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ABSTRACT:

The conduit assembly includes two mateable generally cylindncal conduit connector
bodies with a longitudinal internal bore extending therethrough. The connector bodies include a

locking surface for joining and retaining the bodies together at a desired angle. One connector

body is externally threaded and the other provides an external snap-on attachment mechamsm.

Moreover, a gland nut is provided with an internally threaded surface and a snap-on aftachment
mechanism. The gland nut is slidably positioned over and attached to the connector bodies via
snap-on attachment or screw attachment. The gland nut secures and retains the connector haives

together at the desired position.
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ROTATABLE LIQUID-TIGHT CONDUIT CONNECTOR ASSEMBLY

[0001]

FIELD OF THE INVENTION:

[0002] The present invention relates generally to a conduit fitting for receiving
electrical wires therethrough. More particularly, the invention relates, generally, to a liquid tight
conduit fitting that allows the installer to insert wires in a straight position and then rotate and

secure the fitting to a desired angle and to a method of connecting.

BACKGROUND OF THE INVENTION:

[0003] In electrical wiring, conduit fittings are used for connecting electrical conduits
or various other cables to outlets, fixture boxes, junction boxes, and the like. In many

applications, it 1s often desirable to have a conduit fitting that includes a bend or an angle.

[0004] Various conduit fittings have been developed that can be rotated for use as both
a straight conduit fitting and an angled conduit fitting. U.S. Pat. No. 954,504 to W.F. Drew
describes a pipe coupling device with a threaded nut having a flange that cooperates with the
flange of a fitting with a bend. However, such coupling device does not prevent loosening or

rotational movement of one fitting against another fitting.
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[0005] Similarly, U.S. Pat. No. 1,880,098 to J.E. Mair, U.S. Pat. No. 4,856,825 to
Blakely, and U.S. Pat. No. 6,114,631 to Gretz, all disclose a connector fiting for conduits with a
variation of a nut member holding two conduits. However, none of these references provide for
a connector which will facilitate a tight clasp of two conduits to prevent their inter-rotation

during installation or at a time thereafter, as well as maintain the conduits in place should the nut

member be slightly loosened.

[0006] Further, many of the prior conduit fittings are difficult to install due to their

complexity. In terms of steps for installing prior conduit fittings, the installer must hold the

conduit fitting in one hand at the desired angle, and with the other hand manipulate the securing
mechanism for locking the conduit fitting at a desired angle. Additionally, as the prior art
references mentioned above indicate, those fittings provide a nut to secure the fitting at the

desired angle. However, over time, the nut loosens allowing the fitting to inter-rotate or change

positions.

[0007] Other pnior art fittings include a snap-on feature to snap the two sections of the
fitting together at the desired angle as shown in the U.S. Pat. No. 5,064,226 to Klas. However,
the snap-on feature also results in a loose connection between the fitting pieces allowing the

fitting pieces to change positions relative to each other.

[0008] Further, prior art fittings mentioned above and other fittings 1n the industry
include a vanety of separate pieces which must be assembled on-site. As there are several small

separate pieces in the prior art fittings, which are easy to lose and hard to handle, the fitting itself
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1s difficult to put together and, often, certain pieces such as the nut may become lost while trying

to assemble the fitting.

[0009] Some of the fittings also fail to provide a water resistance feature as a tradeoft of

their feature for making vanous rotational angle positions possible during assembly. Moreover,

these prior conduit fittings are often complex and/or difficult to manufacture.

[0010] Accordingly, 1t 1s desirable to provide a conduit fitting which can be 1nstalled at
any desired angle and retained at that angle until purposefully moved. Further, 1t 1s desirable to

have a fiting assembly including a means of secunng the fithng so that it will not come off

- .

during shipment and loosen after installation. In addition, it 1s desirable to have a fitting

assernbly that 1s pre-assembled at the manufacturing site to prevent loss of important pieces, yet
allow disassembly 1f required. Finally, it is desirable to provide a conduit fitting assembly that

can be easily and readily assembled, while preventing water from entening there through.

SUMMARY OF THE INVENTION:

{0011] The present invention 18 directed to a rotational iquid tight conduit connector

assembly fithing for extending a plurality of wires, cords or cables therethrough. The invention

includes a generally cylindnical body, another generally cylindrical body and a gland nut. The
present invention includes a nut retention feature and an alignment feature to retain the connector

fitting at the desired angle. Further, the present invention includes an overhang mating surface

with an indented mating surface that concurrently provides for a liquid tight seal for the fitting

SE€AINS.
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[0012] Specifically, one embodiment of the present invention includes a gland nut of
annular shape having two spaced apart ends and a sidewall therebetween. The sidewall has an
mternal surface including an internally threaded portion near one end and a snap-on portion near
the other end. The internally threaded portion is telescopically screw attached to the extemally
threaded surface of the first body. The snap-on portion includes a senes of inwardly projecting

hingers slideably positioned over the rim of the second body and snap-on attached thereto.

[0013] Another embodiment of the invention includes an overhang mating surface and

a second mating surface with an indented mating surface. When the first mating surface and the

second mating surface are joined together by the gland nut, the overhang mating surface and the

indented mating surface are also simultaneously joined to provide for a secure leak-proof

connection. A preferred embodiment related to this embodiment includes an o-ring placed

between the overhang mating surface and the indentation mating surface to further secure the

water-tight connection.

10014] Further, a method of delivering wires through two disconnected conduits
separated by non-common axis 1s provided. In a preferred method, an installer couples a first

cylindrical sleeve body with a first disconnected conduit. The external circumferential

indentation may be rotatably engaged by an inwardly facing protrusion of a gland nut at the

manufacturing site or the installer may snap the pieces together to make sure the pieces do not

get lost.
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[0015] The installer, then, couples a second cylindncal sleeve body with a second
disconnected conduit. The gland nut of the first body includes an mner thread that engages with
the outer thread of the second body. Next, the installer, rotationally positions the gland nut and

the first cylindrical sleeve body to a desired angle to align the inner thread of the gland nut with

the outer thread of the second cylindrical sleeve body.

[0016] After that, the installer rotates the inner thread around the outer thread to pull the
notches of the first and second sleeve bodies together to restrain further torsional movement
thereof. Finally, the installer inserts a wire through the mgress end to the egress end, thereby

delivering wires through two disconnected conduits separated by non-common axis.

[0017] Other advantages and features of the invention will become apparent from the

following detailed descniption, which, taken in conjunction with the annexed drawings, discloses

the preferred embodiment of the invention.

BRIEF DESCRIPTION OF DRAWINGS:

[0018] Figure 1 1s an exploded perspective view of a conduit and nut apparatus of a

preferred embodiment of the present invention;

[0019] Figure 2 1s a side elevation view of the assembied conduit apparatus of the
present invention showing one member at a 180 degree rotation of the conduit of Figure 1 about

the mating surfaces;

R
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[0020] Figure 3 1s a side elevation view of the assembled conduit apparatus of the
present mnvention showing one member at a 90 degree rotation of the conduit of Figure 1 about

the mating surfaces;

[0021] Figure 4 1s a side elevation view of the assembled conduit apparatus of the

present invention showing one member at a 0 degree rotation of the conduit of Figure 1 about the

mating surfaces;

[0022] Figure 5 15 a front elevation view of the assembled conduit apparatus shown in
Figure 4;
[0023] Figure 6 1s a longitudinal cross-sectional view of the assembled conduit

apparatus shown in Figure 5 along the A-A plane;

[0024] Figure 7 1s a partial enlarged detailed view of a “snap-on” finger assembly of
Figure 6; and
[0025] Figure 8 1s a schematic drawing of steps to deliver a wire through two

disconnected conduits separated by non-common axis utilizing the embodiment of Figure 4.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

[0026] The present invention will be descnbed with respect to several preferred

embodiments of Figures ] - 8.
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[0027] In general, Figures 1-7 show a conduit assembly 100 with the features of conduit
connector assembly fitting 10 at various rotational settings from 0-360 degrees with respect to
the locking faces or mating surfaces 11a, 12a which accommodates a plurality of degrees of
separation with respect to the cable receiving end 1a, and cable egress end 2b. Conduits are
elongated tubular members used to contain a single or a plurality of electrical cables (not shown)
therein and are connected to each other by a conduit connector assembly fitting 10. The conduit
1s used to run the cable over a longitudinal expanse so as to protect the cables within the conduit.

Conduits of this type may be preferably formed of a variety of materials including rigid plastic,

elastomeric polymer, ceramic, and metal. Figure 8 shows the steps to pass a wire or a cable

through the two conduits separated by a non-common axis utilizing the apparatus of the present

invention.

[0028] Describing the Figures with more specificity, Figure 1 shows conduit assembly
100 at, for purposes of discussion herein, a 0 degree rotation about the mating surfaces, i.e. the
cable receiving end 1a is located at the lower left corner of the figure and the cable egressing end
2b 15 located at the upper right comer of the figure, forming an S-shape in one plane. Fi gures 2 -
4 show various degrees of rotation depending on the angular position of the conduit assembly
100. Figure 2, in particular, shows one member of a conduit assembly 100 at a 180 degree
rotation about the mating surfaces, i.e. the cable receiving end 1a is located at the lower left and
the cable egressing end 2b is located upwardly at a perpendicular thereto, forming an L-shape in
one plane. Figure 3, shows a conduit assembly 100 with one member at a 90 degree rotation
about the mating surfaces. Explicitly, the cable receiving end 1a is located at the lower left

7
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comner of the figure and the cable egressing end 2b 1s facing outwardly of the paper and

perpendicular thereto in two planes.

10029] However, 1t may be appreciated that the present invention may be practiced with
respect to any angle 1n between from 0-360 degrees with respect to the locking faces or mating
surfaces 11a, and 12a relative to each other for the desired application. Thereby, such wide
degree of freedom in placing the mating surfaces at different rotation positions allows placing
cable recerving end 1a of elbow 1 and the cable egressing end 2b of elbow 2 at various angles

from each other and in various different planes in connection with other conduits (not shown) at

different axes.

{0030] As shown 1n Figure 1, the assembly fitting 10 includes elbows 1 and 2 formed as
tubular members with cable receiving ends 1a, 2a for receiving cable therethrough (such as from
the conduit). The assembly fitting 10 also includes cable egressing ends 1b, 2b through which
the electnical cables extend (such as into a conduit). Alternatively, cable ingress/egress ends
could be reversed. Conduit connector assembly fitting 10 of the present invention also includes
first alignment connector half 11, a second alignment connector half 12 being generally annular
about the exterior surface of elbows 1 and 2 respectively. Alignment connector halves 11, and
12 are generally cyhndncal members having two spaced apart ends (17, 18 for connector half 11,

and 23, 24 for connector half 12) and an externally threaded sidewall 19 surrounding at least one

of them.
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[0031] In this embodiment, first connector half 11 has an outwardly extending flange
portion and a cylindncal externally threaded side wall 19 between ends 17 and 18. First
connector half 11 1s bored through the center from the attachment end 17 to second end 18 to
allow for elbow 1 (or a wire passageway) to extend therethrough. The attachment end 17 has a
locking face or mating surface 11a which has a surface profile including teeth-like protuberances
and depressions or notches 15 to provide a fast mating surface such as an uneven surface.
Additionally, Figure 1 shows the cylindrical externally threaded sidewall 19 of the first
connector half 1-1 for screw attachment thereto. These halves 11 and 12 are supplemented by a

gland nut 14, and an o-ring gasket 13.

[0032] The second connector half 12 is similar to the first connector half 11 with an
outwardly extending flange portion that includes a second spaced apart end 23, an attachment
spaced apart end 24 and side wall 25 therebetween. Figure 1 also shows the attachment spaced
apart end 24 having a locking or second mating surface 12a with teeth-like formation or notches
16, stmilar to mating surface 11a of first connector half 11. Both mating surfaces 11a and 12a
have an inter-engaging design such that, in combination, they provide for alignment and securing
of the connector halves 11, 12 at the desired angle and prevent rotational movement of the
mating surface 11a and 12a when they are engaged. It is further noted that first and second

mating surfaces may be fabricated with friction surface devoid of such teeth-like formation or

notches.

[0033] Alignment connector halves 11, and 12 may be formed from metal or non-

metallic matenal, such as ceramic, plastic or composites. As shown in Figure 1, alignment

9
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connector halves 11, 12 may be a single molded extension of elbows 1, 2, respectively.

However, it 1s contemplated that the alignment connector halves 11, 12 may be separate fittings

that are attached separately to conduits to be joined together.

[0034] (Gland nut 14 1s generally an annular member having two spaced apart ends 20,
21 and a side wall therebetween. The side wall of gland nut 14 inclndes an intemally threaded
surface 14a for being telescopically screw attached to sidewall 19 of first connector half 11.
Gland nut 14 also includes a plurality of raised surfaces 14b provided about the external surface

thereof, to facilitate a gripping surface for screw attachment of the gland nut 14 onto the first

connector half 11. Thus, the externally threaded sidewall 19 of the first alignment connector half
11 15 designed to mate with internally threaded surface 14a of gland nut 14, wherein the gland

nut 14 pulls together or inter-mates the two notches 15 and 16, and assists in retaining the

connector halves 11, 12 together at the desired aligned angle.

[0035]) Further, the gland nut 14 includes a senies of inwardly projecting fingers 22 at
one end 20 for having the gland nut 14 received into a portion of the second connector half 12 as
a snap-on attachment thereto. The fingers 22 project inwardly at a preferred range of angles
about the circumferential internal surface of the gland nut 14. The fingers 22 of gland nut 14
have one-way lead-in geometry for providing a one-way slidable attachment over the rim 30 (as
shown in Figure 7) of second connector half 12. This combination allows the gland nut 14 to
snap fit fo the second connector half 12. Thereafter, the fingers 22 in combination with the fim
30 and nm 31 prevent the gland nut 14 from slidably detaching from the second connector half

12 without excessive manual force. Each of the fingers 22 is preferably a projection fabricated

10
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with the gland nut 14 in one piece, which extends from the internal surface of the sidewall 19 at
an angle of between about 20 degrees to about 160 degrees from the sidewall toward the center
of the gland nut 14, to provide the lead-in geometry and snap-on attachment. Alternatively, the
fingers may be substituted by other types of holding mechanism such as guide rails, magnets,

rings, e-clips or any other holding mechanism.

[0036] It 15 further noted that the gland nut 14 of the present invention could be retained
via the inwardly directed protrusion method or any other method as can be appreciated by a
person skilled i the art to be attached on either the first alignment connector half 11 or the

second alignment connector half 12 with minor feature adjustments.

[0037] Referring to the combination i detail, Figures 6 and 7 are cross-sectional views
which show indented sidewall 25 inset between the attachment end 24 and second end 23 of the
second connector half 12. The ends 23 and 24 and the side wall 25 together define the
protruding rims 30, 31, respectively. The rims 30, 31 in combination with the inset sidewall 25
form an mdented channel 33 for the fingers 22 of the gland nut 14 to slidably move within.
Thus, ims 30, 31 and fingers 22 secured to gland nut 14 cooperatively prevent the gland nut
from being removed from the channel 33 without excessive manual force and also allow free

rotational movement there inbetween.

[0038] As mentioned above, the first alignment connector half 11 includes notches 15

to cooperatively interconnect with the mating surface (surface profile of the locking face) 12a of

second connector half 12. By way of example and not by limitation, Figure 1 shows the actual

11
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surface protile of top mating surfaces 11a and 12a having teeth-like notches 15 which radially
extends outward from top mating surfaces 11a, 12a. Thus, the mating surfaces provide an
alignment and frictionally retaining mechanism to join together the connector halves 11, 12 at
the desired angle. Alternatively, such surface retaining mechanism could be performed by other
means such as a separate roughening piece, a magnetic part, or a time-delayed adhesive, set

screw, pin and hole, key and slot, etc.

[0039] As can be seen in Figure 6, interposed between the connector half 11 and the
connector half 12 1s an o-ring gasket 13. The o-ring gasket 13 is supported between the cable
egressing end 1b of elbow 1 and the cable receiving end 2a of elbow 2. Referring back to Figure
1, the o-ring gasket 13 is an annular member that is formed of a suitable, resiliently compressible
elastomer. Gasket 13 has an outer diameter and an inner diameter similar to those of elbow 1, 2.
The cross-sectional view of the engagement of gasket 13 as shown in Figure 6, teaches gasket 13
seated 1n a carved out annular groove indent 26 of the interior of second connector half 12 and a
raised projected surface 27 of the first connector half 11. Preferably, the o-ring gasket 13 may be
pinched in the annular indent 26 so as to prevent loss of the gasket. The space defined by the

surface of the annular indent 26 for the gasket 13 is provided with a length that is slightly shorter

than the diameter of the gasket 13 to provide a water tight seal between the connector halves 11,

12.

10040] Reterring now to Figures 1, 6, and 7, the assembly of the conduit connector
assembly 10 including the elbows 1, 2 is described. First, the gland nut 14 is slideably

positioned over second connector half 12 until the fingers 22 of the gland nut 14 surpass over rim

12
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30 and snap into and seats in channel 33. Once snapped in place, such as during manufacture,

the gland nut 14 may shidably rotate within the indented channel 33 between the rims 30, 31.

Alternatively, Figure 6 shows gasket 13 positioned within the annular indent 26 of the intenor of
second connector half 12 prior to the positioning of the gland nut 14 to provide a water tight seal

once the connection assembly fitting 10 1s fully assembled.

[0041] The connector halves 11 and 12 are positioned at a desired angle with respect to
each other. Once the mating surfaces 11a, 12a are properly aligned, they are joined together to
lock the connector halves 11, 12 at the desired angle. Next, the gland nut 14 1s contacted with
the attachment end 17 of first connector half 11. The internally threaded wall 14a of the gland
nut 14 1s screw aftached to the externally threaded sidewall 19 of the first conduif connector half
11 to secure the gland nut 14 to the first connector haif 11. Functionally, the gland nut 14
telescopically progresses by rotating around the perimeter of the externally threaded sidewall 19
of first connector half 11, tightening ever closely, and thus, securing the mating surfaces 11a,
12a together. This combination retains the assembly fitting 10 at the designed angle, and prevent
further rotation of the elbow 1 and 2. In a preferred embodiment, the cable egressing end 1b of
elbow 1 will compressively abut against gasket 13 as the mating surfaces 11a, 12a are drawn
together and secured. The gasket 13 compresses and 1s sandwiched between both the cable
egressing end 1b of elbow 1 and the cable receiving end 2a of elbow 2, thereby forming a
watertight seal. As a result, the mating surfaces 11a and 12a cooperatively retain the connector

halves 11, 12 at the desired angle and position even if gland nut 14 should loosen relative to first

connector half 11, due to external forces.

13
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10042] Furthermore, after the gland nut 14 is “snap-on” attached to the second

connector half 12, the fingers 22 of gland nut 14 prevent the gland nut 14 from detaching from
the second connector half 12. Therefore, gland nut 14 1s prevented from separating from the
second connector half 12, should the gland nut 14 become loosened during shipping or other
outside forces. This allows the installer to change the position of the connector assembly portion
10 of the elbows 1, 2 to the desired angle without fully removing the gland nut 14 from the
assembly 10. Essentially, the gland nut 14 will remain attached to second connector half 12 to
prevent possible loss or misplacement of parts. Thus described, Figures 2-6 show fully

assembled conduit assembly 100 and conduit connector assembly fitting 10 at various positions

and the manner in which they are assembled.

[0043] Refermng now to Figure 8, a method of using the mmvention to deliver a wire
through two disconnected conduits (not shown) separated by non-common axis 1s provided. As
shown 1n step 50, 1n a preferred method, an installer couples the first alignment connector half 11
of the first elbow 1 with a disconnected conduit (not shown). At this point, it is noted that the
external circumferential indented sidewall 25 1s already rotatably engaged by the inwardly facing
hngers 22 of the gland nut 14 at the factory to minimize loss. Further, a gasket 13 is also placed

or secured within the confines of the annular indent 26 of second connector half 12 at the factory

as well.

10044] The 1nstaller, then, couples a second elbow 2 with a second disconnected
conduit (not shown), wherein the second elbow 2 has another ngid angular elbow shape which

includes attachment end with notched surface 12a, and another cable ingress/egress end (16, 26).

14
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[0045] The installer, then, rotates the spaced apart end of the gland nut 14 and its
attached first cylindrical sleeve body elbow 2 to align with the mating surface 11a of the first
alignment connector half 11. Once a desired aligning angle for the inner thread 14a of the gland

nut 14 and the outer thread 19 of the first cylindncal sleeve body elbow 1 has been achieved,

installer pulls the gland nut 14 closer to cover over and engage with the externally threaded

sidewall 19. At this point, the installer has the option of pulling through the cable through both

elbows 1 and 2 and their respective connected conduits.

[0046] Next, the installer rotates the inner thread 14a around the outer thread 19 to pull
the notches (11a, 12a) of the first and second sleeve bodies elbows together to restrain further

torsional movement thereof. This, in essence, provides for a positive lock-up position such that
even 1f the gland nut 13 1s not tight or becomes loose due to vibration or some external force, the

positive position lock up ensures that the position of the connector halves do not change (do not

slide to other angles).

[0047] Finally, the installer has the option at this point to insert the wire and pulls 1t

through the ingress end 1a out through the egress end 2b.

10048] While the invention has been described in connection with what 1s present in the
considered to be the most practical and preferred embodiment, 1t 1s to be understood that the
invention 1s not to be limited to the disclosed embodiment, but, on the contrary, is intended to

cover various modifications and equivalent arrangement included within the spirit and scope of

15
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the and claims, which scope is to be accorded the broadest interpretation so as to encompass all

such modifications and equipment structures as it is permitted under the law.

16
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WHAT IS CLAIMED IS:
1. A conduit connector assembly fitting comprising:

a first generally cylindrical body with a longitudinal internal bore extending therethrough,
the first body having a cable receiving end spaced apart from an attachment end, the attachment
end having a first mating surface;

a second generally cylindrical body with a longitudinal internal bore extending
therethrough, the second body having an attachment end spaced apart from a cable egressing
end, the attachment end of the second body having a second mating surface, the first mating
surface and the second mating surface being rotationally inter-mated and adjacently joined
together to prevent further rotation of the bodies; and

a gland nut of annular shape having two spaced apart ends and a sidewall therebetween,

the gland nut cooperatively securing the first body and the second body together to prevent

separation of the bodies.

2. The conduit connector assembly fitting according to claim 1, wherein said first body has
an externally threaded surface adjacent to the attachment end, said second body has an externally

protruding rim circumferentially about the attachment end, and said side wall of said gland nut
having an internal surface, including an internally threaded portion and a snap-on portion, the
internally threaded portion being telescopically screw attached to the externally threaded surtace

of the first body, the snap-on portion includes a series of inwardly projecting fingers slideably

positioned over the rim of the second body and snap-on attached thereto.

3. The conduit connector assembly fitting according to claim 1, further comprising:

17
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an o-ring gasket, wherein one of said attachment ends includes a centered sleeve
projection having a diameter smaller than the diameter of said attachment end and other of said

attachment ends includes an annular recess to accommodate said o-ring gasket within to provide

liquid tight seal to the connector apparatus.

4, The conduit connector assembly fitting according to claim 2, wherein said inwardly
projecting fingers fit within an external circumferential indentation on said second body,
requiring an extensive use of force for separation of said inwardly projecting fingers from said

external circumferential indentation.

. The conduit connector assembly fitting according to claim 1, wherein each said
attachment end includes a raised/recessed central surface, said attachment ends being configured
to prevent rotational movement of said second body and said raised/recessed central surface

being configured to prevent water leakage.

6. The conduit connector assembly fitting according to claim 1, wherein said ring-shaped
gland nut 1s provided on said cylindrical second body at the time of manufacture, prior to being

installed.

7. The conduit connector assembly fitting according to claim 3, wherein said an o-ring

gasket 1s fixed 1n said annular recess at the time of manufacture, prior to being installed.

18
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8. The conduit connector assembly fitting according to claim 1, wherein said gland nut

includes raised external profile to facilitate a gripping surface.

9. The conduit connector assembly fitting according to claim 5, wherein said raised/recessed

central surface are provided in the same plane as said attachment end.

10. A connector apparatus comprising:

a first and a second cylindrical sleeve body, each said sleeve body having a rigid angular
elbow with a cable ingress/egress end and an attachment end, said attachment end including a
plurality of v-cut surface notches and at least one of an outer thread or an external

circumferentially indented guide adjacent to said notches; and

a ring-shaped gland nut having an inner thread configured to engage with said outer
thread and a plurality of inwardly directed snap-in fingers provided adjacent to a rim of said
gland nut to engage with said indented guide, wherein rotating said inner thread in a tightening
direction around said outer thread pulls said notches together to restrict further torsional

movement of said first and second cylindrical sleeve body against each other.

11.  The connector apparatus according to claim 10, further comprising:
an o-ring gasket, wherein one of said attachment ends includes a central sleeve boss and

other of said attachment ends includes an annular recess to accommodate said o-ring gasket and

provide liquid tight seal to the connector apparatus.

19
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12.  The connector apparatus according to claim 10, wherein said inwardly directed fingers

define a snap-on characteristics in combination with said external circumferential indented guide.

13.  The connector apparatus according to claim 10, wherein said inwardly directed fingers
are provided on said external circumferential indented guide, requiring an extensive use of force

for separation of said inwardly directed fingers from said indented guide.

14.  The connector apparatus according to claim 10, wherein each said attachment end

includes at least one of a raised sleeve boss with side wall and a recessed indentation with inner

wall configured to engage said side wall and prevent water leakage.

15.  The connector apparatus according to claim 10, wherein said ring-shaped gland nut 1s
snapped on said cylindrical sleeve body at the time of manufacture, to prevent loss during

transportation.

16.  The connector apparatus according to claim 11, wherein said an o-ring gasket 1s fixed in

said annular recess at the time of manufacture, prior to being installed.

17.  The connector apparatus according to claim 10, wherein said notches are replaced by
magnets.
18.  The connector apparatus according to claim 10, wherein said gland nut includes raised

external gripping surface to facilitate a firm grasp.

20
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19.  The connector apparatus according to claim 14, wherein said side wall and inner wall are

filled during formation.

20. A method of delivering wires through two disconnected conduits separated by non-
common axis, the steps comprising:

coupling a first cylindrical sleeve body with a first disconnected conduit, said first sleeve
body having a rigid angular elbow shape including an attachment end with a first mating surface,
a cable ingress/egress end and an external circumferential indentation therebetween;

coupling a second cylindrical sleeve body with a second disconnected conduit, said
second sleeve body having another rigid angular elbow shape including another attachment end,
a second mating surface, another cable ingress/egress end and an outer thread proximate to said
another attachment end, wherein said external circumferential indentation 1s rotatably engaged
by an inwardly facing protrusion of a gland nut and said gland nut includes an inner thread that
engages with said outer thread;

rotationally positioning said first and second cylindrical sleeve bodies to a desired angle
to align said inner thread of said gland nut with said outer thread of said second cylindrical
sleeve body;

inserting a wire through said ingress end to said egress end; and

rotating said inner thread around said outer thread to pull said first and second mating

surfaces of said first and second sleeve bodies together to restrain further torsional movement

thereof.
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