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ABSTRACT

A trapeze hanger fitting includes a strut connecting portion configured for
insertion into an open interior of a strut through an open longitudinal end of the strut to
connect the trapeze hanger fitting to the strut. A rod securement portion is connected to
the strut connecting portion and configured for securement to a rod to secure the trapeze
hanger fitting to the rod. The rod securement portion is configured to be disposed
outside the open interior of the strut and longitudinally outward from the open
longitudinal end of the strut when the strut connecting portion is inserted into the open

interior of the strut.
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TRAPEZE HANGER SYSTEM INCLUDING
TRAPEZE HANGER FITTING
FIELD OF THE DISCLOSURE

[0001] The present invention generally relates to a trapeze hanger system, and a

fitting of the trapeze hanger system.

BACKGROUND

[0002] Pipes, electrical cables and other components in buildings may be secured
to a support extending down from an elevated structure, such as a ceiling. For example,
a trapeze hanger system may be used to support one or more pipes and/or electrical
cables (or other components) within a building. In one example, a trapeze hanger system
includes one or more struts, each of which is secured to threaded rods depending from a
ceiling. The strut is typically a channel strut including an upper side defining an open
channel and a lower side having openings therein. Each threaded rod passes through the
open channel in the upper side and one of the openings in the lower side. Nut/washer
sets are used to secure the strut to the threaded rods. In particular, an upper nut/washer
set and a lower nut/washer set are secured to each rod (i.e., the nuts are threaded on the
rods), such that the strut is sandwiched between the upper and lower nut/washer sets to
fixedly secure the strut to the threaded rod. When secured to the rods, the strut is spaced
from the ceiling in a generally horizontal orientation. The pipes and/or electrical cables
may be secured to the upper side of the strut, such as by pipe clamps secured in the open
channel from the strut, so that the pipes and/or electrical cables run horizontally in the
building.

[0003] Although the conventional trapeze hanger system works quite well for
suspending components from an elevated structure, it can be time consuming to
assembly the trapeze hanger system on site. Moreover, depending on the lengths of the
strut used in the trapeze hanger system, it may require at least two installers to assemble

the trapeze hanger system on site, which adds to the overall cost of installing.

SUMMARY OF THE DISCLOSURE
[0004] In one aspect, a trapeze hanger fitting includes a strut connecting portion

configured for insertion into an open interior of a strut through an open longitudinal end
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of the strut to connect the trapeze hanger fitting to the strut. A rod securement portion is connected
to the strut connecting portion and configured for securement to a rod to secure the trapeze hanger
fitting to the rod. The rod securement portion is configured to be disposed outside the open
interior of the strut and longitudinally outward from the open longitudinal end of the strut when
the strut connecting portion is inserted into the open interior of the strut.

[0005] In another aspect, a trapeze hanger system includes a strut having an upper side, a
lower side, an interior surface defining an open interior, and opposite open longitudinal ends
leading to the open interior. A trapeze hanger fitting for securing the strut to a rod includes a strut
connecting portion configured for insertion into the open interior of the strut through one of the
open longitudinal ends of the strut to connect the trapeze hanger fitting to the strut. A rod
securement portion is connected to the strut connecting portion and configured for securement to
the rod to secure the trapeze hanger fitting to the rod. The rod securement portion is configured to
be disposed outside the open interior of the strut and longitudinally outward from said one of the
open longitudinal ends of the strut when the strut connecting portion is inserted into the open
interior of the strut.

[0006] In yet another aspect, a method of forming a trapeze hanger system includes
securing a rod securement portion of a first trapeze hanger fitting to a rod. A strut connecting
portion of the first trapeze hanger fitting is inserted into an open interior of a strut through an open
longitudinal end of the strut. The rod securement portion of the first trapeze hanger fitting is
disposed outside the open interior of the strut and longitudinally outward from the open
longitudinal end of the strut after inserting the strut connecting portion into the open interior of the
strut.

[0006a] In yet another aspect, there is provided a trapeze hanger fitting comprising: a strut
connecting portion configured for insertion into an open interior of a strut through an open
longitudinal end of the strut to connect the trapeze hanger fitting to the strut, the strut connecting
portion including a connecting body having opposite first and second ends defining a body axis
therebetween, and opposite side edge margins extending between the opposite ends, the first end
of the connecting body configured for insertion through the open longitudinal end of the strut, a
pair of flanges extending outward from adjacent either side edge margin of the connecting body in

a first direction that is generally transverse to the body axis, wherein the pair of flanges are
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configured to engage an interior surface defining the open interior of the strut when the strut
connecting portion is inserted into the open interior of the strut, and a pair of clip jaws extending
outward from adjacent either side edge margin of the connecting body in the first direction,
wherein the pair of clip jaws are configured to clip onto the interior surface defining the open
interior of the strut when the strut connecting portion is inserted into the open interior of the strut,
wherein each of the clip jaws is disposed more inward than the corresponding one of the flanges
with respect to the body axis; and a rod securement portion connected to the strut connecting
portion and configured for securement to a rod to secure the trapeze hanger fitting to the rod,
wherein the rod securement portion is configured to be disposed outside the open interior of the
strut and longitudinally outward from the open longitudinal end of the strut when the strut
connecting portion is inserted into the open interior of the strut.

[0006b] In yet another aspect, there is provided a trapeze hanger fitting comprising: a strut
connecting portion configured for insertion into an open interior of a strut through an open
longitudinal end of the strut to connect the trapeze hanger fitting to the strut, the strut connecting
portion including a connecting body having opposite first and second ends defining a body axis
therebetween, and opposite side edge margins extending between the opposite ends, the first end
of the connecting body configured for insertion through the open longitudinal end of the strut, and
a pair of flanges extending outward from adjacent either side edge margin of the connecting body
in a first direction that is generally transverse to the body axis, wherein the pair of flanges are
configured to engage an interior surface defining the open interior of the strut when the strut
connecting portion is inserted into the open interior of the strut, a pair of alignment arms
extending outward from adjacent either side edge margin of the connecting body in a second
direction, opposite the first direction, that is generally transverse to the body axis; and a rod
securement portion connected to the strut connecting portion and configured for securement to a
rod to secure the trapeze hanger fitting to the rod, wherein the rod securement portion is
configured to be disposed outside the open interior of the strut and longitudinally outward from
the open longitudinal end of the strut when the strut connecting portion is inserted into the open
interior of the strut.

[0006¢] In yet another aspect, there is provided a trapeze hanger system comprising: a

strut having an upper side, a lower side, an interior surface defining an open interior, and opposite
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open longitudinal ends leading to the open interior, wherein the upper side defines a continuous
slot extending lengthwise of the body and into the interior of the body, wherein the lower side
defines a fitting groove extending lengthwise of the body, wherein the strut has a lower internal
rail defined by the interior surface of the lower side, wherein the strut has opposing left and right
sides and opposing left and right internal rails defined by the interior surface of the left and right
sides; and a trapeze hanger fitting comprising: a strut connecting portion configured for insertion
into an open interior of a strut through an open longitudinal end of the strut to connect the trapeze
hanger fitting to the strut, the strut connecting portion including a connecting body having
opposite first and second ends defining a body axis therebetween, and opposite side edge margins
extending between the opposite ends, the first end of the connecting body configured for insertion
through the open longitudinal end of the strut, a pair of clip jaws extending outward from adjacent
either side edge margin of the connecting body in a first direction that is generally transverse to
the body axis, wherein the pair of clip jaws are configured to clip onto the internal rail when the
strut connecting portion is inserted into the open interior of the strut, and a pair of alignment arms
extending outward from adjacent either side edge margin of the connecting body in a second
direction, opposite the first direction, which is generally transverse to the body axis, wherein the
pair of alignment arms are configured to engage the left and right internal rails when the strut
connecting portion is inserted into the open interior of the strut; and a rod securement portion
connected to the strut connecting portion and configured for securement to a rod to secure the
trapeze hanger fitting to the rod, wherein the rod securement portion is configured to be disposed
outside the open interior of the strut and longitudinally outward from the open longitudinal end of
the strut when the strut connecting portion is inserted into the open interior of the strut.

[0007] Other features will be in part apparent and in part pointed out hereinafter.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008] FIG. 1 is a front perspective of one embodiment of an assembled trapeze hanger
system, the system including a strut, a pair of threaded rods, and a pair of trapeze hanger fittings
received in a lower T-shaped track of the strut;

[0009] FIG. 2 is an exploded view of the trapeze hanger system;

Date Regue/Date Received 2021-09-07
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[0010] FIG. 3 is a front perspective of one embodiment of a strut for use in the
trapeze hanger system;

[0011] FIG. 4 is a front elevation of the strut, with upper and lower T-shaped
tracks defined by an interior of the channel framing being shown in broken lines;

[0012] FIG. 5 is similar to FIG. 4, except with left and right T-shaped tracks
defined by an interior of the channel framing being shown in broken lines;

[0013] FIG. 6 is a perspective of another embodiment of strut for use in the
trapeze hanger system;

[0014] FIG. 7 is a perspective of one embodiment of a trapeze hanger fitting for
use in the trapeze hanger system;

[0015] FIG. 8 is a left elevation of the trapeze hanger fitting;

[0016] FIG. 9 is a top plan of the trapeze hanger fitting;

[0017] FIG. 10 is an elevation of the assembled trapeze hanger system of FIG. 1;

[0018] FIG. 11 is a cross section of the assembled trapeze hanger system taken
through the plane defined by the line 11--11 in FIG. 10;

[0019] FIG. 12 is a cross section of the assembled trapeze hanger system taken
through the plane defined by the line 12--12 in FIG. 10;

[0020] FIG. 13 is a cross section of the assembled trapeze hanger system taken
through the plane defined by the line 13--13 in FIG. 10;

[0021] FIG. 14 is similar to FIG. 1, except nuts on threaded rods of the trapeze
hanger system are in an unlocked position;

[0022] FIG. 15 is similar to FIG. 1, except the trapeze hanger fitting is received
in an upper T-shaped track of the strut;

[0023] FIG. 16 is an elevation of FIG. 15, including a component secured to the
strut;

[0024] FIG. 17 is similar to FIG. 1, except the strut is a different type of strut;

[0025] FIG. 18 is an elevation of FIG. 17, including a component secured to the
strut;

{0026] FIG. 19 is similar to FIG. 18, except the trapeze hanger fitting is received
in an upper T-shaped track of the strut; and

[0027] FIG. 20 is an elevation of FIG. 19, including a component secured to the
strut.
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[0028] Corresponding reference characters indicate corresponding parts

throughout the drawings.

DETAILED DESCRIPTION

[0029] Referring to FIGS. 1 and 2, the present disclosure is directed to a
trapeze hanger system, one embodiment of which is indicated generally at reference
numeral 6. The trapeze hanger system 6 includes rods 8 (e.g., two threaded rods), a strut,
generally indicated at reference numeral 10, and hanger fittings, each generally indicated
at 11, for securing the strut to the threaded rods. In general, the trapeze hanger system 6
is used to support one or more components (e.g., pipes, electrical cables, cable trays, and
the like) within a building, for example, or other structure. As explained in more detail
below, in use the trapeze hanger system 6 is suspended from an elevated structure (e.g., a
ceiling) and components may be supported by and secured to the strut 10.

[0030] One embodiment of the strut 10 is shown in FIGS. 3-5. The strut 10 is
elongate with a generally square or rectangular cross-sectional shape having four sides
and a longitudinal axis A extending along its length and through opposite open
longitudinal ends 10a of the strut 10. As illustrated, the strut has an upper side 12, a
lower side 14, a right side 16, and a left side 18 (each indicated generally). As used
throughout the present disclosure with respect to the strut 10, the terms defining relative
locations and positions of structures and components of the strut, including but not
limited to the terms “upper,” “lower,” “right,” “left,” “top,” and “bottom,” are meant to
provide a point of reference for such components and structures when the strut is
orientated as shown in FIGS. 3-5. (Accordingly, in FIGS. 1 and 2, for example, the strut
is oriented "up-side down," relative to its orientation in FIGS. 3-5, such that the upper
side 12 of the strut 10 is facing downward, and the lower side of the strut is facing
upward. As explained below, the strut 10 may be oriented "right-side up" in other
configurations.) Moreover, the terms “inner” and “outer” are relative locations with
respect to the longitudinal axis A of the strut 10. The upper side 12 (or slot side) of the
strut 10 defines a continuous opening or slot 19 (i.e., the upper side is open) having a
width W1 (FIG. 2). The upper side 12 has outer portions 13 on either side of the slot 19,

and inturned (or downwardly extending, as illustrated) lips 20 defining the slot and
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leading to an open interior 22 of the strut 10. The open longitudinal ends 10a also lead to
the open interior 22 of the strut 10.

[0031] Asillustrated, each of the lower, right and left sides 14, 16, 18,
respectively, of the strut 10 has an inward portion, generally indicated at 23, and opposite
outer portions 24 on either side of the inward portion, extending lengthwise of the strut
10. An exterior surface of the inward portion 23 defines an external fitting groove 26,
and an interior surface of the inward portion defines an internal rail 23. Thus, the
illustrated strut 10 includes respective left, right, and lower external fitting grooves 26
and corresponding left, right, and lower internal rails 23. Each inward portion 23
includes opposing side walls 28 extending generally inwardly from the respective ones
of the outer portions 24 of the corresponding side 14, 16, 18. The side walls 28 extend to
a planar inner wall 30 that spans between and interconnects the side walls. The side
walls 28 flare away from one another as they extend inward from the outer portions 24
toward the inner wall 30 so that each inward portion 23 has a generally dovetail cross-
sectional shape or longitudinal end profile. It is understood that the inner portion 23,
including one or both of the fitting groove 26 and the internal rail 23, may be of other
shapes and configurations without departing from the scope of the present disclosure.

[0032] Referring to FIG. 3, the fitting grooves 26 may be substantially identical
to one another, as illustrated. Each fitting groove 26 has a generally dovetail-shaped
profile with a first relatively narrower width W2 (e.g., a minimum width) adjacent its
entrance and a second relatively wider width W3 (e.g., a maximum width) adjacent the
inner wall 30. In the illustrated embodiment, the fitting grooves 26 may be used for
securing a component fitting, such as a pipe clamp 31 (FIGS. 10 and 16), to the strut 10.
The component fitting 31, in turn, secures a component C (e.g., a pipe, electrical cable,
cable tray, or the like) to the strut 10. The component fitting 31 may include a coupling
component that is complementary to the fitting grooves 26 (e.g., a dovetail-shaped
coupling component that can be inserted into the dovetail-shaped fitting groove) to
secure the fitting to the strut 10. Suitable component fittings for the fitting groove 26 are
disclosed in U.S. Patent Application Serial No. 13/966,897, filed August 14, 2013,

Suitable component fittings for the slot 19 are generally known in the art.

Date Regue/Date Received 2021-09-07
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[0033] Each internal rail 23 has a generally dovetail-shaped profile with
opposite internal shoulders 32 at the junctions of the inner wall 30 and the side walls 28.
Accordingly, the left and right rails 27 have upper and lower internal shoulders 32, as
shown in FIGS. 4 and 5, and the lower rail 27 has left and right internal shoulders 32, as
illustrated. The interior surface of the strut 10, including the rails 27, defines at least one
track in which the trapeze hanger fitting 11 can be inserted for connecting the trapeze
hanger fitting to the strut, as explained in more detail below. Referring to FIGS. 3 and 4,
in the illustrated embodiment the interior 22 of the strut 10 has four (4) separate tracks,
each of which has an effective T-shape in cross section (i.e., a “T-shaped track™). It is
understood that the tracks may have other cross-sectional shapes. Figure 2 includes a
general outline (shown in broken line) of both a first T-shaped track 40 (e.g., an upper T-
shaped track), defined by the inturned lips 20, and the upper shoulders 32 and inner faces
(defined by the inner walls 30) of the respective left and right internal rails; and a second
T-shaped track 42 (e.g., a lower T-shaped track), defined by the lower shoulders 32 and
inner faces (defined by the inner walls 30) of the respective left and right internal rails
23, and the inner face (defined by the inner wall 30) of the lower internal rail. Figure 3
includes a general outline (shown in broken line) of both a third T-shaped track 44 (e.g.,
a left T-shaped track), defined by the left inturned lip 20, the inner face (defined by the
inner wall 30) of the left internal rail 23, and the left shoulder and inner face (defined by
the inner wall 30) of the lower internal rail; and a fourth T-shaped track 46 (e.g., a right
T-shaped track) defined by the right inturned lip 20, the inner face (defined by the inner
wall 30) of the right internal rail 23, and the right shoulder and inner face (defined by the
inner wall 30) of the lower internal rail. Each of the illustrated T-shaped tracks 40, 42,
44, 46 have a stem portion 40a, 42a, 44a, 46, respectively, and a crosswise portion(s) or
wings 40b, 42b, 44D, 46b, respectively, extending generally transverse (e.g.,
perpendicular) to the corresponding stem portion.

[0034] Inthe strut 10 illustrated in FIGS. 3-5, openings 50 extend through each
of the inner walls 30 of the inward portions 23 of the left, right, and lower sides 18, 16,
14, respectively. In other embodiments, the openings 50 may be in the lower side 14
and, only optionally, in the left and right sides 18, 16, respectively. For example, the
strut 10 illustrated in FIGS. 1 and 2 has openings 50 in only the lower side 14 (i.e., the
left and right sides 18, 16 are free from the openings. The openings 50 may be, for
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example, knockouts, or punched, or half-slots, or slots, as are generally known in the art.
Typically, the openings 50 in the strut 10 will be the same type of opening, although the
same strut may include a mix of different types of openings, such as shown in the
illustrated embodiments. It is also understood that the sides may not include openings
without departing from the scope of the present invention.

[0035] Yet another embodiment of a strut suitable for use with the trapeze
hanger system 6, and in particular the fitting 11, is indicated generally by the same
reference numeral 10 in FIG. 6. Structures of the present strut 10 that are the same or
similar to the structures of the strut embodiment illustrated in FIGS. 3-5 are indicated by
corresponding reference numerals. This strut 10 is similar to the strut in FIGS. 3-5,
except that the left and right sides 18, 16 have widths extending between the upper and
lower sides 12, 14 that are less than the widths of the left and right sides of the
embodiment shown in FIGS. 3-5. Moreover, the left and right sides 18, 16 of the present
embodiment do not include the inward portions (or the grooves and internal rails), but
instead, the left and right sides are generally planar.

[0036] In one example, the strut 10 may be formed from a sheet of rigid metal,
such as low carbon steel, stainless steel, aluminum, or other metals, or from other
material, such as fiberglass or plastic. The strut 10 may be cold formed using a rolling
mill, such as when forming the strut from steel, or the strut may be extruded from an
extrusion die, such as when forming the strut from aluminum. The strut 10 may be
formed in other ways. The strut 10 may be formed from a metal sheet having uniform
thickness from about 0.5 mm to about 4 mm. In one non-limiting example, the strut 10
may be formed from 18 gauge (1.2 mm) steel sheet metal, or from 20 gauge (0.9 mm)
steel sheet metal. In another non-limiting embodiment, the dimension of each of the
width and height of the strut 10 may be 53.5 min, as opposed to 50 mm.

[0037] Referring to FIGS. 2, 7 and 10, the trapeze hanger fitting 11 comprises a
strut connecting portion, generally indicated at 60, configured for insertion into the open
interior 22 of the strut 10 through one of the open longitudinal ends 10a of the strut to
connect the trapeze hanger fitting to the strut. More specifically, in the illustrated
embodiment the strut connecting portion 60 is configured for insertion (e.g., sliding
insertion) into one or more (e.g., any) of the internal T-shaped tracks 40, 42, 44, 46
defined by the strut 10 for connecting the trapeze hanger fitting to the strut. In the
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drawings, the strut connecting portion 60 is shown connected to either the upper T-
shaped track 40 or the lower T-shaped track 42, as it is contemplated that these are the
two primary tracks that will be used with the trapeze hanger fitting 11. It is understood
that left and right T-shaped tracks 44, 46 may also be used with the trapeze hanger fitting
11 in other non-illustrated embodiments.

[0038] Referring still to FIGS. 2, 7 and 10, the trapeze hanger fitting 11 further
comprises a rod securement portion, generally indicated at 62, is connected to the strut
connecting portion 60 and configured for securement to one of the threaded rods 8 to
secure the trapeze hanger fitting 11 to the rod. With reference to FIGS. 1 and 10, the rod
securement portion 62 is configured to be disposed outside the open interior 22 of the
strut 10 and longitudinally (or axially) outward from the corresponding open longitudinal
end 10a of the strut when the strut connecting portion 60 is inserted into the open interior
of the strut. In this way, the threaded rod 8, when secured to the rod securement portion
62, does not pass through the channel 19 into the open interior 22. Instead, the threaded
rod 8 is disposed longitudinally (or axial) outward from the corresponding longitudinal
end 10a of the strut 10.

[0039] Details of the strut connecting portion 60 and the rod securement portion
62 of the illustrated embodiment are described below with the understanding that one or
both of the strut connecting portion and the rod securement portion may be of other
configurations for performing one or more of the disclosed functions without departing
from the scope of the present invention. Moreover, as used throughout the present
disclosure with respect to the trapeze hanger fitting 11, the terms defining relative
locations and positions of structures and components of the fitting, including but not
limited to the terms “upper,” “lower,” “right,” “left,” “top,” and “bottom,” are meant to
provide a point of reference for such components and structures when the fitting is
orientated as shown in FIGS. 1, 2, 7 and 10, for example.

[0040] Referring to FIGS. 7-9, the strut connecting portion 60 of the trapeze
hanger fitting 11 includes a generally planar connecting body 66 having opposite first
and second ends 68, 70, opposite side edge margins 72, 74 extending between the first
and second ends, and an imaginary axis A2 extending through the first and second ends.
A pair of first tongues or wings (each indicated by reference numeral 80) extends

laterally outward at either side edge margin 72, 74 adjacent the first end 68 (e.g., free
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end) of the connecting body 66. A pair of second tongues or wings (each indicated by
reference numeral 82) extends laterally outward from either side edge margin 72, 74
adjacent the second end 70 of the connecting body 66. Each of the first and second
tongues 80, 82, respectively, have flanges 84, 86, respectively, at a terminal end of the
wing. The respective flanges 84, 86 extend in a first direction (e.g., an upward direction
in the drawings) generally transverse to the connecting body 66 such that the first
tongues 80 and a portion of the connecting body extending therebetween generally
define a first channel, and the second tongues 82 and a portion of the connecting body
extending therebetween define a second channel.

[0041] The illustrated first and second tongues 80, 82 are configured for sliding
reception in any one of the T-shaped tracks 40, 42, 44, 46 of the strut 10 for connecting
the strut connecting portion 60 to the strut. More specifically, the illustrated first and
second tongues 80, 82 are configured for sliding reception in the crosswise portion 40b,
42b, 44b, 46b of any one of the T-shaped tracks 40, 42, 44, 46, through either open
longitudinal end 10a of the strut 10. For example, with reference to FIGS. 1, 2 and 11,
when inserting the strut connecting portion 60 into the lower T-shaped track 42, as
illustrated, the first tongues 80 enter the respective crosswise portions 42b of the lower
T-shaped track 42 and the flanges 84, which are positioned laterally outward of the
shoulders 32 of the lower internal rail 23, move past the respective shoulders 32. In
other words, the first channel defined by the first tongues 80 and the portion of the
connecting body 66 extending therebetween receive the lower internal rail 23.
Accordingly, the first tongues 80 guide the strut connecting portion 60 into the lower T-
shaped track 42 (or other selected track) of the strut 10. Moreover, the first tongues 80
overlie that respective shoulders 32 of the left and right internal rails 23 and the flanges
84 may be configured to engage the interior surface of the outer portions 24 of the lower
side 14. The second tongues 82 and second flanges 86 are substantially similar in
structure and function to the first tongues 80 and flanges 84. Accordingly, as shown in
FIG. 13, when the strut connecting portion 60 is fully inserted into the lower T-shaped
track 42, for example, the second tongues 82 overlie the respective shoulders 32 of the
left and right internal rails 23 and the flanges 86 may be configured to engage the interior
surface of the outer portions 24 of the lower side 14. In effect, the first and second

tongues 80, 82, including the flanges 84, 86, both guide the strut connecting portion 62
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into the selected T-shaped track 40, 42, 44, 46 and inhibit movement of the strut
connecting portion in the first and second directions (e.g., upward and downward
movement) relative to the strut 10 when the strut connecting portion is received in the
selected T-shaped track.

[0042] Referring to FIGS. 7 and 12, the strut connecting portion 60 further
includes a pair of clip jaws (each indicated by reference numeral 90) at either side edge
margin 72, 74 and extending in the first direction (e.g., the upward direction; the same
direction as the flanges 84, 86 of the tongues 80, 82) generally transverse to the
connecting body 66. In the illustrated embodiment, the jaws 90 are disposed axially
between the pairs of respective first and second tongues 80, 82. The jaws 90 are
resiliently deflectable, relative to the connecting body 66, laterally outward, away from
the imaginary axis A2 and are configured to clip onto any one of the internal rails 23 of
the strut 10 upon insertion of the strut connecting portion 60 into the selected T-shaped
track 40, 42, 44, 46 through the selected open longitudinal end 10a. More specifically,
as the strut connecting portion 60 slides axially within the T-shaped track 40, 42, 44, 46,
the jaws engage the internal rail 23 (e.g., the shoulders 32 of the rail) and resiliently
deflect laterally outward so that the rail is received between the jaws. As shown in FIG.
12, the resilient force of the clip jaws 90 retain the jaws in frictional engagement with at
least the shoulders 32 of the internal rail 23, thereby effectively clipping the strut
connecting portion 60 onto the internal rail. Accordingly, the jaws 90 and a portion of
the connecting body 66 extending therebetween generally define a spring clip fastener
for attaching the strut connecting portion 60 to one of the internal rails 23 of the strut 10
as the strut connecting portion 60 is inserted into the selected T-shaped track 40, 42, 44,
46.

[0043] With reference to FIGS. 7, 8 and 12, the strut connecting portion 60 also
includes a pair of alignment arms (each indicated by reference numeral 96) at either side
edge margin 72, 74 of the connecting body 66 and extending in a second direction (e.g.,
a downward direction; a direction opposite that of the clip jaws 96 and the flanges 84,
86) generally opposite the first direction and generally transverse to the connecting body.
In the illustrated embodiment, the alignment arms 96 are disposed axially between the
pairs of respective first and second tongues 80, 82 and are generally axially coextensive

with the clip jaws 90. The alignment arms 96 are configured for sliding reception in any
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one of the T-shaped tracks 40, 42, 44, 46 of the strut 10 for properly aligning the axis A2
of the strut connecting portion 60 with the longitudinal axis A of the strut. More
specifically, the alignment arms 96 are configured for sliding reception in the stem
portion 40a, 42a, 44a, 46a of any of the T-shaped tracks 40, 42, 44, 46. The alignment
arms 96 may be resiliently deflectable inward toward the axis A2 of the strut connecting
portion 60 relative to the connecting body 66 such that upon insertion of the alignment
arms into the stem portion stem portion 40a, 42a, 44a, 46a of any of the T-shaped tracks
40, 42, 44, 46, the alignment arms engage opposing internal rails 23 (e.g., the inner walls
30 of the opposing internal rails) and resiliently deflect inward. The resilient forces of
the alignment arms 96 retain the arms in frictional engagement with the inner walls 30 of
the opposing internal rails 23. In effect, the alignment arms 96 may inhibit lateral
movement of the trapeze hanger fitting 11 relative to the strut 10 and properly position
the strut relative to the threaded rods 8 when the strut is secured to the threaded rods. In
addition, the alignment arms 96, along with the portion of the connecting body 66
extending therebetween, provide support to the strut 10 by acting as a hold open or
spacer between the opposing internal rails 23. This function inhibits the left and right
sides 18, 16 of the strut 10 from canting toward one another about the lower side 14
when the trapeze hanger fitting 11 is inserted in either one of the lower and upper T-
shaped tracks 42, 40.

[0044] As can be seen in FIG. 9, the first and second tongues 80, 82 have
respective widths W4, W35, respectively, that are greater than respective widths W6, W7
defined by the clip jaws 90 and the alignment arms 96, respectively. Moreover, the
widths W4, W5 of the first and second tongues, 80, 82, respectively, may be
substantially equal, although the first and second tongues may have different widths.
The widths W6, W7 defined by the clip jaws 90 and the alignment arms 96, respectively,
may be substantially equal, or the clip jaws and the alignment arms may have different
widths.

[0045] Referring to FIGS. 1 and 7, to inhibit the connecting portion 60 from
incidentally (i.e., unintentionally) withdrawing from the open longitudinal end 10a of the
strut 10, the illustrated strut connecting portion 60 includes at least one stop or catch 100
on the connecting body 66. In the illustrated embodiment, the strut connecting portion

60 includes three catches 100 spaced apart axially on the connecting body 66. The
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illustrated catches 100 are identical in structure and function, and therefore, reference
will be made to one catch for ease of description with the understanding that the
following description applies equally to each of the catches. The catch 100 is
cantilevered on the connecting body 66 (i.e., it has an attached end and a free end) and
disposed within the perimeter of the connecting body defined by the first and second
ends 68, 70 and the first and second side edge margins 72, 74. The catch 100 extends,
from its attached end to its free end, toward the second end 70 of the connecting body 66
and slightly out of plane relative to the connecting body, such that the free end of the
catch is spaced from the plane of the connecting body in the first direction (i.e., the free
end of the catch is slightly above an upper surface of the connecting body). The catch
100 is resiliently deflectable toward the connecting body 66, generally about its attached
end (e.g., the junction of the attached end and the connecting body forms a living hinge),
and clearance opening 102 (or recess) in the connecting body 66 allows the free end of
the catch to deflect to a position in which it is at (e.g., coplanar with) or effectively
below the upper surface of the connecting body.

[0046] As the connecting portion 60 is inserted into the selected T-track 40, 42,
44 46, such as the lower T-track as shown in FIG. 1, the catch 100 engages the
corresponding internal rail 27 (e.g., the inner surface 30 of the internal rail) and
resiliently deflects toward the connecting body. As the free end of the catch 100 moves
past a peripheral edge of one of the openings 50, the catch pivots about its attached end
away from the connecting body (i.e., rebounds to its initial position) and enters the
opening. When the catch is received in one of the openings 50 and is in its initial
position, the free end of the catch 100 will catch or engage the peripheral edge of the
corresponding opening if a withdrawal force is applied to the strut connecting portion 60,
thereby inhibiting unintentional disconnection of the trapeze hanger fitting 11 and the
strut 10. In the illustrated embodiment, there are three catches 100 spaced apart axially
on the connecting body 66 to ensure that at least one of the catches is or will be received
in one of the openings 50 if a withdrawal force is applied to the strut connecting portion
60. To disconnect the trapeze hanger fitting 11 from the strut 10 when the catch 100
received in one of the openings 50, the catch 100 can be resiliently deflected by pressing

down on the free end of the catch and simultaneously applying a withdrawal force to the



CA 02889176 2015-04-23

14-BLN-104 CA
BLN 5377.CA

13

fitting, thereby sliding the connecting portion 60 out of the corresponding selected T-
shaped track 40, 42, 44, 46.

[0047] Referring to FIGS. 7 and 8, the rod securement portion 62 of the trapeze
hanger fitting 11 is connected to the second end 70 of the connecting portion 60 and
extends outward from the strut connecting portion in the first direction (e.g., upward
direction) generaily transverse to the axis A2 of the strut connecting portion. It is
understood that the rod securement portion 62 may extend in the second direction (e.g.,
downward direction) relative to the axis A2 of the strut connecting portion. The rod
securement portion 62 comprises a pair of spaced apart, opposing plates 106, 107 and a
set of one or more hooks (each indicated by reference numeral 110) extending between
and interconnecting first side edge margins 111 of the respective opposing plates. In the
illustrated embodiment, the hook set comprises two hooks 111 having inner arcuate rod
support surfaces defining an elongate recess 112. As shown in FIG. 8, the hook-defined
recess 112 has an axis A3 extending along the rod securement portion 62 and
intersecting the axis A2 of the strut connecting portion 60 at an offset angle a. For
example, the angle o may be about 90 degree, plus or minus 5 degrees, or another angle.
The hooks 110 are space apart vertically (i.e., along the axis A3) and define a gap 118
therebetween (See also FIGS. 11-13).

[0048] The rod securement portion 62 also includes first and second field-
bendable tabs 120, 122 projecting from one or both of the opposing plates 106. In its
factory (un-deformed) state or condition, the first tab 120 projects from a first end (e.g.,
an upper end) of the plate 106, generally in the plane of the plate 106, and the second tab
122 projects from a second end (e.g., a lower end) of the plate 106, generally in the plane
of the plate 106. (The tabs 120, 122 in their un-deformed state or condition are shown in
broken lines in FIG. 8.) The tabs 120, 122 are bendable about bending axes at the
respective junctions of the tabs and the plate 108 toward the axis A3 of the elongate
recess 112. To facilitate bending, one or more openings (e.g., slots 128, FIG. 1) may be
provided along the bend lines.

[0049] As generally shown in FIG. 2, to secure the rod securement portion 62 of
the trapeze hanger fitting 10 the threaded rod 8, the threaded rod is received between the
opposite first and second plates 106, 107 through a slot-shaped opening 130 defined
between second edge margins 132 of the first and second plates (see FIGS. 8 and 9).
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Widened portions of the first and second plates 106, 107 extend laterally outward to
define an enlarged space 136 therebetween to provide clearance for a nut 140 threaded
on the rod 8. The rod 8 is further moved into the recess 112 and the nut 140 is received
in the gap 118 between the first and second hooks 110, as shown in FIG. 14. The tabs
120, 122 can then be folded inward to capture the rod 8 therein. The trapeze hanger
fitting 11 is then moved downward on the rod 8 from the position shown in FIG. 14 to
the position shown in FIGS. 1 and 10 such that the nut 140 is moved out of alignment
with the widened portions of the first and second plates 106, 107, and the hook 110
disposed above the nut 140 engages and is supported by the nut. The nut 140 is inhibited
from rotating on the threaded rod 8 in this locked position between the spacing between
the opposing plates 106, 107 adjacent the nut does not provide clearance for the nut to
rotate.

[0050] The illustrated rod securement portion 62 has a feature which facilitates
adjustment of elevation of the trapeze hanger fitting 11 (and thus the strut 10) on the rod
8. In the position shown in FIG. 14, the nut 140 can be rotated on the rod 8 to move the
nut upward or downward on the rod. The widened portions of the first and second plates
106, 107 defining the enlarged space 136 provide clearance for the nut 140 to rotate on
the rod 8. Thus, even after folding the tabs 120, 122, elevation of the strut 10 can be
adjusted by first moving the trapeze hanger fitting 11 upward on the rod a small distance
to align the nut 140 with the widened portions of the first and second plates, and then
rotating the nut to re-position the nut on the rod.

[0051] In one example, the trapeze hanger fitting 11 may be formed as a unitary,
one-piece construction. For example, the fitting 11 may be formed from a single sheet of
rigid metal, such as low carbon steel, stainless steel, aluminum, or other metals, or from
other material, such as fiberglass or plastic.

[0052] Referring to FIGS. 15-20, the trapeze hanger system 6 is shown attached
to different types of struts 10 and/or in different configurations in use. In FIG. 15, the
trapeze hanger fitting 11 is inserted in the upper T-shaped track 40 and the trapeze
hanger system (as assembled) is oriented such that the upper side 12 of the strut 10 faces
upward and the lower side 14 faces downward. As shown in FIG. 16, one or more
components C (e.g., pipes, electrical cables, cable trays, and the like) may be secured to

the upper side 12 of the strut 10 using a fitting 31 that is secured within the channel 19.



CA 02889176 2015-04-23

14-BLN-104 CA
BLN 5377.CA

15

In FIG. 17, the trapeze hanger fitting 11 is inserted in the upper T-shaped track 40 of the
strut 10 illustrated in FIG. 6 and the trapeze hanger system (as assembled) is oriented
such that the upper side 12 of the strut faces downward and the lower side 14 faces
upward. As shown in FIG. 18, one or more components C (e.g., pipes, electrical cables,
cable trays, and the like) may be secured to the lower side 14 of the strut 10 using a
fitting 31 that is secured within the fitting groove 26. In FIG. 19, the trapeze hanger
fitting 11 is inserted in the upper T-shaped track 40 and the trapeze hanger system (as
assembled) is oriented such that the upper side 12 of the strut 10 faces upward and the
lower side 14 faces downward. As shown in FIG. 20, one or more components C (e.g.,
pipes, electrical cables, cable trays, and the like) may be secured to the upper side 12 of
the strut 10 using a fitting 31 that is secured within the channel 19. Other configurations
and variations of the how the trapeze hanger system 6 (as assembled) is hung from the
elevated structure do not depart form the scope of the present invention. For example, in
other orientations the trapeze hanger systems in FIGS. 1 and 15-20 may be inverted (i.e.,
flipped upside down as illustrated).

[0053] One embodiment of a method of assembling and installing the trapeze
hanger system 6 will not be described with the understanding that other ways and
variations of assembling and installing the system are possible. In particular, the order of
the steps may vary, depending on the preference of the assembler/installer. The
following description is in reference to assembling and installing the trapeze hanger
system 6 illustrated in FIGS. 1 and 2.

[0054] In one example, first and second trapeze hanger fittings 11 are connected
to the strut 10. Each fitting 11 is connected to the strut 10 by sliding the strut connecting
portion 60 into the lower T-shaped track 42 through one of the longitudinal ends 10a of
the strut 10. Upon insertion, the first tongues 80 enter the respective cross-wise portions
42b of the lower T-shaped track 42 such that the lower internal rail 23 enters the first
channel defined between the first tongues. As the strut connecting portion 60 continues
to slide along the T-shaped track 42, the alignment arms 96 enter the stem portion 42b of
the track (and optionally engage the left and right internal rails and deflect inward, as
disclosed above), and the clip jaws 90 engage the lower internal rail and deflect outward
to clip onto the rail. As the strut connecting portion 60 further continues to slide along

the T-shaped track 42, the second tongues 82 enter the respective cross-wise portions
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42b of the lower T-shaped track 42 such that the lower internal rail 23 enters the second
channel defined between the second tongues. With the strut connecting portion 60 fully
inserted in the lower T-shaped track 42, at least one of the catches 100 is preferably in its
initial configuration and received in one of the openings 50 in the lower internal rail 23.
(It is understood that if the strut connecting portion 60 was received in the upper T-
shaped track 40, the catches 100 would not provide a function because the slot 19 is
continuous along the strut 10.)

[0055] With the trapeze hanger fittings 11 connected to the strut 10 at the
opposite longitudinal ends 10a, the fittings are secured to the respective rods 8, which are
depending from the elevated structure (e.g., a ceiling). It is understood that one or both
of the fittings 11 may be secured to the respective rods 8 before or after connecting one
or both of the fittings to the strut 10. For each fitting 11, one of the rods 8, which
includes the nut 140, is inserted between the opposing plates 106, 107 of the rod
securement portion 62 of the fitting so that the rod is generally aligned with the axis A3
defined by the hooks 110. With the rod 8 in the hooks 110, the tabs 120, 122 are folded
inward to capture the rod therein. The position of each fitting 11 (and thus the position
of the strut 10) on the corresponding rod 8 can be adjusted by aligning the respective nut
140 with the enlarged space 136 and rotating the nut on the rod.

[0056] Having described embodiments of the invention in detail, it will be
apparent that modifications and variations are possible without departing from the scope
of the invention defined in the appended claims.

[0057] When introducing elements of the present invention or the preferred
embodiment(s) thereof, the articles "a", "an", "the" and "said" are intended to mean that
there are one or more of the elements. The terms "comprising", "including" and
"having" are intended to be inclusive and mean that there may be additional elements
other than the listed elements.

[0058] As various changes could be made in the above constructions, products,
and methods without departing from the scope of the invention, it is intended that all
matter contained in the above description and shown in the accompanying drawings shall

be interpreted as illustrative and not in a limiting sense.
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CLAIMS:

1. A trapeze hanger fitting comprising:

a strut connecting portion configured for insertion into an open interior of a strut
through an open longitudinal end of the strut to connect the trapeze hanger fitting to the strut,
the strut connecting portion including

a connecting body having opposite first and second ends defining a body
axis therebetween, and opposite side edge margins extending between the opposite ends, the
first end of the connecting body configured for insertion through the open longitudinal end of
the strut,

a pair of flanges extending outward from adjacent either side edge margin
of the connecting body in a first direction that is generally transverse to the body axis, wherein
the pair of flanges are configured to engage an interior surface defining the open interior of
the strut when the strut connecting portion is inserted into the open interior of the strut, and

a pair of clip jaws extending outward from adjacent either side edge
margin of the connecting body in the first direction, wherein the pair of clip jaws are
configured to clip onto the interior surface defining the open interior of the strut when the
strut connecting portion is inserted into the open interior of the strut, wherein each of the clip
jaws is disposed more inward than the corresponding one of the flanges with respect to the
body axis; and

a rod securement portion connected to the strut connecting portion and configured for
securement to a rod to secure the trapeze hanger fitting to the rod, wherein the rod securement
portion is configured to be disposed outside the open interior of the strut and longitudinally
outward from the open longitudinal end of the strut when the strut connecting portion is

inserted into the open interior of the strut.

2. The trapeze hanger fitting set forth in claim 1, wherein the pair of flanges and the

connecting body defines a channel.

Date Regue/Date Received 2021-09-07
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3. The trapeze hanger fitting set forth in claim 1, wherein the strut connecting portion
includes a pair of tongues extending laterally from either side edge margin of the connecting

body and interconnecting the connecting body and the pair of flanges.

4. The trapeze hanger fitting set forth in claim 1, wherein the pair of flanges includes a first
pair of flanges adjacent the first end of the connecting body and a second pair of flanges

adjacent the second end of the connecting body.

5. The trapeze hanger fitting set forth in claim 1, wherein the clip jaws are resiliently

deflectable outward away from the body axis.

6. The trapeze hanger fitting set forth in claim 1, wherein the strut connecting portion further
includes a pair of alignment arms extending outward from adjacent either side edge margin of
the connecting body in a second direction, opposite the first direction, that is generally

transverse to the body axis.

7. The trapeze hanger fitting set forth in claim 1, wherein the alignment arms are resiliently

deflectable inward toward the body axis.

8. The trapeze hanger fitting set forth in claim 1, wherein the rod securement portion extends
outward from the connecting body in the first direction at a location adjacent the second end

of the connecting body.

9. A trapeze hanger fitting comprising:

a strut connecting portion configured for insertion into an open interior of a strut
through an open longitudinal end of the strut to connect the trapeze hanger fitting to the strut,
the strut connecting portion including

a connecting body having opposite first and second ends defining a body
axis therebetween, and opposite side edge margins extending between the opposite ends, the
first end of the connecting body configured for insertion through the open longitudinal end of
the strut, and

Date Regue/Date Received 2021-09-07
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a pair of flanges extending outward from adjacent either side edge margin
of the connecting body in a first direction that is generally transverse to the body axis, wherein
the pair of flanges are configured to engage an interior surface defining the open interior of
the strut when the strut connecting portion is inserted into the open interior of the strut,

a pair of alignment arms extending outward from adjacent either side edge
margin of the connecting body in a second direction, opposite the first direction, that is
generally transverse to the body axis; and

a rod securement portion connected to the strut connecting portion and configured for
securement to a rod to secure the trapeze hanger fitting to the rod, wherein the rod securement
portion is configured to be disposed outside the open interior of the strut and longitudinally
outward from the open longitudinal end of the strut when the strut connecting portion is

inserted into the open interior of the strut.

10. The trapeze hanger fitting set forth in claim 9, wherein the alignment arms are resiliently

deflectable inward toward the body axis.

11. A trapeze hanger system comprising:

a strut having an upper side, a lower side, an interior surface defining an open interior,
and opposite open longitudinal ends leading to the open interior, wherein the upper side
defines a continuous slot extending lengthwise of the body and into the interior of the body,
wherein the lower side defines a fitting groove extending lengthwise of the body, wherein the
strut has a lower internal rail defined by the interior surface of the lower side, wherein the
strut has opposing left and right sides and opposing left and right internal rails defined by the
interior surface of the left and right sides; and

a trapeze hanger fitting comprising:

a strut connecting portion configured for insertion into an open interior of a
strut through an open longitudinal end of the strut to connect the trapeze hanger fitting to the
strut, the strut connecting portion including a connecting body having opposite first and
second ends defining a body axis therebetween, and opposite side edge margins extending
between the opposite ends, the first end of the connecting body configured for insertion

through the open longitudinal end of the strut, a pair of clip jaws extending outward from

Date Regue/Date Received 2021-09-07
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adjacent either side edge margin of the connecting body in a first direction that is generally
transverse to the body axis, wherein the pair of clip jaws are configured to clip onto the
internal rail when the strut connecting portion is inserted into the open interior of the strut, and
a pair of alignment arms extending outward from adjacent either side edge margin of the
connecting body in a second direction, opposite the first direction, which is generally
transverse to the body axis, wherein the pair of alignment arms are configured to engage the
left and right internal rails when the strut connecting portion is inserted into the open interior
of the strut; and

a rod securement portion connected to the strut connecting portion and configured for
securement to a rod to secure the trapeze hanger fitting to the rod, wherein the rod securement
portion is configured to be disposed outside the open interior of the strut and longitudinally
outward from the open longitudinal end of the strut when the strut connecting portion is

inserted into the open interior of the strut.

Date Regue/Date Received 2021-09-07
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