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ELECTRICAL CONNECTOR FOR CIRCUIT SUBSTRATE

Technical Field
The present invention relates to an electrical connector for a circuit substrate, in
particular, an electrical connector for a circuit substrate having an engaging member by
which a body of the connector is engaged with another electronic component so that a
contact of the connector is maintained contacted to a conductive portion of the electronic

component.

Background

An electrical connector, having a pair of connectors for electrically connecting
independent components (for example, a cable and a circuit board; or circuit boards)
normally having a plurality of conductive portions, is known, wherein each of the pair of
connectors has an engaging means for releasably engaging the connectors with each other.

Patent Literature 1 describes, in relation to one type of electrical connectors, that
"each lock block 10 has attachment part 10a integrally formed with attachment piece 5
arranged both sides of conductive shell 4, first engaging piece 10b which functions as
means which projects from attachment part 10a and is adapted to engage with another
connector 19, and second engaging piece 10c which functions as means which projects
from attachment part 10a and is adapted to be fixed to circuit board 21."

Patent Literature 2 describes, in relation to another type of electrical connectors,
that "body 24 is made from insulating material such as plastic, and has surface 30
positioned on a circuit board (not shown) and surface 32 facing another connector, wherein

surfaces 30 and 32 are parallel to each other.”

Patent Literature
[PTL1] Japanese Unexamined Patent Publication (Kokai) No. 7-192813
[PTL2] Japanese Unexamined Patent Publication (Kokai) No. 7-335333
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Summary

In the connector of PTL1, when another connector fitted with insertion hole 2 of
connector body 1 is withdrawn from the insertion hole, due to a force in a counter-fitting
direction applied to the connector body, lock block 10 may be displaced in the counter-
fitting direction relative to connector body 1, resulting in backlash between the lock block
and the connector body. Further, due to the displacement, a stress is be applied to second
engaging piece 10c of lock block 10 which functions as means to fix the connector to
circuit board 21, whereby second engaging piece 10¢ may be damaged or deformed.

Thus, the invention provides an electrical connector having a structure by which
the counter-fitting force cannot displace components of the connector, and damage or
deform a fixing portion of the connector, which is fixed to the substrate.

According to one aspect of the invention, there is provided an electrical connector
for a circuit board, comprising: a conductive shield member; an insulative body, at least a
part of which is covered by the shield member; a plurality of electrical contacts supported
by the body; and

an engaging member disposed at each longitudinal end of the body, the
engaging member being electrically connected to the shield member and adapted for
electrical connection to a circuit board, wherein the engaging member has an engaging
portion adapted to engage the longitudinal end of the body, an arm portion extending from
the engaging portion, a latch portion extending from a front end of the arm portion in the
direction generally perpendicular to the extending direction of the arm portion, and a
protruding portion extending from the engaging portion in an attachment direction along
which the engaging member is attached to the body, wherein the body has a shoulder
portion for stopping the protruding portion of the engaging member when the engaging
member is attached to the body.

According to another aspect of the invention, there is provided a method for
manufacturing an electrical connector for a circuit board, the electrical connector
comprising an electromagnetic shield member having electrical conductivity; a body made
from insulating material, at least a part of which is covered by the electromagnetic shield
member; a plurality of contacts having electrical conductivity, supported by the body in a

row; and an engaging member attached to each longitudinal end of the body, the engaging
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member being electrically connected to the electromagnetic shield member and adapted to
electrically connected to a circuit board, the method comprising the steps of: moving the
engaging member in a direction generally perpendicular to a fitting direction along which
another electrical component is fitted with the electrical connector so that a engaging
portion of the engaging member is engaged with each longitudinal end of the body and a
protruding portion, extending from the engaging portion in an attachment direction along
which the engaging member is attached to the body, comes into contact with a shoulder
portion formed on the body; and attaching the electromagnetic shield member to the body
by moving the electromagnetic shield member relative to the body in the fitting direction.

In an electrical connector according to an embodiment of the present invention, by
attaching the engaging member to the body in the direction generally perpendicular to the
fitting direction of the connector, and engaging the protruding portion of the engaging
member with the shoulder portion of the body, the positional displacement of the engaging
member relative to the body may be avoided, and damage and/or deformation of the fixing
portion of the engaging member may be avoided.

In an embodiment of the present invention, the engaging member is attached to the
body in the direction generally perpendicular to the fitting direction, whereby the engaging

member may be attached to the body with no or low force.

Brief Description of the Drawings

Fig. 1 is a perspective view of an electrical connector for a circuit board according
to an exemplary embodiment of the present invention.

Fig. 2 is an enlarged exploded perspective view around an engaging member of the
connector of Fig. 1.

Fig. 3 is a perspective view showing an example of the configuration of the
engaging member of the connector.

Fig. 4 is a perspective view of the engaging member, viewed in a direction
different from that of Fig. 3.

Fig. 5 is a perspective view showing the state before the engaging member is

attached to the connector body.
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Fig. 6 is a perspective view showing the state after the engaging member is
attached to the connector body.
Fig. 7 is a perspective view showing the state after the engaging member is

attached to the connector body, viewed in a direction different from that of Fig. 6.

Detailed Description

Fig. 1 is a perspective view of an electrical connector for a circuit board
(hereinafter, referred to as "a connector") 1 according to a first embodiment of the present
invention, and Fig. 2 is an enlarged exploded perspective view around an engaging
member of the connector of Fig. 1. Connector 1 has a body 2 made from insulating
material such as insulating resin and having a fitting opening 21 with which another
electric component (not shown) may be fitted; an electromagnetic shield member 3 made
from conductive material such as metal and configured to cover at least part of body 2; and
a plurality of contacts 4 made from conductive material such as metal and supported by
body 2 in a row. Each contact 4 is electrically connected to a conductive portion on a
circuit board (not shown) at one end 41 of the contact (see Fig. 7), and is electrically
connected to a conductive portion of the electric component fitted with opening 21 of body
2 at the other end 42 the contact. At each longitudinal end of body 2, an engaging member
5 is arranged. Engaging member 5 is configured to maintain connector 1 and the electric
component in the connected state, and electrically connect electromagnetic shield member
3 to the grounded circuit board.

Fig. 3 shows an example of the configuration of engaging member 5, and Fig. 4
shows engaging member 5 viewed in a direction different from that of Fig. 3. Engaging
member 5 has an engaging portion 51 adapted to engage longitudinal end 22 of body 2 (see
Fig. 2), an arm portion 52 extending from engaging portion 51, a latch portion 53
extending from a front end of arm portion 52 in the direction generally perpendicular to the
extending direction of arm portion 52, and a fixing portion 54 projecting from engaging
portion 51. In one exemplary embodiment, engaging member 5 is formed as substantially
one unitary member made from sheet-metal process or die-cast process. In the illustrated

embodiment, two engaging members 5 are positioned at respective both longitudinal ends
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of body 2, and each engaging member 5 has one arm portion 52 and two latch portions 53
formed at the front end of the arm portion.

Engaging portion 51 of engaging member 5 represents generally a C- or U-shape
when viewed in an attachment direction D2 along which engaging member 5 is attached to
body 2. Concretely, engaging portion 51 has opposing portions 511 and 512 forming
opposing sides of the C- or U-shape, and a base portion 513 to which opposing portions
511 and 512 are connected. Opposing portions 511 and 512 are configured to at least
partially surround and hole end 22 of body 2 having generally a rectangular body shape. It
1S not necessary to apply a strong force in order to attach engaging portion 51 to end
portion 22, in other words, engaging portion 51 can be attached to end portion 22 by a
weak force. Otherwise, engaging member 51 may be engaged with end portion 22 by so-
called clearance-fit, whereby substantially no force is necessary to engage them with each
other. In the illustrated embodiment, arm portion 52 extends from base portion 513 of
engaging member 51, and fixing portion 54 extends from the front end of opposing portion
512.

As shown in Figs. 1 and 2, arm portion 52 of engaging member 5 is configured to project
from a fitting opening side surface 23 of body 2 when attached to end portion 22 of body
2. Latch portion 53 is configured to outwardly extend from the front end of arm portion 52
in the longitudinal direction and engage with the electric component fitted with connector
1. Fixing portion 54 is configured to electrically connected to a grounded through hole
formed in a circuit board (not shown) by soldering etc., when connector 1 is mounted on
the circuit board. On the other hand, engaging member 5 contacts or is electrically
connected to electromagnetic shield member 3 when they are assembled as shown in Fig.
1. Therefore, electromagnetic shield member 3 may be electrically grounded, whereby the
shield member may have the shield effect against the extrinsic noise or the like.
Electromagnetic shield member 3 has a function for shielding inner elements of the
connector from the extrinsic noise or the like.

A thread 514 is formed in base portion 513 of engaging portion 51, a through hole
34 is formed at a portion of electromagnetic shield member 3 where corresponds to the
position of thread 514 when assembled, and a through hole 221 is formed at a portion of

end 22 of body 2 where corresponds to the position of thread 514 when assembled (see

-5-
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Fig. 2). Due to this, a screw for preventing another electric component or connector from
disengaging from connector 1, or a screw for fixing connector 1 to a circuit board (not
shown), may be used.

As shown in Figs. 3 and 4, engaging member 5 further has a protruding or step
portion 55 extending from engaging portion 51 in attachment direction D2. Attachment
direction D2 is generally perpendicular to a fitting direction (D1 in Fig. 1) along which
another electric component is fitted with connector 1. Although protruding portion 55 may
be any place of engaging portion 51 as long as protruding portion 55 extends in attachment
direction D2, in one exemplary embodiment, protruding portion 55 extends from the front
end of one opposing portion (portion 511 in the illustrated embodiment), as shown in Figs.
3 and 4. In one exemplary embodiment, the dimensions of opposing portions 511 and 512
along fitting direction D1 are determined based on the thickness of end portion 22 of body
2 along the fitting direction. Further, the thickness of end portion 22 of body along fitting
direction D1 is determined based on the strength required for body 2.

As shown in Figs. 3 and 4, in one exemplary embodiment, engaging member 5
further has a protruding or step portion 57 extending from opposing portion 512 of
engaging portion 51 (the opposing portion where protruding portion 55 is not formed) in
attachment direction D2. Although protruding portion 57 may be any place of portion 512
of engaging portion 51 as long as protruding portion 57 extends in attachment direction
D2, in one exemplary embodiment, protruding portion 57 is positioned where is equivalent
to the position of protruding portion 55 in fitting direction D1 (or separated from base
portion 513 by the same distance as protruding portion 55). Due to this, when a force in
the counter-fitting direction applied to the connector, the same magnitude of force is
applied to the two protruding portions, whereby the force may be properly supported.

Next, a method of assembling (manufacturing) connector 1 will be explained
below, with reference to Fig. 5. As shown in Figs. 2 and 5, end portion 22 of body 2 is
formed at both ends of a contact supporting portion 24 adapted to support contacts 4. First,
engaging member 5 is moved toward end portion 22 of body 2 along attachment direction
D2 generally perpendicular to fitting direction D1, so that engaging portion 51 surrounds
end portion 22. In this regard, between contact supporting portion 24 and end portion 22, a

shoulder portion 25, extending in the direction opposite to attachment direction D2 and

-6-
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configured to contact protruding portion 55 of engaging member 5, is arranged. Therefore,
as engaging member 5 is moved relative to body 2 along attachment direction D2,
protruding portion 55 of engaging member 5 and shoulder portion 25 of body 2 abut each
other, as shown in Fig. 6. In moving engaging member 5 in attachment direction D2, a
relatively strong force, required for normal press fitting, is not necessary.

Shoulder portion 25 is configured to at least partially support a force applied to engaging
member 5 in the direction opposite to fitting direction D1 (or the counter-fitting direction).
Concretely, a boundary surface 61 between protruding portion 55 and shoulder portion 25
extends generally perpendicular to fitting direction D1. When another electric component
fitted with connector 1 is withdrawn from connector 1, a force in the counter-fitting
direction is applied to body 2, and a force in the counter-fitting direction is also applied to
fixing portion 54 of engaging member 5. The force applied to engaging member 5 may be
supported by shoulder portion 25 and distributed throughout the connector. Generally, a
force of 100N - 200N may be applied to the connector when the electric component is
withdrawn from the connector, and thus, in the conventional connector, a member
corresponding to the engaging member may be displaced relative to a member
corresponding to the body. On the other hand, in the invention, due to the engagement
between the protruding portion and the shoulder portion, the displacement of engaging
member 5 relative to body 2 is prevented, and a strong force is not applied to fixing
portion 54 of engaging member 5 fixed to the board, whereby the damage and/or
deformation of fixing portion 54 may be prevented.

In one exemplary embodiment, shoulder portion 25 of body 2 is formed at a
thickness direction edge of body 2, in view of the facility of manufacturing the body. In
this case, when protruding portion 55 is formed at the front end of opposing portion 511,
engaging portion 51 may cover or surround across end portion 22 in the thickness direction
thereof, whereby the engagement between engaging portion 51 and end portion 22 may be
stable.

Although engaging member 5 may have one protruding portion, engaging member
5 may have another protruding portion 57, as shown in Figs. 3 and 4. In this case, body 2
has a shoulder or step portion 26 configured to contact protruding portion 57, and a

boundary surface 62 between protruding portion 57 and shoulder portion 26 extends

-7-
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generally perpendicular to fitting direction D1. Due to such a configuration, shoulder
portion 26 may have a similar function to shoulder portion 25 as described above, whereby
a considerably strong force in the counter-fitting direction may be supported and
distributed throughout the connector.

After engaging member 5 is attached to body 2, electromagnetic shield member 3
is pushed toward body 2 in the fitting direction so as to attach electromagnetic shield
member 3 to body 2, and then the assembling of connector 1 is completed. In addition,
when a projection 27 is formed on the upper part of body 2 and an engaging hole 31 is
formed at a portion of electromagnetic shield member 3 where corresponds to the position
of projection 27, electromagnetic shield member 3 may be prevented from disengaging
from body 2.

Electromagnetic shield member 3 may have a disengage-preventing portion
adapted to prevent engaging member 5 from disengaging from the body in a counter-
attachment direction opposite to the attachment direction. In the illustrated embodiment,
the disengaging preventing portion is a tab-like member 32 extending from the
longitudinal end of electromagnetic shield member 3 in the direction generally
perpendicular to attachment direction D2. Tab-like member 32 is configured to contact or
be adjacent a counter-attachment direction side of engaging member 5, so as to prevent
engaging member 5 from disengaging or dropping from body 2. Further, when an engaging
hole 33 is formed on tab-like member 32 and a projection 221 is formed at a site of end
portion 22 where corresponds to the position of engaging hole 33, electromagnetic shield
member 3 may be assuredly prevented from disengaging from body 2.

As shown in Figs. 2 and 6, body 2 may have one or more (two in the illustrated
embodiment) canopy portion 28 configured to contact or be adjacent a lateral side 521 of
arm portion 52. Due to this, engaging member 5 is prevented from rotating relative to body
2 about an axis parallel to attachment direction D2.

In the above embodiment, although fixing portion 54 of engaging member 5 is
exemplified to be connected to the board (not shown) in a through-hole manner, fixing

portion 54 may be modified so as to be connected to the board in a surface-mount manner.
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Reference Signs List
1 electrical connector
2 body
21 fitting opening
22 end portion
25, 26 shoulder portion
3 electromagnetic shield member
32 tab-like member
4 contact
5 engaging member
51 engaging portion
52 arm portion
53 latch portion
54 fixing portion
55, 57 protruding portion

Following are exemplary items of an electrical connector, according to exemplary
aspects of the present invention.

Item 1 is an electrical connector for a circuit board, comprising:

a conductive shicld member;

an insulative body, at least a part of which is covered by the shield member;

a plurality of electrical contacts supported by the body; and

an engaging member disposed at each longitudinal end of the body, the engaging
member being electrically connected to the shield member and adapted for electrical
connection to a circuit board,

wherein the engaging member has an engaging portion adapted to engage the
longitudinal end of the body, an arm portion extending from the engaging portion, a latch
portion extending from a front end of the arm portion in the direction generally
perpendicular to the extending direction of the arm portion, and a protruding portion
extending from the engaging portion in an attachment direction along which the engaging

member is attached to the body,
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wherein the body has a shoulder portion for stopping the protruding portion of the

engaging member when the engaging member is attached to the body.

Item 2 is the connector according to item 1, wherein the attachment direction of the
engaging member is generally perpendicular to a fitting direction along which another

electrical component is fitted with the electrical connector.

Item 3 is the connector according to item 1, wherein the engaging member has a
fixing portion projecting from the engaging portion and adapted to be fixed to the circuit

board.

Item 4 is the connector according to any one of preceding items, wherein a
boundary surface between the protruding portion and the shoulder portion generally

extends in a direction generally perpendicular to the fitting direction.

Item 5 is the connector according to any one of preceding items, wherein the shield
member has a disengage-preventing portion adapted to prevent the engaging member from
disengaging from the body in a counter-attachment direction opposite to the attachment

direction.

Item 6 is the connector according to any one of preceding items, wherein the
disengage-preventing portion is a tab-like member extending from the longitudinal end of

the shield member in the direction generally perpendicular to the attachment direction.

Item 7 is a method for manufacturing an electrical connector for a circuit board, the
electrical connector comprising an electromagnetic shield member having electrical
conductivity; a body made from insulating material, at least a part of which is covered by
the electromagnetic shield member; a plurality of contacts having electrical conductivity,
supported by the body in a row; and an engaging member attached to each longitudinal end

of the body, the engaging member being electrically connected to the electromagnetic

-10-
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shield member and adapted to electrically connected to a circuit board, the method
comprising the steps of:

moving the engaging member in a direction generally perpendicular to a fitting
direction along which another electrical component is fitted with the electrical connector
so that a engaging portion of the engaging member is engaged with each longitudinal end
of the body and a protruding portion, extending from the engaging portion in an
attachment direction along which the engaging member is attached to the body, comes into
contact with a shoulder portion formed on the body; and

attaching the electromagnetic shield member to the body by moving the

electromagnetic shield member relative to the body in the fitting direction.

-11-
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What is claimed is:

1. An electrical connector for a circuit board, comprising:

a conductive shicld member;

an insulative body, at least a part of which is covered by the shield member;

a plurality of electrical contacts supported by the body; and

an engaging member disposed at each longitudinal end of the body, the
engaging member being electrically connected to the shield member and adapted for
electrical connection to a circuit board,

wherein the engaging member has an engaging portion adapted to engage
the longitudinal end of the body, an arm portion extending from the engaging portion, a
latch portion extending from a front end of the arm portion in the direction generally
perpendicular to the extending direction of the arm portion, and a protruding portion
extending from the engaging portion in an attachment direction along which the engaging
member is attached to the body,

wherein the body has a shoulder portion for stopping the protruding portion

of the engaging member when the engaging member is attached to the body.

2. The connector according to claim 1, wherein the attachment direction of the
engaging member is generally perpendicular to a fitting direction along which another

electrical component is fitted with the electrical connector.

3. The connector according to claim 1, wherein the engaging member has a
fixing portion projecting from the engaging portion and adapted to be fixed to the circuit

board.

4. The connector according to any one of preceding claims, wherein a
boundary surface between the protruding portion and the shoulder portion generally

extends in a direction generally perpendicular to the fitting direction.

5. The connector according to any one of preceding claims, wherein the shield

member has a disengage-preventing portion adapted to prevent the engaging member from

-12-
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disengaging from the body in a counter-attachment direction opposite to the attachment

direction.

6. The connector according to any one of preceding claims, wherein the
disengage-preventing portion is a tab-like member extending from the longitudinal end of

the shield member in the direction generally perpendicular to the attachment direction.

7. A method for manufacturing an electrical connector for a circuit board, the
electrical connector comprising an electromagnetic shield member having electrical
conductivity; a body made from insulating material, at least a part of which is covered by
the electromagnetic shield member; a plurality of contacts having electrical conductivity,
supported by the body in a row; and an engaging member attached to each longitudinal end
of the body, the engaging member being electrically connected to the electromagnetic
shield member and adapted to electrically connected to a circuit board, the method
comprising the steps of:

moving the engaging member in a direction generally perpendicular to a
fitting direction along which another electrical component is fitted with the electrical
connector so that a engaging portion of the engaging member is engaged with each
longitudinal end of the body and a protruding portion, extending from the engaging portion
in an attachment direction along which the engaging member is attached to the body,
comes into contact with a shoulder portion formed on the body; and

attaching the electromagnetic shield member to the body by moving the

electromagnetic shield member relative to the body in the fitting direction.

13-
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