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(54) Contact socket

(57) A contact socket of a single-part construction,
having a base spring (1) and two spring legs (12), inte-
grally formed on the base spring (1) that have contacting
sections (4) facing each other where, as a result of the

single-piece construction, the manufacturing process of
this contact socket can be optimized and each spring
leg (12) is supported by an additional support member
(3) thereby increasing the resilient force.
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Description

[0001] The present invention relates to a contact
socket.

[0002] Known contact sockets have a complicated

construction and are therefore difficult to manufacture.
These known contact sockets are expensive to manu-
facture.

[0003] Itistherefore an object of the present invention
to provide a contact socket allowing the design of a sim-
pler manufacturing process and which thereby entails
lower costs. This object is achieved by a contact socket
having a base spring and two spring legs, integrally
formed on the base spring that have contacting sections
facing each other where, as a result of the single-piece
construction, the manufacturing process of this contact
socket can be optimized and each spring leg is support-
ed by an additional support member thereby increasing
the resilient force. Accordingly the contact socket, which
is of a single-part construction, comprises a base spring
and two internal spring legs, the contacting sections of
which essentially face each other. The single-part con-
struction allows the optimization of the manufacturing
process which then essentially consists only of a bend-
ing operation and/or pressing operation.

[0004] A further advantage of the contact socket ac-
cording to the invention is that the resilient force on each
spring leg can be relatively easily increased by providing
a support member which is also integrally formed on the
base spring and on which the spring leg is then support-
ed. The resilient force can hereby be significantly in-
creased.

[0005] The present contact socket will be described
in more detail with reference to the accompanying draw-
ings, in which:-

Figure 1 shows a schematic cross-sectional view of
a contact socket in accordance with a preferred em-
bodiment of the present invention;

Figure 2 shows a further cross-sectional view of a
contact socket according to Figure 1;

Figure 3 shows a layout of the contact socket ac-
cording to Figures 1 and 2;

Figures 4A and 4B show diagrams for explaining
the bending operation of the contact socket accord-
ing to the invention shown in Figures 1 to 3;
Figure 5 shows a schematic cross-sectional view of
a contact socket in accordance with a second em-
bodiment of the present invention;

Figure 6 shows a further cross-sectional view of a
contact socket according to Figure 2;

Figure 7 shows a layout of the contact socket ac-
cording to Figures 5 and 6;

Figure 8 shows a schematic cross-sectional view of
a contact socket in accordance with a third embod-
iment of the present invention;

Figure 9 shows a further cross-sectional view of a
contact socket according to Figure 8;
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Figure 10 shows a partial cross-sectional view of
the contact socket according to Figures 8 and 9, as
seen from above; and

Figure 11 shows a layout of the contact socket ac-
cording to Figures 8 to 10.

[0006] Figures 1 and 3 of afirst preferred embodiment
show a contact socket according to the invention in a
lateral cross-sectional view. According to Figure 1, a
base spring 1 is shown having two spring legs 12, which
essentially face each other with their contact sections 4
on the inside of the base spring 1. According to this first
embodiment, an external latching tongue 8 is formed on
the base spring 1 (shown on top in Figures 1 and 2). The
spring legs 12 lie inside base spring 1.

[0007] According to the view of Figure 1, a facing sec-
ond (lower) spring leg 12 is foreseen on the base spring
1 opposite the first (upper) spring leg 12 such that the
contact sections 4 of spring legs 12 face each other in
the plug-in direction, in the left half of base spring 1. It
can furthermore be clearly seen from Figures 1 and 2
that spring legs 12 are accommodated inside the base
spring 1. The latching tongue 8 protrudes upwards at an
acute angle of approximately 5° to 10° beyond the base
spring 1. Both spring legs 12 form resilient contacting
metal pieces which conduct the current directly and
therefore conduct it more efficiently.

[0008] Figure 3 shows the layout of base spring 1.
This view is not to scale. The layout of base spring 1
with integral spring legs 12 has a compact form with re-
duced loss of sheet metal during stamping. Base spring
1 further comprises a projection 10 which is bent from
the base spring 1 approximately at a right angle, as
shown in Figure 2, in order to form a polarisation of the
contact socket. The contours of the layout of base
springs 1 are preferably stamped out of flat metal
sheets, or possibly also cut by means of a laser, as
shown in Figure 3. After the stamping operation the in-
dividual base springs 1 are separated and are each bent
and/or pressed until finally the state as shown in Figures
1 and 2 is obtained. The base spring 1 can preferably
be soldered by means of a laser, such that at least one
solder pad is placed on one location in the tool from
above in order to fix the base spring 1.

[0009] The construction of the present contact socket
according to the invention, in particular through the co-
operation of both spring legs 12, allows creation of the
relatively high resilient force whereby an improved
spring action of the spring components can be achieved.
In the shown contact socket according to the first em-
bodiment, in order to further increase the spring action,
both spring legs 12 are each supported by a support
member 3. This support member 3 is formed by means
of a free punch 5 (see Figure 2) and is connected to
base spring 1 by means of a base 11.

[0010] Each support member has an essentially U-
shaped configuration whereby a base section of the U-
shape creates a connection between the base 11 and
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the other end of support member 3. The chamfered con-
nection between support member 3 and the correspond-
ing spring leg 12 is formed in the vicinity of contacting
section 4 such that each spring leg 12 with the surround-
ing base spring 1 forms a gap which opens in the direc-
tion of the insertion opening of the contact socket. In
order to increase the resilient force of both spring legs
12, they are each supported by support member 3.
[0011] Finally, several tabs 7 are formed on both sides
of an insertion opening (of base spring 1) for a contact
pin (not shown), which tabs show outwardly rounded
contours and facilitate the insertion of the contact pin.
The tabs 7 also serve, as can be seen from Figure 2, to
prevent an insertion behind spring leg 12.

[0012] Figure 4 schematically shows two possible
folds a) and b) of the contact socket according to the
invention. Alternative (a) shows a helically wound or
folded contact socket, while alternative (b), with a blank
that is rotated by 180° for the contacts, shows a fold
which follows the contours of a square, whereby each
side is covered twice.

[0013] Figures 5to 7 show a contact socket according
to the invention, in accordance with a second preferred
embodiment, whereby here in a lateral cross-sectional
view according to Figure5 a base spring 1 is also shown,
on which two spring legs 12 are foreseen, which essen-
tially face each other with their contact sections 4 on the
inside of the base spring 1.

[0014] According to this second embodiment, an ex-
ternal latching tongue 8 is formed on the base spring 1
(shown on top in Figures 5 and 6). The spring legs 12
lie inside base spring 1.

[0015] According to the view of Figure 5, a facing sec-
ond (lower) spring leg 12 is foreseen on the base spring
1 opposite the first (upper) spring leg 12 such that the
contact sections 4 of spring legs 12 face each other in
the plug-in direction, in the left half of base spring 1. It
can also be seen from Figures 5 and 6 that spring legs
12 are completely accommodated inside the base
spring 1. The latching tongue 8 protrudes upwards at an
acute angle of approximately 10° beyond the base
spring 1. Both spring legs 12 form resilient contacting
metal pieces which conduct the current directly and
therefore conduct it more efficiently.

[0016] Figure 7 shows the layout of base spring 1.
This view is not to scale. The layout of base spring 1
with integral spring legs 12 has an extremely compact
form with reduced loss of sheet metal during stamping.
The connection of spring legs 12 and the corresponding
support member 3 (which will be described later) takes
place in this embodiment on the left frontal side of base
spring 1. On the base spring 1 a projection 10 is addi-
tionally foreseen which is bent approximately at a right
angle from base spring 1, as shown in Figure 2, to form
a polarisation of the contact socket.

[0017] The contours of the layout of base springs 1
are preferably stamped out of flat metal sheets or, pos-
sibly, also cut by means of a laser, as shown in Figure
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7. A separation cut takes place at position X, in order to
form the two spring legs 12 such that they can move
away from each other, namely for the case when the
contact pin is later inserted. After the stamping opera-
tion, the individual base springs 1 are separated and are
each bent and/or pressed until finally the state as shown
in Fig 5 and 6 is obtained. The base spring 1 can pref-
erably be soldered by means of a laser, such that at least
one solder pad is placed on one location in the tool from
above in order to fix the base spring 1.

[0018] The construction of the present contact socket
according to the invention, in particular through the co-
operation of both spring legs 12, allows creation of the
relatively high resilient force whereby an improved
spring action of the spring components can be achieved.
[0019] In the shown contact socket according to the
second embodiment, in order to further increase the
spring action, both spring legs 12 are each also support-
ed by a support member 3. This support member 3 is
formed by means of a free punch 5 (see Figure 7) and
is connected to base spring 1.

[0020] Each support member has an essentially U-
shaped configuration whereby a longitudinal base sec-
tion of the U-shape creates a connection between base
11 and the other end of support member 3. The cham-
fered connection between support member 3 and the
corresponding spring leg 12 is formed in the vicinity of
contacting section 4 such that each spring leg 12 with
surrounding base spring 1 forms a gap which opens in
the direction of the insertion opening of the contact sock-
et. In order to increase the resilient force of both spring
legs 12, they are each supported by support member 3.
[0021] Finally, several tabs 7 are formed on both sides
of an insertion opening (of base spring 1) for a contact
pin (not shown), which tabs show outwardly rounded
contours and facilitate the insertion of the contact pin.
The tabs 7 also serve, as can be seen from Figure 5, to
prevent an insertion behind spring leg 12.

[0022] Figures 8 and 11 show a contact socket ac-
cording to the invention, in accordance with a third pre-
ferred embodiment, whereby here in a lateral cross-sec-
tional view according to Figure 8 a base spring 1 is also
shown, on which two spring legs 12 are foreseen, which
essentially face each other with their contact sections 4
on the inside of the base spring.

[0023] According to this second embodiment an ex-
ternal latching tongue 8 is formed on the base spring 1
(shown on top in Figures 8 and 9). The spring legs 12
lie inside base spring 1.

[0024] According to the view of Figure 8, a facing sec-
ond (lower) spring leg 12 is foreseen on the base spring
1 opposite the first (upper) spring leg 12 such that the
contact sections 4 of spring legs 12 face each other in
the plug-in direction, in the left half of base spring 1. It
can be seen from Figures 8 and 9 that spring legs 12
are completely accommodated inside the base spring
1. The latching tongue 8 protrudes upwards at an acute
angle of approximately 10° beyond the base spring 1.
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Both spring legs 12 form resilient contacting metal piec-
es which conduct the current directly and therefore con-
duct it more efficiently.

[0025] Figure 11 shows the layout of base spring 1.
This view is not to scale. The layout of base spring 1
with integral spring legs 12 has an extremely compact
form with reduced loss of sheet metal during stamping.
The connection of the spring legs 12 and the corre-
sponding support member 3 (which will be described lat-
er) takes place in this embodiment on the left frontal side
of base spring 1. Base spring 1 further comprises a pro-
jection 10 which is bent from the base spring 1 approx-
imately at a right angle, as shown in Figure 9, in order
to form a polarisation of the contact socket.

[0026] The contours of the layout of base springs 1
are preferably stamped out of flat metal sheets or, pos-
sibly, also cut by means of a laser, as shown in Figure
11. A separation cut takes place at the four positions X,
in order to form the two spring legs 12 such that they
can move away from each other, namely for the case
when the contact pin is later inserted. After the stamping
operation the individual base springs 1 are separated
and are each bent and/or pressed until finally the state
as shown in Figures 8 and 9 is obtained.

[0027] The base spring 1 can preferably be soldered
by means of a laser, such that at least one solder pad
is placed on one location in the tool from above in order
to fix the base spring 1. The construction of the present
contact socket according to the invention, in particular
through the cooperation of both spring legs 12, allows
creation of the relatively high resilient force whereby an
improved spring action of the spring components can
be achieved.

[0028] In the shown contact socket according to the
second embodiment, in order to further increase the
spring action, both spring legs 12 are also supported
each on both sides by two support members 3. The sup-
port members 3 are formed by means of a free punch 5
(see Figure 11) and are connected to the base spring 1.
[0029] Each support member 3 has an essentially U-
shaped configuration whereby a longitudinal base sec-
tion of the U-shape creates a connection between base
11 and the other end of support member 3. The cham-
fered ends of each support member 3 are formed with-
out a direct connection to the spring leg 12. However,
each spring leg 12 is mounted in a seesaw manner in
the middle of support member 3 and connected to sup-
port member 3. In order to increase the resilient force of
both spring legs 12, they are supported in a seesaw
manner at a fulcrum 13 by support member 3. As can
be seen from the partial sectional top view shown in Fig-
ure 10, the fulcrum 13 is formed on the spring leg 12
approximately in the middle between support member
3 and spring leg 12.

[0030] Finally, several tabs 7 are formed on both sides
of an insertion opening (of base spring 1) for a contact
pin (not shown), which tabs show outwardly rounded
contours and facilitate the insertion of the contact pin.
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The tabs 7 also serve, as can be seen from Figure 8, to
prevent an insertion behind the lower spring leg 12.
[0031] In summary, the contact socket according to
the invention, which is of a single-part construction,
comprises a base spring 1 and two spring legs 2 which
are integrally formed on the base sleeve 1. Both spring
legs 12 comprise contacting sections 4, essentially fac-
ing each other. As a result of the single-piece construc-
tion the manufacturing process of this contact socket
can be optimized. Furthermore, each spring legs 12 is
supported by an additional support member 3 thereby
increasing the resilient force of spring leg 12.

Claims

1. A contact socket of single-part construction, com-
prises a box-like base spring (1) with two internal
spring legs (12) having contacting sections (4)
which face each other inside the base spring (1),
characterized in that each spring leg (12) is support-
ed by at least one support member (3).

2. The contact socket according to claim 1, character-
ized in that the base spring (1) comprises a latching
tongue (8) which outwardly protrudes from base
spring (1).

3. The contact socket according to any of claims 1 or
2, characterized in that the support member (3) is
integrally formed on the base spring (1).

4. The contact socket according to any of claims 1 to
3, characterized in that the base spring (1) is made
of a copper alloy.

5. The contact socket according to any of claims 1 to
4, characterized in that each support member (3)
supports the corresponding spring leg (12) and
thereby increases the resilient force of spring leg
(12).

6. The contact socket according to any of claims 1 to
5, characterized in that the support of spring leg (12)
by the support member (3) takes place in the lateral
or frontal region of spring member (12).

7. The contact socket according to any of claims 1 to
7, characterized in that the base spring (1) is fixed
in the final state by at least one soldering point.

8. The contact socket according to any of claims 1 to
7, characterized in that the base spring (1) is man-
ufactured from a flat metal sheet by stamping, bend-
ing, cutting and/or pressing.

9. The contact socket according to any of claims 1 to
8, characterized in that a polarisation in the form of
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a projection (10) is formed on the base spring (1).

The contact socket according to any of claims 1 to
9, characterized in that the support of spring leg (12)
by the support member (3) is such that spring leg
(12) can pivot in a limited manner around a fulcrum
(13) in the manner of a seesaw.

The contact socket according to any of claims 1 to
10, characterized in that at least one tab (7) which
serves as insertion help for a contact pin is provided
on the frontal side of base spring (1).

10

15

20

25

30

35

40

45

50

55



EP 1122 830 A1

ﬂ\__,.\

Y

ol

C_ ! i\

0l

r\"‘m_/.'\

c 94

_ N

€ cl /4

b — —

e — Jlll"lll"‘

7,

e -

3 T
— = (1,

e e wmm —

i 72

€

L ( a??

g

> 7,
PR Z

I

cl 4

L 914



gt 914

V¥ 9ld

N N ™~ ™~



EP 1122 830 A1

cl

R NN AN NN

o

Y/797/70777

/A

\\\

/R 277777777778




/\O\/Q £ 914




EP 1122 830 A1

.—-*\__'\

o l%}fﬂ

cl =

T
)

=
N~
m‘d‘“

6 94

L,

£

77 7R 7777 o 77

1/

Ol 914

10



NV
Lii

11 Ot

iyl
i RDE

LN~y
M~



EP 1122 830 A1

Applicatlon Number

) European Patent EUROPEAN SEARCH REPORT
Office EP 01 30 0894

DOCUMENTS CONSIDERED TO BE RELEVANT

Cate Citation of document with indication, where appropriate, Relevant CLASSIFICATION OF THE
gory of relevant passages to claim APPLICATION (Int.CL.7)
X DE 198 26 828 A (SIEMENS AG) 1,3-6,8,| HO1R13/115
5 January 2000 (2000-01-05) 11 HO1R43/16
* column 4, Tine 8 - column 6, line 2;
figure 6 *
Y 2,7,9,10
X EP 0 700 122 A (WHITAKER CORP) 1,3-6,8,
6 March 1996 (1996-03-06) 11
* column 2, line 14 - column 4; figures *
Y WO 99 41807 A (PERON ANTOINE ;ROZET 2,9

DOMINIQUE (FR); FRAMATOME CONNECTORS INT
(FR)) 19 August 1999 (1999-08-19)

* page 4 - page 13; figure 2 *

Y EP 0 823 756 A (SUMITOMO WIRING SYSTEMS) |7
11 February 1998 (1998-02-11)
* column 6, 1ine 8 - line 15 *

Y FR 2 559 964 A (LABINAL) 10

EPO FORM 1503 03.82 (PO4CO1)

23 August 1985 (1985-08-23) : TECHNICAL FIELDS
* figure 1 * Cl.
————— HOIR
The present search report has been drawn up for all claims
Place of search Date of completion of the search Examiner
MUNICH 11 April 2001 Langbroek, A
CATEGORY OF CITED DOCUMENTS T : theory or principle underlying the invention
E : earlier patent document, but published on, or
X : particularly relevant if taken alone after the filing date
Y : particutarly relevant if combined with another D : document cited In the application
document of the same category L : document cited for other reasons
A : technological background
O non-written disclosure & . member of the same patent family, corresponding
P :intermediate docurnent document

12



EPOC FORM P0458

EP 1122 830 A1

ANNEX TO THE EUROPEAN SEARCH REPORT
ON EUROPEAN PATENT APPLICATION NO. EP 01 30 0894

This annex lists the patent family membersrelating to the patent documents cited in the above-mentioned European search report.
The members are as contained in the European Patent Office EDP file on
The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

11-04-2001
Patent document Publication Patent family Publication

cited in search report date member(s) date

DE 19826828 A 05-01-2000 WO 9966600 A 23-12-1999

EP 0700122 A 06-03-1996 NONE

WO 9941807 A 19-08-1999 FR 2775130 A 20-08-1999
FR 2775131 A 20-08-1999
FR 2775132 A 20-08-1999
EP 1057227 A 06-12-2000

EP 0823756 A 11-02-1998 JP 10055835 A 24-02-1998
CN 1174423 A 25-02-1998
DE 69700563 D 04-11-1999
DE 69700563 T 31-05-2000
us 5921821 A 13-07-1999

FR 2559964 A 23-08-1985 NONE

For more details about this annex : see Official Journal of the European Patent Office, No. 12/82

13




	bibliography
	description
	claims
	drawings
	search report

