wo 2014/164205 A1 |[IN I N0FV0 000 O Y O

(43) International Publication Date

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

(19) World Intellectual Property Ny
Organization é
International Bureau -,

=

\

9 October 2014 (09.10.2014)

WIPOIPCT

(10) International Publication Number

WO 2014/164205 A1l

(51

eay)

(22)

(25)
(26)
(30)

1

(72)
1

74

International Patent Classification:
G02B 6/46 (2006.01)

International Application Number:
PCT/US2014/021202

International Filing Date:
6 March 2014 (06.03.2014)

Filing Language: English
Publication Language: English
Priority Data:

61/779,659 13 March 2013 (13.03.2013) US
Applicant (for all designated States except US): ADC
TELECOMMUNICATIONS, INC. [US/US]; 1050

Westlakes Drive, Berwyn, PA 19312 (US).

Inventors; and
Applicants (for US only): SIEVERS, Scott, C. [US/US];
925 Waterford Way, Jordan, MN 55352 (US). SLUIS,
Christopher [US/US]; 4825 Marystone Blvd., Andover,
MN 55304 (US).

Agent: BRUESS, Steven, C.; Merchant & Gould P.C.,
P.O. Box 2903, Minneapolis, MN 55402-0903 (US).

(81) Designated States (uniess otherwise indicated, for every

kind of national protection available). AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,
Bz, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM,
DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
HN, HR, HU, ID, IL, IN, IR, IS, JP, KE, KG, KN, KP, KR,
KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD, ME,
MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,
OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA,
SC, SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM,
TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM,
ZW.

Designated States (uniess otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, SZ, TZ,
UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
EE, ES, FL, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM,
TR), OAPI (BF, BJ, CF, CG, CIL, CM, GA, GN, GQ, GW,
KM, ML, MR, NE, SN, TD, TG).

Published:

with international search report (Art. 21(3))

(54) Title: ANCHORING CABLES TO RACK WITH SELF-LOCKING CABLE CLAMP ARRANGEMENTS

FIG. 16

(57) Abstract: A self-locking cable clamp arrange-
ment includes a bracket and a flexible tab disposed on
the bracket. The bracket has a cable mounting region,
a first engagement region, and a support region dis-
posed therebetween. A cable can be clamped to the
cable mounting region. The support region defining
two members spaced apart sufficient to enable an edge
of the panel to extend partially therebetween. The
flexible tab can be selectively coupled to the cable
mounting region and to the first engagement region.
The clamp arrangement mounts to the panel by sliding
the bracket downwardly through an open-ended slot
defined in the panel until the tab is received within a
cutout portion of the panel to secure the bracket to the
panel.
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ANCHORING CABLES TO RACK WITH SELF-LOCKING CABLE CLAMP
ARRANGEMENTS

Cross-Reference to Related Application(s)

[0001] This application is being filed on 06 March 2014, as a PCT International Patent
application and claims priority to U.S. Patent Application Serial No. 61/779,659 filed on 13

March 2013, the disclosure of which is incorporated herein by reference in its entirety.

Background

[0002] In telecommunications industry, the demand for added capacity is growing rapidly.
This demand is being met in part by the increasing use and density of fiber optic transmission
equipment. Even though fiber optic equipment permits higher levels of transmission in the
same or smaller footprint than traditional copper transmission equipment, the demand requires
even higher levels of fiber density. This has led to the development of high-density fiber
handling equipment.

[0003] An example of this type of equipment is found in U.S. Patent No. 6,591,051 (the
'051 patent) assigned to ADC Telecommunications, Inc. This patent concerns a high-density
fiber distribution frame and high-density fiber termination blocks (FTBs) which are mounted to
the frame. Because of the large number of optical fibers passing into and out of the FTBs, the
frame and blocks have a variety of structures to organize and manage the fibers. Some
structures are used to aid the fibers entering the back of the frame and FTBs. Other structures
are provided for managing the cables leaving the FTBs on the front. The FTBs also include
structures for facilitating access to the densely packed terminations. One such structure is a
slidable adapter module that is incorporated into the FTBs to allow selective access to the
densely packed terminations inside the FTBs.

[0004] Further development in such fiber termination systems is desired.
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Summary

[0005] Some aspects of the disclosure are directed to a device and a method for securing a
cable to a panel including assembling a self-locking cable clamp arrangement; and mounting
the self-locking cable clamp arrangement to the panel.

[0006] Another aspect of the disclosure is directed to a self-locking cable clamp
arrangement for mounting a cable to a panel. The self-locking cable clamp arrangement
includes a bracket, a back plate, a grommet, a yoke, and a fastener. The bracket has a bracket
body defining a first engagement region, a second engagement region, and a third engagement
region where the first engagement region is spaced from the second engagement region by the
third engagement region. The engagement regions each define at least two fastener openings.
The self-locking cable clamp arrangement further includes a tab having a flange member. The
flange member can be configured to attach to the first engagement region or the second
engagement region of the bracket. The self-locking cable clamp arrangement also includes a
fixing member having a main body and at least two posts. The at least two posts extend
outwardly from the main body. The posts engage the at least two fastener openings defined by
the third engagement region to attach the fixing member to the third engagement region of the
bracket. The posts provide a space between the main body of the fixing member and the
bracket when the fixing member is attached to the third engagement region of the bracket. The
back plate defines a fastener opening. The grommet is sized and configured to extend around a
portion of the cable to form a grommeted cable. The yoke is configured to surround the
grommet to mount the grommeted cable to the panel. A first side of the yoke is configured to
engage the first engagement region of the bracket so that the grommeted cable extends along
the first direction. A second side of the yoke is configured to engage the back plate. The
fastener is configured to extend through the fastener opening of the bracket, through the yoke,
and through the fastener opening of the backing plate to hold the back plate to the bracket. The
fastener is configured to move the back plate and the bracket towards each other to compress
the yoke and grommet therebetween.

[0007] Other aspects of the disclosure are directed to a cable anchor system including a
panel, a fastener, and a self-locking cable clamp arrangement. The panel includes a first
mounting section at which a first mounting location is disposed. The first mounting location
defines a cutout portion and an elongated slot. The self-locking cable clamp arrangement
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includes a bracket, the bracket including an engagement section having a tab sized and
configured to be received within the cutout portion at the first mounting location. The self-
locking arrangement also includes another engagement section having a fixing member
attached thereon and sized to slide within the elongated slot at the first mounting location. The
tab further includes a lip that is sufficient to hold the bracket to the panel when the lip is
engaged within the cutout portion located at the first mounting location. The self-locking cable
clamp arrangement further includes a bracket, a grommet, and a back plate. The grommet is
configured to be transversely compressed between the bracket and the back plate.

[0008] The self-locking cable clamp arrangement includes first mounting a clamp to the
cable, and then mounting the clamp to a panel.

[0009] Assembling a self-locking cable clamp arrangement includes disposing a grommet
around an exterior surface of the cable; disposing a yoke around the grommet so that the yoke
at least partially surrounds the grommet; and compressing the yoke and grommet between a
bracket and a backing plate using a fastener so that the cable is compressed radially inwardly.
[0010] Mounting the self-locking cable clamp arrangement to the panel includes sliding the
bracket onto the panel until a tab portion of the bracket being configured to flex is received
within a cutout portion of the panel to secure the bracket to the panel.

[0011] The panel may include two sides which are staggered relative to one another. The
panel may include staggered bracket mounting locations for adjacent self-locking cable clamp
arrangements.

[0012] In some implementations, the brackets are slid so that posts extending between a
fixing member and an engagement region of the bracket move into elongated slots defined in
the panel until the tab portion engages the cutout portion. In certain implementations, the tab
portion is manually pushed into the cutout portion, wherein the tab portion flexes upon entry
into the cutout portion and snaps back once inside the cutout portion to lock the bracket to the
panel.

[0013] A variety of additional inventive aspects will be set forth in the description that
follows. The inventive aspects can relate to individual features and to combinations of
features. It is to be understood that both the foregoing general description and the following
detailed description are exemplary and explanatory only and are not restrictive of the broad
inventive concepts upon which the embodiments disclosed herein are based.
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Brief Description of the Drawings

[0014] The accompanying drawings, which are incorporated in and constitute a part of the
description, illustrate several aspects of the present disclosure. A brief description of the
drawings is as follows:

[0015] FIG. 1 is a partial perspective view of an example rack including a cable anchor
region;

[0016] FIG. 2 is a partial perspective view of the cable anchor region of the rack of FIG. 1
with the mounting panel shown exploded upwardly from the rack;

[0017] FIG. 3 is a perspective view of cables secured to the mounting panel of FIG. 2 using
self-locking cable clamp arrangements;

[0018] FIG. 4 is a front side elevational view of the mounting panel of FIG. 2;

[0019] FIG. 5 is a perspective view of the mounting panel of FIG. 2;

[0020] FIG. 6 is a perspective view of the mounting panel of FIG. 2 with self-locking cable
clamp arrangements mounted thereon;

[0021] FIG. 7 is a perspective view of a fixing member in accordance with the principles of
the present disclosure;

[0022] FIG. 8 is a top view of the fixing member of FIG. 7;

[0023] FIG. 9 is a front view of the fixing member of FIG. 7;

[0024] FIG. 10 is a side view of the fixing member of FIG. 7;

[0025] FIG. 11 is a perspective view of an example bracket in accordance with the
principles of the present disclosure;

[0026] FIG. 12 is a top view of the example bracket of FIG. 11;

[0027] FIG. 13 is a front view of the example bracket of FIG. 11;

[0028] FIG. 14 is an edge view of the example bracket of FIG. 11;

[0029] FIG. 15 is a perspective first side view of the example bracket of FIG. 11 with a
spring tab and the fixing member of FIG. 7 attached in accordance with the principles of the
present disclosure;

[0030] FIG. 16 is a perspective second side view of the example bracket of FIG. 15 shown
in a “B” configuration in accordance with the principles of the present disclosure;

[0031] FIG. 16A is a perspective view of the example bracket of FIG. 16 shown in an “A”
configuration in accordance with the principles of the present disclosure;
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[0032] FIG. 17 is a front view of the example bracket of FIG. 15;

[0033] FIG. 18 is a front view of the example bracket of FIG. 16;

[0034] FIG. 19 is a side view of the example bracket of FIG. 16;

[0035] FIG. 20 is a top view of the example bracket of FIG. 16;

[0036] FIG. 21 is a perspective first side view of an example spring tab suitable for use
with the bracket of FIG. 15;

[0037] FIG. 22 is a perspective second side view of the example spring tab of FIG. 21;
[0038] FIG. 23 is a perspective top view of the example spring tab of FIG. 22;

[0039] FIG. 24 is a front view of the example spring tab of FIG. 22;

[0040] FIG. 25 is an edge view of the example spring tab of FIG. 22;

[0041] FIG. 26 is an exploded view of an example cable clamp arrangement in accordance
with the principles of the present disclosure;

[0042] FIG. 27 is a perspective view of the cable clamp arrangement of FIG. 26 secured to
a cable; and

[0043] FIG. 28 is an enlarged view of a section of FIG. 3.

Detailed Description

[0044] Reference will now be made in detail to exemplary aspects of the present disclosure
that are illustrated in the accompanying drawings. Wherever possible, the same reference
numbers will be used throughout the drawings to refer to the same or like parts.

[0045] FIG. 1 illustrates an example rack 100 at which optical fibers can be connected.
The rack 100 has a front 102, a rear 104, a first side 106, a second side 108, a top 110, and a
bottom 112. The rack 100 defines one or more termination regions 114. In certain
implementations, the rack 100 includes a vertical stack of termination regions 114. Connection
locations at the termination regions 114 are accessible from both the front 102 and rear 104 of
the rack 100. A trough system 116 connects each termination region 114 of the rack 100 with
other termination regions 114 of the rack 100 or with termination regions 114 of other racks
100.

[0046] In some implementations, termination modules are mounted at the termination
regions 114. In various implementations, the termination modules can define individually

mounted optical adapters, blocks of integrally formed optical adapters, and/or cassettes that
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include optical adapters having either a multi-fiber connector or a multi-fiber cable extending
outwardly therefrom. In certain implementations, termination modules are slidable relative to
the rack 100. Example slidable termination modules can be found in U.S. Provisional
Application No. 61/704,330, filed September 21, 2012, and titled “Slidable Fiber Optic
Connection Module with Cable Slack Management,” the disclosure of which is hereby
incorporated herein by reference.

[0047] The rack 100 includes an anchor region 118 at which one or more optical cables 120
(see FIG. 3, e.g., multi-fiber cables, such as IFC cables) can be secured to the rack 100. In
some implementations, the anchor region 118 is located at the rear 104 of the rack 100. In
certain implementations, the anchor region 118 is located at the bottom 112 of the rack 100. In
other implementations, the anchor region 118 is located at the top 110 of the rack 100. In the
example shown, the anchor region 118 is located at the first side 106 of the rack 100 at the
bottom 112. The optical cables 120 may be secured to the rack 100 at the anchor region 118.
Optical fibers (e.g., loose, buffered, ribbonized, upjacketed, etc.) can extend from the anchor
region 118 to equipment on the rack 100 (e.g., the termination modules, splice cassettes, etc.).
[0048] In accordance with some aspects of the disclosure, each cable 120 can be secured to
the anchor region 118 by first securing the cable 120 to a self-locking cable clamp arrangement
(e.g., clamp arrangement 208 of FIG. 26) and then securing the self-locking cable clamp
arrangement to the anchor region 118. The cable 120 can be secured to the self-locking cable
clamp arrangement at a location remote from the anchor region 118. In fact, the cable 120 can
be secured to the self-locking cable clamp arrangement at a location remote from the rack 100
(c.g., at a work station). Accordingly, the self-locking cable clamp arrangement can be
assembled and secured to the cable 120 while a user has easy access to the cable 120 and clamp
components as will be discussed in more detail herein.

[0049] FIGS. 2-6 illustrate a mounting panel 122 adapted for use at the anchor region 118.
FIG. 3 shows the optical cables 120 secured to the mounting panel 122 (e.g., using the clamp
arrangements 208 of FIG. 26). In some implementations, the mounting panel 122 couples to a
bottom 112 of the rack 100 and extends downwardly from the rack 100. In the example shown
in FIG. 2, the mounting panel 122 hangs from the bottom 112 of the rack 100. For example,

the anchor region 118 includes a bottom panel 124 and a side panel 126 that cooperate to define
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an aperture 128. The mounting panel 122 is coupled to the bottom panel 124 to hang beneath
the aperture 128.
[0050] As shown in FIGS. 3-6, the mounting panel 122 includes a body 130 having a first
side 132 and a second side 134. The body 130 defines a first mounting section 136 and a
second mounting section 138. A transition region 140 (see FIGS. 3 and 6) separates the first
and second mounting sections 136, 138. The transition region 140 may include a straight
section defining a plurality of openings 142 so that the first and second mounting sections 136,
138 are parallel, but offset from each other. In the example shown, the first mounting section
136 is offset towards the first side 132 and the second mounting section 138 is offset towards
the second side 134.
[0051] Arms 144 extend upwardly from opposite sides of the panel body 130. Mounting
flanges 146 are provided at distal ends of the arms 144. The mounting flanges 146 are
configured to secure to the bottom panel 124 of the anchor region 118 of the rack 100. In the
example shown in FIG. 2, the bottom panel 124 includes one or more pems 148 that are sized
to extend through one or more openings defined in the mounting flanges 146. Washers 150 and
nuts 152 secure over the pems 148 to hold the mounting flanges 146 to the bottom panel 124.
In other implementations, separate fasteners can be utilized to secure the mounting flanges 146
to the bottom panel 124. In still other implementations, the mounting flanges 146 can snap-fit,
latch, or otherwise secure to the bottom panel 124. In still other implementations, the mounting
flanges 146 can secure to the side panel 126.
[0052] The cables 120 can be mounted to the mounting sections 136, 138 (see FIGS. 3-6)
without the use of tools, thereby reducing installation time and ergonomic strain on the operator
accessing the equipment. For example, the cables 120 can be mounted to the mounting
sections 136, 138 using self-locking cable clamp arrangements 208. Each cable clamp
arrangement 208 includes a cable clamp (see FIGS. 26 and 27) coupled to a bracket 160 (FIGS.
15-20). The cable clamp holds the cable 120 to the bracket 160 and the bracket 160 holds the
cable 120 to the mounting section 136, 138.
[0053] The brackets 160 can be mounted to the mounting sections 136, 138 (see FIGS. 3-6)
without the use of tools, thereby reducing installation time and ergonomic strain on the operator
accessing the equipment. Each bracket 160 includes a first engagement region 174, a second
engagement region 176, and a third engagement region 178 (see FIGS. 11-20). A spring tab
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162 may be attached to the first engagement region 174 (see FIGS. 16 and 19) or to the second
engagement region 176 (see FIG. 16A). A fixing member 164 may be attached to the third
engagement region 178 (see FIGS. 16 and 19).

[0054] Each of the mounting sections 136, 138 of the mounting panel 122 defines one or
more mounting locations 154. Each mounting location 154 includes a cutout portion 156 and
an clongated slot 158. Each mounting location 154 is designed to receive a bracket 160. The
cutout portions 156 extend generally in a horizontal direction in the body 130 of the mounting
panel 122. The cutout portions 156 is generally perpendicular to the elongated slot 158. Each
of the cutout portions 156 is sized to receive a portion of a spring tab 162 (see FIGS. 3 and 6)
and each clongated slot 158 is designed to receive a portion of a fixing member 164 of a
bracket 160. The spring tabs 162 are configured to releasably engage the cutout portions 156.
As shown, the cutout portions 156 are T-shaped. In other embodiments, the cutout portions
156 may vary in shape, such as, but not limited to, circles, ovals, squares, triangles, and the
like. The spring tabs 162 are illustrated and described in more detail with reference to FIGS.
21-25.

[0055] Referring to FIGS. 7-10, the fixing members164 of the brackets 160 each include a
base 166 and two posts 168 extending from the base 166. It is to be understood that the number
of posts 168 on the base 166 of the fixing members 164 may vary with other embodiments. In
some implementations, the fixing members 164 include at least two posts 168 to help eliminate
shifting, rotating, or other movement of the fixing members 164. As shown, the posts 168 are
spaced about an inch apart. It is to be understood that the distance between the posts 168 may
vary with other embodiments. The two posts 168 may define fastener openings 170 to receive
a mechanical fastener 172 for attaching the fixing member 164 to the bracket 160. The
mechanical fasteners 172 may be a snap-in configuration or any mechanical mechanism such as
a threaded fastener, a thumb screw, a hex screw, a captive fastener, a pin, a bolt, a dowel, a
rivet, a latch, a wire tie, and the like. In other embodiments, the fixing members 164 may be
attached to the brackets 160 by press fit or by welding. The brackets 160 are illustrated and
described in more detail with reference to FIGS. 11-20.

[0056] The at least two posts 168 of the fixing members164 are positioned in the elongated
slots 158 to slidably mount the brackets 160 to the mounting sections 136, 138. In the example
shown in FIGS. 3-6, each mounting location 154 is designed such that the cutout portions 156
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are located above the elongated slots 158 in each of the mounting sections 136,138. Although
the cutout portions 156 and thereby the spring tabs 162 are configured above the elongated
slots 158, the brackets 160 can be arranged on the mounting sections 136, 138 of the mounting
panel 122 in either an “A” configuration (see FIG. 16A) or a “B” configuration (see FIG. 16).
The “A” configuration is when the spring tabs 162 are attached to the second engagement
region 176 of the brackets 160. The “B” configuration is when the spring tabs 162 are attached
to the first engagement region 174 of the brackets 160. As shown in FIGS. 3-6, the “A” and
“B” configurations of the brackets 160 can be arranged to alternate on the mounting sections
136, 138 so that an “ABAB” configuration can be achieved. This arrangement may make it
casier to attach the optical cables 120 to the body 130 of the mounting panel 122 without
obstruction or overcrowding.

[0057] In some implementations, each mounting section 136, 138 defines a row of
mounting locations 154. In the example shown in FIGS. 3-6, the cutout portions 156 and the
clongated slots 158 are aligned along in a row. In this example, the brackets 160 are arranged
to alternate in an “A” and “B” configuration and thereby provide an offset configuration for
mounting cables on the mounting panel 122.

[0058] In this example, the first mounting section 136 includes mounting locations 154 at a
top of the first mounting section 136. The mounting locations 154 have cutout portions 156
and elongated slots 158 that are spaced an equal distance apart. Accordingly, the mounting
locations 154 are each configured to receive the various diameter cables without any limitation.
[0059] The second mounting section 138 includes mounting locations 154 at a top of the
second mounting section 138. The mounting locations 154 have cutout portions 156 and
clongated slots 158 that are spaced an equal distance apart. Accordingly, similar to the first
mounting section 136, the mounting locations 154 are each configured to receive various
diameter cables without any limitation. In certain implementations, the mounting locations 154
of the second mounting section 138 are offset from the mounting locations 154 of the first
mounting section 136. In other configurations, the mounting locations 154 of the second
mounting section 138 may be aligned with the mounting locations 154 of the first mounting
section 136.

[0060] Referring to FIGS. 11-20, the brackets 160 each include a first engagement region
174, a second engagement region 176, and a third engagement region 178. The first

9
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engagement region 174 defines one or more apertures 180 wherein the spring tabs 162 may be
attached. The second engagement region 176 defines one or more apertures 184 wherein at
least two of the apertures may be used to attach the spring tabs 162. The third engagement
region 178 defines one or more apertures 182 wherein the fixing members 164 may be
attached. For example, FIGS. 15-20 show the brackets 160 with the fixing members 164 and
spring tabs 162 attached. The two posts 168 of the fixing members 164 align with the apertures
182 of the brackets 160 to be attached thereon such that the posts 168 extend between the third
engagement region 178 of the brackets 160 and the base 166 of the fixing members 164. The
posts 168 of the fixing members 164 may vary in length and diameter to be sized to
accommodate various mounting location configurations on mounting panels. Attachments to
the first, second, and third engagement regions 174, 176, 178, may be completed by using a
mechanical fastener such as, but not limited to, a threaded fastener, a thumb screw, hex screw,
a captive fastener, a pin, a bolt, a dowel, a rivet, a latch, a wire tie, and the like. In other
embodiments, attachments to the first, second, and third engagement regions 174, 176, 178,
may be completed by a snap-in configuration, press fit, or welding. The brackets 160 each
have two transition regions 186 (see FIGS. 14 and 19) that are curved or contoured so that the
third engagement region 178 is parallel to and offset from the first and second engagement
regions 174, 176. For example, the transition regions 186 may be contoured to accommodate
the two posts 168 of the fixing members 164 in order to mount the brackets 160 to the
mounting pate 122.
[0061] Referring to FIGS. 21-25, the spring tabs 162 include a body 188, a lip 190,
shoulders 192, and a flange member 194. The lip 190 can have a first contoured section 196
that extends from the body 188 so that the lip 190 projects outwardly towards the flange
member 194. The shoulders 192 (see FIG. 22 and 24) are formed on opposite sides of the
body 188 and each have a tapered lead-in portion 198 such that the body 188 is wider towards
the lip 190 and narrows towards the flange member 194. A second contoured section 200 (see
FIG. 25) is located between the shoulders 192 and the flange member 194. In this example, the
body 188, the lip 190, the shoulders 192, and the flange member 194 are integrated together to
form a unitary tab. The spring tabs 162 may be made of a metal (e.g. steel or other material)
with elastic characteristics or a plastic material that allow the spring tabs 162 to be flexible
about flex points 202, 204 (see FIG. 22). The flange member 194 defines openings 206 for
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receiving mechanical fasteners 172 (see FIG. 19) such as, but not limited to, a threaded
fastener, a thumb screw, hex screw, a captive fastener, a pin, a bolt, a dowel, a rivet, a latch, a
wire tie, and the like. In other embodiments, the fastening mechanism may be a snap-in
configuration, press fit, or welding. The mechanical fasteners 172 engage openings 180,184 of
the brackets 160 to attach the flange members 194 to the brackets 160.

[0062] Turning again to FIGS. 6 and 15-16, the flange member 194 of the spring tabs 162
may be attached to the brackets 160 at the first and second engagement regions 174, 176. In
other words, the spring tabs 162 can be moved so that they attach to either the first engagement
region 174 or the second engagement region 176 of the brackets 160. FIG. 19 shows the
mechanical fasteners 172 being used to attach the spring tabs 162 to the first engagement
regions 174. Similarly, the mechanical fasteners 172 can be used to attach the spring tabs 162
to the second engagement regions 176. Although the spring tabs 162 may move to be attached
to either the first or second engagement regions 174, 176 of the brackets 160, the spring tabs
162 are shown in this example to be arranged along the top of the body 130 of the mounting
panel 122. The brackets 160 may be arranged on the mounting panel 122 such that either the
first or the second engagement regions 174, 176 are aligned at the top of the body 130. For
example, in the “A” configuration (see FIG. 16A), the flange member 194 of the spring tab 162
is attached to the second engagement region 176 of the brackets 160 so that the second
engagement region 176 is above the first engagement region 174 when the bracket 160 is
mounted to the mounting panel 122. Whereas, in the “B” configuration (see FIG. 16), the
flange member 194 of the spring tabs 162 is attached to the first engagement region 174 of the
brackets 160 so that the first engagement region 174 is positioned above the second
engagement region 176 when mounted to the mounting panel 122. The brackets 160 can be
mounted to the mounting panel 122 in this alternating “A” and “B” configuration.

[0063] In general, a cable 120 can be secured to the mounting panel 122 using a self-
locking cable clamp arrangement. In accordance with some aspects of the disclosure, the self-
locking cable clamp arrangement is configured to mount first to the cable 120 and second to the
mounting panel 122. Accordingly, the self-locking cable clamp arrangement can be assembled
and secured to the cable 120 while a user has easy access to the cable and clamp components.
The self-locking cable clamp arrangement is configured to facilitate installation of the self-
locking cable clamp arrangement on the mounting panel 122. For example, the self-locking
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cable clamp arrangement can be configured to reduce the amount of steps in a mounting
process for securing the self-locking cable clamp arrangement to the mounting panel 122. The
self-locking cable clamp arrangement can be configured to reduce the number of loose
components when positioning the self-locking cable clamp arrangement at the mounting panel
122, which may be located in an awkward place at a bottom or top of the rack 100.
[0064] FIGS. 26-29 illustrate one example self-locking cable clamp arrangement 208
suitable for use with a cable 120 and the mounting panel 122. The self-locking cable clamp
arrangement 208 includes a cable clamp and a bracket 160. The cable clamp includes a
grommet 210, a yoke 212, a back plate 214, and fasteners 216. The fasteners 216 extend
through two or more of the components to enable radial compression of the grommet 210
around the cable 120 as will be described in more detail herein. The bracket 160 is configured
to facilitate installation of the self-locking cable clamp arrangement 208 to the mounting panel
122 as will be disclosed in more detail herein. FIGS. 15-20 illustrate one example bracket 160
previously described suitable for use with the self-locking cable clamp arrangement 208.
[0065] As shown in FIG. 26, the grommet 210 is configured to fit around an exterior
surface of the cable 120. In some implementations, the grommet 210 includes a ring-shaped
body 218 defining a passage 220 therethrough. The body 218 also defines a slit 222 leading
from an exterior surface of the body 218 to the passage 220. The body 218 of the grommet 210
is sufficiently flexible to enable the cable 120 to enter the passage 220 through the slit 222.
The cable 120 extends generally in a first direction when extending through the passage 220.
In certain implementations, the body 218 includes a ledge 224 extending radially outwardly
from the body 218 to define an abutment surface 226.
[0066] The yoke 212 is configured to surround the grommet 210. In certain
implementations, the yoke 212 fully surrounds the grommet 210. In other implementations, the
yoke parts 228, 230 are spaced apart when mounted around the grommet 210. In some
implementations, the grommet 210 and the yoke 212 can be secured to each other to inhibit
movement in at least one axial direction. In certain implementations, the grommet ledge 224
secats on the yoke 212 so that the abutment surface 226 engages a top of the yoke 212. In other
implementations, the grommet 210 can define top and bottom ledges that sandwich the yoke
212 in between. In still other implementations, the grommet 210 is not axially secured to the
yoke 212.
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[0067] In some implementations, the yoke 212 includes the first part 228 and the second
part 230 that is separate from the first part 228. Each of the parts 228, 230 defines a recessed
section 232, 234, respectively, that is shaped to receive a portion of the grommet 210. Each of
the yoke parts 228, 230 also defines through holes 236, 238 that align when the first and second
parts 228, 230, respectively, are positioned around the grommet 210. In other implementations,
the first and second parts 228, 230 of the yoke 212 can be pivotally or otherwise movably
connected to each other so that the yoke 212 can be wrapped or otherwise disposed around the
grommet 210.

[0068] The back plate 214 is configured to engage a first exterior surface 240 of the yoke
212. The back plate 214 includes a plate body 242 defining one or more apertures 244. The
apertures 244 of the back plate 214 align with the holes 236, 238 of the yoke 212. The bracket
160 is configured to engage a second exterior surface 246 of the yoke 212. The bracket 160
defines one or more apertures 184 that align with the apertures 244 of the back plate 214 and
the holes 236, 238 of the yoke 212.

[0069] The self-locking cable clamp arrangement 208 is assembled by inserting the cable
120 into the grommet 210, assembling the yoke 212, back plate 214, and bracket 160 around
the grommet 210, and inserting the fasteners 216 to extend through the bracket 160, yoke 212,
and back plate 214. The fasteners 216 include elongated bodies 248 extending between heads
250 and free ends. The heads 250 engage the bracket 160 and the free ends extend through the
back plate 214. In certain implementations, the fasteners 216 thread to the back plate 214. In
other implementations, nuts are threaded over ends of the fasteners 216 protruding through the
back plate 214. As noted above, the self-locking cable clamp arrangement 208 can be
assembled at a location remote from the anchor region 118 of the rack 100. For example, the
self-locking cable clamp arrangement 208 can be assembled at a location that provides the user
with easy access to the cable clamp arrangement 208 and the cable 120. After assembling the
cable 120 to the cable clamp arrangement 208, the assembled arrangement can be mounted to
the anchor region 118 of the rack 100.

[0070] FIGS. 28-29 illustrate one example self-locking cable clamp arrangement 208
assembled around a cable 120 and secured to the mounting panel 122 at one of the mounting
locations 154. To mount the assembled self-locking cable clamp arrangement 208, the brackets
160 of the self-locking cable clamp arrangements 208 are inserted into the mounting locations
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154 of the mounting panel 122 by aligning the brackets 160 along axis A; (see FIG. 6). The
brackets 160 may be pushed manually by hand in direction D (see FIG. 6) for insertion into the
mounting locations 154 of the first and second mounting sections 136, 138. During insertion,
the posts 168 of the fixing members 164 enter at the mounting locations 154 through a gap 167
at the top of the body 130 of the mounting panel 122. The gap 167 is spaced so that the posts
168 can be received through the gap 167 and move past the gap 167 into the cutout portion 156.
The posts 168 continue to move in the direction D until the posts 168 engage and are received
within the elongated slots 158 located on the first and/or second mounting sections 136, 138.
The posts 168 can be sized so that the base 166 of the fixing member 164 can be parallel to and
mating with the body 130 of the mounting panel 122 while the third engagement region 178
can be parallel to and mating with the opposite side of the body 130 of the mounting panel 122.
The elongated slots 158 are sized so that the posts 168 can rest snuggly within the elongated
slots 158 without shifting or turning. The brackets 160 can be inserted in the direction D until
the spring tabs 162 compress enough to allow the bodies 188 to flex about flex points 204 so
that the bodies 188 can engage and be received within the cutout portions 156. During
insertion, the lips 190 of the spring tabs 162 can flex about flex points 202 to help retain the
brackets 160 within the mounting locations 154 of the first and second mounting sections 136,
138 of the mounting panel 122.

[0071] The brackets 160 can be mounted at the mounting locations 154 on the mounting
panel 122 without the use of tools, which may help to reduce the installation and/or removal
time of the brackets 160 and limit ergonomic strain. For example, the anchor region 118 can be
located sufficiently high on the rack 100 to cause a user to reach over the user’s head or
sufficiently low on the rack 100 to cause a user to squat or kneel to reach the mounting panel
122. By enabling mounting of the brackets 160 without the use of tools, a user is not forced to
manipulate tools at such low visibility and/or difficult-to-reach locations. While the brackets
160 are manually inserted by hand, the posts 168 are positioned within the elongated slots 158
until the bodies 188 and lips 190 of the spring tabs 162 can releasably engage the cutout
portions 156 at the mounting locations 154. The lips 190 of the spring tabs 162 help to keep
the brackets 160 on the first and second mounting sections 136, 138 by preventing the brackets

160 from sliding out of the mounting locations 154.
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[0072] In some implementations, the self-locking cable clamp arrangements 208 also can
be casily removed from the first and second mounting sections 136, 138 manually without the
use of tools. For example, the bracket 160 of a self-locking cable clamp arrangement 208 can
be removed from a respective one of the mounting locations 154 without the use of tools. For
example, a bracket 160 may be removed from the panel 122 by manually flexing the spring tab
162 of the bracket 160 about points 202, 204 and sliding the bracket 160 in direction E (see
FIG. 6) until the posts 168 of the bracket 160 clear the elongated slots 158. In other
implementations, the spring tab 162 can be flexed using a tool (e.g., such as a flat-head
screwdriver).

[0073] In accordance with some aspects, the self-locking cable clamp arrangements 208
can be removed from the mounting panel 122 even when it is populated with other self-locking
cable clamp arrangements 208. In some implementations, cables 120 can be clamped and
anchored to both sides 132, 134 of the panel 122. For example, in certain implementations, the
clamped cables 120 are mounted to the first side 132 of the mounting panel 122 at the first
mounting section 136 and are mounted to the second side 134 of the mounting panel 122 at the
second mounting section 138. Offsetting the mounting sections 136, 138 inhibits interference
with the mounting of the self-locking cable clamp arrangements 208 to opposite sides of the
panel 122.

[0074] The panel 122 and self-locking cable clamp arrangements 208 mount the cables 120
to the rack 100 in rows Rj, Ry, R3, R4 (see FIGS. 3-6) on the mounting panel 122. The self-
locking cable clamp arrangements 208 can be mounted to the first and second mounting
sections 136,138 of the mounting panel 122 in rows R, Ry, R3, R4. The self-locking cable
clamp arrangements 208 can be mounted onto the first mounting section 136 and the cables 120
can be mounted alternating between rows Ry, R,. The self-locking cable clamp arrangements
208 can be mounted on the second mounting section 138 and the cables 120 can be mounted
alternating between rows Rs, R4 (see FIGS. 3 and 28). The self-locking cable clamp
arrangements 208 are mounted only to the second engagement region 176 of the brackets 160.
Because the brackets 160 can be mounted to the mounting panel 122 in the alternating “A” and
“B” configurations, the self-locking cable clamp arrangements 208 can be mounted so that they
alternate between rows as depicted in FIGS. 3 and 28. Rows Ry, R; relate to the first mounting
section 136 of the mounting panel 122 and the self-locking cable clamp arrangements 208 can
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be located at the first side 132 of the mounting panel 122. Rows R3, R4 relate to the second
mounting section 138 of the mounting panel 122 and the self-locking cable clamp arrangements
208 can be located on the second side 134 of the mounting panel 122. The self-locking cable
clamp arrangements 208 mounted in each respective row on the first and second mounting
sections 136, 138 can be staggered relative to each other because the self-locking cable clamp
arrangements 208 are only attached to the second engagement regions 176 of the brackets 160
(see FIGS. 3 and 28).

[0075] In some implementations, a guide (not shown) can be installed to the rack 100 at the
anchor region 118. For example, the guide can be installed at the aperture 128 defined at the
anchor region 118. In some implementations, the guide includes a body that extends upwardly
from the bottom panel 124 to inhibit bending of the cables that otherwise might result in an
interference with an installed splice chassis or other equipment at the rack. In certain
implementations, the guide body extends through the aperture 128. In certain implementations,
the guide body includes one or more tabs that seat on the bottom panel 124 of the anchor region
118 to hold the guide in position. In certain implementations, the guide body includes a
fastener tab. One or more fasteners (e.g., pems, screws, bolts, rivets, etc.) can extend through
the fastener tab and into the bottom panel 124 and/or into one of the mounting flanges 146 of
the mounting panel 122.

[0076] The above specification, examples and data provide a complete description of the
manufacture and use of the composition of the invention. Since many embodiments of the
invention can be made without departing from the spirit and scope of the invention, the

invention resides in the claims hereinafter appended.
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What is claimed is:

1. A self-locking cable clamp arrangement for mounting a cable to a panel
defining at least a first slot, the self-locking cable clamp arrangement comprising:

(a) a bracket extending along a first axis from a first end to a second end,
the bracket having a cable mounting region at the first end, a first engagement
region at the second end, and a support region disposed between the cable mounting
region and the first engagement region, the cable mounting region defining at least
two laterally aligned fastener apertures, the support region defining two members
spaced apart sufficient to enable an edge of the panel to extend partially
therebetween; and

(b) a flexible tab disposed on the bracket, the flexible tab being
deflectable between a first position and a second position, the flexible tab being
biased to the first position, wherein the flexible tab can be selectively coupled to the

cable mounting region and to the first engagement region.

2. The self-locking cable clamp arrangement of claim 1, further comprising:

() a backing plate defining two fastener openings;

(d) a grommet sized and configured to extend around a portion of the
cable to form a grommeted cable;

() a yoke configured to surround the grommet to mount the grommeted
cable to the bracket, the yoke having a first side and a second side, the first side of
the yoke being configured to engage the cable mounting region of the bracket so
that the grommeted cable extends along the first axis, the second side of the yoke
being configured to engage the backing plate; and

6] a plurality of fastener configured to extend through the fastener
openings of the cable mounting region, through the yoke, and through the fastener
opening of the backing plate to hold the backing plate to the bracket, the fasteners
being configured to move the backing plate and the bracket towards each other to

compress the yoke and grommet therebetween.
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3. The self-locking cable clamp arrangement of claim 1, wherein the bracket
includes a transition region that laterally offsets the first engagement region from

the cable mounting region region.

4. The self-locking cable clamp arrangement of claim 1, wherein the flexible
tab extends outwardly from the bracket when in the first position and moves

towards the bracket when deflected to the second position.

5. The self-locking cable clamp arrangement of claim 1, wherein the flexible
tab includes a mounting flange configured to attach to the bracket and a deflection

flange having a first end coupled to the mounting flange and a free distal end.

6. The self-locking cable clamp arrangement of claim 1, wherein the distal end

of the deflection flange defines a lip extending towards the mounting flange.

7. The self-locking cable clamp arrangement of claim 1, wherein the two
spaced apart members of the support region are coupled together by a post
extending therebetween, the post being sized to fit within the first slot defined by
the panel.

8. The self-locking cable clamp arrangement of claim 7, wherein two posts
extend between the two spaced apart members, the two posts being spaced from
cach other along the first axis, each of the posts being sized to fit within the first slot

defined by the panel.

9. The self-locking cable clamp arrangement of claim 1, wherein the flexible

tab is disposed at the cable mounting region.

10.  The self-locking cable clamp arrangement of claim 1, wherein the flexible

tab is disposed at the first engagement region.
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11. A cable anchor system comprising:

a panel including a first mounting section at which a plurality of mounting
locations are disposed, each mounting location defining an elongated slot and a
cutout portion defined at a location along the elongated slot; and

a plurality of self-locking cable clamp arrangement including:

a bracket having a cable mounting region at a first end, a first
engagement region at an opposite second end, and a support
region disposed between the cable mounting region and the
first engagement region, the cable mounting region defining
at least one fastener aperture, the support region configured to
slide along the elongated slot to couple the bracket to the
panel, and

a flexible tab coupled to the bracket, the flexible tab being structured
to engage the cutout portion of a respective mounting location
to hold the support region within the elongated slot;

wherein a first of the self-locking cable clamp arrangements has the
respective flexible tab disposed at the respective cable mounting region and a
second of the self-locking cable clamp arrangement has the respective flexible tab

disposed at the respective first engagement region.

12.  The cable anchor system of claim 11, wherein the first and second self-
locking cable clamp arrangements is disposed at adjacent mounting locations at the

first mounting section of the panel.

13.  The cable anchor system of claim 11, wherein the panel includes a second
mounting section that is offset from the first mounting section, the second mounting
section defining a plurality of mounting locations suitable for receiving the self-

locking cable clamp arrangements.

14.  The cable anchor system of claim 13, wherein the second mounting section
is located at an opposite side of the panel from the first mounting location.
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15. The cable anchor system of claim 11, wherein the flexible tab of each self-
locking cable clamp arrangement is configured to deflect during insertion at the

respective mounting location.

16. A method of securing a cable to a panel, the method comprising:

providing a self-locking cable clamp arrangement including a bracket having
a cable mounting region;

clamping a cable to the cable mounting region of the bracket of the self-
locking cable clamp arrangement to form a cable clamp assembly; and

mounting the cable clamp assembly to the panel including sliding the
bracket downwardly through an open-ended slot defined in the panel until a tab
portion of the bracket is received within a cutout portion of the panel to secure the

bracket to the panel.

17. The method of claim 16, wherein the bracket is oriented so that the cable

mounting region is disposed at the cutout region.

18. The method of claim 16, wherein the bracket is oriented so that the cable

mounting region is located at an opposite end of the slot from the cutout region.

19. The method of claim 16, wherein the tab portion is deflected by the panel as
the bracket is slid through the open-ended slot; and wherein the bracket is slid

through the open-ended slot until the tab portion snaps into the cutout portion

20.  The method of claim 16, further comprising removing the cable from the
panel by:
depressing the tab portion of the self-locking cable clamp arrangement; and
sliding the bracket of the self-locking cable clamp arrangement out of the

open-ended slot.
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