(12) (19) (CA) Dem ande-Application

OFFICE DE LA PROPRIETE AN S ORI CANADIAN INTELLECTUAL
INTELLECTUELLE DU CANADA } PrROPERTY OFFICE 2 283 372
s (21) (Al) i ’

22) 1999/09/24

43) 2000/03/29
(72) MARIK, GREGORY C., US

(72) COLE, J. LAWRENCE, US
(71) THOMAS & BETTS INTERNATIONAL, INC., US

51) Int.C1.° HO2G 3/06

30) 1998/09/29 (60/102,284) US

54) CONNECTEUR OFFRANT DEUX DIAMETRES DE SORTIE

54) CONDUIT CONNECTOR PROVIDING DUAL DIAMETER END
STOPS

(57) A conduit connector providing two end stop diameters. The connector includes a removable annular insulator
located at the conductor egressing end of the connector. The removable annular insulator provides the smaller of the
two end stop diameters when positioned theremn. When the removable annular insulator 1s removed, the greater of the
two end stop diameters 1s provided at the conductor egressing end of the connector.

I*I Industrie Canada  Industry Canada



CA 02283372 1999-09-24

ABSTRACT

A conduit connector providing two end stop diameters. The connector
includes a removable annular insulator located at the conductor egressing end of the
connector. The removable annular insulator provides the smaller of the two end stop
diameters when positioned therein. When the removable annular insulator is

removed, the greater of the two end stop diameters is provided at the conductor

egressing end of the connector.
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CONDUIT CONNECTOR PROVIDING DUAL DIAMETER END STOPS

This application claims the benefit of U.S. Provisional Application Serial No.

© 60/102,284 filed September 29, 1998.

BACKGROUND OF THE INVENTION

The present invention relates to connectors used to retentively terminate
condulits to an electrical junction box and, more particularly, to connectors providing

dual diameter end stops.

In both commercial and residential construction, electrical conductors which
run between various locations are typically housed in an outer protective jacket. Such
structures are referred to as electrical conduits. One such conduit is a flexible,
metallic conduit where the conduit includes an outer helically convoluted metal jacket
for enhanced flexibility. The conduit is terminated to an electrical junction or outlet
box and the individual conductors are terminated to an electrical device supported in

the junction box.

In order to suitably retain the conduit in the junction box, a conduit connector
or fitting 1s employed to terminate the conduit and to mechanically and electrically
secure the conduit to the junction box itself. Conduit connectors of this type are well-
known 1n the electrical connection art. These connectors typically include a
cylindrical body which supports therein an end extent of the conduit. The cylindrical
body 1s attachable to the junction box through a knockout opening to allow passage of
the conductors into the junction box. A screw may be interposed through the wall of
the connector body to engage the conduit thereby securely retaining the conduit within

such connector body.

As mentioned, the connector is mechanically secured to the junction box. One
end of the connector 1s positioned such that it extends through the knockout opening
in the junction box and terminates within the junction box. In one application, the end

extending into the junction box is threaded for receipt of a securing nut which is
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installed from the inside of the junction box, thus mechanically securing the connector
to the box. In another application, examples of which are disclosed in U. S. Patent
Nos. 3,147,776 and 3,556,566, the cylindrical body of the connector is formed in a
split-shell arrangement, whereupon tightening of the screw against the conduit causes
the respective shells of the connector body to expand outwards thereby engaging the

walls of the junction box about the opening.

As will be appreciated by those skilled in the art, the end extent of conduit is
fully mserted within the connector prior to securing the conduit to the connector via a
screw or saddle. The electrical conductors carried within the conduit thereby pass
through the knockout opening end into the junction box for access by the installer.
However, to prevent the conduit itself from being advanced beyond the conductor
regressing end of the connector (and thereby through the knockout opening into the
junction box), connectors are provided with what is commonly referred as an “end
stop.” The end stop reduces the diameter of the aperture extending through the
conductor egressing end of the connector to a diameter less than the outer diameter of
the conduit extending within the connector. In this fashion, the end extent of conduit
may be inserted into the connector from the conduit receiving end, but is prevented
from being advanced through the aperture of the conductor egressing end of such

connector.

As will be further appreciated by those skilled in the art, the requirement to
provide an end stop at the conductor egressing end of the connector has in the past
required the production and marketing of distinct connectors for distinctly sized
conduits.‘ This requirement requires a manufacturer to produce various connector

models, and requires the installer to purchase and have accessible such models.

Thus, there 1s a need in the art for a single conduit connector which is capable
of providing more than a single end stop diameter, and which may therefore be used

with more than a single type of conduit.
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SUMMARY OF THE INVENTION

The present invention, which addresses the needs of the prior art, relates to a
connection device for terminating electrical conduit having at least one electrical
conductor therein to a knockout opening in an electrical junction box. The connection
device includes an elongate connector housing having a conduit receiving end, an
opposed conductor egressing end and a conduit-supporting passage extending
therebetween. The conduit-supporting passage defines an axial direction. The
conductor egressing end includes an aperature therethrough to allow the conductor to
extend through the housing and into the junction box. The connection device also
includes conduit engaging means carried by the housing for retentively engaging the
electrical conduit within the conduit-supporting passage. The connection device
further includes a first annular insulator positioned in the aperature to both insulate the
conductor extending therethrough from the aperature and provide a first conduit end
stop defining the first diameter. Finally, the connection device includes a second
annular insulator removeably positioned within the first diameter of the first annular
insulator to provide a second conduit end stop defining a second diameter, the second

diameter being less than the first diameter.

As a result, the present invention provides a single conduit connector which is
capable of providing more than a single end stop diameter, and which may therefore
be used with more than a single type of conduit. This thus eliminates the need for a
manufacturer to produce various connector models, and simultaneously eliminates the

need for an installer to purchase and have accessible such various connector models.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 1s a perspective view in partial section of the connector of the present

invention showing the removable insert exploded away from the connector; and

Figure 2 1s an exploded elevational view of the connector of Figure 1.
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DETAILED DESCRIPTION OF THE INVENTION
==t QAL DU VEOLNINIIUNOF 1RE INVENTION

A conduit connector 10 for terminating an electrical conduit 12 is shown in
Figures 1-2. More particularly, connector 10 is secured to 2 knockout opening (not
shown) formed in an outlet box (not shown). The knockout opening is preferably a

circular opening.

Connector 10 includes an elongate cylindrical-shaped housing 18 formed from
a single metal stamping and a conduit engaging screw 20. Housing 18 includes a
conduit receiving end 22 and an opposed conductor egressing end 24. Housing 18
further includes a conduit-supporting passage 26 extending between conduit receiving
end 22 and conductor egressing end 24. This conduit-supporting passage 26 defines

an axial direction X.

Conduit 12 shown in Fig. 2 is used to surround and thereby protect an
electrical conductor (not shown) extending therethrough. The electrical conductor,
itself, is typically contained within an electrically-insulating jacket. Of course, more

than one electrical conductor can extend through the conduit.

Conduit receiving end 22 includes a generally circular opening 28 which is
s1zed to allow electrical conduit 12 to pass therethrough. Conductor egressing end 24
includes a generally circular opening 30 through which the conductors carried within

electrical conduit 12 may extend through and thus into junction box 14.

Connector housing 18 is formed from a flat metal blank. More particularly, a
metal sheet 1s stamped and thereafter formed into the configuration shown in Figures
I-2. As will be apparent to those skilled in the art, the manufacture of conduit
connectors from a single metal stamping process is a commercially practical manner

of forming such device.

Conduit-supporting passage 26 of connector 10 includes upper and lower

relatively movable connector halves 26a and 26b, respectively, which are movable in
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a clam shell fashion about the conduit receiving end 22. Stated differently, the
conduit receiving end forms a pivot about which the connector halves may rotate. In
conventional fashion, the connector may be secured to the knockout opening of the
junction box by squeezing the upper and lower halves 26a and 26b together to radially
compress the connector housing at the conductor egressing end. Once the conductor
egressing end is inserted through the knockout opening, the resiliency of the housing
causes the upper and lower halves to expand radially outward to secure the connector

to the junction box.

Connection housing 18 is preferably formed with opposing lips 32, 34 which
are spaced a sufficient distance from one another as to capture the wall of the junction
box therebetween. The diameter of the housing defined by the lips is approximately

equal to the diameter of the knockout opening when the housing is in a relaxed state.

To install the connector to the junction box, the conductor egressing end is
radially compressed until the diameter defined by the lips is reduced to the diameter of
the knockout opening, thus allowing the conductor egressing end to pass through the
knockout opening. The conductor egressing end is then released whereby the
resiliency of the housing causes the connector halves to expand radially outward

thereby loosely retaining the wall of the junction box between lips 32 and 34.

In conventional fashion, an end extent of conduit 12 is inserted into the
connector through conduit receiving end 22. The conductors carried by the conduit are

then extended through conductor egressing end 24 and into the junction box.

As discussed more fully in commonly-owned U.S. Patent No. 5,657,613, the
disclosure of which is hereby incorporated herein by reference, screw 20 supports a
saddle 36 which upon advancement of shaft extent 38 through body aperture 40
causes saddle 36 to move into engaging contact with conduit 12. It is contemplated
that certain applications could simply utilize a screw to engage conduit 12, or other

such mechanical engaging members
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In order to securely retain the connector within the knockout opening, screw
20 1s tightened until saddle 36 firmly engages the outer diameter of the end extent of
conduit supported therein. Continued tightening of screw 20 forces conduit 12 against
the lower interior surface of the connector housing. Further additional tightening of
screw 20 forces the upper and lower body halves 26a and 26b apart thereby expanding
housing 18 to a point where lips 32, 34 are urged into engagement with the periphery
of the knockout opening of the junction box. Thus, the tightening of screw 20 both
secures the conduit 12 within the housing 18 of connector 10 and secures the
connector within the knockout opening of the junction box 14. Of course, connector
10 could alternatively include a threaded conductor egressing end which receives a
securing nut installed from inside the junction box, thus mechanically securing the

connector to the box.

In order to provide for increased resistance against axial pullout of conduit 12
from connector 10, the connector may include one or more inwardly directed lances
42 extending from a lower interior surface of the housing. The lances, as explained
more fully in U.S. Patent No. 5,647,613 incorporated herein by reference, are
positioned 1n transverse and longitudinal spaced apart relationship and extend for

engagement with the outer surface of conduit 12.

As will be appreciated by those skilled in the art, U.L. Certification requires
end stop diameters having specified diameters (within prescribed tolerances) for
different types of cable and conduit, including Flexible Metal Conduit (FMC),
Armored Cable (AC), and Metal-Clad Cable (MC). For example, according to UL
514B Table 17.1, the internal diameter of the end stop of FMC on 3/8" trade size must
be between .319 and .375 inches. For the same size of MC, UL 514B Table 18.1

- requires that the internal diameter of the end stop diameter be between .200 and .622

inches.

As will be appreciated by those skilled in the art, connectors such as connector
10 include what i1s commonly referred to as an end stop to prevent the conduit

extending through passage 26 from passing through and extending beyond conductor
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egressing end 24. It has been discovered herein that a single connector can be formed
having dual end stop diameters such that the connector may be used with more than
one type of conduit. In this regard, connector 10 is provided with an insulative throat
42 which both prevents abrasive engagement of the conductors with the metallic edge
defining circular opening 30 and provides a first end stop diameter. This first end stop
diameter is defined by the inner diameter of insulative throat 42. In this regard, inner
diameter D, of insulative throat 42 defines the greater of the two end stop diameters

provided in the present invention.

As best seen in Figure 2, insulative throat 42 is preferably provided with a lip
43 which allows the insulative throat to be snap-fit within opening 30. Insulative
throat 42 1s thus securely fixed to conductor egressing end 24 of connector 10. In one
preferred embodiment, insulative throat 42 is sized with an inside diameter meeting
the requirements of metal clad cable. As mentioned, U.L. requirements for certain
sized metal clad cables specify that the internal diameter of the end stop be between
.200 and .622 inches. As will be appreciated by those skilled in the art, it is
advantageous to maximize the throat size through the conductor egressing end of
connector whereby a connector intended for use with metal clad cable would
preferably provide an end stop having an internal diameter closer to the .622"

dimension than to the .200" dimension.

The present invention further includes a second insulator 44 which is press-fit
within insulative throat 42, but is removable therefrom by, for example, the use of a
screwdriver. When installed, second insulator 44 further reduces the diameter of the
opening extending through conductor egressing end 24. In this regard, second
insulator 44 provides an internal diameter D, (D, being smaller than D,). The internal
diameter of insulator 44 may be sized according to the U.L. specifications for flexible
metal conduit. In one preferred embodiment, insulator 44 is sized with an inner
diameter between .319" and .375", and preferably having a diameter closer to the

.375" dimension than the .319" dimension to provide the maximum throat size.
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Thus, the present invention provides a connector which may, for example,
include a first snap-in insulator having an inside diameter meeting the requirements of
MC and further including a second insulator having an inside diameter meeting the
requirements of FMC. The second insulator is assembled into the connector by the
manufacturer, but 1s removable by the end user when necessary. However, the second
insulator is assembled to connector 10 in such a manner as to not dislodge from the
connector during usage in the field, i.e., it must be specifically removed by the end

user. Preferably, the second insulator will exceed the dislodgement test set forth in

UL-514B.

It will be appreciated that the present invention has been described herein with
reference to certain preferred or exemplary embodiments. The preferred or exemplary
embodiments described herein may be modified, changed, added to or deviated from
without departing from the intent, spirit and scope of the present invention, and it is
intended that all such additions, modifications, amendment and/or deviations be

included within the scope of the following claims.
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WHAT IS CLAIMED IS:

1. A connection device for terminating electrical conduit having at least
one electrical conductor therein to a knockout opening in an electrical junction box,
said device comprising:

an elongate connector housing having a conduit receiving end, an opposed
conductor egressing end and a conduit-supporting passage extending therebetween,
said conduit-supporting passage defining an axial direction, said conductor egressing
end including an aperture therethrough to allow said conductor to extend through said
housing and into said junction box;

conduit engaging means carried by said housing for retentively engaging said
electrical conduit within said conduit-supporting passage;

a first annular insulator positioned in said aperture to both insulate said
conductor extending therethrough from said aperture and provide a first conduit end
stop defining a first diameter; and

a second annular insulator removably positioned within said first diameter of
said first annular insulator to provide a second conduit end stop defining a second

diameter, and wherein said second diameter is less than said first diameter.

2. The device according to Claim 1, wherein said first insulator includes a

lip which allows said insulator to be snap-fit within said aperture.

3. The device according to Claim 1, wherein said second insulator is

press-fit within said first diameter of said first insulator.

4, The device according to Claim 1, wherein said first diameter ranges
from about .200 to about .622 inches and said second diameter ranges from about .319

to about .375 inches.

5. The device according to Claim 1, wherein said insulators are formed

from a non-abrasive plastic.
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6. The device according to Claim 1, wherein said housing includes upper
and lower connector halves relatively moveable with respect to one another in clam-
shell fashion about said conduit receiving end between a first position which allows
said conductor egressing end to be inserted into said knockout opening and a second

position which fixedly secures said conductor egressing end in said knockout opening

of said electrical junction box.

7. The device according to Claim 1, which said housing is formed from a

single metal stamping.
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