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POSITIVE LOCKING HANGING SYSTEM


Abstract

A positive locking hanging system is specifically adapted for locking a
panel to a wall. The system includes a
first elongated mounting member
that is configured to be mountable to a wall, and a second elongated
mounting
member configured to be attachable to a panel. When the first
elongated mounting member and the second
elongated mounting member are
engaged, notches in the first and second elongated mounting members are
aligned to form a locking channel. A user may lock the second elongated
mounting member to the first
elongated mounting member (i.e., lock the
panel to the wall) by inserting a locking element into the locking
channel. The locking element constrains the movement of the elongated
mounting members which results in the
panel being locked to the wall. As
a result, this may address seismic concerns such as an earthquake, and
may
prevent a thief from merely removing the panel from the wall when the
locking element is inserted.
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1. A system for mounting a panel to a mounting surface, the system
comprising: a first elongated mounting
member configured to be attachable
to the mounting surface, the first elongated mounting member including: a
first mounting surface defining a first mounting plane; a first distal
surface in generally opposed relation to the
first mounting surface and
defining a first distal plane; a first engagement surface extending
longitudinally along
the first elongated mounting member and residing
between the first mounting plane and the first distal plane; a
first
notch surface extending into the first elongated mounting member from the
first engagement surface; and a
second elongated mounting member
configured to be attachable to the panel, the second elongated mounting
member including: a second mounting surface defining a second mounting
plane; a second distal surface in
generally opposed relation to the
second mounting surface and defining a second distal plane; a second
engagement surface extending longitudinally along the second elongated
mounting member and residing
between the second mounting plane and the
second distal plane; and a second notch surface extending into the
second
elongated mounting member from the second engagement surface; the first
engagement surface being
selectively engagaeable with the second
engagement surface to mount the panel to the mounting surface, the first
notch surface and the second notch surface collectively and substantially
extending around a central axis to form
a locking channel when the first
engagement surface is engaged with the second engagement surface.


2. The system of claim 1, further comprising a locking element configured
to be at least partially insertable into
the locking channel to lock the
first elongated mounting member to the second elongated mounting member.


3. The system of claim 2, wherein the locking element mitigates movement
of the first elongated mounting
member relative to the second elongated
mounting member along the central axis.


4. The system of claim 1, wherein an insertion of the locking element
into the locking channel creates
interference fit between the locking
element with respect to the first elongated mounting member and the
second
elongated mounting member.


5. The system for mounting a panel of claim 1, wherein the entirety of
the first engagement surface is spaced
from the first mounting plane and
the entirety of the second engagement surface is spaced from the second
mounting plane.


6. The system of claim 1, wherein the first engagement surface and the
second engagement surface are in direct
contact with each other when the
first engagement surface is engaged with the second engagement surface.


7. The system of claim 1, wherein the first mounting surface and the
second mounting surface each include a
plurality of holes, each hole
being adapted to receive to a mechanical fastener.


8. The system of claim 1, wherein the first engagement surface and the
second engagement surface define angles
relative to the first mounting
plane and the second mounting plane, respectively, between 5 degrees and
20
degrees.


9. The system of claim 8, wherein the angles are approximately 9 degrees.


10. The system of claim 1, further comprising a first shoulder extending
between the first engagement surface
and the first distal surface that is
complementary with a second abutment surface positioned between the
second
engagement surface and the second mounting plane.


11. The system of claim 1, further comprising a second shoulder extending
between the second engagement
surface and the second distal surface that
is complementary with a first abutment surface positioned between the
first engagement surface and the first mounting plane.


12. The system of claim 1, wherein the first elongated mounting member
and the second elongated mounting
member are fabricated from an
extrudable material.


13. Apparatus for locking a panel to a mounting surface, the apparatus
comprising: a male member configured to
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be coupled to the panel, the male
member including: a first coupling surface defining a first coupling
plane; a
first engagement portion having a distal surface that defines a
distal plane and a first engagement surface, the
first engagement surface
being angled relative to the first coupling plane; and a first locking
surface extending
into the male member from the first engagement surface;
and a female member configured to be coupled to the
mounting surface, the
female member including: a second coupling surface defining a second
coupling plane; a
second engagement portion positioned between a second
engagement surface and the second coupling plane, the
second engagement
surface being angled relative to the second coupling plane; and a second
locking surface
extending into the female member from the second
engagement surface; the first engagement portion of the male
member being
selectively insertable to the second engagement portion of the female
member to form a locking
channel created by the first locking surface and
the second locking surface.


14. The apparatus of claim 13, further comprising a locking element
configured to be at least partially insertable
into the locking channel
to lock the female member to the male member.


15. The apparatus of claim 14, wherein the locking element mitigates
translation and rotation of the female
member relative to the male
member.


16. The apparatus of claim 14, wherein insertion of the locking element
into the locking channel creates a
clearance between the locking element
with respect to the male member and female member that is sufficient to
maintain the first female member and the male member in a locked
position.


17. The apparatus of claim 13, wherein the distal plane is substantially
coplanar with the second coupling plane.


18. The apparatus of claim 13, wherein the first coupling surface and the
second coupling surface each include a
plurality of holes, each hole
being adapted to receive to a mechanical fastener.


19. The apparatus of claim 13, wherein the first engagement surface and
the second engagement surface define
angles relative to the first
coupling plane and the second coupling plane, respectively, between 5
degrees and 20
degrees.


20. The apparatus of claim 13, wherein the male member and the female
member are fabricated from an
extrudable material.

Description

CROSS-REFERENCE TO RELATED APPLICATIONS


[0001] Not Applicable


STATEMENT RE: FEDERALLY SPONSORED RESEARCH/DEVELOPMENT


[0002] Not Applicable


BACKGROUND


[0003] 1. Technical Field


[0004] The present disclosure generally relates to a positive locking
hanging system that is used for locking a
picture, wall panel, frame, or
other structure to a wall, and more specifically to mounting members that
are
mountable to a picture and a wall.


[0005] 2. Description of the Related Art
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[0006] It is well known that some conventional picture hanging kits
utilize French cleats to hang a picture to a
wall. In this respect, a
French cleat comes in pairs, a cleat and a matching edge. A user may
independently
mount the cleat to the wall and the matching edge onto the
picture to be hung. The user may then hang the
picture to the wall by
aligning the matching edge and the cleat. The angled surface of the cleat
and matching
edge allows the two pieces to tightly mount against each
other. As the user tightly mounts the two pieces
together, the picture is
drawn closer and tightly to the wall. In order to remove the picture, the
user may lift the
picture in an upward direction and disengage the
matching edge from the cleat.


[0007] However, there are some deficiencies associated with using French
cleats to hang a picture to a wall. One
significant deficiency of using
French cleats to hang a picture to a wall is that the picture is
susceptible to theft if
the picture is hung in a public environment. A
thief can steal the picture by merely lifting the picture and
disengaging
the French cleat.


[0008] Another deficiency commonly associated with using French cleats is
that it does not address potential
accidents that might occur. For
example, someone may inadvertently knock over the picture or an
earthquake
may occur. If someone knocks over the picture or if an
earthquake occurs, the French cleat may disengage and
the picture may
drop and become damaged.


[0009] Accordingly, there is a need in the art for a positive locking
hanging system for theft preventative
measures and to address seismic
concerns such as an earthquake.


BRIEF SUMMARY


[0010] There is provided a positive locking hanging system that is
specifically adapted for mounting a panel to a
wall. The system includes
a first elongated mounting member that is configured to be mountable to a
wall. The
system further includes a second elongated mounting member
configured to be attachable to a surface or face of
a panel. The user may
selectively engage the second elongated mounting member to the first
elongated mounting
member, thus, hanging the panel to the wall. Once the
first elongated mounting member and second elongated
mounting members are
engaged, a first notch located on the first elongated mounting member and
a second
notch located on the second elongated mounting member forms a
locking channel. A user may lock the second
elongated mounting member to
the first elongated mounting member by inserting a locking element into
the
locking channel. The locking element creates an interference with the
first elongated mounting member and the
second elongated mounting member
which constrains the movement of the elongated mounting members,
accordingly, the panel is locked and is prevented from being pulled
upward and away from the wall. Therefore,
if a user incorporates this
system for mounting the panel (e.g., picture) to a wall in a public
environment, a thief
cannot merely lift and steal the picture.
Furthermore, if the positive locking hanging system is used for mounting
a panel to a wall, this may address seismic concerns such as an
earthquake.


[0011] The first elongated mounting member the second elongated mounting
member may be fabricated from an
extrudable material (e.g., aluminum,
plastic, etc.)


[0012] The first mounting surface and the second mounting surface of the
elongated mounting members may be
mounted to the panel and the wall by
the use of mechanical fasteners. The first mounting surface and the
second
mounting surface of the elongated mounting members may include a
plurality of holes adapted to receive to
mechanical fasteners.


[0013] A first engagement surface and a second engagement surface of the
elongated mounting members may
form an angle between 5 degrees and 20
degrees relative to a mounting plane. The entirety of the first
engagement surface and the entirety of the second engagement surface may
be spaced from their respective
mounting plane. Furthermore, the first
engagement surface and the second engagement surface may be in direct
contact with each other when the first engagement surface is engaged with
the second engagement surface.


[0014] The locking element may create an interference fit in the locking
channel when the locking element is
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inserted into the locking channel.
The locking element may mitigate movement of the first elongated mounting
member relative to the second elongated mounting member along a central
axis. The locking element may
further create an interference fit between
the locking element with respect to the first elongated mounting
member
and the second elongated mounting member.


[0015] A first shoulder of the first elongated mounting member may be
complementary with a second abutment
surface of the second elongated
mounting member. Furthermore, a second shoulder of the second elongated
mounting member may be complementary with a first abutment surface of the
first elongated mounting member.

[0016] In accordance with another example and not a limitation, the system
includes a male member configured
to be coupled to the panel. The system
further includes a female member configured to be coupled to a mounting
surface. The user may engage the first engagement portion of the male
member with the second engagement
portion of the female member to hang
the panel to the mounting surface. Once the first engagement portion and
the second engagement portion are engaged, a first locking surface
located on the first engagement portion and a
second locking surface
located on the second engagement portion forms a locking channel. A
locking element
that is configured to be insertable into the locking
channel may be inserted into the locking channel to lock the
female
member to the male member, thus, locking the panel to the mounting
surface.


[0017] The present disclosure will be best understood by reference to the
following detailed description when
read in conjunction with the
accompanying drawings.


BRIEF DESCRIPTION OF THE DRAWINGS


[0018] These and other features and advantages of the various embodiments
disclosed herein will be better
understood with respect to the following
description and drawings, in which:


[0019] FIG. 1 is an elevational view of a panel and wall having a mounting
member mounted to it.


[0020] FIG. 2 illustrates a side view of a panel and wall with the
attached first elongated mounting member and
second elongated mounting
member in a disengaged position.


[0021] FIG. 3 illustrates a side view of a panel and wall with the
attached first elongated mounting member and
second elongated mounting
member in an engaged position.


[0022] FIG. 4 is an elevational view of the first elongated mounting
member and the second elongated mounting
member in their engaged position
with insertable locking elements on each side of a locking channel.


[0023] FIG. 5 illustrates a partial elevational view of the first
elongated mounting member and the second
elongated mounting member in
their engaged position with a screw representing the locking element.


[0024] FIG. 6 illustrates a partial elevational view of the first
elongated mounting member and the second
elongated mounting member in
their engaged position with the locking element inserted into one end of
the
locking channel.


[0025] FIG. 7 illustrates a side view of a panel and wall with the
attached first elongated mounting member and
second elongated mounting
member in an engaged position with a circular shape locking channel.


[0026] FIG. 8 illustrates a side view of a panel and wall with the
attached first elongated mounting member and
second elongated mounting
member in an engaged position with a square shape locking channel.


[0027] Common reference numerals are used throughout the drawings and the
detailed description to indicate
the same elements.


DETAILED DESCRIPTION
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[0028] Referring now to the drawings, wherein the showings are for
purposes of illustrating a positive locking
hanging system 8, there is
depicted a wall 10 having a first elongated mounting member 12 mounted on
a
mounting surface 14 of the wall 10. The drawings also demonstrates a
panel 16 having a second elongated
mounting member 18 configured to be
attachable about a surface of the panel 16. The second elongated
mounting
member 18 is configured to be selectively engagaeable with the first
elongated mounting member 12
that is mounted on the mounting surface 14
of the wall 10. Once the user engages the first elongated mounting
member
12 with the second elongated mounting member 18, a first notch 20 located
on the first elongated
mounting member 12 is aligned to a second notch 22
located on the second elongated mounting member 18
which creates a
locking channel 24. A locking element 26 is configured to be insertable
into the locking channel
24. Once the user inserts the locking element 26
into the locking channel 24, the second elongated mounting
member 18 is
locked to the first elongated mounting member 12. The locking element 26
creates an interference
with the first elongated mounting member 12 and
the second elongated mounting member 18 which prevents the
panel 16 from
being pulled upward and away from the wall 10. As a result, if a second
elongated mounting
member 18 is attached to the panel 16 (e.g., picture),
a user may lock the second elongated mounting member to
the first
elongated mounting member that is attached to the wall 10 by inserting
the locking element 26 into the
locking channel 24. A thief cannot merely
lift the panel 16 away from the wall without first removing the
locking
element 26. In this respect, the positive locking hanging system 8
combines the features of a
conventional French cleat without suffering
from deficiencies such as the lack of theft deterrent features and
may
also address seismic concerns such as an earthquake.


[0029] Referring now specifically to FIG. 1, the panel 16 includes an
inner surface 34, an opposing outer surface
36, width 38, length 40, and
thickness 42. Similarly, the wall 10 includes a mounting surface 14,
opposing outer
surface 44, width 46, length 48, and thickness 50. The
surfaces 14, 34, 36, and 44 may be planar or curved; and
the widths,
lengths, and thicknesses of the wall 10 and panel 16 can be of any
dimension or size. The panel 16
may be a painting, picture, or any other
object. Furthermore, the wall 10 may be vertical, at an incline, an
interior or exterior wall, or even a ceiling panel.


[0030] The wall 10 may have one or more first elongated mounting members
12 that are configured to be
attachable the mounting surface 14. The
first elongated mounting member 12 is considered to be attachable by
virtue of any attaching technique known by those skilled in the art such
as by the use of wall fasteners 52. By
way of an example and not a
limitation, the first elongated mounting member 12 includes a plurality
of holes
54(a), . . . 54 (N) that are disposed about the first mounting
surface 56 of the first elongated mounting member
12. The holes 54(a)-(N)
in the first mounting surface 56 may be through-holes that are capable of
receiving wall
fasteners 52 in one end of hole 54 and out the other end
of the hole 54 to attach the first elongated mounting
member 12 to wall
10. The holes 54(a)-(N) may be internally threaded to accommodate wall
fasteners 52 for
attaching the first elongated mounting member 12 to wall
10. The holes 54(a)-(N) may be any shape, geometry,
or size, and may be
tapered to facilitate mounting to the wall 10. The holes 54(a)-(N) may be
evenly distributed,
or staggered along the first mounting surface 56. To
ensure that the wall fasteners 52 can withstand the tensile
loads, shear
loads, and bending moment created by the weight of the panel 16 and the
second elongated
mounting member 18, the wall fasteners 52 may be
fabricated from any material and be of any suitable size, or
geometry,
that is sufficient to support the loading condition caused by the panel
16 and the second elongated
mounting members 18.


[0031] The panel 16 may comprise one or more second elongated mounting
members 18(a), . . . 18(N) that are
attached to the inner surface 34 of
the panel 16. The second elongated mounting member 18 is considered to be
mountable by virtue of any mounting technique known by those skilled in
the art such as by the use of
mechanical fasteners 28. By way of an
example and not a limitation, the second elongated mounting member 18
includes a plurality of holes 30(a), . . . 30(N) that are disposed along
a second mounting surface 32 of the second
elongated mounting member 18.
The holes 30(a)-(N) on the second mounting surface 32 may be
through-holes
that are capable of receiving mechanical fasteners 28 in
one end of hole 30 and out the other end of the hole 30
to join the
second elongated mounting member 18 to panel 16. The holes 30(a)-(N) may
be internally threaded to
accommodate mechanical fasteners 28 in order to
couple the second elongated mounting member 18 to panel 16.
The holes
30(a)-(N) may be any shape, geometry, or size, and may be tapered to
facilitate mounting to the panel
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16. The holes 30(a)-(N) may be evenly
distributed, or staggered along the second mounting surface 32. To
ensure
that the mechanical fasteners 28 can support the tensile loads, shear
loads, and bending moment created
by the weight of the panel 16, the
mechanical fasteners 28 may be fabricated from any material and be any
suitable size, or geometry, that is sufficient to support the loading
condition caused by panel 16.


[0032] Referring now to FIG. 2, depicted is a sectional view of wall 10
and panel 16 with their respective
mounting members, the first elongated
mounting member 12, and the second elongated mounting member 18.
The
first elongated mounting member 12 is attached to wall 10 with wall
fastener 52. The second elongated
mounting member 18 is attached to panel
16 with mechanical fastener 28. FIG. 2 depicts the first elongated
mounting member 12 and the second elongated mounting member 18 in their
disengaged position.


[0033] The first elongated mounting member 12 includes the first mounting
surface 56, an opposing first distal
surface 58 that defines a first
distal plane 59, a first engagement surface 60, a first notch surface 20,
a first
shoulder 62, a first abutment surface 64, a first shoe 66, a
first shoe radius 67, a first pocket surface 68, a first
primary sidewall
69, and a first secondary sidewall 71.


[0034] The first mounting surface 56 defines a first mounting plane 57,
with the first mounting surface 56 being
generally in contact with the
mounting surface 14 of wall 10 when the user mounts the first elongated
mounting
member 12 to the wall 10. The distal surface 58 of the first
elongated mounting member 12 defines the first
distal plane 59, which is
generally parallel relative to the first mounting surface 56. The distal
surface 58 may
contact the panel inner surface 34 when the first
elongated mounting member 12 and the second elongated
mounting member 18
are in an engaged position (see FIG. 3). The first engagement surface 60
extends
longitudinally along the first elongated mounting member 12 and
resides between the first mounting plane 57
and the first distal plane
59. According to one embodiment, the first engagement surface 60 forms an
angle,
.THETA..sub.1, relative to the first mounting plane 57 and may be
engageable with a second engagement
surface 72 of the second elongated
mounting member 18. The preferred angle .THETA..sub.1 of the first
engagement surface is approximately nine degrees. However, in other
embodiments, the first engagement
surface 60 may be substantially
parallel to the first mounting plane 57, resulting in an angle
.THETA..sub.1 of
approximately zero degrees. However, in other
embodiments, the angle .THETA..sub.1 between the first
engagement surface
60 and the first mounting plane 57 may also be as large as twenty
degrees, or be of any
suitable angle that allows the first engagement
surface 60 to become engageable with the second engagement
surface 72 of
the second elongated mounting member 18. In other words, the suitable
angle of the engagement
surfaces 60, 72, allows the first notch 20 to be
aligned to the second notch 22 to create a locking channel 24.
Furthermore, the entirety of the first engagement surface may be spaced
from the first mounting plane 57 to
form the first abutment surface 64.


[0035] The first notch surface 20 is located within the first engagement
surface 60, it extends into the first
elongated mounting member 12
generally along any position within the first engagement surface 60. The
first
notch surface 20 generally resides between the first shoulder 62
and the first abutment surface 64. The first notch
surface 20 further
defines a segment of the locking channel 24.


[0036] The first elongated mounting member 12 further includes the first
shoulder 62 that extends between the
first engagement surface 60 and the
first distal surface 58. The first shoulder 62 is configured and adapted
to be
complimentary in shape to a corresponding second abutment surface
70 of the second elongated mounting
member 18. The first abutment surface
64 surface is positioned between the first engagement surface 60 and the
first mounting plane 57. When a user engages the first elongated mounting
member 12 with the second
elongated mounting member 18, the first
abutment surface 64 may contact a second shoulder 74 that is located
on
the second elongated mounting member 18. The first shoe 66 generally
extends from the lower edge of the
first pocket surface 68 and the first
mounting surface 56 in a direction away from the wall 10 and towards the
first distal plane 59. However, the first shoe 66 generally does not
interfere with the panel 16 when the elongated
members are engaged. The
first shoe 66 may also include the first shoe radius 67 that extends
towards the first
distal plane 59.


[0037] The first elongated mounting member 12 further includes the first
pocket surface 68 that is generally in
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an opposed relation relative to
the first mounting surface 56. It resides between the first primary
sidewall 69 and
the first secondary sidewall 71. The first pocket surface
68 may generally accommodate the head of the wall
fastener 52. When the
user engages the second elongated mounting member 18 with the first
elongated mounting
member 12, the wall fastener 52 does not interfere
with the panel inner surface 34.


[0038] The second elongated mounting member 18 includes the second
mounting surface 32, an opposing
second distal surface 76, a second
engagement surface 72, a second notch surface 22, the second shoulder 74,
the second abutment surface 70, a second shoe 78, a second shoe radius
80, a second pocket surface 82, second
primary sidewall 84, and a second
secondary sidewall 86. Similarly, as discussed above with respect to the
first
elongated mounting member 12, the geometry of the second elongated
mounting member 18 conforms similarly
to the discussion above relating
the first elongated mounting member 12. In this respect, the second
mounting
surface 32 defines a second mounting plane 35 which is generally
in contact with the panel 16 when then user
mounts the second elongated
mounting member 18 to the panel 16. Furthermore, the second engagement
surface
72 extends longitudinally along the second elongated mounting
member 18 and resides between the second
mounting plane 35 and a second
distal plane 75, with the second engagement surface 72 forming an angle,
.THETA..sub.2, relative to the second mounting plane 35. According to
various embodiments, the angle
.THETA..sub.2 is preferably between five
degrees and twenty degrees, and more specifically approximately nine
degrees, although it is understood that the angle .THETA..sub.2 may be as
small as zero degrees.


[0039] The first elongated mounting member 12 and the second elongated
mounting member 18 are fabricated
from extruded materials having suitable
strengths to support any applied external loads and the weight of panel
16. The first elongated mounting member 12 and the second elongated
mounting member 18 may be extruded
from a metallic element such as a
6063-T5 aluminum alloy. Of course, other suitable materials known in the
art
may also be used without departing from the spirit and scope of the
present disclosure. Suitable materials may be
rigid, elastic, and
generally resistant to heat, stress, and corrosion. Additionally, molding
and extrusion
techniques may be utilized to manufacture the first
elongated mounting member 12 and the second elongated
mounting member 18.


[0040] Referring to FIG. 3, the figure depicts the first elongated
mounting member 12 and the second elongated
mounting member 18 in their
engaged position. With the first elongated mounting member 12 mounted to
the
wall 10, and the second elongated mounting member 18 mounted to panel
16, the user engages the first
elongated mounting member 12 and the
second elongated mounting member 18 by aligning the first engagement
surface 60 with second engagement surface 72. In the engaged position,
the first notch 20 located on the first
elongated mounting member 12 is
aligned with the second notch 22 located on the second elongated mounting
member 18. The notch 20 and the notch 22 extends around a central axis 88
and forms a locking channel 24. The
locking channel 24 is adapted to
receive a locking element where a user can lock the second elongated
mounting
member 18 to the first elongated mounting member by inserting
the locking element 26 into the locking channel
24. Furthermore, the
first shoulder 62 is complementary with the second abutment surface 70
wherein the
surfaces may be in contact with each other. Similarly, the
second shoulder 74 is complementary with the first
abutment surface 64
wherein the surfaces may also be in contact with each other.


[0041] The first shoulder 62 and the second shoulder 74 are specifically
configured and adapted to be
complimentary in shape and maintain contact
with the corresponding abutment surfaces 70 and 64. However, the
user may
engage the engagement surfaces 60, 72 and still be able to form a locking
channel 24 without the
surfaces of shoulders 62, 74 and abutment surfaces
70, 64 being in contact.


[0042] The locking channel 24 is adapted to allow a user to insert a
locking element 26 into the locking channel
24. As shown in FIG. 3, when
the user engages the elongated mounting members 12 and 18, the first
notch 20
and second notch 22 combines and extends around a central axis
88 to form a circular shaped locking channel
24. The locking channel 24
is not limited to a circular configuration; it may just as well be of any
other suitable
shape, such as an oval, square, rectangular, triangular,
etc. Accordingly, the shape of the corresponding locking
element 26 will
depend on the shape of the locking channel 24. For example, if the
locking channel 24 has a
triangular configuration, the corresponding
locking element 26 will also be triangular or any other suitable shape
or
size that will lock the second elongated mounting member 18 to the first
elongated mounting member 12.
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[0043] Referring now to FIG. 4, depicted is an elevational view of the
wall 10, panel 16, first elongated
mounting member 12, and the second
elongated mounting member 18 in their mounted and engaged position.
The
figure depicts a locking channel 24 and two locking elements 26 wherein
the locking elements 26 are
insertable into each end of the locking
channel 26. However, only one locking element 26 may be inserted by the
user. The length of the locking element 26 may be of any suitable length
that is sufficient to lock the second
elongated mounting member 18 to the
first elongated mounting member 12. Additionally, the locking element 26
may be made of plastic, metallic, or any other suitable material known in
the art. The material may be rigid and
have a sufficient tensile strength
to maintain the elongated mounting members 12 and 18 in a locked
position.
Furthermore, once the user inserts the locking element 26 into
the locking channel 24, the locking element 24
mitigates movement of the
first elongated mounting member 12 and the second elongated mounting
member 18
relative to the central axis 88.


[0044] Referring now to FIG. 5, the figure depicts a partial elevational
view of wall 10, panel 16, first elongated
mounting member 12, and the
second elongated mounting member 18 in their mounted and engaged
position.
As discussed above, element 26 may be suitable shape or size
that will lock the second elongated mounting
member 18 to the first
elongated mounting member 12. Here, FIG. 5 depicts a screw or bolt that
represents the
locking element 26. Furthermore, the locking channel 24
may be internally threaded to accommodate the bolt or
screw.


[0045] Referring now to FIG. 6, the figure depicts an elevational view of
wall 10, panel 16, first elongated
mounting member 12, and second
elongated mounting member 18 in their locked position. The figure also
depicts the locking element 26 positioned inside the locking channel 24.
Thus, in a locked position, translation
and rotation of the elongated
mounting members 12 and 18 may be minimal in a three-dimensional space.
In
other words, when the user inserts the locking element 26 into the
locking channel 24, the locking element may
not fit tightly into the
locking channel 24 which allows the elongated mounting members 12 and 18
to move
slightly. The locked position may prevent a person from pulling
the panel 16 away from wall 10; however, the
panel 16 may be removed by
sliding the panel 12 along the axial direction of the central axis 88.


[0046] The shape of the first elongated mounting member 12 and the second
elongated mounting member 18 are
complimentary with each other which
provides a physical abutment when the locking element is inserted into
the locking channel. When the two elongated mounting members are engaged,
the first notches on the elongated
mounting members form the locking
channel 24. If the panel 16 is lifted upward and away from the wall 10,
the
second notch 22 of the second elongated mounting member 18 interferes
with the locking element 26. This
interference keeps the first elongated
member 12 and the second elongated mounting member 18 in a locked
position. The locking element resists the upward motion and force caused
by panel 16 when it is lifted and
pulled away from the wall 10. The
locking element 26 essentially prevents the second elongated mounting
member 18 from being disengaged from the first elongated member 12. Since
the locking member 26 restrains
the second elongated member 18 to the
first elongated mounting member 12, the locking member 26 may be
subject
high shear and bending loads caused by the pulling motion of panel 16.
Therefore, to ensure that the
locking element 26 can resist the shear and
bending loads, the locking element 18 may be fabricated from steel,
aluminum, high strength composite, or any other suitable material that
can keep the first elongated member 12
and the second elongated mounting
member 18 in the locked position.


[0047] Referring now to FIGS. 7 and 8, the figures depicts a side view of
a panel 16 and wall 10 with the
attached first elongated mounting member
12 and second elongated mounting member 18 in an engaged
position. In
particular, the locking channel 24 and locking element 26 are shown to
have a circular and square
configuration. As discussed above, the locking
channel 24 and the locking element 26 are not limited to specific
configuration; it may be any other suitable shape, such as oval,
rectangular, triangular, etc.


[0048] With the basic structural features of positive locking hanging
system 8 described above, an exemplary
description of use of the positive
locking hanging system 8 is provided herein below. In one example, the
user
may first verify the desired placement and position of the panel 16
on the wall 10. Once the user confirms the
desired placement of panel 16,
the user may attach the first elongated mounting member 12 to the
mounting



1/4/22, 4:51 PM United States Patent Application: 0170099964

https://appft.uspto.gov/netacgi/nph-Parser?Sect1=PTO2&Sect2=HITOFF&u=%2Fnetahtml%2FPTO%2Fsearch-adv.html&r=1&f=G… 10/11

surface 14 of the wall 10. As discussed above, the user may
attach the first elongated mounting member 12 by
inserting wall fasteners
52 through the plurality of holes 54(a), . . . 54 (N) that are disposed
about the first
mounting surface 56 of the first elongated mounting
member 12 to affix the first elongated mounting member 12
to the wall 10.


[0049] Once the first elongated mounting member 12 is attached to the wall
10, the user may couple the second
elongated mounting member 18 to the
panel 16. In a similar fashion, the user may use mechanical fasteners 28
to
couple the second elongated mounting member 18 to the panel 16 by
inserting and fastening the mechanical
fasteners 28 through the holes
30(a), . . . 30(N) that are disposed about the second mounting surface 32
of the
second elongated mounting member 18.


[0050] At this stage, the user may verify that the first elongated
mounting member 12 and the second elongated
mounting member 18 are
securely affixed to the wall 10 and panel 16. The user may then proceed
to engage the
first elongated mounting member 12 to the second elongated
mounting member 18 by positioning panel 16 so
that the second engagement
surface 72 is engaged with the first engagement surface 60. Once the
engagement
surfaces are appropriately aligned, the user may confirm that
a locking channel 24 has been created by verifying
that the first notch
20 located on the first elongated mounting member 12 is aligned to the
second notch 22
located on the second elongated mounting member.


[0051] Finally, to lock the second elongated mounting member 18 to the
first elongated mounting member 12,
the user may insert the locking
element 26 into the locking channel 24. After the user inserts the
locking element
26 into the locking channel 24, the user may test to see
if the panel 16 can be removed from the wall 10 by
lifting and pulling on
the panel 16.


[0052] In the event the user decides to remove the panel 16 from the wall
10, the user may first remove the
locking element 26 from the locking
channel 24. The locking element 26 may be physically removed by hand, or
with the assistance of a hand tool. The second elongated mounting member
18 may then be disengaged from the
first elongated mounting member 12 by
lifting the panel 16 upwards and away from the wall 10.


[0053] It is to be appreciated that specific dimensions, proportions,
shapes and configurations of each of the first
elongated mounting member
12, the second elongated mounting member 18, and locking element 26 are
not
limited by the present disclosure. For example, the shape of the
first elongated mounting member 12 and the
second elongated mounting
member 18 may be of any other suitable shape that can create the locking
channel
24 when the elongated mounting members are engaged.


[0054] Furthermore, although the foregoing describes the positive locking
hanging system 8 as being
particularly suited for a panel and a wall, in
this respect, various embodiments of the positive locking hanging
system
8 may be particularly adapted for use with other objects.


[0055] The particulars shown herein are by way of example only for
purposes of illustrative discussion, and are
not presented in the cause
of providing what is believed to be most useful and readily understood
description of
the principles and conceptual aspects of the various
embodiments of the present disclosure. In this regard, no
attempt is made
to show any more detail than is necessary for a fundamental understanding
of the different
features of the various embodiments, the description
taken with the drawings making apparent to those skilled in
the art how
these may be implemented in practice.


[0056] The detailed description set forth above in connection with the
appended drawings is intended as a
description of certain embodiments of
locking a panel to a wall through the use of a positive locking hanging
system 8, and is not intended to represent the only forms that may be
developed or utilized. The description sets
forth the various structure
and/or functions in connection with the illustrated embodiments, but it
is to be
understood, however, that the same or equivalent structure
and/or functions may be accomplished by different
embodiments that are
also intended to be encompassed within the scope of the present
disclosure. It is further
understood that the use of relational terms
such as first and second, and the like are used solely to distinguish
one
entity from another without necessarily requiring or implying any actual
such relationship or order between
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such entities.


* * * * *
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