ring positioned within a first groove on the center shaft of the bar pin, the

first retention ring holding the first confinement washer in place against the insert.

2. The rotatable bar pin bushing assembly of claim 1 wherein the inner sleeve, the outer

sleeve, and the bar pin are all made of metal, and the insert 1s made of rubber.

3. The rotatable bar pin bushing assembly of claim 1 wherein the inner sleeve, outer sleeve,

and insert are fixedly positioned and non-rotatable with respect to each other.

16
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4. The rotatable bar pin bushing assembly of claim 1 wherein the inner sleeve has an inner

diameter that is closely matched to an outer diameter of the center shaft of the bar pin, and the
bar pin is restricted from rotation within the inner sleeve after the rotatable bar pin bushing
assembly has been installed and used in a vehicular system because of at least one of oxidization,

deformation, and expansion at the interface between the inner surface of the inner sleeve and the

outer surface of the bar pin.

5. The rotatable bar pin bushing assembly of claim 4, wherein the first metal and the second

metal are comprised of one of iron, steel, aluminum, brass, and bronze.

6. The rotatable bar pin bushing assembly of claim 5, wherein the first metal and the second

metal are both comprised of steel.

7. The rotatable bar pin bushing assembly of claim 1, wherein the first metal and the second

metal are comprised of one of iron, steel, aluminum, brass, and bronze.

8. The rotatable bar pin bushing assembly of claim 1, wherein the first metal and the second

metal are both comprised of steel.

9. A rotatable bar pin bushing assembly for connecting components in a vehicular system,

the assembly comprising:

a cylindrical inner sleeve having an inner surface comprised of a first metal;

an outer sleeve positioned around the 1inner sleeve;

an insert positioned between the inner and outer sleeves; and

17
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a bar pin having a cylindrical outer surface comprised of a second metal rotatably

positioned within the inner sleeve, the bar pin having a first end and a second end opposite the

first end, the first end or the second end having a bore extending therethrough to receive a

fastener:

wherein the bar pin is rotatable within the inner sleeve to allow indexing of the bar pin
for aligning the bore of the bar pin with a connector of a different component;

a first confinement washer positioned on a center shaft near the first end of the bar pin.

and against the insert to hold the insert 1n place;

a second confinement washer positioned on the center shaft near the second end of the

bar pin and against the insert to hold the insert in place; and
a first retention ring positioned with a first groove on the center shaft of the bar pin, the
first retention ring holding the first confinement washer 1n place against the insert, and a second

retention ring positioned within a second groove on the center shaft of the bar pin, the second

retention ring holding the second confinement washer in place against the insert.

10. A rotatable bar pin bushing assembly for connecting components in a vehicular system,

the assembly comprising:

a cylindrical inner sleeve having an inner surface comprised of a first metal;
an outer sleeve positioned around the inner sleeve;

an insert positioned between the inner and outer sleeves; and

a bar pin having a cylindrical outer surface comprised of a second metal rotatably

disposed in the inner sleeve, the bar pin having a first end and a second end opposite the first
end, each of the first and second ends extending beyond the inner sleeve, each of the first and

second ends of the bar pin having a bore to receive a fastener, each bore extending through its

18
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respective end of the bar pin, the bar pin also having a center shaft between the first and second

ends, the center shaft being rotatably positioned within the inner sleeve;

whereln the bar pin is freely rotatable within the inner sleeve to allow indexing of the bar
pin for aligning at least one of the bores of the bar pin with a connector of a different component;
a first confinement washer positioned on the center shaft near the first end of the bar pin
and against the msert to hold the insert in place, and a second confinement washer positioned on

the center shaft near the second end of the bar pin and against the insert to hold the insert in

place; and

a Tirst retention ring posttioned within a first groove on the center shaft of the bar pin, the

first retention ring holding the first confinement washer in place against the insert, a second

retention ring positioned within a second groove on the center shaft of the bar pin, the second

retention ring holding the second confinement washer in place against the insert, and wherein the

confinement washers and retention rings restrict the bar pin from moving axially within the inner

sleeve.

11.  The rotatable bar pin bushing assembly of claim 10 wherein the inner sleeve, the outer

sleeve, and the bar pin are all made of metal, and the insert 1s made of rubber.

12. The rotatable bar pin bushing assembly of claim 10 wherein the outer sleeve i1s adapted to

be inserted into a bushing 1n a walking beam, and at least one of the bores of the bar pin is

adapted to be registered with and fastened to a connector of an axle bracket.

13.  The rotatable bar pin bushing assembly of claim 10, wherein the first metal and the

second metal are comprised of one of iron, steel, aluminum, brass, and bronze.

19
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14. The rotatable bar pin bushing assembly of claim 9, wherein the first metal and the second

metal are comprised of one of 1ron, steel, aluminum, brass, and bronze.

20
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