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VERTICAL CABLE MANAGEMENT SYSTEM 
WITH RIBCAGE STRUCTURE 

Field of the Invention 

PCT/US00/00053 

The present invention relates to cable management systems for 
telecommunications cables. 

Baek&round of the Invention 
Suppliers and users of structured connectivity communications 

I 0 systems in local area networks often have difficulty managing the cabling and 
demarcation and patching points such as in communications closets and computer 
rooms. Here, large numbers of data, voice, and video. communications circuits, 
cables and connectors may be concentrated into small areas on relay racks and in 
communications cabinets resulting in congestion of cabling and connectors. In the 

15 past, connectivity systems attempted to ease the congestion of cabling and 
connectors by integrating cable management devices within and around the racks 
and cabinets. In the comectivity industry, horizontal cable management devices 
may be provided between each row of patch panels. As a result, applications with a 
high number of network connections or circuits must generally double the amount of · 

20 racks and floor space needed in order to accommodate the horizontal management 
devices for cable management. Minimizing the space consumed by the cable 
management systems, and managing the cable in an efficient manner are desired. 

25 

Summai:y of the Invention 
One aspect of the present invention relates to a cable management 

system including a rack or other mounting fixture and a ribcage cable support 
member. The mounting fixture includes a base, and two upwardly extending side 
supports configured and arranged for holding telecommunications equipment having 
cable connection locations. The mounting fixture further has a front, a rear, and a 

30 vertical side. The ribcage cable support member is mounted to the mounting fixture 
along the vertical side. The ribcage cable support member includes a middle support 
having a front, a rear, and two sides. The middle support includes a plurality of 
spools positioned on the front, and a plurality of holes between the front and the rear. 
Two columns of spaced-apart ribs are on each side of the middle support. Each 

35 column of ribs includes a first set of ribs extending transversely away from the 
middle support on the front, and a second set of ribs extending transversely away 
from the middle support on the rear. Each rib further includes a cable retention tab, 
where each cable retention tab extends generally toward the ribs of the 
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corresponding set in the other column. First an.d second cable positioning chambers 
on opposite sides of ihe lniddl~ support are defined by the' middle support an.d the 
two columns of spaced apart ribs. 

A further aspect of the present invention relates to a cable 

S management device for' use with a-teleco~unications equipment rack or other 

mounting fixture. The cable management device includes a generally planar spine 

section extending in a longitudinal direction, and mounting holes for receipt of 

fasteners to mount the planar spine section to the rack. First and second sets of ribs 
extend from the planar~spine section in opposite directions, each opposite direction 

10 transverse to the longitUdinal direction. Each rib has a main portion extending 

p8rallel to the planar apine section and transversely to the longitudinal direction. 

Each rib further has a tab on an end of the main portion extending transversely to the 

main portion. The ta~ 'of each of the first and second sets of ribs extend in the same 
general direction so as to define a U-shaped device along the longitudinal direction. 

15 

Brief Description of the Drawina 

FIG. 1 is a front perspective view of one embodiment of a cable 
management system in accordance with the present invention, including two racks 

with two patch pan.els in one of the racks, an.d a vertical cable management assembly 

20 positioned between thetwo raclcs. 

FIG. 2 is a rear perspective view of the cable management system of 
FIG.1. 

FIG. 3 is an exploded front perspective view of the cable management 

system of FIG. 1 with.out the patch panels; 

25 ·FIG. 4 is an exploded rear perspective view of the cable management 

30 

systemofFIG. 1; 
' ' 

FIG. 5 is a front view of the cable manag~ent system of FIG. 1; 
FIG. 6 is a top view of the cable management system of FIG. 1; 

FIG. 7 is aright side view of the cable management system of FIG. 1; 

FIG. 8 is a rear view of the cable management system of FIG. 1; 

FIG. 9 is a front view of orie of the ribcage members used in the cable 

management system of FIG. l; 

FIG. 10 is a right side view of the ribcage member of FIG. 9; 

FIG. 11 is a top view of the ribcage member of FIG. 9; 
35 FIG. 12 is a front perspective view of one of the cable spools used in 

the cable management system of FIG. 1; 
FIG. 13 is a rear perspective view of the cable spool shown in FIG. 

12; 

·~ 
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FIG;~~ft:js a first perspective view of on~'Pffhe edge protectors used 
in the cable managelh~ht system of FIG. 1; . ; 

FIG. 15 is a further perspective view of the edge protector of FIG. 14; 
FIG. 16 is an enlarged view of the patch panels and a portion of one 

5 of the racks of FIG. 1; and 

10 

FIG. 17 is a rear view of the patch panels and the portion of the racks 
shown in FIG. 16. 

Detailed Description of the Preferred Embodiment 
The cable management systems of the present invention allow for 

management of cable in and around telecommunications equipment racks and 
cabinets. The telecommunications cable may be fiber optic-based, copper-based, 
and combinations thereof. The cable management system maintains and directs 
cables connected to the telecommunications equipment 

15 Referring now to the figures, one preferred embodiment of a cable 
management system 20 is shown including two vertical racks 22 configured and 
arranged for holding telecommunications equipment, such as a patch panel 24. Two 
patch panels 24 are shown in one of the racks 22. However, it is to be appreciated · 
that additional patch panels 24, and other telecommunications comiectivity 

20 equipment or cable management devices may be mounted to each of racks 22. 
Each rack 22 includes a b&Se 26, a top 28, and tWo side supports 30, 

32 extending therebetween. Each side support 30, 32 includes a plurality of front 
and rear holes 34 for receiving fasteners to mount the telecommunications 
equipment to each rack 22. Side supports 30, 32 each generally define a U-shape 

25 and include side holes 36 for mounting to other racks, or in the case of the present 
invention, for mounting to a ribcage cable support member 60. Cable management 
system 20 generally defines an X-axis 100, a Y-axis 102, and a Z-axis 104. The 
side supports 30, 32 extend vertically in the direction of the Y-axis 102. The front 
and rear of system 20 face in the direction of the Z-axis 104. Ribcage cable support 

30 member 60 cooperates with racks 22 to vertically manage cable running to and from 
the equipment held by each rack 22. Typically, each cable connects to the respective 
piece of equipment, and the cable length travels horizontally to the nearest ribcage 
cable support member 60 where the cable length is supported and/or held in the 
desired position and directed for the distal end to be connected at another connection 

35 site. 
Referring now to FIGS. 1, 2, 5, 6, 8, 16 and 17, patch panel 24 is an 

example of one type of telecommunications equipment mountable to racks 22. Patch 
panel 24 includes opposed flanges 40 defining holes 42 for receipt of fasteners 44. 
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A front 46 of patch panel 24 defines a plurality of front connection locations 48 . . .. 

including a plurality of sockets 49 for receiving a connectc>r 'plug of a copper-based 
patch cord or other telecommunica1i,ons cable. A rear 50 of patch panel 24 includes 

a plurality of re11r connection locations 52, such as insulati()n displacement 

5 connectors 53 for connecting to copper-b~ed telecomm.~c.fltions cable. The 
connection locations 4$, 52 are arranged in rows in patch panels24. Patch panel 24 
is the subject of U.S. Serial No. 09/092,545, filed June 5, 1998, the disclosure of 
which is incorporated by'reference. 

Ribcage cable support member 60 is shown positioned between two 

10 racks 22: Additional ri~e cable support members 60 can be positioned on the 
other ends of racks 22 along the X .;...axis 100, and between additional racks 22, if 

provid~d. Ribcage cable support member 60 includes a middle support 61 and. two 
· opposed columns of ribs 63 extending forwardly and rearvvardly. Ribcage cable 

support member 60 of the illustrated preferred embodiment includes a central U-

15 channel 62 including two side sections 64, and a middle section 66. Each side 

section 64 includes a pluraJ.ity ofhOles 68 for receipt of a fastener 69. 
·Referring now to FIGS. l, 3, 5, 6, 12and13, U-chlmnel 62 includes 

a plurality of spools 7() ,for use in cable management, such as for storing excess 
lengths of cable. Each spool 70 in the illustrated preferred embodiment includes two 

20 supports, having legs 74 which are held by fasteners 16 to ~iddle section 66 of U­
channel 62. Each spool 70 further includes a cable retention flange 78 spaced from . · 

main middle section 66. Other spools are possible for cable Storage. 
Middle seCtion 66 of U-channel 62 further preferably includes a· 

plurality of openings 82 to allow for cable to pass between a front to a rear of ribcage 
25 cable support member 60. It is to be appreciated that any number of spools 70 can 

be provided, as well as any number of openings 82, as .desired. In adQition, the 
. . . ~ . 

positioning of spools 70 and openings 82 can be varied as desired for particular 
cable management situations. For example, no spools 70 are provided in a lower 
portion of middle section 66. In the illustrated embodiment, spools 70 can be 

30 provided on the back of middle section 66 .if desired. 

To facilitate ease of manufacture, U-channel 62 ~be made from 
identical upper and lo:wer portions 84, 86. See FIGS. 3, 4, 5 and 8. Notches 88 are 

provided on mating ends 90 of upper and lower portions 84, 86. U:-channel 62 may 
be made from various materials, including sheet metal or molded materials. 

35 Ribcage cable support member 60 further includes two ribcage 
members 110, 112 positioned on opposite sides of middle section 66. Each ribcage 

member 110, 112 includes a central spine 114, and first and second sets 116, 118 of 

ribs 119 extending in opposite directions. First set 116 of ribs extends outwardly 
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from spine 114 in ~~fllont. Second set 118 extends re~~y from spine 114 in 
the opposite direction? 'Between each of the individual ribs 119 are spaces 120 for 
receipt of one or more cables. Distal erids 122 of each rib 119 include a tab 124 
extending at an angle to both the rest of the rib, and to direction of extension of the 

5 columns of ribs. Main portion 121 of each rib extends in the direction of the Z-axis 
104, and tabs 124 extend at an angle toward the other set of ribs in a plane defined 
by the X-axis 100 and the Y-axis 102. As shown in the example embodiment, tabs 
124 can extend at an angle upwardly or downwardly. While main portion 121 of 
each rib 119 extends horizontally in the preferred embodiment, cable positioned in 

10 space 120 tends not to fall out or slide out during handling of other cables due to the 
angled extension of tabs 124. 

Each ribcage member 110, 112 includes openings 126 for receipt of 
fasteners 69 so as to facilitate assembly with U-channel 62 and racks 22. To 
facilitate manufacture, it is preferred that ribcage members 110, 112 are identical and 

15 that each be made from identical upper and lower portions 130, 132. See FIGS. 3, 4 
and 9-11. Notches 134 are provided at mating ends 136. 

As shown in FIG. 6, ribeage cable support member 60 defines a front 
cable chamber 140, and a rear cable chamber 142. Cable enters and e'xits each of 
chambers 140, 142 in spaces 120 between ribs 119, or at upper or lower ends 144, · 

20 146 of ribcage cable support member 60. Also, cable can pass between chambers 
140, 142 through openings 82. 

Ribcage members 110, 112 can be stamped from metal, and bent to 
the configuration shown. Alternatively, ribcage members 110, 112 can be made 
from molded materials. To assist with protection of the cables, especially fiber optic 

25 cables, and copper cables susceptible to damage from being cut and/or being bent 
beyond a minimum bend radius, resilient plastic edge protectors 150 are provided on 
ribs 119, and also supports 72 of spools 70. Each edge protector 150 includes 
opposed snaps 152, opposed stops 153 and a radius cable protection portion 154. 
Each edge protector 150 can be conveniently snapped on to rib 19 or support 72. A 

30 further edge protector 160 is positioned around the edge of openings 82 ofU­
channel 62. If ribcage members 110, 112 are made from molded materials, the edge 
protectors 150 can be molded integrally with them, if desired. 

In use, cable extends from a front of patch panel 24 generally 
horizontally to a space 120 between ribs 119 and into front chamber 140. The cable 

35 is supported and managed by ribcage cable support member 60 where the cable may 
be: (1) wrapped around one or more spools 72, (2) passed through opening 82, (3) 
passed through upper or lower ends 144, 146, or (4) positioned back in a space 120 
between ribs 119 to a desired patch panel 24, or other telecommunications 
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equipment for connection to the equipment. Cable at the rear of patch panel 24 also 

extends generally horizontally to rear chamber 142 where ribcage cable support 

member 60 supports the cable at one of the ribs 119 at the i.'ear where the cable is 

allowed to be directed toward the distal end connection site in a similar manner as 

5 the front cables. 

In the preferred system, a rib 119 is advantageously positioned 

vertically adjacent to each row of connection locations on the front and/or the rear of 

the equipment in the racks 22. The ribs 119 offer support for each cable entering 

and exiting rack 22 at the particular height for connection to the connection locations 

10 of the telecommunications equipment. In that type of use, should it be desirable to 

later remove a cable from a space 120, access is convenient ~ce only the cables 

from one row of connection locations are typically positioned in that space 120. The 

use of the individual ribs for each row of connection locations allows for the racks 

22 to include a higher density of connection locations by av~iding or reducing the 

15 use of horizontal cable management devices between th~ equipment in each rack if 

desired. 

Having described the present invention in a preferred embodiment, 

modifications and equiva}ents may occur to one skilled in the art. It is intended that 
such modifications and equivalents shall be inclucf.ed within the scope of the claims 

20 which are appended ~eto. 
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What Is Claimed Is;. . 
. ~.\~f~j~~-- • 

1. A cable management system compnsing: 
a) a mounting fixtme including a base, and two upwardly extending side 

supports configured and arranged for holding telecommunications equipment having 
5 cable connection locations, the mounting fixture further having a front, a rear, and a 

side; and 

b) a ribcage cable support member mounted to the mounting fixture and 
positioned along the side, the ribcage cable support member including: 

1) a middle support having a front, a rear, and twO sides, the 
10 middle support including: 

A) a plurality of spools positioned on the front; and 
B) a plurality of holes between the front and the rear; and 

2) two columns of spaced-apart ribs on each side, each column 
of ribs including a first set of ribs extending transversely away from the middle 

15 support on the front, and a second set of ribs extending transversely away from the 
middle support on the rear, each rib including a cable retention tab, each cable 
retention tab extending generally toward the ribs of the corresponding set in the 
other column wherein first and second cable positioning chambers on opposite sides 
of the middle support are defined by the middle support and the two columns of 

20 spaced apart ribs. 

25 

30 

2. The system of claim 1, wherein the mounting fixture is a first mounting 
fixture and, further comprising a second mounting fixture, the ribcage cable support 
member positioned between the first and second mounting fixtures. 

3. The system of claim 1, further comprising telecommunications equipment 
mounted to the mounting fixture, the equipment defining a plurality of rows of 
connection locations on a front of the equipment, the first set of ribs positioned so as 
to have a rib adjacent to each row of connection locations. 

4. The system of claim 1, wherein the cable retention tabs extend at an angle 
toward the ribs of the corresponding set in the other column. 

5. A cable management device for use with a telecommunications equipment 
35 mounting fixture, the cable management device comprising: 

a generally planar spine section extending in a longitudinal direction and 
including a plurality of mounting holes each for receipt of a fastener to mount the 
planar spine section to the mounting fixture; 

11111111111111 111111111111 1111 
* C L M S * 
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first and second sets of ribs extending from the planar spine section in 

opposite directions, each opposite direction transverse to the longitudin81 direction, 

each rib having a main portion extending parallel to the plllJl8r spine section and 

transversely to the longitudinal direction, each rib having a tab on an end of the main 

5 portion extending transversely to the mail~ portion, the tabs of each of the first and 

second sets of ribs extending in the same general direction so as to define a U­

shaped device along ~e longitudinal dire~on. 

6. The device of claim 5, wherein the ribs include a first planar portion made of 

l 0 sheet metal, and a resilient plastic edge protector mounted_ to the first planar portion. 

7. The device of claim 6, wherein the edge protector has a U-shape and two 

opposed inner snaps for snap mounting to the first planar portion of the rib. 

15 8. The device of claim 5, wherein the device is made up of identical halves, 

inversely positioned relative to one another. 

9. . The device of claim 8, further co:rnprising a middle support, and wherein the 

planar spine section and ~e first and second set of ribs form a first ribcage cable 

20 support mounted to the middle support, and further comprising a second ribcage 

cable support mounted to the middle support, the second ribcage support spaced 

from the first ribcage support and including a planar spine section, and first and 

second sets of ribs including tabs, the tabs of each of the· fu:st and second sets of ribs 

of each of the first and second ribcage supports extending toward one another. 

25 

10. The device of claim 9, wherein the tabs are non-perpendicularly angled 

relative to the longitudinal direction. 

11. The device of claim 10, wherein the device is made up of identical halves, 

30 inversely positioned relative to one another. 

12. The device of claim 8, further conwrising a cable spool mo~ted to the 

middle support. 

35 13. The device of claim 5, wherein the tabs are non-perpendicularly angled 

relative to the longitudinal direction. 

Ull\lll l\tl" 111'1 "'" " \II\ · "* c L M S 
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14. A cable ement device for use with a telecoD,llllunications equipment ,,, .,,;it'll·· 
mounting fixture, . able management device comprisfug: 

a) a middle support having a front, a rear, and two sides, the middle 
support including: 

5 1) a plurality of spools positioned on the front; and 

2) a hole between the front and the rear; and 
b) two columns of spaced-apart ribs on each side, each column of ribs 

including a first set of ribs extending transversely away from the middle support on 
the front, and a second set of ribs extending transversely away from the middle 

10 support on the rear, each rib including a cable retention tab, each cable retention tab 
extending generally toward the ribs of the corresponding set in the other column 
wherein first and second cable positioning chambers on opposite sides of the middle 
support are defined by the middle support and the two columns of spaced apart ribs, 
the tabs extending at an angle toward the ribs of the corresponding set in the other 

15 column. 
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