
(12) STANDARD PATENT (11) Application No. AU 2003285922 B2 
(19) AUSTRALIAN PATENT OFFICE 

(54) Title 
Shackle assembly 

(51) International Patent Classification(s) 
B60G 7/04 (2006.01) B60G 17/02 (2006.01) 
B60G 11/12 (2006.01) F16F 1/368 (2006.01) 
B60G 11/46 (2006.01) 

(21) Application No: 2003285922 (22) Date of Filing: 2003.10.21 

(87) WIPO No: W004/037570 

(30) Priority Data 

(31) Number (32) Date (33) Country 
10/280,120 2002.10.24 US 

(43) Publication Date: 2004.05.13 
(43) Publication Journal Date: 2004.06.17 
(44) Accepted Journal Date: 2009.08.06 

(71) Applicant(s) 
Hendrickson International Corporation 

(72) Inventor(s) 
Dudding, Ashley Thomas;Astudillo, Gonzalo Luna;Cortez, Jerome Lim 

(74) Agent / Attorney 
Callinans, 1193 Toorak Road, Camberwell, VIC, 3124 

(56) Related Art 
US 3508745 
US 3030101 
US 4109979



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

(19) World Intellectual Property 
O organization I|11111|""1l1||| 111111111 ||11111 11111 ||||||11111 1111 ||1111111 |||1||111 

International Bureau I 11111 11 11 11111111111111111 ii1111li iili 

(43) International Publication Date (10) International Publication Number 
6 May 2004 (06.05.2004) PCT WO 2004/037570 Al 

(51) International Patent Classification 7: B60G 11/04, (81) Designated States (national): AE, AG, AL, AM, AT, AU, 
11/46, 11/10 AZ, BA, BB, BG, BR, BY, BZ, CA, CI, CN, CO, CR, CU, 

CZ, DE, DK, DM, DZ, EC, EE, ES, FI, GB, GD, GE, GI, 
(21) International Application Number: GM, HR, HU, ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC, 

PCT/US2003/033390 LK, LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, MW, 
MX, MZ, NI, NO, NZ, OM, PG, PH, PL, PT, RO, RU, SC, 

(22) International Filing Date: 21 October 2003 (21.10.2003) SD, SE, SG, SK, SL, SY, TJ, TM, TN, TR, TT, TZ, UA, 
UG, UZ, VC, VN, YU, ZA, ZM, ZW.  

(25) Filing Language: English 
(84) Designated States (regional): ARIPO patent (GI, GM, 

(26) Publication Language: English KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZM, ZW), 
Eurasian patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), 

(30) Priority Data: European patent (AT, BE, BG, CI, CY, CZ, DE, DK, EE, 

10/280,120 24 October 2002 (24.10.2002) US ES, FI, FR, GB, GR, HU, IE, IT, LU, MC, NL, PT, RO, 
SE, SI, SK, TR), OAPI patent (BF, BJ, CF, CG, CI, CM, 

(71) Applicant: THE BOLER COMPANY [US/US]; 500 GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG).  

- Park Boulevard, Itasca, IL 60143 (US).  
Published: 

(72) Inventors: DUDDING, Ashley, Thomas; 5010 Saint An_ - with international search report 
drews Drive, Plainfield, IL 60544 (US). ASTUDILLO, - before the expiration of the time limit for amending the 
Gonzalo, Luna; 6023 River Bend Drive, Lisle, IL 60532 claims and to be republished in the event of receipt of 
(US). amendments 

(74) Agent: MCGEE, Michael, J.; Cook, Alex, McFarron, For two-letter codes and other abbreviations, refer to the "Guid
Manzo, Cummings & Mehler, Lt, d., Suite 2850, 200 West ance Notes on Codes and Abbreviations" appearing at the begin
Adams, Chicago, IL 60606 (US). ning of each regular issue of the PCT Gazette.  

(54) Title: SHACKLE ASSEMBLY 

82 

68 
74 

70 6 88 s0 

8578 

44 65t . 92 
786 

(57) Abstract: A shackle assembly (66) includes a shackle bracket (68), wear pads (76,78), a shackle stop (92), shackle plates 
" (69,70) and elastomer bushings (72,80). Shackle bracket (68) includes legs (88,90)forming portions thereof. Elastomer bushing 

(72,80) preferably includes voids vertically separated with respect to each other and the elastomer layer (97) preferably has a bowtie
shaped configuration. First redundancy feature has shackle stop (92) secured between the shackle plates (69,70). Shackle stop (92) 
provides longitudinal control of axle (53) in the event the opposite limb of the leaf spring (44) is broken, the vehicle is generally 
traveling in a given direction and the vehicle is subject to deceleration. Second redundancy feature has fingers (84,86) forming 
portions of the shackle plates (69,70), which provides longitudinal control of axle (53) under the same conditions, but when the 
vehicle is generally traveling in an opposite direction.
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TITLE OF THE INVENTION 

Shackle Assembly 

BACKGROUND OF THE INVENTION 

[001] The present invention relates generally to vehicle 

components, and more particularly, to shackle assemblies used 

to connect vehicle suspension components to a vehicle frame.  

[002] Shackle assemblies are typically used in a variety 

of vehicle suspensions to connect vehicle suspension 

components to a vehicle frame. Conventional shackle 

assemblies are typically used in leaf spring front 

suspensions, but typically do not use elastomer bushings. In 

a conventional shackle assembly, the suspension side loads are 

carried through the conical loading of the non-rubber bushings 

through the shackle plates. These shackle assemblies 

primarily rely on the bushing properties and shackle plate 

stiffness to provide for suspension lateral and conical 

stiffness.  

(003] One recognized problem of conventional shackle 

assemblies is their ineffectiveness in providing sufficient 

suspension lateral and conical stiffness, primarily due to the 

large distance spanned between the shackle plates.  

Conventional assemblies cause the suspension to be laterally
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compJiant due to conical deflections in the bushings and 

bending in the shackle plates.  

[004] In order to accommodate for this lateral stiffness, 

conventional shackle assemblies ordinarily rely on the uniform 

rigidity and shape of the non-rubber bushings and/or shackle 

plates to react to side loads. Those skilled in the art will 

recognize that conventional shackle assemblies require strong, 

stiff, heavy, and, therefore, costly bushings and shackle 

plates. Those skilled in the art will further recognize that 

the non-rubber (i.e., strictly metal) bushings used in 

conventional assemblies are unable to provide vertical 

compliance. Accordingly, conventional shackle assemblies 

could undesirably induce compressive stress in the leaf 

spring.  

[005] Another item not present in the prior art is that 

conventional shackle assemblies typically do not incorporate 

built-in redundancy features to help provide vehicle control 

in the event of a broken spring. Suspensions utilizing 

conventional shackle assemblies traditionally require an 

additional leaf with "military wrap." Those skilled in the 

art will recognize that these and similar redundancy features 

add cost, weight, and complexity to the suspension.  

[006] In view of the foregoing, it is desirable to develop 

a shackle assembly that provides sufficient suspension lateral 

and conical stiffness.  
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[007] It is further desirable to develop a shackle 

assembly that reduces the reliance on the uniform rigidity and 

shape of bushings and shackle plates to react to side loads.  

[0081 It is further desirable to develop a shackle 

assembly that allows for lighter, and, therefore, less costly 

bushings and shackle plates to be incorporated as component 

parts thereof.  

[009] It is further desirable to develop a shackle 

assembly having versatile, elastomer bushings with voids 

oriented to enhance vertical, conical and torsional 

performance.  

[0010] It is further desirable to design a shackle assembly 

that permits additional suspension travel during rebound, or 

an overhang condition (i.e., an extreme rebound condition).  

[0011] It is further desirable to develop a shackle 

assembly that comprises light, and, therefore, low cost 

redundancy features.  

[0012] It is further desirable to develop a shackle 

assembly that incorporates built-in redundancy features.  

[0013] It is further desirable to develop a shackle 

assembly that may be accommodated by any conventional leaf 

spring suspension system (front and/or rear), and at the front 

and/or rear end of the leaf spring.  

[0014] These and other desired benefits of the preferred 

forms of the invention will become apparent from the following 

description. It will be understood, however, that a device or 

3
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assembly could still appropriate the claimed invention without 

accomplishing each and every one of these desired benefits, 

including those gleaned from the following description. The 

appended claims, not these desired benefits, define the 

subject matter of the invention. Any and all benefits are 

derived from the preferred forms of the invention, not 

necessarily the invention in general.  

BRIEF SUMMARY OF THE INVENTION 

[0015] The present invention relates to a unique shackle 

assembly. In its preferred form, the shackle assembly 

includes elastomer bushings to enhance suspension travel 

without inducing compressive stress to the associated leaf 

spring. The shackle assembly also preferably includes built

in redundancy features. The shackle assembly comprises a 

shackle bracket secured between two wear pads and two shackle 

plates, and a bushing incorporated therein. The shackle 

bracket includes downwardly extending legs, which serve as 

contact surfaces for the wear pads and shackle plates and, 

thereby provide lateral and conical stiffness. These shackle 

bracket legs allow for the use of a more versatile, elastomer 

bushing having voids oriented to enhance vertical, torsional 

and conical performance. The elastomer bushing is preferably 

in the form of a bowtie-shaped bushing. A first redundancy 

feature is in the form of a laterally extending shackle stop 

secured between the shackle plates at one side thereof. The 
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shackle stop, which is preferably in the form of a tube, 

provides longitudinal control of the axle in the event the 

opposite limb of the leaf spring breaks, the vehicle is moving 

in a first direction and the vehicle is subjected to 

deceleration. In that regard, and under those circumstances, 

the shackle stop will contact the shackle bracket legs. A 

second redundancy.feature is in the form of fingers forming a 

portion of the shackle plates positioned on the same side of 

the shackle plates as the shackle stop. The fingers 

preferably extend vertically upwardly and contact the bottom 

of the adjacent frame rail in the event the opposite limb of 

the leaf spring breaks, the vehicle is moving in a second 

direction generally opposite the first direction, and is 

subject to deceleration.  

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWING 

[00161 Throughout this description, reference will be made 

to the accompanying views of the drawing wherein like subject 

matter has like reference numerals, and wherein: 

[0017] FIG. 1 is an isometric view of the suspension system 

for a vehicle such as a light or heavy duty truck wherein the 

suspension system includes the novel shackle assembly of the 

present invention; 

[0018] FIG. 2 is an elevational view of the suspension 

system illustrated in FIG. 1; 

5
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LUU19] FIG. 3 is an exploded isometric view of a shackle 

assembly constructed in accordance with the principles of the 

present invention and the distal end portion of its associated 

leaf spring; 

[0020] FIG. 4 is an elevational view of a bushing 

preferably used as a component of the shackle assembly; and 

[0021] FIG. 5 is an elevational view of portions of the 

bushing illustrated in FIG.4.  

DETAILED DESCRIPTION OF THE INVENTION 

[0022] FIGS. 1-2 illustrate a steering axle/front 

suspension system generally designated by reference number 40.  

It will be seen and understood that the construction of this 

suspension system on one side is duplicated on the opposite 

side of the vehicle. It will further be understood that, 

although the shackle assembly forming the subject matter of 

the present invention is shown as being positioned at the rear 

end of a leaf spring included with the suspension system, it 

could have equal utility at the opposite end of the leaf 

spring.  

[0023] Furthermore, while the illustrated embodiment is 

directed to a combination air-mechanical suspension, it will 

be understood by those skilled in the art that the present 

invention has utility in strictly mechanical suspensions as 

well. Still further, the present invention is not limited to 

6
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single-leaf leaf spring suspensions, and is not limited to 

front suspensions, as illustrated.  

[0024] The active or functional components of the front 

suspension system 40 comprise two air springs 42-42 and two 

single-leaf leaf springs 44-44. Each single-leaf leaf spring 

44 is provided with an eye 46 integrally formed at the 

proximal end thereof. Each eye 46 is pivotally connected to a 

standard or existing frame hanger indicated generally by 

reference numeral 48. As shown, the frame hangers 48 are 

mounted on each fore-and-aft extending chassis frame member 

50. Each frame member 50 is constructed as a conventional C

shaped rail.  

[0025] An upper air spring support bracket 52 is mounted on 

each chassis frame member 50, and in the illustrative 

embodiment, is shown as being positioned at a location that is 

over one end of the vehicle front axle 53 and over the single

leaf leaf spring 44 on that side. The top portion of each air 

spring 42 is attached to its air spring support bracket 52.  

The underside of each air spring 42 is mounted on an air 

spring support pad 54 which, in the illustrative embodiment, 

is attached to the axle 53 extending from one side of front 

suspension system 40 to the other side. As shown, the single

leaf leaf spring.44 is positioned between the air spring 

support pad 54 and the axle 53. Typically, the single-leaf 

leaf spring is attached to the vehicle axle 53 in any known 

manner, such as by bolts 56-56, and it preferably assumes the 

7
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form shown and described in U.S. Patent No. 5,938,221, issued 

August 17, 1999, the disclosure of which is incorporated 

herein by reference.  

[0026] A shock absorber 58 is also included within each 

side of front suspension system 40. The.shock absorber 58 is 

pivotally connected at its upper end to a bracket 60 mounted 

on frame member 50 and is attached at its bottom end to axle 

53 by a fitting 64.  

[0027] The distal end portion 65a of each single-leaf leaf 

spring 44 having an eye 65b is connected to vehicle frame 50 

by a novel shackle assembly 66. Shackle assembly 66 includes, 

preferably among other things, a shackle bracket 68 fixedly 

mounted to vehicle frame 50 and depending inner and outer 

shackle plates 69, 70.  

[0028] Referring now to FIG. 3, an elastomer (e.g., rubber) 

bushing 72 with voids oriented such that the voids are 

vertically spaced with respect to each other is shown 

installed within the leaf spring eye 65b and between shackle 

plates 69, 70 by fastener 74. Bushing 72 preferably has a 

bowtie-shape configuration. Fastener 74 is inserted through 

and connects shackle plate 70, wear pad 76, bushing 72 

installed in leaf spring eye 65b, wear pad 78 and shackle 

plate 69. A second elastomer bushing 80 with voids oriented 

such that the voids are vertically spaced with respect to each 

other is shown to be installed within the shackle bracket 68 

and between shackle plates 69, 70 and wear pads 76, 78 by 

8
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fastener 82. Bushing 80 also preferably has a bowtie-shape 

configuration. Fastener 82 is inserted through and connects 

shackle plate 70, wear pad 76, bushing 80 (installed into a 

bore positioned within shackle bracket 68), wear pad 78 and 

shackle plate 69. The functional aspects of elastomer 

bushings 72, 80 will be discussed in greater detail with 

respect to FIGS. 4-5.  

[0029] Shackle plates 69, 70 include upwardly extending 

fingers 84, 86 forming portions of the shackle plates and 

positioned on one side thereof. FIG. 3 shows fingers 84, 86 

positioned on the preferred axle sides of shackle plates 69, 

70. Each finger 84, 86 provides a novel redundancy feature,.  

wherein the fingers 84, 86 will contact the bottom of frame 

rail 50 during certain conditions when the opposite limb of 

the same side leaf spring is broken. In particular, in the 

event that the opposite spring limb is broken, the shackle 

plate fingers 84, 86 will contact the bottom of frame member 

50 and prevent the axle 53 from excessive longitudinal 

movement relative to the chassis when the vehicle is moving in 

a first general direction and is subjected to deceleration.  

(e.g., braking).  

[0030] For example, and as illustrated in FIG. 3, when 

shackle assembly 66 connects the rear end of a leaf spring to 

frame 50 and shackle plate fingers 84, 86 are positioned on 

the axle sides of shackle plates 69, 70, in the event that the 

front limb of the leaf spring positioned on the same vehicle 

9
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side breaks, and in the event the vehicle is in reverse, 

traveling in a generally rearward direction and is subject to 

deceleration, shackle plates 69, 70 will pivot at fastener 82 

until fingers 84, 86 contact against the bottom of frame rail 

50.  

[0031] In the event the shackle assembly connects the rear 

end of the leaf springto the frame rail, and is oriented such 

that the shackle plate fingers are positioned on the axle side 

of the shackle plate, and in the event there is front limb 

failure on the driver's side (drag link side), drag link 

forces to steer the vehicle to the left (for typical right

hand drive vehicles used in North America) will cause the axle 

to the roll forward on that side. Under such circumstances, 

the shackle plate fingers 84, 86 will contact the bottom of 

frame rail 50 to prevent any further motion beyond the 

stopping point (i.e., the point where contact is made).  

[0032] On the other hand, when shackle assembly 66 connects 

the front end of a leaf spring to frame 50, and the shackle 

plates are oriented such that shackle plate fingers 84, 86 are 

positioned on the sides of the shackle plates closest to the 

vehicle axle, in the event the rear limb of the leaf spring 

positioned on the same vehicle side breaks, and in the event 

the vehicle is in drive, traveling in a generally forward 

direction and is subject to deceleration, the shackle plates 

will pivot at the fastener that pivotally connects the plates 

to the shackle bracket until the fingers, which extend upward 

10
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and, in this case, towards the axle, contact the bottom of the 

vehicle frame rail.  

[0033] In the event the shackle assembly connects the front 

end of the leaf spring to the frame rail and is oriented such 

that the shackle plate fingers are positioned on the.axle side 

of the shackle plate, and in the event there is rear limb 

failure on the driver's side, and the vehicle is turned to the 

right, it will cause the axle to roll backward on that side.  

Under such circumstances, the shackle plate fingers 84, 86 

will contact the bottom of frame rail 50 to prevent any 

further motion beyond the stopping point (i.e., the point 

where contact is made).  

[0034] Those skilled in the art will recognize that this 

limitation in axle movement allows for greater steering 

control of the vehicle. Those skilled in the art will further 

recognize that scenarios other than those described above may 

arise and the operation would be different. For instance, the 

shackle plates 'can also be oriented such that the shackle 

plate fingers are positioned on the sides of the shackle 

plates furthest from the vehicle axle, but this orientation 

would present design issues and would operate in a 

correspondingly different fashion. Other variables would 

affect operation as well.  

[0-035] The shackle bracket 68 includes legs 88, 90, which 

provide a wear surface and load reaction point for the shackle 

wear pads 76, 78, and, in turn, a load reaction point for 

11
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shackle plates 69, 70. Those skilled in the art will 

appreciate that side loads are reacted through legs 88, 90, 

wear pads 76, 78, and shackle plates 69, 70, thereby providing 

a system that is both laterally and conically stiff (as 

defined about the longitudinal axis) . With this construction, 

bushing 72 is not required to react to side loads through 

conical loading, thereby allowing the bushing to be more 

versatile in accommodating other lQads as will be discussed in 

greater detail with respect to FIGS. 4-5. Those skilled in 

the art will further appreciate that wear pads 76, 78 further 

alleviate stress to shackle plates 69, 70, leaf spring eye 

65b, and shackle bracket 68.  

[0036] Legs 88, 90 of shackle bracket 68 further provide a 

reaction point for a laterally extending shackle stop 92 shown 

in the form of a tube. Shackle stop 92 is secured between 

shackle plates 69, 70 by fastener 94, and is positioned at the 

same side of the shackle plates at the shackle plate fingers 

84, 86. In the preferred case, the shackle stop 92 is 

positioned in the side of shackle plates 69, 70 closest to the 

vehicle axle. Shackle stop 92- also serves as a redundancy 

feature, thereby providing longitudinal control of the axle in 

the event that the opposite limb of the same vehicle side leaf 

spring 44 is broken.  

[0037] In that regard, as shown in FIG. 3, when shackle 

assembly 66 connects the rear end of a.leaf spring to frame 50 

and the shackle stop is positioned on the side of the shackle 

12
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plates closest to the vehicle axle, in the event the front 

limb of the leaf spring positioned on the same vehicle side 

breaks, and in the event the vehicle is in drive, traveling in 
a generally forward direction and is subject to deceleration, 

shackle plates 69, 70 will pivot at fastener 82 until shackle 

stop 92 contacts the legs 88, 90 of shackle bracket 68.  

Further movement will be prevented.  

[0038] In the event the shackle assembly connects the rear 
end of the leaf spring to the frame rail and is oriented such 

that the shackle stop is positioned on the axle side of the 

shackle plate, and in the.event there is front limb failure on 
the driver's side and the vehicle is turned to the right (for 

typical right-hand drive vehicles used in North America), the 
axle will be caused to roll backward on that side. Under such 

circumstances, the shackle stop 92 will contact the legs 88, 

90 of the shackle bracket 68 to prevent any further motion 

beyond the stopping point (i.e., the point where contact is 

made).  

[0039] On the other hand, when shackle assembly 66 connects 

the front end of a leaf spring to frame 50 and is oriented 

such that the shackle stop is positioned on the axle sides of 

the shackle plates, in the event the rear limb of the leaf 

spring breaks, and in the event the vehicle is in reverse, 

traveling in a generally rearward direction and is subject to 

deceleration, the shackle plates will pivot at the fastener 

that pivotally connects the plates to the shackle bracket 

13
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Ium.LJ cne snackle stop 92 contacts the legs 88, 90 of the 

shackle bracket 68. Further movement is thereby prevented.  

[0040] In the event the shackle assembly connects the front 

end of the leaf spring to the frame rail and is oriented such 

that the shackle stop is positioned on the axle side of the 

shackle plate, and in the event there is rear limb failure on 

the driver's side (drag link side), drag link forces to steer 

the vehicle to the left (for typical right-hand drive vehicles 

used in North America) will cause to the axle to roll forward 

on that side. Under such circumstances, the shackle stop 92 

will contact legs 88, 90 of the shackle bracket 68 to prevent 

any further motion beyond the stopping point (i.e., the point 

where contact is made).  

[0041] Those skilled in the art will recognize that this 

limitation in axle movement allows for greater steering 

control of the vehicle. Those skilled in the art will further 

recognize that scenarios other than those described above may 

arise and the operation would be different.. For instance, the 

shackle plates can also be oriented such that the shackle 

plate fingers are positioned on the sides of the shackle 

plates furthest from the vehicle axle, but this orientation 

would present design issues and would operate in a 

correspondingly different fashion. Other variables would 

affect operation as well.  

[0042] Referring now to FIGS. 4-5, because legs 88, 90 of 

shackle bracket 68 provide sufficient conical stiffness for 

14
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reacting to side loads as discussed above, the preferred and 

illustrated elastomer bushings 72, 80 can be installed within 

shackle bracket 68 and leaf spring eye 65b, respectively, and 

still achieve adequate performance. As shown in FIGS. 4-5, 

bushings 72, 80 include an inner metal sleeve 96, an elastomer 

layer 97 enveloping the inner metal sleeve and an outer metal 

sleeve 98. The elastomer layer 97 has a bowtie-shaped 

configuration and two vertically spaced voids are positioned 

between the elastomer layer and outer metal sleeve 98 at 

generally upper and lower sides of the bushing.  

(0043] Those skilled in the art will appreciate that the 

voids present within the bushings 72, 80 allow for increased 

vertical compliance, thereby providing additional vertical 

travel for suspension. More specifically, this additional 

vertical suspension travel helps to reduce the potential of 

spring damage due to reverse loading, while, at the same time, 

providing for better ride quality. Those skilled in the art 

will further recognize that this vertical compliance is 

particularly desirable where the length of the spring is 

restricted and where it is difficult to achieve desired axle 

travel due to stress limitations in the spring material. In 

hybrid air-spring suspensions, such as the suspension 

illustrated in Figs. 1 and 2, this is further desirable in 

situations where the air spring has a tendency to push the 

spring into reversal during rebound conditions, including axle 

overhang.  

15
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[0044] Those skilled in the art will further recognize that 

the elastomer layer 97 enveloping the inner metal sleeve 96 of 

the bowtie bushings 72, 80 allows for increased torsional 

compliance (defined about the lateral axis) . More 

specifically, this configuration significantly decreases 

auxiliary stiffening of the suspension vertical rate due to 

winding up of the torsional stiffness of the bushings.  

Additionally, the elastomer 97 tolerates large torsion angles, 

thereby allowing increased spring deflection.  

[0045] Those skilled in the art will further appreciate 

that the elastomer layer 97 enveloping the inner metal sleeve 

of bushings 72, 80 is conically compliant (defined about a 

longitudinal axis).  

[0046] While this invention has been described with 

reference to certain illustrative aspects, it will be 

understood that this description shall not be construed in a 

limiting sense. Rather, various changes and modifications can 

be made to the illustrative aspects without departing from the 

true spirit and scope of the invention, as defined by the 

following claims. Furthermore, it will be appreciated that 

any such changes and modifications will be recognized by those 

skilled in the art as an equivalent to one or more elements of 

the following claims, and shall be covered by such claims to 

the fullest extent permitted by law.  
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The invention claimed is: 

1. A shackle assembly for connecting a vehicle suspension to a vehicle frame 

member, the vehicle suspension being further connected to a vehicle axle, said 

5 shackle assembly comprising: a shackle bracket mounted to said vehicle frame 

member: a first shackle plate pivotally connected to said shackle bracket having a 

redundancy feature in the form of a first shackle plate finger forming part of said first 

shackle plate and extending vertically upwardly towards said vehicle frame member, 

said first shackle plate finger being positioned on one side of said first shackle plate 

10 and further being constructed and positioned to contact said vehicle frame and 

thereby prevent further pivoting of said first shackle plate in the event of a particular 

vehicle condition when said vehicle is traveling in a predetermined direction and 

when said vehicle is subjected to a predetermined force; and a second shackle plate 

pivotally connected to said shackle bracket having a redundancy feature in the form 

15 of a second shackle plate finger forming part of said second shackle plate and 

extending vertically upwardly towards said vehicle frame member, said second 

shackle plate finger being positioned on one side of said second shackle plate and 

further being constructed and positioned to contact said vehicle frame and thereby 

prevent further pivoting of said second shackle plate in the event of said particular 

20 vehicle condition when said vehicle is traveling in said predetermined direction and 

when said vehicle is subjected to said predetermined force.  

2. The shackle assembly as defined by claim I wherein said first shackle plate 

and said second shackle plate share a common pivot axis with respect to their pivotal 

25 connection with said shackle bracket.  

3. The shackle assembly as defined by claim I further comprising a bushing 

installed within a bore positioned in said shackle bracket and a fastener inserted 

through said bushing, said fastener further being inserted through a bore positioned 

30 in said first shackle plate and through a bore positioned in said second shackle plate.  

and wherein said bushing and fastener enable said first and second shackle plates to 

be pivotally connected to said shackle bracket.  

24/09/07.,1497 H cw O|r,. 17
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4. The shackle assembly as defined by claim 3 wherein the bushing is an 

clastomer bushing.  

5 5. The shackle assembly as declined by claim 4 wherein the bushing has voids.  

6. The shackle assembly as defined by claim 5 wherein the bushing is a bowtie 

bushing.  

10 7. The shackle assembly as defined by claim I wherein said shackle bracket 

further comprises a downwardly extending leg forming a portion thereof, said leg 

being configured and positioned to provide lateral stiffness to said vehicle 

suspension.  

15 8. The shackle assembly as defined by claim 7 wherein said shackle bracket 

further comprises another downwardly extending leg forming a portion thereof. said 

another leg being configured and positioned to provide lateral stiffness to said 

vehicle suspension.  

20 9. The shackle assembly as defined by claim 8 further comprising a first wear 

pad positioned between said first shackle plate and said leg. and a second wear pad 

positioned between said second shackle plate and said another leg.  

10. The shackle assembly as defined by claim I further comprising a first wear pad 

25 positioned between said first shackle plate and said shackle bracket, and a second 

wear pad positioned between said second shackle plate and said shackle bracket.  

11. The shackle assembly as defined by claim I further comprising another 

redundancy feature in the form of a laterally extending member connecting said first 

30 and second shackle plates and being positioned between and on said one side of said 

first and second shackle plates and being constructed and positioned to contact said 

shackle bracket and thereby prevent further pivoting of said first and second shackle 
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plates in the event of said particular vehicle condition and when said vehicle is 

traveling in a direction generally opposite said predetermined direction and when 

said vehicle is subject to said predetermined force.  

5 12. The shackle assembly as defined by claim I 1 wherein said laterally extending 

member comprises a tube with a fastener extending through said tube.  

13. The shackle assembly as defined by claim I I wherein said shackle bracket 

further comprises a downwardly extending leg forming a part thereof, said leg being 

10 configured and positioned to provide a contact surface for said laterally extending 

member.  

14. The shackle assembly as defined by claim 13 wherein said shackle bracket 

further comprises another downwardly extending leg forming a part thereof, said 

15 another leg being configured and positioned to provide another contact surface for 

said laterally extending member.  

15. A shackle assembly for connecting a vehicle suspension to a vehicle frame 

member, the vehicle suspension being further connected to a vehicle axle, said 

20 shackle assembly comprising: a shackle bracket mounted to said vehicle frame 

member; a first shackle plate pivotally connected to said shackle bracket; a second 

shackle plate pivotally connected to said shackle bracket; and a redundancy feature 

in the form of a laterally extending member connecting said first and second shackle 

plates and being positioned between said first and second shackle plates and further 

25 being constructed and positioned to contact said shackle bracket and thereby prevent 

further pivoting of said first and second shackle plates in the event of a particular 

vehicle condition and when said vehicle is traveling in a predetermined direction and 

when said vehicle is subject to a predetermined force. said laterally extending 

member being a tube.  

30 

24/119/0717 k97 w dmmll 19



- 20 

16. The shackle assembly as defined by claim 15 wherein said first shackle plate 

and said second shackle plate share a common pivot axis with respect to their pivotal 

connection with said shackle bracket.  

5 17. The shackle assembly as defined by claim 15 further comprising a bushing 

installed within a bore positioned in said shackle bracket and a fastener inserted 

through said bushing, said fastener further being inserted through a bore positioned 

in said first shackle plate and through a bore positioned in said second shackle plate, 

and wherein said bushing and fastener enable said first and second shackle plates to 

10 be pivotally connected to said shackle bracket.  

18. The shackle assembly as defined by claim 17 wherein the bushing is an 

elastomer bushing.  

15 19. The shackle assembly as defined by claim 18 wherein the bushing has voids.  

20. The shackle assembly as defined by claim 19 wherein the bushing is a bowtie 

bushing.  

20 21. The shackle assembly as defined by claim 14 wherein said shackle bracket 

further comprises a downwardly extending leg forming a portion thereof, said leg 

providing a contact surface for said laterally extending member and being configured 

and positioned to provide lateral stiffness to said vehicle suspension.  

25 22. The shackle assembly as defined by claim 21 wherein said shackle bracket 

further comprises another downwardly extending leg forming a portion thereof, said 

another leg providing another contact surface for said laterally extending member 

and being configured and positioned to provide lateral stiffness to said vehicle 

suspension.  

30 
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23. The shackle assembly as defined by claim 22 Irther comprising a first wear 

pad positioned between said first shackle plate and said leg. and a second wear pad 

positioned between said second shackle plate and said another leg.  

5 24. The shackle assembly as defined by claim 15 further comprising a first wear 

pad positioned between said first shackle plate and said shackle bracket, and a 

second wear pad positioned between said second shackle plate and said shackle 

bracket.  

10 25. The shackle assembly as defined by claim II wherein said laterally extending 

member comprises a tube.  

26. A shackle assembly for connecting a vehicle suspension to a vehicle frame 

member. the vehicle suspension being further connected to a vehicle axle, said 

15 shackle assembly comprising: a shackle bracket mounted to said vehicle frame 

member; a first shackle plate pivotally connected to said shackle bracket on a first 

side thereof and depending downwardly therefrom, said first shackle plate having a 

redundancy feature forming part of said first shackle plate and being positioned on 

one side of said first shackle plate and further being constructed and positioned to 

20 contact a vehicle component and thereby prevent further pivoting of said first shackle 

plate in the event of a particular vehicle condition when said vehicle is traveling in a 

predetermined direction and when said vehicle is subjected to a predetermined force; 

and a second shackle plate pivotally connected to said shackle bracket on a second 

side thereof opposite said first side of the shackle bracket, said second shackle plate 

25 depending from said shackle bracket.  

27. The shackle assembly as defined by claim 26 wherein said first shackle plate 

and said second shackle plate share a common pivot axis with respect to their pivotal 

connection with said shackle bracket.  

30 

28. The shackle assembly as defined by claim 26 further comprising a bushing 

installed within a bore positioned in said shackle bracket and a fastener inserted 
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through said bushing. said fastener further being inserted through a bore positioned 

in said first shackle plate and through a bore positioned in said second shackle plate.  

and wherein said bushing and fastener enable said first and second shackle plates to 

be pivotally connected to said shackle bracket.  

5 

29. The shackle assembly as defined by claim 28 wherein the bushing is an 

elastomer bushing.  

30. The shackle assembly as defined by claim 29 wherein the bushing has voids.  

10 

31. The shackle assembly as defined by claim 30 wherein the bushing is a bowtie 

bushing.  

32. The shackle assembly as declined by claim 26 wherein said shackle bracket 

15 further comprises a downwardly extending leg forming a portion thereof, said leg 

being configured and positioned to provide lateral stiffness to said vehicle 

suspension.  

33. The shackle assembly as defined by claim 32 wherein said shackle bracket 

20 further comprises another downwardly extending leg forming a portion thereof, said 

another leg being configured and positioned to provide lateral stiffness to said 

vehicle suspension.  

34. The shackle assembly as defined by claim 33 further comprising a first wear 

25 pad positioned between said first shackle plate and said leg. and a second wear pad 

positioned between said second shackle plate and said another leg.  

35. The shackle assembly as defined by claim 26 further comprising a first wear 

pad positioned between said first shackle plate and said shackle bracket, and a 

30 second wear pad positioned between said second shackle plate and said shackle 

bracket.  
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36. The shackle assembly as defined by claim 26 further comprising another 

redundancy feature connecting said first and second shackle plates and being 

positioned between and on said one side of said first and second shackle plates and 

being constructed and positioned to contact a vehicle component and thereby prevent 

5 further pivoting of said first and second shackle plates in the event of said particular 

vehicle condition and when said vehicle is traveling in a direction generally opposite 

said predetermined direction and when said vehicle is subject to said predetermined 

force.  

10 37. The shackle assembly as defined by claim 36 wherein said another 

redundancy feature is in the form of a laterally extending member.  

38. The shackle assembly as defined by claim 37 wherein said shackle bracket 

further comprises a downwardly extending leg forming a part thereof, said leg being 

15 configured and positioned to provide a contact surface for said laterally extending 

member.  

39. The shackle assembly as defined by claim 38 wherein said shackle bracket 

further comprises another downwardly extending leg forming a part thereof, said 

20 another leg being configured and positioned to provide another contact surface for 

said laterally extending member.  
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