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(54) Title: LADDER RACK AND CABLE CLEAT SYSTEM

FIG.1

(57) Abstract: A cable cleat system that secures cables to a ladder rack. The cable cleat system includes a mounting bracket as-
sembly with a bracket body and a floating support bracket slidably mounted to the bracket body. A metal locking tie is positioned
between the floating support bracket and the mounting bracket assembly. The mounting bracket assembly is secured to a ladder rung
of the ladder rack and the floating support bracket supports the cables secured to the ladder rack. The metal locking tie wraps around
the cables supported by the floating support bracket. The floating support bracket and the metal locking tie slide along the bracket
body for enabling thermal expansion and contraction of the cables secured to the ladder rack.
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LADDER RACK AND CABLE CLEAT SYSTEM
Cross Reference to Related Applications
[0001] This application claims priority to U.S. Provisional Application No. 62/278,237, filed
January 13, 2016, the subject matter of which is hereby incorporated by reference in its entirety.
Field of the Invention
[0002] The present invention relates to cables secured to a ladder rack, and more particularly to a
cable cleat system for ladder racks that allows for thermal expansion and contraction of cables
secured to the ladder rack.
Background of the Invention
[0003] Brackets and straps are typically used to secure cables to ladder racks for short circuit
protection or general fastening. A common problem occurs when the cables attached to ladder
racks expand or contract. The cables move and as a result the connection between the cables and
the ladder rack is often broken or damaged.
[0004] Therefore, it is desirable to improve the connection of the cables to the ladder racks to
allow the cables to expand and contract thereby reducing the forces that build within the cables
and eliminating damage to the cables and the ladder rack.
Summary of the Invention
[0004A] A first aspect of the present invention provides a ladder rack and cable cleat system for
securing cables to the ladder rack for accommodating thermal expansion of the cables, the ladder
rack and cable cleat system comprising: a ladder rack having side rails and a plurality of ladder
rungs extending between the side rails; a mounting bracket assembly secured to the ladder rack,
wherein the mounting bracket assembly having a bracket body with a horizontal beam and a
vertical member; and a floating support bracket slidably mounted to the horizontal beam of bracket

body, and a metal locking tie positioned between the floating support bracket and the mounting
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bracket assembly, wherein the floating support bracket and the metal locking tie slide along the
bracket body for enabling thermal expansion and contraction of the cables; whereby the vertical
member of the bracket body of the mounting bracket assembly is secured to one of the ladder rungs
of the ladder rack, the floating support bracket supports the cables secured to the ladder rack, and
the metal locking tie wraps around the cables supported by the floating support bracket.

[0004B] A second aspect of the present invention provides a ladder rack and cable cleat system
for securing cables to a ladder rack for accommodating thermal expansion of the cables, the ladder
rack and cable cleat system comprising: a ladder rack having side rails and a plurality of ladder
rungs extending between the side rails; a mounting bracket assembly secured to the ladder rack,
wherein the mounting bracket assembly having a bracket body with a horizontal beam and a
vertical member; and a floating support bracket slidably mounted to the horizontal beam of bracket
body, wherein the floating support bracket includes a base with two flanges, each flange includes
a slot, wherein the flanges extend downwardly from the base and the slots are aligned with each
other, whereby the vertical member of the bracket body of the mounting bracket assembly is
secured to one of the ladder rungs of the ladder rack and the floating support bracket supports the
cables secured to the ladder rack.

[0005] Further disclosed herein is a cable cleat system designed to secure cables to a ladder rack.
The cable cleat system includes a mounting bracket assembly with a bracket body and a floating
support bracket slidably mounted to the bracket body. The mounting bracket assembly is secured
to a ladder rung of the ladder rack. A metal locking tie is positioned between the floating support
bracket and the mounting bracket assembly. The metal locking tie wraps around the cables support

by the floating support bracket to secure the cables to the ladder rack. The floating support bracket
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and the metal locking tie slide along the bracket body for enabling thermal expansion and
contraction of the secured cables.

[0006] Further disclosed herein is an alternative cable cleat system designed to secure cables to a
ladder rack. The cable cleat system includes a mounting bracket assembly having a bracket body
and a cable cleat slidably mounted to the bracket body. The mounting bracket assembly is secured
to a ladder rung of the ladder rack. The cable cleat includes a base and a cover hingedly attached
to the base. Cable are positioned on the base of the cable cleat and the cover of the cable cleat
confines the cables to secure the cables to the ladder rack. The cable cleat slides along the bracket
body for enabling thermal expansion and contraction of the secured cables.

Brief Description of the Drawings

[0007] FIG. 1 is a perspective view of a ladder rack and the cable cleat system of the present
invention.

[0008] FIG. 2 is a perspective view of a cable cleat installed on a perforated ladder rung of FIG.
1.

[0009] FIG. 3 is a right cross sectional view of the ladder rack and cable cleat of FIG.1 with a
ladder rack side rail removed.

[0010] FIG. 4 is a right cross sectional view of the cable cleat installed on the perforated ladder
rung of FIG. 3.

[0011] FIG. 5 is a perspective view of the cable cleat of FIG. 1.

[0012] FIG. 6 is a front view of the cable cleat of FIG. 2 partially installed around a cable bundle
positioned on a perforated ladder rung.

[0013] FIG. 7 is a front view of the cable cleat of FIG. 2 installed around a cable bundle positioned

on a perforated ladder rung.
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[0014] FIG. 8 is a perspective view of a ladder rack and an alternative embodiment of the cable
cleat system of the present invention.

[0015] FIG. 9 is a perspective view of a cable cleat installed on a non-perforated ladder rung of
FIG. 8.

[0016] FIG. 10 is a right side view of the ladder rack and cable cleat system of FIG. 8 with a ladder
rack side rail removed.

[0017] FIG. 11 is a right side view of the cable cleat installed on the non-perforated ladder rung
of FIG. 9.

[0018] FIG. 12 is a perspective view of the cable cleat of FIG. 9.

[0019] FIG. 13 is a front view of the cable cleat of FIG. 12 partially installed around a bundle.
[0020] FIG. 14 is a front view of the cable cleat of FIG. 12 installed around a bundle.

[0021] FIG. 15 is a perspective view of an alternative ladder rack and cable cleat system.

[0022] FIG. 16 is a perspective view of a cable cleat installed on a perforated ladder rung of FIG.
15.

[0023] FIG. 17 is a right side view of the ladder rack and cable cleat of FIG. 15 with a ladder rack
side rail removed.

[0024] FIG. 18 is a perspective view of the cable cleat of FIG. 15.

[0025] FIG. 19 is an exploded view of the cable cleat of FIG. 18.

[0026] FIG. 20 is a perspective view of an alternative ladder rack and cable cleat system.

[0027] FIG. 21 is a perspective view of a cable cleat installed on a perforated ladder rung of FIG.
20.

[0028] FIG. 22 is a right side view of the ladder rack and cable cleat system of FIG. 20 with a

ladder rack side rail removed.
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[0029] FIG. 23 is a front view of the cable cleat of FIG. 21 partially installed around a bundle.
[0030] FIG. 24 is a front view of the cable cleat of FIG. 23 installed around a bundle.

[0031] FIG. 25 is a front view of the cable cleat of FIG. 20 with a molded insert installed around
a small bundle.

[0032] FIG. 26 is an exploded view of the cable cleat of FIG. 25.

Detailed Description

[0033] The present invention is a ladder rack and cable cleat system that allows for thermal
expansion or contraction of cables that are attached to the ladder rack. FIG. 1 illustrates a ladder
rack 50 with ladder rack side rails 52 and ladder rungs 54, 56 that are positioned between the side
rails 52 at specified intervals to form the ladder rack 50. As illustrated in FIG. 1, every third rung
of the ladder rack 50 is a perforated rung 56 with the sides of the ladder rung having aligned holes
58. As described below, the aligned holes 58 receive the cable cleats 100 that are designed to
secure cables 70 to the ladder rack 50.

[0034] FIGS. 2-4 illustrate a cable cleat 100 of the present invention securing cables 70 to a
perforated ladder rung 56 of the ladder rack 50. As illustrated in FIG. 3, each perforated rung 56
is positioned lower than the non-perforated rungs 54 to enable the cable cleat 100 to be inserted
under the cables resting on the ladder rack 50 without lifting the cables 70. As a result, the cable
cleats 100 are easy and quick to install.

[0035] As illustrated in FIG. 4, the cable cleat 100 is wider than the perforated ladder rung 56. As
a result, there are open spaces 80 on both sides of the ladder rung 56. The open spaces 80 provide
compensation for thermal expansion by allowing the cable cleat 100 to slide on the ladder rung 56,

when necessary.
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[0036] As illustrated in FIG. 5, the cable cleat 100 includes a cable cleat base 102, a cable cleat
cover 120, and three pins 140, 150, 160 with keeper wires 144, 154, 164, respectively. Each pin
performs a different function to secure the cable cleat 100. The cable cleat hinge pin 140 pivotally
connects the cable cleat cover 120 to the cable cleat base 102. The cable cleat attaching pin 150
secures the cable cleat 100 to the perforated ladder rung 56. The cable cleat locking pin 160
secures the cable cleat cover 120 over cables 70. The keeper wires 144, 154, 164 protect against
vibrations and prevent the pins 140, 150, 160, respectively, from sliding out of position. The
keeper wires 144, 154, 164 act as a typical cotter pin. The keeper wires anchor the cable cleat pins
by being inserted through a hole in the cable cleat pin shaft and then spread to hold the cable cleat
pin in position.

[0037] The cable cleat base 102 includes a first end 104 designed to slide under the cables 70
resting on the perforated ladder rung 56 and a second end 112. The first end 104 of the cable cleat
base 102 includes two downwardly extending base flanges 106. One of the base flanges 106 is
positioned on either side of the first end 104 of the cable cleat base 102. Each base flange 106
includes two holes 108, 110 for receiving the cable cleat attaching pin 150 and the cable cleat
locking pin 160, respectively. The second end 112 of the cable cleat base 102 also includes two
flanges 114 positioned on either side of the second end 112 of the cable cleat base 102. Each
flange 114 includes a hole 116 for receiving the cable cleat hinge pin 140.

[0038] The cable cleat cover 120 includes a first end 122 with two flanges 124 and a second end
128 with two flanges 130. The flanges 124 at the first end 122 of the cable cleat cover 120 are
positioned on each side of the cable cleat cover 120 and each flange 124 includes a hole 126 for
receiving the cable cleat hinge pin 140. As illustrated in FIGS. 2 and 5-7, the first end 122 of the

cable cleat cover 120 is pivotally connected to the second end 112 of the cable cleat base 102 via
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the cable cleat hinge pin 140. The cable cleat hinge pin 140 is locked in position by the keeper
wire 144 that is inserted in holes 142 in the cable cleat hinge pin 140 to hold the base 102 and
cover 120 together. The flanges 130 at the second end 128 of the cable cleat cover 120 are
positioned on each side of the cable cleat cover 120 and each flange 130 includes a hole 132 for
receiving the cable cleat locking pin 160.

[0039] FIGS. 6 and 7 illustrate the installation of the cable cleat 100 on a perforated ladder rung
56 over cables 70. The cable cleat 100 is installed around the cables 70 with the cable cleat cover
120 pivoted upward. After sliding the cable cleat base 102 under the cables 70 resting on the
perforated ladder rung 56, the cable cleat attaching pin 150 is inserted through the hole 108 in one
of the base flanges 106, through the aligned holes 58 in the perforated rung 56, and through the
hole 108 in the second base flange 106. The cable cleat attaching pin 150 is locked in position by
the keeper wire 154 that is inserted in holes 152 in the cable cleat attaching pin 150 to hold the
cable cleat 100 together. The cable cleat attaching pin 150 prevents lateral movement along the
ladder rung 56.

[0040] Next, the cable cleat cover 120 is pivoted downward around the cables 70 to confine the
cables 70. Once the cable cleat cover 120 is fully closed, the cable cleat locking pin 160 is inserted
through the hole 132 in one of the flanges 130 at the second end 128 of the cable cleat cover 120,
the holes 110 in the flanges 106 at the first end 104 of the cable cleat base 102, and through the
hole 132 in the flange 130 at the opposite side of the second end 128 of the cable cleat cover 120.
The cable cleat locking pin 160 is secured in position by the keeper wire 164 that is inserted in
holes 162 in the cable cleat locking pin 160 to hold the cable cleat 100 together.

[0041] The cable cleat system described with respect to FIGS. 1-7 may be installed without lifting

the cables 70 only on every third perforated ladder rung 56 of the ladder rack 50. FIGS. 8-14
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illustrates an alternative cable cleat system with the cable cleat 100 secured to the perforated ladder
rungs 56 and cable cleat 200 used to secure the cables to the non-perforated ladder rungs 54. While
only one bundle of cables is illustrated, it is contemplated that multiple bundles of cable may be
installed on the ladder rack of the present invention.

[0042] As illustrated in FIGS. 9-11, the cables 70 rest directly on the non-perforated ladder rungs
54. The cable cleat 200 is designed to wrap around the cables 70 without lifting the cables 70 off
of the ladder rung 54. As described below, the cable cleat 200 includes a base 202 that is split in
two members 204a, 204b to allow insertion of the cable cleat base 202 under the cables 70 resting
on the ladder rungs 54 without lifting the cables 70. As a result, the cable cleat 200 is easy and
quick to install. As illustrated in FIGS. 10-11, when the cable cleat 200 is installed on the ladder
rung, there are open spaces 90 on both sides of the ladder rung 54. The open spaces 90 provide
compensation for thermal expansion by allowing the cable cleat 200 to slide on the ladder rung 54,
when necessary.

[0043] The cable cleat 200 is illustrated in more detail in FIGS. 12-14. The cable cleat 200
includes a base 202, a cover 220 and two pins 240, 260 with keeper wires 244, 264, respectively.
Each pin 240, 260 performs a different function to secure the cable cleat 200. The cable cleat
hinge pin 240 pivotally connects the cable cleat cover 220 to the cable cleat base 202. The cable
cleat locking pin 260 secures the cable cleat cover 220 over the cables 70. The keeper wires 244,
264 protect against vibrations and prevent the cable cleat hinge pin 240 and the cable cleat locking
pin 260, respectively, from sliding out of position.

[0044] The cable cleat base 202 includes two base members 204a, 204b spaced apart with each
base member 204a, 204b having a first end 206a, 206b and a second end 212a, 212b. The first

ends 206a, 206b of the base members 204a, 204b have a pair of flanges 208a, 208b with a center
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opening 210a, 210b for receiving the cable cleat locking pin 260. The second ends 212a, 212b of
the base members 204a, 204b have a pair of flanges 214a, 214b with a center opening 216a, 216b
for receiving the cable cleat hinge pin 240. Similarly, the cable cleat cover 220 includes a first
end 222 and a second end 228. The first end 222 of the cable cleat cover 220 includes a pair of
flanges 224 with a center hole 226 for receiving the cable cleat hinge pin 240. As illustrated in
FIG. 12, the first end 222 of the cover 220 is positioned between the second ends 212a, 212b of
the base members 204a, 204b. The center holes 216a, 216b in the flanges 214a, 214b of the second
end 212a, 212b of the base members 204a, 204b and the center holes 226 in the flanges 224 of the
first end 222 of the cover 220 align to receive the cable cleat hinge pin 240. The cable cleat hinge
pin 240 is secured in position by the keeper wire 244 that is inserted in holes 242 in the hinge pin
240 to hold the cable cleat together.

[0045] The second end 228 of the cover 220 includes a pair of flanges 230 with a center hole 232
for receiving the cable cleat locking pin 260. The second end 228 of the cover 220 is positioned
between the first ends 206a, 206b of the base members 204a, 204b. The center holes 210a, 210b
in the flanges 208a, 208b of the first end 206a, 206b of the base members 204a, 204b and the
center holes 232 in the flanges 230 of the second end 228 of the cover 220 align to receive the
cable cleat locking pin 260.

[0046] To install the cable cleat 200 around cables 70 on the ladder rack 50, the base members
204a, 204b of the cable cleat 200 slide under the cables 70 resting on a non-perforated ladder rung
54 with the cable cleat cover 220 pivoted upward. The cable cleat cover 220 is pivoted downward
to a closed position (see FIG. 14) to confine the cables 70. Once the cable cleat cover 220 is
positioned around the cables 70, the locking pin 260 is inserted through the flanges 208a, 208b of

the first end 206a, 206b of the base members 204a, 204b and the flanges 230 of the second end
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228 of the cable cleat cover 220. The cable cleat locking pin 260 is secured in position by the
keeper wire 264 that is inserted in holes 262 in the locking pin 260 to hold the cable cleat together.
As a result, the cable cleat 200 is locked on the cables 70 positioned on the non-perforated ladder
rung 54.

[0047] FIGS. 15-19 illustrate an alternative ladder rack 300 and cable cleat system 320 that allows
the thermal expansion and contraction of cables 310 secured to the ladder rack 300. The alternative
system includes a ladder rack 300 with two ladder rack side rails 302 and a plurality of perforated
ladder rungs 304 with the sides of the ladder rung 304 having aligned holes 306. The perforated
ladder rungs 304 are positioned between the ladder rack side rails 302. The perforated ladder rungs
304 are located at the same height and at specific intervals apart from each other.

[0048] As illustrated in FIGS. 16-19, the cable cleat system 320 includes a mounting bracket
assembly 322, a floating support bracket 350 and a metal locking tie 360. The mounting bracket
assembly 322 includes a bracket body 324, a mounting bolt 326, a mounting hex nut 328, and a
stop screw 330. The bracket body 324 includes a horizontal beam 332, a vertical member 336,
and a retaining flange 340. The vertical member 336 has a hole 338 that receives the mounting
bolt 326 to attach the bracket body 324 to the perforated ladder rung 304. The bracket body 324
is secured in place with the mounting hex nut 328.

[0049] The horizontal beam 332 includes a threaded hole 334 at a first end for receiving the stop
screw 330. The horizontal beam 332 accommodates the floating support bracket 350. The floating
support bracket 350 includes a rectangular base 352 with two flanges 354. Each of the flanges 354
includes a slot 356 or elongated opening that are aligned with each other. As illustrated in FIG.
18, the horizontal beam 332 is positioned through the aligned slots or elongated openings 356 of

the floating support bracket 350. The stop screw 330 prevents the floating support bracket 350
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from sliding off of the horizontal beam 332. The floating support bracket 350 upholds the cables
310 and receives the metal locking tie 360.

[0050] The retaining flange 340 extends from the vertical member 336. The retaining flange 340
engages the ladder rung 304 and prevents the bracket body 324 from being tilted or twisted away
when the cables 310 are short circuited.

[0051] The metal locking tie 360 is thread between the floating support bracket 350 and the
horizontal beam 332 and wrapped around the cables 310. The metal locking tie 360 can be
tightened to accommodate various size cables. The floating support bracket 350 and attached
metal locking tie 360 slide along the horizontal beam 332, as necessary, to allow thermal expansion
and contraction of the cables 310.

[0052] FIGS. 20-26 illustrate the ladder rack 300 and an alternative cable cleat system 400 that
allows for the thermal expansion and contraction of cables secured to a ladder rack. The alternative
cable cleat system 400 is used with the ladder rack 300 having ladder rack side rails 302 and a
plurality of perforated ladder rungs 304 positioned between the ladder rack side rails 302. The
perforated ladder rungs 304 include aligned holes 306. The perforated ladder rungs 304 are located
at the same height at specific intervals apart from each other.

[0053] The cable cleat system 400 includes a mounting bracket assembly 402 and a cable cleat
430. The mounting bracket assembly 402 includes a bracket body 404, a mounting bolt 406, a
mounting hex nut 408, and a stop screw 410. The bracket body 404 includes a horizontal beam
412, a vertical member 414, and a retaining flange 418. The vertical member 414 has a hole 416
that receives the mounting bolt 406 to secure the bracket body 404 to the perforated ladder rung
304. The bracket body 404 is secured in place with the mounting hex nut 408. In contrast to the

mounting bracket 322 illustrated in FIG. 17, the mounting bolt 406 and the mounting hex nut 408

10
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are installed in reversed position with the head of the mounting bolt 406 positioned between the
sides of the perforated ladder rung 304 and the mounting hex nut 408 positioned below the
horizontal beam 412.

[0054] The horizontal beam 412 includes a threaded hole 413 at a first end for receiving the stop
screw 410. The retaining flange 418 extends from the vertical member 414. The retaining flange
418 engages the ladder rung 304 and prevents the bracket body 404 from being tilted or twisted
away when the cables 310 are short circuited.

[0055] As illustrated in FIGS. 21-24, the cable cleat 430 includes a base 432, a cover 452 and two
pins 466, 472 with keeper wires 470, 476, respectively. Each of the pins has a different function.
The cable cleat hinge pin 466 acts as a hinge that pivotally connects the second end 440 of the base
432 and the first end 454 of the cover 452. The cable cleat locking pin 472 locks the second end
460 of the cover 452 to the first end 434 of the base 432 to secure the cable cleat 430 on the cables
310. The keeper wires 470, 476 are inserted in holes 468, 474 in the cable cleat hinge pin 466 and
the cable cleat locking pin 472, respectively. The keeper wires 470, 476 protect against vibration
and prevent the cable cleat hinge pin 466 and the cable cleat locking pin 472, respectively, from
accidentally sliding out of position.

[0056] The first end 434 of the base 432 has two flanges 436 with center holes 438. As illustrated
in FIGS. 21 and 22, the holes 438 are aligned to receive the cable cleat locking pin 472. The
second end 440 of the base 432 also has two flanges 442 with center holes 444. The holes 444 are
aligned to receive the cable cleat hinge pin 466. The bottom flat portion 446 of the base 432
includes flanges 448 with aligned elongated slots 450. The elongated slots 450 are designed to
receive the horizontal beam 412 of the bracket body 404. The stop screw 410 prevents the flat

bottom portion 446 of the cable cleat 430 from sliding off of the horizontal beam 412. The bottom

11
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flat portion 446 of the base 432 acts as a floating support enabling the cable cleat 430 to slide along
the horizontal beam 412, when necessary, to accommodate the expansion and contraction of cables
310.

[0057] The first end 454 of the cover 452 includes flanges 456 with aligned holes 458 for receiving
the cable cleat hinge pin 466. As illustrated in FIG. 21, the first end 454 of the cover 452 is
positioned between the flanges 442 at the second end 440 of the base 432 such that holes 444, 458
in the flanges 442, 456, respectively, are aligned to accommodate the cable cleat hinge pin 466.
The second end 460 of the cover 452 includes flanges 462 with aligned centered holes 464 for
receiving the cable cleat locking pin 472. As illustrated in FIG. 24, the first end 434 of the base
432 is positioned between the flanges 462 of the second end 460 of the cover 452 such that the
holes 438, 464 in the flanges 436, 462, respectively, are aligned to accommodate the cable cleat
locking pin 472.

[0058] After the cable cleat base 432 is slid onto the horizontal beam 412 and cables 310 on the
horizontal beam 412, the cable cleat cover 452 is pivoted downward to confine the cables 310.
Once the cable cleat 430 is closed over the cables 310, the cable cleat locking pin 472 is inserted
through the aligned holes 464 in the flanges 462 at the second end 460 of the cable cleat cover 452
and the holes 438 in the flanges 436 at the first end 434 of the cable cleat base 432.

[0059] As illustrated in FIGS. 25 and 26, the cable cleat 430 may be used with different size cables
490, if desired. A molded insert 480 is positioned over the cables 490 prior to the cable cleat cover
452 pivoting downward to secure the cables 490. The molded insert 480 enables the cable cleat
assembly 400 to secure a range of cable sizes. It is contemplated that the molded insert 480

illustrated in FIGS. 25 and 26 may also be used with the cable cleat assemblies illustrated and
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[0060] described with respect to FIGS. 1-14 to accommodate different size cables secured to the
ladder rack.

[0061] The cable cleat systems described above provide an improved connection of the cables on
the ladder racks to enable the cables to expand and contract without damaging the cables or the
ladder rack.

[0062] Furthermore, while the particular preferred embodiments of the present invention have
been shown and described, it will be obvious to those skilled in the art that changes and
modifications may be made without departing from the teaching of the invention. The matter set
forth in the foregoing description and accompanying drawings is offered by way of illustration
only and not as limitation.

[0062] By way of clarification and for avoidance of doubt, as used herein and except where the
context requires otherwise, the term "comprise" and variations of the term, such as "comprising",
"comprises" and "comprised", are not intended to exclude further additions, components, integers

or steps.
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Claims
1. A ladder rack and cable cleat system for securing cables to the ladder rack for
accommodating thermal expansion of the cables, the ladder rack and cable cleat system

comprising:

a ladder rack having side rails and a plurality of ladder rungs extending between the side

rails;

a mounting bracket assembly secured to the ladder rack, wherein the mounting bracket

assembly having a bracket body with a horizontal beam and a vertical member; and

a floating support bracket slidably mounted to the horizontal beam of bracket body, and

a metal locking tie positioned between the floating support bracket and the mounting
bracket assembly, wherein the floating support bracket and the metal locking tie slide along

the bracket body for enabling thermal expansion and contraction of the cables;

whereby the vertical member of the bracket body of the mounting bracket assembly is
secured to one of the ladder rungs of the ladder rack, the floating support bracket supports the
cables secured to the ladder rack, and the metal locking tie wraps around the cables supported

by the floating support bracket.

2. The cable cleat system of claim 1, wherein the bracket body having a retaining flange
extending from the vertical member, whereby the retaining flange engages the ladder rung to

prevent the bracket body from twisting.
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3. The cable cleat system of claim 1 or claim 2, wherein the horizontal beam includes a first
end with a threaded hole for receiving a fastener, wherein the fastener prevents the floating

support bracket from sliding off of the horizontal beam.

4. The cable cleat system of any one of the preceding claims, wherein the vertical member

having a hole for receiving a fastener to attach the bracket body to the ladder rung.

5. The cable cleat system of any one of the preceding claims, wherein the floating support

bracket includes a base with two flanges, each flange includes a slot.

6. The cable cleat system of claim 5, wherein the flanges extend downwardly from the base

and the slots are aligned with each other.

7. The cable cleat system of claim 6, wherein the bracket body is positioned through the

aligned slots of the floating support bracket.

8. A ladder rack and cable cleat system for securing cables to a ladder rack for
accommodating thermal expansion of the cables, the ladder rack and cable cleat system

comprising:

a ladder rack having side rails and a plurality of ladder rungs extending between the side

rails;

a mounting bracket assembly secured to the ladder rack, wherein the mounting bracket

assembly having a bracket body with a horizontal beam and a vertical member; and

a floating support bracket slidably mounted to the horizontal beam of bracket body,

wherein the floating support bracket includes a base with two flanges, each flange includes a
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slot, wherein the flanges extend downwardly from the base and the slots are aligned with each

other,

whereby the vertical member of the bracket body of the mounting bracket assembly is
secured to one of the ladder rungs of the ladder rack and the floating support bracket supports

the cables secured to the ladder rack.

9. The cable cleat system of claim 8, wherein the bracket body having a retaining flange
extending from the vertical member, whereby the retaining flange engages the ladder rung to

prevent the bracket body from twisting.

10. The cable cleat system of claim 8 or claim 9, wherein the horizontal beam includes a first
end with a threaded hole for receiving a fastener, wherein the fastener prevents the floating

support bracket from sliding off of the horizontal beam.

11. The cable cleat system of any one of claims 8-10, wherein the vertical member having a

hole for receiving a fastener to attach the bracket body to the ladder rung.

12. The cable cleat system of any one of claims 8-11, wherein the bracket body is positioned

through the aligned slots of the floating support bracket.

16



0000000000000




WO 2017/123583

120

100

70

2/26

142

PCT/US2017/012930

e W\

",

%’P‘__‘, 59
q—
©
h

o
«©
v

FIG.2



WO 2017/123583

3/26

52

PCT/US2017/012930

FIG.3



WO 2017/123583 PCT/US2017/012930

4/26
o
l\\
\ © (e0) <
\ O 1o 15
© —
2 J% /
\ (@ mi () ] - ™ v
QA & ANN| !I _/
© o 3
— \ N _/CD
(@)
Ql
A
\ /
\
Nz 7
/] . -

]

150

1527 |

160 — |
164

162

FIG.4



WO 2017/123583

120

5/26

Al
&)
ot

PCT/US2017/012930

FIG.5



WO 2017/123583

128

130

PCT/US2017/012930

6/26

140

150

154

AO OO OO0
104

106

110

58

Op OO0
56/

FIG.6



PCT/US2017/012930

WO 2017/123583

7/26

A=

0sL 79l
par O 091
8¢l
poL. OSH \\\ ) 93 8G
/ \\N L \\ \
OO0 000X OO0 000
PA O] 5oL
0L
VL
a4
oVl
PN
OlLL

Ocl



WO 2017/123583

PCT/US2017/012930

FIG.8



PCT/US2017/012930

WO 2017/123583

9/26

S

00¢

6914

¢0c¢

0cc

04



WO 2017/123583

10/26

200
]
\\54

52

5
\
v
o Lo
o = /
N L
e T;\—-O
|
N
\\\
(0]
{9
@)
o
1_\

PCT/US2017/012930

FIG.10



PCT/US2017/012930

WO 2017/123583

11/26

LEOI

48] 06
pvoml///| - ~ |\\\\mvom
c0Z—_|
gcLe eZLZ
// \\
// \\

vy I / ‘ \\@NN// ‘ \ |

ovmf%w 1Y
g9z AQ@R i @NV eglZ
/
\ \\ i | /r.m
0 arLz pLZ
vz2
] 1

022 ~——

c¢éce 002



PCT/US2017/012930

WO 201

12/26

¢k 9l




WO 2017/123583

13726

q—
O\
N

220
222

|

212a

200

228

230
232
206a
208a
260

70

PCT/US2017/012930

262

264

FIG.13



PCT/US2017/012930

WO 2017/123583

14/26

14901 E

0c<

00¢

¢9¢

v9¢

=

,__/IA\
\ @\ 09¢

e80¢
e90¢

8¢cc



WO 2017/123583

15/26

PCT/US2017/012930

FIG.15



PCT/US2017/012930

WO 2017/123583

16/26

OLE

90€

9L Ol

Oce

14012



PCT/US2017/012930

WO 2017/123583

17/26

0)74)
8¢t \ 9c¢t
\ /
\ [
N )
90 ——|] -1 vSe 2Ge
y ] \ 4 \ - z2€
vom(” /erf 7 /\\ ] WJ\
WSS S SN \ \ va —/ ////a\r\\Omum
9€€ \
ose vce
AL
—o0z¢
@ B

o_,m\ \

09¢€



WO 2017/123583

18726

PCT/US2017/012930

FI1G.18



WO 2017/123583

(0]
QA
49)

19/26

PCT/US2017/012930




WO 2017/123583

20/26

PCT/US2017/012930

FIG.20



WO 2017/123583

310

400

21/26

<
@)
48]

PCT/US2017/012930

430

402

FIG.21



PCT/US2017/012930

WO 2017/123583

22/26

8Lv 174874
\ /
e~ ( @\\
80v 4%
H90v-_ [ i | T
] — ] i \ 20V
ARG - u Mﬂ\
v0o¢g a0¢& A - oLb
N /V A A /
28y —H—_ AR
0LV
//M/ . _ObY
Y
i i
99y — ] >5 89v
Lf \\w »,|(__
W -
\ vy | \ / IA’474
\\\\ / , Sgoy
oLe oGV |

VSY ¢Sy 00Y



WO 2017/123583

452

PCT/US2017/012930

23/26

<
’ o
\\\‘ <9~ m
ow ¥ O
S 2 - 8
0
) //
© =
,‘ //vg
A 2
1] / ©
[T S
(||]|muuuun@ | ¥
O
\ Ay <
9 N §
e
\v
o A
2 J o :
o @ O
O s
3




PCT/US2017/012930

WO 2017/123583

24/26

2 9Old

20t
oSt 90t 80V oY
908 vl \ Sop 9eY
@._V.V// //0_1.?///// // \ / \\ / \.Vm._V\\
DO OB RL Q\YQQQ
= =
\\ 7 — | 7 —
"
AR 7 9LY
voe A@\ 2/
AN . _ hl .
0LY /_4 4 29v
Ov v w. 09t
99t @e’
89 (
¢y VGv 2SYy

00V oev



PCT/US2017/012930

WO 2017/123583

25/26

G2 Ol

20v
0S¥ 90% 80V 174004
90¢ 148 \ Sop Tors
orv Kok b Lo f 72/ ver )
DO 0O A O000 O
\ <" _
/
/i =~/
pOg N
AN o
0¥ A\

89 Sy 08v

vy vav 2GY

00V oev



PCT/US2017/012930

WO 2017/123583

26/26

9¢ 0l




