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(57) Abrégé/Abstract:

A floor system uses interlocking elements to form a surface raised above a floor surface for the distribution of electrical power and
data throughout the floor of a building. The base units of the interlocking elements define channels which receive cables for data
and power transmission. Channel and corner covers overlie the channels and interlock with the base units to form the raised
surface. Fused electrical feed modules within channels provide electrical power to bus bars which distribute the power to fused
terminal boxes and radio frequency sensors and beacons mounted in the base units.
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(57) Abstract: A floor system uses interlocking elements to form a sur-
face raised above a floor surface for the distribution of electrical pow-
FIG. 7 er and data throughout the floor of a building. The base units of the in-

terlocking elements define channels which receive cables for data and
power transmission. Channel and corner covers overlie the channels and
interlock with the base units to form the raised surface. Fused electri-
cal feed modules within channels provide electrical power to bus bars
which distribute the power to fused terminal boxes and radio frequency
sensors and beacons mounted in the base units.
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Cable Management Floor System

Field of the Invention
The invention concerns a system for distributing electrical power and data cables

as well as gas and water lines throughout an area such as a floor of a building,.

Background

Raised floor systems find widespread use in office buildings, in particular, IT
data centers, server rooms, communication centers and other areas through which
networks of electrical service lines, communication lines and data lines need to be routed.
Raised floor systems provide a void space above the building floor to conveniently

distribute electrical wiring and cabling while maintaining the network hidden from view.

Prior art raised floor systems, comprising, for example, a gridded metal
tframework which supports removable floor panels, suffer various disadvantages.
Structural defects, for example, panels which are not stable, but rock when subjected to
loading, or which develop gaps between panels, present a hazard to building occupants.
Prior art raised floor systems have been found to increase the peak cooling load on air
conditioning systems and constitute a separate air space which is subject to fire backdraft
and require a dedicated fire suppression system against under floor fires. Prior art raised
floor systems are furthermore difficult to reconfigure as demands change and are not
readily broken down for reassembly at another location. There is clearly an opportunity

for improvements to flooring systems.

Date Regue/Date Received 2021-10-04
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Summary

The invention concerns a floor system positionable on a floor surface. In one
example embodiment the system comprises at least one distribution plate comprising a
distribution plate surface supported in spaced relation above the floor surface on a
plurality of first support elements. A plurality of base units are positionable in spaced
relation to one another on the floor surface thereby defining a plurality of channels
therebetween. Each of the base units comprises a base plate supported in spaced relation
above the floor surface on a plurality of second support elements. At least a portion of
the base units are positioned adjacent to the at least one distribution plate. A plurality of
channel covers are positioned overlying the plurality of channels. The channel covers are
supported by adjacent ones of the base units. A plurality of corner covers overlie a space
formed where at least two of the channels intersect one another. The corner covers are
supported by adjacent ones of the base units. The at least one distribution plate has a
greater surface area than any one of the base units, the channel covers and the corner

COVers.

In an example embodiment at least one of the first support elements comprises a
pin engaged with the at least one distribution plate. By way of further example, each one
of the first support elements comprises a pin engaged with the at least one distribution
plate. In an example embodiment, the pin comprises a nipple extending from one end
thereof, the nipple engaging a hole in the at least one distribution plate. In a particular
example, the nipple is threaded and the hole is threaded. Further by way of example, the
pin comprises a threaded hole positioned at one end, the threaded hole receiving a
threaded fastener extending through a hole in the at least one distribution plate for

attaching the pin thereto.

An example system may further comprise a foundation plate attached to the
plurality of first support elements in spaced relation to the distribution plate. The
foundation plate is positionable on the floor surface. Further by way of example, at least
one of the first support elements comprises a pin attached to the foundation plate. In

another example, each one of the first support elements comprises a pin attached to the
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foundation plate. In an example embodiment the pin comprises a threaded hole
positioned at one end, the threaded hole receiving a threaded fastener extending through a

hole 1n the foundation plate for attaching the pin thereto.

In an example embodiment the system further comprises at least one feed module
positioned in at least one of the channels. The at least one feed module comprises a cable
connectable to a source of electrical power, a first set of contacts electrically connected to
the cable, a second set of contacts electrically connected to the first set of contacts and a
container enclosing the first set of contacts. The container is sized to fit within the at least

one channel.

A further example system comprises at least one bus bar positioned in at least one
of the channels. The at least one bus bar comprises at least two elongate electrical
conductors, at least a first and a second set of contacts electrically connected to the
elongate electrical conductors and a container enclosing the elongate electrical
conductors and the first and second sets of contacts. The container is sized to fit within

the at least one channel.

An example system may further comprise at least one terminal box positioned
within one of the base units. The at least one terminal box comprises a container, a first
set of electrical contacts positioned within the container, a second set of electrical
contacts and an electrical conductor connecting the second set of electrical contacts to the

first set of electrical contacts.

An example floor system may also comprise at least one terminal box associated
with one of the base units. The at least one terminal box comprises a container, a first set
of electrical contacts positioned within the container, a second set of electrical contacts
and an electrical conductor connecting the second set of electrical contacts to the first set

of electrical contacts.
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An example floor system may further comprise at least one radio frequency
transmitter positioned within one of the base units, one of the channel covers or one of

the corner covers.

An example floor system may further comprise a cable management boot for
supporting a plurality of cables. In an example embodiment, the boot comprises a duct
having an entrance opening and an exit opening oriented transversely to the entrance
opening. The duct comprises a back wall having a first edge positioned at the entrance
opening and a second edge positioned at the exit opening. The back wall defines a path
between the entrance opening and the exit opening. A front wall is positioned in spaced
relation to the back wall. The front wall has a first edge positioned at the entrance
opening and cooperating with said first edge of said back wall to define said entrance
opening the entrance opening. The front wall further comprises a second edge positioned
in spaced relation to the second edge of the back wall. The second edges of the front and
back walls define the exit opening. In an example system the boot may be positioned

adjacent to the at least one distribution plate.

The invention further encompasses a floor system positionable on a floor surface.
In an example embodiment the system comprises a plurality of base units positionable in
spaced relation to one another on the floor surface thereby defining a plurality of
channels therebetween. Each base unit comprises a base plate supported in spaced
relation above the floor surface on a plurality of support elements. A plurality of channel
covers are positioned overlying the plurality of channels. The channel covers are
supported by adjacent ones of the base units. A plurality of corner covers overlie a space
formed where at least two of the channels intersect one another. The corner covers are
supported by adjacent ones of the base units. For at least one of the base units, the
support elements comprise a plurality of pins engaged with the base plate and projecting

transversely thereto.

In an example embodiment the pins are distributed in spaced apart relation across

the base plate. Further by way of example, at least one of the pins comprises a nipple
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extending from one end thereof, the nipple engaging a hole in the base plate. In an

example embodiment the nipple is threaded and the hole is threaded. Further by way of
example, at least one of the pins comprises a threaded hole positioned at one end thereof.
The threaded hole receives a threaded fastener extending through a hole in the base plate

for attaching the pin thereto.

Another example embodiment further comprises a foundation plate attached to
the plurality of pins in spaced relation to the base plate. The foundation plate is
positionable on the floor surface. By way of example, at least one of the pins comprises a
threaded hole positioned at one end, the threaded hole receiving a threaded fastener

extending through a hole in the foundation plate for attaching the at least one pin thereto.

An example embodiment may further comprise an under plate underlying the
base plate. The under plate is larger than the base plate. An electrically insulating
substrate is positioned between the underplate and the base plate. By way of example, at
least one feed module is positioned in at least one of the channels. The at least one feed
module comprises a cable connectable to a source of electrical power, a first set of
contacts electrically connected to the cable, a second set of contacts electrically
connected to the first set of contacts and a container enclosing the first set of contacts, the

container being sized to fit within the at least one channel.

In a further example embodiment, at least one bus bar is positioned in at least one
of the channels. The at least one bus bar comprises at [east two elongate electrical
conductors, at least a first and a second set of contacts electrically connected to the
elongate electrical conductors and a container enclosing the elongate electrical
conductors and the first and second sets of contacts. The container is sized to fit within

the at least one channel.

Further by way of example, at least one terminal box is positioned within one of
the base units. The at least one terminal box comprises a container, a first set of electrical

contacts positioned within the container, a second set of electrical contacts and an
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electrical conductor connecting the second set of electrical contacts to the first set of

electrical contacts.

In another example embodiment at least one terminal box is associated with one
of the base units. The at least one terminal box comprises a container, a first set of
electrical contacts positioned within the container, a second set of electrical contacts and
an electrical conductor connecting the second set of electrical contacts to the first set of

electrical contacts.

By way of example, the floor system may further comprise at least one radio
frequency transmitter positioned within one of the base units. Further by way of example,
at least one distribution plate comprising a distribution plate surface is supported in
spaced relation above the floor surface on a plurality of first support elements. The at
least one distribution plate has a greater surface area than any one of the base units, the

channel covers and the corner covers.

The invention further encompasses a cable management boot for supporting a
plurality of cables. In an example embodiment the boot comprises a duct having an
entrance opening and an exit opening oriented transversely to the entrance opening. The
duct in this example comprises a back wall having a first edge positioned at the entrance
opening and a second edge positioned at the exit opening. The back wall defines a path
between the entrance opening and the exit opening. A front wall is positioned in spaced
relation to the back wall. The front wall has a first edge positioned at the entrance
opening and, with the first edge of the back wall, thereby defines the entrance opening,
The front wall further comprises a second edge positioned in spaced relation to the
second edge of the back wall. The second edges of the front and back walls define the

exit opening.

In an example embodiment, the boot is positioned adjacent to the at least one

distribution plate.
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The invention also encompasses a floor system positionable on a floor surface. In
an example embodiment the system comprises a plurality of base units positionable in
spaced relation to one another on the floor surface thereby defining a plurality of
channels therebetween. Each base unit comprises a base plate supported in spaced
relation above the floor surface on a plurality of support elements. A plurality of channel
covers are positioned overlying the plurality of channels. The channel covers are
supported by adjacent ones of the base units. A plurality of corner covers overlie a space
formed where at least two of the channels intersect one another. The corner covers are
supported by adjacent ones of the base units. At least one feed module positioned in at
least one of the channels. By way of example the at least one feed module comprises a
cable connectable to a source of electrical power, a first set of contacts electrically
connected to the cable, a second set of contacts electrically connected to the first set of
contacts and a container enclosing the first set of contacts. The container is sized to fit

within the at least one channel.

In a further example of a floor system positionable on a floor surface, the system
comprises a plurality of base units positionable in spaced relation to one another on the
floor surface thereby defining a plurality of channels therebetween. Each base unit
comprises a base plate supported in spaced relation above the floor surface on a plurality
of support elements. A plurality of channel covers are positioned overlying the plurality
of channels. The channel covers are supported by adjacent ones of the base units. A
plurality of corner covers overlie a space formed where at least two of the channels
mtersect one another. The corner covers are supported by adjacent ones of the base units.
At least one bus bar is positioned in at least one of the channels. The at least one bus bar
comprises at least two elongate electrical conductor, at least a first and a second set of
contacts electrically connected to the elongate electrical conductors and a container
enclosing the elongate electrical conductors and the first and second sets of contacts. The

container 1s sized to fit within the at least one channel.

Another example floor system positionable on a floor surface comprises a

plurality of base units positionable in spaced relation to one another on the floor surface
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thereby defining a plurality of channels therebetween. Each base unit comprises a base
plate supported in spaced relation above the floor surface on a plurality of support
elements. A plurality of channel covers are positioned overlying the plurality of
channels. The channel covers are supported by adjacent ones of the base units. A
plurality of corner covers overlying a space formed where at least two of the channels
intersect one another. The corner covers are supported by adjacent ones of the base units.
At least one terminal box is positioned within one of the base units. By way of example
the at least one terminal box comprises a container, a first set of electrical contacts
positioned within the container, a second set of electrical contacts and an electrical
conductor connecting the second set of electrical contacts to the first set of electrical

contacts.

In a further example of a floor system positionable on a floor surface, the system
comprises a plurality of base units positionable in spaced relation to one another on the
floor surface thereby defining a plurality of channels therebetween. Each base unit
comprising a base plate supported in spaced relation above the floor surface on a plurality
of support elements. A plurality of channel covers are positioned overlying the plurality
of channels. The channel covers are supported by adjacent ones of the base units. A
plurality of corner covers overlie a space formed where at least two of the channels
intersect one another. The corner covers are supported by adjacent ones of the base units.
At least one terminal box is associated with one of the base units. The at least one
terminal box comprises a container, a first set of electrical contacts positioned within the
container, a second set of electrical contacts and an electrical conductor connecting the

second set of electrical contacts to the first set of electrical contacts.

Further by way of example, a floor system positionable on a floor surface
comprises a plurality of base units positionable in spaced relation to one another on the
floor surface thereby defining a plurality of channels therebetween. Each base unit
comprising a base plate supported in spaced relation above the floor surface on a plurality
of support elements. A plurality of channel covers are positioned overlying the plurality

of channels,. The channel covers are supported by adjacent ones of the base units. A
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plurality of corner covers overlie a space formed where at least two of the channels
mtersect one another. The corner covers are supported by adjacent ones of the base units.
At least one radio frequency transmitter is positioned within one of the base units. In an
example embodiment, the radio frequency transmitter comprises a motion sensor. In
another example embodiment, the radio frequency transmitter comprises an identification
beacon. Further by way of example, the radio frequency transmitter comprises a

combination motion sensor and identification beacon.

The invention further encompasses a cable management boot for supporting a
plurality of cables. In an example embodiment the boot comprises a duct having an
entrance opening and an exit opening oriented transversely to the entrance opening. The
duct comprises a back wall having a first edge positioned at the entrance opening and a
second edge positioned at the exit opening. The back wall defines a path between the
entrance opening and the exit opening. A front wall is positioned in spaced relation to
the back wall. The front wall has a first edge positioned at the entrance opening and, with
the first edge of the back wall, thereby defines the entrance opening. The front wall
further comprises a second edge positioned in spaced relation to the second edge of the

back wall. The second edges of the front and back walls define the exit opening.

By way of example, the back wall comprises a concave surface facing the front
wall. In a further example, the front wall comprises a convex surface facing the back
wall. In an example embodiment the boot may further comprise a first sidewall extending
between the front and back walls and a second sidewall extending between the front and
back walls. The second sidewall is positioned in spaced relation to the first side wall. In
an example embodiment the first and second sidewalls are positioned at opposite ends of
the front and back walls. An example boot may further comprise at least a first flange
attached to the first sidewall. The first flange extends outwardly from the first sidewall.
At least a second flange may be attached to the second sidewall. The second flange
extends outwardly from the second sidewall. In an example embodiment the first and

second flanges are positioned adjacent to the front wall.



CA 03074716 2020-03-03

WO 2019/050820 PCT/US2018/049313

10

15

20

25

Brief Description of the Drawings

Figure 1 is a plan view of an example floor system according to the invention;

Figure 2 is an exploded isometric view of an example structural component of the
flooring system shown in Figure 1;

Figures 2A, 2B and 2C are isometric views of example parts of the structural
component shown in Figure 2;

Figure 3 is an isometric view of an example structural component of the flooring
system shown in Figure 1;

Figure 4 is an exploded isometric view of an example structural component of the
flooring system shown in Figure 1;

Figure 5 1s an isometric view of an example structural component of the flooring
system shown in Figure 1;

Figure 6 is an isometric view of an example structural component of the flooring
system shown in Figure 1;

Figure 7 is an isometric view of an example electrical component of the flooring
system shown in Figure 1;

Figure 8 is an 1sometric view of an example electrical component of the flooring
system shown in Figure 1;

Figure 9 is an isometric view of an example electrical component of the flooring
system shown in Figure 1;

Figure 9A is an isometric view of the example electrical component shown in
Figure 9 installed in a component of the flooring system shown in Figure 1;

Figure 10 is an isometric view of an example radio frequency device used with
the flooring system shown in Figure 1;

Figure 10A is an isometric view of the example radio frequency device shown in
Figure 10 installed in a component of the flooring system shown in Figure 1; and

Figure 11 is an 1sometric view of an example component of the flooring system

shown in Figure 1.

10
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Detailed Description

Figure 1 shows, in plan form, an example floor system 10 according to the
mvention. In this example embodiment, system 10 comprises a plurality of base umts 12.
The base units 12 are positioned in spaced relation to one another on a surface, such as
the floor surface 14 of a building (not shown). The base units 12 are distributed
equidistant from one another in an array and define a plurality of channels 16
therebetween. Channels 16 extend along floor surface 14 and form a grid. The channels
16 receive cables 18 and higher amperage electrical power carrying elements (described
below) and distribute these cables and power elements as desired throughout the floor.
The cables 18 (for example, wires, coaxial cable and/or optical fibers) may carry data
between computer work stations and a server, or telephone communications, as well as
standard AC power for appliances such as personal computers, lights, and other electrical

equipment.

A plurality of channel covers 20 (see also Figure 5), which are supported by and
mterlock with the base units 12, overlie the channels 16. In a practical design the
channels may be on 15 inch centers. A plurality of corner covers 22 (see also Figure 6)
overlie the space 24 where two or more of the channels 16 mtersect. The corner covers 22
interlock with and are supported by adjacent base units 12. Together the base units 12,
channel covers 20 and corner covers 22 form a surface 26 raised above the building floor
surface 14. In a practical design the surface 26 may be, for example, from about 1.6
inches to about 2.75 inches above the building floor surface 14. Surface 26 may be
covered with carpet tiles or other modular floor coverings which permit ready access to
the system 10 and allow repairs or modifications to the cable routing be effected easily
without tools. Workstations, cubicles and offices are supported on the surface 26, and
cables and power elements can be arranged in the channels 16 beneath the surface 26 as

needed for any specific architectural design.

Some designs require a relatively large number of data cables and/or power lines

to be brought onto a floor surface 14 at a specific point, for example, from a server

11
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cabinet. To handle such a dense convergence of cables and/or power lines it is
advantageous to employ a distribution plate 28 (described in detail below). Distribution
plate 28 1s also useful when a large number of cables are brought down a wall and onto
the floor surface 14. To guide the cables and power lines as they turn the comer from the
wall 30 to the floor surface 14 1t is advantageous to use a cable management boot 32

(described below).

An example distribution plate 28 is shown in Figure 2 and comprises a
distribution plate surface 33. Plate 28 may be formed of metal, such as steel, or a
polymer and is supported in spaced relation above the floor surface 14 on a plurality of
support elements 34. Support elements 34 may contact floor surface 14 directly, or, as
shown 1in this example, they may attach to a foundation plate 36 positionable on the floor
surface 14. In a practical example, the distribution plate may be 63 inches long by 44
inches wide and have a thickness of 0.125 inches. Surface 33 of distribution plate 28 has
a larger surface area than any of the channel covers 20, corner covers 22 and base units
20. Support elements 34 may be distributed over the distribution plate 28 on 4 inch
centers to provide adequate support of the distribution plate while allowing sufficient free
space between the support elements 34 to accommodate the convergence and or

organization of a large number of cables 18 (see Figure 1).

Example support elements 34 are shown in Figures 2A, 2B and 2C and comprise
pins 38. Figure 2A shows a pin 38a having threaded holes 40 at one or both ends. As
shown in Figure 2, threaded holes 40 in pins 38a receive threaded fasteners 42 which
extend through holes 44 in the distribution plate 28 and the foundation plate 36 (when
present) to retain the pins to the plates and the plates to one another in spaced relation.
Figure 2B shows another pin 38b, which has a threaded hole 40 at the end which engages
the foundation plate 36, and a nipple 46 at the opposite end which engages the
distribution plate 28. Fasteners 42 engage the threaded hole 40 and retain the pins 38b to
the foundation plate 36, while nipples 46 engage holes 44 in the distribution plate 28. It
is found advantageous to use both types of pins 38a and 38b to attach the distribution

12
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plate 28 to the foundation plate 28. For example, 25% of the pins may be of type 38a, and
75% of the pins of type 38b. This ratio of pin types is found to provide adequate
attachment of the plates while reducing the number of fasteners that need to be installed
and tightened. Figure 2¢ shows another example pin 38¢, wherein the nipple 46 is
threaded to engage a threaded hole in either the distribution plate 28 or the foundation
plate 36.

Figure 3 shows an example base unit 12, which comprises a base plate 48
supported on a plurality of support elements 50. In this example embodiment the support
elements comprise tabs 52 which extend transversely to the base plate 48. Figure 4
shows another example base unit 54. Base unit 54 comprises a base plate 56 having a
plurality of support elements comprising pins 38 engaged with the base plate 56 and
projecting transversely thereto. Various types of pins 38a, 38b and 38¢ as described
above, may be used, either alone or in combination to support the base plate 56 on the
floor surface 14. For example, fasteners 42 may be used to attach pins 38a to the base
plate 56 through holes 58, nipples 46 of pins 38b may engage the holes 58, and/or the
nipples may be threaded as in pin 38¢ to engage threaded holes in the base plate. Pins 38
are distributed in spaced apart relation across the base plate, for example on 3 inch to 5

inch centers to permit cables to pass through the pins.

Base unit 54 may further comprise a foundation plate 60 attached to the pins 38 in
spaced relation to the baseplate 56. Fasteners 42 attach the pins 38 to the foundation
plate 60, which rests on the floor surface 14 when the base unit 54 is installed. Base unit
54 may also comprise an under plate 62 underlying the base plate 56. Under plate 62 is
larger in length and width than the base plate 56 and thus provides a support surface 64
which engages and supports the channel covers 20 and corner covers 22 at the same
height above the floor surface 14 as the baseplate 56 (see Figure 1). This provides
smooth seams between the base units, the channel covers and the corner covers upon
installation. It is further advantageous to include an electrically insulating substrate 66

between the under plate 62 and the base plate 56. The electrically insulating substrate 66

13



10

15

20

25

30

CA 03074716 2020-03-03

WO 2019/050820 PCT/US2018/049313

has approximately the same dimensions as the under plate 62 and electrically isolates the
base plates 56, the channel covers 20 and the cormer covers 22 from all of the components
of the system 10. Substrate 66 may be made of nylon or other electrically insulating

material.

Figure 5 shows, in detail, an example channel cover 20. Channel cover 20
comprises transversely extending tabs 68 which engage slots 70 in the under plate 62 of
the base unit 54 and the base plate 12. Figure 6 shows in detail an example corner cover
22 which has corner tabs 72 engageable with corners of the base units 54 and 12.
Engagement of the channel covers 20, using the transverse tabs 68, and the corner covers
22, using corner tabs 72, with the base units 54 and 12 provide for a sturdy, interlocking
attachment between the various components in the plane of the surface 26 (see Figure 1),
yet permit the channel covers 20 and the corner covers 22 to be easily removed to provide
free access to the channels 16 defined by the base units 12 and 54 thereby allowing great
freedom for cable routing, both during initial setup as well as for modifications to an

existing layout.

Figure 7 shows an electrical feed module 74 in detail. As shown in Figure 1, the
feed module is positionable within any of the channels 16 and provides electrical power
to be distributed throughout the system 10. To that end, feed module 74 comprises a
cable 76, for example, steel wire armored cable, which connects the feed module 74 to a
source of electrical power. Cable 76 is connected to a box 78 which has one or more
electrical contacts 80 electrically connected to the cable 76. In the example feed module
74 shown, the electrical contacts 80 comprise female slots 82 which receive contacts in
the form of male blades (see below). A practical feed module 74 may be designed to
carry up to 50 amps of current and provide 18 kWs of power. Each feed module 74 may

also have its own fuse 84 to guard against short circuits.

Power provided by the feed modules 74 is distributed throughout the system 10

by bus bars 86. An example bus bar 86 comprises elongate electrical conductors 88
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enclosed in a container 90. Conductors 88 are connected to first and second contacts 92,
94 at opposite ends of each bus bar 86. First contacts 92 comprise male blades 96 that
can engage the female slots 82 of the feed modules 74. The first contacts 92 can also
engage the second contacts 94 of another bus bar 86, which may comprise, for example,
female slots 98 similar to those of the feed modules 74. Having compatible first and
second contacts 92 and 94 at opposite ends allows the bus bars 86 to be strung together to
deliver power from the feed modules 74 over significant distances (see Figure 1).
Practical bus bars 86 may be formed in lengths of 4 feet and 8 feet for adaptability to a
particular design. Bus bars 86 and their associated feed modules 74 may be positioned on

centers as great as 40 feet, for example, to distribute power throughout a system.

Figure 9 shows an example embodiment of a terminal box 100. Terminal box
100 comprises a container 102 which houses one or more electrical contacts 104, such as
standard female receptacles 106 for 110 volt AC power. Each receptacle 106 may be on
a separate, fused line, the container 102 also housing the fuses 108, for example, circuit
breakers. The container may have a lid 110, which may be hinged to the container as
shown. This configuration is advantageous when the terminal box 100 is mounted on the
floor surface 14, for example, within a base unit 12 positioned beneath a desk or table
supported on the surface 26 of system 10 as shown in Figure 1. As shown in Figure 9A,
the base unit 12 has a cut-out 13 adapted to receive the terminal box 100. In such an
installation an electrical power cord 112 extends from the container 102 through channels
16 to connect to a bus bar 86 which supplies power to the receptacles 106. Alternately,
the terminal box 100 can be mounted on the underside of the table or desk. In either
configuration the terminal box supplies power to appliances, such as a computer, lights

and the like at the desk.

Figure 10 shows a radio frequency (rf) device 114 which can be positioned
throughout the system 10. For example, as shown in Figure 1, device 114 may be
mounted in a corner cover 22 as well as in a base unit 12 (see Figure 10A) and also in a

channel cover 20. Cut-outs 15 in the corner cover and base unit permit a flush mounting
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of the device with the surface 26 of the system 10. The rf device 114 may be for
example, a motion sensor positioned at a work station which senses the absence of a
person in its immediate vicimty and, after a predetermined time as elapsed, generates a
first control signal which shuts off the appliances, such as lighting, at the work station.
Upon detection of motion, the rf device 114 can generate and send a second control
signal turning the appliances at the station on again. The control signals may be sent
wirelessly or over wires 116 conducted through channels 16 to a control device, such as a
programmable logic controller (not shown) which controls the distribution of electrical
power throughout the system. In another embodiment, the rf device 114 may be a locator
beacon which broadcasts a low power signal identifying the particular electrical line with
which it 1s associated. The identifier signal may be received, for example, via an
application on a cellular telephone and will allow technicians to positively locate specific
electrical lines or other elements of the system and effect repairs or changes. Itis
envisioned that the rf device 114 may combine both functions of motion sensor and

locator beacon.

Figure 11 shows a cable management boot 32. As shown in Figure 1, boot 32 is
used where a large number of cables enter the system 10, for example from another floor
of the building or from an electrical or communications trunk room. Boot 32 is shown
mounted within a building wall 30 and may be positioned at the top and/or bottom of the
wall. As shown in Figure 11, the boot comprises a duct 122 having an entrance opening
124 and an exit opening 126. Exit opening 126 is oriented transversely to the entrance
opening 124. The openings 124 and 126 are defined by a back wall 128 and a front wall
130. Back wall 128 has a first edge 132 positioned at the entrance opening 124 and a
second edge 134 positioned at the exit opening 126. The back wall 128 defines a path
136 between the entrance and exit openings 124 and 126 and may comprise, for example,
a concave surface 138 facing the front wall 130. The back wall 128 manages the change
in direction of the cables as they transition into the system 10. The front wall 130 has a
first edge 140 positioned at the entrance opening to define the opening in conjunction

with the first edge 132 of the back wall 128. The front wall 130 also has a second edge
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142 positioned in spaced relation to the second edge 134 of the back wall 128 to define
the exit opening 126. Front wall 130 may also comprise a convex surface 131 which
faces the back wall 128. This shape allows cables to be readily and safely pulled though
the boot 32. First and second flanges 144 and 146 may be attached to the front wall 130
to permit mounting of the boot 32 to studs 148 of the building wall 120. The flanges 144
and 146 extend outwardly from the boot’s side walls 150. Sidewalls 150, which extend
between the front and back walls 120, 128, may be positioned at opposite ends of the
front and back walls to provide strength and rigidity to the duct 122. As shown in Figure
1, boot 32 is advantageously used in conjunction with the distribution plate 28 which

receives the large number of cables for distribution to the channels 16.
Access floor systems 10 permit rapid installation of a floor system, cabling and

electrical power, as well as rapid modification of the system to meet changing demands

of a workplace environment, such as where multiple work stations are located.
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What is claimed is:

1. A floor system positionable on a floor surface, said system comprising:

at least one distribution plate comprising a distribution plate surface

supported in spaced relation above said floor surface on a plurality of first support elements;

a plurality of base units positionable in spaced relation to one another on said
floor surface thereby defining a plurality of channels therebetween, each said base unit
comprising a base plate supported in spaced relation above said floor surface on a plurality of
second support elements, at least a portion of said base units being positioned adjacent to said

at least one distribution plate;

a plurality of channel covers positioned overlying said plurality of channels,

said channel covers being supported by adjacent ones of said base units; and

a plurality of corner covers overlying a space formed where at least two of
said channels intersect one another, said corner covers being supported by adjacent ones of

said base units; wherem

said at least one distribution plate has a greater surface area than any one of

said base units, said channel covers and said corner covers.

2. The floor system according to claim 1, wherein at least one of said first support

elements comprises a pin engaged with said at least one distribution plate.

3. The floor system according to claim 1, wherein each one of said first support

elements comprises a pin engaged with said at least one distribution plate.

4. The floor system according to claim 2, wherein said pin comprises a nipple
extending from one end thereof, said nipple engaging a hole in said at least one distribution

plate.
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5. The floor system according to claim 4, wherein said nipple is threaded and said
hole is threaded.

6. The floor system according to claim 2, wherein said pin comprises a threaded hole
positioned at one end, said threaded hole receiving a threaded fastener extending through a

hole in said at least one distribution plate for attaching said pin thereto.

7. The floor system according to claim 1, further comprising a foundation plate
attached to said plurality of first support elements in spaced relation to said distribution plate,

said foundation plate being positionable on said floor surface.

8. The floor system according to claim 7, wherein at least one of said first support

elements comprises a pin attached to said foundation plate.

9. The floor system according to claim 7, wherein each one of said first support

elements comprises a pin attached to said foundation plate.

10. The floor system according to claim 8, wherein said pin comprises a threaded
hole positioned at one end, said threaded hole receiving a threaded fastener extending

through a hole in said foundation plate for attaching said pin thereto.

11. The floor system according to claim 1, further comprising:

at least one feed module positioned in at least one of said channels, said at

least one feed module comprising:
a cable connectable to a source of electrical power;
a first set of contacts electrically connected to said cable;
a second set of contacts electrically connected to said first set of contacts;

a container enclosing said first set of contacts, said container sized to fit

within said at least one channel.
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12. The floor system according to claim 1, further comprising:

at least one bus bar positioned in at least one of said channels, said at least

one bus bar comprising:
at least two elongate electrical conductors;

at least a first and a second set of contacts electrically connected to said

elongate electrical conductors;

a container enclosing said elongate electrical conductors and said first and

second sets of contacts, said container sized to fit within said at least one channel.

13. The floor system according to claim 1, further comprising:

at least one terminal box positioned within one of said base units, said at least

one terminal box comprising:
a container;
a first set of electrical contacts positioned within said container;
a second set of electrical contacts;

an electrical conductor connecting said second set of electrical contacts to

said first set of electrical contacts.

14. The floor system according to claim 1, further comprising:

at least one terminal box associated with one of said base units, said at least

one terminal box comprising:
a container;
a first set of electrical contacts positioned within said container;
a second set of electrical contacts;

an electrical conductor connecting said second set of electrical contacts to

said first set of electrical contacts.
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15. The floor system according to claim 1, further comprising at least one radio
frequency transmitter positioned within one of said base units, one of said channel covers or

one of said corner covers.

16. The floor system according to claim 1, further comprising:
a cable management boot for supporting a plurality of cables, said boot comprising:

a duct having an entrance opening and an exit opening oriented transversely

to said entrance opening, said duct comprising:

a back wall having a first edge positioned at said entrance opening and a
second edge positioned at said exit opening, said back wall defining a path between said

entrance opening and said exit opening;

a front wall positioned in spaced relation to said back wall, said front wall
having a first edge positioned at said entrance opening and cooperating with said first edge of
said back wall to define said entrance opening, said front wall further comprising a second
edge positioned in spaced relation to said second edge of said back wall, said second edges of

said front and back walls defining said exit opening.

17. The floor system according to claim 16, wherein said boot is positioned adjacent

to said at least one distribution plate.

18. A floor system positionable on a floor surface, said system comprising:

a plurality of base units positionable in spaced relation to one another on said
floor surface thereby defining a plurality of channels therebetween, each said base unit
comprising a base plate supported in spaced relation above said floor surface on a plurality of

support elements;

a plurality of channel covers positioned overlying said plurality of channels,

said channel covers being supported by adjacent ones of said base units; and
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a plurality of corner covers overlying a space formed where at least two of
said channels intersect one another, said corner covers being supported by adjacent ones of

said base units; wherem

for at least one of said base units, said support elements comprise a plurality

of pins engaged with said base plate and projecting transversely thereto.

19. The floor system according to claim 18, wherein said pins are distributed in

spaced apart relation across said base plate.

20. The floor system according to claim 18, wherein at least one of said pins
comprises a nipple extending from one end thereof, said nipple engaging a hole in said base

plate.

21. The floor system according to claim 20, wherein said nipple is threaded and said

hole is threaded.

22. The floor system according to claim 18, wherein at least one of said pins
comprises a threaded hole positioned at one end thereof, said threaded hole receiving a

threaded fastener extending through a hole in said base plate for attaching said pin thereto.

23. The floor system according to claim 18, further comprising a foundation plate
attached to said plurality of pins in spaced relation to said base plate, said foundation plate

being positionable on said floor surface.

24. The floor system according to claim 23, wherein at least one of said pins
comprises a threaded hole positioned at one end, said threaded hole receiving a threaded
fastener extending through a hole in said foundation plate for attaching said at least one pin

thereto.
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25. The floor system according to claim 18, further comprising:

an under plate underlying said base plate, said under plate being larger than

said base plate;

an electrically insulating substrate positioned between said under plate and

said base plate.

26. The floor system according to claim 18, further comprising:

at least one feed module positioned in at least one of said channels, said at

least one feed module comprising:
a cable connectable to a source of electrical power;
a first set of contacts electrically connected to said cable;
a second set of contacts electrically connected to said first set of contacts;

a container enclosing said first set of contacts, said container sized to fit

within said at least one channel.

27. The floor system according to claim 18, further comprising:

at least one bus bar positioned in at least one of said channels, said at least

one bus bar comprising:
at least two elongate electrical conductors;

at least a first and a second set of contacts electrically connected to said

elongate electrical conductors;

a container enclosing said elongate electrical conductors and said first and

second sets of contacts, said container sized to fit within said at least one channel.
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28. The floor system according to claim 18, further comprising:

at least one terminal box positioned within one of said base units, said at least

one terminal box comprising:
a container;
a first set of electrical contacts positioned within said container;
a second set of electrical contacts;

an electrical conductor connecting said second set of electrical contacts to

said first set of electrical contacts.

29. The floor system according to claim 18, further comprising:

at least one terminal box associated with one of said base units, said at least

one terminal box comprising:
a container;
a first set of electrical contacts positioned within said container;
a second set of electrical contacts;

an electrical conductor connecting said second set of electrical contacts to

said first set of electrical contacts.

30. The floor system according to claim 18, further comprising at least one radio

frequency transmitter positioned within one of said base units.

31. The floor system according to claim 18, further comprising:

at least one distribution plate comprising a distribution plate surface
supported in spaced relation above said floor surface on a plurality of first support elements;

wherein
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said at least one distribution plate has a greater surface area than any one of

said base units, said channel covers and said corner covers.

32. The floor system according to claim 31, further comprising:
a cable management boot for supporting a plurality of cables, said boot comprising:

a duct having an entrance opening and an exit opening oriented transversely

to said entrance opening, said duct comprising:

a back wall having a first edge positioned at said entrance opening and a
second edge positioned at said exit opening, said back wall defining a path between said

entrance opening and said exit opening;

a front wall positioned in spaced relation to said back wall, said front wall
having a first edge positioned at said entrance opening and, with said first edge of said back
wall, thereby defining said entrance opening, said front wall further comprising a second
edge positioned in spaced relation to said second edge of said back wall, said second edges of

said front and back walls defining said exit opening.

33. The floor system according to claim 32, wherein said boot is positioned adjacent

to said at least one distribution plate.

34. A floor system positionable on a floor surface, said system comprising:

a plurality of base units positionable in spaced relation to one another on said
floor surface thereby defining a plurality of channels therebetween, each said base unit
comprising a base plate supported in spaced relation above said floor surface on a plurality of

support elements;

a plurality of channel covers positioned overlying said plurality of channels,

said channel covers being supported by adjacent ones of said base units; and
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a plurality of corner covers overlying a space formed where at least two of
said channels intersect one another, said corner covers being supported by adjacent ones of

said base units;

at least one feed module positioned in at least one of said channels, said at

least one feed module comprising:
a cable connectable to a source of electrical power;
a first set of contacts electrically connected to said cable;
a second set of contacts electrically connected to said first set of contacts;

a container enclosing said first set of contacts, said container sized to fit

within said at least one channel.

35. A floor system positionable on a floor surface, said system comprising:

a plurality of base units positionable in spaced relation to one another on said
floor surface thereby defining a plurality of channels therebetween, each said base unit
comprising a base plate supported in spaced relation above said floor surface on a plurality of

support elements;

a plurality of channel covers positioned overlying said plurality of channels,

said channel covers being supported by adjacent ones of said base units; and

a plurality of corner covers overlying a space formed where at least two of
said channels intersect one another, said corner covers being supported by adjacent ones of

said base units;

at least one bus bar positioned in at least one of said channels, said at least

one bus bar comprising:
at least two elongate electrical conductors;

at least a first and a second set of contacts electrically connected to said

elongate electrical conductors;
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a container enclosing said elongate electrical conductors and said first and

second sets of contacts, said container sized to fit within said at least one channel.

36. A floor system positionable on a floor surface, said system comprising:

a plurality of base units positionable in spaced relation to one another on said
floor surface thereby defining a plurality of channels therebetween, each said base unit
comprising a base plate supported in spaced relation above said floor surface on a plurality of

support elements;

a plurality of channel covers positioned overlying said plurality of channels,

said channel covers being supported by adjacent ones of said base units; and

a plurality of corner covers overlying a space formed where at least two of
said channels intersect one another, said corner covers being supported by adjacent ones of

said base units;

at least one terminal box positioned within one of said base units, said at least

one terminal box comprising:
a container;
a first set of electrical contacts positioned within said container;
a second set of electrical contacts;

an electrical conductor connecting said second set of electrical contacts to

said first set of electrical contacts.

37. A floor system positionable on a floor surface, said system comprising:

a plurality of base units positionable in spaced relation to one another on said
floor surface thereby defining a plurality of channels therebetween, each said base unit
comprising a base plate supported in spaced relation above said floor surface on a plurality of

support elements;
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a plurality of channel covers positioned overlying said plurality of channels,

said channel covers being supported by adjacent ones of said base units; and

a plurality of corner covers overlying a space formed where at least two of
said channels intersect one another, said corner covers being supported by adjacent ones of

said base units;

at least one terminal box associated with one of said base units, said at least

one terminal box comprising:
a container;
a first set of electrical contacts positioned within said container;
a second set of electrical contacts;

an electrical conductor connecting said second set of electrical contacts to

said first set of electrical contacts.

38. A floor system positionable on a floor surface, said system comprising:

a plurality of base units positionable in spaced relation to one another on said
floor surface thereby defining a plurality of channels therebetween, each said base unit
comprising a base plate supported in spaced relation above said floor surface on a plurality of

support elements;

a plurality of channel covers positioned overlying said plurality of channels,

said channel covers being supported by adjacent ones of said base units; and

a plurality of corner covers overlying a space formed where at least two of
said channels intersect one another, said corner covers being supported by adjacent ones of

said base units;

at least one radio frequency transmitter positioned within one of said base

units.
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39. The floor system according to claim 38, wherein said radio frequency transmitter

comprises a motion sensor.

40. The floor system according to claim 38, wherein said radio frequency transmitter

comprises an identification beacon.

41. The floor system according to claim 38, wherein said radio frequency transmitter

comprises a combination motion sensor and identification beacon.

42. A cable management boot for supporting a plurality of cables, said boot

comprising:

a duct having an entrance opening and an exit opening oriented transversely

to said entrance opening, said duct comprising:

a back wall having a first edge positioned at said entrance opening and a
second edge positioned at said exit opening, said back wall defining a path between said

entrance opening and said exit opening;

a front wall positioned in spaced relation to said back wall, said front wall
having a first edge positioned at said entrance opening and, with said first edge of said back
wall, thereby defining said entrance opening, said front wall further comprising a second
edge positioned in spaced relation to said second edge of said back wall, said second edges of

said front and back walls defining said exit opening.

43. The boot according to claim 42, wherein said back wall comprises a concave

surface facing said front wall.

44. The boot according to claim 42, wherein said front wall comprises a convex

surface facing said back wall.
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45. The boot according to claim 42, further comprising:
a first sidewall extending between said front and back walls;

a second sidewall extending between said front and back walls, said second

sidewall being positioned in spaced relation to said first side wall.

46. The boot according to claim 45, wherein said first and second sidewalls are

positioned at opposite ends of said front and back walls.

47. The boot according to claim 45, further comprising at least a first flange attached

to said first sidewall, said first flange extending outwardly from said first sidewall.

48. The boot according to claim 47, further comprising at least a second flange
attached to said second sidewall, said second flange extending outwardly from said second

sidewall.

49. The boot according to claim 48, wherein said first and second flanges are

positioned adjacent to said front wall.
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