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PCT/ US98/ 03536 . MODULAR CABLE TRAY ASSEMBLY
This application clains the benefit of U S. Provisional Application No.
60/ Q38,3 15 filed February 25, 1997.

BACKGROUND OF THE | NVENTION 5 _ The present invention relates

to cable tray assemblies for supporting electrical peT/USos/dksE €S, cabl es

and the like, and nore particularly, to nodul ar conponents tor formng
DULAR LE BL

This application claims the benefit of U.S. Provisional Application No.

60/038,315 filed February 25, 1997.

B R D OF TH TI
5 The present invention relates to cable tray assemblies for supporting electrical
wires, cables and the like, and more particularly, to modular components for forming

a cable tray assemblies which are easy to manufacture, ship and assemble.

Cable tray assemblies are well known for use as a support system for carrying
electrical cables, wires, tubing, piping or other conduits over various distances in
10 buildings and other commercial structures. The cable tray assembly provides a
support for running the wires throughout various locaﬁops in the facility. Cable trays
are typically suspended from the ceiling or walls in order to provide a non-intrusive
path for the cable with full use of the work spaces below. Due to the amount of cable
and conduits running through modem facilities, cable trays are also available which

15 support cables at multiple elevations.

Traditional cable trays are bulky, cumbersome devices which are difficult to
manufacture, ship and assemble. Improvements in cable tray construction provide for
the manufacture of various modular interfitting components which allow the user
flexibility in assembling a cable tray system for a particular design. Such components

20 are also easier to manufacture and ship.
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a cable tray assenblies which are easy to manufacture, ship and assenbl e.
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disclosures of which are incorporated by reference herein for all purposes. By way of
example, Rinderer discloses a support system having a plurality of supports vertically
5 extending from a rail. Each support has a series of horizontally extending arms which
support transmission cables. The supports are inserted into cutouts formed in the rail.
There are therefore only a limited (and predefined) number of locations where a
support may be placed. This limitation can lead to difficulty in assembling support

systems in applications where flexibility in placement is desired.

10 Other prior art tray assemblies require the use of various mechanical fasteners
to attach the support arms to the suppoﬁ rail. These mechanical fasteners generally
require the use of installation tools. The need to install a mechanical fastener at the
location of each support grm/rail interface is quite labor intensive, resulting in

increased installation time and increased costs.
15 Accordingly, it would be desirable to provide a cable tray system which is

easily field assembleable and which provides more assembly options to the user so as

to make the cable tray assembly more adaptable to each user’s particular cable tray

needs.

UMM INVE
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The present invention, which addresses the needs of the prior art, relates to a
cable tray assembly for supporting cables, wires and the like. The assembly including
elongate rail including an open channel extending along the length thereof, The
assembly further includes at least one support member. Finally, the assembly
includes a locking connector cooperating with the support member. The connector is
sized and configured for insertion into the channel whereby insertion of the connector
into the channel simulténeously locates the member at a position along the rail and

fixedly secures the arm to the rail in the absence of fastening hardware.

In one preferred embodiment of the present invention, the channel includes a
pair of opposing side walls, each of the side walls defining a top edge. The connector
includes a saddle body and a pair of deflectable spring clips, the saddle body defining
aplane. The spring clips extend perpendicularly from the plane whereby insertion of
the connector into the channel causes engagement between the clips and the side

walls.

In an altemative embodiment of the present invention, the channel includes a
pair of opposing side walls, each of the side walls defining a top edge. The assembly
further includes a trunk for spacing a support member a distance from the rail.
Finally, the connector includes a generally closed body having bottom and side walls
thereby defining a trunk-receiving cavity for receipt of the trunk. The connector
includes opposing cantilevered spﬁr;g clips sized to engage the side walls when the

connector is inserted into the channel.
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Two exanpl es of such nodul ar cable tray assenblies are shown in U S. Patent
No. 5,123,618 to Guterman, et al. and U S. Patent No. 5,564,658 to

Ri nderer, the di scl osures of which are incorporated by reference
heretn for all purposes. By way of exanpl e, Rinderer discloses a
support system having a plurality of supports vertically 5

extendi ng fropyessrab! - Each support has a series of horizppisghdsis €xt endi ng
arms which - support transm ssion cables. The supports are.inserted

into cutouts formed Asnl dr])égﬁ, J&%ﬂélesent 'nvlention Providlﬁ\eﬁ%lg? fge[ygyét&%vﬁi];kpirs @asg{'] lpi; a

limted (and predefine ro ocat1 ons ort may

be placed. Thi S.ﬂkidr;;smal%eagwﬁhgg‘ggﬁa anJJSAeﬁ,g{ytggﬁanpfo?mé GLpLd g suppor tl 0

systens in applications e Ity In enent 1s desired.

Qther prior art ks BRPhsEmblf A6 adptablE® ddtsd’s phabiid il hani cal
fasteners
needs. Particularly, the present invention provides a cable tray system wherein the
5 support members are locateable at any position along the length of the rail, and may
be attached to the rail in the absence of fastening hardware or use of installation tools.

Asa fesult, installation of the present cable tray system requires reduced installation

time thereby resulting in decreased costs.

E TH WINGS
10 Figure l isa perspéctive view of the cable tray assembly of the present
invention;
Figure 2 is a partial perspective view showing an attachment clip;
Figure 3 is a perspective view of a splice connector for securing together rail
sections; Figure 4 is a elevational view of two rail sections connected together
15 with the splice connector of Figure 3;
Figure 5 is a sectional view of the splice connector and rail section taken along
line 5-5 of Figure 4;
Figure 6 is an exploded perspective view of an alternative embodiment of the
splice connector;
20 Figure 7 is a elevational view of the sfslice connector of Figure 6;
Figure 8 is an exploded perspective view of a modified connector secured

together with a threaded rod;

Printed from Mimosa 04/14/1999 12:34:13 page -6-



to attach the support arnms to the support rail. These nechani cal fasteners

general ly require the use of installation tools. The need to
install a mechanical fastener at the | ocation of each support
armrail interface is quite |abor intensive, resulting in

I ncreased installation tinme and increased costs. '
Accordi ngly, wdogdRl d be desirable to provide a cabl e L{r‘),?y gm which is
easily field assenbl eabl e and whi ch provi des nore asse y optlons .to the

user 50 as b 9§£$J§X&D&d Gablofiivk Ry P38 Bkl WPHGuRYARLAR! © Lo each

user's particul ar ca%
SUMVARY OF THE t!)m &t and bolt assembly;

Figure 10 is an exploded perspective view of an alternative connector for
joining rail sections at vertically spaced locations;

5 Figure 11 is an exploded perspective view of an alten_lative embodiment of a
connector which allows for rail sections to be angularly adjusted to an axially vertical
plane;

Figure 12 is an exploded perspectivé view of the connector of F igure 11
including an offset bar;
10 Figure 13 is an exploded perspective view of a rail and ceiling attachment
assembly;
Figure 14 is an exploded perspective view of a rail and floor bracket assembly;
Figure 15 is an exploded perspective view of a vertical coupling assembly;
Figure 16a is an exploded perspective view of a rail section and end wall
15 bracket;
Figure 16b is an exploded perspective view of an alternative embodiment of an
end wall bracket;
Figure 16c¢ is an exploded perspective view of a further alternative
embodiment of an end wall bracket;
20 Figure 16d is an exploded perspective view of a further alternative
embodiment of an end wall bracket;

Figure 17 is an exploded perspective view of a multi-purpose bracket of the

present invention;
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Figure 18 is a perspective view of a wall mounted saddle and rail;
Figure 19a is a perspective view of a spaced wall support;
Figure 190 is a perspective view of an alternative embodiment of the spaced
wall support;
5 Figure 20 is a perspective view of a central intersection assembly;
Figure 21 is a partial cross-sectional view taken along line 21-21 of Figure 20;
Figure 22 is an exploded detail of the intersection assembly of Figure 20;
Figure 23 is an exploded perspective view of an alternative embodiment of the
intersection asseﬁb]y of Figure 20 without the use of planar members;
10 Figure 24 is an exploded perspective view of an angularly adjustable bracket
connector;
Figure 25a is an exploded perspective view of a T-coupler;
Figure 25b is an exploded perspective view of an elongate crossover bracket;
Figure 26 is an exploded perspective view of an offset bracket;
15 | Figure 27 is an exploded perspective view of a rail section and curved drop
shield;
Figure 28 is a perspective view of a rail section including an upstanding
barrier;
Figure 29 is an exploded perspective view of rail sections joined by an
20 outboard coupling assembly;
Figures 30a-30e illustrate various alternative embodiments of the outboard

coupling assembly;
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The present invention, which addresses the needs of the prior art, relates

to a cable tray assenbly for supporting cables, wires and the
| i ke. The assenbly i ncl uding : el ongate rail including an open
channel extending along the length thereof. The assenbly further

I ncludes at | east one support menber. Finally, the assenbly 5
includes a |g@gksdsgconnect or cooperating with the suppQefuleRRs - The
connector is si zed and configured for insertion into the channe

wher eby insertion qj ug"'ﬁ xgﬁ@ﬁ%&eg pertspectxve view m Anrgieg ntmn%x {:'Ee r&gtla leto

si mul t aneousl y | ocates the ne a position rarl and
fixedly secureg,fhe arn1to the rail in the absence of fasteni ng hardware.
In one preferred énbodi nent of the present invention, the channel includes

a 10 pai r Ofm%me%hﬁlﬁm&a%qhmh&e,emﬁesﬁengfofmsoéﬂmw' I's defining a

top edge. The connec
securable to the rail;

5 Figure 34a is an elevational view of a rung and spring clip connector having a
portion removed to clearly show a gripping element of the present invention;
Figure 34b is a top elevational view of the rung with the spring clip connector
of Figure 34a;
Figure 34c is a sectional view taken along line 34c-34c of Figure 34a;
10 Figure 35a is a elevational view of the rail section and rung including a spring
clip prior to insertion into the rail;
Figure 35b is an elevational view of the rail and rung with the spring clip
engaged in the rail;
Figure 36 is a perspective view of a rail having an alternative embodiment of
15 a rung attached thereto.
Figure 37 is a perspective view of a rail having a further alternative
embodiment of the rung attached thereto;
Figure 38a is a front elevational view of a rung having a truck extending
therefrom;
20 Figure 38b is a partial sectional view of the rung of Figure 38a taken along
line 38b-38b thereof;
Figure 38¢ is a front elevational view of the spring clip of Figure 38a;

Figure 38d is a side elevational detail view of the spring clip of Figure 38b;
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I ncl udes a saddl e body and a pair of deflectable spring clips, the saddle

body defi ni ng a plane. The spring clips extend perpendicularly
fromthe plane whereby insertion of the connector into the
channel causes engagenent between the clips and the side wal |'s.
15 In an alternative enbodi nent of the present invention, the
channel i ncl wessesd pai r of opposing side mal@gnmgﬁﬁ¥bpf t he side
wal I s defining a top edge. The assenbly further 1ncludes a trunk
for spacing a SUpponguﬁ@m@rpeﬁpééﬁﬁtmafra[i%'hgﬁp{it_adfk’u s attached Finally,

t he connector includes a generally closed body aving bottom and side walls
t her eby defi ni Rgerétoit r unk-receiving cavity for receipt of the trunk. The
connector 20 i ncl udes opposing cantilevered spring clips sized to

engage the side wal Figulao ahBRvational view of the rung of Figure 38a prior to insertion in
the rail;
5 Figure 41 is a partial elevational view of the rung of Figure 38a inserted and

secured to the rail;

Figure 42 is a perspective view of a rail having rung secured thereto to support
cable at various elevations;

Figure 43 is a perspective view of an alternative embodiment of the rail having

10 open channels formed on both etids thereof;

Figure 44 is an elevational view of the rail of Figure 43 including alternative
embodiment of rungs;

Figure 45 is a perspective view of the rail of Figure 43 having rungs secured
thereto to support cable at various elevations; and

15 Figure 46 is a perspective view of a further alternative embodiment of the rail.

LEDD PTION T NV ION
Referring to Figures 1-3 herein, the cable tray assembly 10 of the present
invention includes a spine or rail 12 which is an elongate generally rectangularly-
shaped member which may be formed of extruded aluminum, steel, rigid plastic or
20 any other material well known in the art. Rail 12 includes a generally closed
rectangular channel 14 therethrough and a open ended channel 16 thereadjacent

running the length of rail 12. The opening to the channel is defined by a pair of
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connector is inserted into the channel.
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a cable tray systemwhich is easily field assenbl eabl e and whi ch

provi des nore assenbly options for the user so as to
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spaced walls 15. A plurality of support members, preferably rungs 32, are secured to
rai] 12 adjacent open channel 16. The rungs define a plane in which the cables,

conduits and the like may be supported.

In the present illustrative embodiment, rail 12 is provided in discrete rail
5 sections 12a which are provided in various lengths. Preferably, the rail sections 12a
are provided in either 10 or 12 foot lengths. Moreover, each rail section 12a may be
cut by the end user to a desired length to assemble, in longitudinal succession, a
plurality of rail sections of any desirable length. Rail sections 12a may be joined

together in a variety of ways to form a support system of almost any desired length.

10 One or more rail sections 12a may be supported from a ceiling or other
overhead structure by a clevis hanger 18, as shown in Figure 1. Clevis hanger 18
includes a rail support member 20 for accommeodating rail 12 and a threaded rod 22
extending upwardly therefrom. Threaded rod 22 may be attached to a beam clamp
secured to an I-beam (not shown) so as to effectively hang the rail 12 from the ceiling

15 at a preselected distance therefrom. Appropriate hardware 24 may be used to secure
the clevis hanger 18 to the rail 12, e.g., nut member 24a may be poéitioned within
channet 16 to provide a member for threadedly engaging screw 24b. As may be
appreciated, one or more clevis hangers 18 may be employed for each rail section 12a

to support the assembly of rail sections to the ceiling.
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make the cable tray assenbly nore adaptable to each user's particular cable

tray needs. Particularly, the present invention provides a cable
tray systemwherein the 5 support nenbers are | ocateable at any
posi‘tion along the length of the rail, and may _ be attached to the
rail in the absence of fastening hardware or use of installation tools.

As a result, wionssald ati on of the present cable tray Sysﬁc‘?ﬁ?shﬁ%?& res reduced
installation time thereby resulting in decrease sts. .

BRI EF DESCRI PTI ON %ilﬂéﬁo@wyupﬁ ya piugaliéy rr%flnilngso 2?2 att FPaced'ﬂcgtlijorn lisa

perspective view of the cable ass e presen

i nvention; therealong. Rungs 32 arefdbiite®toRold Sr Girrl e ble@lical §i-&RE Edble¥ fhot/ I ew show ng
an attachment clip;

shown) at a location lateraily offsgt from rail 12. Each rung 32 includes an elongate

extent 34 having a planar surface 34a on which the wires or cables may be supported.

5 The planar surface 34a includes a plurality of spaced apertures 34b extending

therethrough which permit securement devices (not shown) to be threaded

therethrough to secure the wires and cables supported by the rungs. Devices such as

cable ties and pipe straps may be used in combination with the rungs to support the

wires and cable thereto. Preferably, the rungs include at opposed ends thereof,

10 upturned sections 36. The upturned sections provide a U-shaped configuration to the

rungs which generally help contain the wires supported by the rungs. Rungs 32 are

rigidly securable to rail section 12a in a manner set forth below.

Referring to Figure 2, one technique for attaching rungs 32 to rail 12 is shown.

Rungs 32 are attached to the undersurface of rail 12 adjacent open ended channel 16

15 and may be selectively positioned along the length of rail 12. An attachment clip 38
may be inserted into open ended channel 16 through end 12b of rail section 12a. Clip
38 is slidably movable along the length of rail section 12a, thus the longitudinal
position of each rung 32 may be readily adjusted. Accordingly, the spacing between
rungs 32 may be adjusted as desired. In order to secure a rung to rail 12, rung 32 is

20 placed up against open ended channel 16 and a conventional bolt 38a is inserted
through the rung and through the open end of the channel and into threaded

engagement with attachment clip 38. Securement of the bolt 38a to the attachment

10
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Figure 3 is a perspective view of  a splice connector for securing together

rail sections; Figure 4 is a elevational view of two rai
sections connected together 15 with the splice connector of Figure
3; - Figure 5 is a sectional view of the splice connector
and rail section taken al ong line 5-5 of Figure 4;

Figure 6 is agoayphsded perspective view of an al ter nat i y& soiaRek Ment  of
t he splice connector; 20 Figure 7 1s a .

el evational Vi ew;pfs dida6s §BhriGEorCRRARE ShOWa1f1 5 BhebdnGurdi32 and clip 38,
Figure 8 is an exploded perspective view of a modi fied conmector secured
together with aghbeadadyGRHlg the rung to the rail to prevent longitudinal movement of the

rung once it is attached.

In order to adjust the length of the rail 12, individuals rail section 12a may be
5 joined together to create a suitable run. Referring to Figure 3, a splice connector 26 is
shown which connects together a pair of rail sections 12a in longitudinal succession.
Connector 26 includes a central connector body 26a and a pair of oppositely
extending wings 26b. Wings 26b are insertable into closed channel 14 at each end
12b of rail section 12a to support adjacent rail sections 12a together. Appropriate
10 fastening hardware 26¢c may be used to secure splice connector 26 to the ends of rail
sections 12a which may be provided with through holes 12¢ to accommodate
fastening hardware 26¢. Furthermore, connector body 26a may include a central
aperture 26d to support threaded rod 22 therethrough so that the connector 26 may be
used to hang or support the rail sections from an overhead support. Figures 4 and 5
15 show in further detail the interconnection of a pair of rail sections 12a in longitudinal

succession employing connector 26.

With reference to Figures 6 and 7, an alternative embodiment of a splice
connector is sﬁown. Splice connector 26' is formed similarly to connector 26 but
further includes an axially extending slot 25 formed in connector body 262’ . Slot 25
20 permits threaded rod 22 to be radially inserted into splice connector 26', thereby

permitting the rails to be secured to elongate rods which have been previously

11
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t he- connector of Figure 8 secured

installed. A plate 27 may be inserted within connector 26' overlying slot 27 and
secured to splice connector 26' by a pair of fasteners 24 threadably engaged therewith

as shown in Figure 6b.

Referring to Figure 8, a modified connector 28 is shown. Connector 28
5 functions in a manner similar to connector 26 in that it supports and fixedly joins a
pair of rail sections 12a together in longitudinal succession. However, connector 28 is
modified in that wings 28b thereof are interconnected at a central pivotal location 28a
so that the wings may rotate or pivot with respect to each other. This allows splicing
or connection of two rail sections to take place at an adjustable angle enabling the
10 assembled rails 12 to negotiate a turn allowing the wires supported thereby to be

routed in various directions.

Connector 28 may be employed with threaded rod 22 to support rail sections
12a from an overhead support. Threaded rod 22 may also act as a hinge pin about
which the elements of connector 28 may rotate. Once the desired angle between rail

15 .sections 12a is obtained, the fastening hardware may be tightened to lock the rails in a
fixed orientation. In situations where there is no need to provide such overhead
support at each location, the threaded rod may be substituted for by a conventional nut

and bolt assembly 29 such as shown in Figure 9.

Referring now to Figure 10, a further connector 30 is shown. Although

20 connector 30 is substantially similar to connector 28 described above, the opposed

12

' THIS SHEET HAS BEEN
REPLACED
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toget her by a nut and bolt assenbly; Figure 10 is an

expl oded perspective view of an alternative connector for j oi ni ng
rail sections at vertically spaced |ocations; 5 Figure 11 is
an expl oded perspective view of an alternative enbodi nent of a

connector which allows for rail sections to be angularly adjusted to an

axi ally ver tygddnriae pl ane; Fig IS an expl oded
perspective view of the connector of Figure 11 ‘#E’?/P%%/Piﬁ ng an

of fset bar; ]wgings 30b areﬁrc%sétliﬁned Eivg'ugaﬂy ;ﬁgégig%ng?mug%gc&ﬁécﬁgf ctive view of a

rail and ceiling attachi _ _ Fi gure 14
i's an expl odedy,dGLs BEeh 1 MitHS Bh cfh v dcbmpied oLty RV aHRY HpRBHEM! V:

also at different heights. The adjustmeni in vertical separation between rail section
122 may be achieved by securing each connector element 30b between two nut

5 fasteners. Therefore, each connector element may be independently fixed on rod 22.
Such positioning allows the rails to be vertically offset and permits cables supported
by the cable tray assembly to be routed over and under various obstacles such as
piping, HVAC ducts and the like. As with connector 28, a threaded rod 22 may be
used in combination with connector 30 to support the rail sections 12a, or a standard

10 nut and bolt combination (not shown) may be employed where no support is required.

As shown in Figure 11, in addition to providing a connector which permits rail
sections 12a to be angularly adjusted in a longitudinal plane, the present invention
includes a connector 120, which permits rail sections to be angularly adjustedin a
vertical plane. Connector 120 includes a winged portion 124 similar to that of
15 connector 26. The winged portion 124 is insertable within the rail section 12a. The
opposing end of connector 120 includes a tang 126 having a thxoughhéle 128 formed

therethrough. Throughhole 128 of one connector may be aligned with a throughhole

of an adjacent connector and rotatably secured thereto by fastening hardware 24.
Once the desired angles between rail sections 12a is achieved, the hardware can be

20 tightened thereby locking the rail sections at a set angle.

13
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Figure 15 is an expl oded perspective view of a vert

i cal

coupl

I ng assenbl y;

Figure 16a is an expl oded perspective view of a rail section and end wall
15 bracket ; Figure 16b is an expl oded perspective
view of an alternative enbodi nent of an end wal | br
Figure 16c is an expl oded perspective view of a further alternative

Fipgg4hSoshiids | S an

R0

enbodi nent oWosgsepd wal | bracket; 20
expl oded perspective view of a further alternative

an end wal | bracketys shown in Figure 12, pre tors A HaBackdt rhifd
view of a nulti-purpose bracket o the p

rese

acket ;

enbodi nent of

g6k perspective
enti on;

an offset bar 130 extending therebetween. Such a configuration permits adjacent rail

sections 12a to be vertically offset in addition to being angularly offset.

5 The cable tray assembly of the present invention, due to its modular design,

further allows the use of various accessories to provide greater flexibility in the

mounting of the cable tray as well as the routing of wires in a given location.

Referring to Figure 13, a ceiling attachment assembly 40 is shown. Ceiling

attachment assembly 40 may be used in conjunction with connector 26 shown in

10 Figure 3 to provide more stability to the longitudinally extending rail 12. Ceiling

attachment assembly 40 employs a pair of threaded rods 22 mounted to connector 26

by upper and lower saddle U-shaped assemblies 42 and 43. The upper saddie

assembly 42 may be mounted directly to an overhead structure or may employ a

further threaded rod 22 for hanging purposes.

15 Figure 14 shows rail section 12a employed with a lower floor bracket 44

which allows the rail to be mounted spaced from a floor or other horizontal support in

situations where wire routing in this manner is necessary. A nut fastener 24a may be

positioned within slot 16 and engaged by fastening bolt 24b. Tightening of the nut

and bolt combination will positionally fix floor bracket to rail section 12a.

20 Figure 15 shows a vertical coupling assembly 46 which allows rail sections

12a to be interconnected at a right angle to one another. Assembly 46 includes a first

14
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bracket 46a mountable to a central location of one rail 12a and a second bracket 46b
which is mountable to the end of a orthogonally extending rail section 12a. Nut
fasteners 24a are slidably positionable within rail channel 16 and secure the first and
second brackets 46a and 46b to their corresponding rail sections 12a. The slidable nut

5 fastener permits one rail section 12b to be joined at substantially any longitudinal

position along the length of the other rail section 12b.

Figure 16a illustrates an end wall bracket 48 which allows the last rail section
12a to be mounted directly to a wall where the rail section terminates. Wall bracket
48 has a U-shaped portion which engages the side walls 12d of rail section 12a and
10 helps suppoft and maintain the rail 12 in proper alignment. Nut fasteners 24a and bolts
may be used to secure rail section 12a to wall bracket 48. Additional embodiments of
an end wall bracket are shown in Figures 16b-d. End wall brackets 48°, 48" and 48’"

may be secured to rail sections 12a with fastening hardware 24,

A multi-purpose bracket 50 which may be used to secure rail 12 to various
15 support structures found in commgrcial construction is shown in Figure 17. Bracket
50 preferably includes a S-shaped configuration with a top flange 50a and a bottom
flange 50b extending from a central member 50c. A throughhole 50d may be
provided on top flange 50a in order to permit bracket 50 to be secured to a structure.
Additionally, by way of a nut fastener 24a inserted in open channel 16 and bolt 24b,

20 bracket 50 may position at substantially any location along the length of rail section

12a.

15
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Figure 18 is a perspective view of a wall nounted saddle and rail;

Figure 19a is a perspective view of a spaced wal | support;

Figure 19b is a perspective view of an alternative enbodi nent of the spaced
wal |- support; 5 Figure 20 is a perspective view of a central

I ntersection assenbly; I Znggurf E; S a2part|al

Cross-sectio ' taken al ong line - o] I gure X

Figure 22 isngkmgﬁgrgded detail of the intersection assgﬁgﬁymgsﬁFigure 20;

Figure 23 is an expﬂ.-ig,gggg gﬂ%ém%g}’gﬁtgﬂ@%%w .g}b%é&;l?rug%{tiov%uﬁ%odi ment of

t he I ntersection asse ure e use of planar

menbers; 10 13 directly onto a verfidaBWdifor ft 1S Iﬁ@ucﬁéimaf?&g,qno%ﬁfeﬁ P&gL 43 Vi ew of an
angul arly adj ustabl e bracket connect or;
provided. Rungs 33 are substantially similar to rungs 32 but only extend to one side

of rail 12 thus allowing the rail to be mounted directly onto a vertically extending

5 wall.

In situations where wall mounting is desired and use of standard rung 32 is
also desired, a spaced wall support 54 such as shown in Figure 19a may be provided.
Spaced wall support 54 may be mechanically secured to a wall or other vertical
surface and includes outwardly extending arms 54a and 54b terminating at a
10 connection point to connector 26. Thus, the rail 12 may be mounted to a wall at a
spaced location therefrom to enable standard rungs 32 to be employed. In an
alternative embodiment shown in Figure 19b, wall support 54’ may include a pair of

back to back slotted channel members 57 which are securable to connector 26.

The cable tray assemblies may be arranged in various configurations so as to
15 provide versatility in the running of wires or cables. Referring now to Figures 20-23,
various components which allow for different arrangements of cable tray assemblies
are shown. Specifically with respect to Figures 20-22, a central intersection assembiy
60 is shown. Intersection assembly 60 allows the truncation of various rail sections
12a thereat so that wire bundles may be routed to different locations within a facility.
20 Intersection assembly 60 is shown in exploded view in Figure 22 and includes a pair

of plate members 62 mounted to a central support 64. Elongate brackets 66 are used

16
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Fi gure 25a is an expl oded perspective view of a T-coupler;

Figure 25b is an expl oded perspective view of an el ongate crossover

bracket ; Figure 26 is an expl oded perspective view of an
of fset bracket; 15 Figure 27 is an expl oded perspective view
of a rail section and curved drop shi el d;

Figure 28 iswgopesppective view of a rail section incl ydi-RgsaikadPSt andi ng
barrier; Figure 29 is an expl oded perspective view of

rail sections Jo(gécPﬁqhe%Yan%en%grs 82 o the it E‘%‘e&g#’ggﬂgm léﬁgﬁg?d’%/he out boar d

. C
Figures 30a-30e 1llustrate various alterna I ment
coupling assenﬂ!ic)fcéts 66 are attached below the ends of rail sections 12a via nut fasteners 24a

inserted within rail open channel 16 and bolts 24b to support rail sections 12a to the
intersection assembly 60. In addition the rail section 12a longitudinally aligned with

5 central member 64 may be directly attached thereto.

1t is contemplated that bundles of wire or cable may be brought to the
intersectic;n assembly 60 by one or more cable tray assemblies whereupon various
combinations of wires and cables may be routed in different directions employing
other cable tray assemblies attached at the intersection assembly 60. It is also
10 contemplated that intersection assembly 60 may be employed without planar members

62 and with a relatively narrow central member 64a as shown in Figure 23.

In Figure 20, various cable tray assemblies are shown intersecting at
substantially right angles. However, as shown in Figure 24 appropriate adiustable
brackets 66a may be employed so that rail sections may intersect at angles other than

15 90°. Bracket 66a may include a first and second bracket element 66b and 66c¢ that are
joined together about a piece of fastening hardware such as a bolt 24b. Once the
desired angle between interconnected rail sections 12a is obtained, the fastening
hardware 24 may then be tightened in order to fix the angle. Various other techniques

used to arrange rail assemblies with respect to one another may be also employed.

17
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As shown in Figure 25a, two rails 12a may be abutted in a T-shaped fashion
employing a T-coupler 65. T-coupler 65 includes a straight bracket 65a to secure one
rail section 12a to another rail section 12a perpendicular thereto. Also an end cap 67
is provided to cover the end of one of the rail sections 12a. As shown in Figure 25b,
5 three sections 12a may be interconnected in a cross configuration employing an

elongate cross-over bracket 68.

Referring now to Figure 26, two rails sections 12a may be interconnected in
longitudinally successive fashion but horizontally offset from one another by using an

offset bracket 69. One end of offset bracket 69 may include an elongate slot to permit

10 adjustment in the offset distance.

Additional accessory components may be used in combination with rail 12 of
the present invention. As shown in Figure 27, a generally curved drop shield 70 is
provided. Drop shield 70 may be attached to rung 32 in a manner shown in Figure 27
s0 as to permit cables to be taken out of the bundle and dropped downwardly for use.

15 In certain situations, especially with fiber optic cable, it is necessary to assure that a
large radius of curvature is provided when dropping cables from the bundle. Drop

shield 70 provides such gmdual radius of curvature when dropping cables from the

bundle held by rung 32.

A further accessory which may be provided for use with cable tray assembly

20 10 is a upstanding barrier 72 shown in Figure 28. Barrier 72 is secured to and across

18
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PCT/ US98/ 03536 Figure 31 is an expl oded perspective view
in an electrical fixture nmountable to arail;

Figures 32-33 illustrate the various enbodi nents of support hardware
securable to the rail; 5 Figure 34a is an el evational view

of a rung arebaBfmg Cclip connector having a P@g{,ggg,@@:,arermved to
clearly show a gripping el enent of the present invention;

Figure 34b i5 sareltapﬂn§|3§\/§£rh9%lxnay b@\‘ﬁe@&) sLJEPatJ ddbles Mﬁh@%ﬁ&ﬁl’e@g Cl ip
connect or Fi gure 343; igure 34c is a

sectional viewyr Lrﬁha%ﬂyﬁé Hefg cdxﬁé?l%y%éﬁé %st@&bl?'l@ugxﬁh sébgrationithy be

Figure 35a is a elevational view of the rail section and rung including a
spring required for separating power cables from other types of transmission cables.

In an alternative embodiment, as shown in Figures 29 and 30, rail 12 may be
S used as an electrical raceway to carry power conductors within. Figure 29 shows a
pair of rail sections 12a interconnected by an outboard coupling assembly 80. The
various contemplated embodiments of coupling assembly 80 are more fully shown in
Figures 30a-30e. In all the embodiments shown, a portion of a coupling bracket 80a
is inserted into the open ended channel 16 of rail 12 at an end 12b thereof. Coupling
10 bracket 80a may be secured to rail section by a variety of bracket elements 80b to 80f.
These bracket elements are positioned outside channel 16 and provide a throughhole
for a bolt to pass therethrough and threadedly engage coupling bracket 80a. In an
alternative embodiment shown in Figure 29¢c, nut fasteners 24a may be inserted within
channel 16 above coupling bracket 80a’. Bracket 80a’ is substantially similar to
15 bracket 80a but includes clearance holes instead of threaded holes. Thus, the ends of
" two rail sections 12a may be coupled together in longitudinal fashion leaving the
closed channel 14 unobstructed so as to function as a cable raceway. As shownin
Figure 28, electrical cables 81 may be routed through closed channel 14 of rail 12

which thereby functions as the electrical cable raceway.

20 As shown in Figure 31, an electrical fixture such as a light fixture 83 may be

supported from the cable tray assembly and the wires (not shown) housed by the

eet Has Been Replaced 19
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clip prior to insertion into the rail; Figure 35b is an
el evational view of the rail and rung with the spring clip

engaged in the rail; Figure 36 is a perspective view of a
rai.l having an alternative enbodi nrent of 15 a rung attached thereto.
Figure 37 is a perspective view of a rail having a further alternative
enbodi ment Qg bdads46 UNG attached thereto; per/usodidasidr € 38a is a

front eIevatlonaI view of a rung having a truck extending

therefrom actgg 63’ x{\g{kbe electflcallé céngé{'ﬁe% to f%puréﬁ_'i afhggg%l %éebt%?%s%rgﬂ?l Vi ew of the

rung of Flgure hereo

not only routes wires but also supports electrical fixtures or other electrical devices.

The versatility of the cable tray assembly of the present invention is further

shown by other accessories which may be employed therewith. Open ended channel
5 16 of rail 12 is formed to have a configuration which closely approximates
conventional struts manufactured by the assi gnee herein. Such construction allows
the open ended channel to accommodate conventional support hardware for
supporting pipes and other structures to rail 12. As shown in Figures 32-33, various
pipe clamps may be employed in combination with rail 12 to support pipes or other
10 structures fo rail 12. Pipe clamps 87 and 89 are secured to the open ended channel 16

of rail 12 in a manner which is substantially similar to the manner in which such
clamps are secured to conventional struts. Such struts and accessories may be of the

type sold under the trademark SUPERSTRUT by the assignee herein.

While the above-described rungs may be secured to the rails using attachment
15 clip 38 or other suitable mechanical fasteners, alternative attachment techniques are
also provided by the present invention which do not require fastening hardware. As
shown in Figures 34-37, one particularly preferred embodiment of the present
invention utilizes a locking connector for mounting and securing the rungs to the rail.
Referring now to Figures 34a-34c, locking connector 90 includes a genémlly saddle-
20 like body 92 which is sized such that it may be disposed over rung 32. Saddle body

92 includes opposing torque-resisting fingers 140 which engage the sides of the rung

This Sheet Has Been Replaced 20
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Figure 38c is a front elevational view of the spring clip of Figure 38a;

Figure 38d is a side elevational detail view of the spring clip of Figure
38b;

WD -98/ 37349

PCT/ US98/ 03536 Figure 39 is a perspective view of a rail

havi ng a paiyqoesssengs attached t hereto; PCT/USI8/03536

to resist relative rotational movement between the connection and the rung.

Connector 90 is then secured to the rung by a fastener, e.g., rivet 94.

Extending upwardly from a plane X defined by saddle body 92 are a pair of
oppositely directed spring clips 96 (preferably formed of spring steel) which may be
5 inserted into the open ended channel 16 of rail 12, Each of spring clips 96 has a
generally inverted V-shaped cross-sectional profile which terminates at edges 96a.
Connector 90 permits a rung to be snapped into rail 12 and fixedly secured thereto

without the need for additional mounting hardware or tools.

Referring to Figures 35a, 35b and 36, the spring clips 96 will lock into the

10 channel securing the rung 32 thereto at any desired location therealong. As will be
appreciated by those skilled in the art, spring clips 96 are sized for insertion into
channel 16. In this regard, spring clips 96 are inserted into channel 16 in a direction
perpendicular to the plane deﬁneq by channel 16, As the spring clips are inserted into
channel 16, a living hinge 96b allows a flange 96¢ to deflect inward toward a support

15 leg 96d. Once the clips are fully inserted into the channel, living hinges 96b urge
flanges 96¢ outward to their original undeflected orientation. As shown in Figure 36,
edges 96a are therefore urged into intimate contact with the top edges 152 of side wall
15, thereby preventing withdrawal of the spring clip from the channel. Snap-lock
connector 90 may further include a pair of upwardly-extending opposed rigid walls

20 144 positioned adjacent to support legs 96d. Walls 144 prevent legs 96d from inward

rotational deflection when inserting the rung into channel 16, thus ensuring that

21
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Figure 40 is an elevational view of the rung of Figure 38a prior to

I nsertion in the rail; 5 Figure 41 is a partia
el evational view of the rung of Figure 38a inserted and secured
to:the rail; Figure 42 is a perspective view of a rai
havi ng rung secured thereto to support cabl e at various

el evati ons; wo 9837349 Figure 43 is a perspecti Vool an
alternative enbodi nrent of the rail having 10 open channel s -formed on
both ends ther @t ion during insertion of the conneftbidhth fhedfanhei @smbﬂnﬁmtunma@lo vi ew of
the rail of Figure 43 including alternative nbodi ment of rungs;

Fi gur ed45 IS anRQF AREEII6Y Sookl 1RMgRingbd Wb, Riidto BE apEieQHﬂé@thﬂtethm\félﬁg of UNQS
secur e

connector 90 to channel 16 is accomplished in one operation (i.e., insertion of the

connector into the channel) and without the need for fastening hardware or tools. It
5 should be further appreciated that the novel configuration of the present invention

allows mounting of the rungs at any location along the length of the channel, not

simply at predetermined locations as typically seen in the prior art.

In order to resist forces acting in a direction along the length of the rails,

spring clip connector 90 may further include a plurality of gripping elements 130

10 which are engageable with opposed side walls 15 of the rail. Gripping elements 130
include pointed lugs which frictionally engage a face portion 15b of an adjacent side
wall 15. In one preferred embodiment, four gripping elements 130 are included on
each spring clip connector 90, with one gripping element disposed adjacent each end
of each spring clip. A pair of torque-resisting legs 91 which extend upwardly from

15 plane X may also be provided on saddle body 92. Legs 91 are sized to closely fit
between side walls 15 and assist the connector 90 in resisting rotational forces

imparted thereon,

It will be recognized that spring clip connector 90 may be employed with
various rungs, including rungs 32 shown in Figure 34a, rungs 32a shown in Figure 36

20 and rungs 33 shown in Figure 37.

22

Printed from Mimosa 04/14/1999 12:34:13 page -24-



thereto to support cable at various el evations; and 15

Figure 46 is a perspective view of a further alternative enbodi nent of the
rail. DETAI LED DESCRI PTI ON OF THE | NVENTI ON
Referring to Figures 1-3 herein, the cable tray assenbly 10 of the present
i nvention includes a spine or rail 12 which is an el ongate generally
rectangul arI shaped rrenber whi ch may be for §3§/o t ruded

al um num stee(l) r| gl d plastic or any ot her ma wel | - known in

the art. Rail 12 |n des ect ngul ar channel
14 theret hrough and %{u 'ﬁq:égﬂ ggg%g%ﬁ"e’fprifgmtdﬁrélp%d' ené(c’%th?prese%

I’p;lnpl 2]9 the | eng&egtlo%futl[lzes loc%r%g co-rl;rt]e%toxo ﬁe @om%ctgrcbﬁp;?art&m%apt&ffopef ined by a

installations wherein the rungs are vertically spaced from the rail. As shown more

specifically in Figures 382-38d, connector 93 is secured to one end of a vertical trunk
5 95, which is preferably rectangular in cross section. The rungs are then mounted to

trunk 95, e.g., half rung members 97a and 97b. Half rung members 97a and 97b may

be connected to the trunk by rivets 99 or other suitable mechanical fastening means.

Connector 93 allows the trunk and attached rung to be secured to channel 16

of rail 12. This connection may be achieved without the need for fastening hardware

10 or tools. Connector 93 includes a pair of outwardly directed spring clips 93a .
extending downwardly from two opposed sides thereof. Spring clips 93a insertably
lock into channel 16 of rail 12, as shown in Figures 39, 40 and 41. Each spring clip
93a includes a distal end having gripping elements 93b formed thereon. Gripping
elements 93b engage the top edges of side walls 15 when the connector is inserted in

15 open channel 16. To ensure that gripping elements 93b engage side walls 15,
connector 93 includes a pair of opposing biasing tabs 93¢ extending outwardly and
upwardly from the bottom of connector 93. Tabs 93¢ engage rail 12 and are deflected
as connector 93 is urged into open channel 16. Tabs 93c therefore tend to urge

gripping elements 93b intotop edges 15a thus locking the rung in place on rail 12. In

20 one preferred embodiment, spring connector 93 is integrally formed from a single
piece of thin steel.
This Sheet Has Been R 23
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spaced walls 15. A plurality of support nenbers,

preferably rungs 32, are secured to rail 12 adjacent open channe
16. .The rungs define a plane in which the cabl es, condui ts and
the |li ke may be supported.

10

15
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In addition to connectors 90 and 93 described hereinabove, it is contemplated
herein that locking connector 90 could be alternatively configured to utilize locking
mechanism other than the mentioned spring clips, e.g., a connector utilizing a 1/4-turn
locking mechanism. In such alternative embodiments, the locking connector allows
simultaneous location at any position along the length of the rail and securement

thereto with one coupling action and in the absence of fastening hardware or tools.

As shown in Figure 39, a rung section may be employed on only one side of
the trunk or may be employed on both sides of the trunk as shown in Figure 42.

Similarly, either straight rungs or rungs with upturned edges may also be employed.

It is further contemplated that one set of rail sections 122 may employ rungs
which are directly mounted to the rails as well as rungs which are supported at a
vertically spaced relationship to the rails by use of trunk 95 as shown in Figure 42.
Trunks could also be produced in varying lengths to allow for support of cable 100 at
various elevations. This intermixing of different levels of rungs allows wires and
cables to be supported in parallel relationship but at different horizontal positions with
respect to rail 12, thereby alloﬁving a greater amount of cables and the like to be
supported. Additionally, since each rung supports cable at only one level, an installer
can customize the installation choosing just the components necessary to fit the

application thereby eliminating the use of unnecessary rungs.

24
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In the present illustrative enbodinent, rail 12 is provided in discrete

rail 5 sections 12a which are provided in various |engths.
Preferably, the rail sections 12a are provided in either 10 or 12
foot | engths. Moreover, each rail section 12a may be cut by the

end user to a desired length to assenble, in |ongitudinal succession, a
plurality ofgpaidss@ections of any desirable length. Rail.seeti.ons 12a may

be j oi ned together in a variety of ways to form a support system

of alnost any desired lepagth.. .. 1 - e,.0r nore rail sections
T2a"my. be- suppor t &1 1 ShiGBcns e ggmerios iegp im Fswes W HolPRElR | TCT o

by a clevis hanger 18, 1&%‘@%’%‘%5‘{]‘?‘5&H&g‘e'%ﬂhgﬁl:%gmm{?%&#&a

includes a rail's por racconmo ral and a threaded

rod 22 econ‘?ﬁﬁé ﬁgﬁ%ﬂ@o&é&\ﬁ@ﬁ. U i¥o, I 6557k Riffure hiISWRALEE LRG0 MY D€

attached to a beam
that the cable tray components can be shipped disassembled preventing damage

) thereto. Furthermore, rungs and/or trunks can be easily added to the cable tray

assembly.

The present invention also contemplates the use of rails having various
configurations, In an alternative embodiment shown in Figures 43-45, rail 110 may be
similarly formed to rail 12 but may further include an open ended channel 112 on both

10 the top and bottom portions of rail 110 having closed channel 114 disposed
therebetween. In order to provide multi-layer support, rungs 32 may be positioned in
both open channels 112 resulting in vertical spacing of the rungs 32. In this
embodiment, rungs 32 are secured to open channels 112 by either attachment clip 38

or spring clips 93, 96 described hereinabove.

15 It will be appreciated that connector 90 must be secured to a lower face 34c of
rung 32 (opposite planar surface 34a) when such rung is to be connected to an upper
open channel formed in rail 110 (see Figure 43). In this embodiment, a colla; 142
may be utilized to facilitate the attachment of connector 90 to the rung. It will not
noted that torque-resisting fingers 140 still engage the sides of the rung even when the.

20 connector is secured to the lower face of the rung,

25

Printed from Mimosa 04/14/1999 12:34:13 page -27-



secured to an |-beam (not shown) so as to effectively hang the rail 12 from

the ceiling 15 at a presel ected distance therefrom Appropriate
har dware 24 may be used to secure the clevis hanger 18 to the
rail. 12, e.g., nut nmenber 24a may be positioned wthin channel 16

to provide a nenber for threadedly engagi ng screw 24b. As may be

appreci at ed, phsss4Ore clevis hangers 18 may be enpl oyegd, dophsssach rai
section 12a to support the assenbly of rail sections to the

ceiling. Rungs having various configurations such as curved and straight rungs 32, 32a 9

extending from both sides of rail 110, and curved and straight rungs 33, 33a extending
from only one side of rail 110 may be fixed to rail 110 as shown in Figures 43-45. In
addition, a third vertical level of support may be provided by employing a vertical

5 trunk 95 having a rung 32 attached as shown in Figure 45.

A further alternative embodiment shown in Figure 46, includes a channel 116
having two open channels 118 located back-to-back, thereby providing a mounting
surface on the top and bottom of rail 116. In this embodiment the centrally disposed
closed channel 14 is eliminated. As with the rails described above, all types of rungs

10 may be secured along the length of rail 116.

It will be appreciated that the present invention has been described herein with
reference to certain preferred or exemplary embodiments. The preferred or exemplary
embodiments described herein may be modified, changed, added to or deviated from
without departing from the intent, spirit and scope of the present invention, and it is

15 intended that all such additions, modifications, amendment and/or deviations be

included within the scope of the followings claims.
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PCT/ US98/ 03536 Ral | s et Has Replacegupport a plurality of
rungs 32 at spaced | ocations u, Rungs 32 are designed to
hold or carry the electrical wires o shown) at a
| ocation | at y@%lfsyugffset fromrail 12. Each rung 32 ing¢ludes an el ongate

| a

extent 34 ha pl anar surface 34a on which the w r B G P e may be
support ed. WHA -

1. A cable tray assembly for supporting cables, wires and the like,

comprising:

an elongate rail including an open channel extending along the length -

5 thereof;

at least one support member; and

a locking connector cooperating with said support member, said
connector being sized and configured for insertion into said open channel whereby
insertion of said connector into said channel simultaneously locates said support

10 member at a position along said rail and fixedly secures said arm to said rail in the

absence of fastening hardware.

2. The assembly according to Claim 1, wherein said channe] defines a
plane, and wherein said connector is configured for insertion into said channel in a

direction perpendicular to said plane.

15 3. The assembly according to Claim 1, wherein said channel includes a
pair of opposing side walls; and
wherein said connector includes at least one deflectable spring clip

which engages at least one of said side walls upon insertion of said connector into said

channel.

REPLACED ‘
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5 . The planar surface 34a includes a plurality.of spaced apertures 34b
ext endi ng t heret hrough which permt securenent devices (not
shown) to be threaded t hdhizShge Been®egleedir e the wires and cabl es
supported by the rungs. Devices such cable ties and pipe
straps may be used in combination w o] support t he

wres and ca eto. Preferably, e rungs 1 nclu

t her eof , 10w 8}3% upturned sections 36 The upturned se’ g"g@ p‘rovr de a
U—shaped confi gura S ich generally help contain
the wres supporte h’tee“?eﬁttla co %C}o“?‘ "’Q’e"‘meach““‘“?‘f‘"g‘i"ﬂ\sf? secur abl e
to rail section set forthb

Referring to Ffﬂ%? "’fpde%‘ft%“tt%"c?ﬁlﬁ‘? ﬁ’t?ewqeffr‘“&tdtsmcﬁglsrfffﬁﬁgwﬂato rail 12 is

shown. to.the undersurfac f rail 12
adj acent open é%ngzéa y%ﬁ%ﬁ:’eéé’la hi% ?Eaan includes an engagement edge, an %erem

said spring clip is sized to allow engagement between said engagement edge of said

5 spring clip and at least one of said top edges when said connector is inserted into said
channel.
5. The assembly according to Claim 3, wherein said connector further

includes at least one gripping element for resisting forces acting in a direction along

the length of said rail.

10 6. The assembly according to Claim 1, wherein said channel includes a
pair of opposing side walls, each of said side walls defining a top edge; and
wherein said connector includes a saddle body and a pair of deflectable
spring clips, said saddle bpdy defining a plane, said spring clips extending
perpendicularly from said plane whereby insertion of said connector into said channel

15 causes engagement between said spring clips and said side walls.

7. The assembly according to Claim 6, wherein each of said spring clips
includes a support leg extending perpendicularly from said plane, and wherein each of
said support legs includes a pair of gripping element extending perpendicularly
therefrom and being sized to engage said side walls when said connector is inserted

20 into said channel.

28
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15 . and may be selectively pbéff?ﬁﬁéaugrbng the length of rail 12. An
attachnment clip 38 em&eémm®hw®pen ended channel 16

t hrough end 12b of rail sectlon 12a 38 is slidably novabl e
along the length of rail section 12 “ \ gltudlnal _

position of each rung 32 may be rea ste Acgordlnglé, t he spaci ng
bet ween - ngs 32 may be adjusted as deS|re order to secure a
rung to rail w1029m7rs{ijdjng 32 is 20 pl aced up agai nst lL%é‘ﬁ”é“ﬁﬁéd channel

16 and a conventi opal t he rung and
t hrough the open egd o?ﬁ1 g ﬁsse@’é?fﬁ‘gfim%\ﬁc#l?lﬁt ow?%?%%?ﬁléﬁ‘tsa‘dswg‘g“ps engagenent

\iMOt h attachme rﬁncl&lek 9 su%gon l§ge &%ngigg ggrpegéicutlarﬁy fr%%l staxd P ane, a ?mng ﬁmgi;[ a;[ng g hment

deflectable flange defining an engagement edge; and
wherein said flanges are deflectable about said living hinges between a
5 first deflected position which allows insertion of said connector into said channel and
a second undeflected position wherein said engagement edges engage said top edges
of said side walls upon insertion of said connector into said channel; and
wherein each of said support legs includes gripping elements extending
perpendicularly therefrom for engagement with said side walls for resisting forces

10 acting in a direction along the length of said rail.

9. The assembly according to Claim 6, wherein each of said spring clips
includes a support leg extending perpendicularly from said plane, and wherein said
connector further includes at least one torque-resisting leg, sai_d torque-resisting leg
extending perpendicularly from said saddle body, said torque-resisting leg being

5 oriented 90° from said support leg such that said torque-resisting leg is positioned

perpendicular to said side walls when said connector is inserted into said channel.
10.  The assembly according to Claim 6, wherein said saddle body includes

torque-resisting fingers for resisting relative rotational movement between said

connector and said support arm.

gy -
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PCT/ US98/ 03536 clip 38 cla c eepReplaceg hannel side walls 15
bet ween rung 32 and clip 38, ﬁ ely fixing the rung to
the rail to prevent |ongitudinal nove rung once it is
at t ached.

WO 98/37349 PCT/US98/03536

11.  The assembly according to Claim 1, wherein said channel fncludes a
pair of opposing side walls, each of said side walls defining a top edge; and
further comprising a trunk for spacing a support member a distance
from said rail; and
5 wherein said connector comprises a generally closed body having
bottom and side walls thereby defining a trunk-receiving cavity for receipt of said
trunk, said connector including .opposing cantilevered spring clips sized to engage said

side walls when said connector is inserted into said channel.

12.  The assembly according to Claim 11, wherein each of said spring clips
includes a distal end, said spring clips being sized and configured to engage said top

edges of said side walls of said channel.

13.  The assembly according to Claim 12, wherein each of said spring clips

includes at least one gripping element located at said distal end thereof.

14.  The assembly according to Claim 12, wherein said connector further
includes a pair of biasing tabs extending from opposing side walls of said body for
engagement with said rail upon insertion of said connector into said channel

whereupon said tabs urge said spring clips info engagement with said top edges of

said side walls of said channels,

N
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In order to adjust the length of the rail 12, individuals rail section 12a

may be 5 joined together to create a suitable run. Referring to
Figure 3, a splice connector 26 is - shown whi ch connects together
a pair of rail sections 12a in |ongitudinal succession. Connect or

26 includes a central connector body 26a and a pair of oppositely
extendi ng wi ngs 26b. Wngs 26b are insertable into closed channel 14 at

each end 083734921 of rail section 12a to support adEUENSG; |
sections 12a together. propriate 10 ~ fastening hardware 26c may be
used to secure splilde c@?ﬁ?é%@bwa%f@%‘?ﬁ@fém%ﬂ‘sﬁl sypport member  gect i ons

12a which may be provided with through_holes 12c to_accommpdate

fasteni ng har difgledesaieast pngelongatsasmexterdinguay fom pridipil sekingluding shiepstide a
central aperture 26d to support threaded rod 22 therethrough so
that the con nee{xq)tfanyersm%@r supporting said cables, wires and the like.

16.  The assembly according to Claim 1, wherein said rail is formed of a
plurality of rail sections, each of said rail sections being joinable in longitudinal

succession.

17.  The assembly according to Claim 1, wherein said rail includes a further
open channel oppositely disposed from said other open channel, each of said open

channels being configured to cooperate with said locking connector.

18.  The assembly according to Claim 1, fuxther.including a plurality of
support members having locking connectors cooperating with said open channel, at
Jeast one of said plurality of support member being disposed adjacent to said rail and
at least one other of said plurality of support members being spaced a distance from
5 said rail thereby permitting said assembly to support cable at least two different

clevations.
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used t.o hang or support the rail sections froman overhead suppdrf. E?gur o

4 and 5 15 show in further detail the interconnection of a pair of

rail -sections 12a in |ongitudinal successi on enpl oyi ng connect or
26. - ' Wth reference to Figures 6 and 7, an alternative
enbodi ment of a splice connector is shown. Spliggagonnector 26
is formed similarly to connector 26 but furtherﬂﬁzf udes an

axi al l'y ext endi nBGTot 25 f SPHREIACIMPREERTLOROBIFATON G’ . » 25 20
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(54) Title: MODULAR CABLE TRAY ASSEMBLY
(57) Abstract

A cable tray assembly for support- 12a
ing cables, wire and the like. The assem-
bly includes an elongate rail (12) including
an open channel (16) extending along the
length thereof. The assembly further in-
cludes at least one support member (32).
Finally, the assembly includes a locking
connector (90) cooperating with the sup-
port member (32). The connector (90) is
sized and configured for insertion into the
channel (16) whereby insertion of the con-
nector (90) into the channel (16) simultane-
ously locates the member (32) at a position
along the rail (12) and fixedly secures the
member (32) to the rail (12) in the absence
of fastening hardware,
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talled. A
plate *27 ' may be,inserted wi thin connector 26' overl d
to splice connector 26' by a pair of fasteners 24 t e%glacgggl\nertg!gegﬁqu

therewith as showmn in Figure 6.

WHAT IS CLAYMED 1S:
1. A cable tray assembly for supporting cables, wires and the like,
comprising: |
| an elongate rail including an open channe] extending along the length
thereof;
at least one support member; and
Ca locking connector _cooperating with said support member, said
connector being sized and configured for insertion into said open channel Qhereby

insertion of said connector into said channel simultaneously locatcs said support

member at a position along said rail and fixedly secures said support member to said

rail in the absence of fasiening hardware,

2. The assembly according to Claim 1, wherein said channe] defines a
plane, and wherein said connector is configurcd for inscrtion into said channel ina

direction perpendicular to said plane.

3. The assembly according to Claim 1, wherein said channcl includcs a
pair of opposing side walls; and
wherein said connector includes at least one deflectable spring clip

which engages at least one of said side walls upon insertion of said connector into said

channel.
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Referring to Figure 8, a nodified connector 28 is shown. ConneREPLACEMENT SHEET
functions in a manner sinmlar to connector 26 in that it supports and
fixedly joins a pair of rail sections 12a together in |ongitudinal

successi on. However, connector 28 is nodified in that wi ngs 28b thereof

are intercopegbed Efa 12 R0 b&linsBketOkthin lofRiclop '26’2§@rlyﬁfg di&5 dndRetirédico MaY

rotate or pivot with respect to each other. This allows splitrng or

cnabl g ek ESuigRios 787} BAE of el RS 2R ekl BN iakAR % BSIFIn,

supported thereby to be routed in various directions. Connect or
28 may be eﬁtﬂ“ﬁ&éd with threaded rod 22 to support rail sections 1 2a from
an overhead support. Threaded rod 22 may al so act as a hinge pin about

Referring to Figure 8, a modified connector 28 is shown. Connector 28
functions in a manner similar to connector 26 in that it supports and fixedly joins a
pair of rail sections 12a together in longitudinal succession. However, connector .28 is
.modified in that wings 28b thereof are interconnected at a central pivotal location 282
so that the wings may rotate or pivot with respect to each other. This allows splicing
or connection of two rail sections to take place at an adjustablc angle enabling the
assembled rails 12 to negotiatc a turn allowing the wires supported .thereby to be

routed in various directions.

Connector 28 may be employed with threaded rod 22 to support rail sections
12a from an overhead support. Threaded rod 22 may also act as a hinge pin about
which the elements of connector 28 may rotate. Once the desired angle between rail
sections 12a is obtained, the fastcning hardwarc may be tightened to lock the rails in a
fixed oricntation. In situations where thcré is no need to provide such overhead

support at each location, the threaded rod may be substituted for by a conventional nut

and boit assembly 29 such as shown in Figure 9.

Referring now to Figure 10, a further connector 30 is shown. Although

connector 30 is substantially similar to connector 28 described above, the opposed
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whi ch the el ements of connector 28 may rotate. Once the desi redﬂEﬂ.‘ACEMtN[ SHEET
between rail sections 12a is obtai ned, the fastening hardware may be
tiightened to lock the rails in a fixed orientation. In situations where

there is no need to provide such overhead support at each |ocation, the

t hr eaded geeralByghs2 sBhsier URtey Hearsedio spararewebles ofiahe type frognehbirs| t

assenbly 29 such as shown in Figure 9. Referring now to Figure
10, a furghel P RRREeile caRiddSbysdiBWrayAstdhtigho. Seenapatation Ahyitk
substantlg ytS| ESRﬁar to c:)nneyi{&or 28 descr?bed abof;%ﬁ t he opposed

12

required for separating power cables from other types of transmission cables.

In an alternative embodiment, as shown in Figures 29 and 30, rail 12 may be
used as an electrical raceway io carry power conductors within. Figure 29 shows a
pair of rail sections 12a interconnected by an outboard coupling assembly 80. The
various contemplated embodiments of coupling assembly 80 are more fully shown in
Figures 30a-30e. In all the embodiments shown, a portion of a coupling bracket 80a
is inserted into the open ended channel 16 of rail 12 at an end 12b thereof. Coupling
bracket 80a may be sccured to rail section by a variety of bracket elements 80b to 80f.
These bracket elements are positioncd outside channel 16 and provide a throughhole
for a bolt to pass therethrough and threadedly engage coupling bracket 80a. In an
alternative embodiment shown in Figure 30c, nut fasteners 24a may be inserted within
channel 16 above coupling bracket 80a’. Bracket 80a’ is substantially similar to
bracket 80a but includes clearance holes instead of threaded holes. Thus, the ends of
two rail sections 12a may be coupled together in longitudinal fashion leaving the
closed channel 14 unobstructed so as to function as a cable raceway. As shown in
Figure 28, electrical cables 81 may be routed through closed channcl 14 of rail 12

which thereby functions as the electrical cable raceway.

As shown in Figure 31, an electrical fixture such as a light fixturc 83 may be

supported from the cable tray assembly and the wires (not shown) housed by the
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WO 98/ 37349 REPLACEMENT SHEET
PCT/ US98/ 03536 W ngs 30b are positioned at vertically spaced

| ocations. Thus, interconnection bet ween adj acent rail sections
12a can be acconplished not only at varied angles but al so at
di f f er ent rapevaymay berplectsieg!lyssomaeated 19 fpenre &3a  Thyaghe §2718 frap 8SsRERY r ai |

section 12a may be achi eved by securing each connector el enent
30b bet wesdt dnorontes wifes but also fuppdrseesricdlfenetosesthendbctderiniesices. el enent
may be independently fixed on rod 22. Such positioning allows the
rails to be vertically offset and permts cabl es supported by the
cable tray assenbly to ‘be routed over and under various obstacles such as

The versatility of the cable tray assembly of the present invention is further
shown by other accessories which may be employed therewith. Open ended channel
16 of rail 12 is formed to have a configuration which closely approximates
conventional struts manufactured by the assignee herein. Such construction allows
the open ended channel to accommodate conventional support hardware for
supporting pipes and other structures to rail 12. As shown in Figures 32-33, various
pipe clamps may be employed in combination with rail 12 to support pipes or other
structures to rail 12. Pipe élamps 87 and 89 are secured to the open ended channel 16
of rail 12 in a manner which is substantially similar to the manner in which such
clamps are secured to conventional struts. Such struts and accessories may be of the

type sold under the trademark SUPERSTRUT by the assignee herein.

While the above-described rungs may be secured to the rails using attachment
clip 38 or other suitable mechanical fasteners, alternative attachment techniques are
also provided by the present invention which do not require fastening hardware. As
shown in Figures 34a-37, one particularly preferred embodiment of the present‘
invention utilizes a locking connector for mounting and securing the rungs to the rail.
Referring now to Figures 34a-34c, locking connector 90 includes a generally saddle-
like body 92 which is sized such that it may be disposed over rung 32. Saddle body

92 includes opposing torque-resisting fingers 140 which engage the sides of the rung

20




pi ping, HVAC ducts and the like. As with connector 28, a threaddREPLAGEMENT SHEET

may be used in conbination with connector 30 to support the rai
sections 12a, or a standard 10 nut and bolt conbi nati on (not shown)
may be enpl oyed where no support is_ required. As shown

in Figure 11, ReferringmodHigures . @netherpraferrsd smbedimephoithe peseatt s rai |
sections 12a to be angularly adjusted in a |ongitudinal plane, the present
i nvent i Ofhvention utilizes lobkind demneator 84N Eohnectdr X0, is partickiape adarted fogi | sect i ons
to be angularly adjusted in a vertical plane. Connector 120

I ncl Udesgﬁta%@&ﬁ%&?éiﬁ R gdtars vERically $gacdd'Rbm@he ralld As shownGfidigect or 26.

The w ng portion 124 1s 1hsertable Wthin the rail section 12a. The
opposi ng_end. of copnect i ncl udes, .a_tang ,126_hayi Lhroughhol e 128
formed SPSC lca{]y mof%‘;eé?ﬁ?'ég‘gﬁ.°“ﬁ"f#‘8f‘?3’ﬂ?18?°é‘“%z‘% °Bf eﬁgpg‘éﬁﬂégttor may be
aligned with a throughhole ) .

95, which is preferably rectangular in cross section. The rungs are then mounted to

trunk 95, e.g., half rung members 972 and 97b. Half rung members 97a and 97b may

be connected to the trunk by rivets 99 or other suitable mechanical fastening means.

Connector 93 allows the trunk and attached rung to be secured to channel 16
of rail 12. This connection may be achieved without the necd for fastening hardware
or tools. Connector 93 includes a pair of outwardly directed spring clips 93a
extending downwardly from two opposed sidcs thereof. Spring clips 93a insertably
lock into channel 16 of rail 12, as shown in Figures 39, 40 and 41. Each spring clip
93a includes a distal end having gripping elements 93b formed thereon. Gripping
elements 93b engage the top edges of sidc walls 15 when the connector is inserted in
open channel 16. To ensure that gripping elements 93b engage side walls 135,
connector 93 includes a pair of opposing biasing tabs 93¢ extending outwardly and
upwardly from the bottom of connector 93. Tabs 93¢ engagc rail 12 and are deflected
as connector 93 is urged into open channcl 16. Tabs 93c therefore tend to urge
gripping elements 93b intotop edges 15a thus locking the rung in place onrail 12. In

one preferred embodiment, spring connector 93 is integrally formed from a single

piece of thin steel.
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of an adjacent connector and rotatably secured thereto by fast REPIKCEMENT SHEET
har dwar e 24. Once the desired angles between rail sections 12a
i s achi eved, the hardvvare can be 20 ti ghtened t hereby Tocking the rail

igct ons at—a—smgm—s— Printed from M nosa 04/ 14HIMHHIIHIHH,IHl lmge

-15-

1. A cable tray assembly for supporting cables and wires, comprising:
an elongate rail including an open channel extending along the length

thereof; at least one support member including at least one elongate arm extending away

from said rail, and said arm including at least one transverse extent for supporting the

cables and wires; and

a locking connector cooperating with said support member, said connector
being sized and configured for insertion into said open channel whereby insertion of said
connector into said channel simultaneously locates said support member at a position

along said rail and fixedly secures said support member to said rail at said position in the

absence of fastening hardware.

2. The assembly according to Claim 1, wherein said channel defines a
plane, and wherein said connector is configured for insertion into said channel in a

direction perpendicular to said plane.

3. The assembly according to Claim 1, wherein said channel includes a
pair of opposing side walls; and
wherein said connector includes at least one deflectable spring clip

which engages at least one of said side walls upon insertion of said connector into said

channel.
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WO 98/ 7349 REPLACEMENT SHEET
PCT/ USO8/ 03536 ps. sl HHIMIHHAIN connect ors 122 o
adj acent rails 12a may incorporate * ¢ tanmoffset bar 130 extending

t her ebet ween. Such confi uratiqoin Feg&it; agf,acent r?i l. o clins sections
12a to be vert& cal |’[31e&ste Y PSFOLTRg 19 G & BEEGH Sach oF PPN SRS 5

The cable tray assenbly of the present invention, due to its nodul ar

desi gn, includes a suppart igexteatling\psmendiculagy drony saig plape i wing Hinggand 8 provi de
greater flexibility in the

deflectable flange defining an engagement edge; and

wherein said flanges are deflectable about said living hinges between a
first deflected position which allows insertion of said connector into said channel and
a second undeflected position wherein said engagement edges engage said top edges
of said side walls upon insertion of said connector into said channcl: and

wherein each of said support lcgs includes gripping elecments extending
perpendiculatly thercfrom for engagement with said side walls for resisting forces

acting in a direction along the length of said rail.

9. The assembly according to Claim 6. wherein each of said spring clips

includes a support leg extending perpendicularly from said plane, and whercin said

connector further includes at least one torque-resisting leg, said torque-resisting leg
extending perpendicularly from said saddle body, said torquc-resisting leg being
oricnted 90° from said support leg such that said torque-resisting leg is positioned

perpendicular to said side walls when said connector is inscrted into said channel.

10.  The assembly according to Claim 6, wherein said saddle body includes

torque-resisting fingers for resisting relative rotational movement between said connector

and said at least one support member.
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mounting of the cable tray as well as the routing of wires i REPLAGEMENT SHEET
| ocati on. Referring to Figure 13, a ceiling attachnent—assenbly

40 is shown. Ceiling attachnment assenbly 40,
conjunction with connector 26 shown in 10 Fi gu mmﬂm[mmmﬁ"rme
stability to the longitudinally extending rail 12. Ceitinmg t

attachnent assenbly 40 enploys a pair of threaded rods 22 nount ed to

connector 26 The a%Xerﬁ'lﬁ9 %ECO?&H%%(F &ﬁi{g%aq)ﬂl:%ln%a%«%{%ggel ﬁ@lﬁ(‘i@%l 42 and

43. The upper s]alddl e nou Irectly to an

over head structure ar fur her. t.hr or
hangi ng puqupgggng side nﬁg eagiP oto Qlalcfa side wﬁlsgﬁﬁﬁéu éoﬂ ?%ﬁ@ger f:?%ﬁﬁ%ﬂ%
enpl oyed with a | ower roor bracket 44 ﬁh aIJo tr&e rail to
be mount eda tpeictu spacing wid atdenst efic YPPRIE MEBIDFLBASRACS > an

wherein said connector comprises a generally closed body having bottom and side
walls thereby defining a trunk-receiving cavity for receipt of said trunk, said connector
including opposing cantilevered spring clips sized to engage said side walls of said

channel when said connector is inserted into said channel.

12.  The assembly according to Claim 11, wherein each of said spring clips
includes a distal end, said spring clips being sized and configured to engage said top
edges of said side walls of said channel.

13.  The assembly according to Claim 12, wherein each of said spring clips

includes at least one gripping element located at said distal end thereof.

14.  The assembly according to Claim 12, wherein said connector further
includes a pair of biasing tabs extending from said opposing side walls of said body for
engagement with said rail upon insertion of said connector into said channel whereupon

said tabs urge said spring clips into engagement with said top edges of said channel side

walls.
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situations where wire routing in this manner is necessary.

24a may be positioned within slot 16 and engaged b Em&m?‘xgﬁﬁﬁ
bolt 24b. Ti ghtening of the nut and bolt conbination will
positionally fix floor bracket to rail section 12a. 20

Fi gure 15 showsl% veh catiatray asspmblyfonsunpaing cablesand wires, COWBIIFia] secti ons
12a to be interconnected at a right angle to one another. Assenbly 46
includes a first an elongate rail including an open channel extending along the length 14

thereof, said channel including a pair of opposing side walls, each of said side walls
defining a top edge;

at least one support member having a trunk for spacing said support
member a distance from said rail; and

a locking connector cooperating with said support member, said connector
including a generally closed body having bottom and side walls thereby defining a trunk-
receiving cavity for receipt of said trunk, said connector including opposing cantilevered
spring clips sized to engage said channel side walls when said connector is inserted into
said channel whereby insertion of said connector into said channel simultaneously locates
said support member at a position along said rail and fixedly secures said support member

to said rail in the absence of fastening hardware.

20. A cable tray assembly for supporting cables and wires, comprising:

an elongate rail including an open channel extending along the length
thereof, said channel includes a pair of opposing side walls, each of said side walls
defining a top edge;

at least one support member; and

locking connector cooperating with said support member, said connector
includes a body and a pair of deflectable spring clips, said body defining a plane, said
spring clips extending perpendicularly from said plane,

each of said spring clips including a support leg extending perpendicularly

from said plane, a living hinge and a deflectable flange defining an engagement edge,

e .

—— mmmmmm
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Printed from M nosa 04/14/ 1999 12: 34: 13 page - 16- REPM@EMENT SHEET
98/ 37349 ‘
PCT/ US98/ 03536 bracket 46a nount abI e to a cent ral | ocation of one

rail 12a and a second bracket 46b ch is nmountable to the end
of a orthogonal |y esginflanggs heing deflactable about Sﬂlﬂt living hinges bgtysen achsst 244
are slidably positionable within rail channel 16 and secure the first and

second br atefletted $6sitiomcdlldeingt insértien of saidreapeatoli ingp said |chamme] iapds s@and The
slidable nut 5 fastener permts one rail section 12b to be joined at
subst ant i aindgflévted lposicibh Uhétein said engagement edges engage said side walls upon
insertion of said connector into said channel, and
each of said support legs including gripping elements extending
perpendicularly therefrom for engagement with said side walls for resisting forces acting
in a direction along the length of said rail,
whereby insertion of said connector into said channel causes engagement
between said spring clips and said side walls and simultaneously locates said support

member at a position along said rail and fixedly secures said support member to said rail

at said position in the absence of fastening hardware.

21. A cable tray assembly for supporting cables and wires, comprising:

an elongate rail including a first channel and a second channel each
including an opening longitudinally extending along the length of said rail, and said first
channel opening being spaced from said second channel opening;

a first support member including at least one elongate arm extending away
from said rail and said arm including at least one transverse extent for supporting the
cables and wires; and

a locking connector cooperating with said support member, said connector
being sized and configured for insertion into one of said first and second channel
openings. whereby insertion of said connector into said channel simultaneously locates
said support member at a position along said rail and fixedly secures said support member
to said rail at said position in the absence of fastening hardware. e
N TN O D
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Frgure 16a i1 ustratcs an end val |°t “Glmllﬂtllllﬂlﬂﬂy}ll IﬂFb ows. t nelfAACEMENT SHEET

section 12a to be nounted divectly tdv a8 wall where the rail
section term nates. Wall bracket 48 has a U—sha ed ﬁ‘grtlon whi ch
engages the si d@.walThe asembly acgbrding:ta clgim L21a whetein paid rail inc £98 thilihpor t

and maintain the rail 12 in proper alignnent. Nut fasteners 24a and bolts
may be usechahneldongitudinally lextendingaharih dispoyel betwear lved sphSing/shild firsh ropkn

enbodi nents of an end wall bracket are shown in Figures 16b-d.
End wal | bépakaiffondshid seb8nd 8s¢h h@nnel. may be secured to rail
sections 12a with fasteni ng hardware 24. A

mul ti - pur pose bracket 50 which may be used to secure rail 12 to various

23.  The assembly according to claim 22, wherein said first channel opening

faces in a different direction from said second channel opening.

24.  The assembly according to claim 21, wherein a back wall of said first
channel abuts a back wall of said second channel such that said first channel opening

faces a direction opposite to that of said second channel opening.

25. A cable tray assembly for supporting cables and wires, comprising:

an elongate rail including an open channel extending along the length
thereof;

at least one support member including at least one elongate arm extending
away from said rail, and said arm including at least one transverse extent for supporting
the cables and wires; and

a locking connector cooperating with said support member, said connector
being sized and configured for insertion into said open channel and including a resilient
member which engages said rail upon insertion of said connector in said open channel
whereby insertion of said connector into said channel simultaneously locates said support
member at a position along said rail and fixedly secures said arm to said support member

at said position in the absence of fastening hardware.
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15 : support structures found in comrercial construction i ' -
Figure 17. Bracket 50 preferably includes a S—shape@ﬂﬁmmf‘s“&r

configuration with a top flange 50a and a bottom fl ange 50b
extending froma central menber 50c. A throughhole 50d nmay be_ .
provi ded on t op26. anfecabiparaymssenmbly for supporting cables apé wirss, commsisingecured to a
structure. Additionally, by way of a nut fastener 24a inserted
in open channel 16 aanl elomigate2rdl, inclpding an openachamnelsexterding adong the length
substantially any location along the length of rail section 12a.
15 thereof, said channel includes a pair of opposing side walls, each of said side walls
defining a top edge;
at least one support member; and
a locking connector cooperating with said support member, said connector
includes a body and a pair of deflectable spring clips, said body defining a plane, said
spring clips extending perpendicularly from said plane whereby insertion of said
connector into said channel causes engagement between said spring clips and said side
walls and simultaneously locates said support member at a position along said rail and
fixedly secures said support member to said rail at a position in the absence of fastening
hardware; and
each of said spring clips including a support leg extending perpendicularly
from said plane, and said connector further including at least one torque-resisting leg, said
torque-resisting leg extending perpendicularly from said body, said torque-resisting leg

being oriented 90° from said support leg such that said torque-resisting leg is positioned

perpendicular to said side walls when said connector is inserted into said channel.
R O A
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whi ch may be used to

Figure 18 shows a wall nounted saddl e 52

12 directly onto a vertical wall

or the like. I'n such s\t & modi f i o= provi ded.
Rungs 33 are substanti a Simlar to rufgs

of rail 12 thus allowing the rail to be nountg

ext endi ng ﬁ|
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5 . wall. In situations where wall nDuBEmﬂﬁEMgﬂrsuEET
desired and use of standard rung 32 is al so desired, a spaced

wal | support 54 such as shown in Figure 19a nay be provi ded.

Spaced wal | support 54 may be nechanri2fal |y secured to a wall or other

verti cal surface and includes outwardly extending arns 54a and
54b ter ff¥MPhg at a 10 connection point to connector 26. Thus, the
rail 12 may be, nount @bld ttayeaswéehbly #r sapporting cables adawiess, camprising: an her ef r om
to enabl e standard rungs 32 to be enployed. In an alternative
enbodi 1megfon eV bl Eir%%eo ﬁghad{‘@iéxtéidﬂ-\%gdlén ¢ 1¢HRh thBfeb dgidaaipai r of
back to Ea(rzlg sr%tteél C anné’ll menbers 57 ichgs‘iakre Securabl e to connector
26.

including a pair of opposed sidewalls defining said channel; at least one support member
including at least one elongate arm extending away from said rail, and said arm including
at least one elongate extent for supporting the cables and wires; and

a locking connector cooperating with said support member, said connector being
sized and configured for insertion into said open channel, said connector engaging each
of said sidewalls upon insertion of said connector into said channel, whereby insertion of
said connector into said open channel simultaneously locates said support member at a
position along said rail and fixedly secures said support member to said rail at said

position in the absence of fastening hardware.

2. The assembly according to Claim 1, wherein said channel defines a plane,
and wherein said connector is configured for insertion into said channel in a direction

perpendicular to said plane.

3. The assembly according to Claim 1, wherein said connector includes at
least one deflectable spring clip which engages at least one of said side walls upon

insertion of said connector into said channel.

4. The assembly according to Claim 3, wherein each of said side walls of
said channel defines a top edge, and wherein said spring clip is formed with a geherally

inverted V-shaped profile and includes an engagement edge, and wherein said spring clip

W [
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i - : . REPLACEMENT SHEET
The cable tray assenblies may be arranged in various configurations so as

to 15 provide versatility in the running of wires or cables.
Referring now to Figures 20-23, vari ous conponents which allow
for different arrangenents of cabl e-28ay assenblies are shown.

Specifically with respect to Figures 20-22, a central intersection assenbly
60 is shown. Intersection assenbly 60 allows the truncation of various rail

sect i onsis sized to allow ¢éRgagemerithtween shidangagentenbedyd! of saidapribe clipparideat t o
different locations wwthin a facility. 20 Intersection assenbly 60 is

shown i n1eB%RINBYE hid &V edgBs Whéltdatd ohnétdr isHideHte® MtésAd channel. of plate
menbers 62 nounted to a central support 64. Elongate brackets 66 are used

16

5. The assembly according to Claim 3, wherein said connector further
includes at least one gripping element for resisting forces acting in a direction along the

length of said rail.

6. The assembly according to Claim 1, wherein each of said side walls
defines a top edge; and wherein said connector includes a saddle body and a pair of
deflectable spring clips, said saddle body defining a plane, said spring clips extending
perpendicularly from said plane whereby insertion of said connector into said channel

causes engagement between said spring clips and said side walls.

7. The assembly according to Claim 6, wherein each of said spring clips
includes a support leg extending perpendicularly from said plane, and wherein each of
said support legs includes a pair of gripping element extending perpendicularly therefrom
and being sized to engage said side walls when said connector is inserted into said

channel,

8. The assembly according to Claim 6, wherein each of said spring clips
includes a support leg extending perpendicularly from said plane, a living hinge and a

deflectable flange defining an engagement edge; and

A RO REPLACEMENT SHEET
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PCT/ US98/ 03536 to secure the planar nenbers 62 to the central

support 64. As shown in Figure 20, -29- brackets 66 are attached bel ow
the ends of rail sections 12a via nut fasteners 24a i nserted

within rail open channel 16 and bolts 24b to support rail sections 12a to

t he wherein said flanges are deflectable about said living hinges between a

first deflected position which allows insertion of said connector into said channel and a
second undeflected position wherein said engagement edges engage said top edges of
said side walls upon insertion of said connector into said channel; and

wherein each of said support legs includes gripping elements extending
perpendicularly therefrom for engagement with said side walls for resisting forces acting

in a direction along the length of said rail.

9. The assembly according to Claim 6, wherein each of said spring clips
includes a support leg extending perpendicularly from said plane, and wherein said
connector further includes at least one torque-resisting leg, said torque-resisting leg
extending perpendicularly from said saddle body, said torque-resisting leg being oriented
90 from said support leg such that said torque-resisting leg is positioned perpendicular to

said side walls when said connector is inserted into said channel.

10.  The assembly according to Claim 6, wherein said saddle body includes
torque-resisting fingers for resisting relative rotational movement between said connector

and said at least one support member.

11.  The assembly according to Claim 1, wherein each of said side walls
defining a top edge; and further comprising a trunk for spacing said at least one support
member a distance from said rail; and

wherein said connector comprises a generally closed body having bottom

and side walls thereby defining a trunk-receiving cavity for receipt of said trunk, said

(A T REPLAGEMENT SHEET
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I ntersection assenbly 60. In addition the rail section 12a Iong££m$GﬂM5NISHEET
aligned with 5 central nenber 64 may be directly attached thereto.

It is contenplated that bundles of wire or cable may be brought to the

i ntersection assenbly 60 by one or nuo3(- cable tray assenblies whereupon

vari ous conbi nati ons of wires and cables may be routed in

different directions enploying . ot her cable tray assenblies

at t ached cahndche ihdhiding ep]fdsﬁig casilewdrtd sprfhg dlibs sisedtosamgagedsaid side wallsfenpl at ed
that intersection assenbly 60 nay be enpl oyed wi thout planar nenbers

62 and vighid chafifeh Whbl Shid oBiiHecBPiRGH R inSABhaiR as shoun in Figure 23.
In Figure 20, various cab tray assenblies are shown intersecting at
12.  The assembly according to Claim 11, wherein each of said spring clips
includes a distal end, said spring clips being sized and configured to engage said top

edges of said side walls of said channel.

13.  The assembly according to Claim 12, wherein each of said spring clips

includes at least one gripping element located at said distal end thereof.

14.  The assembly according to Claim 12, wherein said connector further
includes a pair of biasing tabs extending from opposing side walls of said body for
engagement with said rail upon insertion of said connector into said channel whereupon
said tabs urge said spring clips into engagement with said top edges of said channel side

walls.

15.  The assembly according to Claim 1, wherein said rail is formed of a
plurality of rail sections, each of said rail sections being joinable in longitudinal |
succession.

16. The assembly according to Claim 1, wherein said rail includes a further
open channel oppositely disposed from said other open channel, each of said open

channels being configured to cooperate with said locking connector.

A
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substantially right angles. However, as shown in Figure 24 appr diEPLAGEMENT SHEET

adj ust abl e brackets 66a may be enployed so that rail sections nmay
i ntersect at angles other than 15 90[err]. Bracket 66a may include a
first and second bracket el enent 66b3hAd 66Cc that are j oi ned

t oget her about a piece of fastening hardware such as a bolt 24b. Once the
desired angl e between interconnected rail sections 12a is obtained, the

f ast eni ng 17.  Thelmsetivbly eccoddingjo Chan 1pfurthepintiding a pluaditdesf to fix the
angl e. Various other techniques used to arrange rail assenblies

\i\ﬂ%t h r esagpdrt inen®eR HAPRENEkinPonA8ctasTBofFRing@ith said open channel, at least

one of said plurality of support member being disposed adjacent to said rail and at least
one other of said plurality of support members being spaced a distance from said rail

thereby permitting said assembly to support cable at least two different elevations.

18.  The assembly according to Claim 1, wherein said support member
includes a pair of elongate arms extending outwardly from said support member in

opposite directions.

19.  The assembly according to Claim 1, further including a further support
member fixedly securable to said rail, said further support member cooperating with a
further locking connector being sized and configured for insertion into said open channel
at a point spaced from said other support member whereby insertion of said further
connector into said channel simultaneously locates said further support member on said
rail and fixedly secures said further support member to said rail in the absence of

fastening hardware.

20.  Acable tray assembly for supporting cables and wires, comprising:

an elongate rail including an open channel extending along the length
thereof, said channel including a pair of opposing side walls, each of said side walls
defining a top edge;

at least one support member having a trunk for spacing said support
member a distance from said rail; and

a locking connector cooperating with said support member, said connector
including a generally closed body having bottom and side walls thereby defining a trunk-

receiving cavity for receipt of said trunk, said connector including opposing cantilevered

REPLACEMENT SHEET"
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PCT/ US98/ 03536 As shown in Figure 25a, two rails 12a may

be abutted in a T-shaped fashion -32- enpl oying a T-coupl er 65.

T-coupl er 65 includes a straight bracket 65a to secure one

spring clips sized to engage said channel side walls when said connector is inserted into
said open channel whereby insertion of said connector into said open channel
simultaneously locates said support member at a position along said rail and fixedly

secures said support member to said rail in the absence of fastening hardware.

21. A cable tray assembly for supporting cables and wires, comprising:

an elongate rail including an open channel extending along the length
thereof, said channel includes a pair of opposing side walls, each of said side walls
defining a toli edge;

at least one support member; and

locking connector cooperating with said support member, said connector
includes a body and a pair of deflectable spring clips, said body defining a plane, said
spring clips extending perpendicularly from said plane,

each of said spring clips including a support leg extending perpendicularly
from said plane, a living hinge and a deflectable flange defining an engagement edge,

said flanges being deflectable about said living hinges between a first
deflected position allowing insertion of said connector into said channel and a second
undeflected position wherein said engagement edges engage said side walls upon
insertion of said connector into said channel, and

each of said support legs including gripping elements extending
perpendicularly therefrom for engagement with said side walls for resisting forces acting
in a direction along the length of said rail,

whereby insertion of said connector into said channel causes engagement
between said spring clips and said side walls and simultaneously locates said support
member at a position along said rail and fixedly secures said support member to said rail

at said position in the absence of fastening hardware.

22. A cable tray assembly for supporting cables and wires, comprising:
an elongate rail including a first channel and a second channel each including an opening
longitudinally extending along the length of said rail, and said first channel opening

being spaced from said second channel opening;

REPLACEMENT SHEET |
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rail. section 12a to another rail section 12a perpendi cul ar thereto.

end cap 67 Is provided to cover the end of one of the rail
sections 12a. As shown in Figure 25b, 5 three sections 12a nay be
i nterconnected in a cross configurat3d®n enpl oyi ng an el ongat e
cross-over bracket 68. Referring now to Figure 26, two
rails sections 12a may be interconnected in | ongitudinally
successi ve fashi o fixst suppoit Arenibat ingludingut leakt @e eboraterupintextendingusvayg an
of fset bracket 6? One. end, of offset bracket 69 rraé i ncl ude an el ongate
sl ot to s rail gpd said armyinclydingeh feaptpne iglongpte sxtentifos suppogting the

Addi ti or&bleggﬁ@mg,)éngorrponent s may be used in conbination with rail 12 of

a locking connector cooperating with said support member, said connector
being sized and configured for insertion into one of said first and second channel
openings whereby insertion of said connector into said channel simultaneously locates
said support member at a position along said rail and fixedly secures said support

member to said rail at said position in the absence of fastening hardware.

23.  The assembly according to claim 22, wherein said rail includes a third
channel longitudinally extending channel disposed between and spacing said first open

channel from said second open channel.

24.  The assembly according to claim 23, wherein said first channel opening

faces in a different direction from said second channel opening.

25.  The assembly according to claim 22, wherein a back wall of said first
channel abuts a back wall of said second channel such that said first channel opening

faces a direction opposite to that of said second channel opening.

26. A cable tray assembly for supporting cables and wires, comprising:

an elongate rail including an open channel extending along the length
thereof; |

at least one support member including at least one elongate arm extending
away from said rail, and said arm including at least one elongate extent for supporting the
cables and wires; and

a locking connector cooperating with said support member, said connector
being sized and configured for insertion into said open channel and including a resilient
member which engages said rail upon insertion of said connector in said open channel

whereby insertion of said connector into said open channel simultaneously locates said

REPLACEMENT SHEET
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the present invention. As shown in Figure 27, a generally curveﬁEpc}rAg%MENT SHEET
shield 70 is provided. Drop shield 70 nay be attached to rung 32

in a manner shown in Figure 27 so as to permt cables to be taken
out of the bundle and dropped downwe34idy for use. 15 In certain
situations, especially with fiber optic cable, it is necessary to assure

that a | arge radi us of curvature is provided when dropping

cabl es feuppart hrembenst aposiloifalong said rail and fikédly SechfbsRaid\anfas ssidetpr@itadual
radi us of curvature when_ dropping cables fromthe bundl e hel d by

rung 32.member at said position in the abgepeg efifastening bardwase. whi ch may be provided for
use with cable tray assenbly 20 10 is a upstanding barrier 72 shown
in Figure 28. Barrier 72 is secured to and across

27. A cable tray assembly for supporting cables and wires, comprising:

an elongate rail including an open channel extending along the length
thereof, said channel includes a pair of opposing side walls, each of said side walls
defining a top edge;

at least one support member; and

a locking connector cooperating with said support member, said connector
includes a body and a pair of deflectable spring clips, said body defining a plane, said
spring clips extending perpendicularly from said plane whereby insertion of said
connector into said channel causes engagement between said spring clips and said side
walls and simultaneously locates said support member at a position along said rail and
fixedly secures said support member to said rail at said position in the absence of
fastening hardware, and

each of said spring clips including a support leg extending perpendicularly
from said plane, and said connector further including at least one torque-resisting leg,
said torque-resisting leg extending perpendicularly from said body, said torque-resisting
leg being oriented 90° from said support leg such that said torque-resisting leg is
positioned perpendicular to said side walls when said connector is inserted into said
channel.

28. A cable tray assembly for supporting cables and wires, comprising:

an elongate rail including an open channel extending along the length
thereof, said rail being formed of a plurality of rail sections, each of said rail
sections being joinable in longitudinal succession;
at least one support member including at least one elongate arm extending away
from said rail, and said arm including at least one elongate extent for supporting the

cables and wires; and
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18 . Printed from M nosa 04/ 14/ 1999 12: SEER@E;EMEHT SHEET

- 20- several rungs 32. Barrier 72 may be used to separate cabl es of
one type fromcables of another type being carried by cable tray assenbly
10. Such separation may be required3Ber separating power cables from other
types of transm ssion cabl es.

a locking connector cooperating with said support membet, said connector being
sized and configured for insertion into said open channel whereby insertion of said
connector into said open channel simultaneously locates said support member at a
position along said rail and fixedly secures said support member to said rail at said

position in the absence of fastening hardware.

29.  The assembly according to Claim 28, wherein said channel includes a pair -
of opposing side walls; and
wherein said connector includes at least one deflectable spring clip which

engages at least one of said side walls upon insertion of said connector into said channel.

30.  The assembly according to Claim 28, wherein said rail includes a pair of
opposed sidewalls defining said channel, and wherein said connector engages each of

said sidewalls upon insertion of said connector into said channel.

31.  The assembly according to Claim 28, wherein said channel defines a
plane, and wherein said connector is configured for insertion into said channel in a

direction perpendicular to said plane.

32. A cable tray assembly for supporting cables and wires, comprising:
an elongate rail including an open channel extending along the length

thereof;

[
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In an alternative enbodi ment, as shown in Figures 29 and 30, rREPLAQEMENT SHEET
used as an electrical raceway to carry power conductors within. Figure 29
shows a pair of rail sections 12a interconnected by an outboard coupling
assenbly 80. The various contenpl at36d enbodi nents of coupling assenbly 80
are nore fully shown in Figures 30a-30e. In all the enbodi nents shown, a
portion of a coupling bracket 80a is inserted into the open ended channel

16 of rail 13tlkehstamesuspotOiembarincifidingatishst oge elongeté atm 8Gendimg away secur ed
torail section by a variety of bracket elenents 80b to 80f. These bracket

el enent ok Sid i, kh@B8e af il incanResneldoratt dxteny Fsteuppdrin@ighhol e for a
bolt to pass therethrough and threadedly engage coupling bracket 80a. In an

alternagwlg%%{g\g%g,mnt shown in Figure 30c, nut fasteners 24a may be
inserted wthin

a locking connector cooperating with said support member, said connector being
sized and configured for insertion into said open channel whereby insertion of said
co;lnector into said open channel simultaneously locates said support member at a
position along said rail and fixedly secures said support member to said rail at said
position in the absence of fastening hardware; and

said rail including a further open channel oppositely disposed from said other
open channel, each of said open channels being configured to cooperate with said locking

connector.

33. A cable tray assembly for supporting cables and wires, comprising:

an elongate rail including an open channel extending along the length
thereof;

a plurality of support member each including at least one elongate arm extending
away from said rail, and said arm including at least one elongate extent for supporting the
cables and wires; at least one of said plurality of suppbrt member being disposed adjacent
to said rail and at least one other of said plurality of support members being spaced a
distance from said rail thereby permitting said assembly to support cable at least two
different elevations; and

a locking connector cooperating with said support member, said connector being

sized and configured for insertion into said open channel whereby insertion of said

REPLACEMENT SHEET
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channel 16 above coupling bracket 80a'. Bracket 80a' is substantRiEBMQEMENT SHEET

simlar to bracket 80a but includes clearance holes instead of threaded
Thus, the ends of two rail sections 1 2a may be coupl ed toget her
fashion | eaving the cF8%ed channel 14 unobstructed so as to
function as a cable raceway. As shown in Figure 28, electrical cables 81

hol es.

| ongi t udi nal

in

may be routed through closed channel 14 of rail 12 which thereby functions

as t he eremeetormito ssadbpen chapnel gimultaneously locatesfsmidssupport nenfiegatre 31, an
electrical fixture such as a light fixture 83 may be supported fromthe

cabl e tr pysiticrsslony saidirl dndeixetlyascrondaidappon nembeeth H¥d tMaut said

19

position in the absence of fastening hardware.

34. A cable tray assembly for supporting cables and wires, comprising:
an elongate rail including an open channel extending along the length

thereof, said rail including a pair of opposed sidewalls defining said channel;

at least one support member includihg at least one elongate arm extending away
from said rail for supporting the cables and wires; and

a locking connector coopefating with said support member, said connector
including a saddle body and a pair of deflectable spring clips, said saddle body defining a
plane, said spring clips extending perpendicularly from said plane, said connector being
sized and configured for insertion into said open channel, whereby insertion of said
connector into said open channel causes engagement between said spring clips and said
side walls and simultaneously locates said support member at a position along said rail
and fixedly secures said support member to said rail at said position in thg absence of

fastening hardware.

35. A cable tray assembly for supporting cables and wires, comprising;

an elongate rail including an open channel extending along the length
thereof, said rail including a pair of opposed sidewalls defining said channel;
at least one support member including at least one elongate arm extending away

from said rail for supporting the cables and wires; and

I
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. | REPLACEMENT SHEET,
raceway may be el estrically connected to fixture 83. Thus, the cable tray
assenbly not only routes wires but also supports electrical fixtures or

ot her el ectrical devices. The versatility of the cable tray
assenbly of the present invention is3§urther shown by other accessories
whi ch may be enployed therewith. Open ended channel 16 of rail 12 is
formed to have a configuration which cl osely approxi mates conventi onal
struts nmanuf adtunkesgading sdié atleast gnesupportenembeBSfiom saddsitl amd i on al | ows the
open ended channel to accommbdat e conventional support hardware for

wherein said connector defines a trunk-receiving cavity for receipt of said trunk, said
connector including opposing cantilevered spring clips sized to engage said channel side
walls when said connector is inserted into said channel, whereby insertion of said
connector into said open channel causes engagement between said spring clips and said
side walls and simultaneously locates said support member at a position along said rail

and fixedly secures said support member to said rail at said position in the absence of

fasteningl hardware.

R
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supparting pipes and other structures to rail 12. As shown in Figures
32-33, various pipe clanps nay be enployed in conbination with rail 12 to
support pipes or other structures to rail 12. Pipe clanps 87 and 89 are
secured to the open ended channel 16 of rail 12 in a manner which is
substantially simlar to the manner in which such clanps are secured to
conventional stmtggsrsuch struts and accessories nay be Ofpé'l};\?sw(fs?/ss\ﬁ sol d
under the trademark SUPERSTRUT by the assi gnee herein. ile the
above-descri bed rungs may be secured to the rails using attachnent clip
38 or other suitable nmechani cal fastenq&g alternative attachnent '
techni ques are al so provided by the p gent i nvention which do not
require fastening hardware. As shown in Figures 34a-37, one particularly
preferred enbodi nent of the present

N
~N

T
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i nvention utilizes a | ocking connector for nounting and securing the rungs
to the rail. Referring now to Figures 34a-34c, |ocking connector 90
i ncludes a generally saddl e- | i ke body 92 which is sized such that it may
be di sposed over rung 32. Saddl e body 92 incl udes opposing
torque-resisting fingers 140 which engage the sides of the rung
20

WO 98/37349 PCT/US98/03536

2/51

12a

FIG-2
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Printed from Mimosa 04/14/1999 12:34:13 page -35-



WO 98/ 37349

PCT/ US98/ 03536 to resist relative rotational novenment between the
connection and the rung. Connector 90 is then secured to the rung
by a fastener, e.g., rivet 94. Ext endi ng upwardly from
a plane X defined by saddl e body 92 are a pair of oppositely
directed spring wbespms®6 (preferably formed of spring stee) e ey be
5 inserted into the open ended channel 16 of rail 12. Eac OF spring
clips 96 has a generally inverted V-shaped cross-sectional
profile which term nates at edges 96a. 1 Connector 90 permts a
rung to be snapped into rail 12 and fix%ﬁly secured thereto

wi t hout the need for additional nounting hardware or tools.

FIG-3

SUBSTITUTE SHEET (RULE 26)
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Referring to Figures 35a, 35b and 36, the spring clips 96 will lock into

the 10 channel securing the rung 32 thereto at any desired | ocation
therealong. As will be appreci ated by those skilled in the art,
spriing clips 96 are sized for insertion into channel 16. In this

regard, spring clips 96 are inserted into channel 16 in a direction
perpendi cul ar to the plane defined by channel 16. As the spring clips are
inserted into- wo9ssr4e channel 16, a |iving hinge 96b alrenisoap3skbange 96¢
to deflect inward toward a support 15 |l eg 96d. Once the clips are
fully inserted into the channel, l|iving hinges 96b urge fl anges
96c outward to their original undeflectggqorientation. As shown in Figure
36, ' edges 96a are therefore urged into intimte contact with the
top edges 15a of side wall 15, thereby preventing w thdrawal of
the spring clip fromthe channel. Snap-I|ock connector 90 may
further include a pT:(IG upgwar dl y- ext endi ng opposed rigid walls

12a

26
26b 26b
_‘l“\ & "I.ll
A ;0,01
2k 5
=
12a 26d 26a 12a
26¢c
26
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Printed from Mimosa 04/14/1999 12:34:13 page -37-



20 144 positioned adjacent to support legs 96d. Walls 144 prevent |egs

96d from i nward rotational deflection when inserting the rung
i nto channel 16, thus ensuring that
21 - Printed from M nosa 04/ 14/ 1999 12: 34: 13 page
-23-
WO 98/37349 PCT/US98/03536
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WD 98/ 37349

PCT/ US98/ 03536 defl ection during insertion of the connector into
the channel is substantially limted to that of flanges 96¢c about
living hinges 96b. It is to be appreciated that the coupling of

connector 90 to channel 16 is acconplished in one operation (i.e.,

insertion of the connector into the channel) and w thout the need
for fastening hAYHEPE or tools. It 5 shoul d be f urRCR@BIsAISEEF eci at ed
t hat the novel configuration of the present invention al'l ows

nmounting of the rungs at any location along the I ength of the channel, not
sinply at predeterm ned |ocations as tyftally seen in the prior art.

In order to resist forces acting in a direction along the length of the
rails, spring clip connector 90 may further include a plurality
of gripping elenments 130

24
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FIG-7
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10 . whi ch are engageable with opposed side walls 15 of the rail.
Gipping elenments 130 i nclude pointed lugs which frictionally
engage a face portion 15b of an adjacent side wal | 15. In one
preferred enbodi nent, four gripping elenents 130 are included on

each spring clip connector 90, with one gripping el enent disposed adjacent

each end woogdheach spring clip. A pair of torque-resisting |egs 91
whi ch extend upwardly from 15 pl ane X may al so be pFSVWREEQﬁn saddl e
body 92. Legs 91 are sized to closely fit bet ween side walls 15
and assi st the connector 90 in resistin?,rotational forces

i nparted thereon. I ah |1 be recogni zed that spring
clip connector 90 may be enployed with various rungs, including

rungs 32 shown in Figure 34a, rungs 32a shown in Figure 36

SUBSTITUTE SHEET (RULE 26)
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20 . and rungs 33 shown in Figure 37.

22 Printed fromM nosa 04/14/1999 12:34:13 page
- 24- Referring to Figures 38a-42, another preferred

enbodi nent of the present
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8/61

FIG-9

SUBSTITUTE SHEET (RULE 26)

Printed from Mimosa 04/14/1999 12:34:13 page -41-



invention utilizes |ocking connector 93. Connector 93 is particularly
adapted for installations wherein the rungs are vertically spaced fromthe
rail. As shown nore specifically in Figures 38a-38d, connector 93 is
secured to one end of a vertical trunk 95, which is preferably rectangul ar
in cross section. The rungs are then nmounted to trunk 95, e.g., half rung
menbers 97a and_97b. Half rung nenbers 97a and 97b nay be connected to the
trunk by rivet sW8SE Y40t her sui tabl e nechanical fasteni Ng POBUSIL03536
Connector 93 allows the trunk and attached rung to be secured to channel 16
of rail 12. This connection may be achieved w thout the need for fastening
hardware or tools. Connector 93 includgs a pair of outwardly directed
spring clips 93a extending dowwardly fromtwo opposed sides thereof.
Spring clips 93a insertably

SUBSTITUTE SHEET (RULE 26)
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| ock into channel 16 of rail 12, as shown in Figures 39, 40 and 41. Each
spring clip 93a includes a distal end having gripping elenments 93b forned
thereon. Gipping elenments 93b engage the top edges of side walls 15 when
the.connector is inserted in open channel 16. To ensure that gripping

el ements 93b engage side walls 15, connector 93 includes a pair of
opposi ng biasing tabs 93c extending outwardly and wupwardly fromthe bottom
of connector 93.WasB#493c engage rail 12 and are defl ect edPCTAS¥BBhect or 93
is urged into open channcl 16. Tabs 93c therefore tend to urge gripping

el ements 93b intotop edges 15a thus |locking the rung in place on rail 12.

In one preferred enbodi ment, spring coiygictor 93 is integrally fornmed from
a single piece of thin steel.

12a

FIG-11
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23 . WD 98/ 37349

PCT/ US98/ 03536 In addition to connectors 90 and 93
descri bed herei nabove, it is contenplated herein that | ocking
connector 90 could be alternatively configured to utilize | ocking
mechani sm ot her than the nentioned spring clips, e.g., a connector
utilizing a 1/4-turn

WO 98/37349 PCT/US98/03536

11/51

12a
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| ocki.ng mechanism In such alternative enbodi nents, the | ocking connector
allows 5 si mul taneous | ocation at any position along the | ength of
the rail and securenent thereto with one coupling action and in
t he-absence of fastening hardware or tools. As shown in
Figure 39, a rung section may be enployed on only one side of t he
trunk or may be veowssased on both sides of the trunk as shop@Ernisosdsssgur e 42.
Simlarly, either straight rungs or rungs with upturned edges nay al so be

enpl oyed. 10 It is further contenpl ated that one set of
rail sections 12a may enpl oy rungs which are directly nounted to
the rails as well as rungs which are supported at a vertically

spaced relationship to the rails by use of trunk 95 as shown in Figure 42.
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Trunks coul d al so be produced in varying lengths to allow for support of
cabl e 100 at various elevations. This interm xing of different
| evel s of rungs allows wires and 15 cables to be supported in
parallel relationship but at different horizontal positions with

respect to rail 12, thereby allow ng a greater anount of cables and the
like to be wosirdsupported. Additionally, since each pgigsesbtgssort s
cable at only one level, an installer can custom ze the-
installation choosing just the conponents necessary to fit the
application thereby elimnating the us%/gf, unnecessary rungs.

24

16

SUBSTITUTE SHEET (RULE 26)

Printed from Mimosa 04/14/1999 12:34:13 page -46-



Printed from M nosa 04/14/1999 12:34:13 page - 26- ' WO
98/ 37349

PCT/ US98/ 03536 The use of the spring clip connectors shown
in Figures 34-41 allows the trunk or rung to be attached to the
open ended channel of the rail w thout the need for a
WO 98/37349 PCT/US98/03536
14/51

FIG-15
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secondary installing operation. Also, the snap-in feature all ows easier

assenbly so that the cable tray conponents can be shi pped
di sassenbl ed preventing damage 5 thereto. Furthernore, rungs and/or
trunks can be easily added to the cable tray assenbl y.

The present invention also contenplates the use of rails having various
configurations. WA%AB43| ternati ve enbodi ment shown i n Fi gup@susdsiads, rail
110 may be simlarly formed to rail 12 but may further include an
open ended channel 112 on both 10 the top and bottom portions of rai
110 having cl osed cfannel 114 disposed 45/51 t herebetween. In order to
provide multi-Ilayers t, rungs 32 may be positioned in bot h
open channels 112 resultiny i [ [ [
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enbodi ment, rungs 32 are secured to open channels 112 by either attachnent
clip 38 or spring clips 93, 96 described herei nabove. 15

It will be appreciated that connector 90 nust be secured to a | ower face
34c -of rung 32 (opposite planar surface 34a) when such rung is to
be connected to an upper open channel fornmed in rail 110 (see
Figure 43). |In whsebodi nent, a collar 142 mMayedRRseslobssé zed to
facilitate the attachnent of connector 90 to the rung. It will not

noted that torque-resisting fingers 140 still engage the sides of the rung
even when the. 20 connector is ggg¢red to the lower face of the
rung.

12a

FIG-16b
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25 Printed from M nosa 04/ 14/ 1999 12: 34: 13 page
-27- WD 98/ 37349

PCT/ US98/ 03536 Rungs havi ng various configurations such as
curved and straight rungs 32, 32a extending from both sides of
rail 110, and curved and straight rungs 33, 33a extending
WO 98/37349 PCT/US98/03536
17/51

FIG-16¢
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fromonly one side of rail 110 may be fixed to rail 110 as shown in Figures

43-45. 1In addition, a third vertical |evel of support may be
provi ded by enpl oying a vertical 5 trunk 95 having a rung 32
attached as shown in Figure 45. A further alternative
enbodi mrent shown in Figure 46, includes a channel 116 havi ng two

open channel s 1P 1884t ed back-t o-back, thereby providi ng rcTosssnssag
surface on the top and bottomof rail 116. In this enbodiment the centrally

di sposed cl osed channel 14 is elimnated. As with the rails
descri bed above, all types of rungs 1Q4gs1 may be secured al ong the
| ength of rail 116. It will be appreciated that the

present invention has been described herein with

J\///;/./ ”
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FIG-16d
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reference to certain preferred or exenplary enbodi ments. The preferred or

exenpl ary enbodi nents descri bed herein may be nodified, changed,
added to or deviated from wi t hout departing fromthe intent,
spirit and scope of the present invention, and it is 15 i nt ended t hat
all such additions, nodifications, anendnent and/or deviations be
i ncl uded wi t hi nWPR37880ope of the follow ngs clains. PCT/US98/03536

19/51

24b

FIG-17
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26 . Printed from M nosa 04/ 14/ 1999 12: 34: 13 page
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cable tray assenbly for supporting cables and wires, conprising: an

WO 98/37349 PCT/US98/03536

20/51

FIG-18
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el ongate rail including an open channel extending along the |ength thereof,
said rail including a pair of opposed sidewalls defining said channel; at
| east one support nenber including at | east one el ongate arm extendi ng
away fromsaid rail, and said armincluding at |east one el ongate extent
for supporting the cables and wres; and a | ocki ng connector
cooperating w t WEBBW4support nenber, said connector bei ngcraksgesisand
configured for insertion into said open channel, said connector engagi ng
each of said sidewalls upon insertion of said connector into said channel,
whereby insertion of said connector g said open channel simultaneously
| ocates said support nenber at a position along said rail and fixedly
secures said support nenber to said rail at said position in the absence

of fastening hardware.
=
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2. . The assenbly according to Claim1, wherein said channel defines a
pl ane, and wherein said connector is configured for insertion into said
channel in a direction perpendicular to said plane. 3. The
assenbly according to Claim1l1, wherein said connector includes at |east
one deflectable spring clip which engages at | east one of said side walls
upon insertionV¥9%88¥Y connector into said channel. PCT/USOh3s3s The
assenbly according to Caim3, wherein each of said side walls.of -said
channel defines a top edge, and wherein said spring clipis formed with a
generally inverted V-shaped profile aggﬁkncludes an engagenent edge, and
wherein said spring clip

I
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FIG-19b
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-28 -. is sized to all ow engagenent between sai d engagenent edge of said
spring clip and at |east one of said top edges when said connector is

i nserted into said channel . 5. The assenbly according to daim
3, Wwherein said connector further includes at |east one gripping el enent
for resisting forces acting in a direction along the Ilength of said rail.

WO 98/37349 PCT/US98/03536

23/51
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6. . The assenbly according to Caim1l, wherein each of said side walls
defines a top edge; and wherein said connector includes a saddl e body and a
pair of deflectable spring clips, said saddl e body defining a plane, said
spring clips extending perpendicularly fromsaid plane whereby insertion
of said connectq{ in&g sai d channel causes engagenent between said spring
clips and said s ¥R | s. 7. The assenbly acRsarus’mgsséo Cl ai m
6, wherein each of said spring clips includes a support |eg extending
perpendi cularly fromsaid plane, and wherein each of said support |egs

I ncludes a pair of gripping el enent ex481di ng perpendicularly therefrom
and being sized to engage said side walls when said connector is inserted
into said channel

FIG-21
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8. . The assenbly according to Claim6, wherein each of said spring clips
I ncl udes a support |eg extending perpendicularly fromsaid plane, a living
hi nge and a deflectable flange defining an engagenent edge; and

-29-- wherein said flanges are defl ectabl e about said
l'iving hinges between a first deflected position which allows insertion of
sai d connector iwbeswsd channel and a second undeflectedpggaﬁh&gﬂ wherein
sai d engagenent edges engage said top edges of :

25/51
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said side walls upon insertion of said connector into said channel; and
wherei n each of said support |egs includes gripping el enments extending
perpendi cul arly therefromfor engagenent with said side walls for resisting
forces acting in a direction along the length of said rail. 9.
The assenbly according to Caim6, wherein each of said spring cIips
includes a supp®assBg extendi ng perpendicularly from sai dppl ?
wherein said connector further includes at |east one torque PSS ing |eg,
said torque-resisting leg extending perpendicularly fromsaid saddl e body,
said torque-resisting | eg being orient 90[err] from said support |eg
such that said torque-resisting leg is ﬁ%%‘Eltioned perpendi cular to said
side wall s when said connector is inserted into said channel.
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10. _ The assenbly according to Caim6, wherein said saddl e body incl udes
torque-resisting fingers for resisting relative rotational novenent between
said connector and said at |east one support mnenber. 11. The
assenbly according to Caim1l, wherein each of said side walls defining a
top edge; and further conprising a trunk for spacing said at |east one
support nenber wossstance fromsaid rail; and ﬂy&;gg fein said
connector conprises a generally closed body havi ng bottom ang srde walls

thereby defining a trunk-receiving cavity for receipt of said trunk, said
27/51

FIG-25a
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-30 -. connector including opposing cantilevered spring clips sized to
engage said side walls of said channel when said connector is inserted

i nto said channel . 12. The assenbly according to Claimll
wherein each of said spring clips includes a distal end, said spring clips
bei ng sized and configured to engage said top edges of said side walls of
sai d channel . W0 98/37349 13, The assenbly according to d g sgs%ms};\herei n
each of said spring clips includes at |east one gripping elenment {ocated
at said distal end thereof.

28/51
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14. _ The assenbly according to Claim 12, wherein said connector further
I ncl udes a pair of biasing tabs extending from opposing side walls of said
body for engagenent with said rail upon insertion of said connector into
sai d channel whereupon said tabs urge said spring clips into engagenent

with said top edges of said channel side walls. 15. The
assenbly accordiwgoeiifiel aim1l, wherein said rail is fornmed of a lurality
of rail sections, each of said rail sections being joinabl &GS é‘? t udi nal
successi on. 16. The assenbly according to Claim1, wherein said
rail includes a further 20/51
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open channel oppositely disposed fromsaid other open channel, each of said
open channels being configured to cooperate with said | ocking connector.
-31 - 17. The assenbly according to Caiml1, further including a
plurality of support nmenbers having | ocking connectors cooperating with
sai d open channel, at |least one of said plurality of support nenber being
di sposed adj acenwobgsrs@i d rail and at | east one other of §8,b§§7g) 3‘%5 lity of
support nenbers being spaced a distance fromsaid rail there 5 mtting
said assenbly to support cable at |east two different el evations.

30/51
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18. . The assenbly according to Claim 1, wherein said support nenber
includes a pair of elongate arns extending outwardly from said support

menber in opposite directions. 19. The assenbly according to
Clairm 1, further including a further support nenber fixedly securable to
~said rail, said further support nenber cooperating with a further | ocking

connect or bei ng womests@and configured for insertion into sa'gna$&§:%hannel
at a point spaced from said other support nenber whereby inserti R%f said
further connector into said channel sinultaneously |ocates said further
support nenber on said rail and fixedly, iﬁfures said further support nenber
to said rail in the absence of fasteniﬁg ar dwar e. 20. A cabl e

tray assenbly for supporting cables and wi res, conpri sing:
an elongate rail including an open channel extending along the | ength

SUBSTITUTE SHEET (RULE 26)
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t hereof, said channel including a pair of opposing side walls, each of said

side walls defining a top edge; at | east one support nenber
having a trunk for spacing said support nenber a distance fromsaid rail;
and- a | ocking connector cooperating with said support

menber, said connector including a generally closed body having bottom and
side walls therebgeghesspni ng a trunk- receiving cavity for rervessposssf said
trunk, said connector including opposing cantilevered '
REPLACEMENT SHEET

REPLACEMENT SHEET 32/51 -32 - spring
clips sized to engage said channel side walls when said connector is
inserted into said open channel whereby insertion of said connector into
sai d open channel
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si nmul t aneously | ocates said support nenber at a position along said rail

and fixedly secures said support nenber to said rail in the absence of
f ast eni ng har dwar e. 21. A cable tray assenbly for supporting
cables and wires, conprising: an elongate rail including an

open channel extending along the I ength thereof, said channel includes a
pai r of opposi ngvesstessnal | s, each of said side walls defining a top edge;

at | east one support nenber; and | ocki ng coRfiHEYEPIss
cooperating with said support nenber, said connector includes a body and a
pair of deflectable spring clips, saidgsgﬂy defining a plane, said spring
clips extending perpendicularly froms pl ane, each of

said spring clips including a support |eg extending perpendicularly from
said plane, a living hinge and a defl ectable flange defining-an_engagenent
edge, M sai d\flanges being deflectable about_said living —
hi nges bet ween a fhr st defY ected position allow ng insertt fnéfﬁgﬁéL

connector into F_'d\ph@nnep and a second undefl ected posit] Relageq
S engage sai a\si de walls upon insertion of W
I'eg g

engagenent ed
into said channgl, and \ each of said support

gri ppi ng el enent i Ll ady therefromfor engagenent with
said side walls f cesvacti®qg in a direction along the |l ength
of said rail, reby insgrtion of said connector into said
channel causes engaggnent .
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bet ween said spring clips and said side walls and sinmultaneously | ocates
sai d support nenber at a position along said rail and fixedly secures said
support nenber to said rail at said position in the absence of fastening
har dwar e. 22. A cable tray assenbly for supporting cabl es and
W res, conprisiqg: an elongate rail including a first channel and a second
channel each i ncYR®¥>HY® an opening | ongi tudi nal | y ext endi ngeausppagshe | engt h
of said rail, and said first channel opening being spaced from said second
channel openi ng; -33 -

a first support menber including at | eas34/@he el ongate arm ext endi ng away
fromsaid rail and said armincluding at | east one el ongate extent for
supporting the cables and wires; and

//
Tx\\-12a
12b
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a | ocking connector cooperating with said support nenber, said connector
bei ng sized and configured for insertion into one of said first and second
channel openi ngs whereby insertion of said connector into said channel

si nmul t aneously | ocates said support nenber at a position along said rai

and fixedly secures said support nmenber to said rail at said position in

t he absence of fwebtgsiamg har dware. 23. The assePpgq according to
claim 22, wherein said rail includes a third channel |ongitu %ﬁﬂ#ﬁ

ext endi ng channel di sposed between and spacing said first open channel from
sai d second open channel . 24 he assenbly according to claim
23, wherein said first channel openingaﬁg es in a different direction from
sai d second channel opening. 25. The assenbly according to claim
22, wherein a back wall of said first channel abuts a back wall of said
second channel such that said first channel opening faces a direction
opposite to that of said second channel opening. 26. A cabl e
tray assenbly for suppqeetting cables and wires, conprising:

SUBSTITUTE SHEET (RULE 28)

Printed from Mimosa 04/14/1999 12:34:13 page -68-



an elongate rail including an open channel extending along the |ength

t her eof ; at | east one support nenber including at |east one
el ongate arm extending away fromsaid rail, and said armi'ncluding at |east
one el ongate extent for supporting the cables and wires; and

a | ocking connector cooperating with said support nenber, said connector
being sized and PG ed for insertion into said open chapcadsosaishs
including a resilient nmenber which engages said rail upon insertion of said
connector in said open channel whereby insertion of said connector into
sai d open channel sinultaneously | ocateggmg#id

REPLACEMENT SHEET -34 -
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support nenber at a position along said rail and fixedly secures said arm
to said support nenber at said position in the absence of fastening

har dwar e. 27. A cable tray assenbly for supporting cabl es and

W rés, conprising: an elongate rail including an open
channel extending along the I ength thereof, said channel includes a pair of
opposi ng si de wawbsssrmach of said side walls defining a top_edge;

at | east one support nenber; and a | ocking §8HH§@FE¥
cooperating with said support nenber, said connector includes a body and a
pair of deflectable spring clips, said 9 y defining a plane, said spring
clips extendi ng perpendicul arly fromsa pl ane whereby insertion of said
connector into said channel causes engagenent between said spring clips and
said side walls and simultaneously |ocates said support nenber at a
position along said rail and fixedly secures said support nenber to said
rail at said position in the absence of fastening hardware, and

each of said spring clips including a support |eg extending perpendicularly
fromsaid plane, and said connector further including at |east one
torque-resisting leg, said torque-resisting | eg extending perpendicularly
fromsaid body, said torque-resisting |eg being oriented 90[err] fromsaid
support |leg such that said torque-resisting leg is positioned perpendicul ar
to said side walls when said connector is inserted into said channel.
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28. A cable tray assenbly for supporting cables and wires, conprising:

an elongate rail including an open channel extending along the |length
thereof, said rail being forned of a plurality of rail sections, each of
said rail sections being joinable in | ongitudinal succession;

at | east one support nenber including at | east one el ongate arm extendi ng
away from said w@bdazegand said armincluding at | east one ﬁhﬁ&&ﬂﬁgsextent
for supporting the cables and wires; and. .

-35 -

38/51

140

32

FIG-34a

SUBSTITUTE SHEET (RULE 26)

Printed from Mimosa 04/14/1999 12:34:13 page -71-



a | ocking connector cooperating with said support nenber, said connector

being sized and configured for insertion into said open channel whereby

i nsertion of said connector into said open channel simultaneously |ocates

sai d support nenber at a position along said rail and fixedly secures said
support nenber %@)ﬁﬁ%%brail at said position in the absence of fastening

har dwar e. The assenbly according to d ai nPGIES%MWEBsei n sai d
channel includes a pair of opposing side walls; and '

wherein said connector includes at | east one defl ectabl e spring-—ctip-—whi-ch-———
engages at |east one of said side wall 838pon insertion of Sa'dTﬁ9§E§&£$ﬁmnmma
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30. . The assenbly according to Caim28, wherein said rail includes a pair
of opposed sidewal I s defining said channel, and wherein said connector
engages each of said sidewalls upon insertion of said connector into said
channel . 31. The assenbly according to Caim28, wherein said
channel defines a plane, and wherein said connector is configured for
insertion into swodsdRannel in a direction perpendicul ar t. sRkH.8Lane.

32. A cable tray assenbly for supporting cables and wires, conpri-sing:
an elongate rail including an open channel extending along the | ength
40/51
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t her eof ; -36 - at
| east one support nenber including at | east one el ongate arm extendi ng away
fromsaid rail, and said armincluding at | east one elongate extent for
supporting the cables and wres; a | ocki ng connector cooperating
wi th said support nenber, said connector being sized and configured for
insertion into sWP&3pPen channel whereby insertion of sai dpcrggfRsdOr into
sai d open channel simultaneously |ocates said support nenber at a -

41/51
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position along said rail and fixedly secures said support nenber to said
rail at said position in the absence of fastening hardware; and

said rail including a further open channel oppositely disposed from said
ot hér open channel, each of said open channels being configured to
cooperate with said | ocking connector. 33. A cable tray
assenbly for supemssissy cabl es and wires, conprising: PCT/US98/03536 an
el ongate rail including an open channel extending al ong the |Iength-

t her eof ; a plurality of support nenber each including at |east one

el ongate arm extending away from saidgpgiql, and said armincluding at
| east one el ongate extent for supporting the
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cables and wires; at |least one of said plurality of support nenber being

di sposed adjacent to said rail and at | east one other of said plurality of
support nenbers being spaced a distance fromsaid rail thereby permtting
sai d assenbly to support cable at least two different el evations; and

a | ocking connector cooperating with said support nenber, said connector

bei ng sized angygugsfsygured for insertion into said open cﬁg&&&hmgﬂereby
insertion of said .

REPLACEMENT SHEET -37 -
connector into said open channel sinmultaneously |ocates said support nenber
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position along said rail and fixedly secures said support nenber to said

rail at said position in the absence of fastening hardware. 34.
A cable tray assenbly for supporting cables and wires, conprising:

an élongate rail including an open channel extending along the |ength
thereof, said rail including a pair of opposed sidewalls defining said
channel ; wa¢ssblenst one support nenber including at p@GsbsRRe

el ongate arm extending away fromsaid rail for supporting the cables and
w res; and a | ocking connector cooperating with said support

menber, said connector including a s kg body and a pair of deflectable
spring clips, said saddl e body defining a plane, said spring clips
extendi ng perpendicularly fromsaid plane, said connector being
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sized and configured for insertion into said open channel, whereby
insertion of said connector into said open channel causes engagenent
bet ween said spring clips and said side walls and sinultaneously | ocates

sai d support nenber at a position along said rail and fixedly secures said
support nenber to said rail at said position in the absence of "fastening
har dwar e.  wo S A cable tray assenbly for suppor bipgsofialses and
W res, conprising: an elongate rail including an open
channel extending along the I ength t hereof, said rail including a
pair of opposed sidewalls defining said annel ; at | east one
support nenber including at | east one gate arm extending away from

said rail for supporting the cables and wires; and

FIG-39
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-38 -. a trunk spacing said at | east one support nmenber from said
rail; and wherein said connector defines a trunk-receiving cavity for
recei pt of said trunk, said connector including opposing cantilevered
spri'ng clips sized to engage said channel side walls when said connector
is inserted into said channel, whereby insertion of said connector into
sai d open channealo aawies engagenent between said spring cl 5&5 & % said -
side walls and sinmultaneously |ocates said support nenber a g B 33% i on
along said rail and fixedly secures said support nmenber to said rail at
said position in the absence of 46/51

FIG-41
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fast eni ng hardwar e.
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