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(57) ABSTRACT 

An electronic module rack system includes a rack housing 
and opposing ?rst and second rail members attached to the 
housing. A stabilizer bar is attached to the ?rst and second rail 
members. The rail members support a cable trough assembly, 
and at least one cable separator retainer extends from the 
cable trough assembly. A method for managing cables for an 
electronic module includes connecting a ?rst cable to the 
electronic module and connecting a second cable to the elec 
tronic module. The ?rst cable is placed in a cable trough 
assembly and the second cable is placed in a cable separator 
retainer extending from the cable trough assembly. A cable 
support system includes a cable trough assembly and means 
for supporting cables outside the cable trough assembly. 
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FIG. 2 
m 

210 — connect ?rst cable to electronic module 

V 

220 — connect a second cable to electronic module 

V 

230 — place ?rst cable in a cable trough assembly 

l 
240 — place second cable in a cable separator retainer 

extending from the cable trough assembly 

3 310 — connect ?rst cable to electronic module 

320 — Connect a second cable to electronic module 

4' 
330 — place ?rst cable in a cable trough assembly 

V 

340 — place second cable in a cable separator retainer 

extending from the cable trough assembly 

i 
350 — rotate cable trough assembly between an open 

and closed con?guration 
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FIG. 4 
w 

410 — Wind second cable over a ?rst cable separator retainer 

Y 

420 — Wind second cable over a retainer pin assembly 

Y 

430 — Wind second cable over second cable separator retainer 
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CABLE MANAGEMENT SYSTEM 

RELATED APPLICATIONS 

[0001] This application is a continuation of US. patent 
application Ser. No. 11/168,585, ?led Jun. 28, 2005, now US. 
Pat. No. and claims the bene?t of and priority to that 
application. 

FIELD OF INVENTION 

[0002] The present invention generally relates to electronic 
module rack systems including cable management systems. 
More speci?cally, the invention relates to an electronic mod 
ule rack system including cable separator retainers. 

BACKGROUND OF THE INVENTION 

[0003] Modern electronic modules are often placed in an 
electronic module rack during operation. Electronic module 
racks are generally con?gured to support a plurality of elec 
tronic modules, such as servers, and alloW for maintenance of 
the supported electronic modules. Each electronic module is 
typically connected to other electronic modules With a num 
ber of cables. Each cable serves to deliver a signal, or poWer, 
to the electronic module. 

[0004] With increasing complexity of electronic module 
systems, the number of cables needed for operation of each 
electronic module in a rack increases. Further, each cable 
often serves different purposes, is heavier or lighter than other 
cables, and often has different outer coverings. For example, 
one server relies on a poWer cable to supply poWer, a ?ber 

cable to provide optical signals, a netWork cable (i.e., Ether 
net) to communicate With a digital netWork, a controller 
device cable to connect to a controller device (i.e. keyboard, 
mouse), a monitor cable to connect to a monitor (such as a 

CRT, LCD or other visual display device). 
[0005] In order to improve appearance, and improve main 
tenance, cable management systems provide means to tidy up 
a mess of cables. HoWever, prior art cable management sys 
tems fail to address problems caused by storing cables of 
differing Weight and outer materials in the same fashion. For 
example, certain cables have an outer covering that is ‘sticky’ 
and tends to partially adhere to neighboring cables. Move 
ment of a cable that is partially adhered to another cable could 
pull one or both cables out of their respective connection With 
the electronic moduleipotentially disrupting the function 
ing of the electronic module. In another example, a heavier 
cable Will tend to pull a lighter cable out of its connection if 
not properly monitored and care taken to avoid disruption. 
Cables of differing radii also present dif?culties, as the dif 
ferent bend radii of the cables tends to cause cables to slide 
relative to each other, potentially trapping and pulling lighter 
cables out of their connections With the system. 

[0006] Furthermore, When the system carries a lot of 
cables, the cable management system tends to droop. This 
drooping tends to reduce the stability and security of the cable 
attachments. Additionally, drooping may interfere With the 
operation of systems or devices held in the rack beloW the 
drooping arm. 
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[0007] It is therefore a challenge for the rack storage indus 
try to develop devices and method to improve rack storage 
devices to overcome these, and other, disadvantages. 

SUMMARY OF THE INVENTION 

[0008] A ?rst embodiment of the present invention is an 
electronic module rack system that includes a rack housing 
and opposing ?rst and second rail members attached to the 
housing. A stabiliZer bar is attached to the ?rst and second rail 
members. The rail members support a cable trough assembly, 
and at least one cable separator retainer extends from the 
cable trough assembly. 
[0009] A second embodiment of the present invention is a 
cable support system that includes a cable trough assembly 
and means for supporting cables outside the cable trough 
assembly. 
[0010] A third embodiment of the present invention is a 
method for managing cables for an electronic module that 
includes connecting a ?rst cable to the electronic module and 
connecting a second cable to the electronic module. The ?rst 
cable is placed in a cable trough assembly and the second 
cable is placed in a cable separator retainer extending from 
the cable trough assembly. 
[0011] The foregoing embodiment and other embodiments, 
objects, and aspects as Well as features and advantages of the 
present invention Will become further apparent from the fol 
loWing detailed description of various embodiments of the 
present invention. The detailed description and draWings are 
merely illustrative of the present invention, rather than limit 
ing the scope of the present invention being de?ned by the 
appended claims and equivalents thereof. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0012] FIGS. 1A, 1B and 1C illustrate an exemplary 
embodiment of an electronic module rack system in accor 
dance With the present invention; 
[0013] FIG. 2 illustrates an exemplary embodiment of a 
method for managing cables for an electronic module in 
accordance With the present invention; 
[0014] FIG. 3 illustrates another exemplary embodiment of 
a method for managing cables for an electronic module in 
accordance With the present invention; and 
[0015] FIG. 4 illustrates an exemplary embodiment of a 
method for placing a cable in a cable separator retainer in 
accordance With one aspect of the present invention. 

DETAILED DESCRIPTION OF THE PRESENT 
INVENTION 

[0016] FIGS. 1A, 1B and 1C illustrate one embodiment of 
an electronic module rack system 100. Similar numbers iden 
tify similar structures in FIGS. 1A, 1B and 1C. Rack system 
100 includes rack housing 105 and opposing ?rst and second 
rail members 120, 130 attached to the housing. First and 
second rail members 120, 130 are con?gured to slide in and 
out of rack housing 105. In one embodiment, ?rst and second 
rail members 120, 130 are con?gured to enable service or 
installation of an electronic module 110 into rack system 105. 
First and second rail members 120, 130 are attached to a 
stabiliZer 140. In one embodiment, stabiliZer 140 connects 
?rst and second rail members 120, 130. 
[0017] Electronic module 110 is any electronic module to 
be connected to another device using cables. For example, 
electronic module 110 is a server in one embodiment. In 
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another example, electronic module is a network device. In 
another embodiment, electronic module 110 is a personal 
computer. 
[0018] Rack system 100 also includes a cable trough 
assembly 150 supported by the ?rst and second rail members. 
A cable trough assembly is any device con?gured to channel 
and support at least one cable. In one embodiment, cable 
trough assembly 150 includes at least tWo arms 160 hingedly 
attached at one end of each arm and con?gured to rotate 
betWeen an open con?guration and a closed con?guration. An 
open con?guration describes a con?guration of the cable 
trough assembly to enable installation or maintenance of an 
electronic module. A closed con?guration describes a con 
?guration of the cable trough assembly that minimiZes the 
space occupied by the cable trough assembly. In one embodi 
ment, a closed con?guration occurs When the arms of the 
cable trough assembly are substantially parallel to each other, 
and an open con?guration occurs When the arms are sub stan 

tially in series. In one embodiment, each arm includes tWo 
sideWalls 153 connected by a base surface 155. In one 
embodiment, the base surface 155 is con?gured so that cables 
may be laid along the base surface 155 for support. In one 
embodiment, the hinged attachment is implemented as dis 
closed in Us. patent application Ser. No. ll/242,584 ?led 
Sep. 30, 2005 and assigned to the assignee of this application. 
[0019] In one embodiment, each arm further includes at 
least a ?rst and second upper retainer 170, 175. Each upper 
retainer 170, 175 is con?gured to extend from an opposing 
side Wall 153 a distance greater than one half a Width of the 
base surface 155 and less than three-quarters of the Width of 
the base surface. In one embodiment, a cable to be supported 
Within the cable trough assembly can be placed Within the 
space de?ned by the base surface 155, sideWalls 153 and a 
plane de?ned by an end of sideWalls 153 opposite the base 
surface 155. In one embodiment, each upper retainer 170, 175 
is shaped in a semi-circular con?guration. In another embodi 
ment, each upper retainer 170, 175 is shaped in a substantially 
d-shape. In one embodiment, each upper retainer 170, 175 
occupies a portion of the plane de?ned by an end of sideWalls 
153 opposite the base surface 155. 
[0020] Rack system 100 further includes at least one cable 
separator retainer 115 extending from the cable trough 
assembly. Cable separator retainer 115 is con?gured to sup 
port at least one cable outside the space de?ned by the base 
surface 155, sideWalls 153 and a plane de?ned by an end of 
sideWalls 153 opposite the base surface 155. In one embodi 
ment, cable separator retainer 115 is ?xedly attached to the 
base surface 155. In one embodiment, each cable separator 
retainer 115 is con?gured to support a cable featuring speci?c 
characteristics, such as bend radii, tackiness of coating, 
radius, and the like. In another embodiment, each cable sepa 
rator retainer 115 is con?gured to support more than one cable 
featuring speci?c characteristics, such as bend radii, tacki 
ness of coating, radius, and the like. As used herein, the term 
‘bend radii’ refers to the minimum radius of a bend in the 
cable that the cable is designed to function properly. In yet 
another embodiment, cable separator retainer 115 is con?g 
ured to support any number of cables featuring speci?c char 
acteristics, such as bend radii, tackiness of coating, radius, 
and the like, so long as the sum of the diameters taken per 
pendicular to the primary axis of the cable, of the cables does 
not exceed the Width or depth of the cable separator retainer 
115. 
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[0021] In one embodiment, cable trough assembly 150 
includes at least one retainer pin assembly 190 extending 
form the cable trough assembly. Retainer pin assembly 190 is 
disposed at or near the hinged connection betWeen the ?rst 
and second arm 120, 130. The retainer pin assembly is con 
?gured to de?ne at least one line With at least one cable 
separator retainer. 
[0022] FIG. 2 illustrates one embodiment of a method 200 
for managing cables for an electronic module, in accordance 
With one aspect of the invention. Method 200 begins at step 
210 With connecting a ?rst cable to the electronic module. The 
?rst cable may be any cable for attaching the electronic mod 
ule either to a poWer source, or to at least one other electronic 
module or netWork. The cable may connect to the electronic 
module using any appropriate connection such as an RCA 
connection or Ethernet connection. The connection may also 
be a ?ber optic connection in certain embodiments. 
[0023] A second cable is connected to the electronic mod 
ule at step 220. The second cable may be of an identical type 
as the ?rst cable, or the second cable may be of a different 
type. In one embodiment, the second cable comprises a rela 
tively tacky or sticky surface material. In another embodi 
ment, the second cable comprises a cable radii that differs 
from a cable radii of the ?rst cable. As used herein, the term 
‘cable radii’ refers to at least one radius of the cable taken 
perpendicular to at least one axis of the cable. 
[0024] The ?rst cable is placed in a cable trough assembly 
at step 230. In one embodiment, the cable trough assembly is 
implemented as cable trough assembly 150 as described in 
FIG. 1. In one embodiment, placing the ?rst cable in a cable 
trough assembly comprises sliding the cable betWeen a side 
Wall of the cable trough assembly and at least one upper 
retainer. 
[0025] The second cable is placed in a cable separator 
retainer extending from the cable trough assembly at step 
240. In one embodiment, placing the second cable in a cable 
separator retainer includes the method described more fully 
in FIG. 4 beloW. In another embodiment, the second cable is 
a?ixed to a cable separator retainer by tying or otherWise 
securing the cable to the cable separator retainer. In another 
embodiment, the second cable is Wound through at least one 
loop formed into the cable separator retainer. 
[0026] FIG. 3 illustrates one embodiment of a method 300 
for managing cables for an electronic module, in accordance 
With one aspect of the invention. Method 300 begins at step 
310 With connecting a ?rst cable to the electronic module. In 
one embodiment, step 310 is implemented as step 210 illus 
trated With reference to method 200 above. 
[0027] A second cable is connected to the electronic mod 
ule at step 320. In one embodiment, step 320 is implemented 
as step 220 illustrated With reference to method 200 above. 

[0028] The ?rst cable is placed in a cable trough assembly 
at step 330. In one embodiment, step 330 is implemented as 
step 230 illustrated With reference to method 200 above. 
[0029] The second cable is placed in a cable separator 
retainer extending from the cable trough assembly at step 
340. In one embodiment, step 340 is implemented as step 240 
illustrated With reference to method 200 above. 
[0030] The cable trough assembly is rotated betWeen an 
open and a closed con?guration at step 350. In one embodi 
ment, the cable trough assembly includes at least tWo arms 
hingedly connected to each other. In one embodiment, the 
open con?guration comprises a con?guration Wherein each 
arm is substantially in series With the other arms, While a 
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closed con?guration comprises a con?guration wherein each 
arm is substantially parallel to the other arms. 
[0031] FIG. 4 illustrates one embodiment of a method 400 
for placing a second cable in a cable separator retainer. 
Method 400 includes Winding the second cable over a ?rst 
cable separator retainer at step 410. In one embodiment, 
Winding the second cable over the ?rst cable separator 
retainer comprises af?xing the second cable to the cable sepa 
rator retainer by any appropriate method. 
[0032] The second cable is Wound over a retainer pin 
assembly at step 420. In one embodiment, the retainer pin 
assembly is implemented as retainer pin assembly 190. In one 
embodiment, Winding the second cable over a retainer pin 
assembly comprises placing the second cable in a groove 
de?ning a line With at least one cable separator retainer. 
[0033] The second cable is Wound over a second cable 
separator retainer at step 430. In one embodiment, step 430 is 
implemented in a similar fashion as step 410. 
[0034] While the embodiments of the present invention 
disclosed herein are presently considered to be preferred 
embodiments, various changes and modi?cations can be 
made Without departing from the spirit and scope of the 
present invention. The scope of the invention is indicated in 
the appended claims, and all changes that come Within the 
meaning and range of equivalents are intended to be 
embraced therein. 

We claim: 
1. An electronic module rack system, comprising: 
a rack housing; 
opposing ?rst and second rail members attached to the 

housing; 
a stabiliZer bar attached to the ?rst and second rail mem 

bers; 
a cable trough assembly supported by the ?rst and second 

rail members; 
at least one cable separator retainer extending from the 

cable trough assembly. 
2. The rack system of claim 1 Wherein the cable trough 

assembly includes tWo arms hingedly attached at one end of 
each arm, Wherein the cable trough assembly is con?gured to 
rotate betWeen an open con?guration and a closed con?gu 
ration. 

3. The rack system of claim 2 Wherein each arm comprises 
tWo side Walls connected by a base surface. 

4. The rack system of claim 3 Wherein each arm further 
includes at least a ?rst and second upper retainer. 

5. The rack system of claim 4 Wherein each upper retainer 
is con?gured to extend from an opposing side Wall a distance 
greater than one half a Width of the base surface and less than 
three-quarters of the Width of the base surface. 

6. The rack system of claim 1 Wherein the cable separator 
retainer comprises a Wire form. 
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7. The rack system of claim 1 Wherein the stabiliZer bar 
extends betWeen the ?rst and second rail members. 

8. A cable support system, comprising: 
a cable trough assembly; and 
means for supporting cables outside the cable trough 

assembly. 
9. The system of claim 8 Wherein the cable trough assembly 

includes at least tWo arms hingedly attached at one end of 
each arm. 

10. The system of claim 9 Wherein each arm further 
includes at least a ?rst and second upper retainer. 

11. The system of claim 10 Wherein each upper retainer is 
con?gured to extend from an opposing side Wall a distance 
greater than one half a Width of the base surface and less than 
three-quarters of the Width of the base surface. 

12. The system of claim 8 further comprising a stabiliZer 
bar extending betWeen, and connected to, a ?rst and second 
rail member. 

13. The system of claim 8 Wherein the cable trough assem 
bly further includes at least one retainer pin assembly, each 
retainer pin assembly extending from the cable trough assem 
bly substantially near a hinged connection betWeen a ?rst and 
a second arm, Wherein the retainer pin assembly is con?gured 
to de?ne a line With at least one cable separator retainer. 

14. The system of claim 8 Wherein the cable separator 
retainer comprises a Wire form. 

15. The system of claim 8 further comprising: 
a rack housing; 
opposing ?rst and second rail members attached to the 

housing; 
a stabiliZer bar attached to the ?rst and second rail mem 

bers; and 
at least one cable separator retainer extending from the 

cable trough assembly. 
16. A method for managing cables for an electronic mod 

ule, the method comprising: 
connecting a ?rst cable to the electronic module; 
connecting a second cable to the electronic module; 
placing the ?rst cable in a cable trough assembly; and 
placing the second cable in a cable separator retainer 

extending from the cable trough assembly. 
17. The method of claim 16 further comprising: 
rotating the cable trough assembly betWeen an open and a 

closed con?guration. 
18. The method of claim 16 Wherein placing the second 

cable in a cable separator retainer comprises: 
Winding the second cable over a ?rst cable separator 

retainer; 
Winding the second cable over a retainer pin assembly; and 
Winding the second cable over a second cable separator 

retainer. 


