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ABSTRACT: This disclosure is directed to a connector and a
method for joining electrical conductors thereby. The connec-
tor may be crescent shaped with its interior arcuate walls
defining two cavities for conductors separated by a rib. The
connector is crimped around uninsulated portions of the wires
to form an electrical and mechanical connection. The conduc-
tors may be secured into the connector seriatim or simultane-
ously.
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1
DUAL-WIRE CONNECTOR

BACKGROUND

It is general practice to solder electrica! conductors when a
joint between them is desired. This procedure does not
produce a uniformly good electrical connection and, in par-
ticular, does not produce a good mechanical joint. Further dif-
ficulties arise when one of the wires is a-braided wire which
must be partially pulled off its insulation. To meet these dif-
ficulties, solderless connectors have been developed to join
wires by crimping a metal sleeve around them. The typical
metal connector, which may be a disc of malleable metal with
a single hole therein, raises problems when used to join two
wires of different sizes. In such a case it is difficult to crimp the
connector uniformly about the two wires in a single opening
and to obtain uniform contact of the connector about the sur-
faces of the wire. If two holes of different size are provided in
the connector it is usually necessary to insert both wires into
the connector prior to crimping. The present invention is
directed to an improved construction for a connector and
method of connection which provides the required mechani-
cal attachment and intimate electrical contact between two
wires. ‘

THE INVENTION

. This invention is directed to an improved electrical connec-
tor of a malleable and electrically conductive metal, having an
open slot which defines two openings to receive and grip wires
of different sizes. The connector is defined by two arms and an
intermediate integral connecting portion therebetween. Each
of the arms have first and second inner arcuate surfaces, by
which these surfaces are adapted to surround and grip con-
ductors placed therein upon crimping together the arms of the
connector. Each of the second or outer set of arcuate surfaces
is positioned near the extremity of each of the arms and is
larger than the first or inner set of arcuate surfaces which are
positioned near the intermediate connecting portion. The
electrical connector also has an integral rib between the first
and second arcuate surfaces on each of the arms, and a slot in
the connecting portion between the inner arcuate surfaces.
This slot facilitates crimping of the arms, about a conductor
placed within the inner arcuate surfaces. Upon crimping con-
nector, the arms come together to an extent that the inner ar-
cuate surfaces securely grip a first conductor and the opposed
ribs abut. A mandrel may be placed between the extremities of
the arms during this operation to maintain the spacing
therebetween. Further crimping of the connector with a
second conductor between the outer arcuate surfaces brings
the arms together so that the extremities of the arms abut.
Thus, by this invention an excellent mechanical and electrical
connection is obtained between the two conductors.

The one-piece connector is capable of forming an elec-
tromechanical connection, for example, between a ground
wire to an exposed shield or braided wire. Further, the ground
wire can be preassembled with the connector by a applying
pressure at points or areas located on opposite external sides
of the connector in the areas nearest the connecting portion,
that is , at places which will permit the imposed pressure to
cause a slight coming together of the inner set of surfaces on
the ground wire without detrimentally stressing the connector.
Additionally, the integrity of the spacing between the outer set
of surfaces can be maintained by inserting a rigid mandrel
therein during a preassembling operation with a ground wire.
Once the connector is placed over the shield or braided wire
the entire connector is crimped to effect the connection.

It is noted that the connector can be applied to the end of a
shield or braided wire or at intermittent points due to the
crescent shape which allows a radial movement of the connec-
tor with respect to the wire,

The invention will be defined in greater detail by reference
to the following figures:

FIG. 1 depicts a connector of this invention;

FIG. 2 depicts the connector and first conductor secured
therein;
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FIG. 3 depicts the connector and two conductors secured
therein; and

FIG. 4 depicts a modified connection of the connector after
being tightly crimped into a hexagonal shape about two con-
ductors.

As illustrated in FIG. 1, the connector has a body 1 of
generally crescent shape which, however, is intended to in-
clude similar configurations such as C- or U-shaped. The con-
nector is integrally defined by two arms, 2 and 3, integrally
connected by an intermediate portion 4. The crescent shape is
defined by its outer surface 5. The arcuate inner wall surfaces
of the crescent, 6 and 7, form two main cavities, respectively,
one cavity 8 and one larger cavity 9, for receiving electrical
conductors therein. These arcuate inner wall surfaces have
radii, R, of about 0.013 inch for inner walls 6, and 0.031 inch
for inner walls 7. These dimensions, as with others set forth
below, are of course only to illustrate a particular embodiment
since the connectors of this invention may be made in a wide
variety of sizes. The two main cavities 8,9 are separated by
channel 10 defined by opposed integral ribs 11 on the inner
walls. During use this channel 10 closes upon crimping of the
connector, as set forth below. In addition, a slot 12 which runs
the length of the connector is formed midway of the connect-
ing portion 4 of the connector to reduce the cross section of
the connector at this point in order to facilitate crimping. The
mouth of the connector is defined by flat inner wall sections
13 which are in opposed relation to abut upon crimping of the
connector.

The connector of this invention is particularly adapted to
electrically and mechanically join two conductors which have
exposed conductive surfaces. One of the conductors 14, for
example an ordinary lead or ground wire, is of a size which
permits its insertion into cavity 8. The lead wire 14 may be
threaded from the end a short distance through the cavity 8, or
if use of the end of the conductor is not desired or convenient
the body of the conductor may be slipped through the mouth
of the connector and thence through channel 10 and nested
into the cavity 8.

As shown, after the first conductor 14 is placed in the cavity
8, the connector is then crimped about the conductor 14, for
example, by pressure at points 15 and 16 on the arms of the
connector near the connecting portion. During the crimping
operation, a rigid member or mandrel (not shown) is inserted
between the inner walls 13 of the connector to maintain suffi-
cient space therebetween for subsequent insertion of a second
conductor into cavity 9. During this first crimping operation
the points 15, 16 of pressure and the applied pressure are such
that the walls of the cavity 8 are brought together slightly to
grip the wire 14 without detrimentally stressing the connector
1 and without closing the arms 2, 3 to any significant degree, if
any. Thus, the inner walls 6 of the connector 1 substantially
completely surround the lead wire 14 providing an excellent
mechanical and electrical joint. The crimped connector about
the lead wire 14 forms an embodiment of the invention which
may be used and sold as a unit for later attachment to a second
wire.

Referring to FIG. 3, the second conductor for use in the
connector is preferably a braided or shielded wire 17 of larger
size than the first conductor. The second conductor 17 may be
inserted into the connector in the same manner as the first
conductor 14. The connector may be used in either of the
forms as shown in FIGS. 1 or 2, that is, with or without the first

.conductor 14 prestressed thereto. For example, with the con-

nector of FIG. 1 a single crimping operation may be carried
out after both wires are placed in the connector; whereas with
the smaller wire 14 first crimped in place, the second wire 17
is thereafter inserted and the connector 1 is crimped about
both wires, The shielded wire 17 which is formed with an
outer insulation 21, braid 18, an inner concentric layer 19 of
dielectric material and a central conductor 20 is stripped of a
section of outer insulation 21 to expose a portion of the braid
18 so that upon crimping of the connection 1 about the
stripped area the inner arcuate walls 7 contact the braid 18 to
form a secure electrical joint between the ground wire 14 and
the braid 18.
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Referring to FIG. 4, the connector 1 can alternatively be
compressed into a hexagonal shape, for example, by the use of
a hexagonal crimping tool. In this instance, the soft ductile
characteristics of a powdered copper connector can be used
to facilitate the deformation of the connection into the hex-
agonal shape. Alternatively, the connector may be com-
pressed by a tool having a pair of semicircular jaw openings to
form a substantially cylindrical outer wall surface on the con-
nector. In either instance, the compacting produces a gastight
contact between all inner surfaces of the connector, and
between the conductor and connector. The slot 12, channel
11 and the mouth formed by wall sections 13 completely close
during crimping and the conductors are securely gripped
around their circumference by inner walls 6 and 7.

Typical dimensions of a connector of this invention are ap-
proximately 0.15 inch square and about 0.09 inch thick. It
may be made of any malleable, or soft ductile current-conduc-
‘tive metal, such as copper, tin-coated copper, bronze, alu-
minum, suitable alloys and the like. Preferably, the connectors
are made of sintered powdered metal, such as copper powder,
which, after being crimped to the conductors by compression,
can easily be broken away by the application of a tensile force
to the connector as desired. The use and fabrication of this
type of metal in a connector is set forth in detail in U.S Pat.
No. 3,345,452 which is incorporated herein by reference. The
metal powder compact is distinguished from other metal con-
nectors by its compressive-tensile leading characteristics. The
metal compact is sufficiently ductile or malleable so that it
deforms to completely surround the conductors during com-
pressive crimping but is sufficiently frangible so that it will
break into pieces when a tensile force is applied to it, for ex-
ample by the flattening action of plier jaws.

Preferably, to make the connector very conductive and
more suitable in application to a conductor and more frangi-
ble under tensile forces, the sintered connector is made from
materials comprised of a mixture of copper powders, a max-
imum of 60 percent of which is smaller than 325 mesh and the
remainder of which is smaller than 150 mesh, thoroughly
blended. This mixture is introduced into a die cavity and
through the actions of a punch pressed so tightly within the
cavity that the powder compacts and adheres into a fairly uni-
tary mass and will readily hold together when removed from
the mold.

If desired, an air and moisture impervious resinous coating
may be applied to the connector to prevent corrosion of the
connector. This coating may be applied to any of the connec-
tors of the type disclosed herein.
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This invention has been described in terms of specific em-
bodiments set forth in detail . Alternative embodiments will be
apparent to those skilled in the art in view of this disclosure,
and accordingly such modifications are to be contemplated
within the spirit of the invention as disclosed and claimed
herein.

What is claimed is:

1. The combination of an electrical connector and a con-
ductor secured therein, said connector being of a malleable,
ductile, electrically conductive metal having two arms forming
an open recess diverging outwardly at the extremities thereof
and integral intermediate connecting portion therebetween,
each of said arms having first and second arcuate surfaces,
said second arcuate surfaces being positioned near the ex-
tremities of said arms to form a closable wire-receiving open-
ing, said second arcuate surfaces being larger than said first ar-
cuate surfaces, and an integral rib between said first and
second arcuate surfaces on each of said arms, said rib on each
arm being in substantially abutting position with each other
and said first arcuate surfaces being in tight mechanical con-
tact with said conductor

2. An integral electrical connector of malleable ductile
metal having a pair of arms and an integral connecting portion
therebetween defining an open recess between the arms, each
of said arms having a first and second inner arcuate surface,
each of said second arcuate surfaces being positioned near the

extremity of each of said arms and beingilat[ger in length than
said first'arcuate surfaces, and each of said first surfaces being

positioned near said connecting portion, each of said arms
having an integral rib disposed between said first and second
arcuate surfaces, said integral ribs providing a first pair of op-
positely outwardly diverging surfaces, and the extremities of
the arms providing a second pair of opposed surfaces that are
divergent outwardly at a greater angle than the surfaces pro-
vided by the ribs, said arms being formed to cause said first ar-
cuate surfaces to surround and grip a first conductor placed
therein and to cause said integral ribs to be in abutting rela-
tionship thereto upon crimping together the portions of said
arms containing the first arcuate surfaces while maintaining
open said recess between the second arcuate surfaces to per-
mit later insertion and crimping the second arcuate surfaces
about a second conductor.

3. An integral electrical connector as in claim 2 wherein the
connector is crescent shape in configuration.

4 An integral electrical connector as in claim 2 wherein the
connector is made of a sintered powdered metal.

% * * *
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