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ADJUSTABLE LINKING ARM ASSEMBLY

CROSS-REFERENCE TO RELATED APPLICATION

[6001]  This application clatms the benetit ofl and privority from, United States Provisional
Application 61766 985 filed February 20, 2013, The contents of such provisional
apphication and any other patent documents referenced in this application are hereby

meorporated by reference in thelr entivety as if fally st forth horen.

INICAL FIELE

{0662} The present disclosure relates generally to a baking arm assembly, and t5 more

particularly directed to an adjustable hnking arm assembly readily adapted for configuration
to various sizes, andfor lengths andfor ortentations so as to be adapied for use in a wide array
of environments. The hokmg arn assembly may vse a common saf of compenents to achieve
various configurations, therchy reducing the complexity associated with using sireespecific
components. By way of example only, a linking arm assembly in accordance with the
present disclosure may find application as a vehicle ride beight sensor linkage or the hke.
Such a linkage establishes a connection between the vehicle’s moveable suspension and a
sensor, such as a wheel sensor or the like, which provides position information to an
electromic controb unit. Of course, a hinking arm assembly in accordance with the present

disclosare may hkewise find application in any number of other envivonments of use if

desired.
BACKGROUND
{6003] [n many oporational envirenmends one or mare finking anm asseotblics may be

operatively connected to a structure for use in monitoring the position of that structure
relative to a defined reference positton.  In many of these Haking arm assemblies, arod
extends between a pair of socket heads or other attachment clements at cither end of the rod.
The attachment clement at one end of the rod s attached to a ball stud or other engagement

clement at the structure to be monttored, and the attachment clement at the other end is
1
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operatively connectad to a reforence struchue of s allowed to aticulate in 3 defined mamer.
The rod may molude one or more sensors which monitor the relative positions of the ends.
Changes in the spacing andfor the relative postiion of the ends can thus be monitored, thereby
idicating changes in position. By way of example only, and not limitation, such finking
arms may be used in conjunction with g vehicle conputer to monitor headlight leveling,
vehicle suspension height and the ke, Of course, such assemblies may Hkewise be used for

any nanther of other purposes as well.

[0064]  One deficiency of prior linking ann assemblies has been the general fack of
adaptability fo a wide arvay of different uses. Thus, 1t has been typica to use a relatively
large munber of different configwrations with pre-established sizes, lengths, andfor
otientations fo meet differcnt needs. That is, past linking arm assemblics typieally have been
configured for specific environments of use and are not readily adjustable to adapt o

significantly different envivonments of use.

SUMMARY OF THE DISCLOSURE

{8005)  The present disclosure provides wseful advantages and alternatives over the prior
art by providing linking arm assemblies which are readily adapiabic to assune a wade range
of operative fengths and configuwrations using 8 small nomber of common conponents.

Accordingly, linking arm assemblies consistent with the present disclosure may be adjosted

for use 1n very difforent applications while using common components,

{6006] In accordance with one exemplary aspect, the present disclosure provides a
vartable length linking arm assembly adapied to receive and retain a ball stud. The linking
army assembly includes an elongated rod stracture and at least a first socket head having a first
socket cavity adapted to engage the ball stud. The fivst socket head is operatively connected
to the rod strueture. The assombly may optionadly inchude at least a second socket head
having a secomd socket cavity. The second socket head may be operattvely connected to the
rad structure at a posttion remote from the first socket head. The operative length of the
hinking arm assembly 1s variable over a range of lengths by adjustment of the relative position

of the rod structure and the socket heads.

toi
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{90677 Other features and advantages of the disclosute will become apparent to those of

skilt i the art apon review of the following detailed deseription, claims and drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

{0008]  FIG. 1 s a schematic perspective view lusirating an exomplary embodiment of a

Linking arm assembly consistent with the prosent disclosure;

{6009] FIGS. 2 and 3 are schematic perspective views tlostrating an exemplary socket
head adapiod to engage a ball stud for use in a boking arm assombly consistent with the

present disclosure;

{014 FRGS. 4 and 5 are scheomatic perspentive views iHlustrating anothor embodiment

of a linking arm assombly consistent with the present discloswre;

{8611} FIGS. 6 iz a schematic parspective view fhustrating another exemplary
embodiment of 4 linking anm assembly consistent with the present disclosare;
{B012]  FIGS. 749 are schenatic perspective views tHustrating another exemplary

cmbodiment of a linking arm assembly consistont with the prosent discloswure;

{6013] FIG. 10 s a schematic perspective view iflustrating an exemplary profiled rod
acceplance opening for use in 3 socket head sleeve segment i a linking arm assembly

consistent with the present disclosare;

{0014 FIGS. 1 and 12 are schematic perspective views Hlustrating another exemplary

embodiment of a linking arm assembly consistent with the present disclosure; and

Lbd
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{618]  FIG 13 45 a schomatic perspective viow lustrating another exemplary

cmbodiment of a linking arm asscinbly consistent with the present disclosure.

{8016} Before the exenplary embodinments of the invention are explained in detaid, itis o
be understood that the invention 1s in no way hmited in its application or construction to the
details and the arvangements of the components set forth in the following description or
Hustrated in the drawings. Rather, the invention is capable of other enbodiments and of
being practiced or being carried out v various ways. Also, if is @ be understond that the
phraseciogy and ternunology used heremn are for purposes of description only and should not
be regarded as fimiting. The use hercin of wrms such as “inchuding™ and “comprising™ and
vartations thereof 1s meant o enconpass the items hsted thereafter and equivalents thereof as

well as additional ttems and equivalents thereof.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS
{1 7] Reference will now be made to the drawings, wherein to the extent possible,

like elements are designated by ke reference numerals in the various views, FIG. 1,
ilustrates an cmboediment of an cxemplary adjustable linking army assembly 10 consistent
with the present disclosure. As tHustrated, the excmplary linking arm assembly 10 may
metade arod 12 of clongated construction formed of plastic, metal, ceramic, or other suitable
material extending between a pair of socket heads 14 adapted to engage a ball stud or the fike
i a manner as will be described farther heretnafior. By way of example ondy, the rod 12 may
be electrobytically coated or zine plated steel. The socket heads 14 may be molded as unitary
structures from resitiont materials such as thermaoplastic pobvurethane (TPU), rubber, or other
similar material which is adapted to deform resilicntly in response to apphied forces, As
shown, the rod 12 mav include end segments 16 incorporating threads, rings, or other anti-
puli-out clements adapied 1o matedly engage the mterior of elongated cooperating skeeve
segments 20 of the socket heads 14, In this regard, the end segments 16 of the rod 12 may
incorporate anti-rotation threads such as those marketed ander the trade designation
BOSSCREW ™oy the hike incorporating indentions along the threads adapted 1o engage the
polymer sleeve segments and to cause creep of the polymer as the dweads are rotated durmg

assembly. Such structures thereby require addivonal foree for loosening and disenpagement.
4
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{6018] As illustrated, i accordance with one exemplary practice, the sleeve segments 20
of the socket heads 14 may bave a sobstanually elongated construction with a length
dimension of at least about 2.5 times the width dimension or greater. As will be appreciated,
such oxtended lengths may promote substantial adpustability by facilitating insertion of the
rod 12 to various dep{hs as may be desired. Thus, the operative length of the hnking arm
assembly 10 may be readily adjusted by a user through controlled nsertion of the rod 12

without the need fo use a different rod of socket heads.

{8019 Referring now jomtly to FIGS. 123, in the illustrated exemplary embodiment, each
of the socket heads 14 may bave a generally "L7 shaped construction incorporating the sleeve
segment 20 of epen-ended constraction exiending away from a generally bowl-shaped socket
cradie 22, In the Hustrated construction, the socket heads 14 may also inchude a distal collar
segment 24 of substantially hollow constraction defining an insertion channel 25 ortented

substantially coaxial aligned felation o the rear of the socket cradie 2

{6020] As ilustrated, the socket heads 14 may be adapted to receive and retain ball studs
30 incorporating a ball structare 32 at 3 proximal cad and an engagement structure 34 such as
a threaded connection or the Bke at a distal end. To this regard, while the ball stud 30 m FIG.
is Hlustrated as having an engagement structure 34 in the form of a male thread, itis
likewise contemplated that the engagement structure 34 may be another male or fomale

conneetion clement as nry be desired,

{0621} As shovwn in FIG. 3, in one exenmplary construction, the socket cradle 22 houses
an mtertor socket cavity 44 adapted to recetee and retain the ball stractare 32 of a cooperating
ball stad 30. In this arangement, the ball structure 32 may be matedly inserted through the
msertion chamel 23 within the distal collar segment 24, An clastomeric scaling boot 44 of
rubber, plastic, or the like way it sealing refation circumferentially about the distal collar
seement 24 such that the sealing boot 44 and the tnsertion channel 25 within the collar
segment 24 are in substantially coaxial relation. In the lustrated exemplary construction, the
scaling boot 44 includes a substantially amnular outer face 46 defining a sted acceptance

opening 48 aligned with the iInsertion chanmel 25 and adapted o recerve the prosimal end of
5
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the ball stad 30, In this regard, the stud acceptance openmg 48 may expand resihiently duwing
insertion of the ball structure 32 and then rebound 1o sealingly swrround the reduced diameter
neck 36 mboard from the ball stroctore 32, As shown, a rarsed hollow mipple 50 of fleble
charscter may surround the stud sccoptance opening 48 to aid i fornung a seal about the
neck 36 tollowing msertion of the ball stud. As will be appreciated, the sealing boot 44 acts
to contain any fubricant within the socket cavity 40 while blocking debris from entering the

Joint.

{0622} Asbest seen in FIG. 3, in the iHostrated exemplary construction, the socket cavity
40 may inclade an arrangement of flexible raised interior ribs 56 which are molded into the
socket cavity and are adapted to press against the ball structure 32 during use. As shown, the
iterior ribs 56 may follow the contour of the bowl-shaped socket cavity 40 so as o extend
both radially and axially within the interior of the socket cavity. A sebstantially flag, flexble
raised huh 37 may be molded into the back of the socket cavity 40 in substantial alignment
with the msertion channg! 28 such that the nterior ribs 36 amd the raised hab 57 form a bub
and spoke orientation. Pockets 38 defliung depressions between the interior ribs 36 wmay act
to retain fubricant and to prevent debris from contacting the ball surface. Aswill be
appreciated, the flexible socket ceadle 22 and flexible interior ribs 36 may facilitate case of
ball msertion durmg assembly. Moreover, the flexible interior ribs 56 may provide a level of

precompression o establish torque at levels to achieve desired performance and durability.

[0023]  As will be understood, a linking arm assembly 10 in accordance with the present
disclosure may be readily adapted to o wide variety of enviromments by mserting the rod 12
to various depths within the sleeve segments 20 thereby changing the effective length of the
assembly. It is contemplated that the cffective length also may be adjusted by altering the

constraction of the rod andior the engagement between the rod 12 and the socket heads 14

[0824]  FIGS. 4 and § iflustrate another exemplary embodiment of a Haking aem assombly
110 consistent with the present discloswre wherein elements described previcusly are
designated by corresponding reference mumerals mcreased by 100, As shown, m this
exemplary embodiment, the socket heads 114 may be integrally molded with elongate body

structires 160 having a comowed face 162 mcluding an arrangement of serrated teeth 163
6
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acrass the surface of the contoured face., As shown, serrated tecth 163 may projoct sonerally
in the same direction as the msertion channed 123 leading inte the iterior of the socket eradle
1220 As best seen iy FIG. 5, the elongate body structures 160 may cooperatively mesh in
overlapping face-to-face relation to define a multi-piece the rod structure 112 extending
between the socket beads 114, In this regard, the serrated tecth 163 across cach surface may
mate together to form an anti-slip arrangement. As will be appreciated, the face-to-face
relation between the substantially polygonal body structures blocks wndesived relative

rotation.

{8025 in the Hlustrated exemplary comstraction, the clongate body structures 160 each
may have a generally “T7 shaped cross section defining # kedge 164 disposed along lateral
sides of the body structures 160 below the contowred face 162, The clongate body struchaes
160 may also mcloade integral or attachable suap fasteners 165 arranged along the lateral
sides. These snap fasteners 165 may be formed from resihent plastic or hike material and
may inchude hooking eloments 166 a1 their free ends adapted to snap bebind the ledges 164 of
the opposing elongate body structure 166 50 as to mamtain the desived meshed relation when
the clongate body structures are pressed together. As best seen in FIG. 4, in the iHustrated
exemplary constnuction, the hooking clements 166 may inchade chamfored outer faces 167
which extend to shoulder edges 168, In use, the chamfered outer faces 167 of the hooking
elements 166 are adapted to ride over the ledges 164 of the opposing elongate body structure
164 unii! the shoulder edges 168 snap behind the ledges 164 to cstablish a secure connection.
As will be appreciated. in this embodiment, the operative length of the hinking arm assembly
TH may be readily adjusted by a user by disengaging the snap fasteners 163 and
repositioning the elongate body structures 160 relative to one another as desired. Multiple

different operative lengths thereby may be achieved.

{o826] FIG. 6 iHustrates another exemplary embodiment of a Hnking anw assembly 210
consistont with the present disclosure wherein clements described previously are designated
by corresponding reforence mumerals inorcased by 2000 As shown, in this exomplary
embodiment, the socket heads 214 may be operatively connected to spring~blasing brackets
270 adapted to snap in compressing relation circumferentiatly about the rod 212, In this

regard, while the rod 217 is Hlastrated as having a sebstantially cwrondar cross-section, 1t is
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likewase contemplated that the rod 212 may have a contoured profife wath protrosions anddor
with one or miore Hat surfaces to further aid in preventing rotation. As iHastrated, m this
embodiment the socket heads 214 may be mounted m virtually any desired ovtentation afong

the tength of the rod 212, Muluple different operative lengths thereby may be achieved.

[0027]  FIGS. 7-9 dlustrate another exemplary embodiment of & Hnking avm assombly 310
consistent with the present discloswre wherein elements deseribed previously are designated
by corresponding reforencs mnmerals fncrcased by 300, As shown, in this exemplary
embodiment, the rod 312 includes a pair of flaticned end segments 316 incorporating a
nustuphcity of spaced-apart ribs 372 extending circumferentialty about the end segments. As
iHlustrated, the Hattened end segments 316 are characterized by a width dimension which is
substantially preater than the thivkoess danension, H may be seen that each of the flatiened
end segmoents 316 may be nserted nto an access opening 374 at the end of the sleeve
segment 320, As bost seenn i FIG. 19 the access opening 374 may be configured to faciluate
msertion of the ved segments 316 in pre~defined orientations relatrve to the slegve segment

320. Thatss, the end segmenis may only be inserted in certan pro-defined orientations.

{0628 Reforring now to FIG. Y, it mav be scon that in the cxemplary linking arm
asserubly 314, the intenor of thy sleeve segments 320 may detine a stepped channel

configured to permit insertion of the end flattened end segments 316 to various predefined
depths depending on the orientation of inscrtion. As shown, in the exemplary construction
the stepped channel 375 may inclade a primary channel segment 376 which extends to an
cxtended depth along the length of the sleeve segment 320 and a secondary channel segment
377 {only one half hzm n) disposed transverse to the primary channel segment. The
secondary channel segment 377 extends only to a shortened depth within the sleeve sepment

320,

[0829]  During assembly, the flattened end segments nay be inserted into the sleeve
seements soas o be aligned with either the primary channcd segment 376 or with the

secondary channel segment 377, Insertion may then proceed until blockage 1s encountered.

Thus, the operative length of the linking arm assembly 310 may be adjusted by changing the

rotational orientation between the rod 312 and the socket heads 314
X
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{00307 FIGS. 11 and 12 illustrate ancther excruplary cobodiment of a liking arm
assembly 414 consistent with the present disclosure wherem clements described previoasly
ave designated by corresponding reference numerals inercased by 408 As shown, in thag
embodiment, the socket heads 414 may include an clongated ridge surface mipple 480 adapted
for press-fit fnsertion nto end openings in the rod 412, In this exemplary construction, the
ridge sarface mipples may deform or crush during press-fit insertion into complenentary
openings af the ends of the rod 412, thereby locking the socket heads in place. The nipples
486 may be hollow along their length if desired 1o facilitate such deformation. The operative
length of the Hoking arm assensbly 410 may thus be established by inserting the nipples 434

to a defined degree.

{0031 FIG. 13 dlustrates yvet another exemplary embodiment of a hnking arm assembly
S0 consistent with the prosent diseloswre wherein clements deseribed previousty are
destgnated by corresponding reforencs munerals norcased by 3000 As shown, in this
embodiment, the rod 512 mav include an arrangement of ribs 590 disposed chreamforentially
about a polvgonal boady to block rotation. The rod 512 may be fnserted into acceptance
openings at the proximal ends of the socket head sleeve sepments 320, 1 desived. such
aceeplance openings may be profiled to mnclwde a pattern of sealloped indentures and
protrusions about the perimeter to fockingly engage the ribs 590 following insertion. The
operative length of the hinking arm assembly 510 may be established by inserting the nipples
rad 312 to a defined degree with withdrawal blocked by engagement between the ribs 590

and the socket head sleeve segments 320

{0032 While vanioes spatial and directional tevms, such as upper, horzontal, vertical,
front and the like may used to desoribe enrbodiments of the present fnvention, # is understeod
that such torms are merely used with respect to the orfentiiions shown in the drawings. The
orientations may be inverted, rotated, or otherwise changed, such that anupper porion is a

fower portion, and vice versa, horizontal becomes vertical, and the hke

[0033]  Of cowrse, vanations and modifications of the foregoing are within the scope of

the present disclosure. 1t s to be understood that the disclosure hevein extends to all
9
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alfernative combinations of two or more of the individual features mientioned or svidont fivum
the toxt andfor drawings. All of these different cornbinations constifute vanous aliernative
aspects of the present disclosure. The embodiments described berein will enable others
skilled in the art to utilize the contents of the discloswre. The clams are to be comstrued o

mohude aliernative embodiments to the fullest extent permitted by the prior art.
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What is elamsed i

L A variable length Hoking arm assembly adapted to recerve and retain a ball
stud, the assembly comprising:

an clongated rod structure; and

at least a fivst socket head incheding a socket cavity adapted to engage the ball stud,

said first socket head being operatively comnected to the rod stractare, and wherein the

aperative length of the Hinking avm assembly between the socket cavity and an end of the vod
structure remote from the first socket head is variable over a range of lengths by adjustment

of the relative position of the rod structure and the first socket head.

2. The variable length hnking aroy assembly as recited i Claim 1, wherein the
socket head includes an clongated sleeve segment extending away from a socket cradle, and
wherein the rod structure comprises & threaded end segment adapted o matedly engage the
mierior of the sleeve segment.

3 The variable tength Hoking arm assembly as recited in Claim {1, wherein the
rod struchre copypriscs a pharaklity of overlapping clongate body structures of polygonal cross
section, the clongate body structures including contowred faces having outwardly projecting

teeth, the contowed faces being disposed in face-to-face meshed relavion,

4, The vartable length lnking arm assembly as recited in Clamm 3, wherein the

clongate body structares are scoured in face-to-fhee relation by snap fasteners including diswl

hooking elements adapted to snap behind ledges at lateral sides of the body structures.

3. The variable length linking arm assembly as reciied in Claim 1, wherein the
fivst socket head is operatively connected o the rod structore by a spring-Biasing bracket
disposed circwmferentially about a portion of the vod strocture such that the bracket applies a

compressing force o the rod structare.

6. The variable length linking arm assembly as rectted tn Claim |, wherein the

socket head mnchades an clongated sleeve segment extending away from a socket cradle, and
1
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wherein the rod struchire comprises a {lattened ond segment adapted for press-fit inscrtion
nto an ttenor channel of stepped construction withun the sleeve segment, the interior
channel including a primary slotied channel segment adapted to receive the flattened end
segment and extending w a first depth within the sleeve segment and a secondary slotted
channel segment adapted to recefve the flattened end segment and extending to a second
depth within the sleeve segment, the second depth being less than the first depth, the

secondary sotted channel bemng oriented transverse to the primary slotted channel.

7. The variable length linking army assembly as recited in Claim 6, wherein the
fatened end segment includes a phurahity of spaced-apart ribs disposed circumferentially at
least partially about the flattened end segment at positions along the length of the Hattened

end segment.

K. The variable length linking arm assenbly as recited 1n Claim 1, wherem the
socket head includes an clongated deformable ridge swrface wipple extonding away trom a
socket cradle, and wheroin the rod structure s adapted to matedly receive the ridge surtace
aipple 1o substantially coaxial relation at an end of the rod structure such that the ridge

surface nipple is lockmgly compressed in deformed relation within the rod struchure.

9, The variable length linking arm assenbly as recited 1n Claim 1, wherewmn the
socket head mehudes an clongated sleeve scgment extending avway from a socket cradle, and
wherein the rod stnchure is substantially polygonal along its length, the rod structure
comprising a plurality of spaced-apart ribs disposed circamferentially at least partially abowt

the Hattened end segment at positions along the length of the rod structure.

10, Acvariable length linking arm assembly adapied to receive and retain a ball
stud, the asseambly conyprising:

an clongated rod strocture;

a first secket head inclading a first socket cavity adapted to engage the ball stud, said
first socket head being operatively connected to the rod structure; and

at least a second socket head includmg a second socket cavity, said second socket

head being operatively connected fo the rod structure at 2 position remote from the first
2
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socket hoad, and wherein the operative length of the Hnking arm assembly between the first
socket cavity and the secoud socket cavity is variable ovar 8 range of lengths by adjustment

of the relative position of the rod structure and the socket heads.

11, The variable {ength lndking arm assembly as recited i Claim 1), wheren the
first socket head and the second socket head cach inchsde an elongated sleeve segment
extending away from a socket cradle, and wherein the rod stractare comprises threaded end

segments adapted to matedly engage the mteriors of the steave segments.

12, The variable tength loking avm assembly as recited i Clanm 10, wherein the
rod structure comprises a plurality of overlapping clongate body stractures of polvgonal erosg
section, the elongate bedy stractures including contowred faces having outwardly projecting

teeth, the contowred faces being disposed in face-to-face meshed relation.

13, The variable longth nking arm assernbly as recited o Clamm 12, wherem the
clongate body stractures are seawred i face-to-face relation by shap fasteners inclading distal

hooking clements adapted o snap behind ledges ot lateral sides of the body structares.

4. The variable length linking aroy assembly as recited 1o Clamm 19, wherein at
the first socket head and the second socket head are each operatively comnected to the rod
structure by spring-hlasing brackets disposed eiveumferentially abowt a portion of the rod

structure such that the brackets apply compressing foree to the rod structine.

15 The variable fength linking arm assembly as recited in Claim 190, wheremn the
first socket head and the second socket head each meludes an clongated sleeve segment
extending away from a socket cradle, and wherein the rod struchire comprises flattened end
segments adapted for press-fit insertuon o mierior chmels of stepped constraction within
the sleeve segments, the interior channels cach including a primary slotted channel segment
adapted 1o receive a flattoned end segment of the vod structire and extending o a first depth

within the sleeve segment and a secondary slotted channel scegment adapted to recenve a

flattened end segment of the rod structure and extending to a second depth within the sleeve

s
L
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segment, the sccond depth being less than the fiest depth, the sccondary slotted channel being

orierted transverse o the primary slotied channel.

16, The variable length loking arm assembly as recited in Claim 15, wherenny the
flattened end segments cach mchude a phurality of spaced-apart nbs disposed
circamferentially at least partally about the flattened end segment at positions along the

{ength of the flattened end segment.

17, The vartable length linking arm assembly as recited m Claim 10, wheremn cach
of the socket heads inchudes an elongated, deformable ridge surface nipple extending away
from a socket cradle, and wherein the rod stractare is adapted to matedly recetve the ridge
surfave nipples in substantially coanial relation &t opposing ends of the rod stracture such that
the ridge surface nipples ave tockingly compressed in deformed relation within the rod

stracture.

18 The variable longth lnking arm asscrobly as rectted i Claim 10, wheresn each
of the socket heads includes an elongated sleove segment extenﬁi:ng away from a socket
cradie, and wherein the rod struchare is substantially polygonal along its length, the rod
structure comprising a plurality of spaced-apart ribs disposed circumferentially at least

partially about the fluttened end segment at positions along the length of the rod structure.

19, A varable length leking acm assembly adapted to receive and retain a ball
stud, the assembly comprising:

an elongated rod structure comprising a first end segment and a second end segment,
the end segments cach having a plurality of spaced-apart surface ribs;

a first socket head of unitary molded construction including a first socket cavity
within a fivst socket cradie adapied 1o engage a fivst ball stud, the first socket bead including a
first sleeve scpment extending away from the first socket cradle, the first end segment of the
rod structure adapted o matedly engage an interor chamed within the first sleeve scgment by
press-fit insertion to a varsable depth; and

at least a sccond socket head of unitary molded construction mcluding a second

socket cavity within a second socket cradle adapted to engage a second ball stad, the second
14
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socket head includimng a second sleove sepment extonding away from the socket cradie, the
sceond end segment of the rod structure adapted to matedly engage an interior chantel withun
the second sleeve segment by press-fit insertion to a variable depth said second socket head
heing operatively comnected to the rod stracture at a position remote from the first socket
head, and wherein the operative fength of the hinking arm assembly between the first socket
cavity and the second socket cavity is variable over a range of lengths by adjustment of the

relative position of the rod structure and the socket heads.

20, The variable length linking arm assembly as recited i Claim 1, wherein at
least the first sleeve segment includes an acceptance opening with a perimeter profile of

scatloped indentures and protrasions adapted to lockingly receive the first end segment of the

rod struchure.

"
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