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ABSTRACT

An electrical utility box 1s configured to contain an electrical device. The box includes a bottom
wall, two opposing side walls, two opposing end walls, a mounting boss, and a shield structure. The
mounting boss has a bore configured to receive a fastener that fastens the electrical device to the

5  box. The shielding structure is configured to block an uninsulated wire from contacting a portion of

the fastener that protrudes from an open lower end of the bore.
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ELECTRICAL UTILITY BOX

Field of the I ;

The present invention relates to electric utility boxes that house electrical devices.

Background of the Invention
An electrical utility box is typically a rectangular, open-faced box mounted 1n a
wall. It serves to house an electrical device, such as an electrical receptacle or switch or a
GF1. Electrical wiring, such as a flexible cable and wiring through rigid conduit, is routed

into the utility box via openings in the box walls. The wiring 1s connected to the electrical

device in the box.

Summary of the Invention

The present invention is an electrical utility box configured to contain an
electrical device. In accordance with a principal feature of the invention, the box
comprises a bottom wall, two opposing side walls, first and second opposing end walls, a
mounting boss and a shield structure. The mounting boss has a bore configured to receive
a fastener that fastens the electrical device to the box. The shield structure 1s configured
to block an uninsulated wire from contacting a protruding portion of the fastener that
protrudes from an open lower end of the bore.

In accordance with another aspect of the present invention, there 1s provided an
electrical utility box configured to contain an electrical device that 1s covered by a cover,
said box comprising:

a bottom wall;

two opposing side walls;

first and second opposing end walls;

a top edge;

a mounting boss projecting from one side surface of said first end wall, with a
bore configured to receive a first fastener that fastens the electrical device to said box;
and

a slot along an opposite side surface of said first end wall, extending downward




10

15

20

25

30

CA 02315428 2003-03-24

from said top edge and configured to receive a second fastener that fastens the cover.

In accordance with another aspect of the present invention, there 1s provided an
electrical utility box configured to contain an electrical device, said box comprising;:

a bottom wall;

two opposing side walls;

first and second opposing end walls;

a cable opening, partially defined by said first end wall and partially defined by
said bottom wall, having an edge defined by a ridge along said bottom wall; and

a flexible clamp for securing a cable that extends through said cable opening;

said clamp projecting across said cable opening and having a free end configured
to apply a clamping force to hold said cable against said ridge.

In accordance with another aspect of the present invention, there 1s provided an
electrical utility box configured to contain an electrical device, said box comprising:

a bottom wall;

two opposing side walls;

first and second opposing end walls;

a mounting boss with a bore configured to receive a fastener that fastens the
electrical device to said box, said bore having an open lower end; and

a shield structure configured to block an uninsulated wire from contacting a
protruding portion of the fastener that protrudes from said open lower end of said bore;

wherein said shield structure has a pair of opposed shielding surtaces, adjacent
said open lower end of said bore, spaced from each other with reference to the protruding
portion of the fastener so as to receive the fastener closely between said shielding
surfaces.

In accordance with another aspect of the present invention, there 1s provided an
electrical utility box configured to contain an electrical device, said box comprising:

a bottom wall;

two opposing side walls;

first and second opposing end walls;

a mounting boss with a bore configured to receive a fastener that fastens the

electrical device to said box, said bore having an open lower end; and
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shield structure configured to block an uninsulated wire from contacting a

‘protruding portion of the fastener that protrudes from said open lower end of said bore;

wherein said first end wall has a knockout; and

said shield structure 1s connected directly to said knockout and 1s free of a direct
connection to the remainder of said first end wall, whereby said shield structure i1s
removed with said knockout when said knockout 1s removed,

wherein said shield structure has a pair of opposed shielding surfaces, adjacent
said open lower end of said bore, spaced from each other with reference to the protruding
portion of the fastener so as to receive the fastener closely between said shielding

surfaces.
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In accordance with another principal feature ot the present invention, the mounting boss
projects from one side surface of the first end wall. A slot along an opposite side surface of the first
end wall extends downward from a top edge of the box. The slot 1s conﬁgured to receive a second
fastener that fastens the cover over the electrical device in the box. The bore and the slot are
preferably centered on axes that are equidistant from the side walls

Another principal feature 1s a flexible cable clamp. The box has a cable opening partially
defined by the first end wall and partially defined by the bottom wall. An edge of the cable opening
1s defined by a ridge along the bottom wall. The clamp projects across the cable opening and has a
free end configured to apply a clamping force to hold a cable against the ridge. Preferably, the

second end wall has a knockout, opposing the clamp on the first end wall.

Brief Description of the Drawings

Fig. 1 1s an exploded perspective view of a utility box, comprising a preferred embodiment of
the present invention, and an electrical device and a cover.

Fig. 2 1s a perspective view of a first end wall of the box of Fig. 1.

Fig. 3A 1s a view of parts shown 1n Fig. 2.

Fig. 3B 1s a view taken on line 3B-3B of Fig. 3A.

Fig. 4 1s a perspective view of the first end wall shown 1n Fig. 1, with a knockout removed.

Fig. 5 1s a perspective view of a second end wall of Fig. 1.

Fig. 6 1s a partial sectional view of parts shown in Fig. 5.

Fig. 7 1s a view similar to Fig. 6, showing parts in different positions.

Fig. 8A is a sectional perspective view of a part of the box of Fig. 1.

Fi1g. 8B 1s a sectional side view similar to Fig. 8A.

| J
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Description of a Preferred Embodiment

Fig. 1 1s a perspective view of a utility box 10 comprising a preferred embodiment of the
present invention. An electrical device 12, in this case a GFI, is mounted to the box 10, and a cover
14 1s mounted to the electrical device 12. The box 10 is typically installed in a wall. Flexible cables
16 are fed through cable openings 18 and are connected to the electrical device 12 within the box 10.

As shown 1n Fig. 1, the box 10 has a box cavity 20 bounded by a bottom wall 22, two
opposing side walls 24, a first end wall 26, an opposing second end wall 28, and a top edge 30. The
box 10 1s molded as a one-piece plastic structure; “one-piece” meaning the structure is molded as a
single unit -- not as separate but joined elements.

A first mounting boss 32 projects inward from the first end wall 26, and has a smooth
circular bore 34 centered on an axis 35 that is centered between the side walls 24. A first slot 36 is
formed as a recess along an outside surface of the first end wall 26, directly outward from the first
mounting boss 32. The first slot 36 is centered on an axis 37 that also is centered between the side
walls 24. The axes 35 and 37 in the preferred embodiment are thus equidistant from the side walls
24. Similarly, a second mounting boss 38 (shown in Figs. 1 and 5) projects inward from the second
end wall 28, and has a smooth circular bore 42 centered on an axis 43 that is centered between the
side walls 24. A second slot 44 is formed as a recess in the second end wall 28, directly outward

from the second mounting boss 38. The second slot 44 is centered on an axis 45 that also is centered

between the side walls 24. Consequently, the first mounting boss 32, the second mounting boss 38,

| the first slot 36 and the second slot 44 are centered on axes 35, 37, 43 and 45 that are all equidistant

from the side walls 24 and extend vertically downward from the top edge 30.
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Just below the first mounting boss 32, a shielding structure 48 projects inward from the first
end wall 26. Behind the shielding structure 48, on the first end wall 206, 1s a knockout 50 that 1s
removable to define an opening through which a male fitting or a conduit connector can enter the
box opposite the cables 16.

The second end wall 28 has the two cable openings 18, through which the cables 16 can enter
the box cavity 20, and two corresponding cable clamps 52 to clamp the cables 16 1n place.

Two mounting hole sections 54 in the bottom wall 22 are for fastening the box 10 to a
structural support (such as a wall stud) behind the bottom wall 22.

The electrical device 12 has a yoke 58 for securing the electrical device 12 to the box 10 with
two fasteners 60, in this case two yoke screws. The yoke screws 60 are inserted through two yoke-
mounting holes 62 and are screwed into the two bores 34 and 42 1n the box 10.

The cover 14 is disposed over, and secured to, the electrical device 12 using two fasteners, 1n
this case two cover screws 66. The cover screws 66 pass through two cover holes 68 1n the cover 14,
and are screwed into two corresponding screw-threaded cover-mounting holes 70 1n the yoke 58.
The slots 36 and 44 are configured to receive the cover screws 60.

Fig. 2 shows an enlarged perspective view of the first end wall 26 of Fig. 1, as viewed from
inside the box 10, showing the first mounting boss 32. The yoke-mounting screw 60 i1s shown
passing through the yoke-mounting hole 62 of the yoke 58 and screwed into the bore 34. The bore
34 has a lower open end 72. A protruding portion 74 of the yoke screw 60 extends beyond the lower
open end 72. The shielding structure 48 1s configured to block an uninsulated wire 76 from
contacting the protruding portion 74 of the yoke screw 60.

Referring to Figs. 2, 3A and 3B, the shielding structure 48 includes a pair of opposed
shielding surfaces 78. The shielding surfaces 78 project from the first end wall 26, adjacent to the

open lower end 72 of the bore 34. In the preferred embodiment of the invention, each shielding

surface 78 1s located on a wall 80 having a thickness T (Fig. 3A) and a width W (Fig. 3B). The
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shielding surfaces 78 are spaced from each other, with a spacing S selected with reference to the
protruding portion 74 of the yoke screw 60 so as to receive the screw’s protruding portion 74 closely
between the shielding surfaces 78. The width W of the shielding surfaces 78 1s sufficiently large that
the shielding surfaces 78 project beyond the protruding portion 74 of the yoke screw 60 so as to

5  block the uninsulated wire 76 (Fig. 2) from contacting the screw’s protruding portion 74.

The shielding structure 48 has an additional lower shielding surface 82 located beneath the
shielding surfaces 78, to prevent the yoke screw 60 from projecting below the shielding surfaces 78
if the yoke screw 60 were too long. This ensures that the shielding structure 48 will fully block the
uninsulated wire 76 from reaching the protruding portion 74 of the screw 60. The lower shielding

10  surface 82 forms a portion of a wall 84 having a thickness T’ (Fi1g. 3A) that 1s less than 1ts width W’
(Fig. 3B), and completes a “U-shape” with the two surfaces 78.

As shown in Fig. 2, the knockout 50 on the first end wall 26 1s located behind the shielding
structure 48. The knockout 50 is held in place by four snap-off tabs 86, and can be removed by
punching (knocking) i1t out with a tool, such as a screwdriver. The shielding structure 48 1s

15  connected directly to the knockout 50 and 1s not connected directly to the remainder of the first end
wall 26. Therefore, the shielding structure 48 1s removed with the knockout 50 when the knockout
50 1s removed. Fig. 4 shows the portion of the box 10 shown 1n Fig. 2, with the knockout 50
removed. By the shielding structure 48 being connected to, and removed along with, the knockout
50, the box 10 is left with an access opening 88 that 1s unobstructed by the shielding structure 50 and
20 can thus receive a conduit connector and lock nut.

Fig. 5 shows an enlarged perspective view of the second end wall 28 of F:g. 1, as viewed
from inside the box 10. Both cable openings 18 (only one of which is visible in Fig. 5) are alike, and
both clamps 52 are alike. The cable 16 passes through one of the cable openings 18 and 1s clamped
by the corresponding clamp 52. Fig. 6 shows a side sectional view of the second end wall 28 of F1g.

25 1, cut vertically at the horizontal center of one of the clamps 52. The cable opening 18 1s located at

(1
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the comner of the second end wall 28 and the bottom wall 22. An edge 90 of the cable opening 18 is

defined by an elevated ridge 92 extending along the bottom wall 22. The clamp 52 projects across
the cable opening 18. The clamp 52 has a fixed end 94, connected as one-piece to the second end
wall 28, and an opposite free end 96, directly above the ridge 92. As the clamp 52 flexibly presses
down on the cable 16, the cable 16 1s squeezed between the free end 96 and the ridge 92, and the free
end 96 applies clamping force to hold the cable 16 against the ridge 92.

A remnforcing rib 98 extends along a majornty of the length of the clamp 52. The portion of
the clamp 52 that is beneath the rib 98 1s stiffened by the rib 98, so that the area of flexibility and
bending 1s concentrated in the un-reinforced area 100 that has no reinforcing nb.

When the clamp 52 1s flexed upward to a specified extent, a rib edge 102 of the rib 98 abuts a
stop member, 1n this case a small b 104 connected to the second end wall 28. This prevents
excessive flexing. This feature is illustrated in Fig. 7, showing a profile of the clamp 52 being flexed
upward (as indicated by an arrow 106), whereby the rib edge 102 swings toward the small rib 104
(as indicated by an arrow 108) and abuts the small rib 104 to prevent further flexing.

An enlarged view of one of the mounting hole sections 54 of Fig. 1 is shown in Fig. 8A in
cutaway perspective view and 1n Fig. 8B 1n cutaway side view. The mounting hole section 54 has a
mounting hole 110 in the bottom wall 22 surrounded by an annular wall 112. The mounting hole 110
has round hole edge 114, and is configured to receive a fastener 116 for mounting the box to a
structure 118, such as a stud. The fastener 116, in this case a screw, has a fastener head 120. The
annular wall 112 projects upward from the bottom wall 22, concentrically-surrounding, and spaced
from, the hole edge 114. The annular wall 112 has a height H, a diameter D, and a top edge 122, and
1s configured by selection of its height H and diameter D to shield the fastener head 120 from contact
with an uninsulated wire. To that end, the diameter D is selected so that the annular wall 112 is
close to the fastener head 120, and the height H is selected so that the top edge 122 projects above

the fastener head 120.
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The invention has been described with reference to a preferred embodiment. Those skilled in
the art will perceive improvements, changes and modifications as taught by the foregoing
description. Such improvements, changes and modifications are intended to be within the scope of

the claims.
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1. An electrical utility box configured to contain an electrical device that 1s covered

by a cover, said box comprising:

a bottom wall;

two opposing side walls;

first and second opposing end walls;

a top edge;

a mounting boss projecting from one side surface of said first end wall, with a
bore configured to receive a first fastener that fastens the electrical device to said box; and

a slot along an opposite side surface of said first end wall, extending downward

from said top edge and configured to receive a second fastener that fastens the cover.

2. A box as defined 1n claim 1 wherein said bore and said slot are centered on axes

that are equidistant from said side walls.

3. A box as defined in claim 1 further having:
a knockout in said first end wall;
a cable opening at said second end wall; and

a cable clamp configured to engage a cable through said cable opening.

4. A box as defined in claim 1 wherein said box is a one-piece molded plastic
structure.
5. A box as defined in claim 1 wherein said one side surface 1s an inside surface of

said first end wall, and said opposite side surface is an outside surface of said first end wall.

6. An electrical utility box configured to contain an electrical device, said box
comprising:
a bottom wall;

two opposing side walls;
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first and second opposing end walls;

a cable opening, partially defined by said first end wall and partially defined by
said bottom wall, having an edge defined by a ridge along said bottom wall; and

a flexible clamp for securing a cable that extends through said cable opening;

said clamp projecting across said cable opening and having a free end configured

to apply a clamping force to hold said cable against said ndge.

7. A box as defined in claim 6 wherein said second end wall has a knockout.
8. A box as defined in claim 6 wherein said box is a one-piece molded plastic
structure.
9. An electrical utility box configured to contain an electrical device, said box
comprising:
a bottom wall;

two opposing side walls;

first and second opposing end walls;

a mounting boss with a bore configured to receive a fastener that fastens the
electrical device to said box, said bore having an open lower end; and

a shield structure configured to block an uninsulated wire from contacting a
protruding portion of the fastener that protrudes from said open lower end of said bore;

wherein said shield structure has a pair of opposed shielding surfaces, adjacent
said open lower end of said bore, spaced from each other with reference to the protruding portion

of the fastener so as to receive the fastener closely between said shielding surfaces.

10. A box as defined 1n claim 9 wherein said shielding surfaces project from said first

end wall beyond the protruding portion of the fastener.

11. A box as defined 1n claim 10 wherein said box is a one-piece molded plastic

structure.
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12. A box as defined in claim 11 wherein each of said shielding surfaces is located on

a respective wall having a thickness that is less than its width.

13. A box as defined 1n claim 12 wherein said shield structure further includes an
additional shielding surface located below said pair of shielding surfaces to prevent the fastener

from protruding downward beyond said pair of shielding surfaces.

14.  An electrical utility box configured to contain an electrical device, said box

comprising:

a bottom wall;

two opposing side walls;

first and second opposing end walls;

a mounting boss with a bore configured to receive a fastener that fastens the
electrical device to said box, said bore having an open lower end, and

shield structure configured to block an uninsulated wire from contacting a
protruding portion of the fastener that protrudes from said open lower end of said bore;

wherein said first end wall has a knockout; and '

said shield structure is connected directly to said knockout and is free of a direct
connection to the remainder of said first end wall, whereby said shield structure 1s removed with
said knockout when said knockout 1s removed,

wherein said shield structure has a pair of opposed shielding surfaces, adjacent
said open lower end of said bore, spaced from each other with reference to the protruding portion

of the fastener so as to receive the fastener closely between said shielding surfaces.

10
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