FRAME ASSEMBLY FOR ELECTRI CAL ENCLOSURE FI ELD OF THE | NVENTI ON The present
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Electrical enclosures typically include an
outer housing and a door and are manufactured of a
plastic or a metal, such as steel. The outer housing and
door form an enclosure which houses electrical
components, such as switches. The door is typically made
of sheet metal having sufficient strength to avoid
unwanted contamination of the electrical components by
dust or water. These doors lack rigidity, and,
especially with larger doors, may be perceived to be
flimsy and thus cheap by some customers. Moredver, it
has become desirable to mount electrical accessories to
the inner side of the door. Sheet metals doors generally
lack the rigidity and mounting surface necessary to
durably and easily accommodate such accessories.

To increase the rigidity of electrical
enclosure doors and to facilitate mounting of
accessories, door-support frame assemblies, such as the
assembly disclosed in German Patent No. 41 03 785 C2 to
Reuter, have been used. These frame assemblies typically
include 3 pair of vertical tubular members, a pair of
horizontal tubular members and four corner fasteners,
which interconnect the vertical tubes with the horizontal
tubes to form a generally rectangular frame assembly.

The frame assembly is mounted to the inner side of the
door using a number of threaded nut and bolt assemblies.
To facilitate the mounting of accessories, the frame
assembly is provided with bore holes along its tubes for
mounting accessories on the frame assembly

Typically, a number of threaded bolts are
mounted to the inner side of the door and are received by



encl osure doors and to facilitate nounting of accessories, door-support
frame assenblies, such as the assenbly disclosed in German Patent No. 41 03
785 C2 to Reuter, have been used. These frame assenblies typically include
a pair of vertical tubular nenbers, a pair of horizontal tubular nenbers
and four corner fasteners, which intercorthect the vertical tubes with the
hori zontal tubes to forma generally rectangular franme assenbly. The frane
assenbly is holesednt dhiehd ramecassietblyf. t Mhedholessalgoa recatee of
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door. Typically, a threaded nut and bolt assembly is
used in each corner of the frame assembly and in the
middle of the vertical tubes if the cabinet is tall.
However, in these frame assemblies, the threaded nuts
protrude from an outer plane of the frame assembly. The
protruding nuts limit the ability to mount accessories
and also catch on objects, such as a user’s clothes.
Consequently, there is a need in the electrical

enclosure industry for a door-support frame assembly
which increases the rigidity of the door and provides an
unobstructed surface for mounting accessories. The
present invention addresses this and other needs
associated with frame assemblies.

SUMMARY OF THE INVENTION

The present invention is directed to an
electrical enclosure having a housing including a door.
The electrical enclosure includes a frame assembly and a
plurality of fasteners. The frame assembly has a first
side including a planar portion opposite the door. The
plurality of fasteners are disposed through the frame
assembly for mounting the frame assembly to the door such
that the fasteners do not protrude beyond the plane of
the planar portion.

These and various other advantages and features
of novelty which characterize the invention are pointed
out with pafticularity in the claims annexed hereto and
forming a part hereof. However, for a better
understanding of the invention, its advantages, and the
objects obtained by its use, reference should be made to
the drawings which form a further part hereof, and to the
accompanying descriptive matter in which there is
illustrated and described embodiments of the invention.



sl eeves onto which a washer is placed. The guide sl eeves then receive the
t hreaded bolts so that the nuts can be screwed to the bolts to nount the
frame assenbly to the door. Typically, a threaded nut and bolt assenbly is
used in each corner of the frame assenbly and in the niddle of the vertical
tubes if the cabinet is tall. However, in Bhese frame assenblies, the
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of fasteners. IQemEBﬁEE @gsgngggrvas a first
Figure 3 shows a detailed perspective view of a
section of the tube for the frame assembly shown in
Figure 1, illustrating how the tube mounts to a door;

Figure 4 shows a side elevational view of a
section of a tube shown in Figure 1;

Figure S5A shows a cross-sectional view taken
along line 5A-5A of Figure 4;

Figures 5B shows a cross-sectional view taken
along line 5B-5B of Figure 4;

Figure 5C shows a cross-sectional view taken
along line 5C-5C of Figure 4; |

Figure 5D shows a cross-sectional view of an
opening of Figure S5A having a fastener and stud mounted
therein;

Figure 6 shows a perspective view of a corner
member of Figure 1;

Figure 7 shows a cross-sectional view of the
corner member of Figure 6 fastened to a door; and,

Figure 8 shows an elevational view of the
corner member of Figure 6.

DETAILED DESCRIPTION OF THE EMBODIMENTS

Referring now to the drawings, and more
particularly to Figure 1, an exemplary frame assembly 10
mounted to a door 42 of an electrical enclosure 40 is
shown. Frame assembly 10 includes four corner members 30,
four tubular members or tubes 12, a pair of which are
vertical and a pair of which are horizontal, and a
plurality of fasteners 50. Each corner member 30
interconnects a vertical tube 12 with a horizontal tube
12 to form a typically rectangular frame assembly 10 as



side including a planar portion opposite the door. The plurality of
fasteners are disposed through the frane assenbly for nounting the frane
assenbly to the door such that the fasteners do not protrude beyond the
pl ane of the planar portion. These and various ot her advantages and
features of novelty which characterize theg invention are pointed out with
particularity in the clains annexed hereto and form ng a part hereof.
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metal, and in the exemplary embodiment, comprise
preplated, rolled 20 gauge steel. Corner members 30 may
be constructed of plastic or metal, and, in the exemplary
embodiment, are comprised of zinc. Metal tubes and
corner members enhance the ability to ground frame
assembly 10 and thus simplify mounting of electrical
accessories.

Frame assembly 10 may be mounted to door 42
using studs 44 and fasteners 50 as shown in Figures 2 and
3. Fasteners 50 may comprise threaded, flathead screws
each having a head 52 with a tapered edge 53. Studs 44
are typically welded to door 42 and may be cylindrically
shaped and internally threaded for threadably receiving
fasteners 50. It is noted, however, that in alternate
embodiments, studs 44 may be externally threaded bolts
and fasteners 50 may be internally threaded nuts
accompanied with cylindrical sheaths.

In the exemplary embodiment, one stud 44 is
provided in each corner of door 42 for mounting frame
assembly 10 through its corner members 30, and one stud
44 is provided with each vertical tube 12 for mounting
vertical tubes 12 to door 42. Studs 44 are typically
positioned such that frame assembly 10 lies a given
distance‘from the edge of door 42, so that sufficient
room is provided for mounting hinges and a lock. It is
noted that with smaller enclosures, mounting of vertical
tubes 12 is not necessary, and frame assembly 10 may be
sufficiently mounted to door 42 by mounting through
corner members 30 only.

Turning now to Figures 4 and 5A-D, there is
shown an exemplary tube 12. 1In the exemplary embodiment,
vertical and horizontal tubes 12 are manufactured by
rolling and thus include a rolled portion 21. Tubes 12
further include a first side 23 opposite door 42 and a



accordance with the principles of the present invention; Figure 2 shows a
perspective view of a corner of the frame assenbly shown in Figure 1
illustrating how it nounts to a door; Figure 3 shows a detail ed perspective
view of a section of the tube for the frasre assenbly shown in Figure 1,
illustrating how the tube nmounts to a door; Figure 4 shoms a side
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fastener 50 in order to mount vertical tubes 12 to door
42 as best shown in Figures 3 and 5D. As shown in Figure
5A, opening 14 may have a smaller diameter on the first
side 23 than on the second side 25, since, in the
exemplary embodiment, the second side 25 of opening 50
receives a stud 44 having a diameter largér than that of
the fastener 50 which is received by the first side 23.

In the exemplary embodiment, openings 14 are
disposed at the midpoint of vertical tubes 12. However,
opening 14 can be disposed in other places along vertical
tubes 12, or, more than one opening 14 may be provided in
each vertical tube 12, if so desired. Moreover, though
typically not required, one or more openings 14 may be
provided in horizontal tubes 12. It is noted that in the
exemplary embodiment, horizontal tubes 12 are similar to
vertical tubes 12, save that horizontal tubes 12 are
generally not mounted to door 42 and thus are not
provided with openings 14. It should be appreciated that
first side 23 of tubes 12 has a substantially planar
surface with the exception of holes, i.e., the surface of
first side 23 is substantially flat.

As best shown in Figures 5A and 5D, vertical
tubes 20 pay'be provided with a countersunk region 16
surrounding openings 14. As shown in Figure 5A,
countersunk region 16 may be initially coplanar with the
plane of the planar portion of vertical tube 12 and, as
shown in Figure 5D, when frame assewmbly 10 is mounted to
door 42, countersunk region 16 yields so as to be
depressed relative to the plane of the planar portion
such that fasteners 50 do not protrude beyond the plane
of the planar portion. In this manner, countersunk
region 16 allows fastener 50 to be self-countersinking.



corner menber of Figure 6 fastened to a door; and, Figure 8 shows an

el evati onal view of the corner nenber of Figure 6. DETAI LED DESCRI PTI ON OF
THE EMBODI MENTS Referring now to the drawi ngs, and nore particularly to

Figure 1, an exenplary frame assenbly 10emounted to a door 42 of an
el ectrical enclosure 40 is shown. Frane assenbly 10 includes four corner

menbers 30, four tubul gt HFeteple! ¥BeFidAreaspai ht0kavhbeh seeqy verti cal
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be construct 88,oluppeasend &5 is initially spaced a distance from the
first side 23 of tube 12. As shown in figure 5D, when
frame assembly 10 is mounted to door 42, countersunk
region 16 yields until it abuts upper end 45. The
initial spacing between first side 23 of tube 12 and
upper end 45 of stud 44 may be provided such that the
depth to which fastener 50 is received is limited so that
when frame assembly 10 is mounted to door 42, fastener 50
lies flush with the plane of the planar portion of the
tube 12. It should further be appreciated that tapered
edges 53 of fastener 50 cooperate with countersunk region
16 to provide a substantially continuous planar surface
formed by tubes 12 and fastener heads 52.

Tubes 12 may further be provided with holes 24,
as shown in Figures 4 and 5B, for mounting accessories to
the inner side of door 42. Holes 24 need only be
provided through first side 23, and may be spaced
equidistant along the length of tube 12. It should be
apparent that an edge of first side 23 of tubes 12 forms
the perimeter of each hole 24. In the exemplary
embodiment, the edge may extend inwardly to form a lip 27
for providing additional strength with which to hold
mounted accessories. An additional two holes 26
extending through both first side 23 and second side 25
may be provided to allow an external mechanism (not
shown) to grip and position tubes 12 for crimping or
otherwise connecting them to corner members 30.

Referring now to Figures 6, 7 and 8, there is
illustrated an exemplary one of corner members 30. To
facilitate mounting and assembly, exemplary corner
members 30 are interchangeable. Each corner member 30
includes a mounting portion 32 and a pair of legs 36
extending from mounting portion 32. Mounting portion 32
may include raised portions 31 and a recess 35, the



metal, and in the exenplary enbodi nent, conprise preplated, rolled 20 gauge
steel. Corner nenbers 30 nmay be constructed of plastic or nmetal, and, in

t he exenpl ary enbodi nent, are conprised of zinc. Metal tubes and corner
menbers enhance the ability to ground frape assenbly 10 and thus sinplify
nmounting of electrical accessories. Frame assenbly 10 may be nounted to
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The cross-section of each leg 36 is stepped
down from the mounting portion 32 to form a lip 38 for
limiting the depth to which a leg 36 is received by a
tube 12. Moreover, in the exemplary embodiment, the
depth of lip 38 is sized to the thickness of tubes 12
such that tubes 12 lie flush with raised portions 31 of
corner members 30. Thus, the upper surface of raised

portions 31 lies in the same plane as that formed by
first side 23 of tubes 12.

For securely connecting legs 36 and tubes 12,
each leg 36 is provided with indentations 37 on one of
its sides, for example, an outwardly facing side as
shown. After a tube 12 receives a leg 36, it can be
crimped into the indentations 37 for securing a
connection therebetween. It is noted that crimping is
only exemplary, and that, in alternate embodiments, the
tubes and corner members may be connected by press-
fitting, bolting, etc. Moreover, frame assembly 10 may
be crimped or otherwise connected together priof to or
after mounting to door 42.

. As shown in the perspective view of Figure 6,
each leg 36 may include a recess 39 for receiving rolled
portion 21 of tubes 12. Each leg 36 may further include
grooves 62 separated by supports 60. Grooves 62 and
supports 60 are desirable for decreasing the weight of
frame assembly 10 and increasing its strength-to-weight
ratio, and in addition, for facilitating the boring of
holes 24 through a corner member 30, if so desired.

Mounting portion 32 of each corner member 30
defines a bore 34 provided to receive a stud 44 and a
fastener 50 for mounting frame assembly 10 to door 42.



vertical tubes 12 to door 42. Studs 44 are typically positioned such that
frame assenbly 10 lies a given distance fromthe edge of door 42, so that
sufficient roomis provided for nounting hinges and a lock. It is noted
that with smaller enclosures, nounting of, vertical tubes 12 is not
necessary, and franme assenbly 10 may be sufficiently nounted to door 42 by
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to door 42. Though bore 34 may take any number of
shapes, in the exemplary embodiment, bore 34 is circular,

As indicated above, mounting portion 32 may

also be provided with recess 35 for receiving head 52 of
a fastener 50 so that head 52 does not protrude from the
plane of frame assembly 10. Moreover, recess 35 may be
provided with a depth which limits the distance to which
fastener head 52 is received so that a fastener head 52
lies flush with the plane of frame assembly 10. Fastener
50 may additionally be provided with a washer 54. As
best shown in Figures 7 and 8, washer 54 may be circular
and have an outer perimeter 55 with a triangular cross-
sectional area. It should be appreciated that the inner
surface 56 of outer perimeter 55 of washer 54 may be
provided with a taper which mates with the tapered edge
53 of fastener head 52. As shown in Figure 8, recess 35
may be sized larger than fastener 50 such that a gap 33
exists between raised portions 31 and washer 54 and/or
fastener head 52 to allow movement of fastener 50 within

recess 35. Gap 33 also provides play in corner members
30 to account for mechanical tolerances.

An exemplary method for assembling and mounting
the frame, assembly includes first sliding the ends of
each tube 12 over a respective corner member leg 36 and
then crimping each tube 12 and corresponding leg 36
together. Following this, frame assembly 10 is
positioned on the inner side of door 42 such that studs
44 are each received by a corresponding opening 13 or
bore 36. Next, vertical tubes 12 are fastened to door
42, then corner members 30 are fastened to door 42. It
is noted that with the self-countersunk, countersunk
regions 16, vertical tubes, once fastened, are fixed.
Consequently, the play provided by bores 34 and gaps 33



stud 44 passes through second side 25 and receives fastener 50 in order to
nmount vertical tubes 12 to door 42 as best shown in Figures 3 and 5D. As
shown in Figure 5A, opening 14 may have a snaller diameter on the first
side 23 than on the second side 25, since, in the exenplary enbodi nent, the
second side 25 of opening 50 receives a sfud 44 having a di ameter |arger
than that of the fastener 50 which is received by the first side 23. In the
exenpl ary enbdéi destirabieni nFbis4aasemdl gpasddmaunt eg metpdditisf vertica
tubes 12. Ho ' a ' S j t.her a
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discussed herein above without departing from the scope
or spirit of the present invention. For example, frame
assembly may be employed in any type of enclosure having
a door, for example, lockers, tool cabinets, etc.
Accordingly, the scope of the present invention should
not be limited to the particular embodiments discussed
above, but should be defined only by the full and fair
scope of the claims set forth below.



first side 23 is substantially flat. As best shown in Figures 5A and 5D,
verti cal llﬂﬂmm'ﬂ“mmﬁlnr ovided with a countersunk region 16 surroundi ng
openi ngs i gure 5A, countersunk region 16 may be initially
copl anar wth®the flafde df the planar portion of vertical tube 12 and, as
shown in Figure 5D, when franme assenbly1DO is nounted to door 42,

countersunk region 16 yields so as to be depressed relative to the pl ane of
t he pl anar pmmaﬁoﬂssamium@@Iléasteners 50 do not protrude beyond t he pl ane

of the plan portion. ountersunk re n 16 all ows
f ast ener Eﬁo be seIfABoﬁ F8§§Fﬁﬁ nShcgosﬁrﬁv%ﬁVFQEe%e%9¥§ﬁ9q|gure 5D, it
can be seen ihaiudbngt er donk, r egmprisfingeoperates with an upper end 45 of

stud 44 to limt the d pkp j8 ggbégbagshggeh QA§EFE%F%' |aI y it qg£4

Prior to tightening of fas eners
di st ance fr of Phanar portion opposite the door; and

a plurality of fasteners disposed through the
frame assembly for mounting the frame assembly to the

door such that the fasteners do not protrude beyond the
plane of the planar portion.

2. An electrical enclosure according to claim 1,
wherein:

the door includes studs;

the frame assembly includes:

a first set of tubes, each tube of the first
set including a first side opposite the door and a
second side facing the door, each tube defining an
opening through the first and second side, the first
side further defining a countersunk region surrounding
the opening, the opening receiving a fastener and a stud
for mounting the frame assembly to the door, and wherein
the countersunk region is initially coplanar with the
plane of the planar portion of the tube and, when the
frame assembly is mounted to the door, the countersunk
region is depressed relative to the plane of the planar
portion such that the fasteners do not protrude beyond
the plane of the planar portion;

. a second set of tubes; and

a plurality of corner members, each corner
member having:

a mounting portion defining a bore for
receiving a fastener and a stud such that the stud
receives the fastener, wherein the bore is sized to
allow movement of the studs therein; and

a pair of legs extending from the mounting
portion for interconnecting one tube of the first set of
tubes with one tube of the second set of tubes.
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first s f tube 12. As shown in figure 5D, when frame assenbly 10 is
nount ed @@ " gmnﬁ tersunk region 16 yields until it abuts upper end
45. The +ni bet ween first side 23 of tube 12 and upper end 45
of stud 44 may be pfovided such that the depth to which fastener 50 is
received is limted so that when frane aégbnbly 10 is mounted to door 42,
fastener 50 lies flush with_the plane of _the planar, portlon of the tube 12.
It should furfher be apPPe&l&CEFiCRAt ePSPOBEF e dgyd N3 phqusdifither 50
cooperate w t ineQuaiagsdaNidooeyi edmpbs 1@QngrOV|de a substantially continuous
pl anar surface forned by tubes 12 an faste headségﬁj ubas 12 may
further be provided with FSPEE 3£se lyhé\ﬂﬁ uﬁhﬁgg@r i B For

mounti ng accefimsteside timeludiey 3 ¢danhrdeartddn Mdppesite rded dody; be
provi ded throgg? first side 23, and nay be spaced equidi stant along the
| ength of tube I2. It should be apparent that an edge of first side 23 of
tubes 12 forns the peri Retf@stehegadigpsised Lhroughhdhexeimdearfornbodi nent ,
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g configured such that when the frame assembly is mounted,
the fastener does not protrude beyond the plane of the

planar portion.

4. An electrical enclosure according to claim 3,
wherein the tube includes a first side, the first side
defining an opening and a countersunk region surrounding
the opening, the opening receiving the fastener; and
wherein the countersunk region is initially coplanar
with the plane of the planar portion of the tube and,
when the frame assembly is mounted to the door, the
countersunk region is depressed relative to the plane of
the planar portion such that the fastener does not
protrude beyond the plane of the planar portion.

5. An electrical enclosure according to claim 4,
wherein:

the door includes a stud; and

the tube defines a second side facing the
door, the second side defining an opening sized for
receiving the stud, the second side opening being
substantially aligned with the first side opening, such
that the fastener receivable by the stud for mounting
the frame assembly to the door.

6. An electrical enclosure according to claim 5,
wherein an upper end of the stud is initially spaced a
distance from the first side of the tube, and wherein,
when the frame assembly is mounted to the door, the
upper end of the stud contacts the countersunk region
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first LH m’m d side 25 may be provided to all ow an external
mechan \ o grip and position tubes 12 for crinping or
ot herwi se connecting themto corner menbers 30. Referring now to Figures 6,
7 and 8, there is illustrated an exenpl&?& one of corner nenbers 30. To
facilitate nmouptjng, and assenbly, exenplary corner nmenbers 30 are
i nt er changeddt®. 1 b%scB?%eéeHEﬁbEP whirhcFhgef2gtRpest iy H56adivied 32 and a
pair of |egbyBalextenddng from nounting portion 32. Munting portion 32 may
I nclude raised portions 31 and a recess 35, the 7 purpose of which wll
becone apparent hereinafter. Legs 36 are each received by a correspondi ng
vertical or ‘horizontal Abubtedfridhdughcitosnee medoardEind) dadleging Hai r of
| egs ar e exepplidl gdcher Phicehby! $nBRLAs' WE TRYNIRY AVH b Fed™ e
provided with nore than two

edges, the tapered edges cooperating with the

countersunk region to mount the frame assembly such that

the fastener does not protrude beyond the planar portion
of the tube.

nmount eﬁ!mpassori es. An additional two holes 26 extending through both

8. An electrical enclosure having a housing
including a door, comprising:

a frame assembly having a first side including
a planar portion opposite the door, the frame assembly
including a corner member; and

a fastener, the fastener disposed through the
corner member for mounting the frame assembly to the
door, the corner member being configured such that when
the frame assembly is mounted, the fastener does not
protrude beyond the plane of the planar portion.

9. An electrical enclosure according to claim 8,
wherein:
the door includes a stud; and
the corner member includes a mounting portion,
the mounting portion defining bore for receiving the
stud, wherein the stud receives the fastener and wherein
the bore is sized to allow movement of the stud therein.

10. An electrical enclosure according to claim 9,
wherein:

the fastener includes a head; and

the mounting portion includes a recess
configured to receive the head, wherein the recess is
sized to allow movement of the fastener therein.

This Sheet Has Been Replaced e < — e |
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| egs 36 for interconnecting nore than two tubes 21, e.g., where a lattice
framework is desired. The cross-section of each leg 36 is stepped down from
the nounting portion 32 to forma lip 38 for limting the depth to which a
leg 36 is received by a tube 12. Mreover, in the exenplary enbodi nent, the
depth of lip 38 is sized to the thickness of tubes 12 such that tubes 12
lie flush with raised portions 31 of corner nenbers 30. Thus, the upper
surface of raised portions 31 lies in tIe same plane as that formed by
first side 23 of tubes 12. For securely connecting | egs 36 and tubes 12,
each leg 36 is provided with indentations 37 on one of its sides, for
exanpl e, an outwardly facing side as shown. After a tube 12 receives a |eg
36, it can be criqﬁﬁﬁ%iﬁﬁﬁ§ i39§ﬂﬁﬁﬂqn§%§A§7ENEPO§88§ring a connection
t herebetween. It is noted that crinping is only exenplary, and that, in
al ternate enbodi ments, the tubes and cEwyRamTbers may be connected by
press- fitting, bolting, _ etc reover, frame assenply 1Q may, be crinped or
ot herwi se connect ed toge@ﬂe?lﬁggﬁfc?ﬁ %Rc{osureshav1n 2 hat ing

including a door. The electrical enclosure includes a

frame assembly and a plurality of fasteners. The frame
assembly has a first side including a planar portion
opposite door. The plurality of fasteners are disposed
through frame assembly for mounting the frame assembly to
the door such that the fasteners do not protrude beyond
the plane of the planar portion.

FIGURE 1
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after mounting to door 42. As shown in the perspective view of Figure 6,
each leg 36 may include a recess 39 for receiving rolled portion 21 of
tubes 12. Each leg 36 may further include grooves 62 separated by supports
60. G ooves 62 and supports 60 are desirable for decreasing the weight of
franme assenbly 10 and increasing its s%éength-to-meight ratio, and in
addition, for facilitating the boring1 hol es 24 through a corner nenber
30, if so desired. Mounting portion 32 of each corner nenber 30 defines a
bore 34 provided to receive a stud 44 and a fastener 50 for nounting frane

assenbly 10 to door 42. 8 Bore 34 may be circular and may have a
di aneter larger than the dianeter of stud 44 such that there is play in
bore 34, i.e., stud 44 and fastener 50 may nove within bore 34, to account
for mechanic toIFrances in the construction, assenbly, and nounting of
frane assenbl § 40 Pl
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to door 42. Though bore 34 may take any nunber of shapes, in the exenplary
enbodi nent, bore 34 is circular, As indicated above, nounting portion 32
may al so be provided with recess 35 for receiving head 52 of a fastener 50
so that head 52 does not protrude fromthe plane of frame assenbly 10.

Mor eover, recess 35 may be provided\Mg}ha depth which limts the distance
to which fastener head 52 is received so that a fastener head 52 lies flush
with the plane of frame assenbly 10. Fastener 50 may additionally be
provided with a washer 54. As best shown in Figures 7 and 8, washer 54 may
be circular and have an outer perinmeter 55 with a triangular cross-
sectional area. It should be appreciated that the inner surface 56 of outer
perimeter 55 of washer 54 may be provided with a _taper which mates with the
tapered edge 53 of fastener head 52. As shown if wre 8, recess 35 nay be
sized larger th asteper 50 such t4m Xl 4t s bet ween rai sed
portions 31 and WastRr B4 and/or fastene to{al | ow nmovenent of
fastener 50 within recess 35. Gap 33 _a ay in corner nenbers
30 to account for nechani cal

o

so




An exenpl ary nethod for assenbling and nounting the frame assenbly incl udes
first sliding the ends of each tube 12 over a respective corner nenber |eg
36 and then crinping each tube 12 and corresponding | eg 36 together.
Follow ng this, frane assenbly 10 is positioned on the inner side of door
42 such that studs 44 are each received by a correspondi ng opening 13 or
bore 36. Next, vertical tubes 12 are3f&stened to door 42, then corner
menbers 30 are fastened to door 42. It is noted that with the

sel f -count ersunk, countersunk regions 16, vertical tubes, once fastened,
are fixed. Consequently, the play provided by bores 34 and gaps 33 9is
desirable. This assenbly and nounting nethod is exenplary only and many

ot her nmet hods nay be used. For exanple, corner nenbers 30 and | egs 36 may
be connected afkpr frame assenbly 10 is positioned on door 42 or after
vertical tubes Bl@.fdstened to door 42.
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It will, of course, be understood that various nodifications and additions
can be nmade to the enbodi nent di scussed herein above w thout departing from
the scope or spirit of the present invention. For exanple, franme assenbly
may be enpl oyed in any type of enclosure having a door, for exanple,

| ockers, tool cabinets, etc. Accordingl)s the scope of the present

i nvention should not be limted to the particul ar enbodi nents di scussed
above, but should be defined only by the full and fair scope of the clains
set forth bel ow. 10 C ains FRAME ASSEMBLY FOR ELECTRI C L ENCLOSURE 1.
An el ectrical enclosure having a housing including a door, conprising: A
frame assenbly having a first side including a planar portion opposite the
door, the frame assenbly Tnﬁhuding a plurality of comer nenbers each having
two |l egs and a central no Qging portion digposed between the two | egs; and

A plurality of fasteners incliuding coner fast®ners, a corresponding one of

the corner fasteners dispdself through ach dehtral pyIting portion for
nmount i ng @ N ]
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the frame assenbly to the door such that the corner fasteners do not
protrude beyond the planar portion. 2. An el ectrical enclosure according
to claim1, wherein: the door includes studs; the frame assenbly incl udes:
a first set of tubes, each tube of the first set including a first side
opposite the door and a second side fqigd ng the door, each tube having an
openi ng through the first and second side, the first side further defining
a countersunk region surroundi ng the opening, the opening receiving a
fastener and a stud for nounting the franme assenbly to the door, and
wherein the countersunk region is initially coplanar with the plane of the
pl anar portion of the tube and, when the franme assenbly is nounted to the
door, the countersunk region is depressed relative to the plane of the
pl anar portion such that. the fasteners do not protrude beyond the pl ane of
t he pl anar portien; a, second set of tubes; and g#durality of coner
menbers, each c me nbrber havi ng: a nount | ortion defining a bore for
receiving a fasteners and a stud such th ud rakcei ves the fastener,
wherein the bore is sized to alk® nt of studs therein; and
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11 a pair of legs extending fromthe nmounting portion for interconnecting
one tube of the first set of tubes wth one tube of the second set of

tubes. 3. An el ectrical enclosure according to claim2, wherein the
frame assenbly includes: a second set of tubes, wherein each corner nenber
interconnects one tube of the first sgt gof tubes with one tube of the
second set of tubes, each corner nenber further defining a bore forned

t hrough the central nounting portion, the bore configured for receiving a
correspondi ng one of the studs such that each corner nmenber nay be
connected to the corresponding stud by one of the corner fasteners. 4.

An el ectrical enclosure according to claiml1, wherein the franme assenbly is
configured to be electrically grounded to the door. 5. An el ectri cal

encl osur e havi ng d?EQQ§Fﬁp i ncluding a doorS®sonpLising; a frame assenbly
having a first side igsluding pl anar p?rtzy éﬁ spbe g@e door; and a
plurality of fasteners\di spos@d thr nounti ng the

frame assenbly to th ot protrude beyond
t he pl anar portion ;ﬁ B
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wher ei fi: ~{-‘h door i'nctudes studs; the fr;ane -ap s isyription :yrged ..a t6 ipaged set
of tubésj e(-fg g@ of| the first set incl’ udlﬂ’;/ﬁ Claings) SidR euajl{)rwqggamldf
pl anar { port n“j&{')' Q he -door and a secondf sildraivafp()a paBed 4096 pagash..
tube def lning.an. opening| through the first anf qggﬂ.gct& d?d Eneki rabed de
furthef defining a count rsunk regiom&urrounbi‘ng the openi ng,dt hé{ % pg

| Vi ' he fastenerp 200 ondi n
recei vn—ag——a- one of t r ﬁ% Sfu %F pai naleng e
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do not protrude beyond the planar portion; a second set of tubes; and a
[ hayi ng:
plurality of CA fiihe na%rs@r%[)@ haev?ncghacfortns?crle inc d?nrg a%Yalnag portion opposite the

door, the frame assembly including a plurality of comer members each having

ep anar portlon of the

two legs and a central mounting portion disposed between the two legs; and

A plurality of fasteners including comer fasteners, a corresponding one of the
corner fasteners disposed through each central mounting portion for mounting
the frame assembly to the door such that the corner fasteners do not protrude
beyond the planar portion.

2. An electrical enclosure according to claim 1, wherein:
the door includes studs;
the frame assembily includes:

a first set of tubes, each tube of the first set including a first side
opposite the door and a second side facing the door, each tube having
an opening through the first and second side, the first side further
defining a countersunk region surrounding the opening, the opening
receiving a fastener and a stud for mounting the frame assembly to the
door, and wherein the countersunk region is initially coplanar with the
plane of the planar portion of the tube and, when the frame assembly is
mounted to the door, the countersunk region is depressed relative to
the plane of the planar portion such that the fasteners do not protrude
beyond the plane of the planar portion;

a second set of tubes; and
a plurality of corner members, each corner member having:
a mounting portion defining a bore for receiving a fasteners and a stud

such that the stud receives the fastener, wherein the bore is sized to
allow movement of the studs therein; and
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a ﬁ”ﬁ)ur::l."l rrg por‘tw’“]on% defining a bore for receiving a corres ' one of the
abt IS 28Hhn a Eo‘ respondi ng one of the studs such that Tﬂp&g@ " m ’7
t he ?ngjgjﬁg?@gml rein the bore is sized to allow novenent e P’ ﬁ m'
¢oiresponding-one pf the studs thereinjjand a pair of |egs extending from
fhe nmounting portion for interconnecting one tube of the first set of tubes
Wi-t-h—ene-tube-of“the second set of tubes. 6. The el ectrical enclosure of

claim1, wherein: [a]abhif of légsedSsdig from el HolG NG gggib?ih@?‘yﬂt&go%éc&iﬁét

side including a planar portion opposite the door; asteners

i nclude a tube fasterff® @PEprstBG FHrst g tebes withhene duberplithe srpondset phine
assenbly to the door,iybdye tube being configured such that when the frane
assenbly is nounted, the tube fastener does not protrude beyond the planar
portion. 7. An el ectrical enclosure according to claim6, wherein the
tube includgs a An efdctrRalencibS@ref ddcoiding 46 din DIwRBreRP Y AanRNEsembly

count ersunk regi.o urroundi ng the opening, the opening recelving the tube
fastener; and mﬁ%&@%ﬁ:the countersunk region is initially coplanar with the
pl anar portion of the tube and, when the frame assenbly is nounted to the

door, the countersunk re%i Qn | s, depressed i
a second set of tubes, wherein each corner member interconnects one

tube of the first set of tubes with one tube of the second set of tubes,
each corner member further defining a bore formed through the central
mounting portion, the bore configured for receiving a corresponding one
of the studs such that each corner member may be connected to the
corresponding stud by one of the corner fasteners.

4, An electrical enclosure according to claim 1, wherein the frame assembly is
configured to be electrically grounded to the door.

5. An electrical enclosure having a housing including a door, comprising; a frame
assembly having a first side including a planar portion opposite the door; and a
plurality of fasteners disposed through the frame assembly for mounting the
frame assembly to the door such that the fasteners do not protrude beyond the
planar portion

wherein:
the door includes studs;
the frame assembly includes;

a first set of tubes, each tube of the first set including a first side
defining said planar portion opposite the door and a second side
facing the door, each tube defining an opening through the first
and second side, the first side further defining a countersunk
region surrounding the opening, the opening receiving a

corresponding one of the fasteners and a corresponding one of
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to cI!al 2 Jider b tl"ge door includes a stud; and the tube Has‘'a &ecbnd
si de Ta.cl ng t he door ,; tithe second side dgfining an opening sized for

recelvlng thé stud, thé second si de opening being substantially aligned
W th Lhﬁ_LLLSL-Slde ..... opanlng such that the tube fastener is receivable by

the stud for mounting the tf*lé%I@d@ﬁeﬂﬁbhrmﬁgothbhﬁalﬂ@(ﬁsserﬂbl%( to 8 dﬂo@Céﬁd cal
encl osure according to claim8, wherein an u &?r end he stud s
initially spaced a di st anci8PBninengoyntprsunksiregionds (niially, seplanas qwilhdhei n,

when the frame assenbly i gpisRunbdition @f tthe t@tsé)@ndthrﬁemﬁ@rfraﬁ@a@éerﬁw |§tud
contacts the countersunk re

nd, | i epth to which the tube
fastener is received by tHBg‘érﬁ%%lﬁ‘e g10 "S?eﬁf@meé%ﬂn eFﬁQI'QSELFr &epeEssedii ng
to claim9, wherein a deptrlative \Milltﬁél ﬁlé\fart;bd?ﬁorf JEHEMRR the MSeRbréedb indt
limted by the upper end of th ? that when the frane assenbly is
mounted to the door, the tRIBEY ea%‘fyé’ﬁg hg p égaffﬂflﬁfm with the planar portion

of the tube.

a second set of tubes; and
a plurality of corner members, each corner member having:

a mounting portion defining a bore for receiving a corresponding
one of the fasteners and a corresponding one of the studs such
that the stud receives the fastener, wherein the bore is sized to
allow movement of the corresponding one of the studs therein;
and

a pair of legs extending from the mounting portion for
interconnecting one tube of the first set of tubes with one tube of
the second set of tubes.

6. The electrical enclosure of claim 1, wherein:

[a] the frame assembly includes a tube having a first side
including a planar portion opposite the door; and

the fasteners include a tube fastener disposed through the tube
for mounting the frame assembly to the door, the tube being
configured such that when the frame assembly is mounted, the
tube fastener does not protrude beyond the planar portion.

7. An electrical enclosure according to claim 6, wherein the tube includes a first
side, the first side having an opening and a countersunk region surrounding the
opening, the opening receiving the tube fastener; and wherein the countersunk
region is initially coplanar with the planar portion of the tube and, when the
frame assembly is mounted to the door, the countersunk region is depressed
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11. fpﬁ&“é\ i éqdﬁ ql osure according to claim7, wherein the tube
fastenelt I ncl udes a filat head with tapered edges, the t
coopek i BR JUNRIBhe sccauntersunk region to mount the fr Sﬂﬁia a j ‘lﬂt
e

t hat he tube fastengr :does not protrcugg beyond the pI
t ube. | An el ectrigal enclosure according to claim7, whereln the first
si de b____he_..L_ube__fieLL_n s hol es for nounting accessori es.

el ectrical encl qeMfie REGRISlamd fofticH SUch tﬂagt theh8&t8hd dbelHok ?ﬁﬁ%e%“e q | east
one of the holes is defined by an edge of the first side o he tu e, the

edge extendi ng itASRRAALPIHOR-orm a I p. - 14 - 14, An el ectri cal

encl osure haV|ng a housing including a door having a stud, conprising: ah
frame asse ving .a first side including | anar portion opposite the
door, the f %&@%‘gﬂﬁJ ef‘ﬁ'@?‘ﬁa|%9@°r§'"Sd%P'WnWB?’e'mher ein the coner menber

I ncl udes two Iegs and a central nounting portion di sposed between the two

| egs, the central nountin ortion defining a bore for receiving the stud,
wherein the bore is si zed%ﬂg dagn iptHdRs et anst the stud therein; and

the tube has a second side facing the door, the second side
defining an opening sized for receiving the stud, the second side
opening being substantially aligned with the first side opening,
such that the tube fastener is receivable by the stud for
mounting the frame assembly to the door.

9. An electrical enclosure according to claim 8, wherein an upper end of the stud
is initially spaced a distance from the first side of the tube, and wherein, when
the frame assembly is mounted to the door, the upper end of the stud contacts
the countersunk region and limits a depth to which the tube fastener is received
by the stud.

10.  An electrical enclosure according to claim 9, wherein a depth to which the tube
fastener is received is limited by the upper end of the stud such that when the
frame assembly is mounted to the door, the tube fastener lies flush with the
planar portion of the tube.

11.  An electrical enclosure according to claim 7, wherein the tube fastener includes
a flat head with tapered edges, the tapered edges cooperating with the
countersunk region to mount the frame assembly such that the tube fastener
does not protrude beyond the planar portion of the tube.

12. An electrical enclosure according to claim 7, wherein the first side of the tube
defines holes for mounting accessories.

13.  An electrical enclosure according to claim 12, wherein a perimeter of at least
one of the holes is defined by an edge of the first side of the tube, the edge
extending inwardly to form a lip.



a faﬂjme‘rgmyg@{ ud)"_ , the fastener disposed through the corner
r,f:oﬂt;ng Aty the frame assenbly to the door, the nmounting portion of

the tofer g& er.i-NCl uding a recess configured to rec n h
thatL e 2ty £4H assenbly is nmounted, the fastenerﬂwmm Elllmmmme
beyorpd he_planar..pertion, and the st—udl4recei ves the fasténer. "53 *An

el ectirical encl osure aqcordi ng to claim 14, wherein the bore and stud are
ci rcﬁl.l..—-«the—«»bewe“ﬂ'rav‘ ing a dianeter greater than the dianeter of the stud.
16. An el ectrl cal encl osure according to claim14, wherein the recess is
sized to altow mélréatncaﬁfen@ﬁaurﬁage\gmra Rusiag [nclyding a BROL havipg 3 $fud,

encl osure accor digaprisiige! ai m 14, wherein the fastener further includes a
circul ar washer having a tapered inner surface mating with a surface of the
fastener head. 18. An el ectrical enclosure according to claim 14, wherein

the frame assenbly Iru:fradesaskémuyw#aeﬁnglanﬁremammemum@ éJMIahﬁﬁudrMh b;ﬁﬁ)%»te 19.
An el ectrical enclosure acco di n%&to cl m 18, wherein the

connected to the tubd etsiyoné,t asse mcludlng a corner member g%Nherem the
corner member includes two legs and a central mounting portion

disposed between the two legs, the central mounting portion defining a

bore for receiving the stud, wherein the bore is sized to allow movement
of the stud therein; and

a fastener including a head, the fastener disposed through the corner
member for mounting the frame assembly to the door, the mounting
portion of the corner member including a recess configured to receive
the head such that when the frame assembly is mounted, the fastener
does not protrude beyond the planar portion, and the stud receives the
fastener.

15. An electrical enclosure according to claim 14, wherein the bore and stud are
circular, the bore having a diameter greater than the diameter of the stud.

16. An electrical enclosure according to claim 14, wherein the recess is sized to
allow movement of the fastener therein.

17. An electrical enclosure according to claim 14, wherein the fastener further
includes a circular washer having a tapered inner surface mating with a surface
of the fastener head.

18.  An electrical enclosure according to claim 14, wherein the frame assembly
includes two tubes interconnected by the two legs.

19.  An electrical enclosure according to claim 18, wherein the legs are connected

to the tubes by crimping.
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F-ane- ass mjly for nounting to a base, conprisi ng

I n I portion opposite the base; and a plural W‘& ﬁﬂ ﬂ
di Q?QﬂNgh@ﬂ qhe frame and nounted to the base such tha ’ ’
yand t he pl anar pocthgn,. wherein the frane includes at
|l e st one corner nenber, each comer member including two Iegs and a central
' i posed between the two | egs, the central nounting
portion def20i NgA graherRsbMbly fOEMbUMHG t3 adHsECsMMBHdINgg one of said
fasteners, each central nmounting portion including a recess configured to
receive the fastener such that the fastener does not protrude beyond the
planar portion. 21. aflamedn@uding apRingr p6rion Bppesite thebadeurd, Wherein the
frame includes at |east one tube, each tube having a first side defining
sai d planar portion opposite the base, the first side defining an opening

and a coug_tersunk rfegé gm:éa?y bPfASRINBG duéﬁbseaemongh tﬁéﬁrﬁ@%ﬁdm%dnﬁééﬁlio\&hég a
o1 ol 'y copl anar wi RaPeHEN SIS BIGRPIED 1t rOYBICR PaHRILE PRIRERORAE. f r e
assenbly is nounted to the base, the countersunk region is depressed
relative to the planar ortlo such e fastener does not rotrude
beyond the pl anar por‘@'h% In &g 1r amﬁ'ﬁ@“@%@(ﬁ‘ﬂ?ﬁ%l“@tﬁﬂ"&fé@%’“m' &agh eeer
wher ei n: each corner membenemludw ttefegs d1vPd; contidl AORtINE pbitish didposed ng

portion includes ar E‘be(?ween 9{ eocleelgg Itng ctenteralhr%ggnting portion defining a bore for

receiving a corresponding one of said fasteners, each central mounting
portion including a recess configured to receive the fastener such that
the fastener does not protrude beyond the planar portion.

21. A frame assembly according to claim 20, wherein the frame includes at least
one tube, each tube having a first side defining said planar portion opposite the
base, the first side defining an opening and a countersunk region surrounding
the opening, the opening receiving a corresponding one of said fasteners; and
wherein the countersunk region is initially coplanar with the planar portion of
the frame and, when the frame assembly is mounted to the base, the
countersunk region is depressed relative to the planar portion such that the
fastener does not protrude beyond the planar portion.

22. The electrical enclosure of claim 1, wherein:

each corner fastener includes a head; and

each central mounting portion includes a recess for receiving the head
of a corresponding corner fastener, each recess having a perimeter
spaced from a perimeter of the corresponding fastener.

23. The electrical enclosure according to claim 22, wherein each other fastener
further includes a washer mating with a surface of the corner fastener head, the
washer defining the perimeter of the corner fastener spaced from the perimeter
of the corresponding recess.



correspondlng coner fastener, each recess having a perineter spaced
djp%JU Qf;the correspondlng fastener. 23. The el ectri cal

cqpsure accordlmg,to claim 22, wherein each other fastener further

cl'udes a washer ting with a surfaee-of the corner fastener head, the
isher defining theiperineter of the corner fastener spaced fron1the
perineter of the correspondi ng recess.

FRAME ASSEMBLY FOR ELECTRICAL ENCLOSURE

ABSTRACT
. An electrical enclosure having a housing
including a door. The electrical enclosure includes a
frame assembly and a plurality of fasteners. The frame
assembly has a first side including a planar portion
opposite door. The plurality of fasteners are disposed
through frame assembly for mounting the frame assembly to
the door such that the fasteners do not protrude beyond

the plane of the planar portion.



