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DEVICE AND SYSTEM FOR THE plurality of main conduits is parallel to each of the other 
DISTRIBUTION OF CABLING IN DATA plurality of main conduits , and wherein each of the plurality 

CENTER ENVIRONMENTS of main conduits is angled with respect to a second axis that 
intersects both the first surface and the second surface and 

CROSS - REFERENCE TO RELATED 5 that is orthogonal to the first axis , such that each of the 
APPLICATIONS plurality of main conduits connects one of the plurality of 

openings on the first surface to one of the plurality of 
This application claims priority to U . S . Provisional Patent openings on the second surface that is adjacent within its 

App . No . 62 / 165 , 605 , filed on May 22 , 2015 , and titled row to the one opening on the second surface that is opposite 
“ Device and System for the Distribution of Cabling in IT 10 to tha to that one opening on the first surface , and a divergent 
Data Center Environments , ” and further claims priority to conduit that connects one of the plurality of openings on one 
U . S . Provisional Patent App . No . 62 / 296 , 517 , filed on Feb . of the first surface or the second surface to an opening on a 17 , 2016 , and titled “ Device and System for the Distribution third surface of the conduit unit ; and wherein the articulated of Cabling in IT Data Center Environments , " the entireties is conduit connects one of the plurality of openings on one of of both of which are hereby incorporated herein by refer - 15 the first surface or the second surface to an opening on the ence . other one of the first surface or the second surface of the 

BACKGROUND other level of the conduit unit , wherein the articulated 
conduit is angled with respect to a third axis that is orthogo 

Field of the Invention 20 nal to the first axis and the second axis . 
The embodiments described herein are generally directed 

to the distribution of network , power , and other cabling in BRIEF DESCRIPTION OF THE DRAWINGS 
information technology ( IT ) environments , and , more par 
ticularly , to IT technology and telecom data centers where The details of the present invention , both as to its structure 
network , power , and other cabling are distributed to high - 25 and operation , may be gleaned in part by study of the 
availability IT and communication systems . accompanying drawings , in which like reference numerals 

Description of the Related Art refer to like parts , and in which : 
Generally , IT data centers are provisioned with open or FIG . 1 illustrates a simplified representation of the path 

locking server racks or cabinets ( hereinafter , “ cabinet ” or ways formed by combinations of modules and conduits , 
“ cabinets ” ) . Network and electrical cabling is run from a 30 with two distinct pathways to each cabinet , according to an 
central point to each individual cabinet according to the embodiment ; 
specific requirements of each cabinet . Network cabling is FIG . 2 illustrates a side - view cross - section with represen 
typically provisioned to the cabinets overhead through the tative , individual , differently - sized conduit pathways above 
use of cable trays and / or ladder racks . Power cabling is and below a cabinet , according to an embodiment ; provisioned in a similar manner and many times through the 35 FIG . 3 illustrates a system of modules and conduits placed bottom of the cabinet within pre - constructed conduits or in a row of server cabinets , according to an embodiment ; raised flooring . FIG . 4 illustrates the stacking of modules and conduits Limitations of current technology and practices include : utilizing an articulated conduit between stack levels , accord ( 1 ) Physical exposure of cabling to the open environment 

resulting in an unsecure state , especially in public data 40 mg n unsecure state especially in public data 40 ing to an embodiment ; 
FIG . 5 illustrates a side view of two levels of modules and center settings ; 

( 2 ) Once deploved changes to network or power cabling conduits in which the connection points of a conduit to a pair 
can be difficult due to the bundling of multiple cabinet of modules are offset from each other by one hole ; 
cable runs in the tray or ladder rack ; and / or FIG . 6 illustrates a front view of the two levels of modules 

( 3 ) Cable traceability from the central point to the cabinet 45 and conduits in FIG . 5 , according to an embodiment ; 
can be complex since many cabinet cable runs are FIGS . 7A and 7B illustrate two sets of modules and 
grouped together , thereby complicating changes to conduits , each stacked in two levels , with the levels of each 
cable configurations . set connected via an articulated conduit , according to an 

embodiment ; 
SUMMARY 50 FIGS . 8A and 8B illustrate a set of modules and conduits 

stacked in four levels , with levels in each of the top two Accordingly , devices and systems are disclosed for dis levels and bottom two levels connected via an articulated tributing cabling in a data center environment . In an embodi conduit , according to an embodiment ; ment , an apparatus is disclosed . The apparatus comprises : a FIGS . 9A and 9B illustrate two sets of modules and conduit unit comprising a first level , a second level , and an 55 conduits , each stacked in two levels side - by - side , with the articulated conduit ; wherein each of the first level and the levels connected via an articulated conduit , according to an second level comprises a plurality of openings on a first embodiment ; surface of the conduit unit and a plurality of openings on a FIGS . 10A and 10B illustrate an arrangement of conduits second surface of the conduit unit that is opposite the first 
surface , wherein the plurality of openings on each of the first 60 W irst 60 within a two - level conduit unit , according to an embodi 
surface and the second surface are arranged in a row parallel ment ; 
to a first axis , and wherein each of the plurality of openings of the plurality of openings FIGS . 11A and 11B illustrate an arrangement of a plurality 
on the first surface is opposite to exactly one of the plurality of adjacent conduit units from FIGS . 10A and 10B , accord 
of openings on the second surface , a plurality of main ing to an embodiment ; 
conduits between the first surface and the second surface , 65 FIGS . 12A - 12D illustrate relevant surfaces of a conduit 
wherein each of the plurality of main conduits comprises a block , comprising multiple conduit units , according to an 
through passage for one or more cables , wherein each of the embodiment ; and 
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FIGS . 13A - 13C illustrate perspective views of an vertical with respect to the cabinet . The conduits can be of 

embodiment of the conduit block illustrated in FIGS . 12A - any diameter to accommodate the type of cable required . 
12D , according to an embodiment . Between the module and an entry point of a divergent 

conduit into its respective cabinet , an elbowed conduit may 
DETAILED DESCRIPTION 5 be provided to effect the change in direction of the divergent 

conduit with respect to a non - divergent conduit path 
In embodiments , devices and systems for distributing between adjacent modules . For example , the elbowed con 

cabling in a data center environment are disclosed . Embodi - duit may change the conduit path from a horizontal path out 
ments of the disclosed system may provide one or more of of the module to a substantially orthogonal vertical path into 
the following benefits over current solutions : ease of cabinet 10 the cabinet . 
cabling configuration and deployment ; secure , divergent The number of cabinets in a row that can be provisioned 
pathways from a central point to each individual cabinet ; may be increased by stacking any number of modules on top 
reduced “ headroom ” requirements for the provisioning of of each other . An articulated conduit ( e . g . , flexible conduit , 
cabling ; simplified cable management due to each pathway or non - flexible , vertically angled conduit ) may connect 
being isolated and easily traceable from the central point to 15 adjacent levels of the stacked modules . 
each cabinet ; security compliance through cable segregation In an embodiment , each module and / or conduit is con 
and enclosed design ; and / or elegant visual within the data structed such that , when the conduits are inserted into the 
center , eliminating “ rat ’ s nests ” that can evolve over time . holes of a module , the conduits are angled with respect to the 

After reading this description , it will become apparent to module . For example , each conduit may exit each module at 
one skilled in the art how to implement the invention in 20 an angle , such that the conduit extending from a first module 
various alternative embodiments and alternative applica - to a second module connects to the second module at a hole 
tions . However , although various embodiments of the pres - that is offset by one hole from the corresponding hole at 
ent invention will be described herein , it is understood that which the conduit is connected to the first module . Thus , 
these embodiments are presented by way of example and even though the conduits are angled , the system of modules 
illustration only , and not limitation . As such , this detailed 25 remains parallel with the edges of the cabinet , eliminating 
description of various embodiments should not be construed “ drift " in configurations with a high number of cabinets in 
to limit the scope or breadth of the present invention as set a row . 
forth in the appended claims . FIG . 1 illustrates a simplified representation of a number 

1 . First Embodiment of adjacent modules connected by conduits , with each 
In a first embodiment , the disclosed system comprises two 30 patterned line representing a unique , secure main conduit 

types of components : ( 1 ) a module with a number of holes path , according to an embodiment . Each module A - F is 
formed through the module and arranged in a row ; and ( 2 ) parallel with an edge of a cabinet ( represented by the vertical 
a conduit for guiding cabling and configured to be inserted axis in FIG . 1 ) that is orthogonal to the longitudinal direction 
into or otherwise be connected to one or more holes in a of the row of cabinets ( represented by the horizontal axis in 
module . The module may be a rectangular structure made of 35 FIG . 1 ) . Each module in the illustrated example comprises 
conventional materials , such as , acrylonitrile - butadiene - sty - sixteen holes 01 - 16 . Each main conduit ( i . e . , each angled 
rene ( ABS ) , polyvinyl chloride ( PVC ) , high - density poly - patterned line in FIG . 1 ) , runs between a pair of modules 
ethylene , polypropylene , polycarbonate , etc . The module such that it connects to a hole in one module that is offset by 
may be sized to fit a standard cabinet ( e . g . , the width of a one from the hole in the other module . For example , the 
module may be identical to or smaller than a width of a 40 bottom - most conduit between modules A and B connects to 
standard cabinet ) . The hole ( s ) in each module may be sized hole 01 of module A and hole 02 of module B . 
to accommodate the diameter of each conduit , such that each It should be understood that any of the conduits and / or 
conduit can be inserted into each module and held securely their corresponding holes , described herein , may be shaped 
by the module ( e . g . , via friction , and / or any known fixing in any manner suitable for providing the passage of cables . 
mechanism , including screws , adhesive , etc . ) . Thus , two 45 For example , while the conduits and holes will primarily be 
modules may be joined by a set of one or more conduits illustrated with a circular cross - section , the conduits and / or 
running from the holes of one module to holes of the other holes may have a cross - section in other shapes , including 
module . ovals , squares , rectangles , triangles , pentagons , hexagons , 

A module may be mounted on or under each cabinet , octagons , stars , etc . Furthermore , different conduits dis 
connecting to the top or bottom of each cabinet at a side at 50 cussed herein may have different shapes and / or sizes or the 
which the cabinet meets an adjacent cabinet . Each module same shape and / or size . 
may be linked to an adjacent module ( e . g . , that is connected In an embodiment , one of the two holes at the end of one 
to an adjacent side of an adjacent cabinet ) with an offset of or more of the modules ( e . g . , either hole 01 or hole 16 of 
one conduit . Each pair of adjacent modules may be fitted each module shown in FIG . 1 ) may connect to an elbowed 
with a number of discrete conduits that serve as the path - 55 divergent conduit with a divergent path into the cabinet to 
ways for the cabling between the adjacent modules and which the module is attached . In addition , the other one of 
provides for two paths into each cabinet ( e . g . , via one the two end holes of one or more of the modules may 
conduit in each module in the adjacent pair of modules ) . connect to another module on a level that is stacked above 

In an embodiment , the system provides for two separate , or below that module ' s level via an articulated conduit . 
non - adjacent pathways into each cabinet . Each conduit path 60 nc For example , a second set of modules A - F may be stacked 
into the cabinet , which may be referred to herein as a on top of the set of modules A - F shown in FIG . 1 . The main 
" divergent path ” and may be implemented by a “ divergent conduits connecting this second set of modules may be 
conduit , ” may be at a different orientation ( e . g . , substantially angled in the opposite direction as shown in FIG . 1 ( i . e . , 
orthogonal ) than the conduit paths between adjacent mod from top to bottom in the left - to - right direction , as opposed 
ules . For example , the conduit paths between adjacent 65 to bottom to top ) . In this case , an articulated conduit can be 
modules may be horizontal with respect to the cabinet , provided between hole 01 of a module in one level of the 
whereas the divergent conduit paths into the cabinet may be stack and hole 01 of an adjacent module in an adjacent level 
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of the stack . For instance , an articulated conduit may be integrated or assembled unit may comprise a pair of modules 
provided between hole 01 of module A in a first level of the 310 and main conduit ( s ) 320 running from each hole in one 
stack and hole 01 of module B in a second level of the stack . of the pair of modules 310 to an offset hole in the other one 
Thus , whereas the main conduits between modules in the of the pair of modules 310 , except for one corresponding 
same stack level may be angled in the horizontal direction 5 pair of holes which may remain open for connection with an 
( e . g . , offset between modules by one hole ) but not in the articulated conduit 330 and / or divergent conduit 340 . Alter 
vertical direction , the articulated conduits between modules natively , a stack of such units may be manufactured or sold 
in different stack levels may be angled in the vertical as one integrated or assembled apparatus , including articu 
direction but not in the horizontal direction . More generally , lated conduit 330 between level ( s ) , and , optionally , diver 
the main conduits between modules in the same stack level 10 gent conduit 340 for at least the first level . 
may be angled relative to a first axis , whereas the articulated FIGS . 5 and 6 illustrate two levels of modules 310 and 
conduits between modules in different stack levels may be main conduits 320 , according to an embodiment . Specifi 
angled relative to a second axis that is orthogonal to the first cally , two adjacent modules 310 - 1A and 310 - 2A are joined 
axis . by six main conduits 320A . As used herein , this configura 

FIG . 2 is a cross - sectional view of a cabinet 200 with an 15 tion of two adjacent modules joined by a set of main 
installation of both upper modules 210 above cabinet 200 conduits can be considered one “ module - and - conduit unit . ” 
and lower modules 220 below cabinet 200 , according to an The lower , obscured level comprises an identical pair of 
embodiment . The upper installation of modules 210 may be modules 310 - 1B and 310 - 2B and conduits 320B , but 
similar in configuration to the set of modules and conduits reversed in terms of the angles of the conduits , such that an 
illustrated in FIG . 1 . The upper installation of modules 210 - 1 20 empty hole 312 in module 310 - 1B of the lower level faces 
comprises only two levels of stacked modules , and the upper an empty hole 314 in module 310 - 2A of the upper level . As 
installation of modules 210 - 2 comprises four levels of discussed above , an articulated conduit 330 can be con 
stacked modules . The lower installation of modules 220 nected between these two facing holes 312 and 314 to 
comprises a stack of modules including a first level 220 - 1 provide a connecting pathway between the upper and lower 
and a second level 220 - 2 . 25 levels . 
FIGS . 3A and 3B illustrate an installation of modules and As illustrated in FIG . 6 , the modules 310 - 1A and 310 - 1B 

conduits on the top front and top rear of each cabinet , in the upper and lower levels , respectively , may be posi 
according to an embodiment . In this example , connecting tioned with an offset between the two , such that module 
modules 310 are created with seven holes in which to insert 310 - 1A in the upper level is shifted with respect to module 
seven main conduits 320 . Each connecting module 310 has 30 310 - 1B in the lower level in a longitudinal direction of the 
a set of angled holes at each edge , such that as modules 310 modules . In addition , module 310 - 2A in the upper level is 
are connected together , modules 310 remain parallel with shifted with respect to module 310 - 2B in the lower level in 
the edge of the cabinet 200 while main conduits 320 connect the opposite longitudinal direction as modules 310 - 1A and 
between pairs of modules 310 at an angle ( e . g . , one - hole 310 - 1B . In this manner , modules 310 are arranged such that 
offset ) . Alternatively , instead of angled holes , modules 310 35 an empty hole at an end of the lower level faces an empty 
may comprise straight holes , and main conduits 320 may hole at the same end of the upper level , providing a path for 
comprise angled ends which fit into the straight holes of an articulated conduit 330 between adjacent modules in 
modules 310 and then bend to an angle outside of those adjacent levels of a stack ( e . g . , a path between hole 312 in 
holes . 310 - 1B and hole 314 in 310 - 2A ) . 

Connecting modules 310 may be manufactured as an 40 FIGS . 7A and 7B illustrate a configuration of modules 310 
integrated component of the cabinet or manufactured sepa - and main conduits 320 with two parallel , spaced sets of 
rately and affixed to the top and / or bottom of each cabinet as units , both of which are three units long and stacked two 
the cabinet is installed in its desired location . A single pair units high . As illustrated , articulated conduits 330 join holes 
of modules 310 with connecting main conduit ( s ) 320 can be in modules of the upper and lower levels of the stacks . 
placed in the front of the cabinet , resulting in two divergent 45 FIGS . 8A and 8B illustrate a configuration of modules 310 
paths into each cabinet via the two divergent conduits 340 and main conduits 320 with one set of units which is three 
for the pair of modules 310 . An additional pair of modules units long and stacked four units high . Again , articulated 
310 and conduit ( s ) 320 can be placed in the rear of the conduits 330 join holes in modules of adjacent levels of the 
cabinet , providing at least four divergent paths into the stack . 
cabinet via the divergent conduit 340 for each of the four 50 FIGS . 9A and 9B illustrate a configuration of modules 310 
modules 310 in the front and rear pairs of modules 310 . and main conduits 320 with two parallel , un - spaced sets of 
Stacking of additional modules 310 and conduit ( s ) 320 or units , both of which are three units long and stacked two 
placing the modules 310 and conduit ( s ) 320 side - by - side , units high . Articulated conduit 330 joins holes in modules of 
provide for the addition of more cabinets 200 in the row . the upper and lower levels of the stack . It should be 
Connecting pathways between levels may be accomplished 55 understood that this configuration could also be achieved 
through articulated conduit 330 between a level of modules with one set of units that is three units long and stacked two 
310 and main conduit ( s ) 320 . units high , but which have twice the number of holes as 

In an embodiment , modules 310 and conduit ( s ) 320 , 330 , depicted modules 310 . 
and 340 are manufactured as separate components , which As illustrated in FIG . 4 and the configurations in FIGS . 
are assembled as part of the manufacturing process or after 60 7 - 9B , in embodiments , an even number of levels may be 
the manufacturing process ( e . g . , after purchase ) . When provided ( e . g . , two , four , six , etc . ) . In such , embodiments , 
assembled , modules 310 and conduit ( s ) 320 , 330 , and / or 340 adjacent stack levels ( e . g . , the first level and the second level 
may remain capable of disassembly , such that each compo of a stack ) can provide pathways ( e . g . , for cables , wires , etc . ) 
nent may be reused for different assemblies and configura in opposite directions . For example , using FIG . 4 as a 
tions . Alternatively , a set of two or more modules 310 and 65 reference , cables or wires in the first stack level ( e . g . , bottom 
conduit ( s ) 320 , 330 , and / or 340 may be manufactured or level ) may all run in a first direction D1 ( e . g . , left to right ) , 
sold as a single integrated apparatus . For example , one whereas cables or wires in the second stack level ( e . g . , top 
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level ) may all run in a second direction D2 ( e . g . , right to left ) at both ends . Each of the conduits may be removeably 
that is opposite to the first direction . Notably , in such a coupleable to at least one of the plurality of holes in the first 
configuration , each cabinet 200 can be provided with a module . 
pathway from opposite directions ( i . e . , from each of direc The apparatus may further comprise a second module 
tions D1 and D2 ) . 5 comprising a plurality of holes arranged in a row . The first 

For example , using the example above , divergent conduit module and the second module may comprise the same 
340A ( e . g . , illustrated as an elbowed conduit ) provides a number of holes . Additionally , the first module and the 

pathway for cables or wires in the first direction D1 ( i . e . , in second module may be identical to each other . The second 
module may be arranged with respect to the first module the first stack level ) into cabinet 200 , and divergent conduit 

340B provides a pathway for cables or wires in the second 10 such that each of the plurality of holes in the second module 
faces one of the plurality of holes in the first module . In direction D2 ( i . e . , in the second stack level ) into cabinet 200 . addition , for each of the plurality of first conduits , a first end In this manner , a loop can be established using a pair of of the first conduit may be fit into one of the plurality of levels . Each pair of levels can provide a separate loop . For holes in the first module and a second end of the first conduit example , in the four - level configuration illustrated in FIGS . S . 15 may be fit into one of the plurality of holes in the second 8A and 8B , two separate loops can be provided . module that is offset by one hole from the hole in the second 

Advantageously , loops ( i . e . , pathways provided in both module that faces the one hole in the first module into which 
directions ) can provide improved reliability over systems in the first end of the first conduit is fit . 
which pathways are provided in only one direction . For A first one of the plurality of holes in each of the first 
instance , if a failure occurs in the data pathway in one 20 module and the second module may not have any of the 
direction , a data pathway in the other direction remains . plurality of first conduits fit into it . The first hole in the first 
Thus , if some failure or other event occurred in the pathway module and the first hole in the second module may be at 
in direction D1 in the first stack level , the second stack level opposite ends of their respective rows . The apparatus may 
provides a redundant pathway into each cabinet 200 in the further comprise , for one or both of the first module and the 
opposite direction D2 . 25 second module , at least one second conduit comprising a 

To summarize , in a first embodiment , an apparatus may first end that is fit into the first hole , wherein the second 
comprise : a first module comprising a structure with a conduit comprises a through passage for one or more cables , 
plurality of holes extending through the structure and and wherein the second conduit bends such that a second end 
arranged in a row along a first axis ; and a plurality of first of the second conduit that is opposite the first end is parallel 
conduits , wherein each of the plurality of first conduits is 30 is 30 to a third axis which is substantially orthogonal to both the 

first axis and the second axis . The apparatus may also configured to fit into at least one of the plurality of holes , and comprise , for one or both of the first module and the second wherein each of the plurality of first conduits comprises a module , at least one third conduit that is fit into the first hole , through passage for one or more cables ; wherein , when each wherein the third conduit comprises a through passage for of the plurality of first conduits is fit into one of the plurality ly 35 one or more cables , and wherein the third conduit is at an of holes , each first conduit is parallel with each of the other angle with respect to the second axis in a plane which is 
ones of the plurality of first conduits and is at an angle with orthogonal to a plane that includes both the first axis and the 
respect to a second axis that is orthogonal to the first axis . second axis . 
Each of the plurality of holes may be formed at the angle The first module , the second module , and the plurality of 
with respect to the second axis . Alternatively , each of the 40 first conduits between the first module and the second 
plurality of holes may be parallel with the second axis , and module form a first unit in a first level . The apparatus may 
each of the plurality of first conduits may comprise a central further comprise a first plurality of units , including the first 
portion and two ends that are angled with respect to the unit , wherein the first plurality of units are arranged in the 
central portion . first level in a row parallel to the second axis , such that each 

The apparatus may further comprise at least one second 45 of the plurality of holes in one of the first and second 
conduit configured to fit into at least one of the plurality of modules in each of the first plurality of units faces one of the 
holes , wherein the second conduit comprises a through plurality of holes in one of the first and second modules in 
passage for one or more cables , and wherein the second an adjacent one of the first plurality of units , so that one or 
conduit bends such that , when a first end of the second more cables may pass between each pair of facing holes . 
conduit is fit into one of the plurality of holes , a second end 50 Each of the first plurality of units may be fixed to a cabinet . 
of the second conduit that is opposite the first end is parallel The apparatus may further comprise a second plurality of 
to a third axis which is substantially orthogonal to both the units , wherein the second plurality of units are arranged in 
first axis and the second axis . The first module may be fixed a second level in a row parallel to the second axis , such that 
to an outside surface of a cabinet , and the second conduit each of the plurality of holes in one of the first and second 
may pass into an interior of the cabinet such that the second 55 modules in each of the second plurality of units faces one of 
end of the second conduit is inside the cabinet . the plurality of holes in one of the first and second modules 

The apparatus may further comprise at least one third in an adjacent one of the second plurality of units , so that one 
conduit configured to fit into at least one of the plurality of or more cables may pass between each pair of facing holes , 
holes , wherein the third conduit comprises a through pas - and wherein the second level is offset from the first level 
sage for one or more cables , and wherein , when the third 60 along a third axis that is orthogonal to both the first axis and 
conduit is fit into one of the plurality of holes , the third the second axis . The second level may be offset from the first 
conduit is at an angle with respect to the second axis in a level along the first axis . The apparatus may further com 
plane which is orthogonal to a plane that includes both the prise at least one third conduit comprising a first end that is 
first axis and the second axis . fit into a hole in the first module of the first unit in the first 

The first module may be configured to be fixed to a 65 level and a second end that is fit into a hole in the second 
cabinet . Each of the plurality of holes may pass through the module of a second unit in the second level . The hole into 
first module such that it is open to an exterior of the module which the first end of the third conduit is fit may be at a same 
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end of the row in the first module of the first unit as the hole each conduit block form a continuous path with an adjacent 
in the second module in the second unit into which the conduit in the adjacent conduit unit in the adjacent conduit 
second end of the third conduit is fit . Each of the first block . Thus , each conduit in each conduit unit may serve as 
plurality of units may be fixed to a cabinet , and each of the a pathway for the cabling between adjacent conduit blocks . 
second plurality of units may be fixed to either a cabinet or 5 In addition , each conduit unit may provide one or more , 
one of the first plurality of units on a side of one of the first including a plurality of , paths into each cabinet . Each 
plurality of units that is opposite a cabinet . conduit path into the cabinet , which may be referred to 

Within each of the first plurality of units and each of the herein as a " divergent path ” and implemented by a “ diver 
second plurality of units : a first one of the plurality of holes gent conduit , ” may be at a different orientation than the 
in either the first module or the second module of the unit 10 conduit paths providing paths between adjacent conduit 
may be fitted with a second conduit , wherein the second units . In addition , it should be understood that each diver 
conduit bends to a third axis which is substantially orthogo - gent conduit may , but need not , provide a direct path into a 
nal to both the first axis and the second axis and provides a cabinet . For example , a divergent conduit may provide an 
passageway into a cabinet ; and a second one of the plurality opening in its corresponding conduit unit , which directly or 
of holes in either the first module and the second module of 15 indirectly ( e . g . , via an external conduit ) provides a path into 
the unit may be fitted with a third conduit , wherein the third a cabinet . 
conduit bends towards the third axis and provides a pas - In an embodiment , a conduit unit may comprise at least 
sageway between the first level and the second level . In two levels of conduits , and an articulated ( e . g . , vertically 
addition , within each of the first plurality of units and the angled ) conduit may traverse the two levels . One of the two 
second plurality of units , the first hole and the second hole 20 levels of conduits provides a path to each cabinet in a first 
may be in different ones of the first module and the second direction , and the other of the two levels of conduits 
module , and may be at opposite ends of their respective rows provides a path to each cabinet in a second direction that is 
in their respective modules . Each unit in the first plurality of opposite the first direction . 
units may be adjacent along the third axis to a unit in the In an embodiment , the number of cabinets in a row that 
second plurality of units , thereby forming a pair of stacked 25 can be provisioned is increased by combining any number of 
units comprising a lower unit and an upper unit , and , for conduit units into a single conduit block . The conduit units 
each pair of stacked units , a lower second conduit may be may be vertically and / or horizontally aligned with each 
fitted within a hole in the lower unit that is on an opposite other within the conduit block , and a single conduit block 
side of the pair of stacked units than a hole in the upper unit may comprise a plurality of conduit units of different sizes . 
into which an upper second conduit is fitted . Each pair of 30 In addition , the conduit blocks may themselves be vertically 
stacked units may be configured to be fixed to a cabinet , such and / or horizontally aligned in a similar manner . 
that the lower second conduit and the upper second conduit The conduits , divergent , articulated , or otherwise , can be 
each provide a separate pathway into the cabinet . of any diameter to accommodate the type of cabling 

The apparatus may further comprise a first set of cables or required . 
wires provided through the first plurality of units in a first 35 In an embodiment , each conduit unit is constructed such 
direction ; and a second set of cables or wires provided that conduits are formed at an angle with respect to an edge 
through the second plurality of units in a second direction of the conduit block running between the two surfaces of the 
that is substantially opposite the first direction ; such that , for conduit block having the openings to the ends of the conduit 
each pair of stacked units , when fixed to a cabinet , the lower units . For example , conduits may be formed in the conduit 
second conduit provides a first pathway for the first set of 40 block at an angle , such that the hole forming an end of the 
cables or wires in the first direction into the cabinet , and the conduit on one surface of the conduit unit in the conduit 
upper second conduit provides a second pathway for the block is offset by one hole from the hole forming the 
second set of cables or wires in the second direction into the opposite end of the conduit on the opposing surface of the 
cabinet . conduit unit in the conduit block . Thus , even though the 

2 . Second Embodiment 45 conduits are angled , the system , regardless of how many 
In a second embodiment , the disclosed system comprises conduit blocks it includes , remains parallel with the edge of 

one or more conduit blocks with one or more conduit units the cabinet , eliminating “ drift " in high - number cabinet row 
formed therein . The second embodiment may differ from the configurations . 
first embodiment only in that , in the second embodiment , FIGS . 10A and 10B illustrate two levels of a single 
conduits are integrated into a single component ( e . g . , unit 50 conduit unit , according to an embodiment . FIGS . 10A and 
and / or block ) , whereas , in the first embodiment , conduits are 10B illustrate twelve openings in two opposite surfaces L 
described as separate , individual components that are joined and R ( which are planes along the Y and Z axes , with the Z 
together into a unit via connection with a pair of modules . axis being orthogonal to the plane of the figures ) of a conduit 
The arrangements of the conduits may be the same between unit , and two openings in a third surface S ( which is a plane 
embodiments . Thus , the arrangements of conduits discussed 55 along the X and Z axes ) of the conduit unit . However , it 
above with respect to the first embodiment may be used for should be understand that surfaces L and R may have any 
the arrangement of conduits in the second embodiment , and number of openings , including fewer or more than the 
the arrangement of conduits discussed below with respect to number illustrated . As used herein , the “ first surface ” may 
the second embodiment may be used for the arrangement of refer to either surfaces L or R , the “ second surface ” may 
conduits in the first embodiment . 60 refer to the other one of surfaces L or R , the “ third surface " 

In the second embodiment , one or more conduit blocks may refer to surface S , the “ first axis ” may refer to axis Y , 
may be mounted on or under each cabinet , connecting to the the " second axis ” may refer to axis X , and the third axis ” 
top , bottom , or side of each cabinet , in a similar or identical may refer to axis Z . 
manner as the first embodiment . Each conduit block may be As illustrated , each of the conduits 01 AL - 02AR through 
linked to an adjacent conduit block ( e . g . , that is connected 65 11AL - 12AR in Level A and conduits 02BL - 01BR through 
to an adjacent side of an adjacent cabinet or the same 12BL - 11BR in Level B are angled with respect to an edge 
cabinet ) , such that the conduits within each conduit unit in Sof the conduit unit , i . e . , with respect to the X axis in FIGS . 
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10A and 10B . For ease of description , each of these con of each other to create a system with any number of levels 
duits , which run from surface L to surface R at an angle to ( or any even number of levels if the illustrated two - level 
the X axis , will be referred to herein as a main conduit conduit unit is used ) . 
While each conduit unit herein is illustrated with eleven Advantageously , the illustrated two - level conduit unit 
main conduits , a conduit unit may comprise any number of 5 provides loops , i . e . , pathways provided in both directions 
main conduits , including fewer ( e . g . , one , two , six , ten , etc . ) ( e . g . , in one direction along the X axis on Level A and in the 
or more main conduits ( e . g . , sixteen , twenty - four , one hun opposite direction along the X axis on Level B ) . Such loops 
dred , etc . ) . In addition , while the numbers of conduits on can provide improved reliability over systems in which 
each of Levels A and B are illustrated as being the same pathways are provided in only one direction . For instance , if number , it should be understood that this is not a necessity . 10 a failure occurs in the data pathway in one direction , a data For each main conduit , the opening on one side of the pathway in the other direction remains . Thus , if some failure conduit unit is offset from the opening on the other side of 
the conduit block by one opening . For example , the opening or other event occurred in a pathway in Level A , a pathway 

in Level B would provide a redundant pathway into each 01AL is connected to opening 02AR to form one main 
conduit , the opening 02AL is connected by a conduit to 15 cab 7 to 15 cabinet in the opposite direction . 
opening 03AR to form another main conduit , and so on . It As used herein , the term " conduit unit ” may refer to any 
should be understood that if surface S of a conduit unit is set of main conduits of any number and length , and aligned 
parallel with a side surface of a cabinet , the main conduits by any means to create an angle with respect to the longi 
in the conduit unit will be identically angled with respect to tudinal axis of the conduit unit ( i . e . , the X axis in the 
the side surface of the cabinet as well . 20 illustrated in FIGS . 10A - 11B ) . A conduit unit may , but does 

In an embodiment , one of the two end conduits in each not necessarily , comprise two or more levels ( e . g . , Levels A 
level of each conduit unit ( e . g . , conduit 13A - 01AR and and B described herein ) , for example , angled in opposite 
conduit 01BL - 13B ) may diverge with respect to the angle of manners as illustrated in FIGS . 10A - 11B , or two or more 
the other conduits , such that it has an opening through a pairs of such levels . In addition , a conduit unit may , but does 
different surface ( e . g . , surface S ) of the conduit unit than the 25 not necessarily , comprise articulated and / or divergent con 
other conduits ( e . g . , which open through surfaces L and R ) . duit ( s ) , as described herein . Furthermore , a conduit unit may 
Such a conduit will be referred to herein as a “ divergent comprise any number of components to achieve the arrange 
conduit . ” In the embodiment illustrated in FIGS . 1A - 1B , ment of main conduit ( s ) , articulated conduit ( s ) , and / or diver 
each divergent conduit 13A - 01AR and 01BL - 13B is sub gent conduit ( s ) . For example , each conduit unit may be 
stantially parallel with the X axis and then curves to become 30 implemented as a single , integrated ( e . g . , injection - molded ) 
substantially parallel with the Y axis . However , the diver - unit or a plurality of units that are joined together into the 
gent conduits do not necessarily need to possess such an described arrangements ( e . g . , each conduit may be a sepa 
outline , and may take other outlines , including a right angle , rate unit that is aligned by any alignment apparatus , such as 
a single straight line ( e . g . , from 13A to 01AR ) , two or more the modules in the first embodiment described above ) . In 
straight lines that are each angled with respect to the X 35 addition , a conduit unit may be of any length , including , for 
and / or Y axes and join at one or more points , etc . example , the length of a single cabinet , less than the length 

In an embodiment , the other one of the two end conduits of a single cabinet , the length of one - and - a - half cabinets , the 
in each level of each conduit unit ( e . g . , conduit 12AL - 12BR ) length of two or more cabinets , or an arbitrary length 
may traverse two levels ( e . g . , Levels A and B ) in the conduit unrelated to the length of a cabinet . 
unit . Such a conduit will be referred to herein as " articulated 40 In an embodiment , any number of conduit units , regard 
conduit . ” As illustrated in FIGS . 10A - 10B , the divergent less of how the alignment of conduits in each conduit unit is 
conduit 12AL - 12BR is parallel to the X axis , but angled with achieved , may be fixed or otherwise joined together by any 
respect to the Z axis . well - known mechanism ( e . g . , screws , adhesive , brackets , 

It should be understood that the conduits , whether a main pins , grooves , etc . ) . 
conduit , divergent conduit , or articulated conduit , and / or 45 In an embodiment , a plurality of conduit units can be 
their corresponding openings may be shaped and / or sized in arranged into a single conduit block . The conduit units of a 
any manner suitable for providing the passage of cables . For conduit block may be arranged in any manner . However , it 
example , while these conduits and openings will primarily should be understood that if conduit blocks will be joined 
be illustrated with a circular cross - section , these conduits together , each conduit block to be joined should have the 
and / or openings may have a cross - section in other shapes , 50 same arrangement of conduit units . In this manner , the 
including ovals , squares , rectangles , triangles , pentagons , openings in the conduit units in each conduit block will join 
hexagons , octagons , stars , etc . Furthermore , different con - together with adjacent openings in adjacent conduit units in 
duits , within the same conduit unit , may have the same shape an adjacent conduit block in the same manner as illustrated 
and / or size or different shapes and / or sizes . in FIGS . 11A and 11B . 
FIGS . 11A - 12B illustrate Levels A and B , respectively of 55 FIG . 12A illustrates surface L of an example conduit 

three adjacent conduit units . It should be understood that any block , according to an embodiment . The illustrated conduit 
number of conduit units may be joined along the X axis , in block has four conduit units , each comprising conduits of a 
this manner , to create a system of virtually any length . smaller diameter ( e . g . , one inch ) , on the top , one conduit 
Notably , each conduit on each level of each conduit unit unit , comprising conduits of a larger diameter ( e . g . , two 
joins to an adjacent conduit in an adjacent conduit unit . Also , 60 inches ) , on the bottom , and one additional conduit of the 
if an infinite number of conduit units were joined , it would larger diameter ( e . g . , two - inches ) on the bottom . 
be seen that each opening 13A in each conduit unit connects , The additional conduit on the bottom may be used , for 
by way of a plurality of conduits in a plurality of intervening example , to connect two cabinets on opposite ends of a row 
conduit units , to an opening 13B in another conduit unit . of cabinets . For example , the additional conduit may provide 

While a conduit unit has been illustrated as having two 65 an isolated , independent conduit between two networking 
levels , a conduit unit may have any number of levels . and / or electrical cabinets positioned on opposite ends of a 
Alternatively , multiple conduit units can be stacked on top row of data cabinets . 



14 
US 9 , 750 , 156 B2 

13 
FIG . 12B illustrates surface R of the example conduit the conduit unit and a plurality of openings on a second 

block illustrated in FIG . 12A , according to an embodiment . surface of the conduit unit that is opposite the first surface , 
Surface R is the mirror image of surface L . wherein the plurality of openings on each of the first surface 

FIG . 12C illustrates surface S of the example conduit and the second surface are arranged in a row parallel to a first 
block illustrated in FIGS . 12A and 12B , according to an 5 axis , and wherein each of the plurality of openings on the 
embodiment . first surface is opposite to exactly one of the plurality of 

FIG . 12D illustrates a top or bottom surface of the conduit openings on the second surface , a plurality of main conduits 
block illustrated in FIGS . 12A - 12C , depicting the relation between the first surface and the second surface , wherein 
ship of surfaces L , R , and S to each other , according to an each of the plurality of main conduits comprises a through 
embodiment . 10 passage for one or more cables , wherein each of the plurality 
FIGS . 13A - 13C illustrate perspective views of the of main conduits is parallel to each of the other plurality of 

example conduit block in FIGS . 12A - 12D . main conduits , and wherein each of the plurality of main 
While , FIGS . 12A - 13C illustrate a particular arrangement conduits is angled with respect to a second axis that inter 

of conduit units within a single conduit block , an infinite sects both the first surface and the second surface and that is 
number of other arrangements are possible . The permuta - 15 orthogonal to the first axis , such that each of the plurality of 
tions are unlimited with respect to the number of cabinets main conduits connects one of the plurality of openings on 
that may be placed in a row , the number and type of conduits the first surface to one of the plurality of openings on the 
provided to each cabinet , whether to place the system of second surface that is adjacent within its row to the one 
conduit blocks above or below a row of cabinets , etc . opening on the second surface that is opposite to that one 

The particular embodiment illustrated in FIGS . 12A - 13C 20 opening on the first surface , a divergent conduit that con 
is designed to support twenty - four data cabinets in a single nects one of the plurality of openings on one of the first 
row by being placed under the row of cabinets , and uses only surface or the second surface to an opening on a third surface 
ten inches of height underneath the cabinets . of the conduit unit , and an articulated conduit that connects 

In an embodiment , the illustrated design calls for one one of the plurality of openings on one of the first surface or 
networking cabinet and one electrical cabinet on each end of 25 the second surface to an opening on the other one of the first 
the row of cabinets , bringing the total number of cabinets to surface or the second surface of the other level of the conduit 
twenty - eight . Each and every one of the twenty - four data unit , wherein the articulated conduit is angled with respect 
cabinets will be supplied by ten independent and isolated to a third axis that is orthogonal to the first axis and the 
conduit runs . Four one - inch networking runs are provided second axis . 
for each of the two networking cabinets , and one two - inch 30 For each of the first level and the second level , the one of 
electrical run is provided for each of the two electrical the plurality of openings connected by the articulated con 
cabinets . In the embodiment , all of the networking conduit duit may be on a different one of the first surface or the 
entrances become accessible at the bottom of the networking second surface than the one of the plurality of openings 
cabinets , and the electrical conduits are extended through the connected by the divergent conduit . The one of the plurality 
bottom of the networking cabinets to become accessible at 35 of openings connected by the articulated conduit may be at 
the bottom of the electrical cabinets . This system enforces a terminal end of its row , and the one of the plurality of 
redundancy by terminating half of the conduits out one side openings connected by the divergent conduit may be at a 
of the row and the other half of the conduits out the other terminal end of its row . 
side of the row . The apparatus may further comprise at least one conduit 

In the illustrated embodiment of FIGS . 12A - 13C , there is 40 block that comprises the conduit unit . The at least one 
one additional two - inch conduit run 14L - 14R , which , when conduit block may comprise a plurality of conduit units , 
provided in a plurality of conduit blocks , provides an including at least a first conduit unit and a second conduit 
isolated , independent conduit that runs the entire length of unit . The first conduit unit may comprise first and second 
the row of cabinets . In an alternative embodiment , there are levels comprising a different number of main conduits than 
two or more such additional conduits . These two or more 45 the first and second levels of the second conduit unit . The 
additional conduits may be stacked one on top of another , or first conduit unit may comprise first and second levels 
arranged in any other manner , adjacent or not adjacent to comprising main conduits having a different diameter than 
each other . In an embodiment with at least two of these the main conduits of the first and second levels of the second 
additional conduits , one of the additional conduits may be conduit unit . The at least one conduit block may be fixed to 
used to connect the two networking cabinets together , and 50 an outside surface of a cabinet . The at least one conduit 
the other one of the additional conduits may be used to block may comprise a first surface that comprises all of the 
connect the two electrical cabinets together . first surfaces of its plurality of conduit units , and a second 

Each conduit block may be sized to correspond to the size surface that comprises all of the second surfaces of its 
of the cabinets for which they will be utilized . For example , plurality of conduit units . 
the top or bottom surface of the conduit block may be 55 The apparatus may comprise a plurality of conduit blocks . 
designed to be the same shape and size as the top and bottom Each of the plurality of conduit blocks may comprise a first 
surface of a standard cabinet . surface that comprises all of the first surfaces of its plurality 

In an embodiment , each conduit block may be fixed to a of conduit units , and a second surface that comprises all of 
cabinet by means of well - known mechanisms ( e . g . , screws , the second surfaces of its plurality of conduit units . Two or 
adhesive , brackets , pins , grooves , etc . ) , and each conduit 60 more of the plurality of conduit blocks may be aligned in a 
block may be fixed to an adjacent conduit block by the same row such that each of the plurality of openings on the first 
or different mechanisms ( e . g . , screws , adhesive , brackets , surface of one of the two or more conduit blocks provides a 
pins , grooves , etc . ) . pathway to one of the plurality of openings on the second 

To summarize , in a second embodiment , an apparatus surface of an adjacent one of the two or more conduit blocks . 
may comprise : a conduit unit comprising a first level and a 65 The first surface of one or more of the plurality of conduit 
second level , wherein , each of the first level and the second blocks may be fixed to the second surface of an adjacent one 
level comprises a plurality of openings on a first surface of of the plurality of conduit blocks . Each of the plurality of 
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conduit blocks may further comprise an additional conduit a divergent conduit that connects one of the plurality of 
that connects one of the plurality of openings in the first openings in one of the first surface or the second 
surface of the conduit block to the opposite one of the surface to an opening in a third surface of the conduit 
plurality of openings in the second surface of the conduit unit , wherein the third surface is orthogonal to and 
block . Two or more of the plurality of conduit blocks may 5 extends between the first surface and the second 
be aligned in a row such that the opening to the additional surface ; and 
conduit on the first surface of one of the two or more conduit wherein the articulated conduit connects one of the 
blocks provides a pathway to the opening to the additional plurality of openings in one of the first surface or the conduit on the second surface of an adjacent one of the two second surface to an opening in the other one of the or more conduit blocks . The plurality of conduit blocks may 10 first surface or the second surface of the other one of be aligned in a row such that the additional conduits in the the first level or the second level of the conduit unit , plurality of conduit blocks provide an isolated conduit run wherein the articulated conduit is angled with respect between a first one of the plurality of conduit blocks on one to a third axis that is orthogonal to the first axis and end of the row of conduit blocks and a second one of the 
plurality of conduit blocks on an opposite end of the row of 15 the second axis . 
conduit blocks . 2 . The apparatus of claim 1 , wherein , for each of the first 

Each of the plurality of conduit blocks may be fixed to an level and the second level , the one of the plurality of 
outside surface of a cabinet . Each of the plurality of conduit openings connected by the articulated conduit is in a differ 
blocks may be fixed to an outside surface of a different ent one of the first surface or the second surface than the one 
cabinet that is arranged in a row of cabinets . Each of the 20 of the plurality of openings connected by the divergent 
plurality of conduit blocks may be fixed to a bottom surface conduit . 
of a cabinet . 3 . The apparatus of claim 1 , wherein , for each of the first 

The above description of the disclosed embodiments is level and the second level , the one of the plurality of 
provided to enable any person skilled in the art to make or openings connected by the articulated conduit is at a termi 
use the invention . Various modifications to these embodi - 25 nal end of its row . 
ments will be readily apparent to those skilled in the art , and 4 . The apparatus of claim 1 , wherein , for each of the first 
the general principles described herein can be applied to level and the second level , the one of the plurality of 
other embodiments without departing from the spirit or openings connected by the divergent conduit is at a terminal 
scope of the invention . Thus , it is to be understood that the end of its row . 
description and drawings presented herein represent a pres - 30 5 . The apparatus of claim 1 , further comprising at least 
ently preferred embodiment of the invention and are there one conduit block that comprises the conduit unit . 
fore representative of the subject matter which is broadly 6 . The apparatus of claim 5 , wherein the at least one 
contemplated by the present invention . It is further under - conduit block comprises a plurality of conduit units , includ 
stood that the scope of the present invention fully encom - ing at least a first conduit unit and a second conduit unit . 
passes other embodiments that may become obvious to those 35 7 . The apparatus of claim 6 , wherein the first conduit unit 
skilled in the art and that the scope of the present invention comprises first and second levels comprising a different 
is accordingly not limited . number of main conduits than the first and second levels of 
What is claimed is : the second conduit unit . 
1 . An apparatus comprising : 8 . The apparatus of claim 6 , wherein the first conduit unit 
a conduit unit comprising a first level , a second level , and 40 comprises first and second levels comprising main conduits 

an articulated conduit ; having a different diameter than the main conduits of the first 
wherein each of the first level and the second level and second levels of the second conduit unit . 

comprises 9 . The apparatus of claim 5 , wherein the at least one 
a plurality of openings in a first surface of the conduit conduit block is adapted to be fixed to an outside surface of 

unit and a plurality of openings in a second surface 45 a cabinet . 
of the conduit unit that is opposite the first surface , 10 . The apparatus of claim 5 , wherein the at least one 
wherein the plurality of openings in each of the first conduit block comprises a first surface that comprises all of 
surface and the second surface are arranged in a row the first surfaces of its plurality of conduit units , and a 
parallel to a first axis , and wherein each of the second surface that comprises all of the second surfaces of 
plurality of openings in the first surface is opposite to 50 its plurality of conduit units . 
exactly one of the plurality of openings in the second 11 . The apparatus of claim 5 , comprising a plurality of 
surface , conduit blocks . 

a plurality of main conduits between the first surface 12 . The apparatus of claim 11 , wherein each of the 
and the second surface , wherein each of the plurality plurality of conduit blocks comprises a first surface that 
of main conduits comprises a through passage for 55 comprises all of the first surfaces of its plurality of conduit 
one or more cables , wherein each of the plurality of units , and a second surface that comprises all of the second 
main conduits is parallel to each of the other plurality surfaces of its plurality of conduit units . 
of main conduits , and wherein each of the plurality 13 . The apparatus of claim 12 , wherein two or more of the 
of main conduits is angled with respect to a second plurality of conduit blocks are aligned in a row such that 
axis that intersects both the first surface and the 60 each of the plurality of openings in the first surface of one 
second surface and that is orthogonal to the first axis , of the two or more conduit blocks provides a pathway to one 
such that each of the plurality of main conduits of the plurality of openings in the second surface of an 
connects one of the plurality of openings in the first adjacent one of the two or more conduit blocks . 
surface to one of the plurality of openings in the 14 . The apparatus of claim 12 , wherein the first surface of 
second surface that is adjacent within its row to the 65 one or more of the plurality of conduit blocks is adapted to 
one opening in the second surface that is opposite to be fixed to the second surface of an adjacent one of the 
that one opening in the first surface , and plurality of conduit blocks . 



US 9 , 750 , 156 B2 
17 

15 . The apparatus of claim 12 , wherein each of the 
plurality of conduit blocks further comprises an additional 
conduit that connects one of the plurality of openings in the 
first surface of the conduit block to the opposite one of the 
plurality of openings in the second surface of the conduit 5 
block . 

16 . The apparatus of claim 15 , wherein two or more of the 
plurality of conduit blocks are aligned in a row such that the 
opening to the additional conduit in the first surface of one 
of the two or more conduit blocks provides a pathway to the 10 
opening to the additional conduit in the second surface of an 
adjacent one of the two or more conduit blocks . 

17 . The apparatus of claim 16 , wherein the plurality of 
conduit blocks are aligned in a row such that the additional 
conduits in the plurality of conduit blocks provide an 15 
isolated conduit run between a first one of the plurality of 
conduit blocks on one end of the row of conduit blocks and 
a second one of the plurality of conduit blocks on an 
opposite end of the row of conduit blocks . 

18 . The apparatus of claim 11 , wherein each of the 20 
plurality of conduit blocks is adapted to be fixed to an 
outside surface of a cabinet . 

19 . The apparatus of claim 18 , wherein each of the 
plurality of conduit blocks is adapted to be fixed to an 
outside surface of a different cabinet that is arranged in a row 25 
of cabinets . 

20 . The apparatus of claim 18 , wherein each of the 
plurality of conduit blocks is adapted to be fixed to a bottom 
surface of a cabinet . 

30 
* * * * * 


