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SYSTEMS AND METHODS FOR DUST AND LIQUID PROTECTED
CONTINUOUS ACCESS BUSWAY TRUNKING SYSTEMS

CROSS-REFERENCE TO RELATED APPLICATIONS

This application claims the benefit of co-pending, commonly assigned U.S. Provisional Patent
Application No. 63/048,497, which was filed on July 6, 2020. The entire content of the foregoing

provisional application is incorporated herein by reference.
BACKGROUND
1. Technical Field

The present disclosure provides advantageous liquid and dust resistant continuous access busway
systems that offer the ability to install electrical distribution plugs at any point throughout the run,
thereby allowing the busway to be completely populated with distribution plugs while maintaining a
high level of ingress protection. As used herein, continuous access refers to a busway that does not

have individual ports for tapping off power.

2. Background Art

Existing busbar truncating systems that are capable of high resistance to liquid and dust offer only a

limited number of access points for electrical distribution plugs.

A need exists for the flexibility of continuous access busway systems that accommodates installation
of electrical distribution plugs at any point throughout the run, and busway systems that are suitable

for use in locations or environments that could subject the system to dust and liquids.
SUMMARY

The disclosed high resistant liquid and dust protected busway system significantly enhances
flexibility and utility in the field relative to traditional busway systems. The disclosed busway system
supports utilization of various add-ons to an existing system that increases the ingress protection
capability of a standard open channel busway well above the industry standard of IP-54 (e.g., NEMA

Type 3X standard, or the like).

In exemplary embodiments, the open channel of the disclosed busway allows installation of one or
more distribution plugs of various sizes into the channel. The remaining open portions of the
busway may then be sealed with press fit closure strip(s). The openings around the distribution
plugs may be sealed with a water resistant assembly. The end feed junction boxes which provide

power to the system may be sealed utilizing additional components that are
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configured/dimensioned to seal all remaining openings. The sealing functionalities associated with
the present disclosure provide highly advantageous flexibility in the positioning and/or number of
add-ons, e.g., distribution plugs, that may be added to the busway while achieving a level of sealing
that is suitable for use in challenging environments, e.g., environments that involve high levels of

liquid, dust and/or other potential contaminants.

In exemplary embodiments, a bent metal boot may be used to cover a substantial amount of the
openings and may be applied to the support plate. A molded channel seal may be used to close off

the remaining opening in the top of the housing.

The disclosed liquid and dust resistant continuous access busway system has wide ranging
applicability, including specifically in hazardous environments where higher amounts of liquid and
dust would be of concern to an electrical distribution system. More generally, the disclosed busway

systems have particular utility in various industrial, hazardous, and outdoor applications.

In accordance with embodiments of the present disclosure, an exemplary busway system is
provided. The busway system includes a first busway, a second busway, and a joint seal coupling the
first busway to the second busway. The first busway includes a first end and an opposing second
end. The second busway includes a third end and an opposing fourth end. The joint seal includes
panels configured to at least partially slide over the first or the opposing second end of the first
busway, and at least partially slide over the third or the opposing fourth end of the second busway
to couple the first busway to the second busway. The joint seal creates a seal at a joint formed by

the first busway, the second busway, and the joint seal.

The seal created by the joint seal prevents infiltration of dust and liquid through the joint. In some
embodiments, the joint formed by the first busway, the second busway, and the joint seal is rated
NEMA 3X. The first busway and the second busway can each include a top wall, side walls, and
bottom flanges extending from the respective side walls in a spaced manner, the bottom flanges
forming a channel therebetween extending into a hollow interior of the first busway and the second
busway. The first busway and the second busway can each include a pair of extensions protruding
from the top wall and extending parallel to a length of the first busway and the second busway,
respectively. In some embodiments, each extension of the pair of extensions can define an L-shaped

or a T-shaped configuration.

The busway system can include a coupler including a top surface and side flanges extending from the
top surface to define a hollow space therebetween. The coupler is configured to be slidingly

positioned over and engaged with the pair of extensions on the first and second busways over the
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joint formed by the coupler seal. The panels of the joint seal can include a top panel connected to
side panels by lateral connecting members, and bottom flanges spaced from each other to align with
a channel formed in a bottom surface of the first and second busways. The panels of the joint seal
can include a rib configured to limit a depth by which the first and second busways slide into the

joint seal.

The busway system can include a coupler seal configured to snap fit over and at least partially
receive the coupler. The busway system can include an endfeed including a third busway coupled to
the first busway or the second busway, the endfeed providing power to the third busway, the first
busway, and the second busway. The busway system can include an endfeed boot positioned
around the third busway and encasing one side of the endfeed. The busway system can include one
or more tap off boxes mechanically and electrically coupled within a channel of the first busway or
the second busway. The busway system can include an endcap seal including top, side and bottom
plates configured to be at least partially inserted within a hollow interior of the first busway or the
second busway. The busway system can include an endcap configured to fit over a protruding end
of the endcap seal, and at least partially fit over the first end or the second opposing end of the first

busway, or the third end or the opposing fourth end of the second busway.

According to embodiments of the present disclosure, an exemplary method for assembling a busway
system is provided. The method includes at least partially sliding panels of a joint seal over a first
end or an opposing second end of a first busway. The method includes at least partially sliding the
panels of the joint seal over a third end or an opposing fourth end of a second busway to couple the
first busway to the second busway. The joint seal creates a seal at a joint formed by the first

busway, the second busway, and the joint seal.

The method includes sliding a coupler over a pair of extensions protruding from a top wall of the first
and second busways, the coupler positioned over the joint formed by the first busway, the second
busway, and the joint seal. The method includes snap fitting a coupler seal over the coupler. The
method includes coupling a third busway of an endfeed to the first busway or the second busway,

the endfeed providing power to the third busway, the first busway and the second busway.

Additional features, functions and benefits of the disclosed busway systems will be apparent from
the detailed description which follows, particularly when read in conjunction with the appended

figures.
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BRIEF DESCRIPTION OF FIGURES

To assist those of ordinary skill in the art in making and using the disclosed busway systems,

reference is made to accompanying figures, wherein:

FIG. 1 is a depiction of an open channel busway that includes exemplary seals associated with a joint

coupler seal, and a busway housing joint seal;

FIG. 2 is a depiction of an open channel busway with an add-on component/distribution plug
mounted with respect thereto, with a closure strip providing sealing functionality to the busway
adjacent the add-on component and a water resistant assembly that seals openings associated with

the add-on component/distribution plug;

FIG. 3 is a depiction of an open channel busway with a bent metal boot covering a substantial

amount of the openings and a channel seal closing off the remaining openings;

FIG. 4A, FIG. 4B and FIG. 4C each provide information concerning applicable rating systems, with FIG.
4A providing an ingress protection (IP) ratings chart, FIG. 4B providing a description of a first digit of

the IP rating, and FIG. 4C providing a description of a second digit of the IP rating;

FIG. 5A and FIG. 5B depict a straight portion of busway with a sleeve positioned around a segment

thereof;
FIG. 6A and FIG. 6B depict two straight busway portions coupled to each other by a coupler;

FIG. 7A and FIG. 7B depict a joint sleeve sealing a coupling region between first and second busway

portions;

FIG. 8A and FIG. 8B depict a joint seal unit being applied to a sleeved busway and a joint sleeve;
FIG. 9A and FIG. 9B depict an elbow portion of a busway that is sleeved;

FIG. 10A, FIG. 10B and FIG. 10C depict assembly of portions of a busway;

FIG. 11A, FIG. 11B and FIG. 11C depict assembly of the previously referenced busway portions to

further busway portions and an endfeed stub;
FIG. 12A, FIG. 12B and FIG. 12C depict components used to assemble an endfeed/stub;
FIG. 13A and FIG. 13B depict an endfeed boot mounted with respect to an endfeed;

FIG. 14A and FIG. 14B depict internal sealing of an endfeed;
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FIG. 15A, FIG. 15B, and FIG. 15C depict an endcap mounted with respect to a busway with a joint

seal unit positioned over the unsleeved portion of the busway;

FIG. 16A, FIG. 16B and FIG. 16C depict notch regions associated with a sleeve;

FIG. 17A, FIG. 17B and FIG. 17C depict mounting of a hanger relative to a sleeved busway;
FIG. 18 depicts an exemplary busway system;

FIG. 19 depicts an exemplary busway system;

FIG. 20 depicts an exploded view of the exemplary busway system of FIG. 19;

FIG. 21 depicts a side view of an exemplary busway of FIG. 19;

FIG. 22A and FIG. 22B depict perspective and side views of a coupler of the exemplary busway

system of FIG. 19;
FIG. 23 depicts a joint seal of the exemplary busway system of FIG. 19;

FIG. 24A and FIG. 24B depict top and bottom perspective views of a coupler seal of the exemplary

busway system of FIG. 19;
FIG. 25 depicts an endcap seal of the exemplary busway system of FIG. 19; and
FIG. 26 depicts an endcap of the exemplary busway system of FIG. 19.

DESCRIPTION OF EXEMPLARY EMBODIMENTS

As described herein, liquid and dust resistant continuous access busway systems are provided that
offer the ability to install electrical distribution plugs at any point between joints throughout a
busway run, thereby allowing the busway to be completely populated with distribution plugs while
maintaining a high level of ingress protection, e.g., in challenging environments where liquid, dust
and/or other contaminants are likely to be encountered. In exemplary embodiments of the present
disclosure, the disclosed busway system satisfies at least the following criteria: (i) provides
protection from water splashed/sprayed from all directions (i.e., 360° protection), (ii) provides
protection against dust and/or debris, (iii) functions in a manner consistent with the operational
requirements of an open channel busway, (iv) does not impede use and/or operation of an
associated hanger system for the busway, and (v) does not affect the pluggable space of the busway

system.

In some exemplary embodiments of the present disclosure, the plug-in units/enclosures are rated
(at a minimum) NEMA 3R. In some exemplary embodiments of the present disclosure, the plug-in

5
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units/enclosures are rated (at a minimum) NEMA 3X. For example, plug-in units/enclosures generally
include, but are not limited to, wireless communications, network connectivity and the like. To
ensure rating compliance, drop cords and/or receptacles associated with the disclosed busway
system are advantageously protected in like manner to the busway system. In exemplary
embodiments, the disclosed system (when assembled with plug-ins) maintains a minimum rating of
IP54. FIGS. 4A-4C provide relevant information for rating purposes, including the ingress protection
(IP) ratings chart of FIG. 4A with code identification for solid foreign object protection and water

ingress protection.

With further reference to the figures, exemplary implementations of the present disclosure are
provided. Specifically, FIGS. 1, 2 and 3 provide schematic depictions of open channel busways with

add-on component/distribution plugs mounted with respect thereto.

With initial reference to FIG. 1, a busway 10 (e.g., a busbar) is schematically depicted with a seal for
the joint coupler 11 and a further seal for the busway housing joint 13. The seal for the joint coupler
11 is advantageously secured relative to the top of the joint to seal it off, whereas the seal for the

busway housing joint 13 functions as an intermediary seal between busway housings.

As shown in FIG. 2, an elongated press fit closure strip 15 is mounted with respect to the busway 10
adjacent to an add-on component/distribution plug 17 to close off an elongated channel or opening
21 of the busway 10, and to provide sealing functionality to the busway 10 adjacent the add-on
component. As also shown in FIG. 2, a water resistant snap-in assembly 21 is mounted to relative to
the press fit closure strip 15 and the add-on component/distribution plug 17 to seal openings

associated therewith.

FIG. 3 shows an open channel busway 10 with a bent metal boot 23 that covers a substantial amount
of the openings of the busway 10, and a channel seal 25 closing off the remaining openings, seams
or cracks in-between components of the busway 10, thereby preventing or reducing dust and liquid

infiltration.

With reference to FIGS. 5A and 5B, a straight section of busway 10 is schematically depicted with a
sleeve 12 positioned around a portion thereof. The sleeve 12 is generally dimensioned to extend for
a length that leaves a portion of the busway 10 uncovered by the sleeve 12 on each side (i.e.,
uncovered sections 14, 16 on opposing sides of the sleeve 12). The lengths of the uncovered
sections 14, 16 of busway 10 may be the same or different from each other, although such
uncovered sections 14, 16 are generally of comparable dimension. An exemplary length for the

uncovered sections 14, 16 of busway 10 can be about 15 inches, although the present disclosure is
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not limited by or to such exemplary length. The sleeve 12 is generally secured to busway 10, e.g., by
way of adhesive or the like. In an exemplary embodiment of the present disclosure, one or more
segment(s) of two-sided tape 18a, 18b may be positioned between the sleeve 12 and the busway 10
at either end of the sleeve 12. Alternative techniques/mechanisms for fixing the sleeve 12 relative

to the busway 10 may be employed, as will be apparent to persons skilled in the art.

Turning to FIGS. 6A and 6B, a coupler 20 functions to connect and secure/couple the first and second
straight busway portions 10a, 10b to each other. At least a portion of the endpoints of the busway
portions 10a, 10b are received by and retained within a complementary hollow section of the
coupler 20 to join the opposing busway portions 10a, 10b. Each of the straight busway sections 10a,
10b are covered in part by sleeves 12a, 12b, respectively. The sleeves 12a, 12b leave uncovered end
sections 14, 16 of the respective straight busway portions 10a, 10b, and such uncovered end

sections 14, 16 allow a bottom coupler 22 to move for joint insertion.

With reference to FIGS. 7A and 7B, the coupling region 24 between the straight busway sections 10a,
10b is advantageously sealed by a joint sleeve 30 that is slidably movable along the exterior of one of
the sleeved busway sections (e.g., the joint sleeve 30 is capable of sliding along the exterior of
sleeves 12a, 12b). As shown in FIG. 7A, joint sleeve 30 is initially spaced from the coupling region 24,
but is moved along the sleeved busway section (i.e., sleeve 12a or sleeve 12b) until the joint sleeve
30 overlays the coupling region 24 as shown in FIG. 7B. The joint sleeve 30 advantageously overlays
the sleeved busway sections (e.g., the combination of busway 10a and sleeve 12a, and the busway
10b and sleeve 12b) at opposed ends of the joint sleeve 30. Thus, the length of joint sleeve 30 is
sufficiently long to fully cover the coupling region 24 and to extend to a limited extent over the
sleeve 12a, 12d portion of the opposed coupled busway sections. The joint sleeve 30 therefore
covers in their entirety the coupler 20, the exposed sections 14, 16, and at least partially covers the
ends of the sleeves 12a, 12b. The joint sleeve 30 can generally be centered on the coupling region

24 in its final sealing position.

As shown in FIGS. 8A and 8B, a joint seal unit 34 is mounted with respect to the busway assembly to
seal the opening between the joint sleeve 30 and the sleeved busway portion (i.e., the combined
busway 10b and sleeve 12b). In the exemplary embodiment of FIGS. 8A and 8B, the joint seal unit 34
includes a first U-shaped bracket member 36 and a second U-shaped bracket member 38. The
bracket members 36, 38 are configured and dimensioned to engage the exterior of the joint sleeve
30 and the sleeved busway portion over sleeve 12b. In exemplary embodiments of the present
disclosure, the two bracket members 36, 38 can be identical, i.e., they are interchangeable. Either

bracket member 36, 38 can therefore be used as a bottom of the bracket assembly or the top of the
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bracket assembly, simplifying the assembly process. As shown in FIGS. 8A and 8B, on the visible side,
the first bracket member 36 includes an L-shaped flange portion 40 that defines a pair of grooves 42
along a distal edge thereof and a centrally positioned aperture 44 formed in the outwardly extending
flange section (e.g., a horizontally extending section). The horizontally extending section can extend
substantially perpendicularly from the vertically extending section of the L-shaped flange portion 40.
The bracket member 36 includes a central connecting section 41 that joins the L-shaped flange
portion 40 with extensions 43 configured and dimensioned to be at least partially inserted into and
engaged or interlocked with grooves 45 of the second bracket member 38. The second bracket
member 38 includes a cooperatively dimensioned L-shaped flange portion 46 that defines two
downwardly directed extensions 48 (e.g., interlocking or engaging pins) that are configured and
dimensioned to be at least partially inserted into and engaged or interlocked with the grooves 42 of
first bracket member 36. Second bracket member 38 also defines a central aperture 50 that aligns
with aperture 44 of the first bracket member 36 when the two bracket members 36, 38 are engaged
around the joint sleeve 30 and the sleeved busway portion. The bracket member 38 includes a
central connecting section 47 that joins the flange portions 46 to an L-shaped bracket 49 including
grooves 45 configured to engage with the extensions 43 of the bracket member 36. The first and
second bracket members 36, 38 generally include internal gasketing to seal against the outer
surfaces of the joint sleeve 30 and the sleeved busway portion. The gasketing may be adhered to at
least a portion of the inner surface of the first/second bracket members 36, 38, or may be an
independent component that is positioned therewith. Once engaged with each other, the
first/second bracket members 36, 38 may be attached relative to each other, e.g., by a nut/bolt
arrangement (not pictured) through aligned apertures 44, 50 (on both sides of the bracket members
36, 38). The nut/bolt attachment advantageously compresses the internal gasketing, thereby
enhancing the sealing between the joint seal unit 30 and the sleeved busway (10b, 12b).
Comparable bracketing is put in place on the opposite end of the joint seal unit 30 {not pictured) and

in other transition regions along the disclosed busway.

As shown in FIGS. 9A and 9B, an elbow portion 60 capable of being used with the busway 10 is
depicted with an L-shaped sleeve 62 positioned thereover. Although FIGS. 9A and 9B depict elbow
geometries, it should be understood that similar sleeving techniques would be undertaken in other
busway junctures, e.g., tees, as will be apparent to persons skilled in the art. In exemplary
embodiments, sleeve 62 may be assembled with appropriate cut pieces of housing sleeve material
(e.g., sleeve portions 12a and 12b may be cut so as to accommodate the L-shaped geometry of an
elbow portion 60 in the busway. The protective sleeve 62 typically runs the same length as

conventional limiting strips, as are known in the art. Sleeve 62 is generally secured with respect to
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the elbow portion 60 of the busway with an adhesive (e.g., double-sided tape, adhesive, or the like)

and may be sealed relative to the elbow portion 60 with an epoxy.

FIGS. 10A-10C schematically depict assembly of an elbow portion 60 covered, in part, by sleeve 62
with a straight, sleeved straight busway portion (i.e., busway 10b in combination with sleevel2b).
As with the joint region 24 described above with reference to FIGS. 7A and 7B, the sleeved elbow
busway portion 60, 62 may initially be joined to the straight sleeved busway portion 10b, 12b and a
joint coupler 70 may be slid to cover the non-sleeved region therebetween. Once the joint coupler
70 is in proper position relative to the sleeved elbow busway portion 60, 62 and the straight sleeved
busway portion 10b, 12b (i.e., the joint coupler 70 is positioned to cover all non-sleeved extension
regions of both busway portions (busway 10b and elbow portion 60), then bracket assemblies 34a,
34b may be secured at the joints with the joint coupler 70 as described above with reference to
bracket assembly 34. Internal gasketing member(s) can contribute to the sealing functionality of the

bracket assemblies 34a, 34b.

Turning to FIGS. 11A-11C, further assembly of a busway system according to the present disclosure is
schematically depicted. In particular, as shown in FIG. 11A, elbow busway portion 60, 62 (e.g., elbow
assembly) may be joined to additional busway portions. Indeed, the present disclosure provides
almost infinite flexibility in assembling an effective busway system for use in environments exposed
to potentially damaging elements, e.g., liquid, dust and the like. Thus, an additional straight sleeved
busway portion 80 can be joined to elbow busway portion 60,62 and the exposed region can be
covered by joint seal unit 90 in the same manner described above for joint seal unit 70. Opposite
ends of joint seal unit 90 are secured relative to the underlying busway portions by bracket
assemblies 34c, 34d. As also shown in FIG. 11A, an additional joint seal unit 92 can be positioned
“at-the-ready” over sleeved straight busway portion 80, pending attachment of busway portion 80

to a further busway component.

As shown in FIGS. 11B and 11C, the free end of sleeved straight busway portion 80 can be secured
relative to an endfeed/stub 100. Once the endfeed stub 100 is joined to sleeved straight busway
portion 80, the joint seal unit 92 is slid over the exposed region therebetween and bracket
assemblies 34e, 34f (FIG. 11B) are applied to the junction regions to maintain a sealed position of the
joint seal unit 92 relative to the busway portion 80. Internal gasketing enhances sealing
therebetween. An endfeed boot 120 can be secured to the endpoint of the busway between the

joint seal unit 92 and the endfeed/stub 100.

With reference to FIGS. 12A-12C, the components used to assemble an endfeed stub 100 are
schematically depicted. In particular, FIG. 12A depicts an exemplary box structure 102 that includes

9
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mounted apertures along edges and faces thereof. FIG. 12B depicts a hanger 104 that may be
mounted to an edge face of the box structure 102 to facilitate mounting of endfeed stub 100 relative
to a desired structure. FIG. 12C depicts a gland plate 106 that may be mounted with respect to an

open face of the box 102 to encase the internal volume thereof.

Turning to FIGS. 13A and 13B, an integrally formed endfeed boot 120 is schematically depicted in
combination with endfeed stub 100. Of note, endfeed stub 100 includes a pair of hangers 104, 104a
mounted with respect to a top surface for mounting purposes. Endfeed boot 120 may be injection
molded as an integral unit and is configured/dimensioned to extend over a non-sleeved portion of
busbar 122. A sleeve (not shown in FIGS. 13A, 13B) can be extended over the region of busbar 122
that remains unshielded when mounted relative to endfeed boot 120 and endfeed stub 100, as
shown in FIG. 13B. Endfeed boot 120 advantageously seals off the entire front of endfeed 100,
including punch outs for ISO ground bolts. A gasket member, e.g., an adhesive-backed gasket (not
pictured), may be positioned between endfeed boot 120 and endfeed stub 100 to provide enhanced

sealing therebetween.

With reference to FIGS. 14A and 14B, further details relative to the sealing/water protection of
endfeed stub 100 is schematically depicted. In particular and as shown in FIG. 14A, adhesive backed
gasket material 124 may be applied to inner surfaces of endfeed 100 to seal off openings therein,
e.g., punch outs for unused ground (GND) terminals and the like. With reference to FIG. 14B,
exemplary regions where openings in the structure may exist are noted, i.e., openings 126a, 126b,
126¢. These openings are merely illustrative of potential openings that may present themselves.
Such openings may be sealed by further adhesive backed material, application of an epoxy, other

sealing techniques, or combinations thereof, as will be apparent to persons skilled in the art.

Turning to FIGS. 15A-15C, an endcap 130 may be mounted with respect to a sleeved busbar 132 and
a joint sleeve 134 may be slid over the unsleeved portion of busbar 132 so as to protect the region
between endcap 130 and sleeve 136. The joint sleeve 134 can cover at least a portion of flanges
extending from the endcap 130 to secure the endcap 130 to the endpoint of the busbar 132, such
that the flanges are positioned between the busbar 130 and the joint sleeve 134. The endcap 130
may be injection molded and a sealing member, e.g., an adhesive backed gasket, may be positioned

between the endcap 130 and the busbar 132 to enhance sealing therebetween.

FIGS. 16A-16C schematically depict features of an exemplary sleeve 150 according to the present
disclosure. The cross-section of the sleeve 150 as depicted in FIG. 16A illustrates that the hollow
interior formed by the walls of the sleeve 150 is configured and dimensioned complementary to the
outer surface of the busbar to allow for sliding of the sleeve 150 onto the busbar. In particular,
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sleeve 150 may feature one or more notch regions 152, 154 on the top and/or bottom of the sleeve
150 to facilitate cut out of the sleeve material for interaction directly with the underlying busway,
e.g., to mount busway hanger(s) and/or tap off(s). The notch regions 152,1 54 can be substantially
aligned on opposing sides of the sleeve 150, and define a height (as measured between outer
surfaces) smaller than a height of the non-notch sections of the sleeve 150. For purposes of this
description, the “top” of sleeve 150 is that surface of the sleeve that is positioned or oriented
“upward” when utilized in the field, and the “bottom” of sleeve 150 is that surface of the sleeve that
is positioned or oriented “downward” when utilized in the field. The length of the notch regions
152, 154 is generally selected to accommodate the accessory elements that are typically mounted
with respect to a busway, i.e., hangers, tap offs and the like. As shown in FIG. 16C, notch region 154
on the “bottom” of sleeve 150 can be of greater length than notch region 152 on the “top” of sleeve
150. These relative dimensions are designed to accommodate the greater area generally required to
mount tap offs as compared to hangers. However, the present disclosure is not limited by or to such
relative dimensioning of top/bottom notch regions, and the top/bottom notch regions may be of the
same length in exemplary embodiments of the present disclosure. The noted notch regions 152, 154
may be formed in the extrusion formation process of sleeve 150 or through other manufacturing

techniques, as will be apparent to persons skilled in the art.

FIGS. 17A-17C schematically depict a hanger 170 mounted with respect to a busway 180 that is
covered by a sleeve 182. Hanger 170 includes a substantially planar base 172 and an upwardly
extending, threaded conduit 174 mounted with respect thereto. A coupling member 176 facilitates
mounting of conduit 174 relative to base 172. An adhesive backed gasket 178 is positioned below
the base 172 of hanger 170 for sealing of hanger 170 relative to busway 180 and sleeve 182. As
shown in FIG. 17B, a notch region of sleeve 182 has been removed, thereby exposing busway 180
therebelow. As shown in FIG. 17C, hanger 170 and gasket 178 are positioned over the exposed
portion of busway 180, i.e., the region exposed when the notch region of sleeve 182 is removed.
Conduit 174 engages a threaded opening in busway 180 and, when tightened relative to busway
180, compresses gasket 178 relative to busway 180 and sleeve 182, thereby forming an effective seal

therebetween.

With reference to FIG. 18, an exemplary busway system 200 according to the present disclosure is
schematically depicted. The busway system 200 includes (i) a series of sleeves 202, 204, 206, (ii) a
series of joint couplers 208, 210, 212, 214, 216, (iii) a series of bracket assemblies 218, 220, 222, 224,
226, 228, 230, 232, 234, {iv) a sleeved elbow 235, (v) an endfeed 236 with endfeed boot 238, and {vi)
an endcap 240. The sleeves include upwardly directed notch regions 242, 244, 246. Downwardly

directed notch regions are not visible. Similarly, the underlying busways are not visible. Busway
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system 200 is merely illustrative of an arrangement that may be effectuated according to the
present disclosure. The assembled busway system 200 is well suited to use in challenging
environments to withstand such ambient challenges as liquids, dust and other potential

contaminants.

With reference to FIGS. 19 and 20, perspective and exploded views of an exemplary busway system
300 according to the present disclosure are schematically depicted. The busway system 300 includes
one or more busbars or busways 302a, 302b configured to detachably coupled to each other using
components of the busway system 300. FIG. 21 is a side view of the busway 302a, although it should
be understood that the busway 302b defines a substantially similar structure. With reference to
FIGS. 19, 20 and 21, each of the busways 302a, 302b includes a top wall 304, side walls 306, 308
extending substantially perpendicularly from the top wall 304, and bottom flanges 310, 312
extending inwardly towards each other. The flanges 310, 312 can extend substantially
perpendicularly relative to the respective side walls 306, 308. The flanges 310, 312 are spaced from
each other to define a channel 314 therebetween. In combination, the top wall 304, side walls 306,
308, and bottom flanges 310, 312 define a hollow interior or enclosure formed by the busways 302a,
302b that extends the length of the busway 302a, 302b between opposing ends (e.g., first and

second ends).

The busways 302a, 302b each include a pair of extensions 316, 318 protruding from the top wall
304. The extensions 316, 318 extend substantially perpendicularly from the top wall 304 and can
define a substantially T-shaped configuration or a substantially L-shaped configuration (e.g., with the
lateral extensions protruding in opposing directions). For example, as shown in FIG. 21, the
extensions 316, 318 can define L-shaped protrusions that include a vertical member that initially
extends perpendicularly from the top wall 304, and a horizontal member that extends
perpendicularly from the vertical member. In some embodiments, one of the extensions (e.g.,
extension 318) can include a step 319 connected to the vertical member and the top wall 304. The
step 319 can act as a keying element to assist with alignment of components during assembly. The
extensions 316, 318 are spaced laterally from each other and extend along the length of the busway
3023, 302b. The busways 302a, 302b include multiple pairs of extensions 316, 318, with each pair
separated from the next pair by a predetermined space or gap. The gap allows for addition or
removal of components of the busway system 300 as will be discussed in greater detail below.
Although illustrated as being straight or linear extensions of material, in some embodiments, one or
more busways can form a non-linear configuration (e.g., an angled or curved corner joint, or the

like).
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With reference to FIG. 21, the busways 302a, 302b include a groove or channel 480, 482 formed in
the respective side wall 306, 308 immediately adjacent to the top wall 304. The channel 480, 482
extends the length of the busway 302a, 302b. The inner surface of the top wall 304 within the
channel 480, 482 includes a groove 484, 486 extending the length of the channel 480, 482. As will
be discussed in greater detail below, the channels 480, 482 are configured to receive a
complementary engagement feature of the coupler seal 376 such that the engagement feature
snaps into the groove 484, 486. The bottom flanges 310, 312 each include substantially L-shaped
extensions 488, 490 that include a vertical member perpendicularly extending from the bottom
flanges 310, 312, and horizontal members that extend perpendicularly from the vertical members
and towards each other. The extensions 488, 490 form a channel therebetween that can be
configured and dimensioned to receive a rotatable feature of a tap off box 404 to ensure proper
alignment of the tap off box 404 with the busway 302a, 302b. In some embodiments, one of the
extensions 488, 490 can include a step 494 formed at the bottom flange 310, 312 and the vertical
member of the extension 488, 490, the step 494 acting as a keying element to ensure proper
orientation of the tap off box 404. The interior of the busway 302a, 302b can include multiple
flanges 496-508 extending from the inner walls, with one or more of the flanges 496-508 acting as
conductors for electrical and mechanical engagement with the conductors of a power distribution

paddle of the tap off box 404.

With reference to FIGS. 19, 20, 22A and 22B, the busway system 300 includes one or more couplers
320 (e.g., metal couplers) and one or more joint seals 322 (e.g., plastic joint seals) for coupling two
busways 302a, 302b to each other. Each coupler 320 includes a substantially planar top surface 324
and side flanges 326, 328 (e.g., side walls) that extend downwardly substantially perpendicularly
relative to the top surface 324. A bottom surface 510 includes substantially L-shaped flanges 512,
514 extending substantially perpendicularly from the bottom surface 510 and towards the
respective side flanges 326, 328. In particular, each flange 512, 514 includes a vertical member
extending perpendicularly from the bottom surface 510, and a horizontal member extending
perpendicularly from the vertical member towards the respective side flange 326, 328. The
configuration of the flanges 512, 514 and flanges 512, 514 forms a substantially L-shaped inner
groove 516, 518 between the flanges 326, 328 and flanges 512, 514. The grooves 516, 518 are
configured and dimensioned complementary to the L-shaped extensions 316, 318 at the top wall
304 of the busway 302a, 302b. One of the flanges (e.g., flange 514) can include a cutout 520
extending the length of the coupler 320, the cutout 520 configured complementary to the step 319
of the busway 302a, 302b. In some embodiments, one of the flanges 512, 514 can include a groove

522 formed in the outer surface near the intersection of the flange 512, 514 and the top surface 324.
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In some embodiments, the flanges 512, 514 can include one or more openings 524 formed therein.
In some embodiments, the openings 524 can be threaded and configured to receive one or more set

screws for securing the coupler 320 to the extensions 316, 318 of the busway 302a, 302b.

During assembly, the space defined between the flanges 326, 328, 512, 514 is configured to receive
and surround the extensions 316, 318, with the outwardly directed flanges 512, 514 being
positioned under the lateral extension of the T-shaped or L-shaped extensions 316, 318, thereby
engaging with and preventing removal of the coupler 320 from the extensions 316, 318. The flanges
326, 328,512, 514 can therefore hook around the extensions 316, 318 to prevent upward removal
of the coupler 320 relative to the busway 302a, 302b. The coupler 320 can therefore be slid onto
one end of the busway 302a, 302b and engaged with the extensions 316, 318, allowing the coupler
320 to be slid along the top wall 304 of the busway 302a, 302b with the extensions 316, 318 guiding

sliding movement of the coupler 320 along the top wall 304.

With reference to FIGS. 19, 20 and 23, the joint seal 322 includes a top, central panel 330 connected
to side panels 332, 334 by lateral connecting members 336, 338. In some embodiments, the central
panel 330 can define the same width as the width of the side panels 332, 334 (as measured between
front and rear edges 352, 353), with the connecting members 336, 338 defining a substantially
smaller width. Each side panel 332, 334 includes an inwardly directed bottom flange 340,342
extending towards each other. The bottom flanges 340, 342 are spaced from each other to define a
channel therebetween. In some embodiments, the channel between the flanges 340, 342 can be
substantially equal in distance as the channel 314 between flanges 310, 312 of the busway 302a,
302b. When assembled, the channel between the flanges 340, 342 allows for a continues channel

314 to be formed between connected busways 302a, 302b.

Each joint seal 322 includes a central rib 344, 346 that extends centrally along the inner surface of at
least the side panels 322, 334 and bottom flanges 340, 342. In some embodiments, the central rib
344, 346 extends beyond the edge of the bottom flanges 340, 342, forming two endpoints 348, 350
extending towards each other. The edges of the bottom flanges 340, 342 are spaced a substantially
equal distance as the width of the channel 314 of the busways 302a, 302b such that when coupled
together, a continuous, uniform channel is formed between the busways 302a, 302b and the joint
seal 322. The central rib 344, 346 can act as a stop for limiting how far the respective busways 302a,
302b can join with the joint seal 322. In some embodiments, the joint seal 322 can include
engagement features 354, 356, 358, 360 (e.g., diversion flanges, or the like) extending from
opposing sides of connecting members 336, 338 between the central panel 330 and the side panels

332, 334. The features 354, 356, 358, 360 can be configured to sit against the inner walls of the
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busways 302a, 302b to divert or redirect any potential ingress of water and/or dust away from
conducts that are disposed inside of the busway 302a, 302b, thereby acting as one of the protective
features of the assembly. engage and/or interlock with the top wall 304 of the busways 302a, 302b
to maintain the components assembled. The joint seal 322 includes engagement features 362, 364,
366, 368 (e.g., flanges, or the like) extending inwardly from an upper, inner surface of the side panels
332, 334 and configured to engage top corners of the busways 302a, 302b during assembly. The
joint seal 322 includes engagement features 370 (e.g., T-shaped flange, not visible on side panel 334)
extending from the central rib 344, 346 between the top and bottom edges of the side panels 332,
334, and engagement features 372, 374 extending from the central rib 344, 346 at or near the
bottom flanges 340, 342. The flanges 370, 372, 374 are configured to engage with side walls 306,
308 and bottom flanges 310, 312, respectively, of the busways 302a, 302b during assembly to
prevent the housing of the busway 302a, 302b from flaring out, ensuring a tight seal between the

joint seal 322 and the busways 302a, 302b.

For assembly, the coupler 320 can be slid over and engaged with extensions 316, 318 of the busway
3023, and the end of the busway 302a can be inserted into the enclosure formed on one side of the
joint seal 322 until the edges of the busway 302a abut the central rib 344, 346. During insertion of
the busway 302a within the confines of the central panel 330, side panels 332, 334, and bottom
flanges 340, 342, the engagement features of the joint seal 322 can engage with corresponding
structures on the walls of the busway 302a to maintain connection of the busway 302a with the joint
seal 322 via, e.g., a friction fit, a snap fit, combinations thereof, or the like. The busway 302b can be
inserted into the opposing side of the joint seal 322 in a substantially similar manner as the busway
302a. Once both busways 302a, 302b have been engaged with the joint seal 322, the coupler 320
can be slid over the joint between the busways 302a, 302b and the joint seal 322. In some
embodiments, the coupler 320 can be centered over the joint between the busways 302a, 302b and
the joint seal 322. By accommodating the profile of the busways 302a, 302b, the joint seal 322
prevents infiltration of dust and/or liquid into the formed joint. The coupler 320 assists in covering
the joint to further prevent infiltration of dust and/or liquid into the formed joint between the

busways 302a, 302b. [

With reference to FIGS. 19, 20, 24A and 24B, the busway system 300 includes a coupler seal 376
configured to be secured over the coupler 320 to prevent passage of dust and/or liquid into the joint
between the busways 302a, 302b and the joint seal 322. The coupler seal 376 includes a solid
central body section 378 that can define a substantially rectangular configuration complementary to
the coupler 320. For example, as shown in FIG. 24B, the bottom surface of the coupler seal 376 can

define a cavity 377 (e.g., a hollow interior) configured and dimensioned to at least partially receive
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therein the top surface and perimeter edges of the coupler 320. Each perimeter edge of the coupler
seal 376 can include a perimeter flange 380 extending outward along a plane aligned with a bottom
surface of the body section 378. The coupler seal 376 includes support ribs 382 extending from side
walls 384 of the body section 378 to the outer edge of the perimeter flanges 380. In some
embodiments, two opposing side edges of the coupler seal 376 can include a substantially planar
wall 386 with spaced, repeating cutouts 388 formed in the bottom edge of the wall 386. The inner
surfaces of the walls 386 can include inwardly directly flanges 387 with hook-like features that can
be flexed or biased outwardly when the coupler seal 376 is being positioned over the coupler 320.
The flanges 387 can hook or snap around (or into) a complementary groove or channel 480, 482
(and/or groove 484, 486) formed along the length of the busway 302a, 302b, ensuring the coupler
seal 376 remains positioned over the coupler 320 and is maintained in position relative to the
busway 302a, 302b. After positioning of the coupler 320 in the desired position along the busways
302a, 302b, the coupler seal 376 can be snap fit over the coupler 320 to cover the joint between the
busways 302a, 302b. In some embodiments, a gasket 385 can be positioned along the flat bottom
perimeter surface surrounding the cavity 377 to form a seal between the coupler seal 376 and the

busway 302a, 203b.

With reference to FIGS. 19 and 20, the busway system 100 includes one or more endfeeds 390
coupled to the busway 302b to supply power to the busways 302a, 302b. The endfeed 390 can be
substantially similar to the endfeed stub 100 discussed above with respect to FIGS. 11A, 11B, 12A,
12B, 12C, 13A and 13B, except for the distinctions noted herein. The endfeed 390 can define a
substantially cube-like or rectangular housing. In some embodiments, one or more walls of the
endfeed 390 can include openings that can be selectively covered with gland plates 392. One or
more hangers 394, 396 (e.g., mounting flanges) can be fastened to the top surface of the endfeed
390 to facilitate mounting of the endfeed 390 to a desired structure (e.g., ceiling or other supporting

structure for the busway system 100).

The endfeed 390 includes a busway 398 extending from one side of the housing. The busway 398 is
substantially similar in structure and function to the busways 302a, 302b and is configured to be
coupled to the adjacent busway 302b in the same manner as discussed above with respect to
coupling of the busways 302a, 302b (e.g., including the joint seal 322, the coupler 320, and the
coupler seal 376. Prior to coupling of the busway 398 to the busway 302b, an endfeed boot 400 can
be positioned over the busway 398 and secured to the endfeed 390. The endfeed boot 400 can
define a substantially similar cross-section (e.g., rectangular, square, or the like) to the endfeed 390

and is configured to cover one end of the endfeed 390 in a dust and liquid resistant manner. The
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endfeed boot 400 includes a central opening 402 complementary to the busway 398 to allow for

passage of the busway 398 therethrough.

With reference to FIGS. 19 and 20, after the desired number of busways 302a, 302b have been
coupled relative to each other and with the endfeed 390, one or more tap off boxes 404 can be at
least partially inserted into and coupled with the channel 314 of the busways 302a, 302b. The tap
off box 404 can have the same dust and liquid rating as the other components of the busway system
300 (e.g., at a minimum a NEMA 3X rating). The tap off box 404 includes a power distribution paddle
head 406 rotatable relative to the housing which can be inserted into and rotated within the channel
314 of the busway 302a, 302b to maintain the position of the tap off box 404 and to electrically
connect the tap off box 404 to the busway 302a, 302b. Power provided by the endfeed 390 can
therefore be supplied along the busway 302a, 302b to the tap off box 404. In some embodiments, a
bolted plate assembly 408 with sealing assemblies 410, 412 can be positioned between the tap off
box 404 and the busway 302a, 302b to ensure the tap off box 404 remains properly sealed from dust
and liquid. The sealing assemblies 410, 412 can define substantially U-shaped gaskets configured to

snap together around the top of the tap off box 404.

After the desired number of tap off boxes 404 has been coupled with the busway 302a, 302b, cover
plates 414 can be snap fit at least partially into the channel 314 to cover and seal the channel 314 of
the busways 302a, 302b. The cover plates 414 can include outwardly extending flanges 416

configured to fit within and snap around the flanges 310, 312 of the busway 302a, 302b to maintain
the position of the cover plates 414 relative to the busway 302a, 302b. The cover plates 414 can be

cut or trimmed as needed to fit around the tap off boxes 404 connected to the busway system 300.

With reference to FIGS. 19, 20 and 25, the busway system 300 includes an endcap seal 418
configured to couple on one end with the busway 302a and with an endcap 420 on an opposing end.
The endcap seal 418 includes a top plate 422 with two openings 424, 426 formed therein.
Connecting members 428, 430 connect opposing side plates 432, 434 to opposing sides of the top
plate 422. Each side plate 432, 434 includes an upper inwardly directed flange 436, 438, and a lower
inwardly directed flange 440, 442. The endcap seal 418 includes downwardly directed flanges 444,
446 extending from the flanges 440, 442, and a bottom connecting plate 448 connecting the flanges
444, 446. The endcap seal 418 generally defines a square or rectangular configuration. The plate
448 includes two spaced openings 450, 452 formed therein. Flanges 440, 442 can include threaded
openings 454, 456 configured to receive set screws therein. The set screws can be used to secure
the endcap seal 418 to the busway 302a, 302b housing. The inner surfaces or profile of the endcap

seal 418 are configured and dimensioned complementary to the outer surfaces of the busway 3023,
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302b such that the endcap seal 418 can be inserted over the end of the busway 302a, 302b channel

314 opening.

With reference to FIGS. 19, 20 and 26, the busway system 300 includes the endcap 420. The endcap
420 includes a front closed wall 458, a top wall 460, side walls 462, 464, and a bottom wall 466. The
walls 458, 460, 462, 464, 466 define an inner enclosure configured and dimensioned to receive or fit
over at least a portion of the endcap seal 418 extending from the busway 3023, and at least a
portion of the outer surface of the busway 302a. The endcap 420 can include two cutouts 468, 470
formed in the top wall 460 and extending from a rear edge 472 towards the front closed wall 458 at
least a portion of the width of the endcap 420. The position of the cutouts 468, 470 substantially
aligns with the extensions 316, 318 of the busway 302a such that the ends of the extensions 316,
318 can be inserted into the cutouts 468, 470 during assembly. With the endcap seal 418 partially
inserted into the interior of the busway 302a, the endcap 420 can be positioned over the endcap
seal 418 and at least partially over the busway 302a. The combination of the endcap seal 418 and
the endcap 420 creates a seal capable of preventing infiltration of dust, solids and liquids into the
interior of the busway 302a. The entire assembly of the busway system 300 is therefore capable of
preventing infiltration of undesired elements into the interior of the busway system 300, resulting in

a more secure and easily reconfigurable system that can be used in harsh environments.

Although the busway systems of the present disclosure have been described with reference to
exemplary embodiments thereof, the present disclosure is not limited by or to such exemplary
embodiments. Rather, the busway systems and associated components thereof are susceptible to
variation, modification and refinement, and such variations, modifications and refinements are

expressly within the scope hereof.
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CLAIMS

1.

10.

A busway system, comprising:

a first busway including a first end and an opposing second end;

a second busway including a third end and an opposing fourth end; and

a joint seal coupling the first busway to the second busway, the joint seal including
panels configured to at least partially slide over the first or the opposing second end of the
first busway, and at least partially slide over the third or the opposing fourth end of the
second busway to couple the first busway to the second busway;

wherein the joint seal creates a seal at a joint formed by the first busway, the second
busway, and the joint seal.
The busway system of claim 1, wherein the seal created by the joint seal prevents infiltration
of dust and liquid through the joint.
The busway system of claim 1, wherein the joint formed by the first busway, the second
busway, and the joint seal is rated NEMA 3X.
The busway system of claim 1, wherein the first busway and the second busway each include
a top wall, side walls, and bottom flanges extending from the respective side walls in a
spaced manner, the bottom flanges forming a channel therebetween extending into a
hollow interior of the first busway and the second busway.
The busway system of claim 4, wherein the first busway and the second busway each include
a pair of extensions protruding from the top wall and extending parallel to a length of the
first busway and the second busway, respectively.
The busway system of claim 5, wherein each extension of the pair of extensions defines an L-
shaped or a T-shaped configuration.
The busway system of claim 5, comprising a coupler including a top surface and side flanges
extending from the top surface to define a hollow space therebetween.
The busway system of claim 7, wherein the coupler is configured to be slidingly positioned
over and engaged with the pair of extensions on the first and second busways over the joint
formed by the coupler seal.
The busway system of claim 1, wherein the panels of the joint seal include a top panel
connected to side panels by lateral connecting members, and bottom flanges spaced from
each other to align with a channel formed in a bottom surface of the first and second
busways.
The busway system of claim 1, wherein the panels of the joint seal include a rib configured

to limit a depth by which the first and second busways slide into the joint seal.
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11.

12.

13.

14.

15.

16.

17.

18.

19.
20.

The busway system of claim 7, comprising a coupler seal configured to snap fit over and at
least partially receive the coupler.
The busway system of claim 1, comprising an endfeed including a third busway coupled to
the first busway or the second busway, the endfeed providing power to the third busway,
the first busway, and the second busway.
The busway system of claim 12, comprising an endfeed boot positioned around the third
busway and encasing one side of the endfeed.
The busway system of claim 1, comprising one or more tap off boxes mechanically and
electrically coupled within a channel of the first busway or the second busway.
The busway system of claim 1, comprising an endcap seal including top, side and bottom
plates configured to be at least partially inserted within a hollow interior of the first busway
or the second busway.
The busway system of claim 15, comprising an endcap configured to fit over a protruding
end of the endcap seal, and at least partially fit over the first end or the second opposing
end of the first busway, or the third end or the opposing fourth end of the second busway.
A method for assembling a busway system, comprising:

at least partially sliding panels of a joint seal over a first end or an opposing second end
of a first busway; and

at least partially sliding the panels of the joint seal over a third end or an opposing
fourth end of a second busway to couple the first busway to the second busway;

wherein the joint seal creates a seal at a joint formed by the first busway, the second
busway, and the joint seal.
The method of claim 17, comprising sliding a coupler over a pair of extensions protruding
from a top wall of the first and second busways, the coupler positioned over the joint
formed by the first busway, the second busway, and the joint seal.
The method of claim 18, comprising snap fitting a coupler seal over the coupler.
The method of claim 17, comprising coupling a third busway of an endfeed to the first
busway or the second busway, the endfeed providing power to the third busway, the first

busway and the second busway.
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