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Abstract of the Disclosure

A connector for an electrical box having a base that has an opening. A
cavity 1s formed by a wall extending from the base. The cavity 1s aligned with the
opening to form a passageway through the connector to receive electrical cable. At
least two fingers extend inwardly and toward the base from an inner surface of the

wall. At least two tabs extend outwardly and toward the base from an outer surface of

the wall to retain the junction box between the at least two tabs and the base.
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SNAP-IN CABLE CONNECTOR

Field of the Invention

[0001] The present invention relates to a snap-in electrical connector to secure
electrical cables to an electrical junction box. More particularly, the present invention
relates to a snap-in electrical connector securable to a knockout of an electrical box
from inside the electrical box. Still more particularly, the present invention relates to
a snap-in electrical connector securable to a two-stage knockout of an electrical box
from inside the box. The snap-in electrical connector base overlies a portion of the
electrical box inner wall beyond the outer knockout to prevent accidental removal of

the outer knockout and snap-in electrical connector.

Background of the Invention

10002] Snap-in electrical connectors are used to secure electrical cables to
electrical outlet boxes. Existing connectors snap into openings in the electrical boxes
from the outside of the electrical box. Generally, existing snap-in connectors have
tabs that provide the snap-in connection between the connectors and the electrical

boxes. Once the connectors are inserted, the tabs rest against inner walls of the

electrical boxes.
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[0003] Snap-in cable connectors are frequently used in electrical boxes having
multistage knockouts. A multistage knockout has a plurality of knockouts of
increasing size. A two-stage knockout has one larger knockout, i.e., the outer
knockout, surrounding a smaller, inner knockout. Per industry standard, the inner
knockout 1s punched into the box. The outer knockout is punched outwardly. The
metal around the knockout is displaced during the punching process so that the
knockout cannot go back through the opening around which it is punched. Thus, the
outer knockout in a two-stage knockout cannot be pushed back in through the
electrical box, but the outer knockout can be pulled out of the box.

[0004] One problem with existing snap-in cable connectors arises when those
connectors are used in electrical boxes having multi-stage knockouts. The connector is
snapped into the box from outside through the removed inner knockout, so that the
tabs rest against the outer knockout. A cable or multiple cables are then inserted into
the electrical box through the snap-in connector. Forces exerted on the cables are then
transferred to the connector. Thus, a strong pull on a cable frequently pulls the
connector and outer knockout out of the electrical box. A need exists for a snap-in
cable connector usable with a multistage knockout hat prevents the occurrence of
accidental outer knockout removal.

[0005] Another problem with existing snap-in cable connectors is that a major
portion of the connector resides within the electrical box, thereby taking up valuable
space within the electrical box. This results in an electrical box lacking adequate
clearance between the cables and devices in the box. Furthermore, fasteners often

come into contact with the connector body within the electrical box, thereby requiring
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a shorter fastener to be used. A need exists for a snap-in-cable connector in which a
major portion of the connector is outside of the electrical box to provide a less
cramped electrical box.

10006} A need exists for an improved electrical connector.

Summary of the Invention
[0007] Accordingly, the present invention primarily seeks to provide an

improved electrical connector.

10008} Further, the present invention seeks to provide an electrical connector
that snaps into an opening of an electrical box from within the electrical box.

[0009] Still further, the present invention seeks to provide an electrical
connector usable with a multistage knockout that prevents accidental removal of the
outer knockout and snap-in cable connector from the electrical box.

[0010] Yet further, the present invention seeks to provide an electrical
connector in which a major portion of the connector is outside of the electrical box to
provide more space within the electrical box.

[0011] The foregoing aspects of the invention are basically attained in one
aspect by providing a connector for an electrical box comprising a base having an
opening and a wall extending axially from an upper surface of the base and forming a
cavity aligned with the opening to form a passageway through the connector to receive
electrical cable. At least two fingers extend inwardly and toward the upper surface of
the base from an inner surface of the wall from a location on the wall spaced from
axial ends thereof prior to and after receiving electrical cable. At least two tabs
extend outwardly and toward the upper surface of the base from an outer surface of
the wall to retain the electrical box between the at least two tabs and the upper surface

of the base such that the upper surface is proximate to the electrical box.
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10012} Another aspect of the invention provides a method of inserting a
connector in an opening of an electrical box, comprising the steps of inserting the
connector through the opening of the electrical box from inside the electrical box,
positioning at least two tabs of the connector that extend outwardly and toward a base
of the connector proximal an outer surface of the wall of the electrical box,
positioning an inner surface of the base of the connector proximal an upper surface of
the wall of the electrical box, inserting electrical cable through an opening in the
connector, and retaining the electrical cable in the connector opening with at least two
fingers extending inwardly from an inner surface of a wall from a location spaced
from axial ends of the connector and toward the base of the connector, the at least two
fingers extending toward the base of the connector prior to and after inserting

electrical cable.
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10013) Other aspects, advantages and salient features of the invention will
become apparent from the following detailed description, which, taken in conjunction

with the annexed drawings, discloses a preferred embodiment of the invention.

Brief Description of the Drawings
[0014] Referring now to the drawings that form a part of the original disclosure:

[0015] FIG. 1 is a perspective view of an electrical connector according to a first
embodiment of the present invention;

[0016] FIG. 2 is a front elevational view of the electrical connector of FIG. 1:
[0017] FIG. 3 is side elevational view of the electrical connector of FIG. 1;
[0018] FIG. 4is a bottom plan view of the electrical connector of FIG. 1;

[0019] FIG. 5 is a top plan view of the electrical connector of FIG. 1;

[0020] FIG. 6 is a side elevational view in cross-section of the electrical connector
-of FIG. 1 showing the electrical conneétor inserted 1n an opening in an electrical box

and receiving an electrical cable;

j0021] FIG. 7 is a front elevational view in cross-section of the electrical
connector of FIG. 1 inserted in an opening in an electrical box:

[0022] FIG. 8 is a perspective view of an electrical connector according to a
second embodiment of the present invention;

[0023] FIG. 9 is a bottom plan view of the electrical connector of FIG. 8:
[0024] FIG. 10 is a top plan view of the electrical connector of FIG. 8;
[0025] FIG. 11 is a side elevational view of the electrical connector of FIG. §;

[0026] FIG. 12 is a side elevational view in cross section of the electrical
- connector of FIG. 8;

[0027] FIG. 13 is a front elevational view in cross section of the electrical
connector of FIG. &;

[0028] FIG. 14 is a perspective view of an electrical connector according to a

third embodiment of the present invention;
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[0029] FIG. 15 1s a bottom plan view of the electrical connector of FIG. 14;
[0030] FIG. 16 1s a top plan view of the electrical connector of FIG. 14;
[0031] FIG. 17 1s a side elevational view of the electrical connector of FIG. 14;

[0032] FIG. 18 is a side elevational view in cross section of the electrical

connector of FIG. 14;

{0033] FIG. 1915 a front elevational view in cross section of the electrical

connector of FIG. 14;

[0034] FIG. 20 1s a front elevational view in partial cross section of an electrical

connector inserted in an electrical box; and

[0035] FIG. 21 is an enlarged elevational view in cross section of a finger of the

electrical connector of FIG. 12.

Detailed Description of the Invention
[0036] Asshown in FIGS. 1 - 21, an electrical connector 11 is insertable through

an opening 15 of an electrical box 13 from within the electrical box. Retaining tabs
51 and 53 are positioned against an outer surface 14 of the electrical box wall 17. The
base 21 of the connector is positioned against the inner surface 16 of the electrical box
wall 17. Fingers 41 and 42 of the connector receive electrical cables 22. The base 21
18 larger than the electrical box opening to prevent the snap-in connector from being

pulled through the electrical box opening 15 when a force is exerted on the cables 22
held by the connector.

[0037] An electrical connector 11 according to a first embodiment of the present
invention 1s shown 1n FIGS. 1 — 7. An electrical connector 211 according to a second
embodiment of the present invention 1s shown in FIGS. 8 — 13. An electrical
connector 311 according to a third embodiment of the present invention 1s shown in
FIGS. 14 — 19. Substantially similar features of the connectors will have the same
base reference numeral with the features of the second embodiment being in the 200

series and the features of the third embodiment being in the 300 series.

[0038] The electrical connector 11 has a base 21, as shown in FIGS. 1 -7. An

inner perimeter 24 defines an opening 23 in the base 21. The base 21 has an upper
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surface 27 and a lower surface 29, as shown in FIGS. 4 and 5 respectively. The upper

surface 27 of the base 21 1s positioned proximal the inner surface 16 of the electrical

box wall 17 when the connector is inserted through the opening 15 1n the electrical
box 13. An outer perimeter 25 of the base 21 is larger than the electrical box opening

15 to prevent the snap-in connector 11 from being drawn completely through the

electrical box opening. Preferably, the outer perimeter 25 of the base 21 of the

electrical connector 11 1s substantially circular.

[0039] A wall 31 extending upwardly from the upper surface 27 of the base forms
a cavity 33 in the connector 11, as shown 1n FIGS. 6 - 7. The wall 31 has an inner

surface 32 and an outer surface 34. The cavity 33 is aligned with the opening 23 1n

the base 21 to form a passageway 36 through the connector o receive the electrical

cable 22 therethrough.
[0040] Alternatively, wall 31 has a first wall 37 and a second wall 38. The first

and second walls extend upwardly from the upper surface 27 of base 21. The first
wall 37 has a first end 80 and a second end 81. The second wall 38 has a first end 82
and a second end 83. A third wall 84 connects the first ends 80 and 82 of the first and
second walls 37 and 38. A fourth wall 85 connects the second ends 81 and 83 of the

first and second walls 37 and 38. Preferably, the first and second walls 37 and 38 are
substantially arcuate. Preferably, the third and fourth walls 84 and 85 are

substantially parallel.
[0041] Atleasttwo fingers 41 and 42, as shown in FIGS. 1, 3, 4 and 6, extend

inwardly and toward the base from an inner surface 32 of the wall 31. The fingers 41

and 42 are resiliently connected to the inner surface 32 of the wall 31 with arms 47
and 48 (FIG. 6) to accommodate various numbers of cables and various cable sizes
within the electrical connector 11. Thicker arms 47 and 48 provide stiffer and
stronger fingers 41 and 42. Preferably, each ﬁnger“ has a substantially planar surface

43 and 44 to facilitate cable retention within the connector 11. Preferably, the ends 45

and 46 of the fingers are slightly rounded or contoured to further facilitate cable

retention within the electrical connector 11. Preferably, fingers 41 and 42 are

diametrically opposed.
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[0042] At least two tabs 51 and 53 extend outwardly and toward the base 21 from
an outer surface 34 of the wall 31 to retain the electrical box between the at least two
tabs and the base. The first and second tabs 51 and 53 are resiliently connected to the

wall 31 with arms 55 and 57. Preferably, the first and second tabs 51 and 53 are
diametrically opposed. Preferably, lower edges 58 and 59 of the tabs 51 and 53 have

planar surfaces that are substantially parallel to outer surface 14 of the electrical box
wall 17. '
[0043] A second embodiment of an electrical connector 211 according to the
present invention is shown in FIGS. 8 — 13, 20 and 21, and is similar to the connector
11 described above. However, in FIGS. 8 — 13, 20 and 21, the first and second tabs
251 and 253 have lower edges 258 and 259 that are angled, as shown n FIG. 13.
Preferably, the lower edges 258 and 259 angle upwardly away from the upper surface
- 227 of the base 221. The angled lower edges 258 and 259 allow the electrical
connector 211 to be secured to support walls of various thicknesses. The angled
lower edges 258 and 259 allow the first and second tabs 251 and 253 to accommodate
a larger range of wall thicknesses than non-angled lower edges, such as lower edges
58 and 59 shown in FIG. 2. Preferably, the angle “a” (FIG. 13) of the lower edges is
approximately 13 degrees. The distal ends 245 and 246 of first and second fingers
241 and 242 have recesses 249 and 250 adapted to receive substantially round cables.
The rounded or arcuate recesses 249 and 250 provide more contact area with received
round cables, thereby preventing damage to the cable jackets that may be caused
when round cables are received by substantially planar edges since there 1s less

contact area. Preferably, the recesses 249 and 250 are substantially oval or circular.

[0044] An enlarged view of the first finger 241 showing the stepped surface 291

and tooth 293 is shown in FIG. 21. Preferably, the upper and lower connection
surfaces 271 and 272 between the first finger 241 and the inner surface 232 have a
radius, as shown in FIG. 21, to provide a strong and flexible finger. An angled
‘portion having an angle “c” at the distal end of the finger adds material under the
tooth 293 to strengthen the tooth, while decreasing the angle at which the tooth grips
the cable to prevent damage to the gripped cable. Preferably, the angle “c” 1s
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approximately 40 degrees. The step 291 in the tooth 293 limits the penetration of the

tooth into the cable jacket. The depth “d” of the step 291 1s preferably approximately
half the thickness of the cable jacket, thereby providing a secure grip on the cable

without damaging the cable jacket by cutting or tearing. The finger 241 shown 1n

FIG. 21 may be used with any embodiment of the electrical connector of the present
invention.

[0045] A third embodiment of an electrical connector 311 according to the present
invention 1s shown in FIGS. 14 — 19 and 21, and 1s similar to.connectors 11 and 211
described above. The first and second tabs 351 and 353 have lower edges 358 and 359
that are angled, as shown in FIG. 19, which is similar to that shown 1n FIG. 13.
Preferably, the lower edges 358 and 359 angle upwardly away from the upper surface
327 of the base 321. The angled lower edges 358 and 359 allow the electrical
connector 311 to be secured to support walls of various thicknesses. The angled
lower edges 358 and 359 allow the first and second tabs 351 and 353 to accommodate
a larger range of wall thicknesses than non-angled lower edges, such as lower edges

58 and 59 shown in FIG. 2. Preferably, the angle “b” of the lower edges is
approximately 13 degrees, unlike connectors 11 and 211. The distal ends 345 and 346

of first and second fingers 341 and 342 of connector 311 have recesses 349 and 350
adapted to receive substantially round cables. The rounded recesses 349 and 350
provide more contact area with received round cables, thereby preventing damage to
the cable jackets that may be caused when round cables are received by substantially
planar edges since there is less contact area. Stepped surfaces 391 and 392 and teeth
393 and 394 provide a better grip on received cable jackets. The inwardly angled
fingers 341 and 342 allow for easy insertion of cables, while preventing inserted
cables from‘being withdrawn back through the fingers.

[0046] Preferably, the connectors 11, 211 and 311 are unitarily formed.

Preferably, the connectors 11, 211 and 311 are madp of a plastic material, such as a

polycarbonate or PVC.,
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Assembly and Disassembly

[0047] Asshownin FIGS. 6 and 7 ‘an electrical connector 11 has been inserted
through the opening 15 in the electrical box 13. The electrical connector 11 1S
inserted through the electrical box opening 15 from within the electrical box, thereby
providing a major portion of the electrical connector outside the electrical box with
only a minor portion of the connector remaining within the electrical box. Asthe
electrical connector 11 passes through the opening 15 in the electrical box 13, the first
and second tabs 51 and 53 of the connector flex inwardly to allow the connector to
pass through the opemng Once the lower edges 58 and 59 of the tabs 51 and 53 pass
through the electrical box opening 15, the tabs return to their original position. The
tabs 51 and 53 and fhe base 21 retain the electrical connector 11 1in the electrical box
opening 15. The lowef edges 58 and 59 of the first and second tabs 51 and 53 are
positioned ad; acent the outer surface 14 of the box wall 17. The upper surface 27 of
the base 21 is p051t10ned proximal the inner surface 16 of box wall 17. The outer
diameter of the connector base 21 is larger than the diameter of the opening 15 in the
box wall 17 to prevént the electrical connector 11 from being pulled through the box
wall, as shown in FIGS. 6 and 7. The lower edges 58 and 59 of the first and second
tabs 51 and 53 extend beyond the electrical box opening 15 onto the outer surface 14
of the box wall 17 to prevent the electrical connector 11 from being pushed into the

electrical box 13. As shown in FIG: 20, an electrical connector 211 according to the

second embodiment is inserted-through an opening 15 in the electrical box 13 in a

substantially similar manner.

[0048] The fin g-ers 41 and 42 of the connector 11 extend inwardly toward the base
21 of the connector -to facilitate inserting electrical cable 22 into the electrical box 13
through the box opening 15. The inwardly extending fingers 41 and 42 also increase
the force required to pull the cable .b;ack out through the connector, thereby securely
retaining the electrical cables 22 1n the connector.

[0049] The opening 15 in the electrical box wall 17 may be a multi-stage
knockout. The inner knockout is removed to provide the opening 15 in the electrical

box 13. The outer knockout 95 of the multistage knockout remains in the electrical
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box wall 17, as shown 1n FIGS. 6, 7 and 20. Insertion of the electrical connector 11

into the opening 15 of the multi-stage knockout 1s the same as described above. The

outer diameter of the connector base 21 overlies beyond the outer knockout 95 to
contact at least a portion of the inner surface 16 to prevent the connector 11 and outer
‘knockout 95 from being pulled out from the electrical box 13. As described above,

the outer knockout 95 is formed by punching the knockout outwardly from the wall of
the electnical box. The metal around the knockout is displaced outwardly during the
punching process so that the outer knockout 95 cannot go back through the opening
from which it was punched. Therefore, although the first and second tabs 51 and 53
niay not extend beyond fhe outer knockout 95, forces exerted inwardly on a cable 22
retained by the fingers 41 and 42 of the connector 11 will not push the outer knockout
back in through the electrical box.

[0050] The second and third embodiments of the electrical connector 211 and 311
are secured to the electrical box 13 in substantially the same manner as the first
embodiment of the electrical connector 11, with an electrical connector 21 I according
to the second embodiment being shown inserted in an electrical box 13 in FIG. 20.
[0051] While advantageous embodiments have been chosen to illustrate the
invention, i1t will be understood by those skilled in the art that various changes and

modifications may be made therein without departing from the scope of the invention

as defined in the appended claims.

o Bt
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What is claimed is:

1. A connector for an electrical box, comprising:

a base having an opening;

a wall extending axially from an upper surface of said base and forming a cavity aligned
with said opening to form a passageway through said connector to receive electrical cable;

at least two fingers extending inwardly and toward said upper surface of said base from
an inner surface of said wall from a location on said wall spaced from axial ends thereof prior
to and after receiving electrical cable; and

at least two tabs extending outwardly and toward said upper surface of said base from an
outer surface of said wall to retain the electrical box between said at least two tabs and said

upper surface of said base such that said upper surface i1s proximate to the electrical box.

2. The connector of claim 1, wherein said at least two fingers are resiliently connected to

said inner surface of said wall.

3. The connector of claim 1, wherein said at least two tabs are resiliently connected to said

outer surface of said wall.

4. The connector of claim 1, wherein said at least two fingers have an arcuate surface for

retaining the electrical cable in said passageway.

3. The connector of claim 1, wherein said at least two fingers includes first and second

diametrically opposed fingers.

6. The connector of claim 1, wherein said at least two tabs includes first and second

diametrically opposed tabs.

7. The connector of claim 1, wherein said connector is unitarily formed.

8. The connector of claim 1, wherein said connector is made of plastic.
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9. The connector of claim 1, wherein said base has a substantially circular outer perimeter.
10.  The connector of claim 1, wherein each of said at least two fingers has a recess at a distal
end.
11.  The connector of claim 10, wherein said recesses are substantially arcuate.
12.  The connector of claim 11, wherein said recesses are substantially semi-circular.
13. The connector of claim 1, wherein each of said at least two fingers has a stepped surface
at a distal end.
14. The connector of claim 1, wherein each of said at least two tabs has a lower surface
angled away from said base. .
15. The connector of claim 14, wherein said lower surfaces have an angle of approximately
13°.
16. The connector of claim 1, wherein each of said first and second fingers has an angled
portion at a distal end.
17. The connector of claim 16, wherein said angled portions have an angle of approximately
40°.
18. A connector for an electrical box, comprising:

a base having inner and outer perimeters, said inner perimeter defining an opening through

said base:
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a first wall extending axially from said inner perimeter;

a second wall extending axially from said inner perimeter;

a third wall connecting said first and second walls;

a fourth wall connecting said first and second walls;

first and second fingers extending inwardly and toward said base from an inner surface
of said first and second walls from locations on said first and second walls spaced from axial
ends thereof, respectively, prior to and after receiving electrical cable, respectively; and

first and second mount-ing tabs extending outwardly and toward said base from said third

and fourth walls, respectively, said first and second mounting tabs having a surface.
19.  The connector of claim 18, wherein said third and fourth walls are substantially parallel.
20.  The connector of claim 18, wherein said connector is unitarily formed.

21.  The connector of claim 18, wherein said connector is made of plastic.

22.  The connector of claim 18, wherein said outer perimeter of said base is substantially
circular.
23.  The connector of claim 18, wherein said first and second fingers are diametrically
opposed.
24.  The connector of claim 18, wherein said first and second mounting tabs are diametrically
opposed.
25.  The connector of claim 18, wherein said first and second fingers have an arcuate surface

to facilitate retention of electrical cable.

26.  The connector of claim 18, wherein each of said first and second fingers has a recess at
a distal end.
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27.  The connector of claim 26, wherein said recesses are substantially arcuate.
28. The connector of claim 27, wherein said recesses are substantially semi-circular.
29.  The connector of claim 18, wherein each of said at first and second fingers has a stepped
surface at a distal end.
30. The connector of claim 18, wherein each of said first and second mounting tabs has a
lower surface angled away from said base.
31. The connector of claim 30, wherein said lower surfaces have an angle of approximately
13°.
32. The connector of claim 18, wherein each of said first and second fingers has an angled
portion at a distal end.
33.  The connector of claim 32, wherein said angled portions have an angle of approximately
40°,
34. A method of inserting a connector in an opening of an electrical box, comprising the steps
of:

inserting the connector through the opening of the electrical box from inside the electrical
box;

positioning at least two tabs of the connector that extend outwardly and toward a base of
the connector proximal an outer surface of the wall of the electrical box;

positioning an inner surface of the base of the connector proximal an upper surface of the

wall of the electrical box;

inserting electrical cable through an opening in the connector; and
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retaining the electrical cable in the connector opening with at least two fingers extending
inwardly from an inner surface of a wall from a location spaced from axial ends of the connector
and toward the base of the connector, the at least two fingers extending toward the base of the

connector prior to and after inserting electrical cable.

35. The method of claim 34, wherein said inserting the connector step comprises inserting the
connector through a two-stage knockout of the electrical box; and
said positioning an inner surface of the base step comprises positioning a portion of the

base to extend beyond a perimeter of the two-stage knockout opening.

36. The method of claim 34, wherein said inserting the connector comprises inserting the
connector through the opening of the electrical box so that a major portion of the connector is

outside the electrical box.
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