EP 2 966 734 A1

(1 9) Europdisches

Patentamt

European
Patent Office
Office européen

des brevets

(11) EP 2 966 734 A1

(12) EUROPEAN PATENT APPLICATION

(43) Date of publication:
13.01.2016 Bulletin 2016/02

(21) Application number: 15175268.0

(22) Date of filing: 03.07.2015

(51) IntClL:

HO1R 13/627 (2006.01) HO1R 9/22 (2006.07)

(84) Designated Contracting States:
AL AT BEBG CH CY CZDE DK EE ES FIFRGB
GRHRHUIEISITLILTLULVMC MKMT NL NO
PL PT RO RS SE SI SK SM TR
Designated Extension States:
BA ME
Designated Validation States:
MA

(30) Priority: 08.07.2014 CN 201420375019 U

(71) Applicant: Tyco Electronics (Shanghai) Co. Ltd.
Shanghai (CN)

(72) Inventors:

*« WANG, Ning
Shanghai, (CN)

* XU, Xiang
Shanghai, (CN)

* YIN, Hongjun
Shanghai, (CN)

(74) Representative: Griinecker Patent- und

Rechtsanwailte
PartG mbB
LeopoldstraBe 4
80802 Miinchen (DE)

(54) RECEPTACLE CONNECTOR

(67)  The present invention discloses a receptacle
connector, comprising a housing, which has a slot ex-
tendingin alength direction of the housing and configured
toreceive and connect an electronic module therein. One
spring press finger is formed on each of a pair of side

walls of the slot facing to each other in a width direction

of the housing; a section of slope flat surface with a pre-
determined length is formed on an inner surface of each
of the spring press fingers. When the electronic module
is inserted into the slot, the slope flat surfaces of the
spring press fingers are pressed against side edges of a
top of the electronic module, so that a resultant force of
pressing forces exerted on the electronic module is di-
rected to a bottom of the slot in a height direction of the
housing. In the presentinvention, since the slope flat sur-

faces of the spring press fingers can come into contact
with and be pressed against side edges of a top of the

electronic module of various sizes, the receptacle con-
nectoris adapted to receive electronic modules of various
sizes therein and has a better universality. The electronic
modules of various sizes can be retained to be clamped.
Even in the condition of vibration, good electrical contact
between the electronic module and the receptacle con-
nector can still be retained.

Fig. 1
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Description

CROSS-REFERENCE TO RELATED APPLICATION

[0001] This application claims the benefit of Chinese
Patent Application No. 201420375019. X filed on July 8,
2014 in the State Intellectual Property Office of China,
the whole disclosure of which is incorporated herein by
reference.

BACKGROUND OF THE INVENTION

Field of the Invention

[0002] The presentinvention generally relates to a re-
ceptacle connector, and more particularly, to areceptacle
connector used for receiving and connecting a relay
therein.

Description of the Related Art

[0003] In prior arts, arelay is generally electrically con-
nected to a control circuit board via a receptacle connec-
tor for the relay so as to be supplied with voltage or current
control signals.

[0004] In prior art, however, a relay with one size can
only be inserted into a receptacle connector matching
with the relay with this size. Therefore, a receptacle con-
nector with one size can only mate with a relay with one
corresponding size, and cannot mate with relays with dif-
ferent sizes, resulting in that applications of the recepta-
cle connector and the control circuit board having this
receptacle connector are limited. For example, when the
relay with a different size is replaced, the receptacle con-
nector, and even the control circuit board having the re-
ceptacle connector, should be replaced simultaneously,
resulting in unnecessary waste.

SUMMARY OF THE INVENTION

[0005] The presentinvention has been made to solve
atleast one aspect of the above problems and drawbacks
in prior arts.

[0006] One object of the present invention is to provide
areceptacle connector adapted to electronic modules of
various sizes.

[0007] Anotherobjectof the presentinvention is to pro-
vide a receptacle connector with a simple structure.
[0008] According to one aspect of the present inven-
tion, there is provided with a receptacle connector, com-
prising:

a housing, having a slot extending in a length direc-
tion of the housing and configured to receive and
connect an electronic module therein,. One spring
press finger is formed on each of a pair of side walls
of the slot facing to each other in a width direction of
the housing; a section of slope flat surface with a
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predetermined length is formed on an inner surface
of each of the spring press fingers, and an angle
between the slope flat surface and a plane defined
by the length direction and the width direction is more
than 0 degree and less than 90 degrees; and when
the electronic module is inserted into the slot, the
slope flat surfaces of the spring press fingers are
pressed against side edges of a top of the electronic
module, so that a resultant force of pressing forces
exerted on the electronic module is directed to a bot-
tom of the slot in a height direction of the housing.

[0009] According to an exemplary embodiment of the
present invention, the angle between the slope flat sur-
face and the plane defined by the length direction and
the width direction is more than 30 degree and less than
60 degrees.

[0010] According to a further exemplary embodiment
of the present invention, the angle between the slope flat
surface and the plane defined by the length direction and
the width direction is equal to 45 degrees.

[0011] According to a still exemplary embodiment of
the present invention, an end of each of the spring press
fingers is formed with a hook-shaped projection for pre-
venting the inserted electronic module from being sepa-
rated from the receptacle connector.

[0012] According to a still further exemplary embodi-
ment of the present invention, the spring press fingers
are formed integrally with the housing.

[0013] According to a still further exemplary embodi-
ment of the present invention, the spring press fingers
are offset from each other by a predetermined distance
in the length direction of the housing.

[0014] According to a still further exemplary embodi-
ment of the present invention, the electronic module is a
relay, and the receptacle connector is a relay socket.
[0015] According to a still further exemplary embodi-
ment of the present invention, the housing is provided
with electrical connection terminals, wherein one end of
each electrical connection terminal is electrically con-
nected to a circuit board and the other end thereof is
electrically connected to a terminal of the inserted elec-
tronic module.

[0016] According to a still further exemplary embodi-
ment of the present invention, the electrical connection
terminals are inserted into and connected to the circuit
board.

[0017] According to a still further exemplary embodi-
ment of the present invention, the housing of the recep-
tacle connector is vertically provided on the circuit board.
[0018] In various embodiments of the present inven-
tion, since the slope flat surfaces of the spring press fin-
gers can come into contact and be pressed against side
edges of a top of the electronic modules with various
sizes, the receptacle connector of the present invention
can be adapted to receive the electronic modules with
various sizes therein and has a better universality, so
that the electronic modules with various sizes can be
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retained in state of being well clamped. Even in the con-
dition of vibration, good electrical contact between the
electronic module and the receptacle connector can still
be retained. In addition, the receptacle connector of the
present invention has a simple structure and is easy to
be produced.

[0019] The above and other objects and features of
the present invention will become more apparent by de-
scribing in detail exemplary embodiments thereof with
reference to the accompanying drawings, which will con-
tribute to the comprehensive understanding of the
present invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0020]

Fig.1 is a schematic perspective view of a receptacle
connector for receiving and connecting an electronic
module therein according to an exemplary embodi-
ment of the presentinvention, wherein, the electronic
module has been inserted into the receptacle con-
nector;

Fig.2 is a structural schematic view of a pair of spring
press fingers of the receptacle connector of Fig.1;
Fig.3 is an exploded view of a pressing force applied
by the pair of spring press fingers of the receptacle
connector of Fig.1 onto the electronic module;

Fig. 4 is a schematic view of the pair of spring press
fingers of the receptacle connector of Fig.1 adapted
to press and retain electronic modules of various siz-
es; and

Fig.5 is a schematic view of a control circuit board
for mounting the receptacle connector.

DETAILED DESCRIPTION OF PREFERRED EMBOD-
IMENTS OF THE INVENTION

[0021] The presentdisclosure will be described further
hereinafter in detail with reference to the embodiments
in combination with attached drawings. Inthe description,
the same or similar reference numerals in different em-
bodiments denote the same or similar components. The
following description to the embodiments with reference
to the attached drawings is intended to illustrate the gen-
eral concept of the present invention, and is not intended
to limit the present disclosure to the embodiment set forth
herein.

[0022] Further, in the following detailed description, for
the sake of easy understanding, a plurality of details have
been set forth so as to provide a comprehensive under-
standing of the embodiments of the present disclosure.
However, it is obvious that one or more embodiments
can be carried out without these details. In other situa-
tions, the well-known structures and devices are embod-
ied by way of example so as to simplify the attached
drawings.

[0023] Accordingto a general technical concept of em-
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bodiments of the present disclosure, there is provided a
receptacle connector, comprising a housing, having a
slot extending in a length direction of the housing and
configured to receive and connect an electronic module
therein. One spring press finger is formed on each of a
pair of side walls of the slot facing to each other in a width
direction of the housing. A section of slope surface with
a predetermined length is formed on an inner surface of
each of the spring press fingers, and an angle between
the slope flat surface and a plane defined by the length
direction and the width direction of the housing is more
than 0 degree and less than 90 degrees. When the elec-
tronic module is inserted into the slot, the slope flat sur-
faces of the spring press fingers are pressed against side
edges of a top of the electronic module, so that a resultant
force of a pressing force exerted on the electronic module
is directed to a bottom of the slot in a height direction of
the housing.

[0024] Fig.1 shows a schematic perspective view of a
receptacle connector for receiving and connecting an
electronic module 200 therein according to an exemplary
embodiment of the present invention, wherein, the elec-
tronic module 200 has been inserted into the slot of the
housing 100 of the receptacle connector.

[0025] Asillustratedin Fig. 1, the receptacle connector
comprises a housing 100, for instance, a plastic housing
formed by injection molding.

[0026] In the illustrated embodiment, the housing 100
has alength direction Y, a width direction X perpendicular
to the length direction, and a height direction Z perpen-
dicular to the length direction Y and the width direction
X. The housing 100 has a slot extending in the length
direction Y thereof and configured to receive and connect
an electronic module 200 therein.

[0027] Continued with Fig.1, one spring press finger
110 is formed on each of a pair of side walls of the slot
facing to each other in the width direction X of the housing
100.

[0028] Fig.2 shows a structural schematic view of a
pair of spring press fingers 110 of the receptacle connec-
tor of Fig.1.

[0029] AsshowninFig. 1 and Fig. 2, inan embodiment
of the present invention, a section of slope flat surface
111 with a predetermined length is formed on an inner
surface of each of the spring press fingers 110, and an
angle a between the slope flat surface 111 and a plane
defined by the length direction Y and the width direction
X of the housing 100 is more than 0 degree and less than
90 degrees.

[0030] Fig.3 shows an exploded view of pressing forc-
es 2*F applied by the pair of spring press fingers 110 of
the receptacle connector of Fig.1 onto the electronic
module 200.

[0031] AsshowninFigs.1,2and 3, whenthe electronic
module 200 is inserted into the slot of the housing 100,
the slope flat surfaces 111 of the spring press fingers 110
are pressed against side edges 211 of a top of the elec-
tronic module 200, so that a resultant force 2*F2 of two
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pressing forces 2*F exerted on the electronic module 200
by the two spring press fingers 110 directs to a bottom
of the slot in the height direction Z of the housing 100.
[0032] Intheillustrated embodiment, as shown clearly
in Fig.3, the pressing force F exerted on the electronic
module 200 by each of spring press fingers 110 is direct-
ed to a direction perpendicular to the slope flat surface
111. The pressing force F exerted on the electronic mod-
ule 200 by each of spring press fingers 110 has a hori-
zontal component F1 in the width direction of the housing
100 and a vertical component F2 in the height direction
Z of the housing 100. Two horizontal components of the
pressing forces 2*F exerted on the electronic module 200
by the two spring press fingers 110 are the same in mag-
nitude but opposite from each otherin direction, thus they
counteract with each other. Therefore, the resultant force
2*F2 of the two pressing forces 2*F exerted on the elec-
tronic module 200 by two spring press fingers 110 is the
sum of the two vertical components and is directed to a
bottom of the slot in the height direction Z of the housing
100, so that a vertically downward retaining force is al-
ways exerted on the electronic module 200 and the elec-
tronic module 200 can be reliably clamped within the slot
of the housing 100the electronic module 200 from loos-
ening. In this way, it can be ensured that terminals (not
shown) at the bottom of the electronic module 200 can
reliably come into contact with corresponding electrical
connection terminals 120 in the housing 100, so that the
receptacle connector and the electronic module 200 can
still work reliably even in the condition of vibration.
[0033] In an exemplary embodiment of the present in-
vention, the angle o between the slope flat surface 111
and the plane defined by the length direction Y and the
width direction X of the housing 100 is more than 30 de-
grees and less than 60 degrees.

[0034] In an further exemplary embodiment of the
presentinvention, the angle o between the slope flat sur-
face 111 and the plane defined by the length direction Y
and the width direction X of the housing 100 is equal to
45 degrees.

[0035] It should be noted that the present invention is
not limited to the embodiments set forth hereinbefore,
the angle a between the slope flat surface 111 and the
plane defined by the length direction Y and the width
direction X of the housing 100 can be set to a random
degree in the range of 0 degree to 90 degrees, such as,
10 degrees, 20 degrees, 30 degrees, 40 degrees, 50
degrees, 60 degrees, 70 degrees, 80 degrees or the like.
[0036] Asshownin Fig. 3, an end of each of the spring
press fingers 110 is formed with a hook-shaped projec-
tion 112 so as to prevent the inserted electronic module
200 from being separated from the receptacle connector.
[0037] In the illustrated embodiment, as shown in Fig.
1, the spring press fingers 110 are formed integrally with
the housing 100, for instance, the spring press fingers
110 and the housing 100 can be integrally formed by
injection molding.

[0038] In the illustrated embodiment, as shown in Fig.
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1, the pair of spring press fingers 110 are offset from
each other by a predetermined distance in the length
direction Y, that is, the pair of spring press fingers 110
are not aligned with each other in the width direction X.
In this way, the electronic module 200 can be more reli-
ably retained within the slot of the housing 100.

[0039] In an exemplary embodiment of the present in-
vention, the electronic module 200 can be a relay, and
the receptacle connector can be arelay receptacle. How-
ever, the present invention is not limited thereto, for ex-
ample, the electronic module 200 may be a memory bank
module, and the receptacle connector may be a corre-
sponding memory bank receptacle connector.

[0040] Fig. 4 is a schematic view of the pair of spring
press fingers 110 of the receptacle connector of Fig.1
adapted to press and retain electronic modules 200 with
various sizes.

[0041] In the illustrated embodiment, as shown in Fig.
4, a size W, in the width direction of the housing 100, of
the electronic module 200 clamped by the pair of spring
press fingers 110 can be a random size more than an
illustrated first size W1 and less than anillustrated second
size W2. Thus, the receptacle connector of the present
invention may be adapted to press and retain electronic
modules 200 with various sizes. Therefore, when an elec-
tronic module 200 with a different size is replaced, the
receptacle connector is not necessary to be replaced,
and the receptacle connector of the present invention
thus has a better universality.

[0042] Fig.5 is a schematic view of a control circuit
board for mounting the receptacle connector.

[0043] As shown in Figs. 1 and 5, the housing 100 is
provided with electrical connection terminals 120, one
end of each of which is electrically connected to a circuit
board 300 and the other end is electrically connected to
the terminal at the bottom of the inserted electronic mod-
ule 200. In this way, the electronic module 200 can be
electrically connected to the circuit board 300. In an em-
bodiment of the present invention, the electrical connec-
tion terminals 120 can be directly inserted into and con-
nected to the circuit board 300.

[0044] As shown in Fig. 5, the housing 100 of the re-
ceptacle connector is vertically provided on the circuit
board 300, and a plurality of receptacle connectors are
arranged on the circuit board 300 so as to be separated
from each other and be aligned in a line.

[0045] It should be appreciated by those skilled in this
art that the above embodiments are exemplary, and
many modifications may be made to the above embod-
iments by those skilled in this art, and various structures
described in various embodiments may be freely com-
bined with each other without conflicting in configuration
or principle.

[0046] Although exemplary embodiments of the
present disclosure have been described hereinbefore in
detail with reference to the attached drawings, it should
be appreciated that the disclosed embodiments in the
attached drawings are intended to illustrate the preferred
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embodiments of the presentinvention by way of example,
but are not intended to limit the present disclosure to the
embodiment set forth herein.

[0047] Although several exemplary embodiments
have been shown and described, it would be appreciated
by those skilled in the art that various changes or modi-
fications may be made in these embodiments without
departing from the principles and spirit of the disclosure,
the scope of which is defined in the claims and their equiv-
alents.

[0048] It should be noted that, the term "comprise"
doesn’t exclude other elements and steps, and the term
"a" or "an" doesn’t exclude more than one. In addition,
the reference numerals in the claims cannot be interpret-
ed as the limitation to the scope of the present invention.

Claims
1. A receptacle connector, comprising:

a housing (100), having a slot extending in a
length direction (Y) of the housing and config-
ured to receive and connect an electronic mod-
ule (200) therein,

wherein,

one spring press finger (110) is formed on each
of a pair of side walls of the slot facing to each
otherin awidth direction (X) of the housing (100);
a section of slope flat surface (111) with a pre-
determined length is formed on an inner surface
of each of the spring press fingers (110), and an
angle (o) between the slope flat surface (111)
and a plane defined by the length direction (Y)
and the width direction (X) is more than 0 degree
and less than 90 degrees; and

when the electronic module (200) is inserted into
the slot, the slope flat surfaces (111) of the spring
press fingers (110) are pressed against side
edges (211) of a top of the electronic module
(200), so that aresultant force of pressing forces
exerted on the electronic module (200) is direct-
ed to a bottom of the slot in a height direction
(2) of the housing (100).

2. The receptacle connector as recited in claim 1,
wherein
the angle (o) between the slope flat surface (111)
and the plane defined by the length direction (Y) and
the width direction (X) is more than 30 degrees and
less than 60 degrees.

3. The receptacle connector as recited in claim 2,
wherein
the angle (o) between the slope flat surface (111)
and the plane defined by the length direction (Y) and
the width direction (X) is equal to 45 degrees.
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4.

10.

The receptacle connector as recited in any one of
claims 1-3, wherein

an end of each of the spring press fingers (110) is
formed with a hook-shaped projection (112) for pre-
venting the inserted electronic module (200) from
being separated from the receptacle connector.

The receptacle connector as recited in claim 4,
wherein the spring press fingers (110) are formed
integrally with the housing (100).

The receptacle connector as recited in claim 5,
wherein

the spring press fingers (110) are offset from each
other by a predetermined distance in the length di-
rection (Y) of the housing (100).

The receptacle connector as recited in claim 6,
wherein the electronic module (200) is a relay, and
the receptacle connector is a relay socket.

The receptacle connector as recited in claim 7,
wherein

the housing (100) is provided with electrical connec-
tion terminals (120) each having one end electrically
connected to a circuit board (300) and the other end
electrically contacting with a terminal of the inserted
electronic module (200).

The receptacle connector as recited in claim 8,
wherein

the electrical connection terminals (120) of the re-
ceptacle connector are inserted into and connected
to the circuit board (300).

The receptacle connector as recited in claim 9,
wherein

the housing (100) of the receptacle connector is ver-
tically provided on the circuit board (300).



EP 2 966 734 A1

200~
S

100

Fig. 1



EP 2 966 734 A1

¥ 110
110

111 111

Fig. 2



EP 2 966 734 A1

7 4 110 ?




EP 2 966 734 A1

Wl
W
W2

110




EP 2 966 734 A1

Fig. 5

10



10

15

20

25

30

35

40

45

50

55

EP 2 966 734 A1

9

des

Europiisches
Patentamt

European
Patent Office

Office européen

brevets

[

EPO FORM 1503 03.82 (P04C01)

EUROPEAN SEARCH REPORT

DOCUMENTS CONSIDERED TO BE RELEVANT

Application Number

EP 15 17 5268

Category Citation of g:;::l :vean;tmgi;:;ggzsation, where appropriate, Eeile;/i;nt gl}___’éf%f\lﬁénoz\llp%l; THE
X US 2013/237069 Al (KATSUSE SHUNSUKE [JP]) [1-10 INV.

12 September 2013 (2013-09-12) HO1R13/627

* paragraph [0004] - paragraph [0063];

figures 1-14 * ADD.

----- HO1R9/22

X EP 1 363 364 Al (SUMITOMO WIRING SYSTEMS |1-10

[JP]) 19 November 2003 (2003-11-19)

* paragraph [0025] - paragraph [0040];

figures 1-3 *
X US 2005/075002 Al (KUBO TSUKASA [JP] ET 1,4-10

AL) 7 April 2005 (2005-04-07)

* paragraph [0018] - paragraph [0074];

figures 1A-10C *
A DE 199 58 695 Al (TYCO ELECTRONICS 1-4

LOGISTICS AG [CH])

28 June 2001 (2001-06-28)

* column 2, line 31 - line 57; figure 3 *

----- TECHNICAL FIELDS
SEARCHED  (IPC)
HO1R
The present search report has been drawn up for all claims
Place of search Date of completion of the search Examiner

The Hague 9 November 2015

Oliveira Braga K., A

CATEGORY OF CITED DOCUMENTS

X : particularly relevant if taken alone

Y : particularly relevant if combined with another
document of the same category

A : technological background

O non-written disclosure

P : intermediate document

T : theory or principle underlying the invention

E : earlier patent document, but published on, or

after the filing date

document

D : document cited in the application
L : document cited for other reasons

& : member of the same patent family, corresponding

1"




EP 2 966 734 A1

ANNEX TO THE EUROPEAN SEARCH REPORT

ON EUROPEAN PATENT APPLICATION NO. EP 15 17 5268

This annex lists the patent family members relating 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.

10

15

20

25

30

35

40

45

50

55

09-11-2015
Patent document Publication Patent family Publication

cited in search report date member(s) date
US 2013237069 12-09-2013 103311854 18-09-2013
2013188055 19-09-2013
2013237069 12-09-2013
EP 1363364 19-11-2003 60308257 19-04-2007
1363364 19-11-2003
2003332007 21-11-2003
US 2005075002 07-04-2005 1608335 20-04-2005
2003197312 11-07-2003
20040068362 30-07-2004
1232621 11-05-2005
2005075002 07-04-2005
03056666 10-07-2003

DE 19958695 28-06-2001

EPO FORM P0459

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




EP 2 966 734 A1
REFERENCES CITED IN THE DESCRIPTION
This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

» CN201420375019X [0001]

13



	bibliography
	abstract
	description
	claims
	drawings
	search report
	cited references

