
1 RECEPTACLE CONNECTOR HAVING A SOLDERING POST IMPROVED IN SOLDERABILITY TO
A THROUGH-HOLE ON A CIRCUIT BOARD Background of the Invention: This
invention relates to a receptacle connector with a receptacle shell which
is fixed to a circuit board known in the art. In such a receptacle
connector, a receptacle shell is used for magnetically shielding a
connector body and is formed by press working to have a soldering post.
When the receptacle connector is mounted on a circuit board, the soldering
post is inserted into a through-hole which is formed in the circuit board.
In this state, a soldering is carried out between the soldering post and
the circuit board in the manner known in the art. In the receptacle shell,
the soldering post has a rectangular shape in a cross-sectional shape
thereof, while the through-hole has a circular shape in a cross- sectional
shape thereof.  With this structure, it is assumed that the soldering is
poorly made between the soldering post and the circuit board. Summary of
the Invention: It is therefore an object of the present invention to
provide a receptacle connector in which a soldering post is improved in a
solderability to a    2 through-hole on a circuit board. 



It is another object of the present invention to provide a receptacle
connector of the type described, which can be fixed to the circuit board
with strength increased. It is still another object of the present
invention to provide a receptacle shell which is included in the receptacle
connector. Other objects of this invention will become clear as the
description proceeds. According to this invention, there is provided a
receptacle connector for being mounted on a circuit board having a hole
defining surface defining a through-hole, the receptacle connector
comprising a connector body and a receptacle shell formed from a plate
member and coupled to the connector body, the receptacle shell comprising a
shell body for covering the connector body, and a soldering post formed
extending from the receptacle shell for being soldered to the circuit board
with being inserted in the through-hole, the soldering post being curved
along the hole defining surface. According to this invention, there is also
provided a receptacle shell for being coupled to a connector body of a
receptacle connector which is mounted on a circuit board having a hole
defining surface defining a through-hole, the receptacle shell comprising a
shell body for covering the connector body, and a receptacle shell formed
from a plate member and coupled    



3 to the connector body, the receptacle shell comprising a shell body for
covering the connector body, and a soldering post formed extending from the
receptacle shell for being soldered to the circuit board with being
inserted in the through-hole, the soldering post being curved along the
hole defining surface. Brief Description of the Drawing: Fig. 1 is a front
view of a fixing portion of a conventional receptacle connector; Fig. 2 is
a side view of a fixing portion of a conventional receptacle connector;
Fig. 3 is a rear view of a fixing portion of a conventional receptacle
connector; Fig. 4 is a schematic partial side view of a fixing portion of a
conventional receptacle shell on a circuit board; Fig. 5 is a schematic
sectional view taken along the line V-V in Fig. 4; Fig. 6 is explanatory
view when this invention is applied to a receptacle connector; Fig. 7 is a
front view when this invention is applied to a receptacle connector; Fig. 8
is a side view when this invention is applied to a receptacle connector;
Fig. 9 is a rear view when this invention is applied to a receptacle
connector; Fig. 10 is a bottom view when this invention is applied to a
receptacle connector;  



4 Fig. 11 is a schematic perspective view of a receptacle shell of this
invention; Fig. 12 is a schematic enlarged view of B portion in Fig. 11;
Fig. 13 is a schematic side view of a structure of a fixing portion of a
receptacle shell on a circuit board of this invention; Fig. 14 is a
schematic sectional view taken along the line XIV-XIV in Fig. 13;  and Fig.
15 is a schematic sectional view similar to Fig. 14, in which the circuit
board has a through-hole received with a soldering post of a receptacle
connector according to another embodiment of this invention. Description of
the Preferred Embodiments: Referring to Figs. 1 to 5, description will be
made at first as regards a conventional receptacle connector for a better
understanding of this invention. The conventional receptacle connector
comprises a connector body 23 and a conductive receptacle shell 25 which is
provided to cover the outer surface of the connector body 23.  The
connector body 23 comprises a plurality of conductive contacts 27, such as
pin contacts, and an insulator 28 fixedly holding the conductive contacts
27.  The receptacle shell 25 is formed by press-working a conductive plate
member and comprises a shell body 26 and a soldering post 29 which is
formed integral with the shell body 26.  When the 



receptacle connector is mounted on a circuit board 33,    5 the soldering
post 29 is inserted into a through-hole 31 made in the circuit board 33.
The soldering post 29 is provided on a shell side plate 35 of the shell
body 26.  The shell side plate 35 is disposed on an outer side of a
connector body 23. The soldering post 29 has a soldering portion inserted
into the through-hole 31. In addition, a positioning pin 41 is provided to
extend parallel to the soldering post 29. When the receptacle connector is
mounted on the circuit board 33, the positioning pin 40 is inserted into a
positioning hole 43 formed in the circuit board 33. The above-mentioned
receptacle connector has a disadvantage as described in the preamble of the
instant specification. Referring to Figs. 6 to 14, the description will now
be made as regards a receptacle connector according to an embodiment of
this invention.  The receptacle connector comprises a connector body 53 and
a conductive receptacle shell 55 coupled to cover the outer surface of the
connector body 53.  The connector body 53 comprises a plurality of
conductive contacts 56, such as pin contacts, and an insulator 60 fixedly
holding the conductive contacts 56. The receptacle shell 55 has a shell
body 52 



covering the connector body 53 and a pair of soldering posts 57 each
extending from the shell body 52. Each soldering post 57 is formed integral
with the shell body    6 52 and is inserted into a through-hole of a
circuit board 63 when the receptacle connector is mounted on the circuit
board 63. Each soldering post 57 is provided on a shell side plate 54 of
the receptacle shell 55. Although only one side of the receptacle shell 55
is shown in Fig. 12, the soldering post 57 is also provided on the other
side. Each soldering post 57 has a peripheral surface which is similar to a
hole defining surface 65 in a shape thereof and faces the hole defining
surface 65 with a particular gap left between the peripheral surface and
the hole defining surface 65 when each soldering post 57 is inserted in the
through-hole 61. In other words, each soldering post 57 is curved along the
hole defining surface 65 to have a C-shape in a cross-section thereof. More
particularly, the hole defining surface 65 is circular in a cross-section.
The peripheral surface 58 is semicircular in a cross-section. The hole
defining surface 65 extends to have a predetermined curvature. The
peripheral surface 58 extends to have a particular curvature greater than
the predetermined curvature. The peripheral surface 58 has a deformed
portion or a lateral hole 59 which faces the hole defining surface 65 when 



each soldering post 57 is inserted in the through-hole 61. The shell body
52 and each soldering post 57 are press-formed by stamping out from a
conductive metallic plate material. The shell body 52 is structured so as
to    7 correspond to the outer configuration of the connector body 53.
After being stamped out from the plate material, each soldering post 57 is
press-formed to have substantially semi-cylindrical or semicircle shape. As
a result, each soldering post 57 has an arcuate inner periphery and outer
periphery. The wall thickness of each soldering post 51 is not specifically
limited. It is a matter of course that the radius of curvature of each
soldering post.57 should be made smaller than the radius of the
through-hole 61. With this structure, the positioning for mounting the
receptacle connector is made by the soldering posts 57. Thus, taking this
consideration, setting of  a radius of curvature of each soldering post 57
should be decided. Namely, in the case of a radius of curvature of each
soldering post 57 is too small, the distance within which the soldering
post 57 movesinside the through-hole 61 becomes greater, and therefore, it
is required that the dimension is decided not to lower the accuracy of the
positioning.  However, needless to say, this requirement is not demanded
severely. 



With the soldering posts 57 having such an arcuate shape and with the
connector being provided with the soldering posts 57 at both sides,
respectively, the accuracy of positioning is obtained without having play
of soldering posts in the through-hole 61 on the circuit board 63.    8
Since the soldering posts 57 has the semicircle shape as shown on the left
side of Fig. 14, the particular gap or a space between the outer periphery
of the arc of the soldering post 57 and the inner periphery of the
through-hole 61 is filled with a solder 71, and this allows the solder 71
to contact with wider areas, thereby to improve both solderability and
strength. Inasmuch as the cross-section of each soldering post 57 is
substantially semicircle, a contact area of the solder is made wider even
with a small quantity of soldering, thereby to improve solderabilty, which
in turn, improves the strength of securing the receptacle shell 55 and the
connector. Positioning on the circuit board 61 is carried out by using the
soldering posts 57, therefore, there is no need for providing a positioning
pin separately on the receptacle shell 55.  Further, there is no need for
providing the positioning hole in the circuit board 63 for receiving the
positioning pin. Consequently, the manufacture of the receptacle shell 55
and the circuit 



board 63 is simplified, and in turn, lowering of the cost is made possible.
Turning to Fig. 15, the description will be directed to a receptacle
connector according to another embodiment of this invention. Similar parts
are designated by like reference numerals. In the receptacle connector, the
hole defining surface 65 is cylindrical. The outer peripheral surface    9
58 of each soldering post 57 is cylindrical and has an outer diameter which
is smaller than that of the through-hole 61. It should be noted that a gap
is left between the outer peripheral surface 58 and the hole defining
surface 65 to form a ring shape. 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 assumed that the
through- hole is ellipsoidal  or polygonal in a cross-section thereof.  In
this event, each soldering post is curved along an ellipsoidal shape or a
polygonal shape.    10 WHAT IS CLAIMED IS: 



1.  A receptacle connector for being mounted on a circuit board (63) having
a hole defining surface (65) defining a through-hole (61), said receptacle
connector comprising: a connector body (53); and a receptacle shell (55)
formed from a plate member (54) and coupled to said connector body (53),
said receptacle shell (55) comprising: a shell body (52) for covering said
connector body; and a soldering post (57) formed extending from said shell
body (52) for being soldered to said circuit board (63) with being inserted
in said through-hole, said soldering post (57) being curved along said hole
defining surface (65), wherein said hole (57) defining surface (65) is
cylindrical, said soldering post being semi-cylindrical and slender than
said through-hole (61). 2. A receptacle connector as claimed in claim 1,
wherein said soldering post (57) has an outer peripheral surface which is
similar to said hole defining surface (65) in a cross-sectional shape
thereof and faces said hole defining surface (65) with a particular gap
left between said outer peripheral surface (58) and said hole defining
surface (65) when said soldering post is inserted in said through-hole. 3.
A receptacle connector as claimed in claim 2, wherein said outer peripheral
surface has a deformed portion (59) which faces said hole defining surface
(65) when said soldering post is inserted in said through-hole (61). 4. A
receptacle connector as claimed in claim 3, wherein    



said soldering post (57) has a lateral hole (59) as said deformed portion.
5. A receptacle shell (55) for being coupled to a connector body (53) of a
receptacle connector which is mounted on a circuit board (63) having a hole
defining surface (65) defining a through-hole (61), said receptacle shell
(55) comprising: a shell body formed from a plate member (54); and a
soldering post (57) formed extending from said shell body (52) for being
soldered to said circuit board with being inserted in said through-hole
(61), said soldering post  being curved along said hole defining surface
(65), wherein said hole defining surface is cylindrical, said soldering
post being semi-cylindrical and slender than said through-hole. 6. A
receptacle shell as claimed in claim 5, wherein said soldering post (57)
has an outer peripheral surface (58) which is similar to said hole defining
surface in a cross-sectional shape thereof and faces said hole defining
surface with a particular gap left between said outer peripheral surface
and said hole defining surface when said soldering post is inserted in said
through-hole (61). 7.  A receptacle shell as claimed in claim  6, wherein
said outer peripheral surface has a deformed portion.(59) which faces said
hole defining surface (65) when said soldering post Ls inserted in said
through-hole (61). 8. A receptacle shell as claimed in claim 7, wherein
said soldering post (57) has a lateral hole (59) as said deformed portion.



soldering post being semi-cylindrical and slender than said through-hole.
9.  A receptacle shell as claimed in claim 7, wherein said hole defining
surface is cylindrical, said soldering post being cylindrical and having an
outer diameter which is smaller than that of said through-hole. 10.  A
receptacle shell as claimed in claim 7, wherein said soldering post has an
outer peripheral surface which is similar to said hole defining surface in
a cross-sectional shape thereof and faces said hole defining surface with a
particular gap left between said outer peripheral surface and said hole
defining surface when said soldering post is inserted in said through-
hole. 11'. A receptacle shell as claimed in claim 10, wherein said outer
peripheral surface has a deformed portion which faces said hole defining
surface when said soldering post is inserted in said through-hole. 12.  A
receptacle shell as claimed in claim 11, wherein said soldering post has a
lateral hole as said deformed portion.    


