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(57) Abstract: A pressure-contacting electrical terminal
includes a contact member having an outer pressure-contacting
end portion for engaging an electrical device and an enlarged
inner end portion. A sleeve assembly is formed by at least
two sleeves which are telescoped one inside the other and
defining a through hole having at least one open end through
which the outer pressure contacting end portion of the contact
member projects. A restricted stop is provided at the open end
of the sleeve for abutting the enlarged inner end portion of the
contact member to define an outer limit position of the outer
pressure-contacting end portion. A biasing member is disposed
in the through hole of the two telescoped sleeves to resiliently
bias the contact member toward an electrical device.
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PRESSURE-CONTACTING ELECTRICAL TERMINAL

Field of the Invention:

This invention generally relates to the art of electrical connectors and, particularly, to a

pressure-contacting electrical terminal for electrically coupling a pair of electrical devices.

Background of the Invention:

As is known in the art, pressure-contacting electrical terminals are used to form a
conductive circuit between two electrical devices by pressure engagement therebetween, such as
establishing a connection between a mobile phone and a battery plate or between a mobile phone
and an antenna or in electrical connectors, testing probes or the like. FIG. 1 shows a conductive,
pressure-contacting electrical terminal, generally designated 10, according to the prior art. The
terminal is an assembly which includes a conductive housing, generally designated 12; a contact
member, generally designated 14; and a coil spring 16. The contact member has a reduced-
diameter front end 14a and an enlarged rear end 14b. Housing 12 is a two-part structure which
includes an open-ended sleeve 12a and an end cap 12b. The housing has a through hole 12¢
within which the enlarged rear end of the contact member is slidably disposed. The housing has
an open front end 12d and a closed rear end 12e. Front end 14a of the contact member projects
through open front end 12d of the housing, and end cap 12b closes rear end 12¢ of the housing.
Coil spring 16 is sandwiched between the contact member and the end cap to bias the contact
member forwardly as shown in FIG. 1.

In assembly of prior art terminal 10, contact member 14 is inserted into through hole 12¢
such that the reduced-diameter front end 14a of the contact member projects through the open
front end 12d of the housing. Coil spring 16 then is inserted into the through hole, and end cap
12b is inserted into the open rear end 12e of the housing to close the housing and maintain the
components in assembly. The end cap can be held in place either by a press-fit or by a
permanent fixation, such as epoxy or the like. A stop shoulder 18 near the front, inside of sleeve
12a defines the outer limit position of the pressure-contacting front end 14a of the contact
member. The terminal can be used to electrically couple a pair of electrical devices in

engagement with front end 14a of the contact member and end cap 12b of the housing.
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With the ever-increasing miniaturization of electronic devices, problems are encountered
with prior art terminals such as the pressure-contacting terminal 10. The problems revolve
around the fact that the compressing capabilities of the terminal are limited by the compressing
space required by housing 12 and particularly sleeve 12a of the housing. The height of terminal
10 cannot be reduced due to the height limitations of sleeve 12a, thereby adversely affecting
attempts to miniaturize the terminal in a miniaturized electronic system. The present invention is

directed to solving these problems.

Summary of the Invention:

An object, therefore, of the invention is to provide a new and improved pressure-
contacting electrical terminal of the character described.

In the exemplary embodiment of the invention, the electrical terminal includes a contact
member having an outer pressure-contacting end portion for engaging an electrical device and an
enlarged inner end portion. A sleeve assembly is formed by at least two sleeves which are
telescoped one inside the other and defining a through hole having at least one open end through
which the pressure-contacting end portion of the contact member projects. Restricted stop means
are provided at the open end of the sleeve for abutting the enlarged inner end portion of the
contact member to define an outer limit position of the outer pressure-contacting end portion. A
biasing member is disposed in the through hole of the two telescoped sleeves to resiliently bias
the contact member toward an electrical device.

As disclosed herein, the sleeve assembly has a closed end opposite the open end, and the
biasing member comprises a coil spring extending between the closed end and the contact
member. A first of the two sleeves is open-ended, with the outer pressure—contac’.ting end portion
of the contact member extending through one open end of the first sleeve. The one open end is
smaller in diameter than the enlarged inner end portion of the contact member to define the stop
means which limits the extension of the contacting end portion of the contact member. The first
sleeve is telescoped within a second of the two sleeves, and stop means are operatively
associated between the two sleeves to define an extended limit position of the sleeves.

In one embodiment of the invention, the contact member is generaily hollow, with an
inner open end. One end of the coil spring extends into the hollow contact member though the

open inner end thereof.
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In another embodiment of the invention, the coil spring comprises a first biasing member
which is disposed within the first sleeve and abutting the contact member. A second biasing
member is disposed in the second sleeve abutting the first sleeve.

In a further embodiment of the invention, the first sleeve has a smaller diameter than the
second sleeve, and the first biasing member or coil spring has a given diametér. The second
biasing member comprises a second coil spring of a diameter larger than the given diameter, with
the second coil spring surrounding a rear portion of the first coil spring.

Other objects, features and advantages of the invention will be apparent from the

following detailed description taken in connection with the accompanying drawings.

Brief Description of the Drawings:

The features of this invention which are believed to be novel are set forth with
particularity in the appended claims. The invention, together with its objects and the advantages
thereof, may be best understood by reference to the following description taken in conjunction
with the accompanying drawings, in which like reference numerals identify like elements in the
figures and in which:

FIG. 1 is a longitudinal sectional view through the prior art terminal described in the
Background, above;

FIG. 2a is a side elevational view of a first embodiment of a pressure-contacting
electrical terminal according to the invention;

FIG. 2b is a vertical section taken along line 2b-2b of FIG. 2a;

FIG. 2c is a top plan view of the terminal in FIG. 2a;

FIG. 3 is an exploded perspective view of the terminal in FIGS. 2a-2c;

FIG. 4 is a view similar to that of FIG. 2b, but of a second embodiment of the invention;

FIG. 5 is a view similar to that of FIG. 2b, but of a third embodiment of the invention;

FIG. 6 is a view similar to that of FIG. 2b, but of a fourth embodiment of the invention;

FIG. 7 is a view similar to that of FIG. 2b, but of a fifth embodiment of the invention;

FIG. 8 is an exploded perspective view of the third embodiment of the invention shown
in FIG. §; and |

FIG. 9 is an exploded perspective view of the fifth embodiment of the invention shown in

FIG. 7.
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Detailed Description of the Preferred Embodiments:

Referring to the drawings in greater detail, a first embodiment of a pressure-contacting
electrical terminal, generally designated 20, is shown in FIGS. 2a-3. The terminal includes a
contact member,' generally designated 22; a sleeve assembly, generally designated 24; an end cap
26; and a biasing member in the form of a coil spring 28 which is disposed in a through hole 30
which extends completely through sleeve assembly 24. In essence, end cap 26 closes a rear open
end 32 of the sleeve assembly, and coil spring 28 extends between an inner surface 34 of the end
cap and a closed end 36 (see Fig. 3) of contact member 22.

More particularly, contact member 22 of terminal 20 includes an outer pressure
contacting end portion 22a and an outwardly flared, enlarged inner end portion 22b. The outer
end portion 22a projects through a front open end 38 of sleeve assembly 24 for engaging an
appropriate electronic device. The enlarged inner end portion 22b_forms part of a stop means to
define an outer limit position of the pressure contacting end portion 22a as shown in FIGS. 2a
and 2b.

Sleeve assembly 24 is formed by at least two sleeves 40 and 42 which are telescoped one
inside the other and defining through hole 30. As best seen in FIG. 2b, both sleeves 40 and 42
are generally hollow, cylindrical and open-ended. Sleeve 40 will be referred to as the “first”
sleeve herein and is of a given diameter. Sleeve 42 will be referred to as the “second” sleeve and
is of a diameter larger than the first sleeve. Therefore, first sleeve 40 is telescoped and
reciprocally movable within second sleeve 42. First sleeve 40 has an inwardly crimped front end
40a and an outwardly flared rear end 40b. The inwardly crimped front end 40a of the first sleeve
defines an abutting stop means for engagement by the enlarged inner end portion 22b of contact
member 22.

The second sleeve 42 has an inwardly crimped front end 42a and an outwardly flared rear
end 42b. The inwardly crimped front end 42a cooperates with the outwardly flared rear end 40b
of first sleeve 40 to form a second stop means which defines the extended limit position of the
two sleeves as shown in FIG. 2b. First sleeve 40 extends through an open front end 44 of second
sleeve 42. End cap 26 has an inwardly crimped flange 46 which embraces the outwardly flared
rear end 42b of second sleeve 42 to hold the end cap in position.

In assembly of electrical terminal 20, first sleeve 40 is inserted through rear open end 32

of second sleeve 42 until the outwardly flared rear end 40b of the first sleeve abuts against the
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inwardly crimped front end 42a of the second sleeve. Either before or after the first sleeve is
telescoped into the second sleeve, contact member 22 is inserted into the first sleeve until the
enlarged inner end portion 22b of the contact member abuts against the inwardly crimped front
end 40a of the first sleeve. Coil spring 28 then is inserted into through hole 30 formed by the
two sleeves, and end cap 26 is crimped over the outwardly flared rear end 42b of second sleeve
42. At least the first and second sleeves, along with end cap 26, may be fabricated of formable
sheet metal material. When the terminal is fully assembled, contact member 22 and end cap 26
can be electrically positioned or coupled between two spaced electronic devices, and first sleeve
40 can telescope into second sleeve 42, compressing coil spring 28, and significantly reducing
the overall length of the terminal versus the fixed length of the prior art terminals.

Other embodiments of the invention are shown in FIGS. 4-9, and like reference numerals
have been applied in those drawings corresponding to like components described above in
relation to the first embodiment of FIGS. 2a-3. Therefore, the descriptions of those like
components will not be repeated. '

With those understandings, FIG. 4 shows a second embodiment of the invention
wherein a front end of coil spring 28 projects forwardly all the way into a hollow interior cavity
50 of contact member 22. In other words, closed end 36 (see Figs. 2b and 3) of the first
embodiment has been eliminated so that the coil spring can extend all the way into contact
member 22 as shown in FIG. 4. With this second embodiment, the force of the coil spring acting
on the contact member is more even and steady.

FIGS. 5 and 8 show a third embodiment of the invention wherein the inner end of first
sleeve 40 is closed, as at 52. Coil spring 28 has been made shorter and is sandwiched between
the closed end 52 of the first sleeve and closed end 36 of contact member 22. A second coil
spring 28A is disposed within second sleeve 42 and is sandwiched between end cap 26 and
closed end 52 of the first sleeve. It can be seen that the second coil spring 28A is of a larger
diameter than coil spring 28 and, therefore, the second coil spring has a higher biasing force than
the first coil spring 28. In operation of the third embodiment in FIGS. 5 and 8, contact member
22 is forced into first sleeve 40 before the first sleeve is forced into second sleeve 42. This
embodiment will allow terminal 20 to be easily positioned between a pair of closely spaced

electronic devices, while second coil spring 28A provides a significant pressure contacting force.
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FIG. 6 shows a fourth embodiment of the invention which is the same as the third
embodiment in FIG. 5, but coil spring 28 projects into the interior cavity 50 of contact member
22 as in the second embodiment of FIG. 4. The fourth embodiment of FIG. 6, thereby, includes
the above-described advantages of both the second and third embodiments of FIGS. 4 and 5,
respectively.

FIGS. 7 and 9 show a fifth embodiment of the invention. By comparing FIG.A7 with FIG.
4, it can be seen that the fifth embodiment of FIG. 7 is substantially identical to the second
embodiment of FIG. 4, except that a second coil spring 28A has been added within second sleeve
42. The second coil spring is of a significantly larger diameter than first coil spring 28, and thé
second coil spring is sandwiched between end cap 26 and the outwardly flared rear end 40b of
first sleeve 40. Like the third embodiment of FIG. 5, the second coil spring significantly
increases the pressure contacting forces when terminal 20 is disposed between a pair of
electronic devices. However, with the fifth embodiment of FIG. 7, the combined spring forces of
the two superimposed coil springs 28 and 28A further increase the biasing, contact forces. -

It will be understood that the invention may be embodied in other specific forms without
departing from the spirit or central characteristics thereof. The present examples and
embodiments, therefore, are to be considered in all respects as illustrative and not restrictive, and

the invention is not to be limited to the details given herein.
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CLAIMS:

What is claimed is:

1. An electrical terminal, comprising:

a contact member having an outer pressure-contacting end portion for engaging an
electrical device and an enlarged inner end portion;

a sleeve assembly formed by at least two sleeves which are telescoped one inside the
other and defining a through hole having at least one open end through which the outer pressure-
contacting end portion of the contact member projects, with restricted stop means at said open
end for abutting the enlarged inner end portion of the contact member to define an outer limit
position of the pressure-contacting end portion; and

a biasing member in the through hole of the two telescoped sleeves to resiliently bias the

contact member toward an electrical device.

2. The electrical terminal of claim 1 wherein said sleeve assembly has a closed end
opposite said open end, and the biasing member comprises a coil spring extending between the

closed end and the contact member.

3. The electrical terminal of claim 1 wherein a first of said two sleeves is open-
ended with the outer pressure-contacting end portion of the contact member extending through

one open end of the first sleeve whereat said stop means is located.

4. The electrical terminal of claim 3 wherein the one open end of said first sleeve

has a smaller diameter than the enlarged inner end portion of the contact member.

5. The electrical terminal of claim 3 wherein said first sleeve is telescoped within a

second of said two sleeves.

6. The electrical terminal of claim 5, including stop means operatively associated

between the two sleeves to define an extended limit position of the sleeves.
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7. The electrical terminal of claim 1 wherein said contact member is generally
hollow with an inner open end, said biasing member comprises a coil spring with one end of the |

coil spring extending into the hollow contact member though the open inner end thereof.

8. The electrical terminal of claim 1 wherein said contact member projects from a
first of said two sleeves which is telescoped within a second of the two sleeves, said biasing
member comprising a first biasing member disposed within the first sleeve and abutting the
contact member, and including a second biasing member in the second sleeve abutting the first

sleeve.

9. The electrical terminal of claim 8 wherein said first sleeve has a smaller diameter
than the second sleeve, the first biasing member comprises a coil spring of a given diameter, and
the second biasing member comprises a second coil spring of a diameter larger than said given

diameter, with the second coil spring surrounding a portion of the first coil spring.

10.  The electrical terminal of claim 8 wherein said contact member is generally
hollow with an inner open end, said first biasing member comprises a coil spring with one end of

the coil spring extending into the hollow contact member though the open inner end thereof.

11.  The electrical terminal of claim 1 wherein said contact member projects from a
first of said two sleeves which is telescoped within a second of the two sleeves, said biasing
member comprising a first biasing member which extends through the through hole in both

sleeves, and including a second biasing member in the second sleeve abutting the first sleeve.

12.  The electrical terminal of claim 11 wherein said first sleeve has a smaller
diameter than the second sleeve, the first biasing member comprises a coil spring of a given
diameter, and the second biasing member comprises a second coil spring of a diameter larger
than said given diameter, with the second coil spring surrounding a portion of the first coil

spring.
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13.  The electrical terminal of claim 11 wherein said contact member is generally
hollow with an inner open end, said first biasing member comprises a coil spring with one end of

the coil spring extending into the hollow contact member though the open inner end thereof.

14.  An electrical terminal, comprising:

a contact member having an outer pressure-contacting end portion for engaging an
electrical device and an enlarged inner end portion;

a sleeve assembly formed by a first sleeve telescoped within a second sleeve and a
through hole, the first sleeve having an open front end through which the outer pressure-
contacting end portion of the contact member extends for engaging a first electronic device, the
open front end of the first sleeve being smaller than the enlarged inner end portion of the contact
member to form a restricted stop means and define an outer limit position of the outer pressure-
contacting end portion, a closed rear end of the second sleeve being engageable with a second
electronic device, and including second stop means operatively associated between the two
sleeves to define an extended limit position of the sleeves; and

a biasing member in the through hole of the two telescoped sleeves to resiliently bias the

contact member toward an electrical device.

15.  The electrical terminal of claim 14 herein said contact member is generally
hollow with an inner open end, said biasing member comprises a coil spring with one end of the

coil spring extending into the hollow contact member though the open inner end thereof.

16.  The electrical terminal of claim 14 wherein said biasing member comprises a first
biasing member disposed within the first sleeve and abutting the contact member, and including

a second biasing member in the second sleeve abutting the first sleeve.

17. The electrical terminal of claim 16 wherein said first sleeve has a smaller
diameter than the second sleeve, the first biasing member comprises a coil spring of a given
diameter, and the second biasing member comprises a second coil spring of a diameter larger
than said given diameter, with the second coil spring surrounding a portion of the first coil

spring.
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18.  The electrical terminal of claim 16 wherein said contact member is generally
hollow with an inner open end, said first biasing member comprises a coil spring with one end of

the coil spring extending into the hollow contact member though the open inner end thereof.

19.  The electrical terminal of claim 14 wherein said through hole extends through
both the first and second sleeves for receiving said biasing member, and including a second

biasing member in the second sleeve abutting the first sleeve.

20.  The electrical terminal of claim 19 wherein said first sleeve has a smaller
diameter than the second sleeve, the first biasing member comprises a coil spring of a given
diameter, and the second biasing member comprises a second coil spring of a diameter larger
than said given diameter, with the second coil spring surrounding a portion of the first coil

spring.
21.  The electrical terminal of claim 19 wherein said contact member is generally

hollow with an inner open end, said first biasing member comprises a coil spring with one end of

the coil spring extending into the hollow contact member though the open inner end thereof.

10
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AMENDED CLALIMS
(Received by the International Bureau on 06 January 2006)

CLAIMS

1. An electrical terminal (20), comprising:

a contact member (22) having an outer pressure-contacting end portion (22a)
for engaging an electrical device and an enlarged inner end portion (22b);

a sleeve assembly (24) defining a through hole (30) having at least one open
end (38) through which the outer pressure-contacting end portion of the contact member
projects, with restricted stop means (40a) at said open end for abutting the enlarged inner end
portion of the contact member to define an outer limit position of the pressure-contacting end
portion, the sleeve assembly having a closed end (26) opposite said open end (38); and

a biasing member (28,28A) in the through hole of the sleeve assembly to resiliently
bias the contact member toward an electrical device

characterised in that:

the sleeve assembly is formed by at least two sleeves (40,42) which are telescoped
one inside the other and the biasing member extending within the two sleeves between the

closed end of the sleeve assembly and the contacting member.

2. The electrical terminal of claim 1 wherein a first (40) of said two sleeves is
open-ended with the outer pressure-contacting end portion (22a) of the contact member (22)
extending through one open end (38) of the first sleeve whereat said stop means (40a) is

located.

3. The electrical terminal of claim 2 wherein the one open end (38) of said
first sleeve (40) has a smaller diameter than the enlarged inner end portion (22b) of the

contact member (22).

4. The electrical terminal of claim 2 wherein said first sleeve (40) is

telescoped within a second (42) of said two sleeves.

5. The electrical terminal of claim 4, iricluding stop means (40b,42a)
operatively associated between the two sleeves (40,42) to define an extended limit position of

the sleeves.

11
AMENDED SHEET (ARTICLE 19)



WO 2006/031478 PCT/US2005/031504
6. The electrical terminal of claim 1 wherein said contact member (22) is
generally hollow with an inner open end (50), said biasing member comprises a coil spring
(28) with one end of the coil spring extending into the hollow contact member though the

open inner end thereof.

7. The electrical terminal of claim 1 wherein said contact member (22)
projects from a first (40) of said two sleeves which is telescoped within a second (42) of the
two sleeves, said biasing member comprising a first biasing member (28) disposed within the
first sleeve and abutting the contact member and the closed end (26) of the sleeve assembly
(24), and including a second biasing member (28A) in the second sleeve abutting the first

sleeve and the closed end of the sleeve assembly..

8. The electrical terminal of claim 7 wherein said first sleeve (40) has a
smaller diameter than the second sleeve (42), the first biasing member comprises a coil
spring (28) of a given diameter, and the second biasing member comprises a second coil
spring (28A) of a diameter larger than said given diameter, with the second coil spring
surrounding a portion of the first coil spring.

9. The electrical terminal of claim 7 wherein said contact member (22) is
generally hollow with an inner open end (50), said first biasing member comprises a coil
spring (28) with one end of the coil spring extending into the hollow contact member though

the open inner end thereof.

10. The electrical terminal of claim 1 wherein said contact member (22)
projeéts from a first (40) of said two sleeves which is telescoped within a second (42) of the
two sleeves, said biasing member comprising a first biasing member (28) which extends
through the through hole (30) in both sleeves, and including a second biasing member (28A)

in the second sleeve abutting the first sleeve.

11. The electrical terminal of claim 11 wherein said first sleeve (40) has a
smaller diameter than the second sleeve (42), the first biasing member comprises a coil
spring (28) of a given diameter, and the second biasing member comprises a second coil
spring (28A) of a diameter larger than said given diameter, with the second coil spring

surrounding a portion of the first coil spring.

12
AMENDED SHEET (ARTICLE 19)
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12. The electrical terminal of claim 10 wherein said contact member (22) is
generally hollow with an inner open end (50), said first biasing member comprises a coil
spring (28) with one end of the coil spring extending into the hollow contact member though

the open inner end thereof.

13
AMENDED SHEET (ARTICLE 19)
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