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ABSTRACT
An adjustable bracket includes a first bracket portion with a first leg and a first bar element, a
second bracket portion with a second leg and a second bar element, and a hub assembly
supported on at least one of the first and second bracket portions. The hub assembly can be
configured to couple a flexible hose to the adjustable bracket. The first bar element can be
telescopically received by the second bar element so that a distance between the first and second
legs is selectively adjustable. A fastener can fix the first and second bar elements in a desired
relationship. The hub assembly can include first and second support members that are pivotably
connected to rotate between open and closed positions. The second support member may have a
slot that allows the second support member to rotate and move laterally with respect to the first

support member.
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ADJUSTABLE BRACKET AND HUB FOR FLEXIBLE HOSE SUPPORT

[0001] This is a division of co-pending Canadian Patent Application No. 2,895,800 filed on

June 26, 2015.

Field of the Disclosure
[0002] Embodiments of the invention generally relate to the field of mounting brackets,
and more particularly to the field of mounting brackets for use in securing flexible sprinkler

hoses to ceiling structures.

Discussion of Related Art

[0003]  Automatic fire sprinkle?r systems often include a network of pipes that carry a fire
suppression fluid, e.g., water, to each room in a building. Conduit sections carry the fluid from
the pipes to sprinkler heads which are strategically located in different rooms. The position and
orientation of each sprinkler head is often maintained in place by a support assembly. The
support assembly is used to hold the sprinkler head securely in place during operation. When the
room reaches an elevated temperature due to a fire, the sprinkler head is activated allowing a

stream of fire suppression fluid to be directed over the intended area of coverage.

[0004] Some known sprinkler support assemblies are designed to secure a sprinkler head

at a predetermined position within ceiling systems that can be formed an array of cross-members.
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The same support assemblies can also be used to secure a sprinkler head to ceiling studs.
However, such cross-members may be spaced apart at different intervals depending upon the size
of the ceiling tile being used. Likewise, ceiling studs may have different spacings depending

upon the structural requirements of the building.

[0005]  In addition, some known sprinkler support assemblies require installation of the
drop ceiling first, followed by installation of the sprinkler head. As will be appreciated, this

makes the installation a more costly and difficult process.

Summary of the Disclosure

[0006] In view of the foregoing, a bracket is disclosed for supporting a flexible hose, and
more particularly for supporting flexible sprinkler hose. A method is also disclosed for installing
such a bracket. The bracket can be easily adjusted to fit to a variety of ceiling structure spacings.
The disclosed bracket also includes features that enables installation of ceiling tiles after

installation of the sprinkler head.

[0007]  The bracket can include two main bracket components, one right and one left, one
of which slides into the other allowing the assembly to assume different sizes to fit a variety of
ceiling spaces. The bracket can be used with an open hub that couples a flex hose to the bracket.
The bracket and hub can be designed to fix a sprinkler head, which is coupled to the flex hose, in
the center of the bracket base which is connected to the ceiling support structure, thus reducing
the forces on the connecting screw and allowing for easier installation. Providing a single

bracket, which is adjustable for all sizes, can reduce inventory and also can allow for smaller

packaging for shipping.
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[0008] The bracket can be installed by engaging portions of opposite legs to ceiling
structural elements using fasteners. By way of example, the fastener may be a self-tapping
screw, which may be pre-installed in the bracket. The flexible hose may be installed by inserting
1t between a primary support and a secondary support of the hub and releasably locking the
secondary support to the primary support. This may be done via a spring-biased pin asgembly.

The hub may be connected to the bracket via a set screw.

[0009]  An adjustable bracket is disclosed. The adjustable bracket may include a first
bracket portion including a first leg and a first bar element, a second bracket portion including a
second leg and a second bar element, and a hub assembly supported on at least one of the first
and second bracket portions. The hub assembly can be configured to engage a flexible hose
component to the adjustable bracket. The first bar element can be telescopically received by the
second bar element so that a distance between the first and second legs is selectively adjustable.
The first and second bar elements may be fixable together at one of a plurality of predetermined

locations such that the adjustable bracket assumes a predetermined length.

[0010] A method of installing an adjustable bracket to a ceiling frame is disclosed. The
method may include providing a first bracket portion including a first leg and a first bar element,
providing a second bracket portion including a second leg and a second bar element, the second
bar element being telescopically receivable by the first bar element so that a distance between the
first and second legs is selectively adjustable, providing a hub assembly supported on at least one
of the first and second bracket portions, the hub assembly for coupling a flexible hose to the
adjustable bracket, wherein the first and second legs each have a proximal end coupled to

respective first and second bar elements and a distal element having a structure engaging portion,
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the structure engaging portions of the first and second legs each having a centerline that is offset
from a centerline of their respective proximal ends such that the centerlines of the structure
engaging portions are aligned with an opening in the hub assembly; adjusting a distance between
the first and second legs by sliding the first and second bar elements with respect to each other,
and engaging the structure engaging portions of the first and second legs to ceiling structural
elements.

[0010a] Certain exemplary embodiments can provide an adjustable bracket comprising: a
first bracket portion including a first leg and a first bar element; a second bracket portion
including a second leg and a second bar element; and a hub assembly supported on at least one of
the first and second bracket portions, the hub assembly being configured to engage a flexible
hose component to the adjustable bracket, wherein the first bar element is telescopically received
by the second bar element so that a distance between the first and second legs is selectively
adjustable, the first and second bar elements being fixable together at one of a plurality of
predetermined locations such that the adjustable bracket assumes a predetermined length, and
wherein the first and second legs each having a length from a proximal end coupled to respective
first and second bar elements to a distal element having a structure engaging portion, the
structure engaging portions of the first and second legs each having a centerline along the length
that is offset from a centerline along the length of their respective proximal ends such that the
centerlines of the structure engaging portions are aligned with an opening in the hub assembly.

[0010b] Certain exemplary embodiments can provide a method of installing an adjustable
bracket to a ceiling frame, the method comprising: providing a first bracket portion including a
first leg and a first bar element; providing a second bracket portion including a second leg and

second bar element, the second bar element being telescopically receivable by the first bar
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element so that a distance between the first and second legs is selectively adjustable; providing a
hub assembly supported on at least one of the first and second bracket portions, the hub assembly
for coupling a flexible hose to the adjustable bracket, wherein the first and second legs each
having a length from a proximal end coupled to respective first and second bar elements to a
distal element having a structure engaging portion, the structure engaging portions of the first
and second legs each having a centerline along the length that is offset from a centerline along
the length of their respective proximal ends such that the centerlines of the structure engaging
portions are aligned with an opening in the hub assembly; adjusting the distance between the first
and second legs by sliding the first and second bar elements with respect to each other; and
engaging the structure engaging portions of the first and second legs to ceiling structural
elements.

[0010c¢] Certain exemplary embodiments can provide a hub assembly for engaging a
flexible hose component to an adjustable bracket, the hub assembly comprising: a primary
support; a secondary support rotatably coupled to the primary support, wherein the primary
support and the secondary support each include a cut out portion such that when the secondary
support is in a closed position relative to the primary support, the cut out portion of the primary
support cooperates with the cut out portion formed in the secondary support to define a hub
opening operable to receive and securely retain a sprinkler drop nipple; and a locking mechanism
for securing the primary support and the second support together, the locking mechanism
comprising: a bolt coupled to the primary support; and a fastener secured to the bolt, the fastener
operable to directly engage the secondary support.

[0010d] Certain exemplary embodiments can provide a hub assembly for securing a

flexible hose component to an adjustable bracket, the hub assembly comprising: a primary

4a

CA 3035182 2019-02-28



support rotatably coupled with a secondary support, wherein the primary support and the
secondary support each include a cut out portion such that when the secondary support is in a
closed position relative to the primary support, the cut out portion of the primary support
cooperates with the cut out portion formed in the secondary support to define a hub opening
operable to receive and securely retain a sprinkler drop nipple; a locking mechanism for securing
the primary support and the second support together, the locking mechanism comprising: a bolt
coupled to the primary support; and a fastener secured to the bolt, the fastener operable to
directly engage the secondary support; and a cross member disposed between the primary
support and the secondary support, the cross member including an opening for receiving the bolt.
[0010¢] Certain exemplary embodiments can provide a hub assembly for securing a
flexible hose component to an adjustable bracket, the hub assembly comprising: a primary
support rotatably coupled with a secondary support, wherein the primary support and the
secondary support each include a cut out portion such that when the secondary support is in a
closed position relative to the primary support, the cut out portion of the primary support
cooperates with the cut out portion formed in the secondary support to define a hub opening
operable to receive and securely retain a sprinkler drop nipple; a locking mechanism for securing
the primary support and the second support together, the locking mechanism comprising: a bolt
coupled to the primary support; and a fastener secured to the bolt, the fastener operable to
directly engage the secondary support; and a cross member disposed between the primary
support and the secondary support, the cross member comprising: a first side engaged with the
primary support; and a second side, opposite the first side, the second side engaged with the

secondary support, and wherein a head portion of the bolt is disposed on the first side, and

4b
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wherein a shank portion of the bolt extends away from the second side and through the

secondary support.

Brief Description of the Drawings

[0011] The accompanying drawings illustrate preferred embodiments of the disclosed

device so far devised for the practical application of the principles thereof, and in which:

[0012] FIG. 1A is an isometric view of an embodiment of the disclosed flexible hose

support bracket;

[0013] FIGS. 1B-1D are details views of portions of the flexible hose support bracket of

FIG. 1;

[0014] FIG. 2 is an isometric view of a first bracket portion of the flexible hose support

bracket of FIG. 1;

[0015] FIG. 3 is an isometric view of a second bracket portion of the flexible hose support

bracket of FIG. 1;
[0016] FIG. 4 is a side view of the flexible hose support bracket of FIG. 1;

[0017] FIG. 5 is a top plan view of the flexible hose support bracket of FIG. 1;

4¢
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[0018]
of FIG. 1;

[0019]
FIG. 6;

[0020]

[0021]
6;

[0022]
FIG. 6;

[0023]
6;

[0024]

[0025]

FIG. 6 1s an 1sometric view of a hub assembly of the flexible hose support bracket

FIG. 7A is an isometric view of a primary support portion of the hub assembly of

FIG. 7B is a cross-section view, taken along line 7B-7B of FIG. 7A,;

FIG. 7C is a rear view of the primary support portion of the hub assembly of FIG.

FIG. 7D is an isometric view of a secondary support portion of the hub assembly of

FIG. 7E is an isometric view of a locking pin portion of the hub assembly of FIG.

FIG. 8 is an isometric view of the hub assembly of FIG. 6 in the open position;

FIGS. 9A and 9B are 1sometric views of a further embodiment of the disclosed

flexible hose support bracket;

[0026] FIG. 10 1s a side view of the flexible hose support bracket of FIG. 9A;

[0027] FIG. 11 is a top plan view of the flexible hose support bracket of FIG. 9A;

[0028]

FIG. 12 1s an 1sometric view of a further embodiment of a hub assembly of the

flexible hose support bracket of FIG. 9A;
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[0029] FIG. 13 is an isometric view of a primary support portion of the hub assembly of

F1G. 12;

[0030] FIG. 14 is an isometric view of a secondary support portion of the hub assembly of

FIG. 12;

[0031] FIG. 15 is areverse isometric view of the hub assembly of FIG. 12;

[0032] FIGS. 16-18 are isometric views of the flexible hose support bracket of FIG. 9A in

various states of engagement with a flexible hose;

[0033] FIG. 19 is an isometric view of another embodiment of a flexible hose support

bracket;

[0034] FIG. 20 is an isometric view of a first bracket portion of the flexible hose support

bracket of FIG. 19;

[0035] FIG. 21 is an isometric view of a second bracket portion the flexible hose support

bracket of FIG. 19;

[0036] FIG. 22 is a side view of the flexible hose support bracket of FIG. 19;
[0037]) FIG. 23 is top plan view of the flexible hose support bracket of FIG. 19;

[0038] FIG. 24 is an isometric view of a hub assembly of the flexible hose support bracket

of FIG. 19;

[0039] FIG.25A is an isometric view of a primary support portion of the hub assembly of

FiG. 24;
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[0040] FIG. 25B is a cross-section view, taken along line 25B-25B of FIG. 25A,;

[0041] FIG. 25C is a side view of the primary support portion of the hub assembly of FIG.
24;
[0042] FIG. 25D is an isometric view of a secondary support portion of the hub assembly

of FIG. 24;

[0043] FIGS. 25E and 25F are first and second pin portions of the hub assembly of FIG.

24;
[0044] FIG. 26 is an isometric view of the hub assembly of FIG. 24 in the open position;

[0045] FIG. 27 is a reverse isometric view of the flexible hose support bracket of FIG. 19

with the hub assembly in the open position;

[0046] FIG. 28 is an isometric view of a further embodiment of a flexible hose support

bracket;

[0047] FIGS. 29A and 29B are partial isometric views of first and second bracket portions

engaged with first and second bar elements of the flexible hose support bracket of FI1G. 28;

[0048] FIGS. 30A and 30B are isometric views of first and second bracket portions of the

flexible hose support bracket of FIG. 28;

[0049] FIGS. 31A and 31B are isometric views of first and second bar elements of the

flexible hose support bracket of FIG. 28; and
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[0050] FIG. 32 is an isometric view of an exemplary flexible hose support bracket, with

flexible hose and sprinkler head, positioned within a suspended ceiling structure.

Description of Embodiments

[0051]  Referring to FIGS. 1A-1D, 2 and 3, the flexible hose support bracket assembly 1
may include first and second bracket portions 2, 4 that are telescopically adjustable with respect
to each other to enable the bracket assembly 1 to be adjusted to fit a variety of ceiling structure
spacings. The first bracket portion 2 may include a first leg 6 and a first bar element 8, while the
second bracket portion 4 may include a second leg 10 and a second bar element 12. A hub
assembly 3 may be supported on the first and/or second bar element 8, 12, and may be fixed in
place along the bar elements via a set screw 5. The hub assembly 3 may be used to secure a

sprinkler head fitting (not shown in this view) to the flexible hose support bracket assembly 1.

[0052]  The first and second legs 6, 10 of the flexible hose support bracket assembly 1
may be coupled at respective proximal ends 14, 16 to the first and second bar elements 8, 12,
respectively. In the illustrated embodiment the ﬁfst and second bar elements 8, 12 are received
in openings 18, 20 formed in the proximal ends 14, 16 of the first and second legs 6, 10. As
further illustrated, the proximal ends 14, 16 of the first and second legs 6, 10 are folded over to
assume a U-shape such that the legs 6, 10 engage their respective bar elements 8, 12 at two
spaced-apart locations, thus enhancing stability of the connection between the legs and bars. The
first and second bar elements 8, 12 may be fixed to the first and second legs 6, 10 via any

appropriate connection technique, a non-limiting example of which is welding.

[0053] The first and second bar elements 8, 12 may be of a similar geometric shape, and

may be sized relative to each other so that one of the bar elements is receivable within the other
8
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bar element in a telescoping fashion. In the illustrated embodiment the first and second bar

| elements 8, 12 are channel members, and the channel of the first.bar element 8 is sized to receive
the second bar element 12 therein so that the first and second bracket portions 2, 4 are
telescopically movable with respect to each other along an axis A-A of the flexible hose support
bracket assembly 1. In this manner, the overall lateral dimension “L” of the support bracket
assembly 1 can be adjusted to suit a particular installation configuration. It will be appreciated
that although the first and second bar elements 8, 12 are shown as being channel membefs, that
the bar elements can be any of a variety of other shapes as long as the bar elements permit

adjustment of the lateral dimension “L” of the support bracket assembly 1.

[0054]  As can be seen, the first and second bar elements 8, 12 each has a plurality of
transversely oriented openings 9, 13. These openings 9, 13 are positioned to receive a fastener 7
therethrough to lock the first and second bar elements 8, 12 together once the lateral dimension
“L” of the support bracket assembly 1 has been adjusted to a desired value. In the illustrated
embodiment, the fastener 7 is a screw/wingnut combination, though it will be appreciated that
any of a variety of other removable or non-removable fastener types can also be used. It will

also be appreciated that more than one fastener 7 can be used to lock the first and second bar

elements 8, 12 together.

[0055]  The spacings between the openings enable the bracket to be adjusted to standard
ceiling spacings (247, 167, and 14.5” for studs). As can be seen best in FIGS. 2 and 3, the first
and second bar elements §, 12 may have stamped or printed indicia “IN” adjacent to the
transversely oniented openings 9, 13. These indicia “IN” may provide the user with pre-

determined combinations of openings 9, 13 that may be aligned to correspond to standard ceiling
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spacings. In the illustrated embodiment, the indicia “IN” are specific spacing designators,
including 24”7, 16” 14.5”, but this is not limiting, and other indicia can be used. It will be
appreciated that for each specific ceiling spacing, the hub assembly 3 can be moved Y of the

distance to either side of the middle.

[0056] The first and second legs 6, 10 may have distal ends 22, 24 configured to engage
respective ceiling structural elements. In the illustrated embodiment the distal ends 22, 24 each
having an elongated inverted U-shape for engaging respective T-bar beams (not shown) of a
drop-ceiling support structure. The distal ends 22, 24 may each have at least one fastener 26, 28
(26 not being viewable in this figure) received in respective openings 30, 32 in the distal ends.
The fasteners 26, 28 may be used to positively fix the distal ends 22, 24 to the associated ceiling
support structure members. The fasteners can be of any appropriate type, a non-limiting example
of which is a self-tapping screw. The fasteners 26, 28 can be pre-installed in the openings 30, 32

to make it easier for the user to fix the first and second legs 6, 10 to the ceiling structure.

[0057]  As can be seen, the first and second legs 6, 10 each have a central portion 34, 36
disposed between the distal and proximal ends. These central portions 34, 36 may also include a
plurality of openings 38, 40 configured to receive fasteners such as screws for fixing the first and

second legs 6, 10 to ceiling studs (not shown), where such an installation is desired or necessary.

[0058]  Referring to FIG. 4, a side view of the disclosed flexible hose support bracket
assembly 1 is shown. Although only the second leg 10 is shown, it will be appreciated that the
same features will.apply to the first leg 6. The distal end 24 has a first width “BW” and the
proximal end 16 has a second width “SW,” where SW < BW. The second leg 10 has a first

centerline B-B at the distal end 24, and a second centerline C-C at the proximal end 16. As can

10
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be seen, the first and second centerlines B-B and C-C are offset with respect to each other by an
offset distance. The openings 20 in the proximal end of the second leg 10 are centered on the
second centerline C-C to center the first and second bar elements 8, 12 on the second centerline.
The fastener 28 disposed in the distal end 24 of the second leg 10 is centered on the first
centerline B-B. The offset distance can be selected so that the first centerline B-B intersects the
hub opening 42 in the hub assembly 3, thus aligning the hub opening with the centerline of the
distal end 24 of the second leg 10 as well as with the fastener 28 disposed in the distal end. This

can also be seen in FIG. 5, which shows the fasteners 26, 28 aligned with the hub opening 42 in

the hub assembly 3 along axis D-D.

[0059]  During installation, a user can align the fasteners 26, 28 with appropriate
markings on the ceiling frame, and the hub opening 42 (and thus the sprinkler head) can thus be
automatically aligned with the center of the ceiling tile without further adjustment. In addition,
aligning the fasteners 26, 28 with the hub opening 42 minimizes or eliminates twisting force on

the fasteners 26, 28 during installation.

[0060]  FIGS. 6-7E show the hub assembly 3, which as previously noted can be used to
secure a sprinkler head fitting (not shown) to the flexible hose support bracket assembly 1. The
hub assembly 3 includes a primary support 44 which mounts on the first and/or second bar
element 8, 12, and a secondary support 46 that is rotatably connected to the primary support 44
via a captured pin 48. The secondary support 46 rotates relative to the primary support 44 about
the pin 48 between a closed position (shown) and an open position (see FIG. 8). The primary
support 44 and secondary support 46 are each formed having cut out portions 50, 52 so that when

the secondary support 46 is in the closed position relative to the primary support 44, the cut out

11
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50 formed in the primary support cooperates with the cut out 52 formed in the secondary support

46 to define a hub opening 42 configured to receive and securely retain the sprinkler head fitting

(not shown).

[0061]  The hub assembly 3 includes a locking mechanism 56 that selectively connects
locks the primary support 44 and the secondary support 46 in the closed position. In the
illustrated embodiment the locking mechanism 56 comprises a locking pin 58 that is carried by
the secondary support 46, and is configured to engage with features of the primary support 44 to
lock the primary and secondary supports in place with respect to each other. Specifically,
locking pin 58 is rotatably held within first and second openings 82, 84 in the secondary support
56. As can be seen in FIG. 7E, the locking pin 58 has first and second shoulders 58a, 58b
positioned at opposite ends of a middle portion 59, upper tab portion 60 at a first end 61 of the
locking pin, and a lower tab 62 portion at a second end 63 of the locking pin. As caﬁ be seen, the
upper and lower tab portions 60, 62 are generally rectangular in cross-section, and have a first
cross-sectional dimension that is smaller than the diameter of the middle portion 59, and a
second cross-sectional dimension that is the same as the diameter of the middle portion. The
middle portion 59 can be captured between the upper and lower plate portions 64, 66 of the
secondary support 46 such that the upper tab portion 60 extends through the first opening 82
above the upper plate portion and the lower tab portion 62 extends through the second opening
84 below the lower plate portion. In this way the locking pin 58 is captured between the upper

and lower plate portions 64, 66 and so that it can be freely rotated about its axis with respect to

the secondary support 46.

12
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[0062]  Ascan be seen in FIG. 7A, each of the first and second openings 66, 68 of the
primary support 44 is a generally circular opening disposed adjacent to and spaced apart from a
corresponding free edge 74, 76 of the upper and lower plate portions 70, 72 of the primary
support 44. A slot 78, 80 extends between each opening 66, 68 and the corresponding fr_ee
edge 74, 76 of the primary support. Each slot 78, 80 is open along the corresponding free
edge 74, 76, and has a slot dimension parallel to the corresponding free edge that is less than the
catch opening dimension parallel to the corresponding free edge. Each slot 78, 80 thus provides
a passage through which the upper and lower tab portions 60, 62 of the locking pin 58 (when
oriented such that their first (smaller) cross-section is aligned with the slots) can pass into the

respective openings 66, 68 of the primary support 44 as the secondary support 46 rotates to the

closed position.

[0063]  Once the upper and lower tab portions 60, 62 of the locking pin 58 are received
within the respective openings 66, 68 of the primary support 44, the locking pin 58 may be
rotated about its axis so that the second (larger) cross-section of the upper and lower tab portions
60, 62 is aligned with the slots 78, 80. Since the larger cross-section of the upper and lower tab
portions 60, 62 is larger than the slot dimension parallel to the free edge 74, 76 of the primary

support 44, the locking pin cannot pass back through the slots 78, 80, and thus the secondary

support 46 is locked to the primary support 44.

[0064]  Each of openings 66, 68 of the primary support 44 may also include a radially
inwardly projecting protrusion 82, 84 that serves as a stop element for the upper and lower tab
portions 60, 62. This protrusion can be positioned such that the locking pin 58 can be easily and

verifiably rotated by no more than 90-degrees once the locking pin 58 is engaged with the

13
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openings 66, 68 of the primary support 44. That 1s, when the locking pin 58 is inserted into the
openings 66, 68, it can then be rotated about its axis until the upper and lower tab portions 60, 62
engage the respective protrusions 82, 84. Further rotation in that direction is thus prevented. As

will be appreciated, thus prevents over-rotation of the locking pin 58 by the user.

[0065]  The primary and secondary support 44, 46 can be disconnected by reversing this
operation. The primary support 44 can include first and second lateral recesses 86, 88V disposed
on a side plate portion 90 of the primary support. These first and second lateral recesses 86, 88
may open outward toward first and second sides 92, 94 of the primary support 44. As can be
best seen in FIG. 8, the first and second lateral recesses 86, 88 may be sized to enable the hub
assembly 3 to overlap the fastener 7 to provide for a wider range- of locational positioning of the

hub assembly 3 along the first and second bar elements.

[0066]  Referring again to FIGS. 6 and 7A-7C, the hub assembly 3 may include a
plurality of depending tabs 96 formed in the primary support 44. These depending tabs 96 may
be positioned to that side edges 98 of the tabs are offset from the side plate portion 90 of the
primary support 44 by a tab offset distance “TOS” (FIG. 7B). In some embodiments this tab
offset distance “TOS” is slightly larger than a width “W?” of the first bar element 8 (FIG. 1B).
Thus arranged, the depending tabs 96 serve to rotationally lock the hub assembly 3 to the first

and second bar elements 8, 12 so that the hub assembly will not rotate about a longitudinal axis

of a connected flexible hose (FIGS. 32 and 33) during operation.

[0067]  FIG. 8 shows the hub assembly 3 locked into position on the first and second bar
elements 8, 12 by set screw 5. The hub assembly 3 is in the open configuration, ready for

installation of a sprinkler head fitting. As can be seen, the hub assembly 3 is positioned directly

14
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adjacent to the fastener 7, with the fastener received in the first lateral recess 86 of the primary

support 44. In addition, the depending lateral tabs 96 are shown abutting a side surface of the

first bar element 8, to which the hub assembly 3 is attached.

[0068]  Referring now to FIGS. 9A-18, a further embodiment of a flexible hose support
bracket assembly 100 will be described. The flexible hose support bracket assembly 100 of this
embodiment includes first and second bracket portions 102, 104 that include any or all of the

features as the first and second bracket portions 2, 4 previously described in relation to FIGS.

1A-3, and thus those features will not be repeated.

[0069]  The hub assembly 103 can be received on the first and/or second bar elements
108, 112 in a manner similar to that described in relation to hub assembly 3, with the exception
that a set screw is not used with the hub assembly of FIG. 9A. Rather, the hub assembly 103 is
locked to the first and/or second bar elements 108, 112 when the primary and secondary supports
144, 146 are configured in the closed position (as shown in FIG. 9A). In addition, the hub

assembly 103 may have an opening 142 that is sized and shaped to receive a plurality of flat

surfaces 200 of a sprinkler drop nipple 202.

[0070]  Ascan be seen in FIG. 10, the flexible hose support bracket assembly 100 may be
configured so that a fastener 128 disposed in a distal end 124 of a second leg 110 is centered on a
centerline E-E of the hub opening 142 in the hub assembly 103, thus aligning the hub opening
and the sprinkler drop nipple 202 with the centerline of the distal end 124 of the second leg 110
as well as with the fastener 128 disposed in the distal end. This can also be seen in FIG. 11,
which shows the fasteners 26, 28 aligned with the hub opening 142 in the hub assembly 3 along
axis F-F.
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[0071]  Referring now to FIG. 12, the hub assembly 103 may comprising primary and
secondary supports 144, 146 that are rotatably coupled to each other via a captured pin 148. The
secondary support 146 rotates relative to the primary support 144 about the pin 148 between a
closed position (shown) and an open position (see FIG. 16). The primary support 144 and
secondary support 146 are each formed having cut out portions 150, 152 (FIGS. 13 and 14) so
that when the secondary support 146 is in the closed position relative to the primary support 144,
the cut out 150 formed in the priﬁnary support cooperates with the cut out 152 formed in the

secondary support 146 to define a hub opening 142 configured to receive and securely retain the

sprinkler drop nipple 202.

[0072]  The hub assembly 3 can include a locking mechanism 156 that selectively locks
the primary support 144 and the secondary support 146 in the closed position. In the illustrated
embodiment the locking mechanism 156 comprises a wing nut 158 ana bolt 159 combination
carried by tﬁe primary support 144, and is configured to engage with features of the primary

support 144 to lock the primary and secondary supports in place with respect to each other.

[0073]  FIG. 13 shows the primary support 144, which includes an upper plate portion
170 and a lower plate portion 172 connected by a side plate portion 190. A first side 173 of the
primary support 144 includes a pair of aligned openings 174 disposed in the upper and lower

plate portions 170, 172. These openings 174 are configured to receive the pin 148 therethrough
to rotatably couple the primary support 144 to the secondary support 146. First, second and third
interior surfaces 176, 178, 180 of the upper and lower plate portions 170, 172 which define a

portion of the opening 150, can be flat, and can be oriented substantially perpendicular to
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adjacent surfaces to provide opening 150 with a flat-sided U-shape to flatly abut corresponding

flat surfaces of the sprinkler drop nipple 202.

[0074]  FIG. 14 shows the secondary support 146, which includes upper and lower plate
portions 164, 166 connected by a side plate portion 165. A pair of slots 168 may be disposed in
the upper and lower plate portions 164, 166. These slots 168 may each have a slot axis “SA”
that is substantially parallel to the plane of the side plate portion 165. The slots 168 may each
have first and second ends 168a, 168b. The slots 168 may be configured to receive the pin 148
therethrough to couple to the secondary support 146 to the primary support 144. In addition to
allowing pivotal motion between the primary and secondary supports 144, 146, the slots 168
allows the secondary support to move laterally along the slot axis SA, between the first and

second ends 168a, 168b, with respect to the pin 148 and the primary support 144.

[0075]  The opening 152 in the secondary support 146 may be formed by first, second and
third interior surfaces 182, 183, 184 of the upper and lower plate portions 164, 166.. The second
interior surface 183 can be oriented substantially parallel to the plane of the side plate portion
165, while the first and third interior surfaces 182, 184 may be curved or angled to provide the

opening 152 with a shape that engages at least one flat side to abut a corresponding flat surface

of the sprinkler drop nipple 202.

[0076]  The secondary support 146 may further include a lateral recess 185 formed in ihe
side plate portion adjacent a first side 187 of the secondary support. As can be seen in FIG. 12,
this lateral recess 185 is sized to receive a shank portion of the bolt 159 laterally therethrough.
This arrangement eliminates the need for the bolt 159 itself to pivot to enable engagement with

the secondary support.
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[0077]  FIG. 15 shows the inter-engagement of the wing nut 158 and bolt 159 with the
primary support 144. Specifically, a cross-member 189 may be positioned between the upper
and lower plate portions 170, 172 of the primary support 144 on a second side 175 of the primary
support. The cross-member 189 may have an opening for slidably receiving a shank portion of
the bolt 159 therethrough. As can be seen, a head portion 159a of the bolt is disposed on one
side of the cross-member 189, and the shank portion 159b of the bolt engages the wing nut 158.

The wing nut 158 can engage the side plate portion 165 of the secondary support 146 to clamp

the secondary support toward the primary support 144.

[0078]  Also visible in FIG. 15 are the first and second lateral recesses 186, 188 disposed
on a side plate portion 190 of the primary support 144. These first and second lateral recesses
186, 188 may open outward toward first and second sides 173, 175 of the primary support 144.
As with the previously described embodiment, the first and second lateral recesses 186, 188 may
be sized to enable the hub assembly 103 to overlap the fastener 107 to provide for a wider range

of locational positioning of the hub assembly 103 along the first and second bar elements. In this

embodiment, the fastener 107 is shown overlapping the hub assembly.

[0079]  Referring now to FIGS. 16-18, a locking process for the hub assembly 103 will
be described in greater detail. FIG. 16 shows the hub assembly 103 in the open configuration,
with the sprinkler drop nipple 202 positioned adjacent the opening 150 of the primary support
144. The secondary support 146 is rotated away from the primary support 144 about pin 148.
The pin 148 is positioned at the first end 168a of the slots 168 in the secondary support 146.
FIG. 17 shows the hub assembly in the partially closed configuration, in which the secondary

support 146 is rotated toward the primary support 144 about pin 148. The pin 148 remains at the
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first end 168a of the slots 168 in the secondary support 146. FIG. 18 shows the secondary
support 146 continuing to pivot toward the primary support 144. In this view it can also be seen
that the secondary support 146 has been moved laterally with respect to the primary support 144
such that the pin 148 is positioned at the second end 168b of the slots 168 of the secondary
support. FIGS. 9A and 9B show the hub assembly 103 in the closed configuration in which the
pin 148 is again positioned at the first end 168a of the slots 168 and the wing nut 158 clamps the
secondary support 146 against the sprinkler drop nipple 202. In this configuration, the four flat
sides of the sprinkler drop nipple 202 are engaged by the corresponding flat surfaces of the
primary and secondary supports 144, 146, thus preventing the sprinkler drop nipple 202 from
rotating with respect to the hub assembly 103. This configuration also clamps the hub assembly
-103 and sprinkler drop nipple 202 securely to the first and/or second bar elements 108, 112,

eliminating the need for a separate set screw to lock the hub assembly to the bar elements.

[0080]  Referring now to FIG. 19-21, a further alternative flexible hose support bracket
assembly 501 is shown. The flexible hose support bracket 501 may include first and second
bracket portions 502, 504 that are telescopically adjustable with respect to each other to enable
the bracket assembly 501 to be adjusted to fit a variety of ceiling structure spacings. The first
bracket portion 502 may include a first leg 506 and a first bar element 508, while the second
bracket portion 504 may include a second leg 510 and a second bar element 512. A hub
assembly 503 may be supported on the first and/or second bar element 508, 512, and may be
fixed in place along the bar elements via a set screw 505. The hub assembly 503 may be used to

secure a sprinkler head fitting (not shown) to the flexible hose support bracket assembly 501.
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[0081]  The first and second legs 506, 510 of the flexible hose support bracket assembly
501 may be coupled at respective proximal ends 514, 516 to the first and second bar elements
508, 512, respectively. In the illustrated embodiment the first and second bar elements 508, 512
are received in openings 518, 520 formed in the proximal ends 514, 516 of the first and second
legs 506, 510. As further illustrated, the proximal ends 514, 516 of the first and second legs 506,
510 are folded over to assume a U-shape such that the legs 506, 510 engage their respective bar
elements 508, 512 at two spaced-apart locations, thus enhancing stability of the connection
between the legs and bars. The first and second bar elements 508, 512 may be fixed to the first

and second legs 506, 510 via any appropriate connection technique, a non-limiting example of

which 1s welding.

[0082]  The first and second bar elements 508, 512 may be of a similar geometric shape,
and may be sized relative to each other so that one of the bar elements is receivable within the
other bar element in a telescoping fashion. In the illustrated embodiment the first and second bar
_ elements 508, 512 are channel members, and the channel of the first bar element 508 is sized to
receive the second bar element 512 therein so that the first and second bracket portions 502, 504
are telescopically movable with respect to each other along an axis A-A of the flexible hose
support bracket assembly 501. In this manner, the overall lateral dimension “L” of the support
bracket assembly 501 can be adjusted to suit a particular installation configuration. It will be
appreciated that although the first and second bar elements 508, 512 are shown as being channel
members, that the bar elements can be any of a variety of other shapes as long as the bar

elements permit adjustment of the lateral dimension “L” of the support bracket assembly 501.
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[0083]  As can be seen, the first and second bar elements 508, 512 each has a plurality of
transversely oriented openings 509, 513. These openings 509, 513 are positioned to receive the
set screw 505 of the hub assembly 503 therethrough to lock the first and second bar elements
508, 512 together once the lateral dimension “L” of the support bracket assembly 501 has been
adjusted to a desired value. The set screw 505 also locks the position of the hub assembly 503
along the first and second bar elements 508, 512. The spacings between the openings enable the
bracket to be adjusted to standard ceiling spacings (e.g., 24, 16”, and 14.5” for studs). Also, for

each specific ceiling spacing, the hub assembly 503 can be moved % of the distance to either side

of the middle.

[0084]  The first and second legs 506, 510 may have distal ends 522, 524 configured to
engage respective ceiling structural elements. In the illustrated embodiment the distal ends 522,
524 each have an elongated inverted U-shape for engaging respective T-bar beams (not shown)
of a drop-ceiling support structure. The distal ends 522, 524 may each have at least one fastener
526, 528 received in respective openings 530, 532 in the distal ends. The fasteners 526, 528 may
be used to positively fix the distal ends 522, 524 to the associated ceiling suppoﬁ structure
members. The fasteners can be of any appropriate type, a non-limiting example of which is a
self-tapping screw. The fasteners 526, 528 can be pre-installed in the openings 530, 532 to make

it easier for the user to fix the first and second legs 506, 510 to the ceiling structure.

[0085]  As can be seen, the first and second legs 506, 510 each have a central portion 534,
536 disposed between the distal and proximal ends. These central portions 534, 536 include a

plurality of openings 538, 540 configured to receive fasteners such as screws for fixing the first
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and second legs 506, 510 to ceiling studs (not shown), where such an installation is desired or

necessary.

[0086]  Referring to FIG. 22, a side view of the disclosed flexible hose support bracket
assembly 501 is shown. Although only the second leg 510 is shown, it will be appreciated that
the same features will apply to the first leg 506. The distal end 524 has a first width “FW” and
the proximal end 516 has a second width “SW,” where SW <FW. The second leg 510 has a first
centerline G-G at the distal end 524, and a second centerline H-H at the proximal end 516. As
can be seen, the first and second centerlines G-G and H-H are offset with respect to eaqh other
by an offset distance “OD.” The openings 520 in the proximal end of the second leg 510 is
centered on the second centerline H-H so as to center the first and second bar elements 508, 512
on the second centerline. The fastener 528 disposed in the distal end 524 of the second leg 510 is
centered on the first centerline G-G. Thus, arranged, the offset distance “OD” is selected so that
the first centerline G-G intersects the hub opening 542 in the hub assembly 503, thus aligning the
hub opening with the centerline of the distal end as well as with the fastener 528 disposed in the
distal end. This can also be seen in FIG. 23, which shows the fasteners 526, 528 aligned with

the hub opening 542 in the hub assembly 503 along axis J-J.

[0087]  During installation, by aligning the fastener 528 with appropriate markings on the
ceiling frame, the hub opening 542 (and thus the sprinkler head) can automatically be aligned
with the center of the ceiling tile without further adjustment. In addition, by aligning the fastener

528 with the hub opening 542, twisting force on the fastener 528 is minimized or eliminated

during installation.
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[0088]  FIGS. 24-25D show the hub assembly 503, which as previously noted can be
used to secure a sprinkler head fitting (not shown) to the flexible hose support bracket assembly
501. The hub assembly 503 includes a primary support 544 which mounts on the first and/or
second bar element 508, 512, and a secondary support 546 that is rotatably connected to the
primary support 544 via a pin 548. The secondary support 546 rotates relative to the primary
support 544 about the pin 548 between a closed position (shown) and an open position (see FIG.
26). The primary support 544 and secondary support 546 are each formed having cut out
portions 550, 552 so that when the secondary support 546 is in the closed position relative to the
primary support 544, the cut out 550 formed in the primary support cooperates with the cut out
552 formed in the secondary support 546 to define a hub opening 542 configured to receive and

securely retain the sprinkler head fitting (not shown).

[0089]  The hub assembly 503 includes a locking mechanism 556 that selectively
connects locks the primary support 544 and the secondary support 546 in the closed position.
The locking mechanism 556 can include a spring-loaded pin arrangement that enables the

primary and secondary supports 544, 546 to be latched closed automatically without the need for

a screw or lock.

[0090] The locking mechanism 556 comprises first and second pin member 558, 560, a
coil spring 562, and first and second flared jaw portions 564, 566 formed in the primary support.
The first pin member 558 is shown in detail in F1G. 25F, while the second pin member 560 is
shown in FIG. 25E. The first pin member 558 has a first head portion 568, a first circumferential
shoulder portion 570, and a relatively thin first body portion 572. The second pin member 560 has

a second head portion 574, a second circumferential shoulder portion 576, and a second body
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portion 578. The second pin member 560 also has a longitudinal bore 580 sized to receive the first

body portion 572 of the first pin member 558 therein.

[0091] To assemble the locking mechanism 556, the coil spring 562 can be disposed
about the first body portion 572 of the first pin member 558. The second pin member 560 can then
be engaged with the first pin member 558 so that the first body portion 572 is received within the
longitudinal bore 580. The first and second pin members 560 can be pressed toward each other to
compress the coil spring 562 which engages facing surfaces of the first and second circumferential
shoulder portions 570, 576. By reducing the overall length of the assembled first and second pin -
members 558, 560, the pin/spring assembly can be slid into engagement with first and second
openings 582, 584 formed in the secondary support 546 (see FIG. 25D). When released, the first
and second head portions 568, 574 of the first and second pin members are biased into the first and
second openings 582, 584, and are held in position by the force of the coil spring 562. The first
and second circumferential shoulder portions 570, 576 are sized to be larger than the first and
second openings 582, 584, so that the first and second pin members 558, 560 remain engaged with

the secondary support 546. The resulting configuration is shown in FIG. 26, illustrating the hub

assembly 503 in the open configuration.

[0092] - To lock the primary support 544 and the secondary support 546 in the closed
position (so as to lock a sprinkler head fitting to the hub assembly 503), the secondary support 546
can be rotated about the pin 548 until the first and second head portions 568, 574 engage the first
and second flared jaw portions 564, 566 of the primary support 544. Further rotation of the
secondary support 546 about the pin 548 causes the first and second flared jaw portions 564, 566

to force the first and second head portions 568, 574 inward toward each other, against the outward
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bias of the coil spring 562, until the head portions are recessed within the first and second openings
582, 584 1n the secondary support 546. The secondary support 546 can be rotated further until the
first and second head portions 568, 574 align with third and fourth openings 586, 588 formed in
the primary support. Upon alignment, the first and second head portions 568, 574 may be forced
outward into the third and fourth openings by the bias of the coil spring 562, thereby locking the
head portions within the third and fourth openings and locking the primary and secondary supports

544, 546 in the closed position. The primary and secondary support 544, 546 can be disconnected

by reversing this operation.

[0093]  FIG. 27 shows the hub assembly 503 locked into position on the first and second

bar elements 508, 512 by set screw 505. The hub assembly 503 is in the open configuration,

ready for installation of a sprinkler head fitting.

[0094]  FIGS. 28-31B show a further alternative embodiment of a flexible hose support
bracket assembly 601, which includes an alternative arrangement for fixing the bar elements to
respective legs of the assembly. As can be seen, the flexible hose support bracket assembly 601
may include first and second bracket portions 602, 604 that are telescopically adjustable with
respect to each other to enable the bracket assembly 601 to be adjusted to fit a variety of ceiling
structure spacings. The first bracket portion 602 may include a first leg 606 and a first bar
element 608, while the second bracket portion 604 may include a second leg 610 and a second
bar element 612. A hub assembly 603 may be supported on the first and/or second bar element
608, 612, and may be fixed in place along the bar elements via a set screw 605. The hub
assembly 603 may be used to secure a sprinkler head fitting (not shown) to the flexible hose

support bracket assembly 601 in a manner similar to, or the same as, that described in previous

25

CA 3035182 2019-02-28



embodiments. The first and second bar elements 608, 612 may be engaged with respective first
and second legs 606, 610 via openings 714, 716 (FIGS. 29A, 29B) formed in the first and
second legs, respectively. First and second fasteners 702, 704 may be received in respective

pairs of holes 706, 708 (FIGS. 29A, 29B) in the first and second legs 606, 610 to clamp the first

and second bar elements 608, 612 to the first and second legs.

[0095]  Ascan best be seen in FIGS. 31A and 31B, openings 718 and 720 formed in the
bar elements 608, 612 may be aligned with holes 706, 708 of the first and second legs 606, 610
so that when the first and second fasteners 702, 7704 are disposed therethrough, the fasteners may
firmly lock the first and second bar elements 608, 612 in place. In some embodiments a nut (not
shown) may be engaged with a distal end of each the first and second fasteners 702, 704 to

- secure first and second bar elements 608, 612 within respective openings 706, 708 of the first

and second legs 606, 610.

[0096] ’fhe first and second bar elements 608, 612 may be of a similar geometric shape,
and may be sized relative to each other so that one of the bar elements is receivable within the
other bar element in a telescoping fashion. In the embodiment shown in FIGS. 31A, 31B, the |
first and second bar elements 608, 612 are channel members having respective channels 722, 724
theremn. The channel 722 of the first bar element 608 may be sized to slidingly receive the
second bar element 612 therein so that the first and second bracket portions 602, 604 are
telescopically movable with respect to each other. As can be seen, the first and second bar
elements 608, 612 also each have a plurality of transversely oriented openings 609, 613. These
o;»enings 609, 613 may be positioned to recerve the set screw 605 of the hub assembly 603

therethrough to lock the first and second bar elements 608, 612 together once a lateral dimension
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of the support bracket assembly 601 has been adjusted to a desired value. As will be

appreciated, locking the set screw 605 also serves to lock the hub assembly 603 to the first and

second bar elements 608, 612.

[0097)  The first and second legs 606, 610 can have distal ends 622, 624 configured to
engage respective ceiling structural elements. In the illustrated embodiment the distal ends 622,
624 each have an elongated inverted U-shape for engaging respective T-bar beams (not shown)
of a drop-ceiling support structure. The distal ends 622, 624 may each have at least one fastener
626, 628 received in respective openings 630, 632 in the distal ends. The fasteners 626, 628 may
be used to positively fix the distal ends 622, 624 to the associated ceiling support structure
‘members. The fasteners can be of any appropriate type, a non-limiting example of which is a
self-tapping screw. The fasteners 626, 628 can be pre-installed in the openings 630, 632 to make

it easier for the user to fix the first and second legs 606, 610 to the ceiling structure.

[0098] In the illustrated embodiment the first and second bar elements 608, 612 are
oriented such that the respective channels 722, 724 open “downward” toward the distal ends 622,
624 of the first and second brackets 606, 610. Such an orientation may enhance rigidity of the
overall assembly, but is not critical. Thus, in some versions of the disclosed embodiments the
first and second bar elements can be oriented such that their respective channels open “upward”
away from the distal ends of the first and second brackets. In addition, it will be appreciated that
the size, shape and wall thickness of the first and second bar elements 608, 612 (as well as the

first and second bar elements of the previously described embodiments) may be selected to

achieve a desired strength, rigidity and robustness.
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[0099]  As can best be seen in FIGS. 30A and 30B, the first and second legs 606, 610
each have a central portion 634, 636 disposed between the distal and proximal ends. These
central portions 634, 636 can include a plurality of openings 638, 640 configured to receive
fasteners such as screws for fixing the first ana second legs 606, 610 to ceiling studs (not
shown), where such an installation is desired or necessary. In some embodiments the central
portions 634, 636 of the first and second legs 606, 610 may include features intended to enhance
the strength and/or rigidity of the legs. In the illustrated embodiment,aeach of the central
portions 634, 636 include a pair of vertically oriented stiffening members 710, 712. These
stiffening members 710, 712 may comprise discrete raised sections that are formed by stamping,
pressing, or the like, resulting in elongated discontinuities in the central portions 634, 636 of the
first and second legs 606, 610. As will be appreciated, providing such raised discontinuities in
thé central portions 634, 636 may substantially enhance the stiftness of the first and second legs
606, 610. It will also be appx.'eciated that although the illustrated embodiment shows two
elongated stiffening members 710, 712, that other shapes, numbers, configurations and sizes of

stiffening members can be used to achieve a desired strengthening of the first and second legs

606, 610.

[00100]  The manner in which the first and second legs 606, 610 engage their respective
bar elements 608, 612 will now be described in greater detail. The first and second legs 606, 610
each may each have a proximal portion 625, 627, and each proximal portion may have features
configured to engage and retain an end of a respective bar element 608, 612. In the illustrated
embodiment the proximal portions 625, 627 may have a C-shape that can be employed to clamp
a respective bar elements 608, 612 in place. Thus, the proximal portions 625, 627 can each be
divided into first, second and third sub-portions 625a, 625b, 625¢, 627a, 627b, 627¢. The first
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and third sub-portions 625a, 625¢ of the first leg 606 may be oriented substantially parallel with
each other, and parallel to the first bar element 608 when assembled. The second sub-portion
625b of the first leg 606 may be oriented substantially perpendicular to the first and third sub-
portions 625a, 625¢, and perpendicular to the first bar element 608 when assembled.} The second
sub-portion 625b may contain the opening 714 for receiving the first bar element 608 therein.
Similarly, with respect to second leg 61 0, the first and third sub-portions 627a, 627c may be
oriented substantially parallel to each other, and parallel to the second bar element 612 when
assembled, Whilé the second sub-portion 627b may be oriented substantially perpendicular to the
first and third sub-portions 627a, 627¢, and perpendicular to the second bar element 612 when
assembled. The second sub-portion 627b may contain the opening 716 for receiving the second
bar element 612 therein. The first and third sub-portions 625a, 625¢; 627a, 627c may have

respective openings for receiving a fastener 702, 704 therethrough.

[00101]  Thus arranged, when the first and second bar elements 608, 612 are disposed in
the respective openings 714, 716 of the first and second legs 606, 610, the first and second
fasteners 702, 704 (FIGS. 29A, 29B) can be tightened to force the first and third sub-portions |
625a, 625b, 627a, 627b toward each other, thereby clamping the first and second bar elements
608, 612 to the first and second legs. In one embodiment the fasteners 702, 704 comprise

nut/bolt combinations, though other fastener types can also be used without departing from the

disclosure.

[00102]  As can be seen, in the illustrated embodiment the stiffening members 710, 712

can extend from the central portions 634, 636 of the first and second legs 606, 610 into the
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proximal portions 625, 627. Specifically, the stiffening members 710, 712 may extend into the

first sub-portions 625a, 627a (FIGS. 30A, 30B) of the proximal portions 625, 627

[00103]  FIG. 32 shows the disclosed flexible hose support bracket assembly mounted
within a ceiling 300 having a ceiling frame 302 of rectangular frame sections. Although the
structure in these figures shows the flexible hose support bracket assembly 601 of FIGS. 28-
31B, it will be appreciated that any of the flexible hose support bracket assemblies 1, 100, 501,
601 of FIGS. 1-31B can be instalied within a ceiling in the same or similar manner. In some
embodiments the ceiling frame 302 may be a suspended ceiling. A fire sprinkler system 400 can
nclude supply pipes 402 as part of a fire suppression fluid delivery system. The fire sprinkler
system 400 can also include a flexible hose 404 which can couple, via a union nut 406 to the
sprinkler drop nipple 202. A ceiling panel 304 may be positioned within a section of the éeiling

frame 302, and a sprinkler head 408 may be coupled to a distal end of the sprinkler drop nipple

202, below an opening in the ceiling panel.

[00104]  While the flexible hose support bracket assembly has been disclosed with
reference to certain embodiments, numerous modifications, alterations and changes to the
described embodiments are possible without departing from the spirit and scope of the invention,
as defined in the appended claims. For example, any of the embodiments disclosed herein can
include any or all of the features of any other embodiment disclosed herein. Accordingly, it is

intended that the present disclosure not be limited to the described embodiments, but that it has

the full scope defined by the language of the following claims, and equivalents thereof.
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CLAIMS

1. A hub assembly for engaging a flexible hose component to an adjustable bracket, the hub
assembly comprising:
a primary support comprising:
an upper plate portion and a lower plate portion, wherein the upper plate portion
includes a first opening aligned with a second opening of the lower plate portion, and
wherein the first opening and the second opening are each operable to receive a pin
therethrough; and
a side plate portion connecting the upper plate portion and the lower plate portion;
a secondary support rotatably coupled to the primary support, wherein the primary
support and the secondary support each include a cut out portion such that when the secondary
support is in a closed position relative to the primary support, the cut out portion of the primary
support cooperates with the cut out portion formed in the secondary support to define a hub
opening operable to receive and securely retain a sprinkler drop nipple, the secondary support
comprising:
a second upper plate portion and a second lower plate portion connected
by a second side plate portion; and
a slot disposed in each of the second upper plate portion and the second
lower plate portion, the slot having a slot axis that is substantially parallel to a
plane of the second side plate portion, and wherein the slot is operable to receive
the pin therein to couple the secondary support to the primary support; and
a locking mechanism for securing the primary support and the secondary support
together, the locking mechanism comprising:
a bolt coupled to the primary support; and
a fastener secured to the bolt, the fastener operable to directly engage the

secondary support.

2. The hub assembly of claim 1, wherein a set of interior surfaces of the upper plate portion

and the lower plate portion define the cut out portion of the primary support.
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3. The hub assembly of claim 1, the slot further enabling the secondary support to translate
with respect to the primary support.

4. The hub assembly of claim 1, the secondary support further comprising a lateral recess
formed in the second side plate portion, wherein the lateral recess is operable to receive a shank

portion of the bolt.

5. The hub assembly of claim 1, further comprising a cross member extending between the
upper plate portion and the lower plate portion, the cross member including an opening for

receiving the bolt.

6. The hub assembly of claim 5, the cross member comprising:

a first side facing the side plate portion of the primary support; and

a second side, opposite the first side, the second side facing the second side plate portion
of the secondary support, wherein a head portion of the bolt is disposed on the first side, and

wherein a free end of the bolt extends away from the second side.

7. The hub assembly of claim 1, wherein the side plate portion includes a set of lateral

recesses open towards one or more sides of the primary support.

8. The hub assembly of claim 1, wherein the fastener is a wing nut rotatably secured about

the bolt, the wing nut engaging the second side plate portion of the secondary support.

9. A hub assembly for securing a flexible hose component to an adjustable bracket, the hub
assembly comprising:

a primary support rotatably coupled with a secondary support, wherein the primary
support and the secondary support each include a cut out portion such that when the secondary
support is in a closed position relative to the primary support, the cut out portion of the primary
support cooperates with the cut out portion formed in the secondary support to define a hub
opening operable to receive and securely retain a sprinkler drop nipple, the primary support

comprising:

32

Date Regue/Date Received 2020-04-22



an upper plate portion and a lower plate portion, wherein the upper plate portion
includes a first opening aligned with a second opening of the lower plate portion, and
wherein the first opening and the second opening are each operable to receive a pin
therethrough; and
a side plate portion connecting the upper plate portion and the lower plate portion;
a locking mechanism for securing the primary support and the secondary support
together, the locking mechanism comprising:
a bolt coupled to the primary support; and
a fastener secured to the bolt, the fastener operable to directly engage the
secondary support; and
a cross member disposed between the primary support and the secondary support, the
cross member including an opening for receiving the bolt; and
wherein the secondary support comprises:
a second upper plate portion and a second lower plate portion connected by a
second side plate portion; and
a slot disposed in each of the second upper plate portion and the second lower
plate portion, the slot having a slot axis that is substantially parallel to a plane of the
second side plate portion, wherein the slot is operable to receive the pin therein to couple

the secondary support to the primary support, and wherein the slot enables the secondary

support to translate with respect to the primary support.

10. The hub assembly of claim 9, wherein a set of interior surfaces of the upper plate portion

and the lower plate portion define the cut out portion of the primary support.

11. The hub assembly of claim 9, the secondary support further comprising a lateral recess
formed in the second side plate portion, wherein the lateral recess is operable to receive a shank

portion of the bolt laterally therethrough.

12. The hub assembly of claim 9, wherein the cross member extends between the upper plate
portion and the lower plate portion of the primary support, and between the second upper plate

portion and the second lower plate portion of the secondary support.
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13. The hub assembly of claim 12, the cross member comprising:

a first side facing the side plate portion of the primary support, wherein the first side is
engaged with the upper plate portion and the lower plate portion of the primary support; and

a second side, opposite the first side, the second side facing the second side plate portion
of the secondary support, wherein the second side is engaged with the second upper plate portion
and the second lower plate portion of the secondary support, and wherein a head portion of the
bolt is disposed on the first side, and wherein a free end of the bolt extends away from the second

side.

14. A hub assembly for securing a flexible hose component to an adjustable bracket, the hub
assembly comprising:

a primary support rotatably coupled with a secondary support, wherein the primary
support and the secondary support each include a cut out portion such that when the secondary
support is in a closed position relative to the primary support, the cut out portion of the primary
support cooperates with the cut out portion formed in the secondary support to define a hub
opening operable to receive and securely retain a sprinkler drop nipple;

a locking mechanism for securing the primary support and the secondary support
together, the locking mechanism comprising:

a bolt coupled to the primary support; and
a fastener secured to the bolt, the fastener operable to directly engage the
secondary support; and

a cross member disposed between the primary support and the secondary support, the
cross member comprising:

a first side engaged with the primary support; and
a second side, opposite the first side, the second side engaged with the secondary

support, and wherein a head portion of the bolt is disposed on the first side, and wherein a

shank portion of the bolt extends away from the second side and through the secondary

support.

15. The hub assembly of claim 14, the primary support comprising:
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an upper plate portion and a lower plate portion, wherein the upper plate portion includes
a first opening aligned with a second opening of the lower plate portion, and wherein the first
opening and the second opening are each operable to receive a pin therethrough; and

a side plate portion connecting the upper plate portion and the lower plate portion.

16. The hub assembly of claim 15, the secondary support comprising:

a second upper plate portion and a second lower plate portion connected by a second side
plate portion; and

a slot disposed in each of the second upper plate portion and the second lower plate
portion, the slot having a slot axis that is substantially parallel to a plane of the second side plate
portion, wherein the slot is operable to receive the pin therein to couple the secondary support to
the primary support, and wherein the slot enables the secondary support to translate with respect

to the primary support.

17. The hub assembly of claim 16, the secondary support further comprising a lateral recess
formed in the second side plate portion, wherein the lateral recess is operable to receive the

shank portion of the bolt.

18. The hub assembly of claim 16, wherein the first side of the cross member is engaged with
the upper plate portion and the lower plate portion of the primary support, and wherein the
second side of the cross member is engaged with the second upper plate portion and the second

lower plate portion of the secondary support.

19. A hub assembly for engaging a flexible hose component to an adjustable bracket, the hub
assembly comprising:
a primary support comprising:
an upper plate portion and a lower plate portion, wherein the upper plate
portion includes a first opening aligned with a second opening of the lower plate
portion, and wherein the first opening and the second opening are each operable

to receive a pin therethrough; and
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20.

a side plate portion connecting the upper plate portion and the lower plate
portion;

a secondary support rotatably coupled to the primary support, wherein the primary
support and the secondary support each include a cut out portion such that when the
secondary support is in a closed position relative to the primary support, the cut out
portion of the primary support cooperates with the cut out portion formed in the
secondary support to define a hub opening operable to receive and securely retain a
sprinkler drop nipple;

a locking mechanism for securing the primary support and the secondary support
together, the locking mechanism comprising:

a bolt coupled to the primary support; and
a fastener secured to the bolt, the fastener operable to directly engage the
secondary support; and

a cross member extending between the upper plate portion and the lower plate
portion, the cross member including an opening for receiving the bolt, the cross member
comprising:

a first side facing the side plate portion of the primary support; and

a second side, opposite the first side, the second side facing a second side
plate portion of the secondary support, wherein a head portion of the bolt is
disposed on the first side, and wherein a free end of the bolt extends away from

the second side.

The hub assembly of claim 19, wherein the side plate portion includes a set of lateral

recesses open towards one or more sides of the primary support.

21.

The hub assembly of claim 19, wherein a set of interior surfaces of the upper plate

portion and the lower plate portion define the cut out portion of the primary support.

22.

A hub assembly for engaging a flexible hose component to an adjustable bracket, the hub

assembly comprising:

a primary support comprising:
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an upper plate portion and a lower plate portion, wherein the upper plate portion
includes a first opening aligned with a second opening of the lower plate portion, and
wherein the first opening and the second opening are each operable to receive a pin
therethrough; and

a side plate portion connecting the upper plate portion and the lower plate portion,
the side plate portion including a set of lateral recesses open towards one or more sides of
the primary support;

a secondary support rotatably coupled to the primary support, wherein the primary
support and the secondary support each include a cut out portion such that when the secondary
support is in a closed position relative to the primary support, the cut out portion of the primary
support cooperates with the cut out portion formed in the secondary support to define a hub
opening operable to receive and securely retain a sprinkler drop nipple; and

a locking mechanism for securing the primary support and the secondary support
together, the locking mechanism comprising:

a bolt coupled to the primary support; and
a fastener secured to the bolt, the fastener operable to directly engage the

secondary support.

23. The hub assembly of claim 22, wherein a set of interior surfaces of the upper plate

portion and the lower plate portion define the cut out portion of the primary support.
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