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(57) Abstract: An electrical

terminal includes a contact

member having a front end

portion of a given diameter and

3;/ an enlarged rear end portion of
a diameter at least slightly larger

than the given diameter. A plastic

3 gﬂ— housing has a through hole for
slidably receiving the rear end

portion of the contact member.

The through hole includes an open

3.6 Q. rear end through which the contact

member can be inserted into the
housing. The through hole has
an open front end through which
the front end portion of the contact
member extends and is exposed

exteriorly of the housing for

engaging a complementary contact
device. A restricted stop is formed
at the front end of the through hole
for abutting the enlarged rear end
portion of the contact member to
yy define a forward limit position
of the contact member. A spring
is disposed in the through hole
behind the contact member to
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SPRING-LOADED ELECTRICAL TERMINAL

Field of the Invention:

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

spring-loaded electrical terminal for use in electrical connectors, testing probes or the like.

Background of the Invention:

FIG. 1 shows a conductive electrical terminal, generally designated 20, which can be used in
electrical connectors or testing probes, according to the prior art. The terminal is an assembly which
includes a housing 22, a contact member 24 and a coil spring 26. The contact member has a
reduced-diameter front end 24a and an enlarged rear end 24b. The housing has a bore 22a within
which the enlarged rear end of the contact member is slidably disposed. The housing also has an
open front end 22b and a closed rear end 22¢. Coil spring 26 is sandwiched and “loaded” between
closed rear end 22¢ of the housing and rear end 24b of the contact member to bias the contact
member forwardly as shown in FIG. 1.

During assembly, coil spring 26 and contact member 24 are assembled into housing 22
through the front open end of the housing. After the spring and the contact member are assembled
in the housing, the front end of the housing is reformed by coining, crimping, riveting or other
process to form a reduced-diameter hole through which the reduced-diameter front end 24a of
contact member 24 protrudes. The reduced-diameter front end of the housing, thereby, forms a stop
to define the forward limit position of the contact member and also to provide a bearing hole
through which front end 24a of the contact member is reciprocally slidable. In essence, the surface
area between the housing and the contact member at the reduced-diameter open front end of the
housing is the thickness of the metal material of the housing. This thickness is rather small,
particularly when the housing typically is stamped and formed of sheet metal material.

In practical use, closed rear end 22¢ of housing 22 may be fixed to a circuit trace on a
printed circuit board by surface soldering techniques or by securing the rear end of the housing in a
hole in the circuit board. The front end of contact member 24 may be used for engaging an

appropriate contact of a complementary connecting device, or the front end of the contact member
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may be used in a testing probe apparatus, both applications providing a terminal for transmitting
signals to the circuit board.

FIG. 2 shows prior art terminal 20 mounted in a through hole 28a of an appropriate casing
28 of dielectric material. For instance, the casing may be of plastic material. In that instance, the
plastic material may be overmolded about housing 22 of the terminal, as shown. FIG. 2A shows a
pair of the prior art terminals 20 mounted in a pair of through holes 28a in plastic casing 28, in a
side-by-side relationship.

Various problems are encountered in manufacturing and using prior art terminal 20. For
instance, with housing 22 fabricated of metal material, the housing is relatively heavy and the
manufacturing costs thereof are not desirable. In addition, the reduced-diameter front end 22b of
the housing must be coined, crimped or riveted which adds processing time, expense and difficulty
in manufacture. Quite importantly, the aperture diameter formed by these processes (through which
front end 24a of the contact member protrudes) is difficult to control. Quite often, the aperture
diameter is too big or too small. When the aperture diameter is too big, the contact member is
undesirably loose or can tilt relative to the housing. When the aperture diameter is too small, the

contact member is stiff and often binds. 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 electrical terminal of
the character described.

In the exemplary embodiment of the invention, the terminal includes a contact member
having a front end portion of a given diameter and an enlarged rear end portion of a diameter at least
slightly larger than the given diameter. A plastic housing has a through hole for slidably receiving
the rear end portion of the contact member. The through hole includes an open rear end through
which the contact member can be inserted into the housing. The through hole has an open front end
through which the front end portion of the contact member extends and is exposed exteriorly of the
housing for engaging a complementary contact device. A restricted stop is formed at the front end
of the through hole for abutting the enlarged rear end portion of the contact member to define a
forward limit position of the contact member. A biasing member is disposed in the through hole

behind the contact member to resiliently bias the contact member forwardly.
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According to one aspect of the invention, the front end portion of the contact member, the
enlarged rear end portion of the contact member, the through hole and the open front end of the
through hole, all are circular in cross-section. As disclosed herein, the biasing member comprises a
spring.

According to another aspect of the invention, a base cap is provided for closing of the open
rear end of the through hole in the plastic housing to hold the biasing and contact members therein.
The base cap includes a closure portion for blocking the open rear end of the through hole and a
mounting portion for securing the base cap to the housing.

In one embodiment of the invention, the mounting portion of the base cap comprises a
mounting leg, and the plastic housing has a mounting hole extending generally parallel to the
through hole for receiving the mounting leg. As disclosed herein, the base cap according to a first
embodiment is generally U-shaped and includes a pair of the mounting legs at opposite sides of the
closure portion inserted into a pair of mounting holes at opposite sides of the through hole.

In another embodiment of the invention, the mounting portion of the base cap is provided by
a pair of mounting flanges at opposite sides of the closure portion. The mounting flanges are
inserted into a pair of mounting slots in the housing extending generally perpendicular to the
through hole at opposite sides thereof.

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:

FIGS. 1, 2 and 2A are sectional views through the prior art terminal as described in the
Background, above;

FIG. 3 is an electrical terminal assembly according to a first embodiment of the invention;

FIG. 4 is an exploded perspective view of the assembly of FIG. 3;

FIG. 5 is a top plan view of the assembly of FIG. 3;
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FIG. 6 is a vertical section taken generally along line 6-6 of FIG, 5, with the base caps
removed from the housing;

FIG. 7 is a vertical section taken\generally along 7-7 of FIG. 5;

FIG. 8 is a view similar to that of FIG. 6, with the base caps installed;

FIG. 9 is a perspective view of an electrical terminal assembly according to a second
embodiment of the invention;

FIG. 10 is an exploded perspective view of the assembly of FIG. 9;

FIG. 11 is a perspective view similar to that of FIG. 10, but taken at a different angle;

FIG. 12 is a top plan view of the assembly of FIG. 9;

FIG. 13 is a vertical section taken generally along line 13-13 of FIG. 11, with the base caps
removed from the housing;

FIG. 14 is a view similar to that of FIG. 13, with the base caps installed;

FIG. 15 is a side elevational view of the assembly of FIG. 9; and

FIG. 16 is a vertical section taken generally along line 16-16 of FIG, 15.

Detailed Description of the Preferred Embodiments:

Referring to the drawings in greater detail, and first to FIGS. 3-7; the invention is embodied
in an electrical terminal assembly, generally designated 30, which is a dual-terminal assembly in
that the assembly includes two electrical terminals, generally designated 32 (Fig. 4) incorporated in
a common or single housing 34. However, in order to provide a concise and clear understanding of
the invention, a single electrical terminal 32 will be described hereinafter, with the understanding
that the other terminal 32 within common housing 34 is identical.

With that understanding, each electrical terminal 32 includes a contact member, generally
designated 36, having a front end portion 36a of a given or reduced-diameter, and an enlarged-
diameter rear end portion 36b of a diameter at least slightly larger than the given diameter of the
front end portion. In the illustrated embodiment, contact member 36, including front end portion
36a and rear end portion 36b, is circular in cross-section.

Housing 34 is of dielectric material such as molded plastic or the like. The housing is a one-
piece structure and includes a through hole 38 for each terminal 32. Each through hole includes an
open rear end 38a through which the respective contact member 36 of the terminal is inserted into

the housing. The through hole has an open front end 38b through which front end portion 36a of the
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contact member extends and is exposed exteriorly of the housing as shown clearly in FIG. 6, for
engaging a complementary contact device or acting as a testing probe.

According to the invention, plastic housing 34 is molded so that open front end 38b of
through hole 38 is of a reduced diameter to define a restricted stop 40 for abutting the enlarged rear
end portion 36b of the contact member to define a forward limit position of the contact member as
shown clearly in FIG. 6. By molding the restricted open front end of the through hole, the aperture
dimensions of the open front end (within which the front end portion 36a of the contact member
reciprocally slides) can be precisely controlled. The too big and too small dimensions of the prior
art are eliminated. The dimensions of the molded front end 38b of through hole 38 are precisely
controlled in a molding die during the molding process for housing 34 prior to even assembling
contact member 36 therein, and not after the contact member is assembled as in the prior art.

During assembly and after contact member 36 is inserted into through hole 38 in the
direction of arrows “A” (Fig. 6), a coil spring 42 also is inserted in the direction of arrow “A” to
abut against the rear of contact member 36. A base cap, generally designated 44, then is mounted to
housing 34 in the direction of arrow “A” from the position shown in FIGS. 6 and 7 to the assembled
position shown in FIG. 8. The base cap closes the open rear end 38a of through hole 38 in housing
34 to hold coil spring 42 and contact member 36 in their assembled condition as shown in FIG. 8.

FIGS. 3-8 show a first embodiment of the base cap 44 to include a closure or cap portion
44a sort of in the form of a disc. Base cap 44 is generally U-shaped and includes a pair of mounting
legs 44b which are press-fit into a pair of mounting holes 46 in housing 34 generally parallel to and
at opposite sides of through hole 38. This fixes the end cap(s) as shown in FIG. 8 to hold coil spring
42 and contact member 36 in their assembled condition.

FIGS. 9-16 show a second embodiment of the invention. The second embodiment is
different from the first embodiment of FIGS. 3-8 in the provision of a different base cap
configuration. Consequently, like reference numerals have been applied in FIGS. 9-16 to designate
like components described above in relation to the first embodiment of FIGS. 3-8. In order to avoid
unduly burdening this specification, the description of the like referenced components and their
functions will not be repeated in describing the second embodiment.

With those understandings, the second embodiment of FIGS. 9-16 includes an end cap,
generally designated 44A, which includes a closure or cap portion 44a, mounting flanges 44b and a

recess 44c as seen best in FIG. 10, The recess receives and positions a rear end 42a of coil spring
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42. Housing 34 has a pair of mounting slots 46A which extend generally perpendicular to through
hole 38 at opposite sides thereof.

The assembly of each conductive terminal 32 according to the second embodiment of FIGS.
9-16, is similar to the assembly described above in relation to the first embodiment of FIGS. 3-8.
Specifically, contact member 36 first is inserted into through hole 38 through the open rear end 38a
of the through hole in the direction of arrow “A”. Coil spring 42 then is inserted behind the contact
member to push the front end portion 36a of the contact member out of the open front end 38b of
the through hole as seen in FIG. 13. Base caps 44a then are assembled to hold the coil spring and
the contact member in assembled condition. This is performed by inserting mounting flanges 44b
of end cap 44A into mounting slots 46A in housing 34, in a direction generally perpendicular to the
direction of arrow “A”. FIGS. 14 and 15 show the base caps in their assembled position press-fit
into the housing to hold the coil springs and the contact members in assembled condition.

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 a front end portion of a given diameter and an enlarged rear end
portion of a diameter at least slightly larger than said given diameter;

a plastic housing having a through hole for slidably receiving the rear end portion of said
contact member and the through hole including

an open rear end through which the contact member can be inserted into the housing,

an open front end through which the front end portion of the contact member extends and is
exposed exteriorly of the housing for engaging a complementary contact device,

a restricted stop at the front end of the through hole for abutting the enlarged rear end
portion of the contact member to define a forward limit position of the contact member; and

a biasing member in the through hole of the housing behind the contact member to

resiliently bias the contact member forwardly.

2. The electrical terminal of claim 1 wherein the enlarged rear end portion of said

contact member and said through hole are circular in cross-section.

3. The electrical terminal of claim 1 wherein the front end portion of said contact

member and the open front end of said through hole are circular in cross-section.

4. The electrical terminal of claim 3 wherein the enlarged rear end portion of said

contact member and said through hole are circular in cross-section.
5. The electrical terminal of claim 1 wherein said biasing member comprises a spring.

6. The electrical terminal of claim 1, including a base cap for closing of the open rear

end of the through hole in said plastic housing to hold the biasing and contact members therein.
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7. The electrical terminal of claim 6 wherein said base cap includes a closure portion
for blocking the open rear end of the through hole and a mounting portion for securing the base cap

to the housing.

8. The electrical terminal of claim 7 wherein said mounting portion of the base cap
comprises a mounting leg and said plastic housing has a mounting hole extending generally parallel

to said through hole for receiving the mounting leg.

0. The electrical terminal of claim 8 wherein said base cap is generally U-shaped and
includes a pair of said mounting legs at opposite sides of the closure portion inserted into a pair of

mounting holes at opposite sides of the through hole.

10.  The electrical terminal of claim 7 wherein said mounting portion of the base cap
comprises a pair of mounting flanges at opposite sides of the closure portion inserted into a pair of
mounting slots in the housing extending generally perpendicular to the through hole at opposite

sides thereof.

11. Anelectrical terminal, comprising:

a contact member having a front end portion of a given diameter and an enlarged rear end
portion of a diameter at least slightly larger than said given diameter, the contact member including
the front and rear end portions thereof being circular in cross-section;

a plastic housing having a through hole for slidably receiving the rear end portion of said
contact member and the through hole including

an open rear end through which the contact member can be inserted into the housing,

an open front end through which the front end portion of the contact member extends and is
exposed exteriorly of the housing for engaging a complementary contact device,

a restricted stop at the front end of the through hole for abutting the enlarged rear end
portion of the contact member to define a forward limit position of the contact member, and

the through hole and the open front end thereof being circular in cross-section;

a spring in the through hole of the housing behind the contact member to resiliently bias the

contact member forwardly; and
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a base cap for closing the open rear end of the through hole in said plastic housing to hold
the biasing and contact members therein, the base cap including a closure portion for blocking the

open rear end of the through hole and a mounting portion for securing the base cap to the housing.

12. The electrical terminal of claim 11 wherein said mounting portion of the base cap
comprises a mounting leg and said plastic housing has a mounting hole extending generally parallel

to said through hole for receiving the mounting leg,

13. The electrical terminal of claim 12 wherein said base cap is generally U-shaped and
includes a pair of said mounting legs at opposite sides of the closure portion inserted into a pair of

mounting holes at opposite sides of the through hole.

14.  The electrical terminal of claim 11 wherein said mounting portion of the base cap
comprises a pair of mounting flanges at opposite sides of the closure portion inserted into a pair of
mounting slots in the housing extending generally perpendicular to the through hole at opposite

sides thereof.
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AMENDED CLAIMS
[received by the International Bureau on 29 December 2004 (29.12.04);
original claims 1-14 are replaced by amended claims 1 (1 page);]

1. An electrical terminal (32), comprising:

a contact member (36) having a front end portion (36a) of a given diameter and
an enlarged rear end portion (36b) of a diameter at least slightly larger than said
given diameter;

a plastic housing (34) having a through hole (38) for slidably receiving the rear
end portion of said contact member and the through hole including an open rear end
(38a) through which the contact member can be inserted into the housing,

an open front end (38b) through which the front end portion of the contact
member extends and is exposed exteriorly of the housing for engaging a
complementary contact device,

a restricted stop (40) at the front end of the through hole for abutting the
enlarged rear end portion of the contact member to define a forward limit position
of the contact member;

a biasing member (42) in the through hole of the housing behind the contact
member to resiliently bias the contact member forwardly;

a base cap (44,44A) for closing of the open rear end (38a) of the through hole
(38) in said plastic housing (34) to hold the biasing and contact members therein,
said base cap (44,44A)
including a closure portion (44a) for blocking the open rear end (38a) of the through
hole (38) and a mounting portion (44b) for securing the base cap to the housing; and

said mounting portion of the base cap (44A) comprising a pair of mounting
flanges (44b) at opposite sides of the closure portion (44a) inserted into a pair of
mounting slots (46A) in the housing extending generally perpendicular to the
through hole (38) at opposite sides thereof.

10
AMENDED SHEET (ARTICLE 19)



WO 2005/018057 PCT/US2004/026208

1/9

e

Fl G 1 (Pe/oR ART)
e |

7

Y

LAl
AN\ e

R
N
ne
.

L~A8

FILLILE T T T 1T
Z Mﬂg /7 7

FIG 2 (Pr/OR AT




PCT/US2004/026208

WO 2005/018057

2/9

Afa
29

KFa

4—~X8

ﬁ

-/

[\
LLIL LI THTITRE, T AT I I TR

Yo
aj‘w ‘

27  aa

;
R\

N

-

f

26

. /dﬁ'ﬁ‘

\07
FAe

;;C-

\
VLIT1 I LLTITIT AT VAL R ELTTSY I7EITtY

22

v

]

A b~

%

Fl G on (PRIok A%7)




WO 2005/018057 PCT/US2004/026208
3/9

3ba




PCT/US2004/026208

WO 2005/018057

4/9

PEN r}/ A\ NN

I

1000071,

e

ggansgng _:
R AR RO,
MRS

FlG, 5

A

i

{




WO 2005/018057 PCT/US2004/026208

5/9

] i— v
.
77
|
L~
":7_?{\_7¢
YYa.
FlG 7
3ba
# 2
s 344
7 YA
3~ =96
= =~ YL
S s
3, /// T
75 g4
Y%,

Fl G, 8




WO 2005/018057 PCT/US2004/026208
6/9




WO 2005/018057 PCT/US2004/026208
7/9

3/
%A

28
36ac 30

/ 364
3 _ e 32

>
4\>.
Y

Fl& 11
34 3’4/512.
PN
e T
/3 /3




PCT/US2004/026208

WO 2005/018057

8/9

d € S

1y S0

% vwwm%wVﬂ%wV
0000000 —

3
~%%%%%~%!x,

=

e { \

= ™

%
-

Y40
{¥a.

?%Q m

rk:
<
R

<X

S
>

36a-

AN

o %
™ M
\ )

10000008}

lé@g

3

MImMHiImK

o~

o X
LT

I

/ﬁ,.,
/

44

X
™

47
c ‘/a,‘/
14

Fl&,




WO 2005/018057 PCT/US2004/026208

9/9




INTERNATIONAL SEARCH REPORT Inter al Application No

PCT/US2004/026208

A. CLASSIFICATION OF SUBJECT MATTER
IPC 7 HOIR12/22 HO1R13/24

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

IPC 7 HOIR

Minimum documentation searched (classification system followed by classification symbois)

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

EPO-Internal

Electronic data base consulted during the international search (name of data base and, where practical, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category ° | Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X US 2003/114203 Al (LEE DONG HEE) 1-7,10,
19 June 2003 (2003-06-19) 11,14
the whole document
Y 12,13
X US 2002/123271 Al (HENRY RANDALL R ET AL) 1,5-9
5 September 2002 (2002-09-05)
the whole document
Y 12,13

D Further documents are listed in the continuation of box C.

Patent family members are listed in annex.

° Special categories of cited documents :

*A" document defining the general state of the art which is not
considered to be of particular relevance

*E* earlier document but published on or after the international
filing date
*L* document which may throw doubts on priority claim(s) or

which is cited 1o establish the publication date of another
citation or other special reason (as specified)

'O" document referring to an oral disclosure, use, exhibition or
other means

*P* document published prior to the international filing date but
later than the priority date claimed

*T" later document published after the international filing date
or priority date and not in conflict with the application but
cited to understand the principle or theory underlying the
invention

*X* document of particular relevance; the claimed invention
cannot be considered novei or cannot be considered to
involve an inventive step when the document is taken alone

*Y* document of particular relevance; the claimed invention
cannot be considered to involve an inventive step when the
document is combined with one or more other such docu-
me{]lts, such combination being obvious to a person skilled
in the art,

*&* document member of the same patent family

Date of the actual completion of the internationat search

15 November 2004

Date of mailing of the international search report

24/11/2004

Name and mailing address of the ISA
European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswijk
Tel. (+31-70) 340-2040, Tx. 31 651 epo nl,
Fax: (+31-70) 340-3016

Authorized officer

Salojarvi, K

Form PCT/SA/210 (second sheet) (January 2004)




INTERNATIONAL SEARCH REPORT —
Intern Application No
ation on patent family members '
netonen patentamy mem PCT/U52004/026208
Patent document Publication Patent family Publication
cited in search report date member(s) date
US 2003114203 Al 19-06-2003 CN 1426212 A 25-06-2003
JP 2003198692 A 11-07-2003
US 2002123271 Al 05-09-2002 CN 1374721 A 16-10-2002

Form PCT/ISA/210 {patent family annex) (January 2004)




	Abstract
	Bibliographic
	Description
	Claims
	Drawings
	Search_Report

