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(57) Abréegée/Abstract:

The present invention relates to electrical connectors, and in particular to an electrical connector providing a means for establishing
an automatic grounded termination point for the connector upon disconnection of the connector from an external signal source or
recelving device. In the absence of an external electrical connection, the connector will be configured to establishing an automatic
grounded termination point to eliminate the effects of stray capacitances, spurious extraneous signals and signal reflections on the
circuitry connected to conductor. When coupled to an external connector, the connector ground connection will be broken to
permit establishing a signal path for external circuitry. Also, a capacitive material can optionally be placed in series with the
grounding resistive element assembly to block direct current to the resistive element In its grounded state that would otherwise
overheat and damage the electrical resistor material.
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ABSTRACT
The present invention relates to electrical connectors, and in particular to an electrical
connector providing a means for establishing an automatic grounded termination point for the
connector upon disconnection of the connector from an external signal source or receiving

device. In the absence of an external electrical connection, the connector will be configured

to establishing an automatic grounded termination point to eliminate the effects of stray
capacitances, spurious extraneous signals and signal reflections on the circuitry connected to
conductor, When coupled to an external connector, the connector ground connection will be
broken to permit establishing a signal path for external circuitry. Also, a capacitive material
can opuonally be placed in series with the grounding resistive clement assembly to block

direct current to the resistive element in its prounded state that would otherwise overheat and

damage the electrical resistor material.
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TITLE

SELF-TERMINATING ELECTRICAL CONNECTOR

FIELD OF THE INVENTION
The present invention relates to electrical connectors, and in particular to an electrical

connector providing a means for establishing an automatic grounded termination point for the

connector upon disconnection of the connector from an external signal source ‘or receiving

device.

BACKGROUND OF"I’HE INVENTION
In the transmission of radio .frequency (RF) signals, 1t is undesirable to have
unterminated or open connectors when the electrical connection to an external signal source
or rcceiving device is broken, due to the potential that spurious extraneous signals, undesired
signal emissions and signal reflections have for causing intetference when circuitry
termination points are left exposed and ungrounded. Becaﬁsc they are ungroﬁnded,
unteminated or open connectors allow the emission of such stray signals and cause unwanted

signal reflection within the system. To eliminate this problem, the present invention provides



10.

15

20

- CA 02383889 2002-03-22

-

a simple and inexpensive connector which can be automatically terminated to ground
whenever it is disconnected from a mating connector.

Accotdingly, it is an object of the present invéntion to provide an electrical conhector
to eliminate the effects of spurious extraneous sigrials, undesired signal emissions and sighal
reflections on the circuitry connected to the connector.

It is an additional object of the present invention to provide a simple and inexpensiﬁe
connector which can be auto@ﬁcﬁy terminated whenever it is disconnected from a mating
connector.

It is an additional object of the present invention to provide electrical connector
having means for eétablishjng‘ an automatic grounded termination point for the connector

upon:disconnection. of the connector from an external signal source or receiving device.

SUMMARY OF THE INVENTION
The connector of the present invention is preferably comprised of an exterior shell
made of a material with sufficiently hlgh electrical conductivity and mechanical strength to
permit mounting the connector to vérious types of mating connectors and other electrical
devices as well as to act as a housing for the other components making up the connector. A
lining made of an electrically insulating material is inserted into the shell. This hmng
mechanically secureé and electronically isolates the shell from a center conductor located

within the connector. The shell also serves as the means lSy ‘which the electrical éonnéction

to ground is established for the self-termination feature of the invention.
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One end of the exterior shell is preferably configured to be' mounted to a circuit |
board, to a male or female coaxial F connector, or to any other signal carryingdevice or
connector to permit establishing a semi-permanent connection between the connectof and the
device to which it is mounted. The other end of the exterior shell is preferably configured tb
establish a removable connection with a male coaxial F connector, BNC connector or any
other similarly designed connector.

. ~ The center conductor is made of an electrically conductive inaterial preferably having
a spring | characteristic. The center conductor can be made in a one piece or a two-piece.

fabrication. One end of the conductor is configured to be connected to a circuit board, to a

male or female coaxial F connector, or.to the signal carrying wire of any other signal .

~ carrying device or-connector to establish a semi-permanent connection with the device to.

which the connector is mdumed. The other end of the center conductor is configured to
accomplish the s'elf-terminatio; feature of the present invention. This self-terminating end of
the conductor preferably consists of at least two separable contactor piéces which are
configured to have the tendency to be forced to gether in the absence of an external
connection. The contactor piecés preferably contain at least two sets of tabs which are |
preferably angled such that they are forced together under spring-like preésure to form two
wedges. In the absence of an external cphductor element from another electrical device or
connector, the wedge formed by one of the tab pairs holds a resistive element outward
against the inside of the grounded exterior shell to provide" 'a‘,n: electrical conriectiotn betweén
the center conductor and the exterior shell through a resistive element. Insertion of an

external conductor element from another electrical device or connector into the wedge

3-
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formed by the other set of tab p'airs forces the contactor pieces to spread, thereby causing the

center conductor to become ungrounded by breaking either the electrical connection bétween

the resistive element and the center conductor or the connection between the resistive element

15

20

and the exterior‘ shell. The breaking of this ground connection allows a normal electrical

connection to be established between the inserted external conductor e]ement and the device

to which the connector is mounted.

Also, a cfapacitive material can optionally be placed in series with the grounding

resistive element assembly to block direct current to the resistive element in its grounded

state that would otherwise overheat and damage the electrical resistor material.

- 'Other details, objects, and advantages of the present invention will become apparent

-~ in the following description of the presently. preferred embodiments.

'BRIEF DESCRIPTION OF DRAWINGS
Figure 1A is a longitudinal sectional view of the electrical connector of the present

invention.

Figure 1B is a longitudinal iOp plan view of the electrical connector of the present

invention, as configured in a disconnected state.

Figure 1C is an axial sectional view of the electrical connector of the present

invention, as configured in a disconnected state.

Figure 2A is a longitudinal top plan view of the elét:trical connector of the: present

invention, as configured for connection to an external signal transmission line.
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Figure 2B is an axial sectional view of the electrical connector of the present

invention, as configured for connection to an external signal transmission line.
~ Figure 3A is a sectional view of the grounded resistive element of the present
invention.
Figure 3B is a top plan view of the gfounded resistive element of the present

invention.

Figure 3C -shows a capacitive material optionally placed in series with the resistive
element assembly. .

Figure 4A is a longitudinal sectional view of the electrical connector of the present
invention configured with an altefnate design for the rtj.sistivg element.

Figure 4B is-an axial sectional view of the electrical connector of the present . -

invention with an alternate design for the resistive element, as configured in a disconnected

~ state,

DETAILED .DES CRIPTION OF THE PRESENTLY PREFERRED EMBODIMENTS |
The preferred embodiment .of the self-terminating electrical connector of the present
invention is shown in Figures 1A through 1C. The connector 1 is preferably comprised of a
one piece exterior shell 2 consisting of two sections 2a and 2b which couple the connector 1
to external circuitry and which also act as a protective shield for the components housed
within the connector 1. The first section of the shell 2a ha;s an exterior which is i)refémbly
configured for mounting the connector 1 to an electrical circuit board, or to a male or female

coaxial F connector, or to any other signal carrying device or connector to permit
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establishing a semi-permanent connection between the connector and the device to which it is
mounted (not shown), and contains an interior chamber 3 for housing the contacts of a
conductor 4 that establishes the semi-permanent connection. The second section of the shell
2b has an exferior surface S adapted for establishihg a removable connectibn with an external

signal coupling, such as a male coaxial F connector, BNC connector or any other similarly

designed connector, such as by threaded or push-on connection to the male end of a coaxial

connector (not shown).

The exterior shell 2 is made of a material, preferably metal, with sufficiently high

electrical conductivity and mechanical strength to permit mounting the connector to various

types of mating connectors and other electrical devices as--.wcll as to act as a housing for the

-
-y
.

~ graphite, iron, brass, zinc, iron, aluminum and steel and other similar materials. ‘Shell

sections 2a and 2b are prt_aferaﬁaly manufactured as a single piece, although a multiple piece
construction is also possible. The exterior shell 2 is grounded in operétion. Either section
2a or 2b can be configured for attaching the connector 1 to any type of commonly used
external coupling, including ﬁueadéd couplings, coaxial couplings and socket-type couplings.
A lining 9 made of an electrically insulating' material such as plastic, phenolic or rubber is
inserted into the shell 2 to mechanically secure and electrically .isolate the center conductor 4
from the exterior of the shell. This lining can either be fabricated in a single piece |
construction or it can be fabricated in multiple pieces for e“as,e: of installation.;

The center conductor 4 1s made of an electrically conductive material such as copper,

silver, gold, tungsten, graphite, iron, brass, zinc; iron, aluminum and steel, and can be

-6-
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fabricated in either a one piece or a two-piece soldered configuration which preferably
provides a spring characteristic. One end of the conductor 4 is configured to be connected to
a circuit board, to a male or female coaxial F connector, or to the signal carrying wire of

any other signal carrying device or connector to establish a semi-permanent connection with

~ the device to which the connector is mounted. The center conductor 4 extends into the

interior of the connector 1 and terminates in a multi-piece contactor 6 which is configured to
accomplish the self-termination feature of the present invention by automatically establishing
electrical contact with a grounded resistive element 7 when the conductor 6 is not coupled to

an external connector 8. This self-terminating end of the conductor 6 preferably consists of

“-at.léast two separable contactor pieces 6a and 6b which are configured to have the tendency -

to-be: forced together in the absence of an external connection 8. -As.shown in Figures 1B : - .

00000

and 1C, ‘the contactor pieces 6a and 6b preferably. contain at-least two sets of tabs 10a-10b

and 10c-10d which are prefel';bly angled such ‘that' they are forced together under spring-like f
pressure to form two wedges. In the absence of an external conductor 'element | 8 from
another electrical device or connector, the wedge formed by one of the tab pairs 10c-10d
holds a resistive element outward a g ainst the inside of the grounded exterior shell 2 to
provide an electrical connection between the center conductor 4 and the exterior shell 2
through a resistive element 7. In the pre ferred~ embodiment resistive élemcnt 7 1s located at
least partially outside shell interior 3 in order for it to establish the contact with shell exterior
2 that is necessary to create a physical or electrical conneciioﬁ between them.‘ as sl;ell éxterior
2 is located completely outside shell interior 3 to create a simultaneous connection between

resistive element 7 and both conductor 4 and shell exterior 2 in order to establish the

-7-
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automatic ground termination. I'nsertion of an external conductor element 8 from another
electrical device or conmector into the wedge formed by the other set of tab pairs 10a-10b
forces the contactor pieces 6a and 6b to spread thereby causing the center conductor 4 to
become ungrounded by breaking either the electrical connection between the resistive element
7 and the center conductor 4 or the connection between the resistive element 7 and the
exterior shell 2. The bre{aking of this ground connection allows a normal electrical
connection to be established between the inseried external conductor element 8 and the device

to which the connector 1 is mounted.

Although one embodiment utilizes a multi-piece conductor 6 with angled tabs forced

together under spring-like pressure to form a wedge for contacting resistive element 7, it is

~understood that other configurations within the level of ordinary skill in the: art for

establishing a disconnectible contact between the conductor 6 and the resistive element 7
and/or between the resistive element 7 and the exterior shell 2 could be used. In the
preferred embodiment, tabs 10 are in bent form to form a structure that operates to "wedge"

an electrical contact between them by making contact with resistive element 7 in the absence

of external conductor element 8 and by disestablishing such contact when external conductor

element 8 is introduced, allowing movement from a closed to an open configuration to

receive external conductor element 8 and vice versa by the action of a spring-like restoring

force to engage (or disengage) the resistive element 7 to force (or release) it against (or

from) the exterior shell 2. For example, as shown in Figﬁﬁ;s 4A and 4B, the resistive
element 7 can either be attached to the exterior shell 2 such that removable contact 1s made

with at least one of the conductor elements 6a or 6b, or resistive element 7 can be
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permanently attached to orie of the contactor elements 6a or 6b such as by crimping,
soldering or encapsulation. In the former configuration, the resistive element 7 will establish
a ground connection with the exterior shell 2 when the conductor élements 6a and 6b are
forced together in the absence of an external conductor element 8. When an external
conductor element 8 is inserted into the opening 11 formed by the conductor elements 6a and
6b, the conductor elements 6a and 6b spread in such a manner as to disconnect from the
resiStive element 7 to disestablish the ground connection. In the latter configuration, the
resistive element 7 will again establish a ground connection with the exterior shell 2 when
the conductor elements 6a and 6b are forced together in the absence of an external conductor
element 8. - However, when an external conductor element 8 is.inserted into the opening 11
formed by the conductor elements 6a and 6b, the conductor elements 6a.and 6b spread in
such a manner as to .#dis,connect the resistive element 7 from the exterior shell 2 to .

disestablish the ground connection. In either configuration, the desired movement of the

conductor elements 6a and 6b can be achieved by configuring the insuiator 9 with a
protrusion 9a and a groove or indentation 9b to respectively limit and expand thg travel of
the associated conductive element.éa or 6b in such a manner as to cause the grbund
connection to be broken when the external conductor element 8 forces conductor elements 6a
and 6b apart. Groove or indentation 9b can also act to restrict rotation of center conductor

element(s) 6a and/or 6b. For example, in Figure 4A, conductor element 6b pulls resistive

element 7 away from the exterior shell 2 through the combined effect of protrusion 9a

limiting the travel of conductor element 6a and groove 9b expanding the travel of conductor
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element 6b, which together causes enough deflection of resistive element 7 to accomplish

disconnection from exterior shell 2.

As shown in Figures 3A'and 3B, the resistive element 7 is preferably made as a two-
plece assembly 7a and 7b using an elecfrically conductive material such as copper and a
5 standard electrical resistor material. An alternative would be to make the resistive element
as one piece from a material that'provides the desired resistance. Coimectbrs could be
manufactured with various resistive elements to provide any resistance that would be required
S0 as to match the designed impedance of the system in which it is being used Preferably the
resistive element 7 has a resistance value of approximately 75 Ohms to allow use of the
10 connector 1 with cable television systems. As shown in Figure 1C, top contact 7a makes
contact with the exterior shell -2 to' establish 3 connectionto ground, and bottom contact 7b - -
has an end conﬁgure& to form an electrical connection with the .Wedge. forme.d;by the angled
tabs of contactor pieces 10c¢ an;l 10d. A design variation could utilize a spring to force the
resistive element 7 against the center conductor 4 in the absence of an 'extemal connector 8.
135 An alternate design variation could utilize a configuration which ensures that the resistive
element 1 rémains in contact with .fhe exterior shell 2 at all times. Also, as shown in Figure
3C a capacitive material 12 can optionally be placed in series with the grounding resistive
element assembly 7 to block direct current to the resistive element in its grounded state that

would otherwise overheat and damage the electrical resistor material.

20 In the absence of an external electrical connection 8, connector 1 will be conﬁgured

as shown in Figure 1B, thereby establishing an automatic grounded termination point for the

connector 1. A grounded termination is desirable upon disconnection of the connector 1

-10-
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from an external signal coupling in order to eliminate the effects of spurious extraneous
signals, undesired signal emissions and signal' reflections on the circuitry connected to
conductor 4. When the connector 1 is introduced to the male end of an external connector 8,
the contactor sections- 6a and 6b are forced apart as shown in Figures 2A and 2B, causing

the electrical contact between tabs 10c and 10d and the resistive element 7 to be broken,

thereby disconnecting conductor 4 from ground and establishing a signal path between the -

external connector 8 and the circuitry connected to conductor 4.

While presently preferred embodiments of practicing the invention has been shown

and described with particularity in connection with the accompanying drawings, the invention

' may otherwise be embodied within the scope of the following claims.

¥

-11-
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What is claimed 1is:

1. An electrical connector having an electrically conductive exterior shell, said
shell having an internal surface which surrounds an interior space of the connector to
house a plurality of electrical components, and wherein said shell has two ends which

are configured to couple said connector to a plurality of external circuits, and wherein

said electrical components comprise:

A. a conductor located within said interior space and comprising a pair of

terminals, wherein:

(1) a first terminal 1s located at a first end of said shell for

establishing an electrical connection to a first external circuit; and

(1)  asecond terminal 1s located at a second end of said shell for

establishing an ¢lectrical connection to a second external circuit;

B. a lining located within said interior space for securing and isolating
said electrical components from said exterior shell, wherein said lining
contains an opening which 1s in communication with said electrical

components when said opening is also in communication with said internal

surface of said exterior shell; and

C. a resistive element configured to establish an electrical contact with
said exterior shell and at least one of said terminals when an electrical
connection to at least one external circuit is broken, wherein said resistive
element 1s mounted to the surface of at least one of said terminals to permit
said electrical contact to be established by insertion of the resistive element at

least partially through the opening in said lining to contact said exterior shell;

wherein said resistive element is moveable such that said electrical contact is

made and broken by movement of said resistive element.

2. The electrical connector of claim 1, wherein said electrical contact between

said resistive element and said exterior shell is broken when an electrical connection

to said first or second external circuit is made.
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3. The electrical connector of claim 1, wherein said electrical contact between
said resistive element and said exterior shell is not broken when an electrical

connection to said first or second external circuit i1s made.
4, The electrical connector of claim 1, wherein said exterior shell 1s grounded.

5. The electrical connector of claim 1, wherein at least one said end 1s configured
to mate with a coupling selected from the group consisting of a threaded coupling, a

coaxial coupling and a socket coupling.

6. The electrical connector of claim 1, wherein said lining 1s comprised of an

electrically insulating material.

7. The electrical connector of claim 1, wherein said resistive element has a

resistance of approximately 75 ohms.

8. The electrical connector ot claim 1, wherein said connector eliminates the

eftects of undesired signals on said first or second external circuit.

9. The electrical connector of claim 1, wherein said connector provides an

automatic termination for said conductor through said resistive element.

10. The electrical connector of claim 1, wherein said resistive element is formed

1n One piece.

11.  The electrical connector of claim 1, wherein said resistive element comprises a

two-piece assembly with one of said pieces being formed of an electrically conductive

material and with the other of said pieces being formed of an electrically resistive

material.

12.  The electrical connector of claim 1, further comprising a capacitive material

placed in series with said resistive element.

13.  The electrical connector of claim 12, wherein said capacitive material blocks

direct current to said resistive element in its grounded state.
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14.  The electrical connector of claim 1, wherein said terminals comprise separable
pieces which form said electrical contact with said resistive element in the absence of

an electrical connection with said first or second external circuit.

15. The electrical connector of claim 14, wherein said pieces are disconnected
from said resistive element when an electrical connection to said first or second

external circuit 1s made.

16. The electrical connector of claim 14, wherein said pieces are not disconnected
from said resistive element when an electrical connection to said first or second

external circuit 1s made.

17.  The electrical connector of claim 14, wherein said pieces have a plurality of

tabs to permit said resistive element to electrically connect to said exterior shell.

18. The electrical connector of claim 1, wherein the first end of said shell is
configured for mounting said connector to a device selected from the group consisting

of an electrical circuit board and a coaxial connector.

19. The electrical connector of claim 18, wherein the second end of said shell is

configured for establishing a removable connection between said connector and said

external circuit.

20. The electrical connector of claim 1, wherein said first or second terminal
comprises two separable pieces wherein one of said pieces forms said electrical

contact with said resistive element in the absence of an electrical connection with said

first or second external circuit.

21.  The electrical connector of claim 20, wherein said piece in contact with said

resistive element 1s disconnected from said resistive element when an electrical

connection to said first or second external circuit is made.

22.  The electrical connector of claim 20, wherein said piece in contact with said

resistive element 1s not disconnected from said resistive element when an electrical

connection to said first or second external circuit is made.
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23. The electrical connector of claim 22, wherein said electrical connection
between said resistive element and said exterior shell is broken when an electrical

connection to said first or second external circuit 1s made.

24.  The electrical connector of claim 20, wherein said lining includes a protrusion
for limiting movement of one of said pieces when an electrical connection to said first

or second external circuit 1s made.

25.  The electrical connector of claim 24, wherein said lining includes an
indentation or groove structurally configured for either expanding movement or

restricting rotation of one of said pieces when an electrical connection to said first or

second external circuit 1s made.
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