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(57) Abstract

An electrical connector (20) has a first connecﬁng end (21) and a second connecting end (22) with the first connecting end (21) being

| electrically conductively slidable with respect to the second connecting end (22). The connecting end (22) has an electrically conductive pin

(28) protruding therefrom and the connecting end (21) has a socket (23) defined by an electrically conductive cylinder (24). The cylinder
(24) has a circumferential groove (26), located on an inner surface of the cylinder (24), adapted to retain a spring element (27). The spring
element (27) permits an electrically conductive sliding friction connection with the exterior of the pin (28).
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ELECTRICAL CONNECTOR

FIELD OF INVENTION

The present invention relates to én electrical
connector and, more particularly, to an electrical
connector which can maintain conduction over a limited
displacement during expansion or contraction of the
conhector.

BACKGROUND ART

A typical prior art connector includes a first
connecting end electrically conductively connected to a
second connecting end. The electrical connection between
the two is made by a braid woven from conductive material
such as copper strands or the like.

Removeable electrical connection is ﬁade to the end of
the second connecting end by a contact arm. 1In use, cables
or other electrically conductive arrangeménts are connected
to both the first connecting end and to the contact arm of
the second connecting end.

When such a prior art connector expands or contracts
the braid is stretched and then compressed.

Problems with such prior art include the fact that the
wires of the braid can become loose or rupture after
repetitive stretching and compression. Also, the prior art

does not permit of easy or simple construction as part of

an automated assembly line process.

SUMMARY OF THE INVENTION

According to one aspect of the invention, there is

‘provided an electrical connector having a first connecting
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end and a second connecting end and wherein the first
connecting end is electrically conductively slidable with
respect to the second.connecting end.

Preferably one of the connecting ends has an
electrically conductive pin protruding therefrom and the
other end has a socket defined by an electrically
conductive cylinder, the pin being adapted for electrically
conductive slidable insertion within said cylinder.

The cylinder may have a circumferential groove located
on an inner surface thereof adapted to retain a spring
element. Such a spring element may comprise a mid section
lying in a first plane and end sections lying in a second
plane, the second plane being offset a radial distance from
the first plane. Preferably, the first plane is parallel
to said second plane.

The mid section of the spring element may be adapted to
be urged against an exterior surface of said pin whilst
said end sections are adapted to be urged against an inside
surface of said electrically conductive cylinder as a
consequence of radially induced tension within said spring
element.

Preferably, the inside diameter of said spring element
permits'of an electrically conductive sliding friction
connection with the exterior surface of said pin as said
pin moves past said spring element within said cylinder.

In a particular form of the invention, the electrical

connector includes an additional helical spring adapted to

resist displacement of the connecting ends towards each
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other. Preferably, the helical spring comprises an outer
spring mounted around and longitudinally along the outside
of said socket and pin.

Where the helical spring is utilised, it may be
hecessary to ensure that the tensile strength of the
helical spring is sufficient to overcome frictional forces
encountered as the pin slides within the socket. These
frictional forces will be the result, primarily, of the
action of the spring element.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a partly sectioned side view of an
electrical connector according to one
embodiment of the present invention, with
the connector shown in an expanded
position, |

Fig. 2 is a view similar to Fig.‘1 with the
connector shown in a contracted position,
and

Fig. 3 is an enlarged view of the spring element
shown in Figs. 1 and 2.

DESCRIPTION OF THE PREFERRED EMBODIMENT

The electrical connector 20 comprises a first
connecting end 21 and a second connecting end 22 adapted
for relative axial movement with respect to one another
whilst maintaining an electrical connection therebetween.

In this instance, the first connecting end 21 includes

a socket portion 23 protruding therefrom in the direction

‘0of second connecting end 22. The socket portion 23
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comprises an electrically conductive, open ended, hollow
cylinder 24 that defines a cylindrical cavity 25 therein.

On the inner surface of the cylinder 24, located
towards its open end, fhere is a circumferential groove 26
adapted to receive and retain electrically conductive
spring element 27. The spring element 27 is sized so that
it can be inserted when compressed into the cylindrical
cavity 25 from the open end of the cavity. The spring
element 27 expands into and is retained by groove 26 as it
is moved down cavity 25 at the time when the electrical
connector 20 is being assembled.

Spring element 27 is sized and shaped such that when
pin 28 is slidably inserted into cavity 25, it‘will be
frictionally electrically connected via spring element 27
to socket 23 and hence to first connecting end 21.

In this particular embodiment (see Fig. 3) spring
element 27 comprises a mid section 37 lying in a first
plane and end sections 38, 39 lying in a second plane. The
end sections 38, 29 are attached to opposed ends of mid
section 37 by way of respective connecting portions 40, 41
such that the plane of the mid section 37 is offset a
predetermined radial distance from the plane of end
sections 38, 39.

Pin 28 protrudes in the direction of first ;onnecting
end 21 from second connecting end 22. The first connecting

end 21 terminates in a first cylindrical member 29 fixedly

-and electrically connected to pin 28. The second

- :connecting end 22 includes a second cylindrical member 30
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adapted for abutting electrical connection to first
cylindrical member 29 by way of contact surfaces 35, 36.

Outer helical spring 31 is mounted around and
longitudinally along the outside of socket 23 and pin 28,
as generally illustrated in Figs. 1 and 2, so as to provide
resistance to the approach of pin 28 towards and into
socket 23 by action against faces 32, 33. |

In use, an electrically conductive member such as a
wire (not shown) is constrained for electrical conduction
within the first connecting end 21 by compressive fit
within aperture 34. The second cylindrical member 30 is
also electrically conductively connected to an electrically
conductive member (not shown).

The second cylindrical member 30 can be electrically
connected to the first cylindrical member 29 by axial
abuttmént of contact surfaces 35, 36‘whiCh, in the process
of being effected, causes the second connecting end 22
including pin 28 to approach the first connecting end 31
whereby pin 28 slides within socket 23 to a limit of
contfacted movement as shown in view B of Fig. 2.
Throughout this manoeuvre, electrical connection between
the first connecting end 21 and the second connecting end

22 is maintained by virtue of the electrically conductive

'friétional movement of the outer surface of pin 28 within

spring element 27.

In practice at least the components comprising the

first connecting end 21, (including cylinder 24), the

--spring element 27, the pin 28, the first cylindrical member
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29 and the second cylindrical member 30 will be made from
electrically éonductive material so as to effect an
electrically conductive connection throughout the
electrical connector 20. Insulating material may be
applied to the outside of the connector as appropriate and
if necessary.

INDUSTRIAL APPLICABILITY

The electrical connector of the invention may be used
wherever two electrical leads are to be releasably

connected together.
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CLAIMS

1. An electrical connector having a first connecting end
and a second connecting end and wherein the first
connecting end is electrically conductively slidable with
respect to the second connecting end.

2. An electrical connector according to claim 1 wherein
one of the connecting ends has an electrically conductive
pin protruding therefrom and the other end has a socket
defined by an electrically conductive cylinder, the pin
being adapted for electrically conductive slidable
insertion within said cylinder.

3. An electrical connector according to claim 2 wherein
the cylinder includes a circumferential groove located on
an inner surface thereof adapted to retain a spring element
‘therein.

4. An electrical connector according to claim 3 wherein
the spring element comprises a mid section lying in a first
plane and end sections lying in a second plane, the second
plane being offset a radial distance from said first plane.
"5. An electrical connector according to claim 4 wherein
the first plane is parallel to said second plane.

6. An electrical connector according to claim 4 wherein
the mid section of the spring element is adapted to be
*ﬁrged against an exterior surface of said pin whilst said
end sections are adapted to be urged against an iﬁside
surface of said electrically conductive cylinder as a
consequence of radially induced tension within said spring

element.
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7. An electrical connector according to claim 6 whereinA
the inside diameter of said spring element permits an
electrically conductive sliding friction connection with
the exterior surface of said pin as said pin moves past
said spring element within said cylinder.

8. An electrical connector according to claim 1 furthér
including a helical spring adapted to resist displacement
of the connecting ends towards each other.

9. An electrical connector according to claim 8 wherein
the helical spring comprises an outer spring mounted around
and longitudinally along the outside of said socket and
pin.

10. An electrical connector according to claim 9 wherein
the tensile strength of the helical spring is sufficient to
overcome frictional forces encountered as the pin slides

within the socket.
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