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(57) Abstract: A plate mount 1s provided for mounting a plate to a frame as-

sembly. The plate mount includes a generally cylindrical head extendable
through an aperture the plate and having an upper surface, a lower face, an
outer peripheral surface, and an alignment structure receivable in a slot of the
frame member. The cylindrical head including a bolt-receiving bore extend-
ing through the cylindrical head along a bore axes at an acute angle to the up -
per face. A flange extending radially extending from the outer peripheral sur-
face of the cylindrical head. The flange has a diameter. At least one spacer 1s
positionable about the outer peripheral surface of the cylindrical head at a
location between the flange and the plate.
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FIELD OF THE INVENTION
This invention relates generally to frame assemblies that are used in the manufacture

of automation equipment, buildings, furniture, and/or other components, and in particular, to

products, including everything from automation equipment and furniture to buildings and the
iike. Structural frames typically incorporate horizontal and vertical frame members tied
together by comner pieces, joints or bonding, Coverings, such as panels, may be secured to
the frame members to isolate the interior of the structural frames and/or to provide an

acsthetically pleasing appearance. In addition, various components may be interconnected to

the structural frame to allow the structural frame to be used for its intended purpose. By way

frame so as to allow the structural frame to function as a drawer. 1t can be appreciated that
other types of components may be interconnected to the structural frame to facilitate the
intended purpose thereof,

Typically, the components of a structural frame are held together by means of friction.

For examples, nut and bolt combinations are often used to secure horizontal and vertical

frame members together. However, the nut and bolt combinations holding the structural

frames together often come loose over time when subjected to vibration and/or the

environment. As the nut and bolt combinations loosen, the integrity of the structural frame

may be compromised. Further, as the nut and bolt combinations loosen, the frame members

alignment of the structural frame.
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Therefore, it is a primary object and feature of the present invention to provide a plate
which mechanically interlocks a panel or plate to a frame in such a manner as to maintain
connection to the frame during repeated use.

It 1s a turther object and feature of the present invention to provide a plate mount

frame.
It is a still further object and feature of the present invention to provide a plate mount

which allows for a plate or panel to be mechanically interlocked to a frame and which is

adapted for a variety of uses.

In accordance with an aspect of the present invention, a piaie mount 1s provided tor

member having an outer surface, defining a longitudinal axis, and having a slot that extends

pdrallei to the longitudinal axis and a cavity that extends parallel to the longitudinal axis and
connects to the slot. The plate mount includes a nut receivable in the cavity and a generally

cylindrical head extendable through the aperture in the plate. The cylindrical head has an

frame member. The at least one spacer has a diameter greater than a diameter of the aperture
in the plate. A bolt extends angularly through the slot and engages the nut received in the
cavity so to interconnect the cylindrical head to the frame member and exert a clamping
force on the plate between the at least one spacer and the frame member.

The frame member includes an outer abutment wall that defines at least a portion of a
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about which the nut can pivot when the nut engages the edge while moving angularly
through the cavity. The nut further includes a top wall and a shoulder that extend in a
transverse direction away from the top wall. The shoulder engages the inner abutment wall
of the frame member. The nut further includes a sidewall that extends between the top wall

and the shoulder.

communicating with lower face of the cylindrical head. The reduced diameter portion of the

bolt-receiving bore is adapted for receiving a shaft of the bolt therethrough.

In accordance with a further aspect of the present invention, a plate mount is provided

A

for mounting a plate to a frame assembly. The plale mount includes a generally cylindrical

outer peripheral surface, and an alignment structure receivable in a slot of the frame member.

The cylindrical head including a bolt-receiving bore extending through the cylindrical head

lower face of the cylindrical head. The first and second alignment walls diverge from each

other as the first and second alignment walls extend away from the lower face of the

the upper surface of the cylindrical head and b emgadaptedfor receiving a head of a bolt
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combination is provided for interconnecting the plate mount to the frame assembly. The bolt
extendable through the boli-receiving bore and the nut is receivable in a slot in the frame
aqSCﬁlbi}’ :

In accordance with a still further aspect of the present invention, a frame assembly is

and the outer face. A nutis recetvable in the cavity. A plate mount has a generally

frame member and capture the plate between the at least one spacer and the frame member,

The alignment structure includes first and second alignment walls intersecting the

lower face of the cylindrical head. The first and second alignment walls diverge from each

other as the first and second alignment walls extend away from the lower face of the

cylindrical head. The bolt-receiving bore includes an enlarged portion communicating with

the upper surface of the cylindrical head and is adapted for receiving a head of a bolt therein.
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The bolt-recetving bore includes a reduced diameter portion having a first end

communicating with lower face of the cylindrical head. The reduced diameter portion of the

bolt-receiving bore is adapted for receiving a shaft of the bolt therethrough.

BRIEF DESCRIPTION OF THE DRAWINGS

The drawings furnished herewith illustrate a preferred construction of the present

invention in which the above advantages and features are clearly disclosed, as well as others

in the drawings:

FIG. 115 an exploded, 1sometric view of a plate mount in accordance with the present

invention for mounting a plate to a frame member;

FIG. 2 is an isometric view of the plate mount of 'f.Figg;; 1 mountmgapiat@to a frame

member;

FIG. 3 15 a cross-sectional view of the plate mount of FIG. 1;
FIG. 4 is a side elevational view of a cylindrical head of the plate mount of the present

invention;

invention; ang

FIG. 7 is a cross-sectional view of the cylindrical head of the plate mount of the

DETAILED DESCRIPTION OF THE DRAWINGS
Referring to FIGS. 1-3, a plate mount in accordance with the present invention is

generally designated by the numeral 10, As hereinafter described, it is intended to plate

My

mount 10 to interconnect plate 12 to a rail or frame member 14 of a frame assembly

L0y
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constructed from various components. Plate 12 includes first and second sides 13a and 13b,

example, round, rectangular, triangular, or some other polygonal shape (not illustrated),

}7 extending therethrough between the first and second sides 13a and 13b, respectively, and
having a diameter of sufficient dimension fo allow for outer surfac2 62 of eyvlindrical head 60
to pass therethrough, for reasons hereinafter described. Aperture 17 is defined by a generally

circular sidewall 19 extending between first and second sides 13a and 13b, respectively, of

plate 12,

shape and extends along a longitudinal axis, In alternate embodiments, the frame members
14 may have different cross-sectional profile shapes, for example, round, rectangular,
triangular, or some other polygonal shape (not ilfustrated), depending on the desired end-use

.............

one side of the slot 32 and/or cavity 33 are equally applicable to the corresponding structures
on the other side of the slot 32 and/or cavity 33, only being mirror images thereof.
Slot 32 is defined between first and second sidewalls 34 and 36, respectively,

extending from face 30a at angles thereto. It is contemplated that the angles fall within the

imaginary line that exter

ids through the centerline of the stot 32, whereby the first and second

stdewalls 34 and 36, respectively, define an angle of about 40° between each other. Slot 32

&
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is turther defined between first and second outer abutment walls 42 and 44, respectively,
which diverge from corresponding terminal edges 34a and 36a, respectively, of first and

first sidewall 34 to define an angle that is greater than 90° therebetween and second outer

From respective outermost portions, first and second inner abutment walls 46 and 48,

respectively, define lines that extend angularly down and away from the face 30a, toward a

middle portion of the cavity 33. Stated another way, from the inner lands 42a and 44a that

connect the first and second outer abutment walls 42 and 44, respectively, to corresponding

respectively. Similarly, inner land 44a defines a flat surface that defines an edge at the

tntersection of land 44a with corresponding outer and inner abutment walls 44 and 48,

angles or relatively closer to orthogonal with respect to the face 30a than are first and second

inner abutment walls 46 and 48, respectively, which are relatively closer to parallel with
respect to the face 30a. First and second outer abutment walls 42 and 44, respectively, in one

preferred embodiment, define angles of about 60° with respect to the face 30a, whereas first

terminal wall 50.

As heretofore described, it is intended for plate mount 10 to interconnect plate 12 to a
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cylindrical head 60 defined by outer surface 62 having first and second opposite ends 64 and

by outer peripheral edge 74. It is contemplated for outer peripheral edge 74 of flange 68 to

define a circle having a diameter greater than the diameter of aperture 17 in plate 12 so as to

prevent the entirety of cylindrical head 60 from passing therethrough. Mounting rail 76

communicating with first end 64 of cylindrical head 60 and a second end 80b communicating

with lower surface 82 of mounting rail 76. Bore 80 defines a counter bore portion 84
adjacent first end 64 of cylindrical head 60 which is adapted for receiving bolt head 86 of
bolt 88, FIGS. 1-3, as hereinafter described. It i@s;-p:regf?erred;thm-b@mf%ﬁ extends through plate
mount 10 at an acute angle with respect to first end 64 of evlindrical head 60 in the ran ge of

17 and 89°, bul preferably between about 30° and about 80°, and is most preferably about

rigidly connect plate mount 12 to frame member 14. Nut 90 is sized to slide longitudinally

through the cavity 33 and is intended to be captured within cavity 33 such that nut 90 does

not rotate in unison with rotation of bolt 88. Nut 90 has a substantially planar upper wall 95
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is defined between wpﬁfmg sidewall 102 and first outer ;;a.butmem wall42 ina manncr

hel‘@fiﬂaﬁef dﬁsﬂfib@i A -pa:?ir_ of shoulders 106 and 108 extend outwariv from fower

and 108. The i;m‘ozﬁls;zshape. and md;fiﬁusg.ofcuwaétumof ithe ’10%?6?*:(:2111*%6 waliﬁj_ 110 of the nut

90 correspond to those characteristics of the concave terminal wail 50 that define the lower

panphu} of the cavity 33 of frame member 14.

angle. The acule aﬂgieéﬂf bore 120 falls in the range of 1° and 89Qbut1&. -preifembiy beﬁtwazen

about 30° and about 80°, and 1s most pmferab y about 65° with rebpect to the upper wall 95

Q
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33. At least one shim or spacer 130a-130c¢ is positioned about outer surface 62 of cylindrical

head 60 at a location between flange 68 and first side 13a of plate 12. It is intended for

tess than the diameter of flange 68. Thereatter, cylindrical head 60 is inserted through

aperture 17 in :Piﬁtﬁ 12 such that mounting rail 76 at second end 66 of cylindrical head 60

is inserted through bore 80 through cylindrical head 60 and is threaded into the threads of
bore 120 through nut 90.

Still referring to FIG.3, the tightening of bolt 88 into nut 90 provides multi-axial

130c¢, plate 12 and nut 90 together and transversely compresses plate {2 between face 30a

and spacers 130a-130c. Tightening bolt 88 draws the nut 90 by advancing the nut 90 along

member 14 and tapering sidewall 104. Such clearance provides enough space for nut 90 to

pivot within the cavity 33. This is done by further tightening bolt 88 after shoulder 106

10
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engages the inner abutment wall 46 so that further advancing nut 90 along bolt 88 pivots nut

90 about the inner land 42a between inner and outer abutment walls 46 and 42, respectively.
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tightening of bolt 88 moves cylindrical head 60 closer to nut 90. This, in turn, urges first and

second inner abutment walls 46 and 48, respectively, closer to each other, transversely
abutment walls 46 and 48, respectively, and corresponding shoulders 106 and 108 such that
10 first and second inner abuiment walls 46 and 48, respectively, slide across shoulders 106 and

108, respectively, and toward tapering sidewalls 102 and 104 of the nut 90. In addition, as

second side 66 of cylindrical head 60 and face 30a of frame member 14 allows for a
clamping force to be exerted on plate 12 between spacer 130c and frame member 14 by

15 flange 68 through spacers 130a and 130b. The clamping force is exerted on plate 12
Further, rotational movement of plate 12 will not cause corresponding rotational movement

of cylindrical head 60 relative to frame member 14.

i1
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CLAIMS

L. A plate mount for mounting a plate having an inner face, an outer face and an

aperture extending between the inner face and the outer face to a frame assembly including a

extends parallel to the longitudinal axis and a cavity that extends parallel to the longitudinal
axis and connects to the slot, comprising:
a nut receivable i the cavity;

a generally cylindrical head extendable through the aperture in the plate and having an

upper %S:uilt*facieegﬁ_a..ﬁi'oiws::r' idbb an outer per p‘he;rai surface, and an alignment structure

receivable in the slot of the frame member, the cylindrical head including a boli-receiving

bore extending through the cylindrical head along a bore axes at acute angles to the upper

face:

a flange extending radially from the outer peripheral surface of the cylindrical head,

the flange having a diameter;

at least one spacer positionable about the outer peripheral surface of the cylindrical

wall that defines at least a portion of a periphery the slot, an inner abutment wall that is

connected to the outer abutment wall and that defines at least a por

ion of a periphery of the

cavity, and an edge defined at a location of connection between the outer and inner abutment

walls, the edge defining a pivot point about which the nut can pivot when the nut engages the

edge while moving angularly through the cavity and wherein the nut further includes a top

12
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4. The plate mount of claim 1 wherein the alignment structure includes first and

second alignment walls intersecting the lower face of the cylindrical head.

3. 'the place mount of claim 4 wherein the first and sccond alignment walls diverge

the cylindrical head.

6. The plate mount of claim 1 wherein the bolt-receiving bore includes an enlarged
portion communicating with the upper surface of the cylindrical head and being adapted for

receiving a head of the bolt therein.

7. The plate mount of claim 7 wherein the boli-receiving bore includes a reduced
diameter portion having a first end communicating with the enlarged poriion of the bolt-
receiving bore and a second end communicating with lower face of the cylindrical head, the

reduced diameter portion of the bolt-receiving bore being adapted for receiving a shaft of the

5 boli therethrough.

A
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extending through the cylindrical head along a bore axes at an acute angle to the upper face;
a flange extending radially extending from the outer peripheral surface of the
cyvlindrical head, the flange having a diameter; and

at least one spacer positionable about the outer peripheral surface of the cylindrical

head at a location between the flange and the plate.

9. The plate mount of claim 8 wherein the alignment structure includes first and

second alignment walls intersecting the lower face of the cylindrical head.

10. The place mount of claim 9 wherein the first and second alignment walls diverge

trom each other as the first and second alignment walls extend away from the lower face of
the cylindrical head.

recetving bore and a second end communicating with lower face of the cylindrical head, the

holt therethrough.

14
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13. The plate mount of claim 8 further comprising a bolt and nut combination for
interconnecting the plate mount to the frame assembly, the bolt extendable through the bolt-

receiving bore and the nut receivable in a slot in the frame assembly.

15
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14. A frame assembly, comprising:

a frame member having an onter surface, defining a longitudinal axis, and having a

stot that extends parallel to the longitudinal axis and a cavity that extends parallel to the
5 a plate having an inner face, an outer face and an aperture having a diameter and
extending between the inner face and the outer face;

4 nut recervable in the cavity;

cylindrical hand including an upper surface, a lower face, an outer peripheral surface,

frrh
o

an alignment structure receivable in the slot of the frame member, and a bolt-

axes at acute angles to the upper face;

15 head, thcﬂange having a diameter arcater than the dldfl’lﬁtef Of the aperture in the
plate; and
at least one spacer positionable about the outer peripheral surface of the
cylindrical head at a location between the flange and the outer surface of the frame
member, the at least one spacer having a diameter greater than the diameter of the
20 aperture in the plate; and

a bolt that extends angularly through the bolt-receiving bore and engages the nut

received i the cavity so to interconnect the cylindrical head to the frame member and

capture the plate between the at least one spacer and the frame member,

15, The plate mount of claim 14 wherein the alignment structure includes first and

second alignment walls intersecting the lower face of the cylindrical head.

16
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16. The place mount of claim 15 wherein the first and second alignment walls
face of the cylindrical head.

17. The plate mount of claim 14 wherein the bolt-receiving bore includes an enlarged
portion communicating with the upper surface of the cylindrical head and being adapted for

receiving a head of a bolt therein.

receiving bore and a second end communicating with fower face of the cylindrical head, the

reduced diameter portion of the bolt-receiving bore being adapted for receiving a shaft of the



CA 03000733 2018-03-29

WO 2017/062744 PCT/US2016/055950

1/3

30~/ T

SUBMTITUTE SHEET (RULE 26)



CA 03000733 2018-03-29

WO 2017/062744 PCT/US2016/055950

P . .- _‘.:'
=¥ "
o™ e I
‘J“. T
T S -
) . ; .
' ;‘ L v 'Gt

| NG -:' / ,‘#:_,g .; ot
NN A .l ﬁ:'., /“ CA ? 9

o : - y N 'y g ‘ - s

SUBMTTIUTE SHEET (RULE 26)




CA 03000733 2018-03-29

WO 2017/062744 PCT/US2016/055950
s BN
J D

SUBMTITUTE SHEET (RULE 26)



08

i . . ; .‘ |! b . 3 " ‘
. 1 B . ' | .
' . . )
L ) | -
, 1 . 0 L. . " '
. . Py _’ L . « s » . " ‘ | | . ‘ ‘ -
.« . I ) i | - ) .
. ", - . 3 . .. . L. . ] " ‘ ]
. . . L WY, - | .
| . ‘ R - . . . - . . | }
' - . .‘.
. . - < P o [} . . ..
] ] ' ' v wr, 0 0 ) Y \
- ) : A -t By v,




	Page 1 - abstract
	Page 2 - abstract
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - claims
	Page 15 - claims
	Page 16 - claims
	Page 17 - claims
	Page 18 - claims
	Page 19 - claims
	Page 20 - drawings
	Page 21 - drawings
	Page 22 - drawings
	Page 23 - abstract drawing

