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(57) ABSTRACT

A utility box for mounting at least in part within a wall for
use with a fluid carrying supply pipe, the box comprising, a
housing including a top wall, a bottom wall, a first side wall
and a second side wall, a back wall and a front opening
providing access 1nto an interior of the housing defined by
the top, bottom, first side, second side and back walls, a
bottom wall aperture 1 the bottom wall sized for extending
the pipe through the bottom wall aperture with the pipe
terminating in a iree end portion positioned within the
interior of the housing at a location above the bottom wall,
a valve attachable to the free end portion of the pipe, the
junction of the valve and the pipe being within the interior
of the housing above the bottom wall, and a first seal
positioned to provide a fluid-tight seal between the bottom
wall and the pipe to prevent fluid within the interior of the
housing from passing out of the interior of the housing
through the bottom wall aperture.
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1
OUTLET BOX

RELATED APPLICATIONS

This application claims benefit of U.S. Provisional Appli-
cation No. 62/402,896, filed on Sep. 30, 2016, the entire

disclosures and content of which are hereby incorporated by
reference 1n their entirety.

FIELD OF INVENTION

The mvention relates to outlet boxes for mounting 1n a
wall, and more particularly, to outlet boxes having a housing,
with one or more apertures for installing fixtures for utilities,
such as water.

BACKGROUND

Utility outlet boxes may be installed 1n building walls to
provide access and/or disposal points for utilities, such as
water. In one application, outlet boxes may be installed
within building walls during the construction or renovation,
and pipes and/or fixtures may be connected to the outlet
boxes. Leaks that develop 1n the outlet box, such as in the
connected pipes and/or fixtures connected thereto, may be
difficult to discover because water drains out of the outlet
box. Water leaking in the outlet box may drain or otherwise
intrude into 1nterior portions of the surrounding wall poten-
tially causing mold or water damage. Additionally, even it
the leak 1s discovered, removal of a portion of the wall or
removal of the outlet box from the wall or may be required
to repair or discover the oflending leak. Accordingly, there
1s a need for an outlet box that prevents water leaks from
intruding into the surrounding building walls, that increases
detectability of leaks, and that improves ease of repair of
leaky fixtures and/or pipes connected to the outlet box.

Previously-implemented outlet boxes may also be difli-
cult to mount to building walls and may not be securely
attached when mounted thereto. For example, some cur-
rently existing methods for attachment of outlet boxes
include securing the outlet boxes using straps. However,
straps may require access to the rear of the outlet box during
installation, and not provide adequate structural support for
the outlet box alone. There 1s therefore the need for an
apparatus that facilitates an easier and more secure means of
mounting the outlet boxes within building walls.

Previously-implemented outlet boxes are also configured
for use 1n a single application, such as installing a water
fixture for supplying water to an appliance. Installation of
additional boxes may be necessary to provide additional
drains, an air admittance valve, or additional water supply
valves, for example. Therefore, currently existing outlet

boxes do not provide suflicient versatility for installing
different combinations of fixtures.

Further, previously-implemented outlet boxes do not eas-
1ly accommodate attachment of differently sized pipes or
different fixtures, and do not allow for pipes and/or fixtures
to be connected to the outlet boxes at diflerent positions. For
example, a pipe above an outlet box may need to be routed
to the underside of the utility box because the top of the
utility box does not include an appropriate receptacle for
receiving the pipe. Even when the previously-implemented
outlet box installed 1n the building wall has an appropnately
located receptacle for receiving a pipe (e.g., at the bottom),
the receptacle may not be appropriately sized for connecting,
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2

the pipe. The previously-implemented may not allow for
installation of fixtures having differently sized attachment
portions.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1illustrates a perspective view ol a utility box
according to a first embodiment.

FIG. 2 1illustrates a first exploded view of the utility box
of FIG. 1.

FIG. 3 illustrates a second exploded view of the utility

box of FIG. 1.
FIG. 4 1llustrates a third exploded view of the utility box
of FIG. 1.

FIG. § illustrates a front view of a box main housing of
the utility box of FIG. 1.

FIG. 6 1llustrates a top plan view of the box main housing
of FIG. 5.

FIG. 7 illustrates a bottom plan view of the box main
housing of FIG. 5.

FIG. 8A 1llustrates an enlarged cross-sectional view sub-
stantially along line 1A-1A of the box main housing of FIG.
5.

FIG. 8B 1illustrates an enlarged cross-sectional view sub-
stantially along line 1B-1B of the box main housing of FIG.
5.

FIG. 9 1llustrates an enlarged cross-sectional view sub-
stantially along line 1A-1A of a support receptacle of the box
main housing of FIG. 5.

FIG. 10 1illustrates a right side view of the box main
housing of FIG. 5.

FIG. 11 1llustrates a rear view of the box main housing of
FIG. 5.

FIG. 12 illustrates an enlarged cross-sectional view sub-
stantially along line 1A-1A of a second upper receptacle of
the box main housing of FIG. 3.

FIG. 13 A 1llustrates a bottom perspective view of a box
main housing according to a second embodiment.

FIG. 13B 1illustrates a front view of a box main housing,
according to a third embodiment.

FIG. 13C 1llustrates a bottom perspective view of the box
main housing of FIG. 13B.

FIG. 14 A 1llustrates a bottom perspective view of the box
main housing of FIG. 5 positioned against an interior side of
a building wall and having a pipe inserted into a second
lower receptacle thereof.

FIG. 14B 1illustrates a cross-sectional view of a lower wall
of the box main housing of FIG. 14 A taken along line 1-1 of
FIG. 5.

FIG. 15 illustrates a front perspective view of the lower
wall of the box main housing of FIG. 3.

FIG. 16 A illustrates a front view of a first manifold body
ol a valve assembly.

FIG. 16B 1llustrates a left side view of the first manifold
body of FIG. 16A.

FIG. 17 illustrates a cross-sectional view of the first
mamfold body of FIG. 16A substantially along line 2-2.

FIG. 18 illustrates a bottom view ol a manifold spacer.

FIG. 19 1llustrates a cross-sectional view of the manifold
spacer of FIG. 18 substantially along line 3-3.

FIG. 20A 1llustrates a front view of a second manifold
body of the valve assembly.

FIG. 20B illustrates a left side view of the second mani-

fold body of FIG. 20A.
FIG. 21 illustrates a cross-sectional view of the second

manifold body of FIG. 20A substantially along line 4-4.
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FIG. 22 illustrates a cross-sectional view of a liquid flow
switch and a bushing assembly installed in the second

manifold body of FIG. 20A substantially along line 4-4, and

having a port interface and a C-clip attached to the second
manifold body. d

FI1G. 23 1llustrates a bottom plan view of an end bushing
of the bushing assembly of FIG. 22.

FI1G. 24 1llustrates a side view of the end bushing of FIG.
23.

FIG. 25 illustrates a cross-sectional view of the end
bushing of FIG. 23 along the line 5-5.

FIG. 26 illustrates a side view of a port of the second

manifold body of FIG. 20A.
FI1G. 27 illustrates a side view of the port interface of FIG.

22.
FIG. 28 illustrates a cross-sectional view of the port
interface of FIG. 27.

FI1G. 29 1llustrates a plan view of the C-clip of FIG. 22.

FIG. 30A illustrates a top plan view of a manifold support 20
ferrule.

FIG. 30B illustrates a cross-sectional view of the mani-
told support ferrule of FIG. 30B along the line 6-6.

FI1G. 31 1illustrates the utility box of FIG. 1 equipped with
a pair of valve assemblies and a drain assembly. 25

FI1G. 32 illustrates a front view of a drain base of the drain
assembly of FIG. 31.

FIG. 33 illustrates a right side view of the drain base.

FI1G. 34 illustrates a cross-sectional view of the drain base
of FIG. 32 substantially along line 7-7. 30

FIG. 35 illustrates a top perspective view of a retaining
member of the drain assembly of FIG. 31.

FIG. 36 illustrates a top rear perspective view of a
mounting bracket and a pipe supportably attaching the utility
box of FIG. 1 to wall studs and an adjacent second utility 35
box.

FIG. 37 illustrates a top rear perspective view of the
mounting bracket and the pipe of FIG. 36 supportably
attaching a utility box according to a second embodiment to
wall studs. 40

FIG. 38 illustrates a perspective view of the mounting
bracket of FIG. 36.

FIG. 39 illustrates a front view of the mounting bracket of
FIG. 36.

FI1G. 40 illustrates a side view of the mounting bracket of 45
FIG. 36.

FIG. 41 1llustrates a perspective view of a pipe support
bracket attached to a pipe according to a first embodiment.

FI1G. 42 1llustrates a perspective view of a collar of the
pipe support bracket of FIG. 41. 50

FI1G. 43 1llustrates a rear perspective view of a brace of the
pipe support bracket of FIG. 41.

FI1G. 44 illustrates a front perspective view of a brace of
the pipe support bracket of FIG. 41.

FIG. 45 illustrates a perspective view of a second collar 55
ol a pipe support bracket according to a second embodiment
of the pipe support bracket.

FIG. 46 1llustrates a cross-sectional view of the pipe
support bracket of FIG. 45.

FI1G. 47 1llustrates a perspective view of the pipe support 60
bracket of FIG. 45.

FI1G. 48 1llustrates a front view of a utility box having a
plurality of valve assemblies installed therein, and provided
with partially transparent and partial sectional views of some
of the valve assemblies. 65

FI1G. 49 illustrates a cross-sectional view of the utility box
of FIG. 48 taken substantially along line 8-8.
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FIG. 50 1llustrates an enlarged cross-sectional view of a
water valve assembly installed 1n the utility box of FIG. 48

taken substantially along line 8-8.
FIGS. 51-93 illustrate additional embodiment of the util-
ity box and 1ts component parts similar to those shown 1n

FIGS. 1-30.

DETAILED DESCRIPTION

A utility box 10 according to a first embodiment 1s shown
in FIG. 1. The utility box 10 1s configured to be installed 1n
the wall of a residential or commercial building to provide
one or more access and/or disposal points for utilities. The
utility box 10 may be comprised of a rigid waterproof
maternal, such as plastics, polymers, or polyvinyl chloride
(PVC); however, other similar materials are contemplated.
In this first embodiment, the utility box 10 1s configured to
provide water access and disposal points for appliances,
such as washing machines, dishwashers and ice makers;
however, those of ordinary skill 1n the art will recognize that
the configuration of the utility box may be suitable for other
applications.

The utality box 10 includes a box main housing 12 having,
a generally three-dimensional square or rectangular outer
shape, as shown 1n FIGS. 5, 6, 7, 8A, 10 and 11. A forwardly
opening cavity portion 14 1s defined by housing walls 16
extending rearwardly from an opening 18 and terminating at
a rear wall 20. The housing walls 16 are comprised of a
lower wall 22, an upper wall 24 opposite to the lower wall,
and opposing left and right sidewalls 26L. and 26R, as shown
in FIG. 5. The opening 18 1s sized to allow a user’s hand to
reach into the cavity portion 14 for operation, installation
and removal of water valves and drains therein, as described
below.

The utility box 10 includes one or more receptacles for
connecting a water pipe to the utility box, and for installation
of a water supply valve or drain, such as a valve assembly
28 shown 1 FIGS. 1, 2, 3, and 4. A pair of laterally offset
first lower receptacles 30 1s disposed on the lower wall 22,
as shown 1n FIGS. 5, 7, 8B, and 11. The lower receptacles
30 each include an annular wall 32 circumiferentially extend-
ing around a removable circular knockout portion 34, as
shown 1n FIGS. 7 and 8B. The knockout portion 34 1s at least
partially joined or connected to the lower wall 22 by two
narrow bridge portions 36 extending radially mnward from
the annular ring to the knockout portion, as shown 1n FIGS.
3 and 9. The bridge portions 36 are located at 180° from one
another around the knockout portion 34. The knockout
portion 34 may include an outer portion 37 having a thick-
ness less than the annular wall 32, the outer portion extend-
ing around the circumierence of the knockout portion 34
between the bridge portions 36 and connecting the knockout
portion to the annular wall 32. The outer portion 37 may
have a tapered or angular cross-sectional shape that tapers
radially inward from an upper surface to a lower surface of
the knockout portion 34. The knockout portion 34 may be
removed by cutting through all or most of the outer portion
37, using a utility knife or blade for example, without
severing the bridge portions 36. The remaiming bridge
portions 36 may be broken after severing the outer portion
to prevent unintentional loss of the knockout portion within
the wall or a pipe. The bridge portions 36 may act as pivot
points about which the knockout portion 34 may be rotated
to increase strain in, and thereby weaken, the bridge por-
tions. Alter rotating the knockout portion 34 about the bridge
portions 36, the user may grip the knockout portion and
sever the bridge portions 36 to remove the knockout portion




US 10,385,554 B2

S

from the utility box 10 without the dropping it into a wall or
pipe below. Removal of the knockout portion 34 creates an
aperture 33 defined by the surrounding annular wall 32, the
aperture being sized and shaped to receive a corresponding
part, such as a pipe, having a known size and shape.

In other embodiments, an air gap may space the annular
wall 32 apart from the knockout portion 34 1nstead of having,
the outer portion 37 therebetween. A pilot guide 38 1s
provided to guide a drill bit through a center the bottom side
ol the knockout portion to create an aperture of a desired size
therein for receiving a pipe or hose, as shown 1n FIG. 8B.
The pilot guide 38 may be a hole or divot extending partially
or completely through the center of the knockout portion 34.
The lower receptacles 30 include a cylindrical sidewall
portion 40 extending downwardly from a lower surface 42
of the lower wall 22 around the annular wall 32 and defining
a cavity 44 therein.

The design of the receptacles (e.g., lower receptacles 30)
and associated components prevents water from leaking
therethrough and 1nto the wall containing the utility box 10.
Installation of the pipe and associated components are now
described with reference to FIGS. 48, 49, and 50. First, an
upper end of a pipe 35 1s mserted through the aperture 33 of
the lower receptacle 30 to extend between the cavity portion
14 and a lower side of the lower wall 22. An O-ring 46 may
be positioned around the pipe 35 below the lower wall 22
and against or abutting the annular wall 32. The O-ring 46
1s sized and shaped to resiliently and radially compress
between the outer diameter of the pipe 35 and the inner
diameter of the cylindrical sidewall portion 40, thereby
forming a fluid-tight seal around the pipe 35 at the lower
surtace of the annular wall 32.

A metallic gnpper ring 48 having circumierentially
spaced axially and radially mnwardly protruding teeth (de-
scribed 1n U.S. Pat. No. 6,464,266, which 1s incorporated
herein 1n its entirety by reference) may be installed around
the pipe 35 beneath the O-ring 46 to help retain the O-ring
within the cavity 44. When the pipe 35 is inserted through
the gripper ring 48, the inwardly protruding teeth of the
gripper ring 48 bend in the direction of insertion, and dig
into or press mnwardly against the outer diameter of the pipe
35. For 1nstance, the teeth of the gripper ring 48 may bend
downwardly when the pipe 335 1s imnserted downwardly
through the aperture 33. The pipe 35 may be rotated 1n a first
direction (e.g., clockwise) relative to the gripper ring 48 to
score the outer diameter of the pipe 35 and prevent further
movement of the pipe 35 through the gripper ring 48. The
gripper ring 48 may have a larger diameter than the 1nner
diameter of the sidewall portion 40 so as to abut a lower side
of the sidewall portion 40. In some embodiments, the
gripper ring 48 may be fixed to the bottom of the sidewall
portion 40 using adhesives or sonic welding, by way of
non-limiting example.

When the pipe 35 1s inserted through the aperture 33, the
O-ring 46, and the gripper ring 48, as described above, the
pipe 35 1s maintained in fluid-tight attachment to the box
main housing 12. Thereafter, a valve assembly 28 or other
assembly may be 1nstalled over the upper end of the pipe 35
within the cavity portion 14, as described below. 11 the valve
assembly 28 leaks or breaks, or water otherwise accumulates
within the cavity portion 14, the O-ring 46 sealed around the
pipe 35 prevents liquid from leaking through the aperture 33
and into the wall. The inside of the building walls 1s thereby
protected from leaks within or around the utility box 10, and
leaking water will pool within the cavity portion 14 provid-
ing a visual indication of a leak. Moreover, a leaky valve
assembly 28 may be removed and replaced without removal
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of the building wall or the box main housing 12 from the
wall. Thus, the valve assembly 28 may be easily removed or
replaced without extensive cost or effort.

The utility box 10 may be provided with the pipe 35
installed 1n the fluid-tight configuration. Alternatively, the
pipe 35 may be installed 1n the fluid-tight configuration on
site.

In some embodiments, one or more second lower recep-
tacle 52 having a different configuration than the first lower
receptacles 30 may also be disposed on the lower wall 22,
as shown 1n FIGS. 7 and 8A. The second lower receptacle
52 may have a larger outer diameter than the first lower
receptacles 30 to allow for attachment of a pipe 67 having
a larger diameter than the pipe 35. A second sidewall 54
having a cylindrical shape with a larger diameter than the
sidewall 40 extends downwardly from the lower wall 22 to
define a downwardly opening cavity 56. The second side-
wall 54 may have a length extending downwardly farther
than the sidewall 40. The second lower receptacle 52 may
include one or more removable knockout portions for
installing a pipe and/or a water supply or drain. For example,
an annular first knockout portion 38 of the second lower
receptacle 52 1s located radially mmward of the second
sidewall 54. The first knockout portion 38 may be connected
to the lower surface 22 by an outer portion 59 and a plurality
of the bridge portions 61 substantially similar to those
described above, except that there may be a different number
of bridge portions than two. For example, the second lower
receptacle 52 may have four bridge portions 61 spaced apart
at 90° from one another around the perimeter of the first
knockout portion 58. The first knockout portion 58, includ-
ing all portions of the second lower receptacle 52 located
radially inward thereof, by severing the bridge portions 61
and the outer portion 39.

The second lower receptacle 52 may include a second
knockout portion 60 located radially inward from the first
knockout portion 58. The second knockout portion 60 may
include a circular plate 62 having a radial wall thickness
greater than the first knockout portion. The second knockout
portion 60 may be connected to the first knockout portion 58
by a plurality of the bridge portions 63 and/or the outer
portion 1n the manner described above. The circular plate 62
1s removable from the second lower receptacle 52 without
also removing the first knockout portion 58. In particular, a
pipe 67 having a similar inner diameter to the first knockout
portion 58 may be inserted upward into the cavity 56 and
abutting against a lower surface of the first knockout portion
58, as shown 1n FIGS. 14A and 14B. The first knockout
portion 58 1s sized such that 1t 1s too large to fall into the pipe
67 when the knockout portion 38 1s severed or removed from
the box main housing 12.

The outer portion 37 between the second knockout por-
tion 60 and the first knockout portion 58 may be broken or
severed to remove the second knockout portion 60. A blade
or other tool may be used to cut along at least some of the
outer portion 37, and a user may push or pull the second
knockout portion 60 to further separate the second knockout
portion 60 and the first knockout portion 58 along the outer
portion 37. The bridge portion(s) 36 1s thicker than the outer
portion 37, and designed so that 1t may not be broken when
the outer portion 37 1s severed so as to prevent the second
knockout portion 60 from falling into the pipe below the
receptacle. After breaking the outer portion 37, the user may
then grip the second knockout portion 60 and break the
remaining bridge portion 36 to separate the second knockout
portion 60 from the second lower receptacle 32 without
removing the first knockout portion 58. Thereafter, a drain
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assembly may be installed 1n the second lower receptacle 52
through the cavity portion 14 of the utility box 10.

The box main housing 12 may include a feature providing
a guide or outline 69 indicating where to cut to remove a
knockout portion, as shown 1n FIG. 15. The guide 69 may be
an annular recess disposed on an upper surface of the lower
wall 22 1n the cavity portion 14, and coaxially located with
the knockout portions of the second lower receptacle 52 (or
other receptacles). The guide 69 1n the present embodiment
1s circumierentially located along the outer diameter of the
first knockout portion 58. A user may insert the tip of a blade
in and cut along the guide 69 to remove the knockout portion
58 and the portions radially inward therefrom. Therefore, the
knockout portion 58 may be removed after the utility box 10
1s 1nstalled 1n a building wall or without requiring access to
the lower surface of the lower wall 22. In some embodi-
ments, the guide 69 may include an outline or indication
provided on the upper surface of the lower wall 22. There
may be a plurality of concentrically-located guides 69 on
cach receptacle for which the guides are provided. For
example, there may be another guide 69 located between the
first knockout portion 58 and the second knockout portion
60 (1.e. located along the outer portion 59) for removing the
second knockout portion 60 while leaving the first knockout
portion 58 mstalled. One or more of the other receptacles
(e.g., first lower receptacle 30) may be provided with one or
more of the guides 69 for removing knockout portions.

Referring to FIG. 8A, the second lower receptacle 52 may
also include a pilot guide 64 similar to the pilot guide 38
described above extending partially or completely through
the center of the plate section 62, providing a pilot hole or
divot to guide a drill bit to drnill upwardly through the bottom
side of the knockout portion to create an aperture of a
desired size therein. The second lower receptacle 52 may
turther include a third lower receptacle 66 disposed at the
center of the plate section 62. The third lower receptacle 66
may be substantially similar 1n structure and/or size to the
first lower receptacle 30. That 1s, the third lower receptacle
66 may include an annular wall surrounding a removable
circular knockout portion, and a cylindrical sidewall portion
extending downwardly from a lower surface of the plate
section 62 1n a structure substantially similar to the lower
receptacles 30. The second lower receptacle 52 may have
more knockout portions 65 disposed radially inward of the
first knockout portion 58 and the second knockout portion
60, as shown i FIG. 14B. The differently sized knockout
portions of the second lower receptacle allow for connection
of differently sized pipes or hoses to the utility box 10.

A pair of laterally offset first upper receptacles 68 may be
disposed on the upper wall 24, as shown 1n FIG. 6. The first
upper receptacles 68 may allow for pipes and valves to be
connected to an upper side of the utility box 10. The first
upper receptacles 68 may have a similar configuration to the
first lower receptacles 30. In particular, each of the first
upper receptacles 68 may include a knockout portion 70
substantially similar to the knockout portions 34 described
above and two narrow bridge portions 72 extending radially
inward from the upper wall 24 to the knockout portion 70.
The knockout portion 70 may include an outer portion 71
having a thickness less than the upper wall 24 and extending
around the circumierence of the knockout portion 70
between the bridge portions 72 and connecting the knockout
portion to the upper wall 24. The outer portion 71 may have
a tapered or angular shape tapering radially inward toward
an upper surface ol the knockout portion 70. In other
embodiments, the outer portion 71 may be omitted and an air
gap may separate the knockout portion 70 from the upper
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wall 24. The center of the knockout portion 70 may include
a pilot guide substantially similar to the pilot guide 38. In
some embodiments, the first upper receptacles may each
include a cylindrical sidewall portion extending upwardly
from the upper wall 24 around the connecting ring (or air
gap) 1 a manner similar to the sidewall portion 40.

A second upper receptacle 74 may be disposed on a
central portion of the upper wall 24. The second upper
receptacle 74 may have a plurality of concentrically
arranged knockout portions arranged 1n a “bullseye” con-
figuration for connecting pipes and/or fixtures having dii-
ferent sizes at the upper wall 24, as shown 1n FIGS. 6, 8A,
and 12. For example, the second upper receptacle 74 may
include a first knockout portion 76 having a largest outer
diameter, a second knockout portion 78 having an outer
diameter positioned radially inward of an inner diameter of
the first knockout portion, and a third knockout portion 80
having an outer diameter positioned radially imnward of an
the second knockout portion. The upper wall 24 1s connected
to the first knockout portion 76 by an outer portion 81 and
a pair ol narrow radially extending first bridge portions 82,
which are similar to the bridge portions 36 and located at
180° from one another around the outer circumierence of the
first knockout portion. The outer portion 81 has a thickness
less than the first knockout portion 76 and extends circum-
ferentially around the first knockout portion. The outer
portion 81 may have a tapered or angular cross-sectional
shape that tapers radially inward from lower surface to an
upper surface of the knockout portion 76.

Each of the plurality of concentrically arranged knockout
portions may be connected by circumierentially oflset
bridge portions. The first knockout portion 76 1s connected
to the second knockout portion 78 by an outer portion 83 and
a pair ol second bridge portions 84 similar to the bridge
portions 36, but each of which are circumierentially oflset
relative to one of the first bridge portions 82 around at 120°
(and conversely —60° to the other of the first bridge por-
tions). The second knockout portion 78 1s connected to the
third knockout portion 80 by an outer portion 85 and a pair
of third bridge portions 86 similar to the bridge portions 36,
but each of which are circumierentially offset relative to one
of the second bridge portions 84 at 120°. The outer portions
83 and 85 have a structure similar to the outer portion 81
describe above, as shown 1n FIG. 12.

Circumierentially offsetting the bridge portions 82, 84, 86
from one another allows a user to remove an 1nner knockout
portion without removal of an adjacent outer knockout
portion, thereby adjusting the circumierence of an aperture
of the second upper receptacle 74 for installation a pipe or
fixture having approximately the same outer circumierence.
To remove the third knockout portion 80, a user may sever
the outer portion 83, then grip the third knockout portion and
sever or forcibly break the bridge portions 86. A pipe or
fixture having an outer circumierence similar to the inner
circumierence of the second knockout portion 78 may be
inserted through the aperture left by the removed third
knockout portion 80. An upper surface of the third knockout
portion 80 may include a pilot guide substantially similar to
the pilot guide 36 described above for drilling an aperture of
a desired size 1n the second upper receptacle 74.

The configuration of the lower and/or upper receptacles of
the utility box 10 allow for attachment of different fixtures,
valves and drains thereto, and to facilitate simple and secure
connection of pipes and/or hoses to the diflerent fixtures,
valves and drains. Although three receptacles for attaching,
fixtures are provided on each of the upper wall 24 and lower
wall 22 of the box main housing 12, a different number of
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receptacles may be provided in other embodiments. For
example, a box main housing 13A may be provided having
four second lower receptacles 52, as shown in FIG. 13A.
Accordingly, two separate drain assemblies and two separate
water valve assemblies, described below, may be attached to
the box main housing, allowing for greater variation in uses
and configurations. For example, a dishwasher and ice
maker, each using a single water supply assembly and a
single drain assembly, may be attached at the same outlet
box 1nstead of having two separate outlet boxes. A diflerent
number of receptacles may be provided in other embodi-
ments. For instance, a box main housing 13B 1s shown in
FIGS. 13B and 13C having three lower receptacles 52. Each
of the lower receptacles 52 may include one of the third
lower receptacles 66 (see FIG. 13C) for mstalling a pipe
and/or a valve, as described below. Diflerent configurations
of drains and/or valves may be installed 1n the box main
housing 13B. A drain assembly may be installed 1n each of
the leftmost one and center one of the receptacles 52 shown
in FI1G. 13C, and a water supply valve may be installed in the
rightmost one of the receptacles 52, by way of non-limiting,
example. Therefore, a user may configure the box main
housings 13A and 13B according to the application, or the
most convenment access to the supply or drain pipe.

In one aspect, water supply valves 28 may be 1nstalled in
the first lower receptacles 30, as shown 1n FIGS. 1, 31, 48,
49 and 50. During installation of the utility box 10 1n a
building wall, the knockout portions 34 are removed leaving
an aperture through which the pipe 35 may be inserted.
Referring to FIGS. 2 and 50, an upper end of the pipe 35 may
be inserted through a metallic gripper ring 48 having cir-
cumierentially spaced axially and radially inwardly protrud-
ing teeth described in U.S. Pat. No. 6,464,266, which 1s
incorporated herein 1n 1ts entirety by reference. The upper
end of the pipe 35 may then be inserted through the O-ring
46 and through the aperture of the lower first receptacle,
positioning the upper end of the pipe 35 above the lower
wall 22 within the cavity portion 14 of the housing main box
12. The O-ring 46 1s positioned within the cylindrical
sidewall 40 near or against the lower surface 42 of the lower
wall 22. Thereafter, the valve assembly 28 may be installed
over the upper end of the pipe 35 in the cavity portion 14.
The valve assemblies may be installed 1n the upper recep-
tacles of the box main housing 12, as shown in FIG. 48, for
example.

The valve assembly 28 1s a “push-1it” assembly compris-
ing components that lock into place when a male component
1s pushed or inserted mto a female component without
threaded attachment. The valve assembly 28 includes a
substantially L-shaped hollow outlet 90 with a rearwardly
extending receiving tube 90T for sealably connecting with a
push-{it tube 88T of a manifold 88, as shown in FIG. 2, 3,
or 31, or sealably connecting with a pipe 35, as shown 1n
FIGS. 48, 49, and 50.

The manifold 88 may be a component of the valve
assembly 28 comprising a substantially T-shaped or
L-shaped hollow body having a lower connecting portion
88L., as shown 1n FIGS. 16A, 16B, 17. The manifold 88
and/or outlet 90 may be push-fit components that are mono-
lithically formed by an injection molding process using a
polymer material, such as chlornnated polyvinyl chloride
(CPVC) or PVC. An upper end of the manifold 88 may
include an upper connecting portion 88U for threadably
attaching a water arrestor assembly, as described below. The
tube 88T extends outwardly from a side of the manifold 88
providing a push-{it connection point for attaching the outlet
90. The single-piece injection-molded manifold 88 elimi-
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nates joints or secams that may leak or fail in other devices,
and provides a monolithic attachment point for connecting
different outlets 1n a push-fit manner.

A manifold spacer 92 may be 1nstalled within the cavity
portion 14 between the lower wall 22 and the lower con-
necting portion 88L to space them apart at an appropnate
distance according to the length of the end of the pipe 35. As
shown 1n FIGS. 18 and 19, the manifold spacer 92 has an
annular upper portion 92U having an outer circumierence
s1zed to snuggly fit into the lower end of the lower connect-
ing portion 88L., and a cylindrical lower portion 921 having
a circumierence larger than the upper portion 92U and sized
equal to or larger than the bottom of the lower connecting
portion 88L. An upwardly facing ledge 92L of the manmifold
spacer 92 abuts a lower surface of the lower connecting
portion 88L of the manifold 88 when the upper portion 92U
1s mserted therein. The cylindrical lower portion 921 has a
plurality of axially oflset and radially inwardly extending
guide ribs or ridges 92R for guiding the end of the pipe 35
through the manifold spacer and into the manifold 88.

A length of the tube 88T of the manifold 88 may be
inserted nto a cavity 90A of the receiving tube 90T of the
outlet 90 to connect the manifold 88 and the outlet 90. A
bushing assembly 93 may be nested or installed at least
partially within the cavity 90A of the receiving tube 90T to
tacilitate water-tight fluid communication between the mani-
fold 88 and the outlet 90, as shown 1n FIG. 22. The bushing
assembly 93 allows for a push-fit assembly of the outlet 90
(or other similar outlet) to the manifold 88 (or the pipe 35).
The bushing assembly 93 may include one or more O-rings,
one or more gripper rings, and an end bushing 94. The end
bushing 94 has a body portion 94B sized and shaped to fit
against inner surfaces within the cavity 90A, an mner cavity
extending axially through the end bushing 94, and a rear
flange portion 90F that abuts a rearward surface of the
receiving tube 90T, as shown in FIGS. 23, 24 and 25. The
flange portion 94F may include a plurality of recesses 94
axially oflset and radially positioned along a rearward
surface of the flange portion 90F. One or more of the
recesses 94F may engage with a thin fin portion 88F
projecting forwardly from and extending vertically along a
forward surface of the manifold 88 (see FIGS. 16B and 17)
to allow secure rotational movement between the manifold
88 and the outlet 90 without failure of the fluid-tight seal
therebetween. The end bushing 94 may further include a
plurality of axially offset ridges or ribs 94T projecting
radially inward 1n the inner cavity 94C to guide the tube 88T
within the cavity 90A.

The outlet 90 has an elongated downwardly extending
port 96 extending downwardly from the receiving tube 90T,
as shown 1n FIGS. 20A, 20B, and 21, for sealably connect-
ing and supplying water to a hose of an appliance. The port
96 has a substantially cylindrical shape extending in an axial
direction, and an inner conduit portion 1n fluid communica-
tion with the receiving tube 90T and terminating at the lower
end, as shown 1n FIG. 26. An upper portion 96U of the port
96 may have a flared portion 96F flaring outward circum-
terentially and upwardly. An exterior surface of the cylin-
drical shape of the port 96 may have one or more circums-
ferentially extending grooves 96G positioned axially along
the length of the port 96 for receiving and retaining one or
more O-rings. The grooves 96(G may have a square cross-
sectional shape for securely retaining the O-ring. A lower
end portion 96L of the port 96 may include a tapered portion
97 narrowing or tapering inwardly toward the lower end of
the port 96. A lower groove or annular recess 96R having a
rounded concave cross-sectional shape 1s provided axially
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below the grooves 96G for receiving a C-shaped ring
described below. The port 96 includes a center portion 96C
between the grooves 96G and the recess 96R, which narrows
or tapers downwardly toward the lower end portion 96L. In
other embodiments, the exterior surface of the port 96 may
include a threaded portion to facilitate direct connection of
the hose of the appliance to the valve assembly 28.

In one aspect, a port mterface 98 may be provided for
attaching to the hose of an appliance to the port 96, as shown
in FIGS. 22 and 27. The port interface 98 may be positioned
over the port 96 and attached thereto, allowing for attach-
ment of the hose of the appliance to the valve assembly 28.
The port mterface 98 has an 1nner conduit 98C defined by
downwardly extending sidewalls 98S extending axially
therethrough from an upper end 98U to a lower end 98L of
the port interface, a threaded attachment portion 98T for
threadably attaching to the hose, and one or more rings 98R
projecting circumierentially from an exterior surface of the
sidewalls 98S at an axial position above the threaded portion
98T. The mnner conduit 98C has a section with an inner
contour sized and shaped to snuggly engage with the exte-
rior surface shape of the port 96. Specifically, the inner
conduit 98C 1ncludes an inwardly projecting annular portion
98 A projecting radially inwardly from the mnner surfaces of
the sidewall 98S. The annular portion 98A may have an
angled or tapered upwardly facing surface configured to
engage with a downwardly facing surface of the tapered
portion 97 of the port 96 when 1nserted 1nto the inner conduit
98C. The bottom side of the annular portion 98A may have
a curved or flat shaped lower portion 99 for retaining a
retaining ring, as described below. A resiliently compressible
C-shaped clip or retaining ring 101 (see FIG. 29) may be
installed 1n the recess 96R to supportably attach the port
interface 98 the port 96, as shown in FIG. 22. Different port
interfaces 98 having diflerent outer sidewall diameters may
be provided to allow for hoses of diflerent sizes to the valve
assembly 28. Moreover, the port interface 98 helps to
prevent over-torquing and/or cracking of the outlet 90 of the
valve assembly 28.

To attach the port 96 to the port interface 98, the lower end
ol the port 96 1s first inserted into the upper end of the inner
conduit 98C of the port interface. The port interface 98 is
moved axially upward over the exterior surface of the
sidewalls 98S of the port 96 until the annular portion 98A of
the port interface 98 1s positioned snuggly against a down-
wardly facing surface of the center portion 96C. O-rings
positioned 1n the grooves 96G axially above center portion
96C may compress against the mner surface of the sidewalls
98S to seal the mner conduit 98C against the outer diameter
of the port 96 1n a flmd-tight manner. The flared portion 96F
of the port {its snuggly against an outwardly opening portion
O8W at an upper end 98U, thereby preventing further
downward movement of the port 96 within the port interface
98. The c-shaped ring 101 may then be inserted upwardly
into the imner conduit 98C of the port interface 98 and
installed within the recess 96R. The c-shaped retaining ring
101 1installed within the recess 96R abuts the lower portion
99 of the annular portion 98 A, preventing separation of the
port interface 98 from the port 96. After the port interface 98
1s attached to the port 96 1n the manner described above,
water supplied from a water source attached to the pipe 35
may flow through the valve assembly 28, out of the lower
end of the port 96, and through a hose attached to the lower
end 98L of the port interface 98.

The valve assembly 28 may include other features, such
as an arrestor assembly 102 at the upper connecting portion
88U of the manifold 88, and a push-pull liquid flow valve
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stem 104 at a front of the outlet 90. The flow valve stem 104
may be user-actuated to a first position (e.g., rearward “on

position) that allows tluid tlow through the second manifold
body 88, and a second position blocking ﬂuid :low through
the second manifold body 88 (e.g., forward “ofl” position).

The arrestor assembly 102 1s a dampening mechamsm that
absorbs kinetic energy of fluid flowing into the valve assem-
bly 28 when the flow valve stem 104 1s transitioned from the
first position to the second position. Specifically, when the
flow valve stem 104 1s transitioned from the first position to
the second position, a sudden pressure change of fluid
flowing through the valve assembly may cause vibration 1n
the valve assembly 28 or the pipes 1n the wall leading to the
valve assembly due to overshoot 1n the system (1.e., “water
hammer”). The arrestor assembly 102 has a sliding piston
mechanism for absorbing the kinetic energy of the fluid
during the transition between positions, thereby reducing or
preventing vibration in the system. A cylindrical arrestor
lower portion 102L of the arrestor assembly 102 threadably
engages with the upper connecting portion 88U to allow

fluid communication between the piston of the arrestor
assembly 102 and the tube 88T of the manifold 88.

According to one aspect, the valve assembly 28 may
further include a metallic manifold support ferrule 106
configured to fit over an outer cylindrical portion of the
upper connecting portion 88U of the manifold 88 to reduce
hoop stresses on the manifold 88 and prevent over-torquing
of the arrestor lower portion 102L against the manifold 88,
as shown i FIGS. 2, 3, and 4. The support ferrule 106
includes a cylindrical portion 106C extending in an axial
direction, and an upper annular portion 106R extending
radially inward from an upper end of the cylindrical portion
106C, as shown 1 FIGS. 30A and 30B. The cylindrical
portion 106C has an outer cylindrical portion 106C with an
inner diameter slightly larger (~1.10") than an outer diam-
cter of the upper connecting portion 88U (~1.06"). The
plastic or polymer material (e.g., PVC) of the manifold 88
may experience significant hoop or cylinder stresses induced
by fluctuations of water pressure flowing therethrough to
and from the arrestor assembly 102, which may cause the
manifold 88 to crack and/or fail over time. The metallic
matenal (e.g., aluminum, copper, steel) of the support fer-
rule 106 has significantly higher tensile strength than the
plastic or polymer material of the manifold 88. The cylin-
drical portion 106C absorbs at least some of the hoop or
cylindrical stresses induced on the manifold 88 by pressure
differentials of water tlowing therethrough, thereby reducing
cracks and/or failures 1n the manifold 88 and improving 1ts
longevity.

When the support ferrule 106 1s assembled with the
mamifold 88, the cylindrical portion 106C of the support
terrule 106 1s positioned over the cylindrical outer body of
the upper connecting portion 88U and the annular portion
106R 1s positioned against the upper surface of the manifold
88. The lower portion 102L of the arrestor assembly 102
may then be inserted through the annular portion 106R and
threadably engaged with the upper connecting portion 88U
of the manifold 88. The annular portion 106R has an 1nner
diameter approximately equal to or shghtly larger than the
diameter of an uppermost opening of the inner tube 88T at
the upper connecting portion 88U. The arrestor assembly
102 may abut an upper surface of the annular portion 106R
when the lower portion 102L 1s threadably engaged with the
upper connecting portion 88U of the manifold 88. In some
embodiments, an O-ring may be positioned between and
abutting the upper surface of the annular portion 106R and
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the arrestor assembly 102 to help create a fluid-tight seal for
fluid communication between the manifold 88 and the
arrestor assembly 102,

Fixtures other than the wvalve assembly 28 may be
installed 1n the utility box 10. In one embodiment, a drain
assembly 108 1s provided that may be installed in the utility
box 10, as shown in FIG. 31. The drain assembly 108
includes a drain base 110 that may be 1nstalled in the second
lower receptacle 52 of the box main housing 12 and a
retaining member 112 for retaining a hose and/or funneling,
liquid into the drain base 110. The drain base 110 1ncludes
a hollow cylindrical base portion 114 defining a drain
channel, a curved rear wall portion 116 extending upwardly
from the base portion 114, and a pair of laterally oilset
attachment apertures 118 for removably attaching the retain-
ing member 112 to the drain base 110, as shown 1n FIGS. 32,
33, and 34. A drain tube or hose, such as a condensation hose
from an air conditioning unit, may be inserted through the
first upper receptacle 68 or the second upper receptacle 74
and 1nto the cavity portion 14, where the drain tube may be
attached to the retaining member 112 or inserted into the
drain base 110. Additionally, a drain tube from an appliance,
such as a dishwasher or washing machine, may be inserted
through the opening 18 of the box main housing 12 and 1nto
the drain base 110.

The cylindrical base portion 114 1s sized and shaped for
insertion into the first knockout portion 58 of the second
lower receptacle 52 after the second knockout portion 60 1s
removed, as described above. Specifically, a recess 120
extends upwardly from a bottom of the base portion 114
along a front side and a rear side thereof. The front and rear
recesses 120 create laterally offset curved sidewalls 122 that
may flex laterally or radially imnward when the cylindrical
base portion 114 1s inserted into the second lower receptacle
52 to Irictionally retain the drain base 110 therein. The
cylindrical base portion 114 may have a tapered shape
tapering radially inward from an upper end to a lower end
thereol. The cylindrical base portion 114 has a diameter
suilicient to allow for 1nsertion of one or more drain tubes.
A rim portion 124 may protrude radially outward from the
outer circumierence of the cylindrical base portion 114 and
have an outer dimension or radius larger than the inner
diameter of the first knockout portion 38. The rim portion
124 may abut with an upper surface of the lower wall 22
when the cylindrical base portion 114 1s mnserted into the
second lower receptacle 52, preventing further insertion of
the drain base 110 therein. One or more hoses or tubes may
be mserted 1nto the cylindrical base portion 114 for draiming,
fluid 1nto a pipe attached to a lower side of the second lower
receptacle 52.

Referring to FIG. 35, the retaimning member 112 1s con-
figured to retain a hose or tube thereto and drain fluids
downwardly into the drain base 110 to which the retaining
member 1s attached. The retaiming member 112 1ncludes a
bracket portion 126 having bracket sidewalls 126S extend-
ing forwardly from a bracket rear wall 126R, a drain conduait
128 having a major surface extending downwardly at an
angle from the bracket portion 126, and a hose retention post
130 projecting upwardly from the drain conduit 128 for
retaining a drain hose or tube to the retaining member 112.
A pair of laterally offset attachment members 132 each
project from a rearward facing side of the bracket rear wall
126R. The attachment members 132 may be iserted into
corresponding ones of the attachment apertures 118 to
removably attach the retaiming member 112 to the rear wall
portion 116 of the drain base 110. The vertical position of the
retention post 130 may be adjusted by moving the retaining,
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member vertically along the rear wall portion 116 according
to the length of the hose or tube extending downwardly into
the cavity portion 14 from the upper wall 24 of the box main
housing 12. Specifically, the attachment apertures 118 may
have an elongated shape extending downwardly along the
rear wall portion 116 of the drain base 110. The position of
the attachment members 132 within the elongated attach-
ment apertures 118 may be adjusted to select the vertical
position of the retamning member 112 along the rear wall
portion 116 and thereby select the vertical position of the
retention post 130. The attachment members 132 may each
have a curved shape curving laterally outward toward left
and right lateral sides of the retaimming member 112. The
outwardly curved attachment members 132 press against the
lateral outward sides of the attachment apertures 118 when
the attachment members 132 are inserted therein to friction-
ally retain the vertical position of the retaiming member 112
within the rear wall portion 116.

The end of a drain hose or tube may be positioned around

and snuggly fitted over the retention post 130 to attach the
drain tube to the retaining member 112. After the drain tube
1s attached to the retaining member 112 of the drain assem-
bly 108, liquid draining from the drain hose tflows rearward
along and drips from the drain conduit 128 onto the rear wall
portion 116 and/or into the base portion 114 to drain from a
drain pipe attached to the second lower receptacle 52. The
retention post 130 has a conical or tapered shape tapering
inwardly and upwardly from the drain conduit 128 to allow
for snug attachment of drain hoses having different inner
diameters. The retention post 130 comprises a plurality of fin
members 130F (e.g., four) extending radially outward from
a central portion 130C of the retention post 130, which
allows liquid to flow freely from the attached drain hose onto
the drain conduit 128. The bracket sidewalls 126S may
extend downwardly along laterally sides of the drain conduait
128 to help guide liquid flow onto the rear wall portion 116
and/or to the base portion 114 and prevent liquid from
spilling into the cavity portion 14.
The utility box 10 may include several features for
securely attaching the box main housing 12 within a build-
ing wall. For example, a support receptacle 134 on a rear
side of the box main housing 12 1s provided for supportably
attaching the box main housing 12 to a pipe or tube 136, as
shown in FIGS. 8, 9, 10, 11, 36, and 37. The support
receptacle 134 1n the current embodiment 1s a rearwardly-
opening channel or groove extending horizontally along the
entire rear side ol the box main housing 12. The cross-
sectional shape of the support receptacle 134 channel or
groove may include opposing parallel upper and lower
receptacle walls 134U and 134L leading to a semi-circular
front wall portion 134W centered about an axis 134A, as
shown 1 FIGS. 8A and 9. The cross-sectional shape of the
support receptacle 134 1s sized to receive a pipe 136 having
an outer diameter equal to or less than a standard diameter,
such as 0.675" (34") or less. A protuberance 134P may
protrude downwardly from the upper receptacle wall 134U
and/or protrude upwardly from the lower receptacle wall
134L to help retain the pipe 136 inserted in the support
receptacle 134.

The pipe 136 to which the box main housing 12 attaches
may be a pre-existing or previously installed pipe in the
building wall. However, 1t 1s unlikely that a previously
installed pipe in the building will be optimally positioned for
attachment of the box main housing 12 thereto. A pair of
mounting brackets 138 are therefore provided for optimally
positioning and installing a length of pipe 136 between
opposing wall studs 139 or other opposing surfaces of the
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building wall, as shown in FIGS. 36 and 37. After the
mounting brackets 138 are attached to opposing studs with
the length of pipe 136 extending therebetween, the box main
housing 12 may be mounted 1n the wall studs by pressing the
housing mward to insert the length of pipe 136 within the
support receptacle 134.

The mounting brackets 138 have a substantially flat
bracket main body 140 having a first section 142 at a first
end 144 of the bracket main body 140, a second section 146
extending from a side of the first section 142 opposite to the
first end 144 and terminating at a second end 148, and a pipe
retaining member 150 for mounting the pipe 136 to the
mounting bracket 138, as shown in FIGS. 38, 39, and 40.
The first section 142 1s a rectangular portion extending 1n a
width direction of the main body 140 and the second section
146 1s a rectangular portion extending in a length direction
of the bracket main body 140 from a central portion of the
side of the first section 142. The first end 144 of the bracket
main body 140 has a substantially flat edge with a width
wider than a substantially flat edge of the second end 148
opposite to the first end 144. Holes 149 extend through the
thickness of the bracket main body 140 for receiving screws
or nails therein to supportably mount the bracket main body
140 to a stud. In the present embodiment, there 1s a pair of
holes 149 positioned on lateral sides of the first section 142;
however, the position and/or number of holes 149 may vary
in other embodiments, such as an additional hole positioned
along the second section 146 or at the second end 148.

The retaining member 150 1s sized and shaped to be
inserted mto the open end of the length of pipe 136. The
length of pipe 136 extends between the pair of mounting
brackets attached to the opposing faces of the two opposing
wall studs 136 for supportably mounting the support recep-
tacle 134 of the box main housing 12, as shown 1n FIG. 40.
The retaining member 150 1s a support projecting outward
orthogonally from a first surface 140F of the flat bracket
main body 140. The retaining member 150 in the present
embodiment has a plurality of fin members 150F (e.g., four)
extending radially outward from a central portion 150C. The
cross-sectional area of the retaining member 150 1s sized to
snuggly {it a pipe 136 having a known 1nner diameter, such
as 0.49 inches. The fin members 150F may each have a
tapered or angular shape tapering or angled inwardly from
the first surface 140F of the bracket main body 140 to a tip
15071 of the retaining member 150. The tapered or angular
shape may allow attachment of different sized pipes 136 to
the mounting bracket 138. In some embodiments, the retain-
ing member 150 may instead have a cylindrical or conical
shape without fin members 150F.

The mounting brackets 138 are configured to allow the
user to position the pipe 136 such that the front 21 of the box
main housing 12 will be flush with the forward edge of the
wall stud 139. Specifically, aflixing the mounting brackets
138 to the wall stud 139 1n a certain orientation depending
on the standard size of the wall stud will ensure that the front
of the box main housing 12 will be flush with the forward
edge of the wall stud 139, without measuring the position of
the mounting brackets 138 or box main housing 12. Accord-
ing to construction industry standards, the dimensions of
wall studs 139 dimensions are typically either approximately
1.5 inches thick by 3.5 inches wide (i.e., “2x4 s1ze”) or
approximately 1.5 inches thick by 5.5 inches wide (1.e., “2x6
s1ze””). A central axis C of the retaining member 150 15 offset
along a length of the mounting bracket 138 at a first distance
D1 from the first end 144 of the mounting bracket and at a
second distance D2 from the second end 148 of the mount-
ing bracket, as shown 1 FIGS. 39 and 40. In the current
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embodiment, for example, the first distance D1 1s approxi-
mately 0.315 inches and the second distance D2 1s approxi-
mately 2.315 inches (for a 0.63 inch outer diameter pipe).
The mounting brackets 138 should be installed on the wall
studs 139 1n a first orientation 11 the wall stud 139 1s of the
2x4 size and 1n a second orientation 1 the wall stud 139 1s
of the 2x6 size. In the first orientation, the first end 144 1s
positioned flush with the rearward side 139R of the 2x4 size
wall studs 139 and the second and 148 orniented facing
torward toward the forward side 139F of the wall studs 139
opposite to the rearward side 139R, as shown 1n FIGS. 36
and 37. In the second orientation, the second end 148 1s
positioned tlush with the rearward side 139R of the 2x6 size
wall studs 139 and the first end 144 1s onented facing
forward toward the forward side of the wall studs 139
opposite to the rearward side 139R. In eirther case, the central
axis C of the pipe 136 extending between the opposing wall
studs 139 will be offset from the forward side of the wall

studs 139 at approximately the same distance L. In this
instance, the distance L 1s the distance between the front 21
of the box main housing 12 and the center axis 134A of the
support receptacle 134 (see FIGS. 8A and 9). The distance
L. 1n the current embodiment may be approximately 3.2
inches, for example.
The box main housing 12 may include flanges 151
projecting outwardly from lateral sides 261, 26R of the box
main housing, as shown 1 FIGS. 6, 7, and 11. A front
surface of the tflanges 151 may be flush with the front 21 of
the main box 12 for abutting inwardly facing surfaces of the
building walls. The tlanges 151 may have screw or nail holes
extending therethrough for athixing the box main housing to
the building walls. In some embodiments, the flanges 151
may be spaced at the distance L from the center axis 134 A
of the support receptacle 134 and rearwardly oflset from the
front 21 of the box main housing 12. Accordingly, when the
box main housing 12 1s installed and mounted using the
mounting brackets 138 described above, the front 21 of the
box main housing 12 may project through a hole in the
building wall with the flanges 151 positioned flush against
the inwardly facing surfaces of the building walls.
Mounting tabs 152 are disposed on box lateral sides 261
and 26R near or at the rear wall 20 for athxing the box main
housing 12 to the wall studs 139, as shown 1n FIGS. 6, 11,
and 36. The mounting tabs 152 are thin, flat portions having
a mounting aperture 154 extending therethrough for receiv-
ing a fastener, such as a screw or a nail. The mounting
apertures 154 1n some embodiments may be elongated slots
leading to a rearwardly opening mouth portion at a rear edge
of the mounting tabs 152 for slideably receiving the shank
of a fastener driven into the wall stud 139. If desired, the box
main housing 12 may be athixed to the wall studs by driving
a Tastener through the mounting apertures 154 and 1nto the
wall studs 139, or by sliding the shank of a fastener 1nto the
rearwardly opening mouth portion of the elongated slot
mounting apertures 154. The rearward edge of the mounting
tabs 152 may be tlush with or may not extend beyond the
back surface of the rear wall 20, thereby reducing the
amount of space required to atlix the box main housing 12
to wall studs 139 within the building wall. A mounting
recess 158 may be disposed in the rear wall 20 on an
inwardly facing side of the mounting tab 152 for receiving
the head and/or the shank of a fastener. The mounting tabs
152 are disposed at corners of the rear wall 20 1n the present
embodiment, although the mounting tabs may be disposed
between corners on lateral sides of the rear wall 20 1n other

embodiments. The mounting recesses 156 may include a
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mouth portion opening upwardly along the upper wall 24 or
downwardly along the lower wall 22 to facilitate insertion of
a fastener therein.

Pipe support brackets are provided for supportably attach-
ing one pipe to another pipe. A pipe support bracket 160
includes a first collar 162 attachable to a first pipe 164, and
a brace 166 for attaching a second pipe 168 to the first collar
162, as shown 1n FIG. 41. The first collar 162 has a C-shaped
or semi-circular collar body 170 with opposing ends 170A
and 170B spaced apart by an opening 172, as shown 1n FIG.
42. The first collar 162 has first attachment portions 174A
and 1748 projecting in parallel away from the ends 170A
and 170B, then inwardly toward each other. Each first
attachment portion has a latch element 176 protruding from
an outwardly facing surface thereol. The collar body 170 1s
comprised of a resilient matenial, such as metal, PVC or
polymer, that 1s flexible to space the ends 170A and 170B
turther apart for 1nserting the first pipe 164 into the collar
body though the opening 172.

The brace 166 has an elongated U-shape comprising a
pair ol brackets 178 extending in parallel with each other
outwardly from a base portion 180, as shown 1 FIGS. 43
and 44. Each of the brackets 178 has a semi-circular or
C-shaped pipe receptacle 182 having an opening 184 for
receiving the second pipe 168 therein. Both of the pipe
receptacles 182 are aligned with each other along a first
direction (e.g., length) of the base portion 180 to supportably
and firmly retain a length of the second pipe 168 1n an
orientation along the first direction. The base portion has a
pair ol collar receptacles 186 each sized and shaped for
receiving a corresponding one of the first attachment por-
tions 174A and 174B therein. The collar receptacles 186
may be apertures or recesses disposed on sidewall portions
180S of the base portion 180. A catch 188 located outwardly
adjacent to each of the collar receptacles 184 1s provided for
retaining the attachment portions 174A and 1746 inserted in
the adjacent collar receptacle. Specifically, the catch 188 1s
a resiliently flexible member configured to be flexed or bent
outwardly by the latch element 176 when the first attach-
ment portion 174A and 174B 1s inserted into the collar
receptacle 186. The catch 188 1s configured to then rebound
inwardly back to 1ts original position when the latch element
176 1s inserted beyond an inward edge of the catch 188,
thereby helping to block or prevent removal of the attach-
ment portion 174 A and 1746 from the collar receptacle 186
when 1nserted therein.

In another embodiment, a second collar 190 having a
different configuration than the first collar 162 1s provided
for attaching to the brace 166, as shown 1n FIGS. 45, 46, and
4'7. The second collar 190 1s sized and shaped for attaching,
in conjunction with the brace 166, to a pipe 194 having a
smaller diameter than the pipe 164. The second collar 190
has a concave or U-shaped collar body 192 extending 1n an
axial direction. The second collar body 192 has a curved or
round rear wall 192R, and may have sidewall portions 1925
extending in parallel with each other 1n a direction orthogo-
nal to the axial direction. End portions 192A and 192B at
ends of the second collar body 192 each flare outwardly
away from each other. Attachment portions 196A and 1966
project in parallel from the end portions 192A and 1926,
then inwardly toward each other. The attachment portions
196A and 1966 are spaced apart by an opening 198 for
receiving the pipe 194 within the second collar body 192.
The second collar 190 1s attachable to the brace 166 by
engaging the attachment portions 196A and 1966 with the
openings 184 of the brace 166 1n a manner substantially
identical to the attachment portions 174A and 174B
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described above. The base portion 180 of the brace 166
attached to the second collar 192 opposes the rear wall 192R
and may abut a side of the second pipe 194 to help prevent
or reduce movement or vibration of the second pipe therein.

FIGS. 51-93 illustrate additional embodiment of the util-
ity box and 1ts component parts similar to those shown 1n
FIGS. 1-50 and described above.

Embodiments of the present disclosure can be described
in view of the following clauses:

1. A utility box for mounting at least in part within a wall
for use with a fluid carrying supply pipe, the box compris-
ng:

a housing including a top wall, a bottom wall, a first side
wall and a second side wall, a back wall and a front opening
providing access 1nto an interior of the housing defined by
the top, bottom, first side, second side and back walls;

a bottom wall aperture i the bottom wall sized for
extending the pipe through the bottom wall aperture with the
pipe terminating 1n a iree end portion positioned within the
interior ol the housing at a location above the bottom wall;

a valve attachable to the free end portion of the pipe, the
junction of the valve and the pipe being within the interior
of the housing above the bottom wall; and

a first seal positioned to provide a fluid-tight seal between
the bottom wall and the pipe to prevent flud within the
interior of the housing from passing out of the interior of the
housing through the bottom wall aperture.

2. A utility box mounted at least 1n part within a wall, the
box comprising:

a housing including a top wall, a bottom wall, a first side
wall and a second side wall, a back wall and a front opening
providing access into an interior of the housing defined by
the top, bottom, first side, second side and back walls;

a bottom wall aperture in the bottom wall;

a flmd carrying supply pipe extending through the bottom
wall aperture and terminating 1n a free end portion within the
interior of the housing at a location above the bottom wall;

a valve attached to the free end portion of the pipe, the
junction of the valve and the pipe being within the interior
of the housing above the bottom wall;

a first seal providing a fluid-tight seal between the bottom
wall and the pipe to prevent tluid within the interior of the
housing from passing out of the interior of the housing
through the bottom wall aperture; and

a second seal providing a fluid-tight seal between the free
end portion of the pipe and the valve.

3. The utility box of clauses 1 or 2, further comprising;

a manifold positioned to provide a fluid path between the
free end portion of the pipe and the valve, the mamiold
having a lower connecting portion, an upper connecting
portion and a side connecting portion positioned between the
lower and upper connecting portions, with the lower con-
necting portion being connected 1n a fluid-tight arrangement
to the free end portion of the pipe and one of the upper and
side connecting portions being connected in a fluid-tight
arrangement to the valve.

4. The utility box of any of clauses 1-3 for use with a
fitting having a push-{it connector, wherein one of the upper
and side connecting portions 1s a tube sized for having the
push-1it connector pressed thereon.

5. The utility box of any of clauses 1-4, wherein the lower
connecting portion comprises a push-iit connector sized for
being pressed onto the free end portion of the pipe.

6. The utility box of any of clauses 1-5 for use with an
arrestor assembly, wherein valve 1s connected to the side
connecting portion and the upper connection portion 1s
configured for connection to the arrestor assembly.
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7. The utility box of any of clauses 1-6, further compris-
ng:

a manifold positioned to provide a flmid path between the
free end portion of the pipe and the valve, the manifold
having a lower connecting portion and an upper connecting,
portion, with the lower connecting portion being connected
in a fluid-tight arrangement to the free end portion of the
pipe and the upper connecting portions being connected in
a fluid-tight arrangement to the valve.

8. A utility box for mounting at least 1n part within a wall
for use with an 1n-wall drain pipe and a drain-fluid source
conduit transporting a drain fluid for entry into the drain
pipe, the box comprising;

a housing including a top wall, a bottom wall, a first side
wall and a second side wall, a back wall and a front opening
providing access 1nto an interior of the housing defined by
the top, bottom, first side, second side and back walls;

a bottom wall aperture in the bottom wall sized to be
placed 1n fluid communication with the drain pipe;

a drain including a drain base positioned within the
bottom wall aperture and 1n fluid-tight communication with
the drain pipe, and a retamning member for removable
attachment to the drain base for retaining the drain-flud
source conduit 1n place relative to the drain base for com-
munication of the drain fluid into the drain base.

9. A method of mounting a utility box at least in part
within a wall, the method comprising:

providing a housing including a top wall, a bottom wall,
a first side wall and a second side wall, a back wall and a
front opening providing access 1nto an interior of the hous-
ing defined by the top, bottom, first side, second side and
back walls, the bottom wall having a bottom wall aperture;

extending a tluid carrying supply pipe through the bottom
wall aperture and an positioning a free end portion of the
pipe within the interior of the housing at a location above the
bottom wall;

attaching a valve to the free end portion of the pipe with
the junction of the valve and the pipe being within the
interior of the housing above the bottom wall;

positioning a first seal between the bottom wall and the
pipe to provide a fluid-tight seal prevent fluid therebetween
to prevent fluid within the interior of the housing from
passing out of the interior of the housing through the bottom
wall aperture; and

positioning a second seal between the free end portion of
the pipe and the valve to provide a fluid-tight seal therebe-
tween.

The foregoing described embodiments depict different
components contained within, or connected with, different
other components. It 1s to be understood that such depicted
architectures are merely exemplary, and that 1n fact many
other architectures can be implemented which achieve the
same functionality. In a conceptual sense, any arrangement
of components to achieve the same functionality 1s effec-
tively “associated” such that the desired functionality 1s
achieved. Likewise, any two components so associated can
also be viewed as being “operably connected,” or “operably
coupled,” to each other to achieve the desired functionality.

While particular embodiments of the present mvention
have been shown and described, it will be obvious to those
skilled 1n the art that, based upon the teachings herein,
changes and modifications may be made without departing
from this invention and its broader aspects and, therefore,
the appended claims are to encompass within their scope all
such changes and modifications as are within the true spirit
and scope of this invention. Furthermore, 1t 1s to be under-
stood that the mvention 1s solely defined by the appended
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claims. It will be understood by those within the art that, 1n
general, terms used herein, and especially 1n the appended
claims (e.g., bodies of the appended claims) are generally
intended as “open” terms (e.g., the term “including” should
be interpreted as “including but not limited to,” the term
“having” should be interpreted as “having at least,” the term
“includes™ should be interpreted as “includes but i1s not
limited to,” etc.).

The mvention claimed 1s:

1. A utility box for mounting at least 1n part within a wall
for use with a fluid carrying supply pipe having a smooth
outer wall free end portion, the box comprising:

a housing including a top wall, a bottom wall, a first side
wall and a second side wall, a back wall and a front
opening providing access into an interior of the housing,
defined by the top, bottom, first side, second side and
back walls:

a bottom wall aperture i the bottom wall sized for
extending the pipe through the bottom wall aperture
with the smooth outer wall free end portion of the pipe
extending through the bottom wall aperture and into the
interior of the housing and terminating at a location
above the bottom wall;

a valve having a push-{it connector to receive therein and
orip the smooth outer wall free end portion of the pipe
to provide a direct attachment to the smooth outer wall
free end portion of the pipe without use of any inter-
mediate connection members, the junction of the valve
and the pipe being within the interior of the housing
above the bottom wall;

a ring seal positioned on and extending about the smooth
outer wall free end portion of the pipe and 1n engage-
ment with the bottom wall; and

a push-1it gripper ring positioned on the pipe and pressing,
the ring seal into fluid-tight sealing engagement with
the smooth outer wall free end portion of the pipe and
into tluid-tight sealing engagement with the bottom
wall to prevent tluid within the interior of the housing
from passing out of the interior of the housing through
the bottom wall aperture.

2. The utility box of claim 1, wherein the ring seal 1s
positioned on and extending about the smooth outer wall
free end portion of the pipe at a location below the bottom
wall and 1n engagement with an underside of the bottom
wall.

3. A utility box mounted at least 1n part within a wall, the
box comprising:

a housing including a top wall, a bottom wall, a first side
wall and a second side wall, a back wall and a front
opening providing access into an iterior of the housing
defined by the top, bottom, first side, second side and
back walls:

a bottom wall aperture in the bottom wall;

a fluid carrying supply pipe having a smooth outer wall
free end portion extending through the bottom wall
aperture and ito the interior of the housing and ter-
minating at a location above the bottom wall;

a valve having a push-fit connector to receive therein and
orip the smooth outer wall free end portion of the pipe
to provide a direct attachment to the smooth outer wall
free end portion of the pipe without use of any inter-
mediate connection members, the junction of the valve
and the pipe being within the interior of the housing
above the bottom wall;

a first ring seal positioned on and extending about the
smooth outer wall free end portion of the pipe and 1n
engagement with the bottom wall;
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a push-fit gripper ring positioned on the pipe and pressing
the first ring seal into fluid-tight sealing engagement
with the smooth outer wall free end portion of the pipe
and 1nto fluid-tight sealing engagement with the bottom
wall to prevent fluid within the interior of the housing
from passing out of the interior of the housing through
the bottom wall aperture; and

a second seal providing a fluid-tight seal between the
smooth outer wall free end portion of the pipe and the
valve.

4. A utility box mounted at least in part within a wall for
use with a fluid carrying supply pipe having a smooth outer
wall free end portion, the box comprising:

a housing including a top wall, a bottom wall, a first side
wall and a second side wall, a back wall and a {front
opening providing access into an iterior of the housing
defined by the top, bottom, first side, second side and
back walls;

a bottom wall aperture 1in the bottom wall sized for
extending the pipe through the bottom wall aperture
with the smooth outer wall free end portion of the pipe
extending through the bottom wall aperture and 1nto the
interior of the housing and terminating at a location
above the bottom wall:;

a first ring seal positioned on and extending about the
smooth outer wall free end portion of the pipe and in
engagement with the bottom wall;

a first push-fit gripper ring positioned on the pipe and
pressing the first ring seal nto fluid-tight sealing
engagement with the smooth outer wall free end por-
tion of the pipe and into fluid-tight sealing engagement
with the bottom wall to prevent fluid within the interior
of the housing from passing out of the interior of the
housing through the bottom wall aperture;

a fitting positioned within the interior of the housing;

a manifold positioned within the interior of the housing
and above the bottom wall and providing a fluid path
between the smooth outer wall free end portion of the
pipe and the fitting, the manifold having a lower
connecting portion, an upper connecting portion and a
side connecting portion positioned between the lower
and upper connecting portions, the lower connecting
portion receiving the smooth outer wall free end por-
tion of the pipe therein and one of the upper and side
connecting portions being attached to the fitting above
the bottom wall, the junction of the lower connecting
portion and the free end portion of the pipe being within
the iterior of the housing and above the bottom wall;

a second seal positioned on and extending about the
smooth outer wall free end portion of the pipe provid-
ing a fluid-tight seal between the lower connection
portion and the smooth outer wall free end portion of
the pipe;

a second push-fit gripper ring positioned on the smooth
outer wall free end portion of the pipe within the
interior of the housing and above the bottom wall and
securely retaining the lower connecting portion on the
smooth outer wall free end portion of the pipe; and

a third seal providing a fluid-tight seal between the fitting
and the one of the upper and side connecting portions
attached to the fitting.

5. The utility box of claim 4, wherein the fitting has a
push-fit connector, and the one of the upper and side
connecting portions attached to the fitting has a tubular
portion sized for having the push-fit connector pressed
thereon, the push-fit connector including a third push-fit
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gripper ring positioned on the tubular portion and securely
retaining the fitting on the tubular portion.

6. The utility box of claim 4, wherein the fitting 1s a valve.

7. The utility box of claim 4 for use with an arrestor
assembly, wherein the fitting 1s connected to the side con-
necting portion and the upper connection portion 1s config-
ured for connection to the arrestor assembly.

8. A utility box mounted at least 1n part within a wall, the
box comprising;:

a housing including a top wall, a bottom wall, a first side
wall and a second side wall, a back wall and a front
opening providing access into an iterior of the housing,
defined by the top, bottom, first side, second side and
back walls;

a bottom wall aperture 1n the bottom wall;

a fluid carrying supply pipe having a smooth outer wall
free end portion extending through the bottom wall
aperture and into the interior of the housing and ter-
minating at a location above the bottom wall;

a ring seal positioned on and extending about the smooth
outer wall free end portion of the pipe and 1n engage-
ment with the bottom wall;

a push-1it gripper ring positioned on the pipe and pressing
the ring seal into fluid-tight sealing engagement with
the smooth outer wall free end portion of the pipe and
into fluid-tight sealing engagement with the bottom
wall to prevent fluid within the interior of the housing
from passing out of the interior of the housing through
the bottom wall aperture;

a valve positioned within the interior of the housing; and

a manifold positioned within the interior of the housing
and above the bottom wall and providing a fluid path
between the smooth outer wall free end portion of the
pipe and the valve, the manifold having a lower con-
necting portion and an upper connecting portion, the
lower connecting portion being attached to the smooth
outer wall free end portion of the pipe above the bottom
wall and the upper connecting portions being attached
in a fluid-tight arrangement to the valve above the
bottom wall, the junction of the lower connecting
portion and the smooth outer wall free end portion of
the pipe being within the interior of the housing and
above the bottom wall.

9. A utility box for mounting at least in part within a wall
for use with an n-wall drain pipe, a first drain-fluid source
conduit transporting a first drain fluid for entry into the drain
pipe, and a second drain-fluid source conduit transporting a
second drain fluid for entry into the drain pipe, the box
comprising;

a housing including a top wall, a bottom wall, a first side
wall and a second side wall, a back wall and a front
opening providing access mto an iterior of the housing
defined by the top, bottom, first side, second side and
back walls;

a bottom wall aperture in the bottom wall sized to be
placed 1n fluid communication with the drain pipe;

a drain including a drain base having an upwardly extend-
ing wall portion and a drain lower portion with a drain
channel, the wall portion arranged to channel fluid
engaging the wall portion downward into the drain
channel, the drain base positioned within the bottom
wall aperture with the drain channel 1n fluid commu-
nication with the drain pipe, the drain channel being

s1ized to receive therein and retain a free-end portion of
the first drain-fluid source conduit to direct the first

drain fluid 1nto the drain pipe; and
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a retaining member attached to the wall portion for
retaining a free-end portion of the second drain-fluid
source conduit 1n place relative to the drain base for
communication of at least a first portion of the second
drain fluid against the wall portion for flow of the first
portion of the second drain fluid downward along the
wall portion 1nto the drain channel for passage 1nto the
drain pipe.

10. The utility box of claim 9, wherein the retaining

member 1s removably attachable to the wall portion.
11. The utility box of claim 9, wherein the wall portion 1s
a forwardly curving rear wall portion of the drain base.

12. The utility box of claim 9, wherein the retaining
member has a downwardly and rearwardly sloping drain
surface positioned to be below the free-end portion of the
second drain-fluid source conduit and terminating in a
rearwardly located terminal end adjacent to the wall portion
to channel the second drain fluid rearwardly to communicate
the first portion of the second drain fluid against the wall
portion for flow downward into the drain channel for pas-
sage 1nto the drain pipe.

13. A method of mounting a utility box at least 1n part

within a wall, the method comprising:

providing a housing including a top wall, a bottom wall,
a first side wall and a second side wall, a back wall and
a front opening providing access mto an interior of the
housing defined by the top, bottom, first side, second
side and back walls, the bottom wall having a bottom
wall aperture;

extending a flumid carrying supply pipe having a smooth
outer wall free end portion through the bottom wall
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aperture and positioning the smooth outer wall free end
portion of the pipe within the interior of the housing
and terminating at a location above the bottom wall;

providing a valve having a push-fit connector sized to

receive therein and grip the smooth outer wall free end
portion of the pipe;

smooth outer wall free end portion of the pipe into the
push-1it connector and gripping the smooth outer wall
free end portion of the pipe without the use of any
intermediate connection members, with the junction of
the valve and the pipe being within the interior of the
housing above the bottom wall;

positioning a first ring seal on and about the smooth outer

wall free end portion of the pipe and 1n engagement
with the bottom wall and the pipe;

positioning a push-fit gripper ring on the pipe and press-

ing the first rning seal into flmd-tight sealing engage-
ment with the smooth outer wall free end portion of the
pipe and into fluid-tight sealing engagement with the
bottom wall to prevent fluid within the interior of the
housing from passing out of the iterior of the housing

through the bottom wall aperture; and

positioning a second ring seal on and about the smooth

outer wall free end portion of the pipe and 1n engage-
ment with the smooth outer wall free end portion of the
pipe and the valve to provide a fluid-tight seal therebe-
tween.
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