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Description

BACKGROUND OF THE INVENTION

1. FIELD OF THE INVENTION

This invention concerns connectors for electrical
wires, cables, leads, conductors and the like, and
more particularly, to a new and improved switch or
connector plug for use in making temporary electrical
connection to or from electrical conductors and an
electrically operated machine or switchboard or any
similar terminal of the type having a plug-receiving
socket, such as a spring clip socket. Specifically, this
invention concerns solderless, non-crimp connectors
for electrical conductors suitable for use in wiring
power circuits, audio and video components and
other communications lines.

More particularly, the electrical connector of the
invention is adapted to connect a current carrying
conductor, especially alarge diameter speaker wire or
cable typically used in high power audio entertain-
ment systems, to a terminal having a plug-receiving
socket, such as is typically found in loud-speakers,
amplifiers and other audio equipment for commercial
and home use.

2. DESCRIPTION OF THE PRIOR ART

The use of soldering or crimping to hold electrical
conductors such as wire or cable in place in a connec-
tor is recognized and widespread. The difficulty en-
countered with these methods are the expense, in-
convenience and difficulty of manipulation.

This problem is avoided by the screw-in or mold-
ed fit connector. The difficulty encountered is that
these connectors are generally not secure and re-
quire additional clamping means to prevent uninten-
tional loosening of the wire. An example of such a con-
nector is disclosed by FR-A-0 806 320. The connector
is provided with a tapered, internally threaded, bore,
extending inwardly from an open end of the connec-
tor. The bore is provided with threads which, upon ro-
tation of the connector, engage and press into a con-
ductor in non-abrasive manner such that inter-locking
threads are formed.

SUMMARY AND OBJECTS OF THE INVENTION

Accordingly, it is an object of this invention to pro-
vide a simple and inexpensive but effective connector
for securing the stripped end of an insulated wire or
cable without the use of solder, crimping, threading
tools, or other external joining means for connection.

It is another object of this invention to provide a
strong and efficient electrical connector which may
be readily and securely attached to or disconnected
from a wire or cable and which secures said conduc-
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tor in position and obtains electrical connection solely
through the gripping of the conductor by means of
threading.

It is a further object of this invention to provide a
non-crimp, solderless, reliable and easy to use con-
nector for securely connecting a conductor to a termi-
nal or other structure to establish electrical and
mechanical connections therebetween.

Yet another object of the invention is to provide a
one-piece solderless, non-crimp connector for firmly
gripping a conductor and positively locking it against
withdrawal by an outward pull on that conductor.

The foregoing objects are achieved in accor-
dance with the present invention by the connector de-
fined by claim 1.

DESCRIPTION OF THE DRAWINGS

Further objects and advantages of the invention
will appear from the following description as well as
from the accompanying drawings which illustrate a
certain embodiment of the invention. Similar refer-
ence numerals refer to similar elements throughout
the several views.

Fig. 1is a perspective view of an exemplary elec-

trical connector in line with the prior art;

Fig. 2 is a left end elevational view of the connec-

tor shown in Fig. 1;

Fig. 3 is a right end elevational view of the con-

nector shown in Fig. 1;

Fig. 4 is a sectional view of the connector shown

in Fig. 1 taken along line 4-4 of Fig. 3;

Fig. 5 is similar to Fig. 4 with a conductor inserted

in the connector;

Fig. 6 is a side view of the connector shown in Fig.

1 inserted in a complementary socket shown in

cross-section which socket is typical of any suit-

able and proper device of this nature;

Fig. 7 is a fragmentary sectional view of the con-

ductive body member of a connector according to

the invention with threading shown in two stages.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

The invention comprises a one-piece, solderless,
non-crimp electrical wire connector for effecting con-
nection between the stripped ends of an insulated
electrical conductor and a socket of a terminal of the
type having a plug-receiving bore, as shown specifi-
cally in Fig. 7.

Referring to Figs. 1 and 4, there is shown a con-
nector 10 formed of a single piece of metal which in-
cludes a conductive body member 11 having a ta-
pered bore 12 extending inwardly from one end there-
of and a plug portion 13 for attachment to a corre-
sponding socket of a terminal or the like at its oppo-
site end. The bore is closed at its small end by an end
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wall 14 and open at its large end to receive the end
of an electrical conductor 15, such as a wire or cable
of the single or multiple strand type. The bore 12 pre-
ferably is tapered at a taper angle in the range of ap-
proximately 10 to 30 degrees. Such a connector is
known from FR-A-0 806 320, disclosing a thread pitch
which is constant along the length of the bore.

The tapered walls 16 of the bore 12 are provided
with internal threads 17 which constitute teeth for en-
gaging and firmly gripping the conductor wire or cable
15, so as to prevent the conductor from easily being
withdrawn from the bore of the connector. The thread-
ing may be of any conventional form, but saw tooth
threading is preferred. Left handed or right handed
threading may be provided. The open end of the bore
may optionally carry a counterbore, not shown, to re-
ceive the insulation of the conductor.

An elongated plug portion 13 extends generally
axially from the opposite end of the body member 11.
The plug portion 13 is adapted to be inserted and
seated upon a complementary socket or receptacle
18 of a terminal 19. The socket 18 for securing the
plug portion 13 may be of any desired construction
and is screwed to or in electrical union with a terminal
19. Shown in Fig. 6 is a socket of the spring clip type
having a bottom spring clip contact 20 housed in a
fixed insulated housing 21 and a top spring clip con-
tact 20a housed in an insulated pivoted housing 22,
the pivot being indicated at 23. Pressure exerted on
the insulated pivoted housing 22 causes the contacts
to open, releasing the plug portion 13 from the socket.
Plug portion 13 is optionally notched to obtain a snug
and secure fit within the complementary socket. It will
be understood that the plug portion 13 including the
notches and its complementary socket 18 illustrated
in Fig. 3 are merely representative and are not in-
tended to be limiting. Although three notches are
shown it will be understood that more or less notches
may be provided, the only constraint being the secur-
ity of the connection. Sample dimensions shown are
for purposes of illustration only.

In securing a conductor wire within the connector
according to the prior art, it is merely necessary to in-
sert the end of the conductor wire into the tapered,
threaded bore of the connector until the end of the
wire projects well into the bore and to turn or screw
the connector onto the wire so as to advance the end
of the wire into the bore until it seats in the position
shown in Fig. 5, so that the end of the wire approaches
or contacts the end wall of the bore. As the connector
is rotated or screwed around the wire, the internal
bore threading engages the conductor by biting or
forming against the surface of the wire to tightly
clamp the wire in the wire-receiving bore so that it is
difficult to pull the wire out of the connector using or-
dinary force. Atight, effective electrical connection is
thus provided without the use of solder, crimping by
dies or other wire-holding means. Simultaneously,
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good electrical contact with the wire is established.

The connector is adapted to be threaded or
screwed onto the end portion of a conductor wire or
cable, cutting or forming a corresponding thread on
the outer surface of the relatively soft conductor wire
or cable, as the conductor advances longitudinally
into the bore. The connector is preferably constructed
of any rust-proof metal of sufficient hardness to cut
threads in the relatively soft copper customarily used
for wire conductors. The thread valleys advanta-
geously offer an increased surface area on the con-
nector bore for interfacial contact with the conductor,
thereby reducing the electrical resistance of the con-
nection. Where the thread is cut, a bright clean con-
tact is obtained. When formed, the wire rolls into the
bore threading without direct surface pressure, where
the wire is soft and/or multi-stranded. Thus, rolling
rather than cutting or abrading of the conductor oc-
curs. The conductor wire is pressed securely against
the threaded bore surfaces so that the tips of each
thread are wedged into the valleys of its complemen-
tary thread to thereby effectively lock the conductor
to the connector. The tight fit between the conductor
and the bore threading reduces the possibility of with-
drawing the wire from the connector by a heavy pull
and results in a permanent electrical connection
which can easily be made without special tools.

As the connector is twisted or screwed onto the
conductor wire, the conductor is forced to the interior
of the bore. The metal bore threads directly engage
the conductor wire and smoothly groove or thread the
surface of the wires. As the connector is smoothly
twisted over the wires, the partial threads formed in
the conductors become increasingly hardened until
the wires work-harden sufficiently to prevent further
thread formation. At this point, the ends of the con-
ductor will substantially cease their inward movement
in the bore and will begin to rotate with the bore. This
rotation further coils the insulated portion of the con-
ductor outside of the connector and results in a very
tightly wound connection between the wire. The
twisting action ceases when the user can no longer
rotate the connector on the conductor. The plug por-
tion of the body member is then inserted into the com-
plementary socket, and the connector is secured in
place within the socket.

The bore threads are provided with predeter-
mined, pointed tips that smoothly groove and displace
the metal of the conductor thereby forming interlock-
ing threads in the conductor without abrasion. The
tips of the bore threads have a predetermined diam-
eter in the range of approximately .5 mm to approxi-
mately 8 mm, it being understood that the diameter of
the threads depends on the degree of taper and that
the threads may taper down to virtually nothing. Tips
of adjacent threads are spaced a distance apart such
that a valley between adjacent threads is provided to
receive and engage with metal worked from the con-
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ductors by the pressure of rotating said connector on
said conductor. The valley between adjacent threads
may be flat in cross section or may terminate in a
point. The sides of the threads leading up to the tips
are preferably flat and smooth.

With multi-strand wire it is important that the bore
threads not cut or abrade the wire as the connector is
turned or screwed onto the wire. To provide the best
contact between the bore threads and the conductor,
it is necessary that the soft conductor be grooved or
threaded, rather than cut or abraded.

The threading, shown as in one stage in Fig. 4 ac-
cording to the prior art, is according to the invention
in two stages, as shown in Fig. 7, with the first stage
at a pitch of approximately 4,8 threads/cm (12
threads/inch, 12 TPI), and the second at a pitch of ap-
proximately 9,6 threads/cm (24 threads/inch, 24 TPI).
Thread height is a function of thread pitch. Thus, for
a pitch of 24 TPI, the thread height is in the range of
approximately 1 mm to 3 mm, and at 12 TPI, the
height is in the range of approximately 4 mm to ap-
proximately 6 mm.

Once the conductor is secured in place within the
connector, it cannot be removed unless the connector
is counter rotated to retract the end of the conductor
from the connector bore. Each time the connector is
removed from or replaced on the wire, the contact
faces of both the conductor and the connector bore
threads are cleaned and brightened.

It is contemplated that connectors of various si-
zes, lengths and widths be available to accommodate
conductors of various dimensions. For purposes of
audio equipment, the connector bore should be in the
range of, but not limited to, 1 mm to 6 mm in diameter.
It is further contemplated that the connector plug por-
tion be available in a variety of design shapes and si-
zes to adapt to various commercially available sock-
ets.

It is noted that although this invention is descri-
bed in the context of an audio reproduction system,
the invention herein may be employed in any system
where a secure electrical connection is desired.

Claims

1. A one-piece, solderless, non-crimp electrical
wire connector for effecting connection between
the stripped end of an insulated electrical con-
ductor and a socket of the terminal of the type
having a plug-receiving bore, comprising:

a conductive body member (11) having a
tapered bore (12) extending inwardly from an end
thereof, said bore (12) being tapered to its small
end and open at its large end to receive an elec-
trical conductor (15), said bore having a first
stage extending inwardly from said first end and
a second stage extending from said first stage to
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the small end, the thread pitch of said second
stage, being larger than the thread pitch of said
first stage, said conductor receiving bore (12)
having internal threads (17) for engaging and
gripping said conductor (15), said threads (17)
acting as a non-abrasive metal-Working surface,
an elongated plug member (13) extending gener-
ally from the opposite end of said body member
(17), said plug member (13) adapted to be insert-
ed and seated upon a complementary socket (18)
of a terminal (19), wherein rotating said connector
on said conductor (15) causes the threaded sur-
faces of said bore (12) to engage and be pressed
into said conductor (15), locking said conductor
(15) within said bore (12) and forming an electri-
cal connection.

2. The electrical connector of claim 1, wherein said
conductor-receiving bore (12) is tapered in the
range of approximately 10° to 30°.

3. The electrical connector of claim 1, wherein said
bore (12) is provided with saw-tooth threads (17).

4. The electrical connector of claim 1, wherein the
outer surface of said plug member (13) of said
connector is notched.

5. The electrical connector of claim 1, wherein said
bore (12) ranges from approximately 1 mm to 6
mm in diameter.

Patentanspriiche

1. Einteiliger, I6tloser, nicht pressender, elektri-
scher Drahtsteckverbinder zum Bewirken einer
Verbindung zwischen dem abisolierten Ende ei-
nes isolierten elektrischen Leiters und der Buch-
se eines Anschlusses, welcher eine einen
Stecker aufnehmende Bohrung aufweist,
der ein leitendes Kdrperteil (11) mit einer koni-
schen Bohrung (12) enthélt, die sich von einem
Ende des Kérperteiles nach innen erstreckt, wo-
bei die Bohrung (12) zu ihrem engen Ende hin ko-
nisch zulduft und an ihrem weiten Ende zwecks
Aufnahme eines elektrischen Leiters (15) offen
ist, wobei die Bohrung einen ersten Abschnitt, der
sich von dem ersten Ende nach innen erstreckt,
sowie einen zweiten Abschnitt, der sich von dem
ersten Abschnitt bis zum engen Ende erstreckt,
aufweist, die Gewindeteilung des zweiten Ab-
schnittes gréRer als die Gewindeteilung des er-
sten Abschnittes ist, die den Leiter aufnehmende
Bohrung (12) ein Innengewinde (17) zum Eingriff
in und Greifen des Leiters (15) aufweist, wobei
das Gewinde (17) als abriebfeste metallverarbei-
tende Oberfldche wirkt, und ein langliches
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Steckerteil (13) vorgesehen ist, das sich im allge-
meinen an dem gegeniiberliegenden Ende des
Korperteiles (11) erstreckt, wobei das Steckerteil
(13) zum Einfiigen und Aufsetzen auf eine kom-
plementare Buchse (18) eines Anschlusses (19)
vorgesehen ist und wobei Drehen des Steckver-
binders an dem Leiter (15) dazu fiihrt, daR die Ge-
windeoberflachen der Bohrung (12) in den Leiter
(15) eingreifen und eingeprellt werden, wodurch
der Leiter (15) innerhalb der Bohrung (12) verrie-
gelt und eine elektrische Verbindung gebildet
wird.

2. Elektrischer Steckverbinder nach Anspruch 1,
dadurch gekennzeichnet, daB die leitungsauf-
nehmende Bohrung (12) konisch im Bereich von
ungeféhr 10° bis 30° ist.

3. Elektrischer Steckverbinder nach Anspruch 1,
dadurch gekennzeichnet, daB die Bohrung (12)
mit einem Sagezahngewinde (17) versehen ist.

4. Elektrischer Steckverbinder nach Anspruch 1,
dadurch gekennzeichnet, daB die AuRenfldche
des Steckerteiles (13) des Steckverbinders ge-
kerbt ist.

5. Elektrischer Steckverbinder nach Anspruch 1,
dadurch gekennzeichnet, daB der Durchmes-
ser der Bohrung (12) von ungefdhr 1 mm bis 6
mm reicht.

Revendications

1. Connecteur de fil électrique, non serti, sans sou-
dure et d'une seule piéce, pour réaliser une
connexion enfre [I'extrémité dénudée d'un
conducteur électrique isolé et une prise d'une
borne du type comportant un trou de réception de
fiche, comprenant :

- un organe formant corps conducteur (11)
ayant un trou biseauté (12) s’étendant vers I'inté-
rieur a partir d’'une extrémité de celui-ci, ledit trou
(12) étant biseauté a sa petite extrémité et ouvert
a sa grande extrémité pour recevoir un conduc-
teur électrique (15), ledit trou ayant un premier ni-
veau s'étendant vers l'intérieur a partir de ladite
premiére extrémité et un second niveau s’éten-
dant a partir du premier niveau vers la petite ex-
trémité, le pas de filet dudit second niveau étant
plus grand que le pas de filet dudit premier ni-
veau, le trou de réception de conducteur (12)
ayantdes filets internes (17) pour coopérer et ac-
crocher ledit conducteur (15), lesdits filets (17)
agissant en tant que surface de travail de métal
non abrasive, un organe de fiche allongé (13)
s’étendant de maniére générale a partir de I'ex-
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trémité opposée dudit organe formant corps (17),
ledit organe de fiche (13) étant adapté pour étre
inséré et reposé sur une prise complémentaire
(18) d’'une borne (19), dans lequel la rotation du-
dit connecteur sur ledit conducteur (15) entraine
les surfaces filetées dudit trou (12) a coopérer et
a étre presser dans ledit conducteur (15),
verrouillant ledit conducteur (15) dans ledit trou
(12) et formant une connexion électrique.

Connecteur électrique selon la revendication 1,
dans lequel ledit trou de réception de conducteur
(12) est biseauté dans une plage d’approximati-
vement 10 & 30°.

Connecteur électrique selon la revendication 1,
dans lequel ledit trou (12) est prévu avec des fi-
lets (17) en forme de dents de scie.

Connecteur électrique selon la revendication 1,
dans lequel la surface extérieure dudit organe de
fiche (13) dudit connecteur présente des enco-
ches.

Connecteur électrique selon la revendication 1,
dans lequel ledit trou s’étend d’a peu prés 1 mm
a 6 mm en diamétre.
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