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(57) ABSTRACT

A solderless twist on wire connector and a method of making
a solderless twist on wire junction encapsulating twist on
wire connector by securing a prior art twist on wire con-
nector 1 a shell to produce a wire junction encapsulating
twist on wire connector that can 1in one operation permit the
user to twist the connector to simultaneously compress the
junction ends of electrical wires into low resistance electri-
cal contact while encapsulating the junction ends of the
clectrical wires 1n a solderless substance. The process
includes the method making a twist on wire connector by
encapsulating a prior art twist on wire connector 1n a shell
to produce a wire junction encapsulating twist on wire
connector having a chamber for an encapsulating material.
In one embodiment the twist on wire junction encapsulating
twist on wire connector includes a puncturable seal and in
another embodiment a second compartment for holding a
mixable encapsulating materials.
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WIRE JUNCTION ENCAPSULATING WIRE
CONNECTOR AND METHOD OF MAKING
SAME

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifi-
cation; matter printed in italics indicates the additions
made by reissue.

CROSS REFERENCE TO RELATED
APPLICATTONS

[This application is a continuation-in-part of patent appli-
cation Ser. No. 574,808 filed Aug. 30, 1990 titled Waterproot
Wire Connector now U.S. Pat. No. 5,113,037 which 1s a
continuation 1n part of patent application Ser. No. 478,687
filed Feb. 12, 1990 titled Waterproof Wire Connector now
U.S. Pat. No. 5,023,402 which 1s a continuation-in-part of

Ser. No. 450,156 filed Dec. 13, 1989, titled Waterproof Wire
Connector now abandoned.}

This application is a continuation of application No.
08/421,810 filed on Apr. 11, 1995, now abandoned, which is
a continuation of application No. 08/001,137 filed onJan. 6,
1993, now abandoned, which is a reissue of application No.
07/673,792 filed on Mar. 22, 1991, now U.S. Pat. No.
5,151,239, which 1s a continuation-in-part of application
No. 07/574,808 filed on Aug. 30, 1990, now U.S. Pat. No.
5,113,037, which is a continuation-in-part of application
No. 07/478,687 filed on Feb. 12, 1990, now U.S. Pat. No.
5,023,402, which 1s a continuation-in-part of application
No. 07/450,156 filed on Dec. 13, 1989, now abandoned.

FIELD OF THE INVENTION

This 1invention relates generally to a solderless twist on
wire connector and a method of making a solderless twist on
wire connector and, more specifically, to making a wire
junction encapsulating twist on wire connector by securing
a prior art twist on wire connector 1 a shell to produce a
wire junction encapsulating twist on wire connector that can
in one operation permit the user to simultaneously compress
the junction ends of electrical wires to low resistance
clectrical contact while encapsulating the junction ends of
the electrical wires 1n a solderless substance.

BACKGROUND OF THE INVENTION

The concept of twist on wire connectors for connecting,
the junction of two or more wires together by twisting a cap
on the wires 1s old 1n the art. Twist on wire connectors are
well known 1n the art and generally comprise an outer
housing with a tapered threaded interior to permit a user to
insert wires 1nto the tapered opening. Typical examples of
prior art twist on wire connectors are shown in U.S. Pat.
Nos. 3,497.,607; 3,875,324, and 4,691,079. To use a twist on
wire connector, the user mserts the twisted ends of electrical
wires 1nto a cavity on the inside of the twist on wire
connector. The user then holds the wire 1n one hand and with
the other hand twists the twist on wire connector. The
twisting action pulls the junction ends of the wires 1nto a low
resistance electrical contact.

If the connector 1s located 1n a wet location it 1s necessary
to place a waterproof sealant around the connector. In order
to prevent water or moisture from entering the connector and
forming an oxidation layer over the ends of the wire the user
inserts the twist on wire connector and the wire 1nto some
type of a waterproof potting compound. The compound may
be either a non hardening or a hardening compound. In
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2

either case the compound creates a waterproof capsule over
the twist on wire connector and the junction ends of the
clectrical wires.

Still other wire connectors permit simultaneously forming
an electrical connection while the unstrapped electrical leads
are located 1n a sealant by pushing a knife like member
through the msulation on the electrical lead to make contact
with the electrical wire beneath the insulation. Such wire
connectors use separate compartments to hold each
unstripped and require the connector to form the sole
connection between separate wires and thus may not form a
ogood electrical connection unless firm electrical contact 1s
made between the knife like members and the electrical lead.

The present invention provides an improved twist on wire
connector that permits the user in one continuous action to
simultaneously form the junction ends of stripped wire leads
into a low resistance electrical connection while the stripped
clectrical leads are surrounded by an encapsulating agents
such as a waterproof sealant to form a waterproof covering
around the junction ends of the wire leads.

The process of making a prior art twist on wire connector
typically involves molding a shell around a spiral coil to
create a prior art twist on wire connector. The present
invention includes a second molding step wherein the prior
art twist on wire connector 1s placed 1n a mold and a second
shell 1s molded around the prior art twist on wire connector
to produce a wire junction encapsulating twist on wire
connector having a chamber that can contain an encapsu-
lating material so that in one operation can permit the user
to simultaneously compress the junction ends of electrical
wires 1nto low resistance electrical contact with each other
while simultaneously encapsulating the junction ends of the
clectrical wires 1n a sealant.

DESCRIPTION OF THE PRIOR ART

The Viersen U.S. Pat. No. 1,297,614 shows a process
where twisted wire ends are potted 1n a solder.

The Nicolazzo U.S. Pat. No. 2,416,943 shows a wire
connector that squeezes the ends of the wires between an
outer housing and an 1nner housing.

The Bird U.S. Pat. No. 3,083,260 shows a cup shaped
body that has a metal cement or putty located around the
twisted ends of two electrical leads.

The Swanson U.S. Pat. No. 3,497,607 shows a wire

connector that has a spring in the cavity of the connector that
cuts through the insulation on the wires.

The Smith U.S. Pat. No. 4,039,742 shows a waterproof

splice that uses an enclosed tube containing a scalant that
covers the electrical connection between the wires.

The Enxon U.S. Pat. No. 4,107,453 shows a wire con-

nector with an mner and an outer housing with the ends of
the wires located between the 1nner and the outer housing.
Twisting the outer housing while holding the inner housing
twists the wires 1nto electrical contact.

The Dauser U.S. Pat. Nos. 4,295,004 and 4,446,332 show
a solderless wire connector where a cap 1s squeezed over the
ends of the wires to provide an electrical connection.

The Eaton U.S. Pat. No. 4,751,350 shows a cap contain-

ing a scalant and retentions to engage the end of a wire

inserted into the cap to provide a sealing device around the
end of the wire.

The Ustin U.S. Pat. No. 2,870,239 shows a wire connector

with a splice cap that 1s permanently crimped to the con-
ductors to hold the conductors in mechanical and electrical
contact.
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The Vogel U.S. Pat. No. 3,109,051 shows an electrical
wire connector that includes parallel spaced surfaces to
msert the ends of the twisted wires 1n.

The Krup U.S. Pat. No. 3,483,310 shows a connector that
has a sleeve that contracts to prevent the sleeve from being
withdrawn from the connector.

The Anderson U.S. Pat. No. 3,550,765 shows a sleeve that
contains a viscous or flowable substance such as an uncured
cement that 1s hardened to hold the electrical leads 1n the
connector.

The Waddington U.S. Pat. No. 3,875,324 shows a wire
connector with a tapered spring located 1n the connector.

The Caviar U.S. Pat. No. 4,491,686 shows an electrical

connector with coverings that can be pierced by inserting a
sharply pointed object. A potting compound 1s then placed
around the wires.

The U.S. Pat. No. 4,691,079 shows a screw on wire
connector with a shell that 1s easier to manufacture.

The Netherlands patent 56183 shows a hook on the side
of some type of a connector.

The Bumpsted U.S. Pat. No. 3,937,870 shows a connector
including a potting cement to cement the wires 1n a solid
mass.

The Penfield U.S. Pat. No. 3,597,528 shows an an elec-

tfrical wire connector with an insertable plastic plug that
contains a plastic bonding agent.

The Smith U.S. Pat. No. 3,934,076 shows an electrical

connector with a pre filled and premixed sealant for encap-
sulating the end of the wires.

The Smith U.S. Pat. No. 4,314,094 shows a container for
spliced cables.

The Smith U.S. Pat. No. 4,053,704 shows a key for
forming an enclosure for two or more wire cables together.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 shows a cross sectional view of a wire connector;

FIG. 2 shows a cross sectional view of the wire connector
of FIG. 1 with the junction ends of two wire leads partially
mserted 1nto a connector;

FIG. 3 shows a cross sectional view of the wire connector
of FIG. 1 with the junction ends of two wire leads twisted
into the cavity in the connector;

FIG. 4 shows a user rotating one end of a waterproof wire
connector while holding the other end stationary;

FIG. 5 1s an end view of a waterproof and fire retardant
connector taken along lines § of FIG. 4;

FIG. 6 shows a cross sectional view of another embodi-
ment of the invention.

FIG. 7 shows an end view of an alternate embodiment of
the 1invention;

FIG. 8 shows a pictorial view of the wire connector of
FIG. 7;

FIG. 9 shows a cross sectional view of the wire connector
of FIG. 7 taken along lines A—A of FIG. 7;

FIG. 10 shows a further alternate embodiment of an end
cap 1n a wire connector;

FIG. 11 shows a perspective view of the end cap of the
wire connector of FIG. 9;

FIG. 12 shows a prior art twist on wire connector;

FIG. 13 shows a side view of a closure member for a wire
connector,

FIG. 14 shows a top view of the wire connector cover of
FIG. 13;
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FIG. 15 shows a sectional view of the wire connector with
an attached cover;

FIG. 16 shows a mold containing a prior art twist on wire
connector that 1s about to be molded into wire junction
encapsulating twist on wire connector that can 1 one
operation permit the user to simultancously compress the
junction ends of electrical wires into low resistance electri-
cal contact while encapsulating the stripped junction ends of
the electrical wires;

FIG. 17 shows a cross-sectional view of the wire connec-
tor of FIG. 15 being filled with a sealant;

FIG. 18 shows the spiral wire core used in the twist on
wire connector;

FIG. 19 shows the spiral wire core of FIG. 18 secured 1n
a shell; and

FIG. 20 shows a cross-sectional view of an alternate
embodiment of a waterproof twist on wire connector.

SUMMARY OF THE INVENTION

Briefly, the present 1nvention comprises an improvement
to the method of making a wire junction encapsulating twist
on wire connector by securing a prior art twist on wire
connector within a housing to create a chamber to hold a
scalant 1n the wire junction encapsulating twist on wire
connector.

In one embodiment the user inserts the twisted stripped
bare ends of wires through an end cap into the sealant in the
wire junction encapsulating twist on wire connector. While
holding the wires the user twists the wire junction encap-
sulating twist on wire connector to simultaneously form an
clectrical connection between the wires and to place an
encapsulating coating such as waterproof and/or spark inhib-
iting coating over the twisted electrical leads to produce a
waterproof and/or fire retardant twist on wire connector. In
another embodiment the end cap comprises a puncturable
member so a user can insert the twisted junction ends of
clectrical leads through the puncturable end cap and into the
twist on wire connector.

In another embodiment the wire junction encapsulating,
twist on wire connector includes two chambers for insitu
formation of a solidified coating over the junction of the
clectrical leads located 1n the wire junction encapsulating
twist on wire connector.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

Referring to FIG. 1 reference numeral 10 generally 1den-
tifies a waterproof and fire retardant twist on wire connector
for simultaneously forming a waterprootf, spark inhibiting,
low resistance electrical connection between the junction
ends of electrical leads. Twist on wire connector 10 includes
a general cylindrical electrical msulated housing 11 having,
a cylindrical opening 16 for rotatively engaging an end cap
comprising a closed end cylindrical tube or sleeve 12.
Located on the closed end of housing 11 1s an electrical
conducting collar 40 having a first cylindrical interior sur-
face 13 and a converging or tapered wire coil forming a
spiral surface 14. The drawing shows collar 40 as a one-
piece wire coil, however 1f desired collar 40 could be made
in two pieces. Collar 40 1s rigidly mounted 1n housing 11 so
that one can twist housing 11 and collar 40 about the twisted
ends of electrical leads to provide a low resistance electrical
connection therebetween. Housing 11 1s virtually 1dentical to
existing twist on wire connectors except for a cylindrical
surface 16 to rotatively support a sleeve 12 and an annular
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opening 18 located 1n the cylindrical surface 16 to prevent
axial displacement of sleeve 12 1n housing 18. While the
connector 1s shown with an electrical conducting collar 40
having a wire coil forming a spiral surface 1n some appli-
cations the wire coil 1s replaced with a nonconducting collar
having a surface for twisting on electrical leads.

Rotatively connected to the open end of housing 11 1s
cylindrical tube or sleeve 12. The cylindrical tube 12 has an
exterior cylindrical surface 34 with an annular cylindrical
retaining bead 17 extending radially outward from tube 12.
Locate interior cylindrical surface 16 of housing 11 1s a

cylindrical recess 18 that extends completely around surface
16. The bead 17 engages cylindrical recess 18 to prevent
axial withdrawal of tube 12 from housing 11 but permits
rotational movement of housing 11 with respect to sleeve 12.
While bead 17 1s shown as annular, bead 17 need only be
sufficiently long so as to hold end cap 12 in rotatable
position 1n twist on wire connector 11. The cylindrical
surface 34 engages a portion of cylindrical recess 16 1n a
close mating relationship that provides a tortuous path for
escape of sealant. That 1s, the annular path between the two
surfaces and the combination of a bead 17 and annular recess
18 cflectively prevent the sealant from leaking out of my
connector during storage and handling.

Waterproof and fire retardant connector 10 includes inte-
rior compartments 21, 22, 23, and 235 that are partially filled
with a viscous sealant 29. Typically sealant 29 can be a
silicone base material or the like, a potting compound,
greases, or any other waterproofing and fire retardant com-
pounds. A viscous scalant that remains 1n the connector due
to 1ts mherent non-flowability 1s preferred since the sealant
will not run out when the waterproof twist on wire connec-
fors are stored for use or during use. However, other
materials could also be used, for example potting com-
pounds that set after exposure to the air. Typical of materials
for use with the invention are waterproof and fire retardant
greases, potting compounds, or the like. A typical commer-
cially available sealant 1s CONTAX which 1s an oxade
inhibiting compound sold by Blackburn.

Not only 1s the sealant useful 1in preventing the electrical
leads from oxidation which results 1n a poor electrical
connection, but it also helps to keep the wires from working
loose 1n the twist on wire connector. In addition, the sealant
1s also useful 1n 1nhibiting sparks that could 1gnite volatile
cgases and other flammable material since the sealant encap-
sulates the exposed portions of the electrical leads. Located
on the end of tube 12 1s a flexure cover that comprises a
plurality of pie shaped resilient segments 26 that converge
toward the pointed end 26a of the segments (FIG. §). The
segments slightly overlap each other to form a closure to
hold sealant 29 within connector 10 during the handling and
transportation of the waterproof connectors. Prior to use the
waterproof and fire retardant connectors are loosely stored in
a box. With the end of the tube covered by the overlapping
segements 1t prevents one from accidently getting the sealant
onto other connectors. If one uses a waterproof sealant that
sets when exposed to the air one could use a continuous
member 1nstead of segments 26. With a puncturable member
one would pierce the member with the end of the wires as
the wire ends are inserted into the tube.

FIG. § shows how the segment ends 26 tlex inward to
permit the wires 30 and 31 to be 1nserted into the waterproof
connector. Thus the segments permit a wire to be inserted
therethrough while at the same time flexing mnto a position
to close off and seal around the wires.

When one inserts a twisted wire pair into the cylindrical
tube the resilient segments 26 flex inward around the wire to
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permit the wire to be 1serted 1nto the cylindrical cavity 21
while also providing a self forming opening that automati-
cally conforms to the size and shape of the electrical wires.
As FIG. 3 1llustrates sealant 29 expands to {ill the cavity as

the wires are 1nserted into the connector and displace sealant

29.

In order to understand the operation of the invention
reference should be made to FIG. 2. FIG. 3 and FIG. 4. FIG.
2 shows an 1nstaller 1nserting a twisted junction 33 formed

from wires 30 and 31 into the sealant filled cavity 25. Wire
30 has an electrical msulating covering 30a surrounding a
metal wire 30b. Stmilarly, wire 31 has an electrical insulat-
ing covering 31a surrounding metal wire 31b. FIG. 3 shows
the wire junction inserted into the cavity 21 with the twisted
wire junction 33 contacting the inside surface 13 of collar

40).

FIG. 4 illustrates how a user can simultaneously form a
waterproof, spark mhibiting, low resistance electrical con-
nection between the electrical leads with the waterproot
connector. To simultaneously form the electrical connection
and the waterproof and spark inhibiting covering the opera-
tor grasps wires 30 and 31 and the outside surface 34 of tube
12 1n one hand and axially mserts the twisted ends of wires
30 and 31 into the chambers 21 and 22 of housing 11. Once
the junction ends of the wires are mserted into chambers 21
and 22 the installer takes the other hand and grasps exterior
surface 19 on housing 11. The 1nstaller then rotates housing
11 while holding the wires and the sleeve to firmly twist the
wire junction 33 into contact with the metal collar 40. At the
same fime the viscous sealant 29 located i the interior
cavities 21, 22, 23, and 25 forms a waterproof and spark
inhibiting protective covering over junction end 33 of wires
to make the connector both waterproof and fire retardant.
The use of the sealant 1 conjunction with a twist on
connector permits the installer to simultaneously connect
and seal the junction 1n housing 11 to prevent water and
moisture from entering housing 11 which could cause oxi-
dation of the wires resulting 1n a poor electrical connection.
Although the sealant 1s present 1n cavities 21 and 22 1t has
been found that the sealant does not prevent one from
rotating housing 11 to twist the junction ends of electrical
leads 1nto a low resistance electrical connection.

In the embodiment of FIG. 11 show sleeve 12 rotatively
connected to twist on wire connector 11. In certain embodi-
ments one could fixedly connect sleeve 12 to twist on wire
connector 11. For example 1f the sealant was flowable 1t
would flow around the wires as the sleeve 1s rotated about
the wires. If the sealant 1s flowable one could use a flowable
air hardened material such as an epoxy to form the water-
proof covering over the twisted ends 1n the twist on wire
connector. In order to maintain the sealant within the rigid
connector one can use segments with a spiral configuration
that will flex laterally and inwardly around the wire as the
twist on wire connector 1s rotated. Another variation of my
invention 1s to have the flexible segments that permit the end
scal to rotate with respect to the sleeve. For example, flexure
secgments 26 could have an annular base region 28 that is
rotatably mounted 1n an annular recess 1n sleeve 12.

Referring to FIG. 6 an alternate embodiment of the
invention 1s shown with reference numeral 50 1dentifying
the invention. Connector 30 1s identical to connector 10
except the connector 50 includes a first resilient wire clip 54
located on one side of housing 12 and an 1dentical resilient
wire clip 53 located on the opposite side of housing 12.
Identical parts in FIG. 6 and FIGS. 1-5 and are identified
with 1dentical numbers. Resilient clip 54 compress a forward
extending member that has a curved section 55 terminating
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in an end 62 that 1s slightly angled to permit sliding a wire
between clip 55 and surface 34. Likewise clip 53 includes a
curved surface 56 and an angled end 61.

FIG. 6 1llustrates that wire 51 extends through opening in
the end of sleeve 12 and around clip 54 and then back m the
same direction. The purpose of clip 54 1s to ensure that the
wire 51 1s not accidentally pulled out of twist on wire
connector 11 during handling of the wires. FIG. 6 also
illustrates that wire 52 extends through opening in the end of
sleeve 12 and around clip 533 and then back in the same
direction. Likewise the purpose of clip 533 1s to ensure that
the wire 52 1s not accidentally pulled out of twist on wire
connector 11 during the handling of the wires. While only
two wires are shown 1n my mvention one can use either of
the 1nventions with either one wire or with multiple wires.
Also although two clips are shown one clip 1s sufficient to
hold two or more wires from accidentally being pulled out
of housing 12.

Referring to FIG. 8 reference numeral 70 1dentifies a twist
on wire connector having a cylindrical tapered body or
housing 73 with a first flange 71 and a second flange 72.
Extending outward form twist on wire connector 70 are a
first wire 80 and a second wire 81. The purposes of the
flanges are to provide better gripping surfaces to enable a
user to twist a twist on wire connector around a pair of
twisted wires such as wires 80 and 81.

FIG. 7 shows an end view of the twist on wire connector
70 with the end cap comprising a cylindrical threaded 1nsert
74 for holding the waterproof sealant within twist on wire
connector 70. End cap 74 comprises an outer support ring 75
with a plurality of flexible pie shaped segments 76 extending,
in an overlapping arrangement toward the center of the end
cap 74 to provide a flexure cover closure to the end cap of
twist on wire connector 70.

FIG. 11 shows end cap 74 in a pictorial view revealing
annular support ring 77 containing male threads 77 for
engaging with female threads located on the inside of a
conventional twist on wire connector. The flexible segments
are 1dentified by reference numeral 76.

FIG. 9 illustrates end cap 74 located 1n the end portion of
twist on wire connector 70. Twist on wire connector 70
includes a first set of conical female threads 91 for engaging
conical male threads 91a on the outside of a metal msert 92
and conical shaped female threads 93 on the inside for
engaging electrical leads. Located 1n contact with insert 92
are the twisted ends of wires 80 and 81. Wires 80 and 81
extend through the flexible segments 76 which flex around
the wires to form a barrier to prevent the sealant 110 1n twist
on wire connector 70 from flowing out the end of the twist
on wire connector 70. Depending on the frictional resistance
between female threads 90 and male threads 77, insert 74
may or may not rotate as the user twists the twist on wire
connector about the ends of electrical leads 80 and 81. In
cither case the resilient flexible segments retain the sealant
in the connector.

The advantage of end cap 74 1s that one can quickly
convert a standard twist on wire connector with an internal
female thread into the present invention of a water resistant
twist on wire connector by merely screwing insert 74 into
the female threads 90 located on the mside of twist on wire
connector 70. Alterantly one could make a longer wire nut
to hold more sealant. If the resilient flexible segments 76 are
sufliciently flexible one can hold wires 80 and 81 1n one
hand and rotate twist on wire connector 70 about the wires.
The resilient flexible segments 76 not only flex inward but
also flex sideways as the twist on wire connector 70 and end
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cap 74 arc rotated about the stationary wires to hold the
scalant 1n the twist on wire connector as the wires are twisted
into electrical contact with the metal msert 92 1n twist on
wire connector 70 Typically, flexible segments can be made
from a polymer plastic or the like.

FIG. 10 shows an alternate embodiment wherein the end
cap comprises a non-rotateable msert 102 that contains an
extended cylindrical section or sleeve 100 that projects
outward beyond the end of twist on wire connector 70. The
advantage of twist on wire connector connector of FIG. 10
1s that more sealant 110 can be located 1n the twist on wire
connector sleeve 102. End cap 102 includes a first end 103
having male threads 104 for engaging the female threads 90
in twist on wire connector 70. In practice some of the excess
scalant may be force out of the connector during the appli-
cation process. The end of twist on wire connector 70
includes a shoulder 105 for abutting and securing connector
70 against an annular surface 105a on end cap 102. The
advantage of the embodiment of FIG. 9 1s that a conven-
fional twist on wire connector can be converted 1into a water
prooi connector with a reservoir of sealant for ensuring that
the twisted bare ends of the electrical connections remain
covered with the sealant. While end cap 74 1s shown as being
threaded into connector 70 other means of fastening such as
adhesives or mechanical interlocks could be used to fasten
the end cap to the connector to produce a compartment for
holing a sealant.

Although end cap 74 1s shown fitting on the interior of
twist on wire connector 70 end cap 74 could be adapted to
include an external collar to permit the end cap to fasten to
the exterior of the twist on wire connector rather than the
interior of the twist on wire connector.

With both the embodiments of FIG. 7-11 it 1s apparent
that one can readily adapt a twist on wire connector con-
taining female threads to a closed container for holding an
encapsulating materials such as a viscous electrical water-
proof material.

While the embodiments shown have been pre-filled with
a sealant, one could also use on site selection and 1njection
of sealant 1nto the compartment formed by the end cap and
the twist on wire connector. For example, a flexible tube
dispenser could be used to 1nject sealant 1nto the twist on
wire connector prior to 1nsertion of the wire leads 1n the twist
on wire connector. That 1s, 1n one application a water
resistant sealant may be injected and 1n another a spark
inhibiting sealant could be 1njected. Thus the present inven-
tion provides field selection of the sealant to permit the user
to meet special needs of the installation.

In certain applications one may not need an end cap to
hold the sealant 1n place. For example, 1f the sealant sets

upon ageing the sealant itself could form 1t’s own cap.

FIG. 12, reference numeral 100, 1identifies a prior art twist
on wire connector that the process of the present mnvention
will encapsulate 1n a shell. Twist on wire connector 100
contains an internal spiral metal wire core 112, a top portion
111, an upper compartment 191, a lower compartment 190,
a set of lower gripping ridges 112 and a top edge 100¢. An
example of this twist on wire connector 1s the twist on wire
connector manufactured and sold by Ideal Industries, Inc.

FIG. 15 shows the twist on wire connector 105 compris-
ing prior art twist on wire connector 100 encapsulated 1n a
cylindrical shell or housing 115 with a cover 125 connected
to shell 115 by a living hinge 126. Shell 115 includes an
interior region with an upper compartment 139 with an inner
surface 119. Located on the outside of shell 115 are gripping
ridges 116 and 124. Connected to top portion of shell 115 1s
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cover 125 with tlexible segments 127 and aperture slits 128
theremn to permit mnward flexing of cover 125 when one
wants to 1nsert a wire through cover 125.

To show the detail of the cover, refer to FIGS. 13 and 14
which show side and top views, respectively, of cover 125.
Cover 125 contains a circular ridge 132 which permits
engagement with a mating circular recess 120 on the inside

surface 119 of shell 115.

FIG. 15 shows a cylindrical retaining ridge 118 located on
the 1nterior or shell 115 which extends around top surface

100¢ of connector 100 to hold it firmly 1n shell 1185.

FIG. 16 shows a lower portion of a mold which molds the
one piece housing for the wire junction encapsulating twist
on wire connector of the present invention. The lower
portion of the mold includes a first mold member 160 and a
second mold member 178. The mold includes a cylindrical
pin 161 with a cylindrical ridge 162 extending laterally.
Located on the end of pin 161 1s prior art twist on wire
connector 100. Note the cylindrical cavity 163 formed
between the exterior of pin 161 and twist on wire connector
100. Connected to mold cavity 163 1s a cap mold cavity 175
having a pin 176 therein to permit molding of a cap 1n cap
mold cavity 175 and a hinge mold cavity 174 to permuit
molding of a connecting hinge 1n hinge mold cavity 174.
Tubing 177 allows for injection molding of flowable mate-

rial such as an electrical insulating plastic like polyethyelene
into the cavities formed 1n mold 160 and 178.

To further 1llustrate the process of making the connector
of the present mnvention with use of a prior art mist on wire
connector, refer to FIG. 17 which shows shell 115 with cap
125 located on the end of shell 115 to create a closed interior
region or compartment 139 above twist on wire connector
100. A spout 141 connected to a sealant source 140 1s
inserted through cover 125 to direct sealant material 142 into
compartment or chamber 190 formed by the lower region of
twist on wire connector 100, 1.e., sealant material 142 1s
flowed 1nto the lower interior region 190 of twist on wire
connector 100. In the process of filling a user first inserts
spout 141 1nto the bottom of the mterior region 190 of twist
on wire connector 100 and moves 1t upward as the twist on

wire connector 100 fills with sealant thus ensuring filling of
the twist on wire connector 100 without air bubbles.

A typical sealant for use 1 the twist on wire connector 1s
Noalox which 1s sold by Ideal Industries, Inc. and comprises
an antioxidant and anti-seizing compound generally com-
prising a fine zinc particle suspended 1n a carrier material.

Another suitable sealant material 1s sold by Witco Cor-
poration under the trademark Lubrimatic and generally
comprises a calcium 12-hydroxy sterate grease formulated
in NLGI consistency. The sealant 1s fortified with rust and
oxidation inhibitors as well as extreme pressure agents to
make the sealant suitable for use at cold temperature as well
as to provide water-resistant covering of the end of the
electrical wire on the interior of the connector.

Although I have described sealant materials other encap-

sulating electrically insulating materials could be used with
the 1nvention.

As an alternate embodiment of the method of 1nvention,
the 1nvention could be made by encapsulating just the spiral
metal coil 112 having inner spiral wire rather than the entire
twist on wire connector 100. FIG. 18 shows a typical spiral
wire core 112 having outer ridges 147.

FIG. 19 1llustrates the alternate embodiment of the inven-
fion 150 with wire coil 112 having an inner spiral wire
engaging surface 146 encapsulated in a cylindrical shell or
housing 113.
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FIG. 20 shows a further alternate embodiment 150 of the
invention, with two separate chambers or compartments
with different materials placed 1n each compartments 1n wire
junction encapsulating twist on wire connector 150. The
embodiment shown 1n FIG. 20 1s 1dentical to embodiment of

FIG. 17 except the embodiment of FIG. 20 includes two
compartments (upper compartment 180 and lower compart-
ment 181) and a puncturable cylindrical end cap 158. Note,
interior wall 119 contains a circular recess 153. Extending 1n
a secaling relation between compartments 180 and 181 is a
puncturable cylindrical member 152. Puncturable member
152 and puncturable end cap 158 are made of a flexible,
puncturable material such as a thin plastic, cellophane or the
like. Located in the lower compartment 181 i1s a sealing
material 154 such as one part material of a two-part epoxy
material. Located above member 152 1s upper compartment
180 having a sealing material 151 such as one part material
of a two-part epoxy material. Located on the top of connec-
tor 180 1s a puncturable member 158 which typically may be
a thin flexible plastic member or the like which 1s easily
penctrable by blunt ends of electrical wires. Puncturable
member 158 1s shown on top of cap 125 to prevent sealant
from accidently spilling out of connector 150. However,
puncturable member 125 could 1n some applications be used
as a substitute for cover 1235.

To use the unit shown 1n FIG. 20, an operator inserts the
end of an electrical wire through puncturable member 158,
puncturable member 152 and into cavity 190 1n twist on wire
connector 100. The 1nsertion process punctures member 158
and also punctures member 152. Once the wire ends are 1n
connector 150, the user rotates the wire a few times to mix
the two-part materials 151 and 154. If the mixed material 1s
a two part epoxy the epoxy then sets to produce a solidified
covering over the ends of the wire lead and twist on wire
connector 100.

In summary the method of making a wire junction encap-
sulating twist on wire connector one places a twist on wire
engaging coil in a mold. Space 1s left in the mold so that the
one can form a mold cavity around the exterior region of the
twist on wire engaging coil. The interior region of the twist
on wire engaging coll which has a wire engaging surface for
oriping and holding the end of an electrical lead 1s covered
in the mold to prevent molding material from flowing into
the mterior region of the twist on wire connector. Next one
injects a a moldable electrical insulating material such as
polyethylene into the mold cavity to form a housing around
the twist on wire engaging coil. When one removes the
solidified housing from the mold the housing has an interior
region and an opening with the interior region of the housing
proximate the interior region of the twist on wire connecting
coll. In the next step one 1njects an encapsulating materiel
such as a sealant into the interior region of the twist on wire
engaging coil and the interior region of the housing. Once a
scalant 1s located 1n the mterior region of the twist on wire
engaging coll a user can thereafter msert the end of the
clectrical lead 1nto the sealant and into contact with the wire
engaging surface on the imterior region of the twist on wire
engaging coil. Once assembled a user can use the connector
to simultancously form a gripping engagement between the
end of an electrical lead and the wire engaging surface and
a sealant covering on the end of the electrical lead. To grip
and lock the wire 1n the connector the user grasps and holds
the electrical lead while rotating the housing. Rotating the
twist on wire engaging coil causes the wire engaging surface
to bite mto and grip the end of electrical lead. At the same
time sealant covers and encapsulates the end of the electrical
lead 1n contact with the wire engaging surface.
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In an alternate embodiment of my invention I incorporate
an 1msecticide 1nto the plastic so that my connectors can be
used to kill msects that may be attracted to a junction box
containing wire connections. The concept of slow release
insecticides 1n ear tags 1s known in the art and 1n the present
invention it 1s contemplated to use the polymer with a slow
release msecticide for at least a portion of the exterior shell
of the connector.

I claim:

1. A method of making a sealant containing shell around
a ready to use twist on wire connector comprising the steps

of:

placing a ready to use twist on wire connector having an
interior region and an exterior region 1 a mold to
thereby form a mold cavity around the exterior region
of the twist on wire connector, the interior region of the
twist on wire connector having a wire engaging surface
for gripping and holding an electrical lead;

injecting a moldable electrical insulating material ito the
mold cavity and allowing the moldable material to
solidify and to thereby form an electrical msulating
shell around the exterior region of the twist on wire
connector and a chamber for a sealant; and

injecting a scalant into the interior region of the twist on
wire connector to thereby form a shell having both a
twist on wire connector and a chamber for and a sealant
located therein [end] and subsequently forming a seal-
ant covering low resistance electrical connection
around an electrical lend 1n the presence of the sealant
by mserting electrical leads into the shell and the twist
on wire connector, and including the step of grasping
and holding the electrical leads 1n one hand while
rotating the shell with the other hand to thereby lock
and seal the electrical lead 1n the twist on wire con-
nector.

2. The method of claim 1 including the step of placing a
cap on the shell to form an interior region in the shell for
receiving a scalant.

3. The method of claam 1 where the moldable material
injected 1nto the cavity 1s an electrical insulating plastic
material.

4. The method of claim 2 where the cap 1s molded to the
shell with a living hinge.

5. The method of claim 4 where the sealant 1s mserted
through an opening 1n the cap.

6. The method of claim 1 including the step of extending
the mold cavity around the exterior region of the twist on
wire connector so that the moldable material when solidified
forms a retaining ring to lock the twist on wire connector to
the shell.

7. The method of claim 1 wherein one places the twist on
wire connector having a spiral wire coil 1n the mold cavity.

8. The method of claim 1 including the step of forming a
first sealant cavity proximate the interior region of the twist
on wire connector with the first sealant cavity formed to be
in fluid communication with the interior region of the shell.

9. The method of claim 1 including the step of forming a
first sealant cavity and a second sealant cavity in the 1nterior
region of said shell by placing a wire puncturable member
in the chamber of the shell.

10. The method of claim 1 including the step of forming
a puncturable seal on, the shell to thereby form a leakproof
enclosure for a sealant.

11. The method of claim 9 including the step of placing a
first material 1n said first sealant cavity and a second material
in said second sealant cavity with the first sealant material
operable to harden when mixed with the second sealant
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material so that when an electrical lead 1s mserted into said
shell and rotated in said shell the rotation of the electrical
[leads] /ead causes the first and second materials to be mixed
together thereby permitting the materials to harden and
encapsulate the electrical lead 1n the shell.

12. The method of claim 11 wherein a two part epoxy
resin that reacts to harden when the two parts are mixed
together with one part of the epoxy resin 1nserted 1n the first
scalant cavity and the second part mserted in the second
scalant cavity so that when an electrical lead extending into
said twist on wire connector 1s rotated 1t mixes said first part
of the epoxy resin and the second part of the epoxy resin to

thereby cause said epoxy resin to harden around the elec-
trical leads 1n said shell.

13. Amethod of making a sealant containing twist on wire
connector comprising the steps of:

placing a twist on wire engaging coil having an exterior
region 1n a mold to thereby form a mold cavity around
the exterior region of the twist on wire engaging coil,
said wire engaging coil having an interior region with
a first chamber having a wire engaging surface for
oripping and holding the end of an electrical lead
therein;

placing a moldable material into the mold cavity and
allowing the moldable material to solidify to form a
housing around the twist on wire engaging coil with
said housing having an interior region with a second
chamber and an opening, said second chamber of said
housing proximate the first chamber of the twist on
wire connecting coil; and

placing a secalant into the first chamber 1n the interior
region of the twist on wire engaging coil and thereafter
inserting the end of an electrical lead into the sealant
and 1nto contact with the wire engaging surface on the
interior region of the twist on wire engaging coil and
simultaneously forming gripping and electrical engage-
ment between the electrical lead and the wire engaging
surface by grasping and holding the electrical lead
while rotating said housing with the twist on wire
engaging coil thereby causing the wire engaging sur-
face to bite into and grip the electrical lead to produce
a sealant covering over the electrical lead 1n contact
with the wire engaging surface.

14. A waterproof electrical wire connector, comprising.

a. an outer cup made of waterproof material and having
a stdewall and a bottom, the sidewall having a top
edge, an interior surface and an exterior surface, and
the bottom having an upper surface which together
with the interior surface of the sidewall define an inner
chamber of the outer cup;

b. an inner cup completely enclosed in said inner chamber
of said outer cup, the inner cup having a generally
frusto-conical shaped body made of electrical insulat-
ing material and a hollow collar made of electrical
conducting material, the generally frusto-conical
shaped body having an exterior surface engaged with
said interior surface of said sidewall of said outer cup,
a bottom engaged with said upper surface of said
bottom of said outer cup, and a top having an opening
extending into an inner chamber for housing the hollow
collar, and the hollow collar having an interior sur-
face;

c. means for preventing said inner cup from rotating
inside said inner chamber of said outer cup;

d. means for preventing said inner cup from sliding
longitudinally inside said inner chamber of said outer

cup;




US RE37,340 E

13

e. a top cap made of resilient waterproof material and
closed on said outer cup, the top cap having a trans-
verse circular flange resting on said top edge of said
sidewall of said outer cup, a longitudinal circular lip

engaged with said interior surface of said sidewall of s

said outer cup immediately below said top edge of said
sidewall of said outer cup, and a transverse flat cover
having at least one central perforation;

I. means for interlocking said top cap with said outer cup;
and

g. a body of viscous waterproof sealant contained inside
said inner chamber of said outer cup between said flat
cover of said top cap and said inner cup;

h. whereby a twisted joint of two respective conducting
cores of two electrical wires can be inserted into said
inner chamber at said outer cup through said at least
one central perforation of said flat cover at said top cap
and engaged with said interior surface of said hollow
collar of said inner cup which further improves the
electrical connection between said two wires, while
being protected against corrosion by said body of
viscous waterproof sealant which prevents moisture
and water from entering into said inner chamber of
said outer cup through said at least one central per-
foration at said flat cover of said top cap.

15. The invention as defined in claim 14 wherein said

means for preveniing said inner up from rotating inside said

inner chamber of said outer cup comprises a multiplicity of
longitudinal grooves on said exterior surface of said gen-
erally frusto-conical shaped body of said inner cup, and a
multiplicity of matching longitudinal ribs on said interior
surface of said sidewall of said outer cup, where each one
of the multiplicity of matching longitudinal ribs on said
interior surface of said sidewall of said outer cup is engaged
with a respective one of the muliiplicity of longitudinal
grooves on said exterior surface of said generally frusio-
conical shaped body of said inner cup.

16. The invention as defined in claim 15 wherein said
multiplicity of longitudinal grooves on said exterior surface
of said generally frusto-conical shaped body of said inner
cup are equally distributed on a 360 degree circle, and said
multiplicity of matching longitudinal ribs on said interior
surface of said sidewall of said outer cup are also equally
distributed on a 360 degree circle.

17. The invention as defined in clatim 16 wherein there are
five said longitudinal grooves on said exterior surface of
said generally frusto-conical shaped body of said inner cup
and five matching longitudinal ribs on said interior surface
of said sidewall of said outer cup.

18. The invention as defined in claim 14 wherein said
means for preventing said inner cup from sliding longitudi-
nally inside said inner chamber of said outer cup comprises
a transverse circular flange protruding from said interior
surface of said sidewall of said outer cup and located right
above said top of said generally frusto-conical shaped body
of said inner cup.

19. The nvention as defined in claim 14 wherein said
means for interlocking said top cap with said outer cup
comprises al least one transverse circular groove on said
interior surface of said sidewall of said outer cup adjacent
to said top edge of said sidewall of said outer cup, and at
least one transverse outer circular protrusion at said lon-
gitudinal circular lip of said top cap, where said least one
fransverse outer circular protrusion at said longitudinal
circular lip of said top cap is snugly engaged with said at
least one transverse circular groove on said interior surface
of said stdewall of said outer cup adjacent to said top edge
of said sidewall of said outer cap.
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20. The invention as defined in claim 14 further compris-
ing means for preventing said outer cup from rotating while
being held in a user’s hand.

21. The nvention as defined in claim 20 wherein said
means for preventing said outer cup from rotating while
being held in a user’s hand comprises a multiplicity of
longitudinal ribs on said exterior surface of said sidewall of
said outer cup.

22. The nvention as defined in claim 21 wherein said
muliiplicity of longitudinal ribs on said exterior surface of
said sidewall of said outer cup are equally distributed on a
360 degree circle.

23. The invention as defined in claim 22 wherein there are
six said longitudinal ribs on said exterior surface of said
sidewall of said outer cup.

24. The nvention as defined in claim 14 wherein said
transverse flat cover of said top cap further comprises a
muliiplicity of radially disposed narrow perforations.

25. The nvention as defined in claim 24 wherein said
mulitplicity of radially disposed narrow perforations on said

transverse flat cover of said top cap are equally distributed
on a 360 degree circle.

20. The invention as defined in claim 25 wherein there are
eight satd multiplicity of radially disposed narrow perfora-
fions on said transverse flat cover of said top cap.

27. The nvention as defined in claim 14 wherein said
waterproof material is plastic.

28. The inveniion as defined in claim 14 wherein said
electrical insulating material is plasiic.

29. The nvention as defined in claim 14 wherein said
electrical conducting material is metal.

30. The invention as defined in claim 14 wherein said
body of viscous waterproof sealant is a silicone based thick
grease.

31. A method of making a sealant containing twist on wire
connector comprising the steps of:

placing a moldable material into a mold cavity and
allowing the moldable material to solidify to form a
housing having a first chamber for receiving a twist on
wire engaging cotl with said housing having an interior
region with a second chamber and an opening, said
second chamber of said housing proximate the first
chamber for receiving a twist on wire engaging coil;

placing a twist on wire engaging coil having an exterior
region to engage the first chamber for receiving a rwist
on wire engaging coil, said wire engaging coil having
an interior region with a chamber having a wire
engaging surface for gripping and holding the end of
an electrical lead therein; and
placing a sealant into the chamber in the interior region
of the twist on wire engaging coil and thereafter
inserting the end of an electrical lead into the sealant
and into contact with the wire engaging surface on the
interior region of the twist on wire engaging cotl and
simultaneously forming gripping and electrical
engagement between the electrical lead and wire
engaging surface by grasping and holding the electri-
cal lead while rotating said housing with the twist on
wire engaging colil thereby causing the wire engaging
surface to bite into and grip the electrical lead to
produce a sealant covering over the electrical lead in
contact with the wire engaging surface.
32. The method of claim 1 including the step of molding
a lip on the interior region of said shell to hold said twist on
wire connector in said shell.
33. The method of claim 1 including the step of molding
ridges on the interior region of said shell to hold said twist
on wire connector in said shell.
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34. A method of making a sealant containing iwist on wire b. an inner wire connector completely enclosed in said
connector comprising the steps of. inner chamber of said outer housing, means in said
placing a moldable material into a mold cavity and outer housing to hold said wire connector inside said

allowing the moldable material to solidify to form a
housing having a chamber having a wire engaging
surface for gripping and holding the end of an electyi-
cal lead therein with said housing having an interior
region with a second chamber having an opening, said
second chamber of said housing proximate the first
chamber;

placing a sealant into the chamber in the interior region

of the twist on wire connector and thereafter inserting
the end of an electrical lead into the sealant and into
contact with the wire engaging surface on the interior
region of the twist on wire connector and simulta-
neously forming gripping and electrical engagement
between the electrical lead and wire engaging surface
by grasping and holding the electrical lead while
rotating said housing thereby causing the wire engag-
ing surface to bite into and grip the electrical lead to
produce a sealant covering over the electrical lead in
contact with the wire engaging surface.

35. A water resistant electrical connector, comprising.

a. an outer housing made of water resistant material and
having a sidewall and a bottom, the sidewall having a
fop edge, an interior surface and an exterior surface,
and the bottom having an upper surface which together
with the interior surface of the sidewall define an inner
chamber of the outer housing;

inner chamber of said outer housing, the inner wire
connector having an inner chamber with an interior
surface for engaging a wire, the inner wire connector
having a top having an opening extending into the
inner chamber of the outer housing; and

10 g. a body of viscous sealant contained inside said inner
chamber of said wire connector;

h. whereby an electrical wire can be inserted into said
body of said viscous sealant in said inner chamber of
said wire connector and engaged with said interior
surface of said wire connector, while being protected
against corrosion by said body of viscous sealant which
retards moisture and water from entering into said
inner chamber of said wire connector.

20 36. The electrical connector of claim 35 wherein said
means to hold said wire connector includes further means to
prevent said wire connector from sliding longitudinally
inside said inner chamber of said outer housing.

37. The electrical connector of claim 35 wherein said
means to hold said wire connector includes further means to
prevent said wire connector from rotating inside said outer
housing.
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