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An apparatus for carrying one or more elongated members includes at least two elon -
gated member support members (14),
lanember (lr:mmg ends and at least one elengateg member carrier surface (16) disposed between the e?ng: The appan(mu? :l:gh i:;p&oerst
Support connection assembly (50) including an clongated connector (54) and at least one connector slesve (S8, 60) engageable




transported. The ability to effectively package, store and transport

el ongat ed nenbers can save substantial tinme and expense, directly
i npacting the RGP and efficiency of the project. It PCHUSI8(15206
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storing and 25 t rRACGKASSEMBL ¥ FOR JRANSPORTAFION OF TUBULLARIBLEMENTS t he

el ongated nenbers. Further, it is desirabl e that such equi pnent be
versatile, long |asti FROSEREFERENCE TEXRELATED ABBLICATIONS
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| ayers of pipes. ' , in the '547
pat ent e securabl y%?é‘@’\%‘w;wgg%&ﬁmm steel or
nyl on banhds, or by a tighteni : ! l7'|.1g‘;frame of Figure 3 of-:
the '547 patent Ndtapplitasleupper and | ower U-channels 20, 22 that may be

| aterally tightened re | a ' ] pair of threaded
rods 24, 26. The rods 24, Zkz‘#xﬁ%émégé[%wq@aged w thin the | ower
U-channel and seryérgesent investibnSrelates (tb qlipieht fdr Ghdiethods of holding elonghted he

enbodi nrent of Figure 7 of the '547 patent,. the uppernpst and | owernost pipe
memberg. In another aspect, the presgnt invention re t&spt% equlx%ment for anc? methods of PiP

15 storing and shipping elongated members. In even another aspect, the present invention
relates to equipment for and methods of storing and shipping pipes. In still another aspect,
the present invention relates to equipment for and methods of securing several supports
together. : ,

Various types of elongated members, ihchiding but not limited to piping and tubing, are

20 used in construction projects and other activities, such as petroleum drilling and delivery
operations.  After manufacture, elongated members must be packaged, stored and/or
transported. The .ability to effectively package, store and transport elongated members can save
substantial time and expense, directly impacting the economy and efﬁciericy of the project. It

. is thus desirable to have equipment for and methods of effectively packaémg, storing and

25 ftransporting elongated members without damaging the elongated members. Further, it is
desirable that such equipment be versatile, long lasting, reliable, quick and/or easy to use.

Numerous prior art systems for storing pipes are discussed in U.S. Patent 5,123,547
issued on June 23, 1992 to Koch (the '547 patent), which has a common assignee with the
present application and is incorporated by reference herein in its entirety. The '547 patent

30 discloses equipment for storing and shipping pipes that includes several superposed pipe
supports. The illustrated pipe supports include numerous support surfaces on opposite sides
acting as rests for several pipes. A plurality of pipes can thus be layered between the pipe
supports, effecting a vertical stacking of pipes having pipe supports interposed between the
layers of pipes. -
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galvamc corrosion and other damage, decreasing the effectiveness and useful life of the

equipment. For yet another example, prior art systems, such as the tightening frame of Figure
3 of the '547 patent, require additional substantial components such as the U-channels of
Figure 3. '

25 Thus, there remains a need for improved equipment for and methods of packaging,
storing and/or transporting elongated members that will not significantly damage or canse
deterioration to elongated members or other metal objects upon contact with the equipment.
There also remains a need for improved equipment for connecting numerous support
members together. Preferably, the equipment and methods can be simple and quick to utilize.

30 Ideally, the equipment would be sturdy, versatile, long lasting and reliable. Especially well

- received would be equipment that does not require substantial additional components.
These and other needs in the art will become apparent to those of skill in the art upon
review of this patent specification, claims and drawings.
BRIEF SUMMARY OF THE INVENTION
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connector engageable with the supports. The supports and connector are each constructed at

10 . least partially of metallic material. The supports and connector at least partially surround the

metallic members. The apparatus also includes at least one covering at least partially of non-

| metallic material disposed upon the supports and. capable of preventing metal-to-metal

contact between the supports and the metallic members at the location of the covering. The

supports may include upper and loner sides and opposing ends, and the covering(s) may be

15  disposed upon the upper and lower sides of the supports, the opposing ‘ends of the supports,
or any combination thereof. The covering may be constructed of polyethylene material.

| An assembly may be made .in accordance with the present invention that is capable of

holding one or more elongated members constructed at least partially of metallic material.

This assembly includes at least two elongated member supports constructed at least partially

20  of metallic material and an elongated connector. The supports have ends with apertures

therethrough. Also included is a pluraﬁty of sleeves constructed at least partially of non-

metallic material capable of being received over the ends of the éuﬁports. Each sleeve has at

least one opening capable of aligmﬁent with one or more of the apertures. The elongated

connector is extendable through the apertures and the openings and is capable of securing the

25 supports. At least one of the sleeves may include a connector lock engageable with the

elongated connector. Further, the conﬁector lock may be a nut supported in the sleeve in a

no:_a-rotational manner. '

An apparatus may be made in accordance with the present invention that is capable of

conngcﬁng a threaded rod and anut to a support member having a passage. This apparatus

30 includes a body having an opening capable of receiving the support member and an aperture

' capable of réceiving the rod. The apparatus also includes an extending portion connected to

‘the body and having a cavity acdwible through the aperture. The cavity is capable of

housing the nut in alignment with the passage of the support member. Th; lextending portion

has one or more surfaces engageable with the nut to prevent the nut from rotating within the

This Sheet Has Been

W

[THIS SHEET HAS BEEX



| east one covering at |least partially of non-metallic material disposed

upon the supp ) capabl e of preventing netal -to- iR ct
bet ween the.s%%?otgdggand the metal lic nmenbers at the Iocats?%’%la{))"? t he
covering. The supports nmay include upper and | ower. sides.and 15 oppoesi ng:
ends, and tR8beo i‘??ﬂ(@ylntaﬁ cgutyma g?e?f’“ﬁﬁ'bcﬁedt ﬁteleﬁifpﬁfmi&dmllﬁ%fmgﬁ%&s of
the ShRERN.! The iskeaced RAT LR T2 omeES by R GVIBROThS extenidiag) Yortion Mma3ckd On

t hereof . The covering may = . be Cor@rﬁc ed of-‘ggl i/et hyl ene materi al .

An assenbl yormed afe metgaal ithat il gptyshstantially defors upderdas torqunedrized io Crmrect s

capabl e e tibade! Sl NBAORE R RS sgp_aﬂgﬁeaserneme lekteB @RS forEde thadt bd €ast
partially of netallic material. his assenbly jncludes at |east .two

el ongat 8d reenstected af palyethylenss The, exigpding pprignmay, include & least one gginfopging | j ¢
mat eri al agﬂ,ﬁ% el ongated connector. The supports -have ends with apertures

t her et hrou so included is a plurality of sleeves constructed at | east
partially of nod method ofiheiding Flengatademembers i agsordanse With tap prescat Jnsgntions

the ends Ofinf'JWeswgé%roﬁ'ﬁkleEs’%WO Shfgt& ﬁgﬁgﬁfesuppons and £ 8Sinciith RREHIY Sach

capabl e of “al1 gnnment w th one or reo apertures. The el ongated 25
connect or i sipport exetbist baving tapgand: hritompaides andsatdnast oRe clopgsted grembay carsier
capabl S d e Eﬁ%'b eﬁnfﬁeFLﬁ@ﬁ& i RAQhd HpR SUSSYESR 16RY
i ncl udglda; connec(tdggrhfagtc?(neesél&g}éa%g C v&\n%% the _w el ongated connect or.
Furt her, t heneaperee aiosach ensk themypnrigetion assembly inclyding @ copnectos and uppee andqloyer

non-rotatio ' E? 9,9%1 ' ' ance
with the prgggﬁ{%%n F%(}] kf%cétﬂéiegcsceggg_ e Bq’mg%g%enﬁggg?%gwaﬂ!{cﬁ@%%d
rod and a nietkihngmamberoThe methndiinsludes positipringthe supgert memibsrs in generallyparallelis

| nctudes a pog: g, BnPR 0 Yr 2RI AP ok B6E 2 fificohS SUPBR dppBRAP ST

and
REPL ACENENTcantidrsdrfaces of adjacent support members. The upper sleeve is positioned upon an end of

the uppermost support member, and the passage of the upper sleeve is aligned with the

coxpronding aperture of the uppermost support member. Similarly, the lower sleeve is

positioned upon an end of the lowermost support member and the passage of the lower sleeve

is aligned with the corresponding aperture of the lowermost support member. An end of the

20 connector is passed through the passages of the upper and lower sleeves and corresponding
apertures of the support members and engaged with the locking member of the lower sleeve.

Accordingly, the present inventions comprise various combinations of features and

advantages which enable it to substantiaﬁy advance the technology associated with

equipment and methods for holding elongated members, and support member connectors.

25 The present invention includés equipment for and methods of packaging, storing and/or

transporting 'elongated members that will not significantly cause deterioration, rusting or

other damage to elongated members or other metal objects upon their contact with outer

facing surfaces or components of the equipment. The present invention also includes

improved equipment for connecting numerous. support members together. The equipment

30  and methods of the present invention may be configured to be simple and quick to utilize.

Embodiments of the present invention include equipment that is sturdy, versatile, long lasting

and reliable. Further, embodiments of the present invention may be configured not to require

substantial additional components. : R
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an aperture transverse of said opening and capable of receiving the thread

rod and pasmwﬁ] st he rod through the support passage. T 1%_

al so incl udes e sald body further i ncl udi ng an extendi ng portion
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prevent the nut from -rotating within the
_ ed in the art upon reading the following detailed description, referring to the
accompanying drawings and reading the appended claims.
5 BRIEF DESCRIPTION OF THE DRAWINGS
For a description of preferred embodiments of the invention, reference will now be made
to the accompanying drawings wherein:
Figure 1 is an exploded view of an embodiment of an elongated member holding system
made in accordance with the present invention;
10 - Figure 2 is a detailed view of one embodiment of a support member havmg a saddle
member made in accordance with the present invention; '
Figure 3 is a detailed view of an embodiment of a support member having numerous
saddle members made in accordance with the present invention;
Figure 4 is an isometric view of one embodiment of a holding system having a
15 connection assembly engaging upper, intermediate and lower support members made in
accordance with the present invention;
Figure 5 is an isometric view of another embodiment of a support member of a holding
system of the present invention; |
Figure 6 is a top view of one embodiment of a lower connector sleeve of a connection
20 assembly made in accordance with the present invention;
Figure 7 is a cross-sectional view of the lower connection sleeve of Figure 6 taken at
plane 7-7; | B | -
Figure 8 is a detailed view of another embodiment of a support member of a holding
system of the present invention;
25 Figure 9 is a detailed view of yet another embodiment of a support member of a holding
system of the present invention;
Figure 10 is a detailed view of still another embodiment of a support member of a
holding system of the present invention;
Figure 11 is-a side elevation view of another embodiment of a lower connector sleeve of
30  aconnection assembly made in accordance with the present invention;
Figure 11a is a partial cross-sectional view of the sleeve of Figure 11 taken at plane 11A-
11A showing a boss type reinforcing member made in accordance with the present invention;
Figure 12 is a top view of the lower connector sleeve of Figuré il;

Figure 13 is a bottom view of the lower connector sleeve of Figure 11;
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Figure 14 is a cross-sectional view of the lower connector sleeve of Figure 11 taken at
plane 14-14
Flgure 15isa detmled exploded view of an embodlment of a holdmg system being
assembled in accordance with the present invention;
Figure 16 is a detailed exploded view of the holding system of Figure 15 showing
elongated members disposed therein.
DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

Presently preferred embodiments of the invention are shown in the above-identified
figures and described in detail below. In describing the preferred embodiments, like or
identical reference numerals are used to identify common or similar elements. The figures are
not necessarily to scale and certam features and certain views of the figures may be shown
exaggerated in scale or in schematic in the interest of clarity and conciseness.

Referring initially to Figure 1, an elongated member holding system 10 made in
accordance with the present invention includes two or more elongated member support
members 14 and at least one suppoﬁ member connection assembly 50. The holding system
10 is capable of holding, or securing, one or more elongated members 12 (Figure 16) and can
be used for storing and transporting the elongated members 12. In addition, two or more
holding systems 10 can be used together for holding the elongated members 12, the multiple
holding systems 10 being' engaged with the eiongated members 12 in spaced relationship as
desired (not shown) along the length of the elongated members 12.

Referring now to Figure 2, each support member 14 includes at least one elongated
ﬁmba carrier surface 16 suitable for receiving or seating an elongated member 12. | Further,

the support member 14 may have at least one upper carrier surface 16a and at least one lower

carrier surface 16b, the surfaces 16a, 16b disposed on opposing sides 15a, 15b of the support

member 14. In addition, each support member 14 may include numerous adjacent carrier
surfaces 16a and 16b, such as shown in Figure 3. The carrier surfaces 16 may be shaped as
desired to complement, hold or engage a particular type or size of elongated member 12. For
example, surfaces 16 may be arcuate so as to conform to cylindrical shaped elongated
members 12, such as pipe. It should be understood, however, that the present invention is not
limited to any particular size, shape, quantity or configuration of carrier surfaces 16.

The support members 14 may be constructed in any manner, conﬁguranon, shape and
design suitable for use with the present invention. For example in one embodiment, such as

shown in Figure 2, the support member 14 includes a one-piece substanually hollow

rectangular bar 22 that carries one or more saddle members 24. Each saddle member 24 is a
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6

damage to elongated members 12 may also lead to the selection of particular materials, or
coatings, for the support members 14, such as thermoplastic, thermoset or elastomeric
15 material. In particular, the carrier surfaces 16 of the suppori members 14 may be formed of,
or coated, with a material that will not cause galvanic corrosion and other forms of
deterioration to the elongated members 12, or undue damage to the elongated members 12
resulting. from contact therewith. If the elongated members 12 are steel, for example,
possible carrier surface materials include non-metallic materials that are softer than steel,
20 such that contact between the carrier surface 16 and an elongated member 12 will not
substantially damage the elongated member 12. The embodiment of the support members 14
of Figure 1 preferably includes bars 22 that are constructed of galvanized steel aﬁd saddle
members 24 (and carrier surfaces 16) constructed of high densxty polyethylene. The saddle
members 24 completely surround the upper and lower surfaces 15a, 15b of the support
25 members 14 except at ends 15¢, 15d, thus preventing metal-to-metal contact between the
support members 14 and other objects, such as the elongated members 12, along the upper
and lower surfaces 15a, 15b, except at ends 15¢, 15d.
Referring now to Figures 4 and 5, the holding system 10 includes an upper support
member 14a and a lower support member 14b, and may include one or more intermediate
30 support members 14c. Each support member 14 has ends 15c, 15d, and each end 15¢c, 15d
includes a passageway 26 that allows interconnection with the connection assembly 50.
Multiple support members 14 having numerous carrier surfaces 16, may be configured in
vertical alignment, such as shown in Figurc 1, to allow the holding system 10 to hold a
plurality oi_' elongated members 12.
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t oget her . FHitable/mppnes as is3w becomeg knewm irfbe gt The conectionrassembbni( BHs sayeshe
conf i gufged ¢ %oﬂﬁcﬁihﬁ?{x@gﬁf}ﬂeﬂwﬁ bfdt #5ilily Ho®d the suppoRHRQABEE Y andPElohdifed

present invention Inc e equi pnment that "is sturdy, versatile, long lasting
and rel i ablmembrgy 12 @Figure Hdon staregeandfor transpestaisdnt | nventi on may be '

conf i gured NOt ', GHAER assembly 342y R dodtmet 4k thi A5 s16ePEPSH B0 bt the outer
' facing components of the holding system 10 on sides 10a, 10b, and are constructed at least
partially, and preferably entirely, of non-metallic material to serve one or more among
15  various purposes. For example, the sleeves 58, 60 could serve as metail-to-metal buffers
between the ends 15¢, 15d of the support members 14 and metal objects, not causing galvanic |
corrosion, rusting and/or other deterioration thereto, or damagé to the metal objects, such as
elongated members 12, upon contact therewith. Furthermore, the lower sleeve 60 may be
designed to secure, hold or include a locking member 50 matable with the lower end 54b of
20 the connector 54. For example, the Iod_king member 50 may be integrally formed into or
carried by the lower sleeve 60 such that the lower sleeve 60 prevents undesirable movement
of the locking member 50. .
With respect to the particular embodiment shown in Figures 1 and 3, for example, the
passageways 26 of the support members 14 are formed into the ends 22a, 22b of the bars 22
25  that extend laterally at the support member ends 15¢, 154, respecﬁveiy. The passageways 26 of
the upper and lower support members 14a, 14b are holes 27 formed in the bars 22, while the
passageways 26 of the intermediate support member(s) 14c are U-shaped openings 28 (Figure
4). The intermediate support members 14c may include end reinforcement members 29 (Figure
-1) also having U-shaped openings 28 and which are connectable to the bars 22 at ends 22a,
30 22b. The upper and lower sleeves 58, 60 (Figures 1, 7) are preferably constructed at least
partially of material that will not cause substantial damage, deterioration, corrosion or rust to
clongated members 12 or other metal objects if contacted therewith. For example, the sleeves
58, 60, or respective sleeve outer surfaces 59, 62, may be constructed at least partially of a non-
metallic material that is softer than metal, such that contact with metal elongated members 12 or
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The characteristics and advant ages of various enbodi nents of the present
I nvention Og’g {bé%bed above, as well as additional features and
benefits, will dily apparent to those skilled i n XTS5 152%h0n
readi ng the followi ng detail ed description, referring to the
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t t F
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The generally cup-shaped portion 86 includes a cavity 88 for carrying a locking member 90, as

will be described further below. _
The connector 54 of the specific embodiment of Figure 1 has a diameter and length
suitable to pass through the holes 27 of the support members 14a, 14b, the passages 64 of the
20 sleeves 58, 60 ;md the U-shaped openings 28 of the intermediate support members 14c. The
connector 54 is constructed of a material of sufficient strength and other _chafacteris_tics that
enables it to effectively secure and transport the support members 14 and elongated members

12 carried therebetween. One embodiment of the connector 54 is a galvanized steel rod 55.

Still referring to the particular embodiment of Figure 1, the connector 54 is matable at
25 each end 54a, 54b with a locking member 90. The locking member 90 (Figure 7) that is
' engageable with the lower end 54b of the connector 54 may be associated with the lower
sleeve 60. For example, the illustrated locking members 90 are commercially available nuts
92 that are each engageable with a male threaded end 54a; 54b of the connector 54. The
locking mgmber 90 connectable to the lower end 54b of the connector 54 is shown in Figures
30 6 and 7 disposed within the generally cup-shaped portion 86 of the lower sleeve 60. The
cavity 88 of the generally cup-shaped portion 86 of the lower sleeve 60 has internal walls 89
(Figure 7) preferably formed to contain the locking member 90 and prevent it from rotating
within the generally cup-shaped portion 86. For example, if the locking member 90 has an
external ocjcagon shape, then internal walls 89 shall aléo be octagon-shaped to receive the
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‘show ng el.gngat ed nenbers di sposed (-herein.
DETAI LED. DEftracdm. ore BOEASRRS" the lower slecve 60.
10 The present invention is not limited to the above-described configurations. In the

embodiment of Figure 8, for example, the support member 14 may include a bar 22 having
cut-outs 102, 103, 104 and 105 at ends 22a, 22b and bent lips 106, 108. For another example,
such as shown in Figure 9, the bar 22 of each support member 14 may be formed with two
opposing channel-like members 110. In the embodiment of Figure 10, the support member

15 14 is formed by joining upper and lower C-shaped molded halves 112, 114 having carrier
surfaces 16 formed therein. One of the molded halves 114 contains at least one short
projection 116 that mates with a matching blind hole 117 provided on the other molded half
112. In yet another example, such as shown in Figure 5, each support member 14 may Be a
single integrally formed component 118 having at least one carrier surface 16.

20 : Furthermore, the upper and lower ‘sleeves 58, 60 (Figure 1) may have alternate
configurations or additional features. Figures 11-14 shown various additional features of the
lower sleeve 60. Referring to Figure 11, the upper portion 74 of the lower sleeve 60 may be
at least partially reinforced, such as with reinforcing members 120, for reinforcing,
strengthening and/or preventing cracking or deformation of the sleeve 60. If reinforcing

25 members 120 are used on the upper portion 74, the reinforcing members 120 may take any
suitable form for use with the present invention. For example, the opposing interior surfaces
124, 128 of upper portion side walls 122, 126 forming the bore 66 may include reinforcing
members 120; such as for the purpose of supporting or reinforcing the sleeves 60 at locations
of engagement with the support members 14 (Figure 1). The particular such reinforcing

30 members 120 shown in Figures 11 and 14 are ribs, or runners, 129a, 129b extending at least
partially along the length of surfaces 124, 128, respectively. The illustrated runners 129a,

129b are rectangular shaped protrusions that are integrally formed as part of the walls 122,
126. : PRI
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Presently preferred enbodi nents of .the invention are shown in the

above-identified figures and described in detail below. In describing
the preferred B8 Mfents, Iike or 10 identical reference RSFEISEPLS28 ¢
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carrier surface 16b, aces
16a, 16b di spbediensnofHPistres nk)-13 awesbuilaup popions lﬁﬁedxmmsbnporxzsndmdmm

I'n additiong dggsy I ﬁEFﬁﬁr adj acent carrier
surfaces 16a ang&f@ % %ﬁ@‘aﬂ%&v\% ??g’ﬁl?gggs elggérler surfaces 16
may be shaped asNow refextingi to Figuras 1dotdaminiathe lhwwmole%aﬁﬁwéowrshewlﬁar
type orq§iz f.el r S Y
arcuat e go %39t%&cg£?%éﬁgﬁegﬁ% ﬁé‘?‘l%gfy ea?)%r ei ong gﬁy&g 126, mrngseﬁg?1
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of carrier SUrTaces ort ne
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Each saddl e r{gunrpeﬁl 24 s I3 the embodiment of Figures 11 and 13, for example there are shown
reinforcing members 120 that are vertlcal support members, or arms, 140 extending between
.the outer surface 142 of the cup-shaped pomon 86 and the upper portion 74. Further, Flgures
11 and 14 show numerous reinforcing members 120 that are horizontal ribs 146 extendmg at
25 least partially around the outer surface 142 of the cup-shaped portion 86. Another
embodiment may have either vertical support members 140 or horizontal ribs 146. It should
thus be understood that one or more, or honc, of of the above additional features may be

included. In addition, when one or more such features are included, the present invention
does not require the particular embodiments of such features shown in the referenced figures

30 and described above.
Methods for using the present invention to hold, store and/or ship elongated members
will now be described with reference to Figure 15 and 16. The holding system 10 may be
arranged in any of ‘a variety of configurations for holding, st_oring or shipping one or more

elongated members 12. Upper and lower support members 14a, 14b are positioned one over | ) '

11



6 one- plece integrally fornmed conponent havi ng a passage 24a
for rece|V|ng such as by sliding engagenent ddl e
menber 24 and‘{) 05%5 Each saddl e menber 24 has one Prrclc)P; eslyﬁggsrzﬁégr _
surfaces 16. The saddl e menmber(s) 24 may be configured on the bar(s) 22 in

any desir edtheoﬂ:rer pusenerplvertiebaligasmenty LEoneton moseisfsonedinte sippert Teeaferstl4gure 3
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rel ati onshl support ne
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present inv
dependi ng u%%iﬁ tg%atpéjgfaéfl {s?%)lgf:gmgeeggﬁsr %lﬁlggtca&%hape anéaﬁat eril afld‘]a
el ongat €8l  supportmmdpshers 19 that face ohee huptheorefersed it (herein hﬁa“fsuppsmenmrfwcs” 14

Sueh s ot BRetcpOipaRl MR 12 pe BAK i B toitoe Bt 167 AR B\
support a pfacing|catrier stirfwba)rﬁgat bMMpmsoﬂﬁmEmmgf surfacaagkﬁ adtemately, the
transportin xther cg Acerns orrosio

rusti ﬁg andg%sfrﬁ%?r’&ccfsesaVOF’L &umo%&mgés@g{%t &%flonga eagenéné‘g a’f‘? may
al so | ead tofﬁde@rmh-emjécmtehfngﬁedmemb&mlz materials, or coatings, for

t he suppg rt menb as .t he Lastic set or ast o e 1
mat eral I n partgéfflté? élo g W‘Tegrfigﬁg%"&mfé’e@* c’%ﬁ?ﬁbﬁrf‘uﬁﬁcﬁgﬁ §¥14
may be for madjaczht support membmm ,adonnectoh assemblly SOiisdttattredito tielshppost membese14

gal vani ¢ COQ:E(P ?&cﬁgd ?nn%la?:g hs%gurmt Ong;E s%fpport members 14 together, securely engaging the

opposing carrier surfaces 16 with the corresponding elongated members 12. Depending upon

the overall configuration of the holding system 10, additional connector assemblies 50 may

15  also be connected to the support members 14. For example, in the embodimeni of Figure 1, a
" first connection dssembly 50 is attached to the ends 15¢ of the support members 14 and a
second connection assembly 50 is attached to the ends 15d of the support ndembers 14. .

The method of use of the particular connection assembly 50 of Figures 1, 15 and 16

will now be described. If the locking member 90 that will be connected with the lower end

20 54b of the connector 54 is not integrally formed into the lower sleeve 60, such as, for
example, a nut 92 (Figure 7), the locking member 90 is placed into the cup-shaped portion 86

of the lower sleeve 60. The lower sleeve 60 is positioned upon an end 15¢, 15d of the lower
support member 14b and the passage 64 of sleeve 60 is aligned with the passageway 26 of the
supfjort member 14b. The upper slesve 58 is similarly positioned upon an end 15¢, 15d of

25  the upper support member 14a and the passage 64 of sleeve 58 aligned with the passageway

~ " 26 of support member 14a.

The end 54b of connector 54 is passed through the aligned respective passages 64 of
sleeves 58, 60 and passageways 26 of support members 14a, 14b, as well as through the
corresponding passageways 26 of any intermediate support members 14c. The end 54b of

30 connector 54 is then engaged with the locking member 90 (Figure 7) associated with the
lower sleeve 60. For example, when the locking member 90 is a nut 92 disposed within the
cup-shaped portion 86 of the lower sleeve 60 (Figure 7), the connector 54 is rotated to engage
its threaded end 54b with the nut 92. The opposﬁc end 54a of the connector 54 is connected
with its co;responding locking member 90. In the illustrated embodiment, nut 92 is screwed

12
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non-netallic materials that are softer than steel, 20 such that contact
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obj ects, suc -GS %ﬁgﬁéﬁs%ﬁ%lgﬁg menbers- 12, al ong the upper and | ower

surfaces 15a, 19k vadsuseonfigurations of the presdn dnvention involving thieadse of moge thaw ohe

Figures 4 0] i 10 in an .. SUPDOLL

meaber - 14a By absdel I WLV helbd ark BSIAIEER ot SR RRRIY 19,ypcd

i nt er medi at Burfifér, it shopkichetundenstoed thatlthe mefimds of the [poestntrinvdntion dré dot lintredso 15c¢,
15d, anﬂ%e h end.15c.. 15d udes a passageway 26 that all ows

. . I nel
i nt er conhec Wﬁopﬂeqlﬂén¥3ﬂﬂ‘é‘8?i°5‘fc\ﬂ‘assenbl y  50. Mul ti pl e support
menbers 14 havi rigachofithecforegoing aspects and featess dfGhe fiRyntiva MmHNbe ased atbnelor in

e LR 3 R RO o e A e S D8R3 o
7 ' exemplary only and are not limiting of the invention, and modifications thereof can be made
by one skilled in the art without depalﬁng from the spirit or teachings of this invention.
15  Many variations and modifications of the embodiments described herein are thus possible and
within the scope of the invention. Accordingly, the scope of protection is not limited to the
embodiments described herein. ' |
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Referring again to Figure 1, the connecti on assenbl y 50 generally includes
a connector wogognipdgavi Ng ends 54a, 54b, an upper connect Orp§hsie¥Es08 and

a | ower connector sl eeve 60. Each sl eeve 58, 60 includes a passage 64.
The upper sleeve 58 is engageable with gn ﬁ“d 15c, 15d of wupper
support nenber 14a, while the | ower st O is engageable with an end 5

15c, 15d of whayslclafhéier t nenber 14b, such that the passageways 26 of
support nmenbers 14a, 14b are alignable with the correspondi ng passages
64 of sleevbs 58An ppParafsforCAINg0nF or more clongated MERers.(CYMPBHSBL:t hr ough t he

passageways 26 of al lat Rhstitie eRHEURAN herBRr BJport hfbnibRf; t he passages 64 of
the upper and | ower sleeves 58,760, and is firmy securable thereto in any

sui t abl €3 manner as i £l S3d SUpROE TReTBRGE hawing eadyand atrieest ope slongated membenb| v
50 thus serves 1Qmidr-QueRRARPbscl BawesAN dnafBRer s 14 and rigidly hold the
support nenbers 14 and el ongat ed _menbers 12 (Figure 16) for storage
and/ or transport ati org support member connegtion: asserably iinclpdingsanraiongated connector and

desi gned such t hgtiedshgneSdonRdcts éggvel%gaé’ﬁraglg%gln%w &lbngated coxfuﬁgitog gncf:a ?aﬁ? QRgNts

of the holding system 10 on si are construc east
partially, and pefspidsuppoyt aemberely, of non-netallic material to serve one

or nore;@noiag 1 LQLLS, 00 : Sl 60 _coul d
serve aidnora) - v AP ECOAUURCF Sheresh bl ARG el  sBUERG hm & 1ot
support nentngageable wittisairelongated cenneetor. not causi ng gal vani c corrosion,
rusting andjor ofher I @r af.] 0 et Q.0 %ﬁg the tal ohjects,
such as é el ongat rregnt?grcgﬁl aﬁ’g%%gcg%% caég t e%zﬁﬁu’?rﬁm‘ifﬂgfﬁ‘é‘ieﬁ\s%é? t he
| ower sl eevmogénephyf daidlock. desi gned to secure, hold or include a | ocking
menber 50 t abl . ] nd. 54h. of 20 .t he .connector 54. For
exanpl e, tg’ I-oc@?e\r,\g(f% %ﬁ%@ﬁ%%ﬁu@e e sl“%%&?%?ﬁrﬁs garrﬁ)é\émg Pi{ Igas& pne threaded
carri edldy edukandcaidrlosk scamit Gotatably lengdgedble with sddeonretior wehefiin grid v@ritiestor

e e T N R

t he pefsaiiymtays 26 of the support nenbers-14 are formed into the ends

22a, 22b of .the hars 22 .25 .that ext.end |aterally at, the.s ort .member

ends 15c, 1%d, r & BRI >9f %’8 %gg*gegeémggs‘scogge% P S1edve indoBE "t 1628 oR
reinforcing member.

20 6. The apparatus of claim 5 wherein said connector sleeve includes a bore engageable

with said elongated member support member, and wherein said reinforcing member includes

one or more runners disposed at least partially along a surface of said bore.

7. The apparatus of claim 5 wherein said connector sleeve holds said lock and includes a

plurality of outer surfaces, wherein said reinforcing member includes one or more bosses
25 dispoéed upon and extending from at least one of said outer surfaces.

8.  The apparatus of claim 5 wherein said connector sleeve holds said lock and includes

at least one outer edge, wherein said reinforcing member includes at least one built-up

portion disposed upon said outer edge. .
.2 The apparatus of claim 2 wherein said connector sleeve carries said lock and includes
30  anupper portion and a lower portion, said lower portion including a lock holding portion.

10.  The apparatus of claim 9 wherein said lock holding portion includes at least one

reinforcing member, said reinforcing member extending at least partially around the outside

surface of said lock holding portion. h o o

———
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t he upper and | ower support nenbers- 14a, 14b are holes 27 fornmed in the
bars .22, whil passageways 26 of the internediate

menber (s) 14cev§§)te§%i0§%aped. openi ngs 28 (Figure 4). The§ﬁ{?§$§r’rles t|,6ate
support nenbers 14c may include end reinforcenent nenbers 29 (Figure

1) al so havillg UTbhoapperapenf plgism S whereinysaidnoanestero sleetst insiudet & teret pog s
22 at ends %ﬁgforéﬂ meRBE eééhang BRGedath ﬁﬁ\é@ﬁotﬁ&?]ﬁl\d‘?ﬁiﬁ&k lﬁfhin({ﬁm?ﬁéﬁ.s 1, 7)

are preferab con%t ructed. at Teast partially of materia at will

not cause sudst aFheappasivreafelaimdiveerain 8aid eonneetor slesye ixropstructediof material that

el ongat ed bl pabafiland uhEhed il Abndi tidribetd upbh Bhitid Bilrdwife oW L. For

exanpl e, the sl eeves respecti eeve outer surfaces 59,
62, may e ddnst Thetapparatus bf alaim (13 rwhicndin \said fconnastom-sleeve is comstrudtéd of awmiowr i al
that ‘i s sof trﬁétaﬂigﬁﬁte%f al, such that contact with netal elongated nenbers

12 or _ 8

ot her et al 114c néther eppamtusi of clgim daméeran bssidarconnectord astegye @ constructed of
deterioration ‘%}%' h as rust, thereto. . | f the el ongated nenbers 12 are
st eel , suchpr%?f Fars may include thernoplastic, thernoset or

el ast oneri ¢ ¥sat erThalappdratug dfeclgimelf velietrein a findy caid sepportohenibieg isrdispbsed ingendrelty es
58, 60 e . fon uct.ed of high densi olyet hyl ene material. In
anot her%o@ﬁ@ﬁ?@#@%‘%ﬁ%@%g? sa%:[&n&ﬁgﬂtégmg hstructed of between
about 60% - £% rHePparRtuesf chinAITwhertineach i sippa hembédHiticludes lefland Fight

mat eri al, such ,as about 70% nyl.on, material and about, 30% gl asss.
The upper slté’é%‘éasl%&af” ’ﬁ@“ﬂﬁ?‘/’%w&é‘?ﬂf Feh ’sQﬂseq:?"gfﬁF%hfa‘ﬁzfgd‘a' bore 66

that enabl es17.  The apparatus of claim 16 wherein each said connector sleeve and each said end of
said support members end includes at least one aperture such that said aperture of said
15  connector sleeve is alignable with said aperture of said corresponding support member end,
and wherein said connector is engageable with said apertures. '
18.  The apparatus of claim 17 wherein at least one of said connector sleeves includes a_
connector lock and each said comnector includes at least one threaded end rotatably
engageable with said lock.
| 20 19,  An apparatus capable of holding one or more metallic members, comprising:
at least two supports constructed at least partially of metallic material;
at least one connector constructed at least partially of metallic material and
engageable with said supports; ' '
said supports and said connector at least partially surrounding the metallic
25 - members; and ' .

- at least one covering at least partially 6f non-metallic material disposed upon
said supports, said covering capable of preventing metal-to-metal contact between
said supports and the metallic members at the location of said at least one covering.

20. The apparatus of claim 19 wherein said support includes upper and lower sides and
30  opposing ends, and wherein said at least one covering is disposed upon said upper and lower

sides of said support.

21.  The apparatus of claim _1__9_'_\_w_r'hetein said support includes upper and lower sides and

opposing ends, and wherein said at least one covering is disposed upon at least one of said

opposing ends of ssid support. ) | ||||||| |||||| |||" "m " l“l .
LT



the sleeve 58 to be slideably positionable over an end 15c, 15d of an upper
support nenberwossnsosgda. The | ower sl eeve 60, best shown in Ll 9935296 and
7, includes an upper portion 74 and a 10 |ower portion 84. upper

portion 74 ipcludes bore 66 d i.g thus renovably engageabl e with an
end 15a, 156<of ?ﬁ%am&s gﬁ%ﬁ&?t@rﬁaﬂw siﬁﬁ%ﬁ?éww%mmfbeéimyeﬂwmnd
bott om mibdriaf 76, 78 of the upper portion 74 have aligned openings 77,
79, respectiyely,, which formth . passage 64, allowi ng the connector 54 -
(Figure 1) 28 paTte THRABIRSIPEEIREm 10 Bhpreigisaid 4 astono-pAuering covers sibstaptally e 84
includes a ggtiebilet srfabPofsaiARERadt ohd dupporB6 t hat extends from the bottom

wal | 15 78?8f the up ixportio 74 and at |east partially surrounds the
openi ng 79 2 thé“l?é‘(ei- i@ FRrhle gigholding oneiqranoye glongated members penstuctod at least 86

i ncludes a paally ofifRethiit nfafttibly bddgprRingOCKi Ng nenber 90, as will be
descri bed fgrthe¥ bel ow. ing The connector 54 of the specific

embodi ment of Figure & k3 ty%?l%ﬂﬁé'léérmmlsé}ﬂmrﬁ constructesh at dgabte partiaky s

through the hol emeRficatairienMiial witt HhRIRs bAmrdglt the passages 64 of
the 20 sleeves 58, 60 and the shape openlihngs O0f the internediate

support menmbers 1l4c. #flongated conspmterst or 54 is constructed of a material of
sufficiqpt strength apdphiiebr Sb&k hald . { At Lo,
effectively secure andgt r'aﬁpqrt tﬁg‘tﬁsﬁsghp%%dr ?@n@&%ﬂl{ffﬁgﬁﬁ%@%a aet%f'a]
menber s 12 eapeble ofibeirgreedivad qyersaidonds, sadicsdidrsiseve bivingwt lestoreapening4 i s

a galvani zed ste éﬁﬁm . s %EF rinag to the particular
-enbodi nent of Fi g’%ﬁ‘@g?f t e%to%lt#eogfgfmgﬁfﬂfghggéa Jg,%r{& 25 each end 54a,
54b with a | ocki ng mestiseslonpated Tonnettoritendable threngh$id(dperureeand) saidapenings
engageabl e with Hhecaé )¢ gmgégd%gg&el connector 54 may be associ at ed

. CFor anp

with the | ower eevfe$ e, the illustrated | ocking nenbers
90 are dénmdbci alThe/asserably aif ickainm 34 wherein atd@ast tuzt ofosaidl sleavhs anlpdgealobmesiorh a

mal e t hread . ' or 54. The | ocki ng menber 90

connect abl e%t%%?%ggﬁemgr%gaﬁ%&%éééggg Fﬁeﬂ%onnect or 54 is shown in Figures 30

6 and 7 di sgbsedThd assemblyd cdlaimedSawhsrein (spidsdvapetbrpock isom nBGsupbottétbin salér

sl eeve 60. > A\ ¥ ,ﬁﬁ the generally cup-shaped portion 86 of the
gggv(f ik por ﬁ{%ér na ﬁ{"r

| ower sl eev as | s 89 (Figure 7) preferably fornmed to
cont ai n t he 2fockAngppasathe capgble af doqmeetingra threadéd wahand taatut ng a supportthdvinga t he

gener al ly cup- %g R riion 86. For exanple, if the | ocking nenber 90 has
an 2gxt g%ﬁ%‘l’?‘%c ag%ﬁ'shape, then internal walls 89 shall al so be

oct agon- shaped t o r ecebady having an opening capable of receiving the support and an aperture
capable of receiving the threaded rod;
an extending portion connected to said body and having a cavity accessible
through said aperture, said cavity capable of housing the nut in alignment with said
25 . passage; and |

said extending portion having one or more surfaces engageable with the nut to -
prevent the nut from rotating within said cavity.

28.  The apparatus of claim 27 wherein said body and said cavity are constructed at least
partially of non-metallic material. . _

30 29. The apparatus of claim 28 wherein said bbdy and said cavity are constructed of
polyethylene. _
30.  The apparatus of claim 28 wherein said body and said cavity are constructed of
between about 60% and about 80% nylon material and between about 20% and about 30%

glass matefial.' o
MR O SR 0
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9 oct agon shaped | ocki ng nenber 90, whereby the flats on the
| ocki ng menbe age the walls 89 to prevent the r on of
menber 90 wth(ﬁg%m%@&cavi ty 88, or |ower sleeve 60. Fur#‘%tébs”{lﬁgﬁ

| ocki ng menber 90 may be inserted into the generally cup-shaped portion 86
of t he3knboThempparatns of ¢tlgian 27 whetein saig surfacesage flhts ferhred by said canityuif act ur e

cup- shaped g 1 i S gpapys O PR Yp Gl ardpRRaBEbLAER iRl SRR Wi,

90, enhanci w4l nbtswbktmllyrdgﬁ:gnrmdtr thé torqel required tto sormebtothe ¢hreaded ro:hdmd fteood,
however, that t e Iocqlﬂn E%nbers 90 may take other suitable forns.

Furt her, %n hber 90 for the | ower end 54b of the connector
54 may i pst ea.d b'fhe appagstad bf claim 32 fwiiepsinl said, extending hyertiors is comstnestdde df high
associ at ed h, e | ower sl eeve 60. 10 : The present invention is
not |im ted\%’&?‘ tbl’)l\‘?’ée descri bed configurations. In the enbodi nent

of Figure 834f0rme< g‘fbﬁuﬁmﬁgmﬁﬁﬂbedylhﬂluﬂa)atidaﬂlouldeelﬂ‘oibﬁfgﬂﬂh&ﬂw ng
cut-outs 102, 103 and 105 nds 2 22 nt.. | i 06, .108. For
anot her exaF‘ﬁgi e, The @P%Wfﬁg’@ﬁi ¥ igphu 1t 9k gyr k %f?“glﬂ&port

menber 14 nmgyd ﬁgm&eméammmmg oﬁaﬁmmaesmwmhuiﬁersmmﬁa&deh& I'n
t he enbodi nent, of |gure 10, . the supgort nmenber 15 14 is forned by

j oi ni ng @pp@artially ﬂ%sﬁ\‘é’(fpﬁ%‘?‘&ed hal ves 112, 114 having carrier
surfaces 16 zgor m?ﬁe &ﬂﬁfaﬁls'bfcﬂiﬁwfwhér@ﬁ saialbd@,dmbﬁhasea 1chdtone QiR bdlE, WhereASt

one short
said reinforcing portion includes at least one bullt-up portion disposed upon said outer edge.

37. The apparatus of claim 27 wherein said extending portion includes at least one
reinforcing portion. |
15 38,  The apparatus of claim 37 wherein said extending pomon mcludes a plurality of outer -
surfaces, wherein said reinforcing portion includes one or more bosses disposed upon and
extending from at least one of said outer surfaces.
39,  The apparatus of claim 37 wherein said reinforcing portion includes at least one rib
extendirg from the outside surface of said extending portion.
20 40. The apparatus of claim 37 wherein said reinforcing portion includes at least one rib
extending between said body and said extending portion. |
41, A method of holding elongated members with at least two elongated member supports
and a connection assembly, each support having top and bottom sides and at least one
elongated member carrier surface on af least one side, each support also having left and right
25 ' ends and at least one aperture at each end, the connection asscmbly including a connector and
| upper and lower sleeves, the upper and lower sleeves each having a passage, the lower sleeve
including a locking member, including:
. positioning the supports in generally parallel vertical alighment;
positioning one or more elongated members between opposing carrier surfaces of
30 adjacent supports; |
positioning the upper sleeve upon an end of the uppermost support;
aligning the passage of the upper sleeve with the correspondmg aperture of the
uppermost support;

positioning the lower sleeve upon an end of the lowermost support;

Hllllll Iﬂlﬂ lllll Illll I lll!



projectidn 116 that mates with a matching blind hole 117 provided on the
ot her nol ded Walobpsoas 112. In yet another exanple, such aspgfigidansibeFi gure
5, each support nenber 14 rmay be a - single integrally fornmed conponent

118 having at |egst one carrier. surface,16. 2 Furthernore, the
Upper - and-l ower SUpns, B B35ess 9 (55 SIS S15EVH 447t i ccomemmoping cipsrtire of the

conf i gur at ileu&moEt sappbr i onal features. Figures 11-14 shown various .
additional features of the ~ |l ower sl eeve 60. Referring.to Figure 11,

the upper porti B#Sing agend pEequpetar through the passages of the upper apd lover sleeyes andy| |

reinfor ced,mﬁb@&@ﬁgge&mﬁamgg@waﬁmmers 120, for reinforcing,
strengt heni ng and/ or 'preventing cracki ng or, deformatjon of the sleeve 60.

If reinforcing ensagingdhasodof sonnectoravithibe lasking membsrefthelower dleeves  t he
reinforcing menbers 120 may take any suitable formfor use with the
present invention. For exanple, the opposing interior surfaces 124,
128 of upper portion side walls 122, 126 form ng the bore 66 may i ncl ude
rei nforcing menbers 120, such as for the purpose of supporting or
reinforcing the sleeves 60 at | ocat.ions of engagenent with the support
menbers 14 (Figure 1). The particular such reinforcing 30 nenbers 120
shown in Figures 11 and 14 are ribs, or runners, 129a, 129b extendi ng at

| east partially along the I ength of surfaces 124, 128, respectively.
The illustrated runners 129a, 129b are rectangul ar shaped protrusions
that are integrally formed as part of the walls 122, 126.

10 '
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For anot her exanpl
surfaces 76a,

upper portlonvgh may i nclude reinforcing
form capabl e of assisting in reinforcing or

e still

referring to Figure 11,

the respective outer

a, 122a, 126a of walls 76, 78 122 and

menbers 120 of any sﬁltable
mai nt ai ni ng the

structural

integrity or shape of the upper portion/7& These reinforcing menbers 120

of the 5

upon and extend from.
shown in spaced rel ationship di sposed .
(Figures Il A, 12) on each surface 76a, 122a and 126a.

enbodi nent of Figures 11 and 12 are bosses 130 that are di sposed
surfaces 76a, 122a, and 126a. Two bosses 130 are
across the knit

line 131
For yet

anot her exanple, referring to Figures 11-13q reinforcing nenbers 120 in any
suitable form may be di sposed @i 1cgast pgrt&ally upon one @ @ﬁreoof t he
outer edges 132 1( (Fig%qe 1 ) of heJupper porti ¥ o HhéQlomer
sl eeve 60, the outjer edg X I ng |alﬂya t pearli Mg stress
| ocati ons. The rei|nfora\ng\ e n f the pl’tIC Iar tOugent of
Figures 11-13 are |buil t@ orikpo=tH=5-005-Sid—tiren—ane t iggess
substantially alorjg the-le rae edges.g32a, 132b, 132c im 34d.
Now referring to HigfRes 11, , the wer rtio 84Qb e Nower
sl eeve 60 15 may| al so be relerM ﬁ% ﬁs g\llnrci ng
menbers 120, to agsist in ©ONr ﬁ? r0a55|st|ng
~in-maintaining the structhéP ' o wer sl eeve
60. The reinforcing nenber® th n ak® any
suitable formfor juse with th N\ t h h ortion 86
of the | ower portion 84 bgr at &\ |1 nf gryjetf, such as
to assist in prevegnting itgfr m [ a rf\t o assi st
In preventing the |l ocking r iing tharein
I n the enbodi ment jof Figurps ¢ - : e hpwr =2
rei nforcing nenber|s 120 t L, ar B2 A [/5 uglyr rg,  dis , 140
ext endi ng between the o ar 4 h -I§h artion 86
and the upper portjion ;2 r S us
rei nforcing memerfs 120 tE@ r Ngan s/ 14 nd | east
partially arou@jthe outer s 142)/0 N -S c p <88 :
Anot her >~ ' N =~
Ty © .
o) -3
0 N=AS 2
N N N
N \ 8
. == <
§ . Q N 2\\ N N
N o
3 Q7 Y. IR S
5 N N \ N N Q
N ©
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enbodi mrent may have either vertical support menbers 140 or horizontal ribs
146. It shoul Wooonsoes t hus be understood that one or nore, opchBsRinsk Of
t he above additional features may be _ i ncluded. In addition, when one
or nore such features are included, the present invention does not
require the particul ar enbodi ments of2!_ h features shgyg in the refer ed
figures 30 and descri bed above. Met s forusing.the
present invention to hold, store and/ f’ﬁ-&el gat'ed nenbers :
now be described with reference to Figure 15 a 6. TNFE—hotdryig-syst dé 10
may be arraEﬁ!éi p'_gany of a variety of ppafi Que==ensd I_
storing or shipping one or nore el ongated s u,f?—) ﬁ
support nenbers a, 124 ape pagitioped onesQve Iy rin

22 bnt 9§Pf 78 ad A:_: ooTt ﬁ%@f

e

general vertical @lign one Or nore i rig TETyat|l'S s l4c

are " used, t t/aned i ene Ackod<er—Para I
rel ationship bg =i A=l C 15¢ I o%?r gporft | menbers| 14a,_14b. In
any case, thefSppoflT “Emhe & ghoul d be ar ed uchThatf/{ hese

are one or nore pa
support nenbers 14
carrier surfaces." 3 2
system 10 i s placed Upon e ‘of theé f aci4R—e=a
between a pair of facing carrier surfaces J§c-At
or necessary nunber of support nmenbers 14 are G
| ayers of one or nore adjacent el ongated nbernsi b 10—

After the elongated nenbers 12 are in position $étwe 0 muiommor-myNI-s 14b

. A =

surfaces 16 of

gy carrier sygaces 16p Stot—onyagacent 5
T8, anot-her, ref§ éed- A olEEEESta=As "f dcildc

m I :
) |bE gl{{t'n t s hol di ng
i ) 16,

1 ;,__w 1 ey

or
]6 desired
g or nore

-54b
62




adj acent support nenbers 14, a connector assenbly 50 is attached to the
support - menbeeva9;,{,15048 and | ocked in place, securing the swggmﬁgp_ers

14 together, securely engaging the opposi ng carrier surfaces Wt h

t he correspondi ng el ongated nenbers 12. Dependi ng upon t he overal
configuration of the holding system 10,2A8di ti onal connector assenblies 50
may 15 al so beagonnected to the support rs~14. For exanple, in the
enbodi nent of Fig el a first connedTifQ.ddsenbly 50 is attached to
the ends 15c¢ of the\support nenbers 14 and a second connection :

assenbly 50 is atta
The net hod of use pif
and 16 w2 i
connected with the
formed into the | oj\
(Figure 7), the | of
of the | ower eevg
15d of the | ower
is aligned with thg
upper sl eeve 58 i s g4
upper support
passageway
connector 54 is pafH
sl eeves 58, 60 andififi

bod-tg-thao—gade=1Ed of the support nenbers 14.
9& qﬁ?ion assenbly 50 of Figures 1, 15
/O f Jirhe Tocking nenber 90 that will be
Df 7§e connector 54 is not integrally
S,  Tor exanple, a nut 92
ac into the cup-shaped portion 86
ge 60 is positioned upon an end 15c,
14b_hnd t he passage 64 of eeve,_60
e support nenber lﬁléje7
i upon an end 15c, 15d of 25 the
) gﬁ_of_sleeve 58 aligned with the
43" - 6%he end 54b Q@
yned respegﬁ ve passagepy64 of/

Prpor t nenbéLs_14a, 14b, \as $§}+Gas
t hrough t he Jewegs 26 of nﬁ inte npdi1f9 cupq&gt
nenbers 14c. The ent 75 Wect or 54 | e Ergaged—with

| ocking menber 90 (fygure 7) &4 iat,ed with th | owdr sIeeve.GO. For
exanpl e, when the | ocking nerfber 90°I's a nut 92Ng Eposed' thin the

cup-shaped portion 86 of the | ower sleeve GESLF_: re 7),'fhe éﬂﬁnector:if
is rotated to engage . its threaded 4bN\@M th the t 92. T
opposite end 54a of the connector 54 is connec MYV i <X
cor r espondi ng Ifgycygsyenber 90. In the ilg r = BeR=92 s
screwed ) 14 - _
787 89
82" I 92

86 Q0




onto threaded end 54a of connector 54. The connector 54 and | ocki ng nenbers
90 are t wobesoasl to the desired degree, thus connecti ngctivgosispgsor t '
menbers 14 and rigidly hol ding ~ the.support nmenbers 14 and el ongat ed
menbers 12 carried thereby, with I0ckin%%y§nbers 90 bearing agai nst
bars 22 of respective support nmenbers 1 14b. For the eanFT {é? 5
Figure 1, the above nethod_ of use ofthe con |on73%senbl y 5 rformed
for each of the two chfdecti on A3senbl i I n various
configurations of the present 'mM%::::x;::_;___"“__;- i e of nore than one
hol di ng assenbly 10, th? ! et hods are ﬁunducted fo ‘eg? holdlng
assenbly 10 used. urth:‘ % ) understo-p t he net hods of
the present invention are notj #g36n any
particul ar order.

t he i nvention may be used? of thlzﬂher such
aspects and features. The e X e exenpl ary
only and are not limting of [} ¢ F i Opg0t her eof can
be nmade by oneg@d,lvledl ‘ “_g_‘ partlfromthe spirit or
teachings of this invention, t5 Man varla s and [pdi L7g2t i ons of the
enbodi nents descri bed her73n e t hus poSgibTie and d Wi t hin the scope of
the invention. Accordingly, Ll ot~ 132bted to the
enbodi ments descri bedy3pg€i

132 62 - 90

scdpe of (it ot kction |

14
= 60

FIG.11

136 76 - \ 1A =, 120 74
[ A A 130
’24\ r It ! \ i

- ' '11A -
122a/,D _ o 126a
129a- 122 28 128
120 -wik Il' ',/
130 ' 136
136 " 78a 120

62" w0 12 10

| ““Zsakl\_\%% FIG.11A
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1. An apparatus for carrying one or norel ongated nenbers,

at | east two @loesgslgd nenber support nenbers;

menber connection assenbly includ“ag an

conpri sing

_ PRIRR0HB266
.support nenber having ends and at | east one el ongated nenber

carier surface disposed between said endé and

a support

éhgated connector and

at | east one connector sl eeve engageable with said el ongated connector and
said end of ‘said support nenber, @Bud el ongat ed connect or bei ng engaged
with said end of said support ne 2. The apparatus of claim1
wherein said connector sleeve is sociated with a Iock engageable with

sai d el ongafed connector 3 T

connector sl eeve prevents unde5|rable movenent af said Iock

apparatus of claim3 wherein said connect os
threaded end and said lock is g nut rot at apl y
connector, wherein said connecrs\ 3

90
92
54

54a
50 —
-54b

e

r having:

eable Wi

T

16a

15¢—

The
Q} past one
}rs d_Q

32

12 |-
| I
64
60~
15¢c—

86

62



| Knemat Appln. Nc:b ;‘ﬂ/US%/lSZOG di
bant dHteo P é‘g'i}_é?@
?0'? :;/?M\Leﬂﬁnt ojﬁaalad '?]Sﬁtﬁ"lfebﬂfbl he apgm?’élt?lgés :31? g§%ﬁ?ﬂ$§i&i@5ﬁ§g-w-

connect or sl eeve includes at | east one rei nforgl ng merrb?sr'"ﬁ- 2 -'The- ..: ...

appar at (RisSheetHlaaBranRepthed €i N sai l.eeve i ncrudes a‘boree ee” o®
engageabl ﬁmmgmlﬂmuongat ed REMHGEELas? ) mber, and wherein said
rtace

relnforC| udes one or no ners dlsposed at least partially
along a su 0 bore. 7. ratus of claimb5 wherein said
connector sl eeye holds said | ock and includes a plurality of outer sufaces,

wherei n sai-d réfAPBAaIuSJonEaHERg preOraCRelongates members gug#nsposed upon
and ext endi ng fromlat Ieastﬂqgne of said outer surfaces. e apparat us
of claim5 wherei? '€f§es étfémeﬂb@éwyﬁmmlm,d lock and incl udes at

| east one outer e erein sai nf orci ng rrerrber i ncludes at |east one
bUi I t-up portion %q%gp%\@; ARG METOEF gﬂf"&% epdyand ot least e elopgated trhemipdr
claim2 wherein. s@rdemmmfaeeﬂlspo&ﬂfbemeﬁ%ﬁxﬁleﬁ&s ;9ad | ock and includes an
upper portion and a | ower portion, said | ower portlon i ncluding a | ock

hol di ng polrtld on. qmppomanhmawmnaﬁsembaymcaldmaghm ?@Ic&g@ %ﬁﬁ' ng
porion incl udes n sai,d rernforcing me
extending at | eaggtt E%?t%lh 2l ?/n éc?%u%%evg é‘gﬁﬁagf d‘@itglﬁ?‘fia?f‘én%#e%@@@emmd

hol di ng porti on. saz end of said support member, said elongated connecldt bein ageable
The appar at us_of ﬁ%ﬁkﬂ%m&’@?&ﬁ&&;@%ﬁ%&ﬂﬁé}?ﬁ or sleeve incl uage a% gI ast one

B T

2. The apparatus of claim 1 wherein said connector sleeve is associated with a lock
engageable with said elongated corincctor.

3. The apparatus of claim 2 wherein .said connector sleeve prevents undesirable
movement of said lock. | |

4, The apparatus of claim 3 wherein said connector is a bar having at least one threaded
end and said lock is a nut rotatably engageable with said 'co_nncctor, wherein said connector-
sleeve includes a cup-shaped portion capable of holdiﬁg and preventing rotational movement
of said nut.

5. The apparatus of claim 2 'wl1etc_in said connector sleeve includes at least one
reinforcing member. -

6. The apparatus of claim 5 wherein said connector sleeve includes a bore engageable
with said elongated member support member, and wherein said reinforcing member includes
one or more runners disposed at least partially along a surface of said bore.

-, T The apparatus of claim 5 wherein said connector slccv'c holds said lock and includes a
| plurality of outer surfaces, wherein said reinforcing member includes one or more bosses
disposed upon and extending from ﬁt ieast one of said outer surfaces. |
8. The apparatus of claim 5 wherein said connector sleeve holds said lock and includes
at least one outer edge, wherein said reinforcing member includes at least one built-up
portion disposed upon said outer edge.

9. The apparatus of claim 2 wherein said connector sleeve carries said lock and includes
an upper portion and a lower portion, said lower portion including a lock holding portion.

10.  The apparatus of claim 9 wherein said lock holding portioﬁ includes at least one
reinforcing member, said reinforcing member cxtending at least partially around the outside

surface of said lock holding portion.

wvewoe sveet | (IR



rei forcing menber extending between said upper portion and.said |ock

hol di ng portion. 12. The appar at us of .cl.al m 1.8 ei n's.as’d. 2% 2""
connector sleeve is constructed of material that® 3 SWITY orgots “eed o “eel ael.
substanti ally danmage the el ongated nenbers upoh cdnt act*tterew*th. o’ geet e
13. The apparatus of claim 12 wherein said connector sleeve is
constructed of a non- netallic material. 14. The appar at us of
claim ‘1 wherein said connector sleeve is constructed of

pol yet hyl ene. 15. The apparatus of claim1 wherein @ firgst

support mnenber is di sposed in generally 10 vertical paratf1 mber 1 1999

rel ati onshi ktr ég.ﬂg g rt menber . 16 . The appar at us
of claim 152?{%% E% ﬁe 21:'0 i ncl uggcs l eft and ri ght
termnal en ﬁFm§ echpplogias frompanyy InS. s di sposed over each

sai d end. The apparatus of claim 16 wherein each said connector
sl eeve and each sald end of sai d support nenbers end includes at

| east one aperture such .that said gperture of said 15 connector sleeve is
alignable with said aperture of sar&ResH et pageil8y support menber end,

and wherein said connector is engageable with said apertures. 18.

The apparatus of claim 17 wherein at | east one of said connector sleeves

i ncludes a connector |ock and each said connector includes at |east
one t hreaded end rotatably engageable with sajid |l ock. 20 19. An
appar at us .capabl e of hol ding one or nore netallic Tenbers, conprissing:

at least two suports constructed at least partially of nmetallic material;
at | east one connector constructed at |east partially of netallic material
and alignfty) 0 PRIBGECErWht hoﬁEr ke wﬂﬂxetlﬁnéoﬂésp%ﬁﬂﬂﬁaﬁ perds loft e
supports; said supports and said comfnector at | east

par t jodelyost suppmuydi ng the netallic 25 menbers; and

at | east one coverin

eas i all netal | i rial di,sposed
upon paeing i o 3 Pl b 2k ekt oh g B ot o Bk Sheit
&e@g{ﬂ?ﬁ 311%?‘3 sai d supports and the netallic
rrenbers x?e cg%fotgrt]p&e% gx:%%agg[i | east one -coveri ng.

‘engaging the end of connector with the locking member of the lower sleeve.

42. The apparatus of claim 1, wherein said support members are positioned in

generally parallel vertical alignment and said support member connection engages
. one of said ends of the lowermost support member.

43. The apparatus of claim 1, wherein said _eioggated connector has two threaded
ends. ' '

N O O
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20. - The apparatus of claim19 wherein said support includes upper and
| ower =si des and 30 opposi ng ends and wherein said at | east one covering

i s di sposed upon said upper and | ower si des of said support. 21.
The apparatus of claim 19 wherein said support includes uper and | ower

si des and opposi ng ends, and wherein said at | east one covering is

di sposed upon at | east one of said opposi ng ends of said support

REPLACEMENT SHEET
22. The appar at us of claim 19 wher ain sajd overl ng.is constrﬁ%t ed of

pol yet hyl ene PSER{anpeWith the presg inventipg %rsbsanr afdrd apraPRAraiISion Argr ei n
sai d at | east @RCorCRVYR! élokkatka iRdfbetd Bhat mludad bty lehfi€two elonga®BtrhérfbeP Whsort
surface of said at |east one support An assenbl ca abl e of

hol di ng one or™fBYES WG TYRROEI™ "eqnge%‘%ésts?rﬁ@i’ ckpch sunpgy ggember has e‘i!ﬁéraf“il%ﬁ ly

of metallic nolesst bﬁH elorg@ed efmbét@arrier surface disposed between the @hds! GRS bupb¥® member
el ongat edngnber 8‘50”3 con tructg)ﬁ at least partjally of

metal lic ei FoPecHOR psagmbln Blugpsian clopasted foprectos antat kipsh H@qf"’mecmr sleeve that is

an el ongat ed caigagatwithitheldlongated connector and an erd ol Bippbit énBér. S| eeves
constructed at |eas artially of non-metallic nateri al
capabl e of being r theg GrpArifs wadegincacqardange withdhe gresang iyention\and sapable efast

one opening holding one or more metallic members includes at least two supports and at least one
| connector being engaged with at least one end of said at least two supports. The supports
10  and connector are each constructed at least partially of metallic material. The supports and
~ connector at least partially surround the metallic members. The apparatus also includes at
least one covering at least partially of non-metallic material disposed upon the supports and
capable of preventing metal-to-metal contact between the supports and the metallic members
at the location of the covering. The supports may include upper and lower sides and
15  opposing ends, and the covering(s) may be disposed upon the upper and lower sides of the
supports, the opposing ends of the supports, or any combination thereof. The covering may

be constructed of polyethylene material.
An assembly may be made in accordance with the present invention that is capable
of holding one or more elongated members constructed at least partially of metallic material.
20  This assembly includes at least two elongated member supports constructed at least partially
of metallic material and an elongated connector. The supports have ends with apertures
therethrough. Also included is a plurality of sleeves constructed at least partially of non-
— metallic material capable of being received over the ends of the supports. Each sleeve has at
least one opening capable of alignment with one or more of the apertures. The elongated
25  connmector is extendable through the apertures and the openings and is capable of securing
the supports. At least one of the sleeves may include a connector lock engageable with the
elongated connector. Further, the connector lock may be a nut supported in the sleeve in a

non-rotational manner.

An apparatus may be made in accordance with the present invention that is capable
30  of connecting a threaded rod and a nut to a support member having a passage. This

apparatus includes a body having an opening capable of receiving the support member and

3
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capabl e ,of al.ignment with one or nore of said apertures; and
sai d -el ongat ed connector extendable through said apertures and said

openi ngs and capabl e of securing said supports. 15 25. The
assenbly of claim 24 wherein at |east one of said sleeves includes a
connect or | ock engageable with said el ongated connector. 26.
The assenbly of claim25 wherein said connector lock is a nut supported in
sai d sl eeve in a non-rotational nanner. 27. An appar at us

capabl e of connectin &0 t hreaded rod _and_a nut to a support having a 20
passage, conpr F%FH?&'"% Svares 3 S opening an) GaRabY; 0f T5c6Ving tgﬁ)@f‘ﬁaﬁé" @%d%‘ﬁséngof

recei ving the &u&b@&ﬁmmdha@u@aﬁrﬁam@ t TROBYAFER also 1ncludes th®bai® 3bdl, ARG N
and capabl e of . regel ving the t he thre%a rod and passi g the rod through the
inclu Vi

suppor t {98 8w gxjending portion having a cavity acgaﬁsﬁrl gy the encepre; H?EF ERYItH# an

ext endi ng por t tApablbaY ihegink @it 1 ARARSH WHE tHe Va8 o2 Fhe support S@infer. The
aperture, ﬁgld cavjty capable of housing the nut in alignment with said

—f

passage; extending'portion has one or mogg Ipriases SReRSRRPIS Wit the mutig preventsheenus frompr e
surfaces engaggmding withinfihd he nut to prevent the nut from
rotating within sard cavity. 28. The apparatus of claim 27 wherein
sai d body and said extending portion are constructed at | east
partially of non-netallic material. 30 29. The apparatus of claim 28
wherein said body and sai d extending portion are constructed of
non-nmetallic material . 30. The apparatus of claim28 wherein said
body and said cavity are constructed of bet ween about 60% and about
8096ny|on mat eri al and between about 20% and about 30% gl ass materi al
16~

v
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31. The apparat us of claim27 wherein said surfaces are flats forrred by

said xtavity. 32. The apparatus of claim?27 wherein said extending
portion is formed of a material that will not substantially deform .
under the torque required to connect the threaded .rod and the nut to

t he support rrrarr‘g];rfj1 3 6?@3’? The- ap ar at us of claim 32 wherein said
ext endi ng [§BPP; obheibody Griedn ’bﬁay be congtayrdd: aj legst ga@raﬁy |oén@n-metalhc
34.  The Waﬁtl‘lﬁ s@ffaced ﬁhﬂ&ﬁa@/\d&ﬁﬁ&lw tBdaditP Ot ekﬂﬁ&ﬁ%? mbPHSford

rei nforci n% ort he apparatus of claim ereln sal ody
i ncl udes a ﬁ%‘?"ﬁ:‘ aiatnglf“"é ﬁ?@’éﬁ@élyfdéﬁﬁ? iygder the torgue epquisesfiosgnepithe threadedhiod
reinforgi n@n@ﬂfetﬂuatb B GhpHRSnERMRr. OThd BtEndidg BAEtch, ﬂéﬁﬂ@?@%@&ed' g],e&aglfene.

part ially alo a surface of said opening. appar
cl aim 34 FE’E dg&mﬂmdsayn%udaa@sasamrea@rcxmm er edge, wher ein
one built-up portion disposed.

said reinforcin ti,0 u sat east

upon said outer%egﬁ&“’d r}h°?‘§9g ongut%d B&F‘ﬁt‘ﬁs“%‘?’d@cﬁlmﬁmﬂm t invention -

ext endi ng pivolved the 1 b dERast twb eRtBiatelhember subfbri BIG dHEn Bpa%}mbyeaei@
udes

The appar atus of cl a| m 37 wherein Said extending portion Lnc
pl ural i ty. SWPRSTh Wember havang fopcand botpem sides sad at e@stmmrdons;tqdommber oarnemdes

one or [ QurlBRS u S
O o ooy S 36 a8 il iR gt oo eB R 0 00 Al 5ol
rei nforci ngnpwmm&emmmlymluMgammmahmguppelmﬂdhewer

UL o B, e A0 WOl o Y e it *
U locking member. The method includes positioning the support members in generally parallel-
vertical alrgnment. One. or more of the elongated members are positioned between opposing
15. . canier surfaces of adjacent support members. The upper sleeve is posrtroned upon an end of
the uppermost support member, and the passage of the upper sleeve is aligned with the
corresponding apexture of the uppermost support member. Similarly, the lower sleeve is
positioned upon an end of the lowermost support member and the passage of thehlower sleeve
is aligned with the correspondmg aperture of the lowermost support member. An end of the
20 connector is passed through the passages of the upper and lower sleeves and correspondmg-
apertures of the support members and engaged with the locking member of the lower sleeve.
" Accordingly, the present mventrons comprise various combmauons of features and
advantages whrch -enable it to substantially advance the technology assoclated with -
i equipment and methods for holding elongated members, and support member connectors.
=~ 25 The present invention includes equipment for and methods of packagmg, storing_and/or
transportmg elongated members that will not significantly cause detenoratton, rusung or
other damage to elongated members or other metal objects upon their contact with outer '
facing surfaces or components of the equipment. The present invention also includes
improved equipment for connecting numerous support members together, The equipment |
30 and methods of the present invention may be configured to be simple and quick to utilize.
- Embodiments of the present invention include eqmpment that is sturdy, versatile, long lastmg
and reliable. Further, embodiments of the present invention may be conﬁgured not to require
substantial additional components.




ext endi ng: bet ween sal d body and sai d ext endi ng portlon 41.. A
met-hod” of hol di ng el ongat ed ménbers wi‘th*at | east two el ongated nenber
supports and a connecti-on assenbly, each support having top and
bottom si des and at. | east one el ongat ed nenmber carrier surface on at

| east one side, each support also having left and r'ight 25 en‘d’s and at———

| east one aperture at each end, the connection-assenbly |
connector and upper and | over slmthe upper an Mﬂj”m
each having a passage, the |ower sleeve i ncluding a |’DC|€I ng

i ncl udi ng: sitianing.the s pport I n general |y parall el
vertical all: gm]éﬁtapparatus%rcarrymgsggppp% FAnSad begsy comprisiggt ed menber's

bet ween opposing c ac of .30 adjacen{ supports;

posi tioning the up%%@%%@ﬁ%ﬁ“ﬂgqm@nbﬂﬁérmst support ;

aligning the pass ve W t rrespondi ng aperture of
the . upper nos hl_#gbtiopgpp%%em% ving s9ds ap gl‘#i@ﬂ 98¢ | elongatesl membetipON

an end. of the Iommnensmﬂppdwposedbetweensaldends and
17 .

- & support member qonnectlon'assembly mcludmg an elonge‘tted connector and
at least one connector sleeve engageable with said elongated connector and

said end of said support member; said elongated connector bemg engaged ..
wﬁh said end of said support member

s "2 The apparatus of claim 1 wherein said connector sleeve is associated with a lock
engagcab]e with said elongated connector. -

3. The apparatus of claxm 2 wherem said connector sleeve prevents undesxrable
movement of said lock.

4~ The apparatus of claim 3 wherein said connector is a bar having at least one threaded
end and said lock i xs a nut Totatably engageable with said connector, wherein said connector
sleeve mcludes a cup-shaped portion capable of holding and preventmg totational movement
of said nut. _ |
5. The apparatus of claim 2 wherein said connector sleeve mcludes at least one __'
remforcmg member. _

6. .The apparatus of claim 5 wherein said connector sleeve includes a bore engageable
with said elongated member support meniber, and wherein said reinforcing member includes

one or more runners disposed at least partially along a surface of said bore. _
7. - The apparatus of claim 5 wherein said connector sleeve holds said lock and includes a

-plurality of outer surfaces, wherein said reinforcing member includes one or miore bosses

disposed upon and extending from st least one of said outer surfaces. -

8. The appuamé- of claim S wherein said connector sleeve holds said lock and includes
at least one outer edge, wherein- said rmnforcmg member includes ‘at least one buxlt—up
porhon disposed upon said outer edge. ) _
9. The apparatus of claim 2 wherein said connector sleeve carries said lock and includes
an upper portion and a lower portion, said lower portion including a lock holding portion.

10.  The apparatus of claim 9 wherein said lock holding portion includes at least one

-, reinforcing member, said reinforcing member extending at least pmw
' . . . : PLACEMENT SHEET
surface of said Jock holding portion. .
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Septenber 15, .1999 - | nt er nat'. Appl n. No. PCT/ US98/ 15206
Applicant: Drill tec Patents & Technol ogi es Conpany, Inc.
al i gni ng: the passage of the | oner sl eeve with the corresponding aperture of

;Qgsag\ggr of the uppea#’ and | owealraﬁé: e%@%@%@gmt%@{g f ORhe
supports; Mmgmmhamdhgbeme&ﬁdwp&hﬁﬂaﬂdéﬁdmhbﬂﬁiﬁm&fnber
of the | OWs. sl “fhie s apparatus ofelann 1 wherein said connector sléevé is constructed of material that
| ~ will'not substantially damage the elongated members upon contact theremth ,
-5 13.  The apparatus of claim 12 wherein said connector sleeve is constructed of a non-
metallic material. :
14. The apparatus of clalm 1 wherein said connector sleeve is constructed of
polyethylene, o
15.  The apparatus of claim 1 wherein a first said support member is dlsposed i generally
10 vertxcal parallel relauonshxp witha seegnd said support member.
- 16 " The apparatus of claim 15 wherein each: said support member includes Jéft and right -
terminal ends, wherein one of said connector sleeves is disposed over éach said end.
N 17.  The apparatus of claim 16 whérein each said contiector sleeve.and each said end of
said support members end includes at least one aperture such that said aperture of said
15 eonnector sleeve is alignable with said aperture of said corresponding: support member end,
and wherein said connector is engageable with said apertures. S _
18.  :The apparatus of elalm 17 wherein at ieast one of said connector sleeves includes a
connector lock and each said eonnector includes at least one threaded end rotatably :
’ engageable with said loek. ' i
20 19. An apparatus capable ofholdmg one or more metallic members compnsmg
 at least two supports consiructed st least  partially of metallic materlal .
at least one connector constructed at least partially of metallic miaterial and '
belng engaged w1th at least one end of said at least two supports;
_ ‘said supports and said connector ‘at least partially surmundmg the metalhe
25 mqmbem and '
IR : atleastoneeomatleﬂparhaﬂyofnon—me&alhcm%aldmposedwon
- said supports, said covering capable of preventing meta,lfto-metal ‘contact between
. said supports and the metallic members at the location of said at least one covering.
~20. The apparatus of claim 19 wherein said support includes upper and lower sides and
30 opposmg ends, and wherein smdatleastonecovenng is disposed uponsaldupperandlower -
. sides of said support, : : - -
' 2. The apparatus of claim l9whelemsa1dsupportmcludesupperandlower81des and
opposingmds,andwhetemsaxdatleastoneeovermglsdtsposednponatleastoneofsmd

smgendsofsaxdsupport.
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42. The apparatus ' of claim 1, wherein sai d support nenbers are positioned

I n : ‘general | y parallel vertical alignment and said support
menber conpecti on engages - one of said ends of the | owernpst
support er .The @Pﬂﬂgm of qlalm1ﬂewhgplarmdjsomllalom§nuMeoEpalyemyﬁne

el ongat ed ctor has two threaded : ends.

AVENDED SH

23.  The apparatus of claim 19 wherein said at least one covering covers substanhally the
enttreoutersurfaceofsatdatleastonempport. :
5 24 An assembly capable of holding one or more elongated members constructed at least
partially of metallic material, comprising:
. .at least two elongated member supports constructed at least partially of
metallic matetial having ends with apertures theretlirough;
_ an elongated connector; _ :
10 a plurality of sleeves consu'ucted at- least partially of non-metallic material
el capable of being received over said ends, each said sleeve having at least one opening
capsble of alignment with onie or more of said sperfures; and
_said elongated connector extendable through said apertures and said openings
and capable of securing said supports, i
15 25.  The assembly of claim 24 wherein at least one of said sleeves includes a connector
lock engageable with said elongated connector. '
26.  The assembly of claim 25 wherein said connector lock is a nut supported in said
sleeve in a non-fotational manner.
27 An apparatus. capableofconnechngaﬂtreadedrodandanuttoasuppoﬁhavmga
20 passage, compnsmg . | : '
a body having an opening capable of receiving the support and an aperture transverse _
of said ‘opening and capable of receiving the thread rod and passing the rod through the support
| paseage;
' said body further including an extending portion having a cavity accessible through
\/ 25 said aperture, said cavity capable of housing the nut in alignment with_sziid passage; and .
said extending portion having one.or more surfaces engagesble with the nut to_
prevmtthenutﬁomrotaungWithmsmdcavny . o '
28. The apparatus of claim 27 wherein said body and said extendmg poruon are |
constructed at least partially of non-metallic material. "
30 29. The apparatus of claim 28 wherein said body and said extending portion are
constructed of non-metallic material.- ' |
30.  The apparatus of claim 28 whercin seid body and ssid cavity are constructed of
. between about 60% and about 80% nylon material and between about 20% and about 30%
glass matenal.

e ' ' 16 REPLACEMENT SHEET |
e |

L | | 2 3 e




