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OUTLET BOX AND METHOD OF MAKING THE
SAME

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application is a continuation-in-part of my co-
pending application Ser. No. 137,146, filed Apr. 22,
1971 and now abandoned. Reference is also made to
my copending application Ser. No. 888,258, filed Dec.
29, 1969 now Pat. No. 3,690,501. The disclosures of
those applications are by reference incorporated
herein.

BACKGROUND OF THE INVENTION

The present invention relates to a novel box or recep-
tacle for receiving electrical components such as out-
lets, switches and the like and more specifically to a
novel receptacle or box especially suitable for use in
wiring systems in buildings, mobile homes and the like.

In'the construction inGastry, components for electri-
cal wiring have been standardized as to certain dimen-
sions and sizes. This permits components of various
manufacturers to be interchanged with each other.
Boxes or receptacles adapted to mount electrical out-
lets, switches and the like generally have standardized
dimensions so that they may receive electrical compo-
nents of standard size as well as cover plates of stan-
dard size.

The receptacles or boxes as well as other components
usually must meet the specifications of various electri-
cal codes or standards established by Underwriters.
One specification for receptacles or outlet boxes re-
lates to the volume within the box. In many instances
prior receptacles or boxes do not have sufficient inter-
nal volume to meet code requirements and this is espe-
cially true in receptacles or boxes which are to be used
in mobile home construction which usually has a thin-
ner wall than a conventional building.

In the aforesaid application Ser. No. 888,258, there is
disclosed a box construction incorporating two or more
box members adapted to be telescopically associated
with and/or assembled from behind a wall to obtain sig-
nificantly increased volumetric capacity. While such
heretofore proposed structures are satisfactory in many
instances, the present invention contemplates a novel
receptacle or box structure which is of simplified and
more economical construction and which may be
readily assembled through a wall opening of standard
size from the outside thereof while still providing signif-
icantly increased internal volumetric capacity.

OBJECTS OF THE INVENTION

It is an important object of the present invention to
provide a novel receptacle or box structure having a
first portion adapted to receive electrical outlets,
switches, cover plates and the like. of standard dimen-
sions and a second laterally extending portion for in-
creasing the internal volume of the structure, which re-
ceptacle is constructed. so that it may be readily assem-
bled through an opening in a wall panel or surface of
standard size and then manipulated so as to position
said second portion behind the wall panel and the first
receptacle portion in alignment with the opening.

Still another object of the present invention is to pro-
vide a method of making a novel receptacle or box

2
structure of the above described type from plastic or
other suitable materials.
A further important object of this invention is to pro-
vide a method of makmg areceptacle or box of the type

5 stated which results in proper filling of knockout cavi-
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ties of the box and also results in a box of significantly
improved crush strength.

Still another object of the present invention is to pro-
vide a novel receptacle or box structure of the above
described type having mounting portions which may be
readily manipulated for accommodating minor dimen-
sional variations in a wall opening in which the device
is to be mounted for minimizing the necessity of hold-
ing close manufacturing tolerances.

A still further object of the present invention is to
provide a novel receptacle or box structure of the
above described type having mounting portions coop-
erable with fasteners such as screws for minimizing any
possibility of inadvertent loosening of the fasteners.

A more specific object of this invention is to provide
a box or receptacle of the type stated that includes co-
operating box portions defining the volume of the box
and wherein onie of said box portions has stud elements
that are upset to secure a cover over that one box por-
tion.

Another specific object of this invention is to prov1de
a box of the type stated in which the knockouts are sup-
plied plastic during moldmg from feeders or runners
positioned and shaped to insure filling of the knockout
cavities, and further wherein the knockouts are cen-
trally enlarged to promote such filling of those cavities.

Other objects and advantages of the present inven-
tion will become apparent from the following descrip-
tion and the accompanying drawings wherein:

BRIEF DESCRIPTION OF THE FIGURES

FIG. 1 is a perspective view showing a receptacle or
a box structure incorporating features of the present
invention;

FIG. 2 is a top plan view of the box;

FIG. 3 is a right hand end view of the box structure
shown in FIG. 2;

FIG. 4 is an enlarged fragmentary sectional view
through a knockout taken along line 4—4 of FIG. 2,
and showing in broken lines mold members for carrying
out the method of the invention;

FIG. 5 is a sectional view similar to FIG. 4 but show-
ing the knockout therein removed;

FIG. 6 is a perspective view of the removed knock-
out;

FIG. 7 is an enlarged exploded fragmentary sectional
view taken througn the central axis of one of the cover-
securing stud elements and showing the cover prepara-
tory to being mounted on the stud elements;

FIG. 8 is an enlarged fragmentary sectional view
taken along line 8—8 of FIG. 1 and showing the assem-
bled cover and box body;

FIG. 9 is a partial sectional view of reduced scale and
showing a box of the present invention assembled in a
wall; and

FIG. 10 is a view similar to FIG. 5 and comprised of
a portion thereof and showing an intermediate step of
assembly of the box with the wall.

DETAILED DESCRIPTION

Referring now in more detail to the drawings wherein
like parts are designated by the same numerals
throughout the various figures, a receptacle or box
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structure 10 is shown which incorporates features of

“the present invention. The box structure is adapted to
be mounted in wall 12 as shown in FIGS. 9 and 10. The
box structure may be used in various wall construc-
tions, but is especially suitable for use in walls of mobile
homes, which are relatively thin as compared with walls
in conventional buildings.

For purposes of illustrating one application of the
present invention, the wall 12 comprises a front panel
14 secured to a plurality of studs 16. An opening 18 of
conventional dimensions for receiving an outlet box or
receptacle is formed in the panel 14. The wall is com-
pleted by a back panel 20 secured to the studs oppo-
sitely from the front panel 14. As indicated in FIG. 10,
the receptacle or box 10 may be assembled with the
wall structure prior to the time when the back panel 20
is secured to the studs.

The box structure 10 includes a main body member
22 and a cover member 24. The body member 22 is
preferably molded in one piece from a tough resilient
fire-resistant plastic material. The cover member 24 is
also preferably molded from such a plastic material and
the two parts are secured together in a novel manner
described below.

The main box or body member 22 is formed with a
first box portion 26 having opposite side walls 28 and
30 joined by a bottom wall 32 and an end wall 34, The
side and end walls 28, 30, 34 have height which is pref-
erably similar to the thickness of the wall structure 12
and have outer edges or margins terminating in a sub-
stantially common plane for projecting through the
opening 18 in the wall panel 14 when the box is assem-
bled with the wall as shown in FIG. 9.

Bosses 36 and 38 are integrally formed with the side
walls 28 and 30. These bosses respectively have screw
or- fastener accommodating apertures 40 and 42
formed therein and spaced from each other a distance
established by predetermined standards so that the box
portion 22 is adapted to receive and mount any stan-
dard electrical component such as a switch, electrical
outlet or the like.

Mounting ears 44 and 46 are also integrally formed
with the opposite side walls 28 and 30 of the box mem-
ber and project laterally outwardly from upper margins
thereof. The mounting ears are preferably in the form
of generally U-shaped elements having leg portions in-
tegrally joined to the sides of the box and connecting
the bight portions. Apertures 48 and 50 are formed in
the leg portions of the U-shaped mounting element 44
and similar apertures 52 and 54 are formed in the leg
portions of the U-shaped mounting element or ear 46
for accommodating fasteners such as screws and the
like. : :

_ The plastic material from which the box member is
formed is sufficiently tough and rigid to provide the box
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structure with the desired strength. At the same time, -

the plastic material is sufficiently resiliently yieldable
so that the relatively thin U-shaped mounting elements
or ears 44 and 46 may be manually manipulated and
stretched or bent to align the fastener receiving aper-
_tures therein with complementary apertures or portions
of the wall structure into which the fasteners are to be
driven. ‘

 As shown in FIG. 9, screws 56 are used as the fasten-
ers for securing the box with respect to the wall struc-
ture 12. The diameters of the apertures 48, 50, 52 and
54 are initially less than the diameter of the screw
shank so that the resilient plastic material of the mount-

60
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ing ears serves tightly to grip the fastening screws in a
manner which resists retrograde rotation of the screws
and effectively locks the screws against accidental loos-
ening,.

In addition to the first portion 26, the main box mem-
ber 22 includes a second portion 58. The second box
portion projects laterally from the first portion and
comprises opposite side walls 60 and 62 and a bottom
wall 64 which are respectively continuations of the
sidewalls 28 and 30 and the bottom wall 32. The box
portion 58 also has an end wall 66 oppositely disposed
from the end wall 34. Box portions 22 and 58 are in
open communication with each other so that the com-
bined interior volumes thereof make up the total ca-
pacity of the box structure.

In order to provide clearance for the wall panel when
the box structure is assembled in the wall, upper mar-
gins of the walls 60, 62 and 66 are disposed in a plane
offset from the plane of the upper margins of the walls
28, 30 and 34 a distance similar to but greater than the
thickness of the wall panel 14. The cover or top mem-
ber 24 is preferably molded in one piece and includes a
cover panel 68 having a size and shape corresponding

to the size and shape of the box portion §8 for com-

pletely overlying the upper margins of the wall sections
60, 62 and 66, which define an opening 59 (FIG. 7)
into the box portion 58. In addition, the cover member
has an upstanding wall or flange portion 70 adapted to
abut free upstanding edge portions 71 and 73 of the
first box portion walls 28 and 30. The wall section or
flange 70 extends so that its outer or upper free mar-
ginal edge is disposed in the same plane as the upper
edges of the wall sections 28, 30, and 34, whereby
those four edges define an opening into the box portion
26 that is opposite from the wall 32, Thus, the flange 70
serves to complete the side enclosure of the box por-
tion 26 by providing a second end wall for the box sec-
tion 26.

The cover member 24 is permanently secured to the
main body member 22, More specifically, the main box
member is provided with parallel integral studs 72. The
studs 72 extend from the wall 64 and project upwardly
from the wall sections 60 and 62 and are arranged for
entering complementary apetures 74 located adjacent
the four corners of the cover panel 68. At the front face
of the panel 68, each aperture 74 may be countersunk
as shown in FIGS. 7 and 8. While as indicated above,
the plastic material from which the box structure is
formed is preferably fire resistant, it is also preferably
thermoplastic. However, the cover member may be
easily secured to the main box member by first posi-
tioning the cover member so that the studs 72 project .
through their respective apertures 74 in the panel 68.
Theredfter, the outwardly projected ends of the studs
are upset, as shown in FIG. 8, by the steady application
of hydraulic pressure that drives a ram 69 (FIG. 7) or
similar upsetting tool. It has been found that by upset-
ting the ends of the pins or studs 72, the crush strength
of the box is increased by the order of 20 percent. The
technique of upsetting the ends of the studs 72 avoids

- melting the plastic and possibly weakening it not only

65

in the stud area but in adjacent areas as well. Moreover,
upsetting tends to be a more positive means of cover
securement because sometimes the area of stud melt is
incomplete, resulting in only a partial interlock be-
tween a pin and the cover panel 68..

As shown in FIGS. 9 and 10, the opening 18 of the
wall panel 14 with which the box structure is to be as-
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sembled is preferably formed so that it has a width simi-

lar to but slightly greater than the width of the box por-

tion 26. Preferably the dimensions of the box portion
26 are essentially the same as corresponding dimen-
sions of standard wall outlets or switch boxes and simi-
larly the dimensions of the opening 18 are in accor-
dance with usual standards so that the box and the
opening may be covered with a standard switch or
cover plate, not shown. The overall height or thickness
of the box structure and particularly the box portion 58
is less than the width of the opening 18 in the direction
viewed in FIG. 9 so as to permit assembly of the box
structure with the wall. .

As previously indicated, the box structure 10 is
adapted to be assembled with the wall structure 12
from the front or outer side of the panel 14. In assem-
bling the box structure with the wall, the box portion 58
is first inserted through the opening 18 as shown in
FIG. 10. It is to be noted that the end wall 34 of the box
has an arcuate configuration so as to avoid interference
with the edge of the opening 18 during assembly of the
box with the wall 12. More specifically, the end wall 34
may have an arcuate configuration with a curvature or
radius such that the distance between the outer surface
of the wall 34 at all locations and points 78 indicated in
FIG. 10 generally at the opposite side of the box por-
tion 26 and engageable with the wall panel 14 during
assembly of the box with the wall 12, is not greater than
the width of the opening 18. Thus, during assembly of
the box with the wall structure 12, the box may be ini-
tially inserted through the opening 18 as shown in FIG.
10 and then pivoted generally around the points 78 to
the position shown in FIG. 9 at which position the
mounting elements or ears 44 and 46 will be flush
against the outer surface of the wall panel 14. Final se-

curing of the box in the mounted position is accom-

plished by applying fasteners 56. While not shown
herein, it will be apparent that the wall 34 may have a
substantially flat or straight portion extending a short
distance from its upper or outer edge.

After the box is assembled with the wall, an electrical
outlet, switch or the like may be mounted in the box in
the usual fashion. U-shaped knockout elements 80 are
provided at any desired location in the various walls of
the box structure. These knockout elements are con-
nected with the wall by relatively thin easily rupturable
Joints so that one or more of the knockout elements can
be removed for permitting the connection of electrical
wires or conduits with the box in a known manner.

As shown in the drawing a pair of knockout elements
80 is preferably provided in each of the side walls 28
and 30 of the box portion 26. It is to be noted that these
knockout portions are not centered with respect to the
electrical switch or outlet mounting bosses, but to the
contrary, are offset in a direction toward the laterally
extending box portion §8. This arrangement provides
clearance for the arcuate or curved end wall 34 and
also enable wires to be brought into the box at locations
selectively offset or in general alignment with the ter-
minals with which they are to be connected so that an
electrician may select an arrangement which facilitates
the final electrical connection of the wires. In addition
to the knockout elements in the opposite sides of the
box, similar knockout elements are preferably provided
in the end wall 66.

FIGS. 4 and 5 show a typical knockout 80 and adja-
cent regions in enlarged section, the other knockouts
and adjacent box regions being of the like construction.
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6

In addition, there is shown in broken lines, FIG. 4, com-
plementary mold members 86 and 88 that define a
mold cavity shaped to the configuration of the body 22,
which includes cavity portions for the respective inter-
secting walls and a ‘cavity portion for the knockout. It
will be seen that when plastic is introduced into the
mold, the knockout 80 will be formed by plastic that
flows through mold cavity portions defining the feeder
lugs 90, 92, 94 (See also FIG. 2). The lugs are suffi-
ciently frangible so that the knockout 80 may be rup-
tured for separation from the box. The knockouts 90,
94 are spaced and are at the junction of two intersect-
ing wall sections, for example wall sections 28, 32. This
leaves a recess 95 in the wall (e.g. wall section 28) re- -
sulting from the formation of the knockout 80, which is
inwardly offset from such wall section but is edgewise
joined thereto along a thin frangible line 96 plastic at
which the plastic is also fed. The line 96 is a rupture
line at which the knockout is fractured as shown in
FIGS. 5 and 6. The feeder lug 92 depends inwardly of
the wall section 28. Furthermore, the knockout 80 is,
as shown in FIGS. 4 and 6, thicker in its center region
than at the regions adjacent to the feeder lugs. The sev-
eral feeder lugs and the centrally thickened knockout
assures filling of the knockout cavity during molding
since the feed of plastic to the knockout cavity is not
restricted to the mold passages that define the thin
frangible edge line 96 at the periphery of the knockout,
but is also fed by the somewhat thicker passageways
that define the feeder lugs.

As previously pointed out, there are kiockouts 80 on
the walls 28, 30 as well as on the wall 66. Thus, in the
total box there are knockouts on three sidewalls, which
makes access to the box particularly easy even though
the box may be mounted near the junction of two studs
or other framing members. This feature is important
and enhances the utility of the box where the latter is
used as an outlet box.

While a preferred embodiment of the present inven-
tion has been shown and described herein, it is obvious
that many structural and method details may be
changed without departing from the spirit and scope of
the appended claims.

The invention is claimed as follows:

1. A box structure for assembly through an opening
in a wall panel or the like and having means for sup-
porting an electrical component, means. providing a
first box portion having opposite side walls, an end wall
and a bottom wall, said box portion walls having upper
margins at a box-opening opposite from said bottom
wall, and means providing a second box portion joined
with and extending laterally from said first box portion
in a direction opposite from said end wall, said second
box portion being in open communication with said
first box portion and including a panel offset inwardly
from said upper margins and covering an opening into
the second box portion, said first box portion including
a second end wall portion opposite from said first-men-
tioned end wall and extending outwardly from said
panel for forming part of said upper margins, and de-
formable studs integral with said second box portion
and projecting through said panel, said studs having
ends thereof upset to retain the panel permanently over
said second box portion.

2. A box structure according to claim 1 in which said
box portions, said panel and said deformable studs are
of a plastic material.
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3. A box structure according to claim 2 in which sald

first-mentioned end wall is shaped and directed gener-.

ally toward said second box pomon for avoiding inter-
ference with an edge of the opening iri said wall panel
during insertion of the box structure through said last-
mentioned opening.

4. A box structure for assembly through an openmg'.
in a wall panel or the like, said box structure compris-

ing a one piece plastic body having an opening with
means adjacent thereto for mounting an electrical com-
ponent, said body including two intersecting walls re-
mote from said opening, at least one knockout extend-
ing from said intersection and having a peripheral edge
portion joining one of two walls, and feeder lugs joining
the knockout with said walls, a feeder lug being at the
intersection of said two walls and another feeder lug
being in the other wall and opposite to the first-hen-
tioned feeder lug, said feeder lugs and said peripheral
edge portion constituting a rupturable zone of weak-
ness at which the knockout may be severed from the
body, and means forming an additional opening in said
body, studs integral with said body at said opening, and
a panel member covering said additional opening and
with the studs projecting through said panel, ends of
said studs being upset to retain the panel permanently
over the additional opening.

N
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5 A box structure for assembly through an opening
in a wall panel or the like and having means for sup-
porting an electrical component, means prov1dmg a
first box portion having opposite side walls, an end wall
and a bottom wall, said box portion walls having upper
margins at a box-opening opposite from said bottom
wall, and means providing a second box portion joined
with and extending laterally from said first box portion
in a direction opposite from said end wall, said second
box portion being in open communication with said
first box portion and including a panel offset inwardly
from said upper margins and covering an opening into
the second box portion, studs formed integral with said
second box portion and extending therefrom, said
panel having openings formed therein to receive said
studs, said studs having the ends thereof mechanically
upset and enlarged to retain said panel permanently
over said second box portion, said first box portion in-
cluding a second end wall opposite from said first-men-
tioned end wall and: extending outwardly from said
panel, said opposite sides and said second end wall
each having frangible regions defining knockouts for
selective access to said box structure through each of

those three walls.
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