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ABSTRACT
A side insertion trap for cable or wire includes
a base and two arms extending from the base to define an
opening between the arms for permitting lateral 1lnsertion
of a cable or wire between the arms. A retention member,
such as one or more angled teeth, serves to inhibit
motion of the wire or cable between the arms 1in a

direction perpendicular to a lateral insertion direction.
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SIDE INSERTION TRAP

TECHNICAL FIELD

The invention relates to securing cables to an

electrical box.

BACKGROUND

When electrical cables are inserted into an
electrical box, such as a junction box, metal or plastic
traps are used to secure the cables to the box. This
prevents longitudinal forces from stressing wire
connections in the box and separating the connections.

When a metal trap is used, a pre-punched knockout
in the side of the box is removed and the metal trap is
inserted in the resulting hole. The trap then is secured
in place using a threaded nut in the interior of the box.
The electrical cable is then threaded through the trap.
Next, the wires of the cable are stripped and any excess
cable 1s backed out of the electrical box. Two screws on
the metal trap then are tightened to secure the
electrical cable in place. Finally, the wires of the
cable are connected and a cover is placed on the
electrical box.

When a plastic trap is used, a pre-punched
knockout is removed, and the plastic trap is placed
around the cable. The plastic trap then is inserted into
the hole in the electrical box corresponding to the
knockout. The wires then are stripped and connected.
Finally, the cover is placed on the electrical box.

A representative electrical cable in both of these
examples is a Romex® cable, also known as non-metallic
sheathed cable (type NM-B). Such a cable includes

multiple conductors and an outer plastic protective
sheath.
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In both examples, an external trap is positioned
in a knockout hole to ensure that the electrical cable
remains 1n place. Normally, the external sheath of the
cable and the insulation around individual conductors are
removed after the cable is passed through the trap.

SUMMARY

In one general aspect, a side insertion trap for
cable or wire includes a base and two arms extending from
the base to define an opening between the arms that
permits lateral insertion of a cable or wire between the
arms. The trap also includes a retention member that
resists motion of the wire or cable between the arms
perpendicularly to the lateral insertion direction.

Implementations of the trap may include one or
more of the following features. For example, in a low-
profile implementation, the retention member is
positioned in a space defined between the arms. 1In
another implementation, the retention member extends away
from a space defined between the arms.

The retention member may include one or more teeth
that resist movement of the cable perpendicularly to the
lateral insertion direction. The teeth may be located on
each side of the opening. For example, a tooth may be
located on each arm of the trap. The teeth may be, for
example, triangular or rectangular in cross section.

In general, the side insertion trap may be
sufficiently resilient to allow compression of the arms
of the trap for insertion into a cutout in a wall of an
electrical box, and to cause the trap to expand when
released to lodge the trap in the cutout. To this end,
the opening may include an enlarged portion at the
intersection of the arms with the base to ease

compression of the arms. The cutout may include tabs

that fit in indentations in the side insertion trap to
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retain the side insertion trap in place. The trap may be
made from plastic.

Each arm may include a groove along an outer
surface of the arm, with the groove serving to retain the
trap i1n place in the cutout. The grooves may extend
around the base to define a single continuous groove.

The grooves may be modified to be mated with tabs in the
cutout.

. Each arm may include a detent that resists
movement of the cable or wire laterally out of the
opening. In addition, at least one of the arms may
include a flared inner surface that serves to ease
insertion of a cable or wire into the opening.

The side insertion trap may be positioned in a
cutout 1n a wall of an electrical box or light fixture,
or may be implemented as part of the box or fixture. The
box also may include traditional pre-punched knockouts,
such as circular knockouts.

When implemented as part of the box, the side
insertion trap may include a wall segment and an opening
cut into an edge of the wall segment. Generally, the
opening 1s wide enough to permit lateral insertion of a
cable or wire in a lateral insertion direction. Portions
of the wall segment adjacent to the opening are bent to
inhibit motion of the wire or cable between the walls
perpendicularly to the lateral insertion direction.

The side insertion trap provides an inexpensive,
labor saving, cable fitting for inserting and securing an
electrical cable in an electrical box. The cable is
laterally retained in the trap by a cover of the
electrical box, and can be easily removed upon removal of
the cover. Detents may be used to further secure the

cable laterally.
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By allowing lateral insertion of a wire or cable,
the side 1nsertion trap eliminates the need to thread the
wire or cable through the trap. This permits insulation
to be removed (and connections to be made) prior to
insertion of the wire or cable into the trap. This, in
turn, eases installation.

Other features and advantages will be apparent
from the following description, including the drawings,

and from the claims.

DESCRIPTION OF DRAWINGS

Fig. 1 is a perspective view of a side insertion
trap.

Figs. 2A-2C are top, end and side views of the
side insertion trap of Fig. 1.

Fig. 3A 1s a perspective view of a lighting
fixture and an electrical box including several side
insertion traps with an electrical cable positioned to be
inserted into one of the side insertion traps.

Fi1g. 3B is a perspective view of an electrical box
in which the electrical connections are made prior to the
electrical cable being positioned into the side insertion
trap.

Fig. 4 1s a perspective view of a lighting fixture
with a covered electrical box and an electrical cable
secured by a side insertion trap.

Filg. 5 1s a perspective view of an electrical box
including a side insertion trap with a cable inserted in
the trap.

Fig. 6 1s a perspective view of a lighting fixture
with an electrical box including a second implementation

of a side 1nsertion trap.

Figs. 7A-7C are top, end and side views of the
side insertion trap of Fig. 6.
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Figs. 8A-8C are top, front, and side views of a
third implementation of a side insertion trap.

Fig. 8D is a sectional view of the side insertion
trap of Fig. 8A taken along line 8D-8D of Fig. 8A.

Fig. 8E 1s a sectional view of the side insertion
trap of Fig. 8A taken along line 8E-8E of Fig. 8B.

Figs. 9A-9C are top, front and side views of a
fourth implementation of a side insertion trap.

Fig. 9D is a sectional view of the side insertion
trap of Fig. 9A taken along line 9D-9D of Fig. 9A.

Fig. 9E 1s a sectional view of the side insertion
trap of Fig. 9A taken along line 9E-9E of Fig. 9B.

Fig. 10 1s a perspective view of an electrical box
including a fifth implementation of a side insertion
crap.

Figs. 11A and 11B are top and side views of the
side insertion trap of Fig. 10.

Fig. 12 1is a perspective view of a cover of an
electrical box with breakaway tabs for use with an
electrical box containing side insertion traps.

Fig. 13 1s a perspective view of a prior art
electrical box with a pre-punched knockout removed, a
metal trap inserted, and an electrical cable inserted
through the metal trap.

Fig. 14 1s a perspective view of a prior art
electrical box with a pre-punched knockout removed and a

plastic trap and an electrical cable inserted through the

plastic trap.

DETAILED DESCRIPTION
Referring to Figs. 1 and 2A-2C, a side insertion
ELrap 100 1s generally U-shaped and includes a pair of
resilient arms 105 extending from a rear portion 110.
The arms define a passage 115 into which a cable may be

laterally inserted. To ease cable insertion, cutouts 120
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on interior surfaces of the arm provide the passage with

a flared opening. The arms 105 also include narrow

regions 122 at their intersections with the rear portion

110. These narrow regions ease compression of the arms
5 durling insertion of the trap into a cutout.

As best shown in Fig. 2B, three angled teeth 125
defined on each arm serve to retain the cable in the
electrical box. The angled teeth 125 are positioned
within the height of the arms 105 and rear portion 110,

10 and do not extend further into the electrical box. This
reduces the height of the side trap, reduces the amount
of material used to make the side trap, and maximizes the
amount of space available inside the electrical box for
electrical connections. The angled teeth 125 allow an

15 electrical cable to be pushed down through the trap, but
inhibit the cable from being pulled up.

A groove 130 1s formed along the sides and on the
back of the side insertion trap 100 to secure the sgide
insertion trap within the cutout of the electrical box.

20 Resiliency of the arms holds the trap in place with the
wall of the electrical box positioned in the groove.

Detents 135 laterally retain an electrical cable
in the trap. The cable may be inserted laterally into
the side insertion trap 100 in the direction 140

25 1ndicated in Fig. 1. The detents 135 squeeze the cable
as 1t passes between them. Once the cable moves past the
detents 135, the cable returns substantially to its
original shape. Thereafter, detents 135 retain the cable
in the trap and inhibit the cable from moving laterally

30 out of the trap.

Referring to Figs. 3A and 3B, side insertion traps
100 are positioned in an opening 300 cut in an electrical
pox 305. The electrical box 305 is comparable to a
traditional electrical box, with the exception that it

35 1ncludes the openings 300 along its sides. A cable 310
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may be inserted laterally into a side insertion trap 100.
Because the cable does not need to be inserted into an
enclosed opening, the cable sheath 315 and the insulators
320 of the individual wires 325 in the cable 310 can be

removed before the cable is inserted laterally into the

side 1nsertion trap 100. Indeed, electrical connections
may even be made prior to inserting the cable into the
side insertion trap 100 as shown in Fig. 3B. This
promises to substantially reduce the time associated with
installing cables and electrical boxes since electricians
will no longer be forced to strip wires and make

connections within the confines or the immediate area of
the electrical box.

Once the electrical connections are made, and the
electrical wires are properly inserted into the side
insertion traps 100, the electrical box’s cover 400 is
placed on the electrical box as shown in Fig. 4. As
shown 1in Fig. 5, the side insertion trap 100 also may be
used 1n conjunction with traditional traps.

Referring to Figs. 6 and 7A-7C, another side
insertion trap 600 includes angled teeth 605 that extend
beneath the trap. This increases the overall height of
the trap and places the angled teeth 605 inside the
electrical box 300. 1In this configuration, there are no
angled teeth within the portion of the trap which passes
through the side wall of the electrical box 300.

Instead, the angled teeth are on the inner surface of the
portion 610 of the trap which extends into the interior
of the electrical box 300. The trap 600 also includes a
rear portion 615, a pair of resilient arms 620, a

passageway 625, cutouts 630, a groove 635, and detents

640. These elements function as discussed above with
respect to trap 100.
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Referring to Figs. 8A-8E, another side insertion
trap 800 includes box-like teeth 805, which may extend
beneath the trap 800. This slightly increases the
overall height of the trap. 1In this configuration, the
majority of the box-like teeth are within the portion of
the trap which passes through the side wall of the
electrical box 300. The trap 800 includes a rear portion
805, a pair of resilient arms 810, a passageway 815,
cutouts 820, and a groove 825. The cutout in the wall of
the electrical box includes tabs which mate with
indentations 830 in the groove 825. This mating between
the indentations 830 and the tabs in the cutout in the
wall of the electrical box 300 helps retain the side
insertion trap 800 in place.

Referring to Figs. 9A-9E, another side insertion
trap 900 includes angled teeth 905 that are within the
portion of the trap which passes through the gide wall of
the electrical box 300. The trap 900 includes a rear
portion 905, a pair of resilient arms 910, a passageway
915, cutouts 920, and a groove 925. The cutout in the
wall of the electrical box includes tabs which mate with
indentations 930 in the groove 925. This mating between
the indentations 930 and the tabs helps retain the side
insertion trap 900 in place.

Referring to Figs. 10 and 11A-11B, cutouts in the
side wall of an electrical box 300 also may serve as a
trap 1000. The trap 1000 includes angled portions 1005
that prevent an electrical cable from being pulled out of
the electrical box. The trap 1000 also includes a rear
portion 1010 and a passageway 1015. A cable inserted
laterally into the passageway 1015 is held in place
longitudinally by the angled portions 1005.

Referring to Fig. 12, a cover 1200 for an electric
box includes breakaway tabs 1205. A tab 1205

corresponding to a side insertion trap being used may be

et e T ——— e L T R I e Aot R
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removed to allow room for the cable inserted in the side
insertion trap.

Fig. 13 shows an electrical cable 1300 retained by
a prior art metal trap 1305 inserted through a pre-

5 punched knockout 1310 in an electrical box 1315. Fig. 14
shows an electrical cable 1400 retained by a prior art
plastic trap 1405 inserted through a pre-punched knockout
1410 in an electrical box 1415.

Other embodiments are within the scope of the
10 following claims.

What 1s claimed is:
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1. A side insertion trap for cable or wire, the
trap comprising:
a base;

two arms extending from the base to define an

opening between the arms for permitting lateral insertion

of a cable or wire between the arms in a lateral
insertion direction; and

a retention member serving to inhibit motion of
the wire or cable between the arms in a direction

perpendicular to the lateral insertion direction.

2. The side 1nsertion trap of claim 1, wherein
the retention member is positioned in a space defined

between the arms.

3. The side insertion trap of claim 1, wherein
the retention member extends beyond a space defined

between the arms.

4. The side insertion trap of claim 1, wherein
the retention member comprises at least one tooth which
resists movement of the cable in the direction

perpendicular to the lateral insertion direction.

5. The side insertion trap of claim 4, wherein
the retention member comprises at least one pair of

teeth, the pair including a tooth on each side of the

opening.

6. The side insertion trap of claim 5, wherein

the pair of teeth includes a tooth on each arm of the

trap.
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7. The side 1insertion trap of claim 5, wherein
the retention member comprises at least two pairs of
teeth, with each pair including a tooth on each side of

the opening.

8. The side insertion trap of claim 5, wherein

each tooth has a generally triangular cross-section.

9. The side insertion trap of claim 5, wherein

each tooth has a generally rectangular cross-section.

10. The side 1nsertion trap of claim 4, wherein

the tooth has a generally triangular cross-section.

11. The side insertion trap of claim 4, wherein

the tooth has a generally rectangular cross-section.

12. The side insertion trap of claim 1, wherein
the trap is sufficiently resilient to allow compression
of the arms of the trap for insertion into a cutout in a
wall of an electrical box and to cause the trap to expand

when released to lodge the trap in the cutout.

13. The side insertion trap of claim 12, wherein
the trap includes an indentation which mates with a tab
in the cutout in the wall of the electrical box to aid in
the retention of the side insertion trap in the wall of

the electrical box.

14. The side insertion trap of claim 12, wherein
the opening comprises an enlarged portion at the
intersection of the arms with the base to ease

compression of the arms.
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15. The side insertion trap of claim 1, wherein
each arm comprises a groove along an outer surface of the
arm, the grooves serving to retain the side insertion

trap 1n place on a wall of an electrical box.

16. The side insertion trap of claim 15, wherein
the grooves on the arms extend around the base of the

side 1insertion trap to define a single continuous groove.

17. The side insertion trap of claim 1, wherein

at least one arm comprises a detent, the detent serving
to resist movement of the cable or wire laterally out of

the opening.

18. The side insertion trap of claim 1, wherein
at least one arm comprises a flared inner surface, the
flared inner surface serving to ease insertion of a cable

or wire 1nto the opening.

19. The silde insertion trap of claim 1, wherein
the trap is made out of plastic.

20. The side insertion trap of claim 1, wherein
the trap resists motion in a first direction
perpendicular to the lateral insertion direction but
allows motion in a second direction perpendicular to the

lateral insertion direction and opposite the first

direction.

21. An electrical box including the side

insertion trap of claim 1.

22. The electrical box of claim 21, further

comprising at least one pre-punched knockout.
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23. A light fixture including the electrical box

of claim 21.

24. A side 1insertion trap for cable or wire, the
side insertion trap comprising:

a wall segment; and

an opening cut into an edge of the wall segment,
the opening being wide enough to permit lateral insertion
of a cable or wire 1n a lateral insertion direction;

wherein portions of the wall segment adjacent to
the opening are bent so as to inhibit motion of the wire
Oor cable between the walls 1n a direction perpendicular

to the lateral insertion direction.

25. An electrical box including the side

insertion trap of claim 24, wherein the wall segment

15 comprises a side wall of the electrical box.

Smart & Bzfmm
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