wo 2014/093004 A 1[I I 0FV OO0 R RO R

(43) International Publication Date

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Ny
Organization é
International Bureau -,

=

\

(10) International Publication Number

WO 2014/093004 A1

19 June 2014 (19.06.2014) WIPOIPCT
(51) International Patent Classification: (81) Designated States (uniess otherwise indicated, for every
F16F 1/38 (2006.01) B60G 7/00 (2006.01) kind of national protection available): AE, AG, AL, AM,
B60K 5/12 (2006.01) B60G 21/055 (2006.01) AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,
21) Tnt tional Application Number: BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM,
(21) International Application Number: DO, DZ. EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
PCT/US2013/071768 HN, HR, HU, ID, IL, IN, IR, IS, JP, KE, KG, KN, KP, KR,
(22) International Filing Date: KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD, ME,
25 November 2013 (25.11.2013) MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,
OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA,
(25) Filing Language: English SC, SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM,
(26) Publication Language: English ?’V’ TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM,
(30) Priority Data: . L
61/735,131 10 December 2012 (10.12.2012) Us (84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
(71) Applicant: ILLINOIS TOOL WORKS INC. [US/US]; GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, SZ, TZ,
155 Harlem Avenue, Glenview, Illinois 60025 (US). UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,
(72) Tnventors: MARK, Dennis M.; c/o Tllinois Tool Works TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
Inc., 3600 West Lake Avenue, Glenview, Illinois 60026 EE, ES, FL, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
) L MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM,
(US). TROTTER, Jason K.; c/o Illinois Tool Works Inc.,
3600 West Lake Avenue, Glenview, Illinois 60026 (US). TR), OAPI (BF, BI, CF, CG, CI, CM, GA, GN, GQ, GW,
o KM, ML, MR, NE, SN, TD, TG).
FIELD, Troy S.; c/o Illinois Tool Works Inc., 3600 West > ’ O
Lake Avenue, Glenview, Illinois 60026 (US). Published:
(74) Agent: HAUPTMAN, Benjamin J.; Lowe Hauptman & —  with international search report (Art. 21(3))
H.al.n’ LLP, 2318 Mill Road, Suite 1400, Alexandria, Vir- __ before the expiration of the time limit for amending the
ginia 22314 (US). claims and to be republished in the event of receipt of
amendments (Rule 48.2(h))
(54) Title: RING LINK ASSEMBLY
(57) Abstract: A ring link assembly is configured to
20a 16 securely link a first component to a second compon-
ent. The assembly may include a first housing defin-
10__\ ing a first passage having a first center, and a
38 second housing defining a second passage having a
§ '/ second center. The first and second centers may

reside in a common plane. A connecting beam con-
nects the first housing to the second housing. The
connecting beam may be canted with respect to the
common plane. One or both of the first and second
housings may connect to the connecting beam
through an arcuate transition joint. A cant of the
connecting beam and/or a curvature of the arcuate
transition joint may be configured to reduce mech-
anical interference between the assembly and one or
both of the first and second components.



WO 2014/093004 PCT/US2013/071768

RING LINK ASSEMBLY
RELATED APPLICATIONS

[0001] This application relates to and claims priority benefits from U.S. Provisional
Patent Application No. 61/735,131 entitled “Ring Link Assembly,” filed December 10, 2012,

which is hereby incorporated by reference in its entirety.

FIELD OF EMBODIMENTS OF THE DISCLOSURE

[0002] Embodiments of the present disclosure generally relate to ring link
assemblies, and more particularly to ring link assemblies that are configured to link or otherwise

connect two separate components together.

BACKGROUND

[0003] Various vehicles utilize ring links to connect certain components together.
For example, ring links may be used to connect a suspension system to a stabilizer bar. In such
an application, the ring links transmit loads between the suspension system and the stabilizer bar.
The ring links are used and configured to allow stable cornering and reduce body roll. In
contrast to an assembly that directly bolts a stabilizer bar to a suspension system, ring links allow

additional articulation and provide flexibility when designing a vehicle.

[0004] In general, a ring link includes a main body that retains elastomeric cylindrical
bushings at opposite ends. Studs, tubes, or loose fasteners are retained within the bushings. The
main body may be formed of plastic, aluminum, or steel, for example. The bushings are
typically held within passages by friction and compression of the rubber. Additionally, outer

retaining lips may retain the bushings in place.

[0005] In general, the main body of the ring link is linear and resides within a
common plane that contains the centers of both the bushings. For example, a first end ring of the
ring link connects to a second ring at opposite ends of a linear beam extending therebetween.
The linear beam typically connects to interior edges of both the first and second end rings. The
entire ring link, including the end rings and beam may be within a single common plane or

common planes. The end rings may be parallel or perpendicular with one another.
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[0006] However, it has been found that known ring links may have portions that
interfere with connected components. Once connected to the components, portions of the end
rings or main body may abut into structural components of a suspension system and/or stabilizer

bar, for example.

SUMMARY OF EMBODIMENTS OF THE DISCLOSURE

[0007] Embodiments of the present disclosure provide a ring link assembly
configured to securely link a first component to a second component. The ring link assembly
may include first and second housings and a connecting beam that connects the first housing to
the second housing. The first housing may define a first passage having a first center. The first
housing may be configured to securely connect to the first component. The second housing may
define a second passage having a second center. The second housing may be configured to
securely connect to the second component. The first and second centers may reside in a common
plane. The connecting beam may be canted or angled with respect to the common plane. The
cant of the connecting beam is configured to reduce mechanical interference between the ring

link assembly and one or both of the first and second components.

[0008] The first and/or second housings may connect to the connecting beam through
an arcuate transition joint. A curvature of the arcuate transition joint is configured to reduce
mechanical interference between the ring link assembly and one or both of the first and second

components.

[0009] In at least one embodiment, one or both of the first and second housings may
connect to the connecting beam through a preventative protuberance configured to mechanically
interfere with one or both of the first and second components to prevent improper connection
between the ring link assembly and one or both of the first and second components. The
preventative protuberance may include a bump formed at a juncture of the connecting beam and

one or both of the first and second housings.

[0010] In at least one embodiment, one or both of the first and second housings may
include one or more securing protuberances extending within the first or second passages,
respectively. The securing protuberance(s) is configured to securely engage a bushing that is
configured to be retained within the first or second passages. The securing protuberance(s) may

include one or more or ridges, ribs, bumps, or dimples.

_0
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[0011] In at least one embodiment, the connecting beam may include a linear cross-
section. The first housing may be perpendicularly-oriented with respect to the second housing.

Alternatively, the first housing may be parallel with respect to the second housing.

[0012] The ring link assembly may also include a first bushing retained within the
first passage, a first fastening tube retained by the first bushing, a second bushing retained within

the second passage, and a second fastening tube retained by the second bushing.

[0013] Certain embodiments of the present disclosure provide a system that may
include a suspension sub-system, a stabilizer bar, and a ring link assembly that securely links the

suspension sub-system to the stabilizer bar.

[0014] Certain embodiments of the present disclosure provide a ring link assembly
configured to securely link a first component to a second component. The ring link assembly
may include first and second housings and a connecting beam that connects the first housing to
the second housing. One or both of the first and second housings may connect to the connecting
beam through an arcuate transition joint. A curvature of the arcuate transition joint is configured
to reduce mechanical interference between the ring link assembly and one the first and/or second

components.

BRIEF DESCRIPTION OF SEVERAL VIEWS OF THE DRAWINGS

[0015] Figure 1 illustrates a front perspective view of a ring link assembly, according

to an embodiment of the present disclosure.

[0016] Figure 2 illustrates a rear perspective view of a ring link assembly, according

to an embodiment of the present disclosure.

[0017] Figure 3 illustrates a front view of a ring link assembly, according to an

embodiment of the present disclosure.

[0018] Figure 4 illustrates a lateral view of a ring link assembly, according to an

embodiment of the present disclosure.

[0019] Figure 5 illustrates a perspective view of an arcuate transition joint of a
circumferential housing of a ring link assembly, according to an embodiment of the present

disclosure.
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[0020] Figure 6 illustrates a front view of an arcuate transition joint of a
circumferential housing of a ring link assembly, according to an embodiment of the present

disclosure.

[0021] Figure 7 illustrates a perspective view of a bushing and fastening tube being

inserted into a circumferential housing, according to an embodiment of the present disclosure.

[0022] Figure 8 illustrates an axial cross-sectional view of a circumferential housing

retaining a bushing and fastening tube, according to an embodiment of the present disclosure.

[0023] Figure 9 illustrates a perspective front view of a circumferential housing,

according to an embodiment of the present disclosure.

[0024] Figure 10 illustrates a perspective front view of a circumferential housing,

according to an embodiment of the present disclosure.

[0025] Figure 11 illustrates a front view of a circumferential housing, according to an

embodiment of the present disclosure.

[0026] Figure 12 illustrates a perspective bottom view of a ring link assembly
securing a stabilizer bar to a suspension system, according to an embodiment of the present

disclosure.

[0027] Figure 13 illustrates a perspective top view of a ring link assembly securing a

stabilizer bar to a suspension system, according to an embodiment of the present disclosure.

[0028] Figure 14 illustrates a perspective bottom view of a ring link assembly
improperly connected to a suspension system, according to an embodiment of the present

disclosure.

[0029] Figure 15 illustrates a front perspective view of a ring link assembly,

according to an embodiment of the present disclosure.

[0030] Before the embodiments of the disclosure are explained in detail, it is to be
understood that the disclosure is not limited in its application to the details of construction and
the arrangement of the components set forth in the following description or illustrated in the
drawings. The disclosure is capable of other embodiments and of being practiced or being

carried out in various ways. Also, it is to be understood that the phraseology and terminology
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used herein are for the purpose of description and should not be regarded as limiting. The use of
"including" and "comprising" and variations thereof is meant to encompass the items listed

thereafter and equivalents thereof as well as additional items and equivalents thereof.

DETAILED DESCRIPTION OF EMBODIMENTS OF THE DISCLOSURE

[0031] Figure 1 illustrates a front perspective view of a ring link assembly 10,
according to an embodiment of the present disclosure. The ring link assembly 10 includes a
main body 12 including an end ring 14 connected to an end ring 16 (at an opposite end of the
main body 12) through a connecting beam 18. The main body 12 may be formed from various
materials, such as plastic, aluminum, steel, and/or the like. The main body 12 may be integrally
formed and molded from a single piece of material. For example, the main body 12 may be
formed of injection molded plastic. Alternatively, the main body 12 may be formed from
separate and distinct components that are bonded together and/or connected through fasteners

and/or adhesives.

[0032] The end ring 16 includes a housing, such as an outer circumferential housing
20a, that defines a passage, such as an internal cylindrical passage 22a. One or more support
struts 24 may tangentially extend from an outer surface of the circumferential housing 20a to
lateral surfaces 26 of the connecting beam 18. The support struts 24 provide bracing support to
the end ring 16 with respect to the connecting beam 18. While not shown, support struts may
also connect an outer surface of a circumferential housing 20b of the end ring 14 to a front or

rear surface 28 and 30, respectively, of the connecting beam 18.

[0033] As shown, another housing, such as the circumferential housing 20b of the
end ring 14, also defines a passage, such as an internal cylindrical passage 22b, and connects to
the front surface 28 of the connecting beam 18 through an arcuate transition joint 32. The
arcuate transition joint 32 may curve from the circumferential housing 20 toward the front
surface 28 of the connecting beam 18. The curve of the arcuate transition joint 32 may curve
away from the curvature of the circumference of the cylindrical passage 22b. As shown in
Figure 1, the arcuate transition joint 32 may diverge from the curvature of the circumference of
the cylindrical passage 22b. While not shown, the end ring 16 may also connect to the lateral

surfaces 26 of the connecting beam through one or more arcuate transition joints.
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[0034] As shown, the end ring 16 may be perpendicular to the end ring 14. For
example, a longitudinal axis 34 of the end ring 14 may be perpendicular to a longitudinal axis 36
of the end ring 16. The longitudinal axis 34 may be aligned with the X-axis, while the
longitudinal axis 36 may be aligned with the Y-axis, which may be orthogonal to the X-axis.
The end rings 14 and 16 may be separated from one another a distance along the Z-axis, which is
orthogonal to both the X- and Y-axes. Alternatively, the end rings 14 and 16 may be parallel
with one another, such that their respective longitudinal axes 34 and 36, respectively, are aligned

with and along the same axis.

[0035] The ring link assembly 10 may also include a cylindrical bushing 40 retained
within each cylindrical passage 22a and 22b, respectively. Each bushing 40 may in turn retain a
fastening tube 42 therein. The fastening tube 42 may connect to a component, such as a
suspension system or stabilizer bar. Optionally, the fastening tube 42 may form a portion of the

suspension system or stabilizer bar.

[0036] Figure 2 illustrates a rear perspective view of the ring link assembly 10,
according to an embodiment of the present disclosure. The rear surface 30 of the connecting
beam 18 may include recessed longitudinal channels 44 separated by a longitudinal rib 46. The
longitudinal channels 44 may be configured to provide reduced mass to the connecting beam 18,
while the longitudinal rib 46 provides stiffening support. The connecting beam 18 may include
more or less channels 44 than shown. In at least one embodiment, the rear surface 30 may not
include channels 44 and/or the rib 46, but may instead be a flat planar surface, such as the front
surface 28 (shown in Figure 1). Additionally, alternatively, the front surface 28 may include one

or more longitudinal channels and ribs.

[0037] The circumferential housings 20a and 20b may also include cored-out areas
48, which may be configured to reduce the overall material of the ring link assembly 10.

Alternatively, the circumferential housings 20a and 20b may not include the cored-out areas 48.

[0038] Figure 3 illustrates a front view of the ring link assembly 10. As shown in
Figure 3, the longitudinal axis 36 of the circumferential hosing 20a is parallel to the Y-axis, and
is perpendicular to the longitudinal axis 34 of the circumferential housing 20b, which is parallel

to the X-axis. Each bushing 40 may be retained within the respective housings 20a and 20b such
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that ends 50 of the bushings 40 extend out of the housings 20a and 20b. The fastening tubes 42
may be of varying lengths and may extend through and past the ends 50 of the bushings 40.

[0039] Figure 4 illustrates a lateral view of the ring link assembly 10. The center 60
of the housing 20a and the center 62 of the housing 20b are contained within a common plane
64. Each center 60 and 62 may be a radial, axial, and longitudinal center of each respective
housing 20a and 20b. As shown in Figure 4, the centers 60 and 62 may be connected to one
another through a line that is parallel with the Z-axis. The centers 60 and 62 may be contained
within and aligned with and along the common plane 64 in order to provide increased strength

that resists buckling.

[0040] The centers 60 and 62 reside in the common plane 64. Notably, however, a
central longitudinal axis 70 of the connecting beam 18 may not be contained within the plane 64.

Instead, the central longitudinal axis 70 is canted and angled with respect to the plane 64.

[0041] The connecting beam 18 may be canted or angled with respect to the plane 64.
For example, the longitudinal axis 70 of the connecting beam 18 may be canted with respect to
the plane 64 at an angle 6, which may be between 15°-35°, for example. Alternatively, the angle
0 may be less than 15° or greater than 35°. The rear surface 30 of the connecting beam 18 may
connect to a flat planar surface 72 of the housing 20b at the angle 0, thereby forming a
preventative protuberance 74, such as a bump, ridge, ledge, or the like, at the juncture
therebetween. The preventative protuberance 74 may provide increased strength to the ring link
assembly 10, and may be configured to mechanically interfere with a component to prevent
improper installation thereto. For example, the preventative protuberance 74 may interfere with
a component, such as spring link or collar of a suspension system, when one attempts to
incorrectly secure the ring link assembly 10 to the component. Conversely, the preventative
protuberance 74 does not mechanically interfere with the component when properly secured

thereto.

[0042] While the connecting beam 18 may be canted or angled, as shown in Figure 4,
the connecting beam 18 may generally be linear. The straight, linear cross-section of the
connecting beam 18 may provide increased strength that resists buckling stresses or strains. The
linear cross-section of the connecting beam 18 contrasts with a C-shape or offset cross-section,

which may be weaker and susceptible to material fatigue.

-7 -
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[0043] As noted above, a curve 76 of the arcuate transition joint 32 may diverge from
a circumferential curve 78 of the cylindrical passage 22b of the housing 20b. The arcuate
transition joint 32 provides a contoured surface configured to provide dynamic clearance with a
component to which the ring link assembly 10 secures. For example, the curve 76 of the arcuate
transition joint 32 is sized and shaped so that the housing 20b and the connecting beam 18 do not
mechanically interfere with or adversely abut into the component when the assembly 10 is

secured thereto.

[0044] Figures 5 and 6 illustrate perspective and front views, respectively, of the
arcuate transition joint 32 of the circumferential housing 20b of the ring link assembly 10,
according to an embodiment of the present disclosure. Referring to Figures 5 and 6, the arcuate
transition joint 32 provides a curved lead edge that provides clearance with a curved edge of a
component, such as a spring link or collar. Further, the geometry of the arcuate transition joint
32 shifts (in contrast to an assembly without an arcuate transition joint) a centroid 80 of the
housing 20b toward the longitudinal axis 34 of the housing 20b. It has been found that the
arcuate transition joint 32, in shifting the centroid 80 toward the longitudinal axis 34, provides
increased strength to the ring link assembly 10, thereby resisting buckling stresses and/or strains.
Further, the arcuate transition joint 32 may increase a loading area on the housing 20b. While
Figures 5 and 6 show an arcuate transition joint 32 having channels formed therein, the arcuate
transition joint 32 may optionally include a smoothed, contiguous outer surface, such as shown

in Figures 1 and 3, for example.

[0045] Referring to Figures 1-6, as noted above, while the housing 20b is shown
connecting to the connecting beam 18 through the arcuate transition joint 32, the housing 20a
may also connect to the connecting beam 18 through an arcuate transition joint 32. Further, each
of the housings 20b and 20a may include one or more arcuate transition joints 32 that connect to
any surface of the connecting beam 18. For example, the housing 20b may connect to the
connecting beam 18 through front and rear arcuate transition joints that connect to front and rear
surfaces 28 and 30, respectively, of the connecting beam 18. Also, the housing 20a may include
lateral arcuate joint transition joints that connect to the lateral surfaces 26 of the connecting beam
18. When multiple arcuate transition joins 32 are used, the curvature of the arcuate transition
joints 32 may be conforming or non-conforming. For example, if front and rear arcuate

transition joints are used to connect the housing 20b to the connecting beam 18, both the front

_8-
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and rear arcuate transition joints may have the same radius and/or curvature, or differing radii

and curvature.

[0046] The curve 76 of the arcuate transition joint 32 curves from the housing 20b
into the connecting beam 18 in order to direct forces toward the plane 64. In this manner, the
forces may be directed toward the plane 64 or longitudinal center line, while the transition curve
32 does not interfere with or adversely abut into the component to which the housing 20b

connects.

[0047] Figure 7 illustrates a perspective view of a bushing 40 and fastening tube 42
being inserted into the circumferential housing 20a, according to an embodiment of the present
disclosure. In order to secure the bushing 40 into the cylindrical passage 22a, the bushing 40 is
aligned with the cylindrical passage 22a and urged therein in the direction of arrow 90. The
bushing 40 may be formed of an elastomeric material and may flex into secure engagement

within the cylindrical passage 22a.

[0048] The fastening tube 42 may be similarly aligned with an internal passage 92 of
the bushing 40 and urged therein in the direction of arrow 94. The fastening tube 42 may be
formed of metal, such as steel or aluminum. The bushing 40 may be bonded to one or both of

the housing 20a and/or the fastening tube 42.

[0049] While the bushing 40 and the fastening tube 42 are shown with respect to the
housing 20a, the housing 20b may receive and retain a bushing and fastening tube in a similar

fashion.

[0050] Figure 8 illustrates an axial cross-sectional view of the circumferential
housing 20a retaining the bushing 40 and the fastening tube 42, according to an embodiment of
the present disclosure. As shown, the ends 50 of the bushing 40 may have a diameter that
exceeds that of the cylindrical passage 22a. Because the bushing 40 may be formed of an
elastomeric material, such as rubber, as the bushing 40 is urged into the cylindrical passage 22a,
the lead end 50 may contract and pass through the passage 22a. As the lead end 50 passes out of
the passage 22a, the lead end 50 may expand back to its at-rest position, and the bushing 40 may

be securely retained within the passage 22a between the expanded, at-rest ends 50.
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[0051] As shown in Figure §, each of the housing 20a, the bushing 40, and the
fastening tube 42 may be coaxial. As such, the longitudinal axis 36 of the housing 20a may be
the same for the bushing 40 and the fastening tube 42. While not shown, the inner diameter of

the bushing 40 may also be tapered, similar to the outer diameter.

[0052] Figure 9 illustrates a perspective front view of the circumferential housing
20a, according to an embodiment of the present disclosure. One or more securing protuberances
100 may extend inwardly from an internal circumferential surface 102 of the housing 20a that
define the cylindrical passage 22a. As shown in Figure 9, four securing protuberances 100
extend from the internal circumferential surface 102 into the passage 22a. The securing
protuberances 100 may be in the form of smooth-arched ridges or ribs that are parallel with the
longitudinal axis 36 and linearly extend along the length of the housing 20a. The four securing
protuberances 100 may be regularly spaced about the internal circumferential surface 102. For
example, each securing protuberance 100 may be spaced from a neighboring securing
protuberance 100 by 45 radial degrees. More or less securing protuberances 100 than shown
may be used. Alternatively, the securing protuberances 100 may have various other shapes and

forms. For example, the securing protuberances may include sharp edges.

[0053] In operation, the securing protuberances 100 engage and provide a securing
force into the bushing 40 (shown in Figures 7 and 8, for example). The securing protuberances
100 increase pre-compression and friction with respect to the bushing 40. As such, the securing
protuberances 100 are configured to resist rotation and slipping of the bushing 40 within the
passage 22a. The securing protuberances 100 may create indentations in the bushing 40, thereby
preventing the bushing 40 from sliding and slipping within the passage 22a. Optionally, the
bushing 40 may include reciprocal channels configured to receive and retain the securing

protuberances 100.

[0054] The cylindrical passage 22b may include similar securing protuberances as

shown in Figure 9.

[0055] Figure 10 illustrates a perspective front view of the circumferential housing
20a, according to an embodiment of the present disclosure. The circumferential housing 20a
may include securing protuberances 120 in the form of hemi-spherical bumps or dimples that

extend inwardly from an internal circumferential surface 102 into the passage 22a. The securing

-10 -
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protuberances 120 may be regularly spaced about the internal circumferential surface 102. The
securing protuberances 120 may be aligned along a common circular circumference, such as
within the center of the internal circumferential surface 102. Alternatively, the securing
protuberances 120 may be irregularly spaced about the internal circumferential surface 102 and

may not be aligned along a common circular circumference.

[0056] The cylindrical passage 22b may include similar securing protuberances as

shown in Figure 10.

[0057] Figure 11 illustrates a front view of the circumferential housing 20a,
according to an embodiment of the present disclosure. The securing protuberances 120 (or 100,
as shown in Figure 9) may be positioned outside of a primary volume 130 of articulated loading.
Locating the protuberances outside of the primary volume 130 decreases the possibility that the
features may dig and abrade the bushing. Alternatively, the securing protuberances 120 may

extend into the primary volume 130 of articulated loading.

[0058] Figure 12 illustrates a perspective bottom view of the ring link assembly 10
securing a stabilizer bar 150 to a suspension system 160, according to an embodiment of the
present disclosure. The housing 20a may connect to a portion of the stabilizer bar 150, while the
housing 20b is configured to connect to the suspension system 160. As shown, the arcuate
transition joint 32 is sized and shape to cooperate with the shape of a collar 162 of the suspension
system 160. The canted nature of the connecting beam 18 ensures that the arcuate transition
joint 32 and the connecting beam 18 are set back with respect to the collar 162, so as not to
mechanically interfere with or undesirably engage the collar 162. The contour of the ring link
assembly 10, as shown by the arcuate transition joint 32 and the canted connecting beam 18,
provides a clearance area between components of the suspension system 160, while still

connecting the housing 20b to a portion of the suspension system 160.

[0059] Figure 13 illustrates a perspective top view of the ring link assembly 10
securing the stabilizer bar 150 to the suspension system 160. As shown, when the ring link
assembly 10 is secured to both the stabilizer bar 150 and the suspension system 160, a clearance
area 170 is formed between the arcuate transition joint 32 and the collar 162 of the suspension
system 160. Notably, known ring links that lack an arcuate transition joint and a canted

connecting beam would abut into and mechanically interfere with at least the collar 162. In
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contrast, the contour of the ring link assembly 10 provides the clearance area 170 that prevents,
minimizes, or otherwise reduces undesired contact between the ring link assembly 10 and the

suspension system 160.

[0060] Figure 14 illustrates a perspective bottom view of the ring link assembly 10
improperly connected to the suspension system 160, according to an embodiment of the present
disclosure. When the ring link assembly 10 is connected in an improper fashion (reversed from
the proper orientation), the canted connecting beam 18 forces the preventative protuberance 74
into the collar 162, which creates a direct abutting relationship and mechanical interference
therebetween. As such, an installer is immediately notified of an improper reverse connection,
as the connecting beam 18 and the arcuate transition joint 32 do not contact the collar 162 in the
proper orientation, as shown in Figure 13. Because an installer is provided immediate feedback
as to whether or not the ring link assembly 10 is properly secured to the suspension system 160,

the manufacturing process is efficient, both in terms of labor and time.

[0061] Figure 15 illustrates a front perspective view of a ring link assembly 200,
according to an embodiment of the present disclosure. The ring link assembly 200 is similar to
the ring link assembly 10 shown in Figure 1, for example. Similar to the ring link assembly 10,
the ring link assembly 200 includes a main body 212 including an end ring 214 connected to an

end ring 216 (at an opposite end of the main body 212) through a connecting beam 218.

[0062] The end ring 216 includes a housing, such as an outer circumferential housing
220a, that defines a passage, such as an internal cylindrical passage 222a. An outer
circumference 250 of the end ring 216 may include thickened walls 252, such as at a mid-section
254. The thickened walls 252 provide increased strength that resists material fatigue and wear.
While shown at the mid-section 254, the thickened walls 252 may optionally extend around an
entire circumference of the housing 220a, or at various other portions thereof. Additionally, the
end ring 214 may also include thickened wall portions that extend around a portion or an entire

circumference of the end ring 214.

[0063] Embodiments of the present disclosure provide ring link assemblies that may
be contoured for optimum dynamic clearance. The ring link assemblies may include bushings
having inner diameters that are configured to improve performance, such as through inwardly-

directed protuberances. The ring link assemblies may be configured to maintain tensile and

_12-
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buckling strengths through a combination of high tensile plastic, ribbed features, robust cross-

section, and end rings aligned and centered with respect to one another.

[0064] Embodiments of the present disclosure provide ring link assemblies that are
stiff, strong, and long-lasting. A stiffer part responds faster to vehicle movement, and provides

sharper handling and crisper response.

[0065] While various spatial and directional terms, such as top, bottom, lower, mid,
lateral, horizontal, vertical, front and the like may be used to describe embodiments of the
present disclosure, it is understood that such terms are merely used with respect to the
orientations shown in the drawings. The orientations may be inverted, rotated, or otherwise
changed, such that an upper portion is a lower portion, and vice versa, horizontal becomes

vertical, and the like.

[0066] Variations and modifications of the foregoing are within the scope of the
present disclosure. It is understood that the embodiments disclosed and defined herein extend to
all alternative combinations of two or more of the individual features mentioned or evident from
the text and/or drawings. All of these different combinations constitute various alternative
aspects of the present disclosure. The embodiments described herein explain the best modes
known for practicing the disclosure and will enable others skilled in the art to utilize the
disclosure. The claims are to be construed to include alternative embodiments to the extent

permitted by the prior art.

[0067] To the extent used in the appended claims, the terms "including" and "in
which" are used as the plain-English equivalents of the respective terms "comprising” and

"wherein." Moreover, to the extent used in the following claims, the terms "first," "second," and
"third," etc. are used merely as labels, and are not intended to impose numerical requirements on
their objects. Further, the limitations of the following claims are not written in means-plus-
function format and are not intended to be interpreted based on 35 U.S.C. § 112, sixth paragraph,
unless and until such claim limitations expressly use the phrase “means for” followed by a

statement of function void of further structure.

[0068] Various features of the disclosure are set forth in the following claims.
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CLAIMS

1. A ring link assembly configured to securely link a first component to a second
component, the ring link assembly comprising:

a first housing defining a first passage having a first center, wherein the first housing is
configured to securely connect to the first component;

a second housing defining a second passage having a second center, wherein the second
housing is configured to securely connect to the second component, wherein the first and second
centers reside in a common plane; and

a connecting beam that connects the first housing to the second housing, wherein the
connecting beam is canted with respect to the common plane, and wherein a cant of the
connecting beam is configured to reduce mechanical interference between the ring link assembly

and one or both of the first and second components.

2. The ring link assembly of claim 1, wherein one or both of the first and second
housings connect to the connecting beam through an arcuate transition joint, wherein a curvature
of the arcuate transition joint is configured to reduce mechanical interference between the ring

link assembly and one or both of the first and second components.

3. The ring link assembly of claim 1, wherein one or both of the first and second
housings connect to the connecting beam through a preventative protuberance configured to
mechanically interfere with one or both of the first and second components to prevent improper

connection between the ring link assembly and one or both of the first and second components.

4. The ring link assembly of claim 3, wherein the preventative protuberance is a
bump formed at a juncture of the connecting beam and one or both of the first and second

housings.

5. The ring link assembly of claim 1, wherein one or both of the first and second
housings further comprises one or more securing protuberances extending within the first or
second passages, respectively, wherein the one or more securing protuberances are configured to

securely engage a bushing that is configured to be retained within the first or second passages.
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6. The ring link assembly of claim 5, wherein the one or more securing

protuberances include one or more or ridges, ribs, bumps, or dimples.

7. The ring link assembly of claim 1, wherein the connecting beam comprises a

linear cross-section.

8. The ring link assembly of claim 1, wherein the first housing is perpendicularly-

oriented with respect to the second housing.

9. The ring link assembly of claim 1, wherein the first housing is parallel with

respect to the second housing.

10. The ring link assembly of claim 1, further comprising:
a first bushing retained within the first passage;

a first fastening tube retained by the first bushing;

a second bushing retained within the second passage; and

a second fastening tube retained by the second bushing.

11. A system comprising:

a suspension sub-system;

a stabilizer bar; and

a ring link assembly that securely links the suspension sub-system to the stabilizer bar,
the ring link assembly comprising:

a first housing defining a first passage having a first center, wherein the first
housing is configured to securely connect to the suspension sub-system;

a second housing defining a second passage having a second center, wherein the
second housing is configured to securely connect to the stabilizer bar, wherein the first
and second centers reside in a common plane; and

a connecting beam that connects the first housing to the second housing, wherein

the connecting beam is canted with respect to the common plane, and wherein a cant of
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the connecting beam is configured to reduce mechanical interference between the ring

link assembly and one or both of the suspension sub-system and the stabilizer bar.

12. The system of claim 11, wherein one or both of the first and second housings
connect to the connecting beam through an arcuate transition joint, wherein a curvature of the
arcuate transition joint is configured to reduce mechanical interference between the ring link

assembly and one or both of the suspension sub-system and the stabilizer bar.

13. The system of claim 11, wherein one or both of the first and second housings
connect to the connecting beam through a preventative protuberance configured to mechanically
interfere with at least a portion of one or both of the suspension sub-system or the stabilizer bar
to prevent improper connection between the ring link assembly and one or both of the suspension

sub-system and the stabilizer bar.

14. The system of claim 13, wherein the preventative protuberance is a bump formed

at a juncture of the connecting beam and one or both of the first and second housings.

15. The system of claim 11, wherein one or both of the first and second housings
further comprises one or more securing protuberances extending within the first or second
passages, respectively, wherein the one or more securing protuberances are configured to

securely engage a bushing that is configured to be retained within the first or second passages.

16. The system of claim 15, wherein the one or more securing protuberances include

one or more or ridges, ribs, bumps, or dimples.

17. The system of claim 11, wherein the connecting beam comprises a linear cross-

section.

18. The system of claim 11, wherein the first housing is perpendicularly-oriented with

respect to the second housing.
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19. The system of claim 11, further comprising:

a first bushing retained within the first passage;

a first fastening tube retained by the first bushing;

a second bushing retained within the second passage; and

a second fastening tube retained by the second bushing.

20. A ring link assembly configured to securely link a first component to a second
component, the ring link assembly comprising:

a first housing defining a first passage having a first center, wherein the first housing is
configured to securely connect to the first component;

a second housing defining a second passage having a second center, wherein the second
housing is configured to securely connect to the second component, wherein the first and second
centers reside in a common plane; and

a connecting beam that connects the first housing to the second housing, wherein one or
both of the first and second housings connect to the connecting beam through an arcuate
transition joint, wherein a curvature of the arcuate transition joint is configured to reduce
mechanical interference between the ring link assembly and one or both of the first and second

components.
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