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Description

Background of the Invention:

[0001] The present invention relates to an electrical
connector (hereinafter also referred to simply as "con-
nector") having a plurality of conductive contacts and an
insulator retaining or holding those contacts.
[0002] Recently, a connector has been required to
have a magnetic shielding function depending on a use
thereof. For example, JP-A-H11-283710 describes a
connector having a magnetic shielding function. This
connector is used for connecting a connection object
such as a cable and comprises an insulator, conductive
signal contacts arrayed on one side of the insulator, a
conductive ground plate disposed on the other side of
the insulator, and a conductive shell covering the insu-
lator.
[0003] Two types of ground plates are disclosed in the
publication each for use in the foregoing connector. One
type of the ground plate is in contact with the shell and
is connected to the ground of a connection object via the
shell. However, it is not provided with particular means
for connection to ground contacts of a counterpart con-
nector: The other type of the ground plate is provided
with ground contacts for connection to ground contacts
of a counterpart connector, but no consideration is given
about connection to the shell.
[0004] Nevertheless, the ground plate and the shell
contribute to magnetic shielding and ground connection
of the conductor, but, further improvement thereof has
been expected.
[0005] From EP 0 514 055 A an electrical connector
can be taken which comprises a plurality of signal con-
tacts, a ground plate, an insulator retaining the signal
contacts and the ground plate, a shell covering the insu-
lator, and a connection structure electrically connecting
the ground to the shell.

Summary of the invention

[0006] It is therefore an object of the present invention
to provide an electrical connector that is excellent in elec-
trical characteristic with enhanced functions of both mag-
netic shielding and ground connection.
[0007] This object is solved by an electrical connector
according to claim 1.
[0008] Preferred developments of the invention are de-
fined in the dependent claims.

Brief Description of the Drawings:

[0009]

Fig. 1 is a perspective view showing a connector
according to a first preferred embodiment of the
present invention, along with a counterpart connec-
tor;

Fig. 2 is an exploded perspective view of the con-
nector shown in Fig. 1;
Fig. 3 is a perspective view seen from the back side
of the connector shown in Fig. 2;
Fig. 4 is a perspective view seen from the lower side
of the connector shown in Fig. 2;
Fig. 5 is an enlarged perspective view showing the
main part of the connector shown in Fig. 2, wherein
part of a shell of the connector is omitted;
Fig. 6 is an enlarged perspective view of the main
part of the connector shown in Fig. 3;
Fig. 7 is a perspective view showing the state where-
in the components, excluding the shell, of the con-
nector shown in Fig. 2 are assembled;
Fig. 8 is a perspective view showing a connector
according to a second preferred embodiment of the
present invention, along with a counterpart connec-
tor;
Fig. 9 is an exploded perspective view of the con-
nector shown in Fig. 8;
Fig. 10 is a perspective view seen from the back side
of the connector shown in Fig. 9;
Fig. 11 is a perspective view seen from the lower
side of the connector shown in Fig. 10;
Fig. 12 is a perspective view showing the state
wherein components, excluding a shell, of the con-
nector shown in Fig. 8 are assembled;
Fig. 13 is a perspective view showing a connector
according to a third preferred embodiment of the
present invention, along with a counterpart connec-
tor;
Fig. 14 is an exploded perspective view of the con-
nector shown in Fig. 13;
Fig. 15 is an enlarged perspective view of the main
part of the connector shown in Fig. 14;
Fig. 16 is an enlarged partly-sectioned plan view,
seen from the upper side, of the main part of the
connector shown in Fig. 13;
Fig. 17 is a perspective view showing a connector
according to a fourth preferred embodiment of the
present invention, along with a counterpart connec-
tor;
Fig. 18 is an exploded perspective view of the con-
nector shown in Fig. 17;
Fig. 19 is an exploded perspective view seen from
the back side of the connector shown in Fig. 17;
Fig. 20 is an exploded perspective view seen from
the lower side of the connector shown in Fig. 17;
Fig. 21 is an enlarged perspective view of part of the
connector shown in Fig. 18, wherein a shell of the
connector is partly omitted;
Fig. 22 is an enlarged perspective view of part of the
connector shown in Fig. 19;
Fig. 23 is a perspective view of a section of a lock
structure in the connector shown in Fig. 17; and
Fig. 24 is a perspective view of a section of the lock
structure in the state wherein the connector and the
counterpart connector shown in Fig. 17 are locked
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together.

Description of the Preferred Embodiments:

[0010] Referring to Figs. 1 to 4, description will be
made about an overall structure of a connector according
to a first preferred embodiment of the present invention.
[0011] The shown connector 1 is used so as to be
mounted on the back of an LCD panel or the like and
fitted together with a counterpart connector connected
to wiring from a device body, thereby to transmit electrical
signals from the device body to the LCD panel.
[0012] The connector 1 comprises a plurality of con-
ductive signal contacts (hereinafter also referred to sim-
ply as "contacts") 10 arrayed in a constant pitch in a first
direction A1, a conductive ground plate 20, an insulator
40 retaining or holding the contacts 10 and the ground
plate 20, and a conductive shell 60 covering the insulator
40. The contacts 10 are arranged at regular intervals in
a longitudinal direction of the connector 1, i.e. in the first
direction A1.
[0013] Each of the contacts 10 is formed by pressing
a metal plate and then bending it, and comprises a press-
fit portion 11, a spring portion 12 extending from the
press-fit portion 11 in a second direction A2 perpendic-
ular to the first direction A1, a contacting portion 13 that
is subjected to bending so as to be curved at a free end
of the spring portion 12, and a terminal portion 14 for
soldering extending from the press-fit portion 11 in an
opposite direction. Herein, the spring portion 12 and the
contacting portion 13 are collectively called a signal con-
tact contacting portion.
[0014] The ground plate 20 is disposed so as to be
spaced apart from the contacts 10 in a third direction A3
perpendicular to the first and second directions A1 and
A2. The ground plate 20 comprises a first joining portion
(vertical portion) 21 in the form of a plate elongated in
the first direction A1, a second joining portion (horizontal
portion) 22 that is bent from the first joining portion 21
substantially at a right angle thereto, a plurality of ground
press-fit portions 23 arrayed in a constant pitch in the
first direction A1 and each extending from the second
joining portion 22 in the second direction A2, a plurality
of ground spring portions 24 each further extending from
the corresponding ground press-fit portion 23, and a plu-
rality of ground contacting portions 25 each subjected to
bending so as to be curved toward the contact 10 in a
plane perpendicular to the first direction A1 at a free end
of the corresponding ground spring portion 24. Herein,
the ground spring portion 24 and the ground contacting
portion 25 are collectively called a ground contact. The
signal contacts 10 and the ground contacts are arranged
so as to confront each other in the third direction A3.
[0015] The ground plate 20 further comprises ground
terminal portions 26 formed near both ends thereof in the
first direction A1 and each extending from the first joining
portion 21 in a direction opposite to that of the ground
spring portion 24, and clip portions 27 formed at both

ends, in the first direction A1, of the ground plate 20.
Each clip portion 27 has an upper spring portion 28 and
a lower spring portion 30 confronting each other in the
third direction A3. The upper spring portion 28 and the
lower spring portion 30 extend in the same direction as
each ground spring portion 24.
[0016] Referring also to Figs. 5 and 6, the connector
1 will be described in detail.
[0017] The upper spring portion 28 of each clip portion
27 is formed with a hole portion 29, while the lower spring
portion 30 thereof is formed with a cutout 31. Between
each of the ground terminal portions 26 and the adjacent
clip portion 27, an additional ground spring portion 32
extends in the same direction as each ground spring por-
tion 24. At a free end of the additional ground spring por-
tion 32, an additional ground contacting portion 33 is
formed in a shape that is curved in a direction opposite
to that of the ground contact 25. Herein, the additional
ground spring portion 32 and the additional ground con-
tacting portion 33 are collectively called a first connection
piece.
[0018] The insulator 40 is made of a non-conductive
material such as resin. A fitting hole 43 is formed between
an upper surface portion 41 and a lower surface portion
42 of the insulator 40. Contact receiving grooves 44 are
formed on an inner surface of the upper surface portion
41, i.e. on an upper wall surface of the fitting hole 43,
while ground receiving grooves 46 are formed on an inner
surface of the lower surface portion 42, i.e. on a lower
wall surface of the fitting hole 43. As best shown in Figs.
3 and 6, a contact receiving hole 45 is formed at a lon-
gitudinally rear end of each contact receiving groove 44.
As best shown in Figs. 3 and 6, a ground receiving hole
47 is formed at a longitudinally rear end of each ground
receiving groove 46.
[0019] Recessed portions 48 are formed at both ends
of the insulator 40 in the first direction A1. A groove 49
is formed on an upper wall surface of the recessed portion
48, a groove 50 is formed on a lower wall surface thereof,
and a shell hole 51 is formed in a back wall thereof. A
hole 52 is formed in the back wall at a longitudinally rear
end of the groove 49, and a hole 53 is formed in the back
wall at a longitudinally rear end of the groove 50.
[0020] Shell retaining grooves 54 are formed on the
upper surface portion 41 of the insulator 40, and shell
retaining grooves 56 are formed on the lower surface
portion 42 thereof. Shell engaging holes 55 and 57 are
formed at longitudinally rear ends of the shell retaining
grooves 54 and 56, respectively. Further, the lower sur-
face portion 42 is formed with a pair of slits 58 at both
end portions thereof in the first direction A1 as shown in
Fig. 4.
[0021] The shell 60 covers the insulator 40. Therefore,
the contacts 10 and the ground plate 20 are also covered
with the shell 60. The shell 60 is a pressed component
having a substantially --shape in a section perpendicular
to the first direction A1, and is formed with a fitting hole
61 in the front thereof and with a guide surface 62 on a
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lower side of the fitting hole 61.
[0022] As best seen from Figs. 5 and 6, on both outer
sides of the fitting hole 61 are formed folded portions 63
each of which is bent so as to get into a space between
mutually parallel upper and lower plates 72 and 74 of the
shell 60.
The folded portion 63 extends in the second direction A2
and is formed near its center in an extending direction
thereof with convex portions 64 and 65 projected in the
third directions A3. Edge portions 66 and 67 are formed
at a free end of the folded portion 63. Concave portions
68 and 69 are formed between the convex portions 64
and 65 and the edge portions 66 and 67. Further, the
folded portion 63 is formed with a lock hole 70 and a rib 71.
[0023] The upper plate 72 of the shell 60 is formed with
shell press-fit portions 73, and the lower plate 74 thereof
is formed with shell press-fit portions 75.
Both longitudinal ends of the lower plate 74 are extended
to have shell terminal portions 76 for soldering, respec-
tively.
[0024] Now, referring to Figs. 1 to 7, assembling of the
connector 1 will be described.
[0025] The contacts 10 are press-fitted into the contact
holes 45, respectively, thereby to be fixed in the state of
being arrayed in the first direction A1. The ground plate
20 is mounted into the insulator 40 from the back side in
the second direction A2. As a result, the ground press-
fit portions 23 of the ground plate 20 are press-fitted into
the ground receiving holes 47 of the insulator 40 so as
to be fixed. In this event, the upper spring portions 28 of
the clip portions 27 are fitted into the holes 52 of the
insulator 40, respectively, the lower spring portions 30
are fitted into the holes 53 of the insulator 40, respective-
ly, and the additional ground spring portions 32 are fitted
into the slits 58, respectively. In this event, as shown in
Fig. 7, the additional ground contacting portion 33 formed
at the free end of each additional ground spring portion
32 is projected over the lower surface portion 42 of the
insulator 40.
[0026] The shell 60 is mounted onto the insulator 40
from the front side in the second direction A2. As a result,
the press-fit portions 73 and 75 of the shell 60 pass
through the shell retaining grooves 54 and 56 of the in-
sulator 40 so as to be press-fitted into the shell holes 55
and 57 and thus fixed. Upon mounting the shell 60 onto
the insulator 40, the convex portions 64 enter the grooves
49, respectively, and the convex portions 65 enter the
grooves 50, respectively. Therefore, each folded portion
63 is fixed in position in the first direction A1, while the
free end thereof passes through the shell hole 51. When
the folded portion 63 passes through the shell hole 51,
the edge portion 66 passes through the upper spring por-
tion 28 of the clip portion 27 of the ground plate 20 and
then enters the hole portion 29 of the clip portion 27 so
that the upper spring portion 28 comes in contact with
the convex portion 68. On the other hand, the edge por-
tion 67 passes through the lower spring portion 30 and
then enters the cutout 31 so that the lower spring portion

30 comes in contact with the concave portion 69.
[0027] The additional ground contacting portions 33 of
the ground plate 20 are projected from the lower surface
portion 42 of the insulator 40, and thus are pressed
against an inner surface of the lower plate 74 of the shell
60 due to springiness of the additional ground spring por-
tions 32. Therefore, the ground plate 20 and the shell 60
are electrically connected to each other.
[0028] Referring particularly to Fig. 1, a counterpart
connector 100 serving as a connection counterpart of the
connector 1 comprises counterpart contacts 110, a coun-
terpart insulator 120, pins 130, levers 140, and a ground
shell (not shown), and electrical wires are connected to
the counterpart contacts 110.
[0029] The counterpart insulator 120 comprises a
plate-like counterpart fitting portion 121, a body portion
122, and guide post portions 123 and 124. The conduc-
tive ground shell (not shown) is mounted onto the back
side of the counterpart fitting portion 121. When the con-
nector 1 and the counterpart connector 100 are fitted
together, the counterpart fitting portion 121 is sand-
wiched between the contacts 10 and the ground plate 20
confronting the counterpart fitting portion 121 and ar-
ranged in the first direction A1.
[0030] The connector 1 is provided with a fitting hole
2 for receiving therein the counterpart fitting portion 121
of the counterpart connector 100, and with post holes 3
and 4 for receiving therein the guide post portions 123
and 124 of the counterpart connector 100, respectively.
At both ends of the body portion 122 of the counterpart
insulator 120, the levers 140 are mounted so as to be
pivotable about the pins 130, respectively.
[0031] Each lever 140 is formed by pressing a metal
plate. The lever 140 has both side portions serving as an
operating portion 141 and is mounted so as to sandwich
the body portion 122 of the counterpart insulator 120 be-
tween upper and lower surface portions 142 and 143 of
the lever 140.
[0032] A plate spring portion 144 extends from the op-
erating portion 141 and generates a repulsive force
against the body portion 122 of the counterpart insulator
120. Since this repulsive force causes the operating por-
tion 141 of the lever 140 to receive a force in a direction
of an arrow 150 in Fig. 1, the operating portion 141 of the
lever 140 is constantly biased away from the counterpart
insulator 120.
[0033] Upon fitting together the connector 1 and the
counterpart connector 100, the counterpart fitting portion
121 is inserted into the fitting hole 2. Then, the counter-
part contacts 110 are brought into contact with the con-
tacts 10, and the guide post portions 123 and 124 are
inserted into the post holes 3 and 4, respectively. When
the counterpart connector 100 is further inserted, arrow-
head portions (not shown) of the levers 140 get into the
lock holes 70 of the shell 60, respectively, thereby to
achieve a locked state.
[0034] For releasing the locked state, pushing the op-
erating portions 141 of the levers 140 causes rotation of
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the levers 140 against the repulsive forces of the plate
spring portions 144 so that the projected arrowhead por-
tions rotate in directions of arrows 151 in Fig. 1 so as to
be retracted from the lock holes 70, respectively, thereby
to release the locked state with the shell 60. By pulling
the counterpart connector 100 while pushing the operat-
ing portions 141, it can be removed.
[0035] The foregoing contacts 10 are used for the pur-
pose of contacting with the counterpart contacts 110 of
the counterpart connector 100 so as to transmit electrical
signals. The ground plate 20 is used for the purpose of
contacting with the ground shell of the counterpart con-
nector 100 so as to transmit a ground signal of the device
body. The shell 60 is used for the purpose of protecting
the signal contacts from noise inside and outside the de-
vice for which the connector 1 is used. The terminal por-
tions 14 of the contacts 10, the ground terminal portions
26 of the ground plate 20, and the shell terminal portions
76 of the shell 60 are, for example, fixed to a board such
as an LCD panel by soldering.
[0036] Upon fitting together the connector 1 and the
counterpart connector 100, the ground plate 20 and the
ground shell are connected to each other, in addition to
the connection between the contacts 10 and the coun-
terpart contacts 110. Therefore, the electrical signals
from the electrical wires 160 are transmitted to the board
such as the LCD panel via the counterpart contacts 110
and the contacts 10, while the ground signal is transmit-
ted to the board such as the LCD panel via the ground
shell and the ground plate 20.
[0037] Referring to Figs. 8 to 12, a connector according
to a second preferred embodiment of the present inven-
tion will be described. A connector 1’ and a counterpart
connector 100’ shown in Figs. 8 to 12 can employ struc-
tures similar to those of the connector 1 and the coun-
terpart connector 100 shown in Figs. 1 to 7, respectively.
In Figs. 8 to 12, those portions of the connector 1’ and
the counterpart connector 100’ having substantially the
same functions (shapes differ somewhat) as those of the
connector 1 and the counterpart connector 100 shown
in Figs. 1 to 7 are assigned the same reference symbols
to thereby omit description thereof.
[0038] The connector 1’ is configured such that a shell
60 is mounted onto an insulator 40 from the back side in
the second direction A2. Specifically, relative to the in-
sulator 40, a ground plate 20 and the shell 60 are mounted
from the same side in the second direction A2. Further,
in the connector 1’, the ground plate 20 does not require
the first joining portion 21 that is required in the ground
plate 20 of the connector 1.
[0039] Referring to Figs. 13 to 16, a connector accord-
ing to a third preferred embodiment of the present inven-
tion will be described. A connector 1" and a counterpart
connector 100" shown in Figs. 13 to 16 can employ struc-
tures similar to those of the connector 1 and the coun-
terpart connector 100 shown in Figs. 1 to 7, respectively.
In Figs. 13 to 16, those portions of the connector 1" and
the counterpart connector 100" having substantially the

same functions (shapes differ somewhat) as those of the
connector 1 and the counterpart connector 100 shown
in Figs. 1 to 7 are assigned the same reference symbols
to thereby omit description thereof.
[0040] In the connector 1", contacts 10 and a ground
plate 20 are mounted into an insulator 40 in a direction
opposite to an insert direction of the counterpart connec-
tor 100", then a shell 60 is mounted onto the insulator 40
in the same direction as the insert direction of the coun-
terpart connector 100". These mounting directions are
the same as those in the connector 1 shown in Figs. 1 to 7.
[0041] Upon the mounting, insert portions 34 of the
ground plate 20 formed at both ends thereof, serving as
first connection pieces, are inserted into shell holes 51
of the insulator 40 from the back side in the second di-
rection A2, while folded portions 63 of the shell 60, serv-
ing as second connection pieces, are inserted into the
shell holes 51 from the front side in the second direction
A2.
[0042] Each insert portion 34 of the ground plate 20 is
formed with a dowel 35. The dowels 35 contact with the
folded portions 63, respectively, so that the ground plate
20 and the shell 60 are electrically connected to each
other. It is preferable that at least one of the insert portion
34 and the folded portion 63 is given springiness so as
to press the dowel 35 against the folded portion 63 using
this springiness. However, it is possible to ensure a pre-
determined contact by the use of the dowel 35 without
providing the springiness. The dowel may be provided
on at least one of the insert portion 34 and the folded
portion 63.
[0043] Referring to Figs. 17 to 24, a connector accord-
ing to a fourth preferred embodiment of the present in-
vention will be described. In Figs. 17 to 24, portions like
those in Figs. 1 to 7 may be assigned the same reference
symbols to thereby omit description thereof.
[0044] Soldering terminals 14 of signal contacts 10, a
pair of soldering terminals 26 of a ground plate 20, and
a pair of soldering terminals 76 of a shell 60, of a con-
nector 1, are soldered to a board (not shown) such as an
LCD panel. After connection to electrical wires 160, con-
tacts 110 are fixed to an insulator 120. Upon fitting to-
gether the connector 1 and a counterpart connector 100,
a connecting portion 121 is inserted into a fitting hole 2,
and guide post portions 123 and 124 are inserted into
post holes 3 and 4, respectively. In this event, the con-
tacts 10 of the connector 1 and the contacts 110 of the
counterpart connector 100 are connected together, re-
spectively, and the ground plate 20 of the connector 1
and a ground shell of the counterpart connector 100 are
connected together. Therefore, electrical signals from
the electrical wires 160 are transmitted to the board such
as the LCD panel via the respective contacts 110 and
10, while a ground signal is transmitted to the board such
as the LCD panel via the ground shell and the ground
plate 20.
[0045] Each contact 10 of the connector 1 is formed
by pressing a metal plate. A press-fit portion 11 of each
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contact 10 is press-fitted into the insulator 40. A spring
portion 12 and a contacting portion 13 at its free end are
formed on one side of the press-fit portion 11, while the
soldering terminal 14 is formed on the other side thereof.
[0046] The ground plate 20 is formed into an L-shape
by a vertical portion 21 and a horizontal portion 22 over
the whole length of the connector 1 in the first direction
A1. A lot of press-fit portions 23 and spring portions 24
extend from the horizontal portion 22. A contacting por-
tion 25 is formed at a free end of each spring portion 24
so as to be curved toward the contact 10. Each of ground
contacts 32 comprises the press-fit portion 23, the spring
portion 24, and the contacting portion 25. The contacting
portions 25 are connected to the ground shell of the coun-
terpart connector 100. The soldering terminals 26 are
formed near both ends, in the first direction A1, of the
vertical portion 21 and each of them extends from the
vertical portion 21 in a direction opposite to that of the
spring portion 24.
[0047] Clip portions 27 are formed at both ends, in the
first direction A1, of the ground plate 20. As shown in Fig.
21, each clip portion 27 has an upper spring portion 28
and a lower spring portion 30 that extend in the same
direction as each spring portion 24. The upper spring
portion 28 is provided with a hole portion 29, while the
lower spring portion 30 is provided with a cutout 31.
[0048] The insulator 40 is made of a non-conductive
material such as resin. As shown in Figs. 18, 20, 21, 23,
and 24, a fitting hole 43 is formed between an upper
surface portion 41 and a lower surface portion 42 of the
insulator 40.
The upper surface portion 41 is formed with a lot of con-
tact grooves 44. The lower surface portion 42 is formed
with a lot of ground plate grooves 46.
[0049] A contact receiving hole 45 is formed on the
longitudinally rear side of each contact groove 44, while
a ground receiving hole 47 is formed on the longitudinally
rear side of each ground plate groove 46.
[0050] Recessed portions 48 are provided at both ends
of the insulator 40 in the first direction A1. As shown in
Fig. 20, a groove 49 is formed on an upper wall surface,
in the third direction A3, of each recessed portion 48. As
shown in Figs. 18, 19, 21, and 22, a groove 50 is formed
on a lower wall surface of each recessed portion 48. As
shown in Figs. 18 and 21, a shell hole 51 is formed in a
back wall of each recessed portion 48. As shown in Figs.
19 and 22, a hole 52 is formed in the back wall at a lon-
gitudinally rear end of each groove 49, and a hole 53 is
formed in the back wall at a longitudinally rear end of
each groove 50.
[0051] As shown in Figs. 18 to 22, some shell grooves
54 are formed on the upper surface portion 41 of the
insulator 40, and some shell grooves 56 are formed on
the lower surface portion 42 thereof. As shown in Figs.
19 and 22, shell holes 55 and 57 are formed at longitu-
dinally rear ends of the shell grooves 54 and 56, respec-
tively.
[0052] As shown in Fig. 18, the shell 60 is formed by

pressing a metal plate into a substantially --shape in a
section, and provided with a fitting hole 61 in the front
thereof and with a guide surface 62 on a lower side of
the fitting hole 61.
[0053] As shown in Figs. 21 and 23, folded portions 63
are formed by bending on both right and left outer sides
of the fitting hole 61. Each folded portion 63 is provided
with convex portions 64 and 65 near its center in the
second direction A2, edges 66 and 67 at a free end there-
of, and concave portions 68 and 69 between the convex
portions 64 and 65 and the edges 66 and 67. Further, a
lock hole 70 and a rib 71 are provided on a more root
side of each folded portion 63 with respect to the convex
portions 64 and 65.
[0054] As shown in Figs. 19 and 22, an upper surface
portion 72 of the shell is provided with some press-fit
portions 73, and a lower surface portion 74 thereof is
provided with some press-fit portions 75. Both ends, in
the first direction A1, of the lower surface portion 74 are
extended to serve as the soldering terminals 76, respec-
tively.
[0055] Assembling of the connector 1 will be carried
out in the following manner.
[0056] The contacts 10 are press-fitted into the contact
holes 45, respectively, from the back side of the insulator
40 shown in Figs. 19 and 22, thereby to be fixed in the
state of being arrayed in one line in a constant pitch.
[0057] As shown in Fig. 19, the ground plate 20 is
mounted into the insulator 40 from its back side in the
second direction A2 so that the press-fit portions 23 are
press-fitted into the ground receiving holes 47, respec-
tively, so as to be fixed. In this event, as shown in Figs.
21 to 23, the upper spring portions 28 of the clip portions
27 are fitted into the holes 52 of the insulator 40, respec-
tively, and the lower spring portions 30 are fitted into the
holes 53, respectively.
[0058] As shown in Figs. 18 and 19, the shell 60 is
mounted onto the insulator 40 from its front side in the
second direction A2 so that the press-fit portions 73 and
75 of the shell 60 pass through the shell grooves 54 and
56 of the insulator 40 so as to be press-fitted into the
shell holes 55 and 57 and thus fixed.
[0059] As shown in Figs. 19 to 22, upon mounting the
shell 60 onto the insulator 40, the convex portions 64
enter the grooves 49, respectively, and the convex por-
tions 65 enter the grooves 50, respectively. Therefore,
each folded portion 63 is fixed in position in the first di-
rection A1, while the free end thereof passes through the
shell hole 51.
[0060] When the folded portion 63 passes through the
shell hole 51, the edge 66 passes through the upper
spring portion 28 of the clip portion 27 of the ground plate
20 and then, as shown in Fig. 23, enters the hole portion
29 of the clip portion 27 so that the upper spring portion
28 comes in contact with the convex portion 68. On the
other hand, the edge 67 passes through the lower spring
portion 30 and then enters the cutout 31 so that the lower
spring portion 30 comes in contact with the concave por-
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tion 69.
[0061] As a result, the ground plate 20 is electrically
connected to the shell 60 via the clip portions 27 and the
folded portions 63. In this event, the upper spring portion
28 and the lower spring portion 30 of the clip portion 27
serve as a first connection piece, while the folded portion
63 serves as a second connection piece.
[0062] Levers 140 are attached to the insulator 120
after the electrical wirings 160 and the contacts 110 are
press-connected together, respectively.
[0063] The ground shell (not shown) is mounted onto
the back side of the connecting portion 121 of the insu-
lator 120. At both right and left ends of a body portion
122 of the insulator 120, the levers 140 are mounted so
as to be pivotable about the pins 130, respectively. Each
lever 140 is formed by pressing a metal plate. The lever
140 has side portions serving as an operating portion
141 to be operated by fingers, and is attached to the body
portion 122 so as to sandwich the body portion 122 be-
tween upper and lower surface portions 142 and 143 of
the lever 140. A plate spring 144 is received in each lever
140 and urges the lever 140 in a direction of an arrow
150 by contacting with the body portion 122.
[0064] As shown in Fig. 24, a forward end side 145 of
each lever 140 is inserted into the inside of the guide post
portion 123, 124 when mounted onto the insulator 120,
and an inclined portion 146 and a hook portion 147 of
the forward end side 145 are projected from the inside
of the guide post portion 123, 124.
[0065] Upon fitting together the connector 1 and the
counterpart connector 100, the connecting portion 121
is inserted into the fitting hole 2 so that the contacts 110
contact with the contacts 10, respectively, and the guide
post portions 123 and 124 are inserted into the post holes
3 and 4, respectively. In this event, when the inclined
portion 146 of each lever 140 passes over the rib 71 of
the shell 60, the inclined portion 146 and the hook portion
147 of the forward end side 145 are retracted into the
inside of the guide post portion 123, 124 against the plate
spring 144.
[0066] When the counterpart connector 100 is further
inserted into the connector 1, the hook portion 147 of
each lever 140 gets into the lock hole 70 of the shell 60
as shown in Fig. 24 so that the counterpart connector
100 is locked with the connector 1.
[0067] For removing the counterpart connector 100
from the connector 1, an operation is carried out in the
following manner. When the operating portions 141 of
the levers 140 are pushed by fingers, the levers 140 ro-
tate in directions of arrows 151 in Fig. 17, respectively,
against repulsive forces of the plate springs 144 so that
the hook portions 147 are retracted from the lock holes
70, respectively. Therefore, the locked state of the coun-
terpart connector 100 and the connector 1 is released.
By pulling the counterpart connector 100 from the con-
nector 1 while pushing the operating portions 141 by fin-
gers, the counterpart connector 100 is removed from the
connector 1.

[0068] Even if pulling the counterpart connector 100
from the connector 1 without pushing the operating por-
tions 141 of the levers 140, since the hook portions 147
of the levers 140 engage with the lock holes 70 of the
shell 60, removal of the counterpart connector 100 from
the connector 1 is impossible.
[0069] In the connector 1, the edges 66 and 67 of the
shell 60 engage with the hole portions 29 and the cutouts
31 of the ground plate 20, respectively. Therefore, when
an excessive pulling force is applied to the counterpart
connector 100, the pulling force is transmitted not only
to the shell 60 but also to the ground plate 20 so that the
ground plate 20 is pulled by the pulling force.
[0070] The ground plate 20 is mounted into the insu-
lator 40 from its back side that is opposite to the side from
which the shell 60 is mounted onto the insulator 40. Ac-
cordingly, when the ground plate 20 is pulled by the pull-
ing force, it collides against the insulator 40. The ground
plate 20 and the contacts 10 are mounted into the insu-
lator 40 from its back side in the second direction A2, and
the soldering terminals 26 of the ground plate 20 and the
soldering terminals 14 of the contacts 10 are soldered to
the board. Therefore, the pulling force applied to the
counterpart connector 100 is received by the whole con-
nector 1 including press-fit retaining forces of the shell
60, the respective contacts 10, and the ground plate 20
relative to the insulator 40, and peel strengths of the sol-
dering terminals 76, 14, and 26 of the shell 60, the re-
spective contacts 10, and the ground plate 20, and hence,
breakage of the hook portions 147 of the levers 140 and
the lock holes 70 of the shell 60 becomes more unlikely.
[0071] Since the concave portions 68 and 69 of the
shell 60 are brought into contact with the upper spring
portions 28 and the lower spring portions 30 of the ground
plate 20, respectively, the shell 60 and the ground plate
20 are electrically connected to each other. The ground
signal flowing in the ground plate 20 flows to the board
via the soldering terminals 26, while the ground signal
also flows to the soldering terminals 76 of the shell 60
via the contacting portions between the ground plate 20
and the shell 60, and therefore, the transmission paths
of the ground signal are increased to thereby improve
the electrical performance.
[0072] The description has been given about the case
wherein the press-fit portions 73 and 75 are provided for
fixing the shell 60 relative to the insulator 40. However,
inasmuch as the engaging portions of the shell 60 and
the to-be-engaged portions of the ground plate 20 en-
gage with each other to thereby cause the shell 60 to be
fixed so as to cover the insulator 40, the press-fit portions
73 and 75 of the shell 60 ad the shell holes 55 and 57 of
the insulator 40 may be omitted.
[0073] While the present invention has thus far been
described in connection with a few embodiments thereof,
it will readily be possible for those skilled in the art to put
this invention into practice in various other manners. For
example, it is readily understood that those embodiments
can be suitably combined and that such combinations
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are also included within the scope of the present inven-
tion.

Claims

1. An electrical connector (1) comprising:

a plurality of first conductive signal contacts (10)
arrayed in a first direction (A1)for contacting with
second signal contacts (110) of a counterpart
connector (100),
a conductive ground plate (20) comprising a plu-
rality of first ground contacts (24, 25). arrayed
in said first direction (A1) for contacting with sec-
ond ground contacts of the counterpart connec-
tor (100), and a joining portion (21, 22) joining
said first ground contacts (24, 25) together;
an insulator (40) retaining said first signal con-
tacts (10) and said ground plate (20) so as to be
spaced apart from each other;
a conductive shell (60)formed separately from
said ground ptate (20) and covering said insu-
lator (40) and
a connection structure electrically connecting
said joining portion (21,22) to said shell (60),
characterized in that said connection structure
comprises a first connection piece (32,33) ex-
tending from a part of said joining portion (21,22)
the same direction as each of said first ground
contacts (24, 25) in a second direction (A2) per-
pendicular to said first direction (A1), and con-
tacting with said shell (60).

2. An electrical connector according to claim 1, wherein
each of said first ground contacts (24, 25) is sub-
stantially parallel to said first connection piece (32,
33).

3. An electrical connector according to claim 1 or 2,
wherein said ground plate (20) comprises a ground
terminal (26) extending from said joining portion (21,
22) in a direction opposite to that of said first con-
nection piece (32,33) in said second direction (A2)

4. An electrical connector according to one of claims 1
to 3, wherein said first connection piece (32, 33) has
springiness and is pressed against said shell (60) by
said springiness.

5. An electrical connector according to one of claims 1
to 4, wherein said first connection piece (32,33) is
pressed against said shell (60) in a third direction
(A3) perpendicular to said first and second directions
(A1,A2).

6. An electrical connector according to one of claims 1
to 4, wherein said first connection piece (32,33) is

pressed against said shell (60) in said first direction
(A1)

7. An electrical connector according to one of claims 1
to 6, wherein said connection structure comprises a
second connection piece (63) extending from said
shell (60) in said second direction (A2) and contact-
ing with said first connection piece (32,33).

8. An electrical connector according to claim 7, wherein
at least one of said first and second connection piec-
es (34, 63) has a dowel (35) that is pressed against
the other of said first and second connection pieces
(34, 63).

9. An electrical connector according to claim 7 or 8,
wherein said first and second connection pieces (34,
63) engage with each other in said second direction
(A2).

10. An electrical connector according to one of claims 7
to 9, wherein said ground plate (20) and said shell
(60) are fitted to said insulator (40) from mutually
opposite sides in said second direction (A2).

11. An electrical connector according to one of claims 7
to 10, wherein said ground plate (20) and said shell
(60) are fitted to said insulator (40) from the same
side in said second direction (A2).

Patentansprüche

1. Elektrischer Verbinder (1) mit:

einer Mehrzahl von ersten leitenden Signalkon-
takten (10), die in einer ersten Richtung (A1) an-
geordnet sind, zum Kontaktieren mit zweiten Si-
gnalkontakten (110) eines Gegenverbinders
(100);
einer leitenden Masseplatte (20) mit einer Mehr-
zahl von ersten Massekontakten (24, 25), die in
der ersten Richtung (A1) angeordnet sind, zum
Kontaktieren mit zweiten Massekontakten des
Gegenverbinders (100) und einem Verbin-
dungsabschnitt (21, 22) zum Verbinden der er-
sten Massekontakte (24, 25) miteinander;
einem Isolator (40), der die ersten Signalkon-
takte (10) und die Masseplatte (20) so hält, daß
sie voneinander beabstandet sind;
einer leitenden Hülle (60), die getrennt von der
Masseplatte (20) gebildet ist und den Isolator
(40) bedeckt; und
einer Verbindungsstruktur, die elektrisch den
Verbindungsabschnitt (21, 22) mit der Hülle (60)
verbindet;
dadurch gekennzeichnet,
daß die Verbindungsstruktur ein erstes Verbin-
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dungsstück (32, 33) aufweist, das sich von ei-
nem Teil des Verbindungsabschnitts (21, 22) in
die gleiche Richtung wie jeder der ersten Mas-
sekontakte (24; 25) in eine zweite Richtung (A2)
rechtwinklig zu der ersten Richtung (A2) er-
streckt und das mit der Hülle (60) kontaktiert.

2. Elektrischer Verbinder nach Anspruch 1, bei dem
jeder der ersten Massekontakte (24, 25) im wesent-
lichen parallel zu dem ersten Verbindungsstück (32,
33) ist.

3. Elektrischer Verbinder nach Anspruch 1 oder 2, bei
dem die Masseplatte (20) einen Masseanschluß (26)
aufweist, der sich von dem Verbindungsabschnitt
(21, 22) in eine Richtung entgegengesetzt zu der
des ersten Verbindungsstückes (32, 33) in der zwei-
ten Richtung (A2) erstreckt.

4. Elektrischer Verbinder nach einem der Ansprüche 1
bis 3, bei dem das erste Verbindungsstück (32, 33)
eine Federwirkung aufweist und gegen die Hülle (60)
durch die Federwirkung gepreßt ist.

5. Elektrischer Verbinder nach einem der Ansprüche 1
bis 4, bei dem das erste Verbindungsstück (32, 33)
gegen die Hülle (60) in einer dritten Richtung (A3)
rechtwinklig zu der ersten und der zweiten Richtung
(A1, A2) gepreßt ist.

6. Elektrischer Verbinder nach einem der Ansprüche 1
bis 4, bei dem das erste Verbindungssstück (32, 33)
gegen die Hülle (60) in die erste Richtung (A1) ge-
preßt ist.

7. Elektrischer Verbinder nach einem der Ansprüche 1
bis 6, bei dem die Verbindungsstruktur ein zweites
Verbindungsstück (63) aufweist, das sich von der
Hülle (60) in der zweiten Richtung (A2) erstreckt und
mit dem ersten Verbindungsstück (32, 33) kontak-
tiert.

8. Elektrischer Verbinder nach Anspruch 7, bei dem
mindestens eines des ersten und des zweiten Ver-
bindungsstückes (34, 63) einen Paßstift (35) auf-
weist, der gegen das andere des ersten und des
zweiten Verbindungsstückes (34, 63) gepreßt ist.

9. Elektrischer Verbinder nach Anspruch 7 oder 8, bei
dem das erste und das zweite Verbindungssstück
(34, 63) miteinander in der zweiten Richtung (A2) in
Eingriff stehen.

10. Elektrischer Verbinder nach einem der Ansprüche 7
bis 9, bei dem die Masseplatte (20) und die Hülle
(60) an den Isolator (40) voneinander entgegenge-
setzten Seiten in der zweiten Richtung (A2) ange-
bracht sind.

11. Elektrischer Verbinder nach einem der Ansprüche 7
bis 10, bei dem die Masseplatte (20) und die Hülle
(60) an dem Isolator (40) von der gleichen Seite in
der zweiten Richtung (A2) angebracht sind.

Revendications

1. Connecteur électrique (1) comprenant :

une pluralité de premier contacts de signal con-
ducteurs (10) disposés en un premier sens (A1)
pour établir le contact avec des deuxièmes con-
tacts de signal (110) d’un connecteur pendant
(100) ;
une plaque de terre conductrice (20) compre-
nant une pluralité de premiers contacts de terre
(24, 25) disposés en ledit premier sens (A1) pour
établir le contact avec deuxièmes contacts de
terre dudit connecteur pendant (100) et une par-
tie de jonction (21, 22) à joindre lesdits premiers
contacts de terre (24, 25) l’un avec l’autre ;
un corps isolant (40) retenant lesdits premiers
contacts de signal (10) et ladite plaque de terre
(20) d’une telle manière, qu’ils soient espacés
l’un de l’autre ;
une boîte conductrice (60) formée séparément
de ladite plaque de terre (20) et recouvrant ledit
corps isolant (40), et
une structure de connexion pour le raccord élec-
trique de ladite partie de jonction (21, 22) à ladite
boîte (60), caractérisé en ce que ladite struc-
ture de connexion comprend une première piè-
ce de raccord (32, 33) s’étendant à partir d’une
pièce de ladite partie de jonction (21, 22) le long
de la même direction que l’étendue de chacun
desdits premiers contacts de terre (24, 25) en
un deuxième sens (A2) orthogonal audit premier
sens (A1), en entrant en contact avec ladite boî-
te (80).

2. Connecteur électrique selon la revendication 1, dans
lequel chacun desdits premiers contacts de terre (24,
25) est essentiellement parallèle à ladite première
pièce de raccord (32, 33).

3. Connecteur électrique selon la revendication 1 ou 2,
dans lequel ladite plaque de terre (20) comprend une
borne de terre (26) s’étendant à partir de ladite partie
de jonction (21, 22) en un sens opposé à la direction
de ladite première pièce de raccord (32, 33) le long
dudit deuxième sens (A2).

4. Connecteur électrique selon une quelconque des re-
vendications 1 à 3, dans lequel ladite première pièce
de raccord (32, 33) présente de l’élasticité et est
pressée contre ladite boîte (60) sous l’action de cette
élasticité.
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5. Connecteur électrique selon une quelconque des re-
vendications 1 à 4, dans lequel ladite première pièce
de raccord (32, 33) est pressée contre ladite boîte
en un troisième sens (A3) orthogonal auxdites pre-
mier et deuxième orientations (A1, A2).

6. Connecteur électrique selon une quelconque des re-
vendications 1 à 4, dans lequel ladite première pièce
de raccord (32, 33) est pressée contre ladite boîte
(60) le long dudit premier sens (A1).

7. Connecteur électrique selon une quelconque des re-
vendications 1 à 6, dans lequel ladite structure de
connexion comprend une deuxième pièce de rac-
cord (63) (63) s’étendant à partir de ladite boîte (60)
le long dudit deuxième sens (A2) et entrant en con-
tact avec ladite première pièce de raccord.

8. Connecteur électrique selon la revendication 7, dans
lequel au moins une desdites première et deuxième
pièces de raccord (34, 63) présente une goupille
(35), qui est pressée contre l’autre desdites première
et deuxième pièces de raccord (34, 63).

9. Connecteur électrique selon la revendication 7 ou 8,
dans lequel lesdites première et deuxième pièces
de raccord (34, 63) se trouvent en prise l’une dans
l’autre le long dudit deuxième sens (A2).

10. Connecteur électrique selon une quelconque des re-
vendications 7 à 9, dans lequel ladite plaque de terre
(20) et ladite boîte (60) sont montées audit corps
isolant (40) à partir des côtés l’un opposé à l’autre,
le long dudit deuxième sens.

11. Connecteur électrique selon une quelconque des re-
vendications 7 à 10, dans lequel ladite plaque de
terre (20) et ladite boîte (60) sont montrées audit
corps isolant (40) à partir du même côté, le long dudit
deuxième sens (A2).
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