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(57) Abstract: An improved electrical connector has a construction enhancing durability for cable routing. The electrical connector
includes a shield case for covering an insulative housing mounting a plurality of terminals, each of the terminals having a contact
piece and a terminal piece, at least at a portion of the terminal piece extending from the insulative housing in a direction away from
the contact piece, the terminal piece being capable of being connected to an electric wire of a cable an over-molding portion for
securing the shield case along with the cable to shape the electrical connector, the shield casing having a tube-like portion engaging
with a portion of the insulative housing and a box-like portion internally receiving at least a portion of the terminal piece and the
electrical wire of the cable, and the tube-like portion and the box-like portion being connected via a continuous piece, the tube-like
portion including a bending piece externally projecting from an edge of the tube like portion, the continuous piece and the bending
piece being embedded in the over-molding portion. The insulative housing may also include a housing cap formed with terminal
insertion holes, and a rear end opening portion of the terminal receiving spaces formed in the housing body is sealed by the housing
cap. Also, terminal pieces of the terminals mounted in the terminal receiving spaces are rearwardly extended through the terminal

insertion holes of the housing cap.
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Attorney’s Reference: A3-043 US

ELECTRICAL CONNECTOR

Field of the Invention:

The present invention relates generally to an electrical connector. More particularly,
the invention relates to the electrical connector employed as an /O connector for connecting a

personal computer and other electronic equipment to peripheral devices thereof.

Description of the Related Art:

Conventionally, as this type electrical connector, there has been known one secured
and molded by an over-mold portion, after covering an insulative housing mounting a
plurality of terminals by a shield case, and connecting each terminal to each electric wire of a
cable. For example, there has been known a L-shape electrical connector disclosed in
Japanese Unexamined Patent Publication (Kokai) No. Heisei 1-29438. With this L-shape
electrical connector, the direction of extension of the cable is intersected with the direction of
extension of a mating end of the insulative housing at approximately right angle. Also, there
has been known a straight-shape electrical connector disclosed in Japanese Unexamined
Patent Publication (Kokai) No. Heisei 10-270113. With this L-shape electrical connector, the
direction of extension of the cable and the direction of extension of the mating end of the
insulative housing are coplanar.

The cable is secured by the over-mold portion to prevent an external force from
exerting on a connecting portion between the wires of the cable and the terminals due to cable
routing to protect the connecting portion.

As set forth above, in_9rder to protect the connecting portion between the wires of the
cable and the terminals from the e.xtemal forcc; to-be exertéd during cable routing, it is
typically employed a technology for embedding respective members forming the electrical
commector in the over-molded portion. However, there is a strong demand for the electrical
connector which can achieve not only protection of the connecting portion between the wires
of the cable and the terminals but also enhancement of integrity of the over-molded portion

and the cable and of integrity of the over-molded portion and the shield case.
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Summary of the Invention:

The present invention has been worked out in order to solve the problem set forth
above. It is an object of the present invention to provide an improved electrical connector
having a construction enhancing durability for cable routing.

Another object of this invention is to provide new and highly reliable electrical
connector including insulative housing adapted for preventing the over-molded resin from
penetrating around the contact portion of each terminal.

With the electrical connector according to the present invention, the shield case is
formed by integrating the tube-like portion and the box-like portion via the continuous piece,
the bending piece is externally projected from the end edge of the tube-like portion, the
continuous piece and the bending piece are embedded in the over-molding portion, and the
bonding piece and the over-molding portion are interengaged for enhancing integrity of the
tube-like portion of the shield body and the over-molding portion. Thus even when a load is
exerted on the tube-like portion in some wire routing, the shield case and the over-molding
portion are never separated. On the other hand, the shield case and the over-molding portion
are integrated to cooperatively resist against load upon wire routing to prevent bending of the
continuous piece.

In another embodiment of the present invention, by extending the strip-like piece
from, the box-like portion of the shield case to provide the cable clamp at the end portion of
the depending piece to commonly clamp the cable and the cable holder by the cable clamp.
Thus, the cable can be firmly held by the shield case which is integral with the over-molding
portion so that load may not be exerted on the connecting portion of the terminal and wire.

In yet another embodiment of the present invention, the rear end opening portion of
the terminal receiving spaces formed in. the housing body is.sealed by the housing cap, so that
it is possible to prevent the resin from penetrating around the contact portion of each terminal
through the terminal receiving spaces of the insulative housing upon molding the resin for

. forming the over-mold portion.

Brief Description of the Drawings:

The present invention will be understood more fully from the detailed description
given herebelow and from the accompanying drawings of the preferred embodiment of the
present invention, which, however, should not be taken to be limitative to the invention, but

are for explanation and understanding only.
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In the drawings:

FIG. 1 is an enlarged section of an embodiment of an electrical connector according to
the present invention, taken generally along line A-A of FIG. 2;

FIG. 2 is a plan view of the embodiment of the electrical connector;

FIG. 3 is a bottom view of the embodiment of the electrical connector;

FIG. 4 is a left side elevational view of the embodiment of the electrical connector;

FIG. 5 is a right side elevational view of the embodiment of the electrical connector;

FIG. 6 is a top plan view of an insulative housing constructing the embodiment of the
electrical connector;

FIG. 7 is a plan view of the embodiment of the insulative housing;

FIG. 8 is a left side elevational view of the embodiment of the insulative housing;

FIG. 9 is a right side elevational view of the embodiment of the insulative housing;

FIG. 10 is a section taken generally along line B-B of FIG. 6;

FIG. 11 is a section taken generally along line C-C of FIG. 6;

FIG. 12 is a plan view of a shield body constructing the embodiment of the electrical
connector;

FIG. 13 is a bottom view of the embodiment of the shield body;

FIG. 14 is a left side elevational view of the embodiment of the shield body;

FIG. 15 is a right side elevational view of the embodiment of the shield body;

FIG. 16 is a section taken generally along line D-D of FIG. 12;

FIG. 17 is a plan view of a shield cap constructing the embodiment of the electrical
connector;

FIG. 18 is a top plan view of the embodiment of the shield cap;

FIG. 19 is a left side elevational view of the embodiment of the shield.cap;

FIG. 20 is a right side elevational view of the embodiment of the shield cap;

FIG. 21 is a section taken generally along line E-E of FIG. 20;

FIG. 22 is a perspective view of the embodiment of the shield cap;

FIG. 23 is a perspective view showing the condition of mounting a shield case on the
insulative housing (it should be noted that a cable is eliminated);

FIG. 24 is an explanatory illustration of assembly of the embodiment of the electrical
connector, showing the condition of fitting the shield body on the housing body to which the

cable is connected;
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FIG. 25 is an explanatory illustration of assembly of the embodiment of the electrical
connector, showing the condition of bending the cable on the side of a cable clamp of the
shield body;

FIG. 26 is an explanatory illustration of assembly of the embodiment of the electrical
connector, showing the condition of mounting the shield cap on the shield body;

FIG. 27 is a perspective view showing the condition of mounting the shield cap on the
subassembly of the insulative housing and the shield case (it should be noted that the cable is
eliminated);

FIG. 28 is an explanatory illustration of assembly of the embodiment of the elechiéal
connector, showing the condition of clamping the cable along with a cable holder by the cable
clamp of the shield body; and

FIG. 29 is a section taken generally along line F-F of FIG. 28.

Description of the Preferred Embodiment:

The present invention will be discussed hereinafter in detail in terms of the preferred
embodiment of the present invention with reference to the accompanying drawings. In the
following description, numerous specific details are set forth in order to provide a thorough
understanding of the present invention. It will be obvious, however, to those skilled in the art
that the present invention may be practiced without these specific details. In other instance,
well-known structures are not shown in detail in order to avoid unnecessarily obscure the
present invention.

FIG. 1 is a section of an electrical connector shaped as shown in FIGS. 2 to 5, and
taken generally along line A-A of FIG. 2. The electrical connector comprises a plurality of

-terminals 1,-an insulative housing 2 for supporting the terminals 1, a shield case 3 for.
covering the insulative housing 2, and an over-mold portion 4 for shaping the electrical
connector. The over-mold portion 4 is formed to cover the shield case 3 in the condition of
securing a cable 5 connected to the terminals 1 within the shield case 3. The elecrical
connector is formed into a L-shape configuration in which the direction of extension of the
cable 5 is intersected with the direction of extension of a mating end 6 of the insulative
housing 2 surrounded by the shield case 3 at approximately right angle.

The insulative housing 3 for supporting the terminals 1 includes two components of a
housing body 21 and a housing cap 22 as shown in FIGS. 6-11, especially as shown in FIGS.

10 and 11. The two components are respectively formed of insulative plastic. The housing
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body 21 as one component includes a quadrangular tube-like portion 211 extending
rearwardly (at the left hand in FIG. 6) from the mating end 6, and a mating flange portion 212
at the rear end of the quadrangular tube-like portion 211. The quadrangular tube-like portion
211 is provided with terminal receiving spaces 213 transversely aligned in a plurality of
columns and vertically aligned in a plurality of rows (arranged in 4 x 2 matrix in the
drawings), and communicated with a receptacle receiving space 214 provided on the inside of
the mating end side. Each terminal 1 includes a mounting piece 11 for being inserted into
engagement with the terminal receiving space 213, and a contact piece 12 extending in
cantilever fashion at the front end of the mounting piece 11, so that the contact piece 12 is
opposed to the receptacle receiving space 214 upon inserting the mounting piece 11 into the
terminal receiving space 213 from the rear end side of the insulative housing. Terminal |
pieces 13a, 13b are continuous to the rear end of the mounting piece 11 of each terminal 1
and extended rearwardly (at tﬁe left hand in FIG. 6) from the rear end of the quadrangular
tube-like portion 211.

Two kinds of the terminal pieces 13a, 13b extending to the rear end side of the
mounting piece 11 of each terminal 1 have mutually different length, and the length of the
terminal piece 13a is longer than that of the terminal piece 13b. Each of terminal pieces 13a,
13b respectively having a different length is offset on one side (inwardly) or the other side
(outwardly) of the mounting piece 11, so that the terminal pieces 13a, 13b are arranged in
staggered fashion in each row as viewed from the rear end side (FIG. 8).

The housing cap 22 as the other component for constructing the insulative housing 2
is formed into a block-like configuration including an abutting surface 221 for abutting
against a rear end surface 215 of the mating flange portion 212 of the housing body 21, and

_has terminal insertion.holes 222 arranged_in stagger fashion corresponding to the terminal
pieces 13a, 13b arranged in staggered fashion. Each terminal insertion hole 222 is sized to be
adapted for inserting one of the terminal pieces 13a, 13b with no space. When the abutting
surface 221 is abutted against the rear end surface 215 of the mating flange portion 212 so as
to insert the terminal pieces 13a, 13b into the terminal receiving holes 22, an end portion of
each of the terminal pieces 13a, 13b is exposed on a supporting surface 223 as shown in FIG.
8 to be connected (soldered) to each electric wire 51 of the cable 5. The supporting surface
223 is provided with separation projections 224 for isolating each of the terminal pieces 13a,
13b to prevent short of the terminal pieces 13a, 13b and prevent connecting material such as

solder from flowing out.
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The housing body 21 and the housing cap 22 are mated by engaging a latch piece 216
projecting rearwardly from both sides of the mating flange portion 212 of the housing body
21 with both side walls of the housing cap 22, so that rear end opening portions of the
terminal receiving spaces 213 formed in the housing body 21, i.e., insertion slots of the
terminals 1 are sealed by the housing cap 22.

Next, the shield case 3 includes a shield body 31 shown in FIGS. 12 to 16, and a
shield cap 32 shown in FIGS. 17 to 21. The shield case 3 and the shield cap 32 are
respectively stamped from a metal sheet and formed as shown in the drawings. The shield
body 31 has a quadrangular tube-like portion 311 for fitting with an outer surface of the
quadrangular tube-like portion 212 of the housing body 21 with no space therebetween, and a
box-like portion 312 for accommodating the mating flange portion 212 of the housing body
21 and the housing cap 22. The quadrangular tube-like portion 311 is integrated with the
box-like portion 312 by integrally connecting mutually opposing side walls thereof via a
continuous piece 33. The continuous piece 33 is bended to make the center of the
quadrangular tube-like portion 311 substantially consistent with that of the box-like portion
312 as shown in FIG. 13. In the center of the continuous piece 33, a reinforcing rib 331 is
provided along a longitudinal direction of the shield case to reinforce the integrity of the
quadrangular tube-like portion 311 and the box-like portion 312.

The quadrangular tube-like portion 311 has a substantially identical length with the
length of the quadrangular tube-like portion 211 of the housing body 21 to make a front edge
313 consistent with the mating end 6. On the other hand, a rear edge 314 is oppositely mated
with the front surface of the mating flange portion 212 of the housing body 21. Also, the rear
edge 314 is provided with three walls except for the wall having the continuous piece 33.

Namely, a bending piece 315.is.projected substantially perpendicularly from one side wall, an
upper wall and a bottom wall of the rear edge 314, respectively.

The box-like portion 312 has a sufficient capacity for accommodating the mating
flange portion 212 of the housing body 21 and the housing cap 22 to make space into which
the resin for forming the over-mold portion 4 can flow. On both side walls of the box-like
portion 312, engaging pieces 316 are outwardly projected for engaging with the shield cap 32.

In the upper wall of the box-like portion 312, an elongated window 317 is formed for
engaging with the shield cap 32. Further, a strip tab 318 is extended from the bottom wall of
the box-like portion 312 in a reversed L-shape fashion, and is provided with an arc-shaped

cable clamp 319 at the tip end thereof.
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The shield cap 32 includes a curved upper connecting piece 322 extending forwardly
from the upper edge of a quadrangular plate 321 having smaller size than a quadrangular
opening portion of a rear end opening portion of the box-like portion 312 of the shield body
31, and curved lateral connecting pieces 323 extending forwardly from both side edges of the
quadrangular plate 321. The upper connecting piece 312 is overlapped into engagement with
the upper side of the box-like portion 312, and the lateral connecting pieces 323 are
overlapped into engagement with the outside of the box-like portion 312. Also, a curved
depending piece 324 is extended from the lower edge of the quadrangular plate 321 for
opposing to the strip tab 318 provided on the box-like portion 312 in substantially parallel.
The lower end of the depending piece 324 is formed as an arc-shaped wider portion in cross-
section to provide a cable holder 325. A space 326 is respectively made between the upper
connecting piece 322 and the lateral connecting pieces 323, between the depending piece 324
and the lateral connecting pieces 323 so that the resin for forming the over-mold portion 4 can
flow into the shield case 3.

At the tip end of the upper connecting piece 322, an engaging piece 327 depending
substantially perpendicularly is provided for engaging with the elongated window 317 of the
box-like portion 312. Quadrangular windows 328 corresponding to the engaging pieces 316
of the box-like portion 312 are also provided on the lateral connecting pieces 323. Firstly, the
engaging piece 327 is engaged with the window 317, and then the whole shield cap 32 is
pivoted about the engaging portion as a base point to remove the lateral connecting pieces
323 forwardly along the side walls of the box-like portion 312, so that the quadrangular
windows 328 are moved into engagement with the position of the engaging pieces 316 to
mate the shield cap 32 with the shield body 31.

‘The electrical.connector.shown.in FIG. 1 and FIGS. 2 to.5 is assembled as _follows by
the respective members as set forth above. Namely, for preparing subassembly, the terminals
1 are firstly mounted into the terminal receiving spaces 213 of the housing body 21 of the
insulative housing 2 from the rear end side thereof so that the terminal pieces 13a, 13b are
projected from the rear end of the housing body 21. The housing cap 22 is mounted on the
subassembly. The housing cap 22 is mounted so that the rearwardly projecting terminal
pieces 13a, 13b pass through the terminal insertion holes 222 formed in the housing cap 22.
By mounting the housing cap 22 as set forth above, the opening portion on the rear end side
of the terminal receiving spaces 213 formed in tile housing body 21 is sealed by the housing

cap 22.
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Next, the electric wires 51 of the cable 5 are connected to the terminal pieces 13a, 13b
exposed on the supporting surface 223 formed in the housing cap 22 by means of solder or
the like. As set forth above, the terminal pieces 13a, 13b are respectively isolated by the
separation projections 224 to prevent short thereof, and prevent molten solder from flowing
around the adjacent terminal pieces 13a, 13b, so that it is possible to appropriately connect
the terminal pieces 13a, 13b corresponding to the electric wires 51.

The shield body 31 of the shield case 3 is then fitted to the insulative housing 2 to
which the electric wires 51 are connected set forth above, from the side of the mating end 6 of
the housing body 21. Such a condition is shown in FIGS. 23 and 24 (it should be noted that
the cable 5 is eliminated in FIG. 23). Next, the rearwardly extending cable 5 is bended as
indicated by an arrow 7 of FIG. 25, and a shield net 52 exposed at the terminal portion of the
cable 5 is accommodated within the cable clamp 319 provided on the bottom of the box-like
portion 312 of the shield body 31. Upon bending the cable 5, the external force is applied to

| the terminal pieces 13a, 13b connected to the electric wires 51. However, the terminal pieces
13a, 13b are supported on the supporting surface 223 of the housing cap 22, and respectively
| isolated by the separation projections 224, so that it is possible to prevent damages of the
connecting portions such as peeling of solder, and mutual short of the terminal pieces 13a,
13b.

Next, the shield cap 32 is mounted to the box-like portion 312 of the shield body 31 to
seal the opening portion at the rear end of the box-like portion 312 by the shield cap 32 as
shown in FIGS. 26, 27. The opening portion at the rear end of the box-like portion 312 are
substantially sealed by four surfaces of the quadrangular plate 321, the upper connecting
piece 322, and two lateral connecting pieces 323. The manner of mounting the shield cap 32
to the box-like portion 312 is.set forth above. When the shield cap 32 is mounted, the
depending piece 324 depending from the lower edge of the quadrangular plate 321 of the
shield cap 32 lies along bended electrical wires 51, and the cable holder 325 is overlapped on
the shield net 52. Then, the cable 5 is clamped along with the cable holder 325 by claiming
the cable clamp 319 around the cable 5 as shown in FIG. 28. FIG. 29 is a cross-section of
clainping portion thereof.

As set forth above, the over-mold portion 4 is formed by accommodating the
assembly of the terminals 1, the insulative housing 2, the shield 3, and the cable 5 into a given
mold and over-molding the insulative resin to complete the electrical connector shaped as

shown in FIGS. 2- 5. The resin for forming the over-mold portion 4 flows into the inside of
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the shield case 3 through the spaces 326 formed in the shield cap 32, as shown in FIG. 1. The
housing cap 22 prevents the resin flowing into the inside from flowing into the terminal
receiving spaces 213 on the side of the housing body 21. Accordingly, it is possible to
prevent the oyer-molding resin from contaminating the contact pieces 12 of the terminals 1,
and to reduce the possibility of causing contact failure of the contact pieces 12.

The resin flowing into the shield case 3 flows to the continuous piece 33 connecting the
quadrangular tube-like portion 311 and the box-like portion 312 of the shield body 31 to
secure the cable 5 and the electric wires 51 accommodated within the shield body. Further,
the resin forming the over-mold portion 4 outside of the shield case 3 embraces the region
where the cable 5 and the cable holder 325 are clamped by the cable clamp 319, and embraces
to the extent of the intermediate portion of the quadrangular tube-like portion 311 of the
shield body 31 of the shield case 3. The resin embracing to the extent of the quadrangular
tube-like portion 311 embraces outside of the continuous piece 33 continuous to the
quadrangular tube-like portion 311 to place the continuous piece 33 in a buried condition, in
cooperation with the resin flowing into inside of the continuous piece 33. Further, three
bending pieces 315 projecting from the rear edge 314 of the quadrangular tube-like portion
311 are also placed into the buried condition, so that the bending pieces 315 are secured by
the resin of the over-mold portion 4.

Although the present invention has been illustrated and described with respect to
exemplary embodiment thereof, it should be understood by those skilled in the art that the
foregoing and various other changes, omissions and additions may be made therein and
thereto, without departing from the spirit and scope of the present invention. Therefore, the
present invention should not be understood as limited to the specific embodiment set out

-above but to.include-all possible embodiments. which can be embodied within a scope
encompassed and equivalents thereof with respect to the feature set out in the appended

claims.
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CLAIMS:
‘What is claimed is:
1. An electrical connector comprising:

a shield case for covering an insulative housing mounting a plurality of terminals,
each of the terminals having a contact piece and a terminal piece, at least a portion of the
terminal piece extending from the insulative housing in a direction away from the contact
piece, the terminal piece being capable of being connected to an electric wire of a cable;

an over-molding portion for securing the shield case along with the cable to shape the
electrical connector;

the shield casing having a tube-like portion engaging with a portion of the insulative
housing and a box-like portion internally receiving at least a portion of the terminal piece and
the electrical wire of the cable;

the tube-like portion and the box-like portion being connected via a continuous piece,
the tube-like portion including a bending piece externally projeéting from an edge of the tube
like portion, the continuous piece and the bending piece being embedded in the over-molding

portion.

2. An electrical connector as set forth in claim 1, wherein the tube-like portion is
a quadrangular tube-like portion, wherein one wall being continuous with the box-like portion

via the continuous piece, and three walls being provided projecting the bending piece.

3. An electrical connector as set forth in claim 1 or 2, wherein the continuous
-piece is bended to.make the.center of the quadrangular tube-like portion substantially
consistent with that of the box-like portion.

4, An electrical connector as set forth in claim 1 or 2, wherein the electrical
connector is formed into a L-shape configuration in which the direction of extension of the
cable is intersected with the direction of extension of a mating end of the insulative housing

surrounded by the shield case at approximately right angle.

5. An electrical connector comprising:

a shield case for covering an insulative housing mounting a plurality of terminals,

10
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each of the terminals having a contact piece and a terminal piece, at least a portion of the
terminal piece extending from the insulative housing in a direction away from the contact
piece, the terminal piece being capable of being connected to an electric wire of a cable;

an over-molding portion for securing the shield case along with the cable to shape the
electrical connector;

the shield casing having a tube-like portion engaging with a portion of the insulative
housing and a box-like portion internally receiving at least a portion of the terminal piece and
the electrical wire of the cable;

a shield cap mounted on the shield body,

a strip tab extending from the box-like portion, an end portion of the strip tab being
provided with a cable clamp, a depending piece extending from the shield cap, and a cable
holder being provided at the end portion of the depending piece, and

the cable clamp commonly clamping the cable and the cable holder.

6. An electrical connector as set forth in claim 5, wherein the shield cap is
formed with a quadrangular plate smaller than an opening portion of an end portion of the
box-like portion, bent continuous pieces extending from an upper edge and a side edge of the
quadrangular plate, and the depending piece depending from a lower edge of the quadrangular
piece, and a gap being formed between the upper connecting piece and the lateral connecting

pieces, and between the depending piece and the lateral connecting pieces.

7. An electrical connector as set forth in claim 6, wherein the quadrangular plate
of the shield cap, the continuous pieces and the depending piece closes the end opening

-portion formed in the box-like portion of the shield body. _

8. An electrical connector as set forth in any one of claims 5 to 7, wherein the
tube-like portion and the box-like portion are continuous via the continuous piece, a bending
piece extends externally from the end edge of the tube-like portion, the continuous piece and
the bending piece are embedded in the over-molding portion, and resins of the bending

portion and the over-molding portion are engaged.

11
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9. An electrical connector as set forth in claim 8, wherein the tube-like portion is
a quadrangular tube-like portion, wherein one wall being continuous with the box-like portion

via the continuous piece, and three walls being provided projecting the bending piece.

10.  Anelectrical connector as set forth in claim 8, wherein the continuous piece is
bended to make the center of the quadrangular tube-like portion substantially consistent with
that of the box-like portion.

1

11. An electrical connector as set forth in claim 8, wherein the electrical connector
is formed into a L-shape configuration in which the direction of extension of the cable is
intersected with the direction of extension of a mating end of the insulative housing

surrounded by the shield case at approximately right angle.

12.  Anelectrical connector comprising:

a shield case for covering an insulative housing mounting a plurality of terminals,
each of the terminals connected to an electric wire of a cable;

an over-molding portion for securing the shield case along with the cable to shape the
electrical connector;

the insulative housing including a housing body formed with terminal receiving
spaces, and a housing cap formed with terminal insertion holes;

rear end opening portions of the terminal receiving spaces formed in the housing body
being sealed by the housing cap; and

terminal pieces of the terminals mounted in the terminal receiving spaces rearwardly

-extending through the terminal insertion holes of the housing cap. .

13.  An electrical connector as set forth in claim 12, wherein the housing body
includes a rear end surface having openings for the terminal receiving spaces, and the housing
cap includes an abutting surface for abutting against the rear end surface, so that the rear end
opening portions of the terminal receiving spaces are sealed by abutting the abutting surface

against the rear end surface.

12
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14.  An electrical cbnnector as set forth in claim 12, wherein the housing cap
includes a supporting surface for supporting terminal pieces rearwardly exposing through the

terminal insertion holes.

15.  Anelectrical connector as set forth in claim 14, wherein the supporting surface

includes separation projections for isolating adjacent terminal pieces.

13
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AMENDED CLAIMS

[Received by the International Bureau on 13 January 2004 (13.01.04): original claims 5
and 12 amended; claims 2-4, 13-15 remain unchanged; (3 pages) |

1. An electrical connector comprising:

a shield case for covering an insulative housing mounting a plurality of terminals,
each of the terminals having a contact piece and a terminal piece, at least a portion of the
terminal piece extending from the insulative housing in a direction away from the contact
piece, the terminal piece being capable of being connected to an eleciric wire of a cable;

an over-molding portion for securing the shield case along with the cable to shape the
¢lectrical connector;

the shield casing having a tube-like portion engaging with a portion of the insulative
housing and a box-like portion internally receiving at least a portion of the terminal piece and
the electrical wi1l'e of the cable;

the tube-like portion and the box-like portion being connected via a continuous piece,
the tube-like portion including a bending piece externally projecting from an edge of the tube

like portion, the contiuous piece and the bending piece being embedded in the over-molding

portion.

2. Axn electrical connector as set forth in claim 1, wherein the tube-like portion is
a quadrangular tube-like portion, wherein one wall being continuous with the box-like portion

via the continuous piece, and three walls being provided projecting the bending piece.

3. An electrical connector as set forth it claim 1 or 2, wherein the continuous
piece is bended to make the center of the quadrangular tube-like portion substantially

copsistent with that of the box-like portion.

4. An electrical connector as set forth in claim 1 or 2, wherein the electrical
connector is formed into a L-shape configuration in which the direction of extension of the
cable is intersected with the direction of extension of a mating end of the insulative housing

surrounded by the shield case at approximately right angle.

5. An electrical connector as set forth in claim 1, comprising:
a shield cap mounted on the shield body,
a strip tab extending from the box-like portion, an end portion of the strip tab being
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provided with a cable clamp, a depending piece extending from the shield cap, and a cable
holder being provided at the end portion of the depending piece, and
the cable clamp commonly clamping the cable and the cable holder.

6. An electrical connector as set forth in claim 5, wherein the shield cap is
formed with a quadrangular plate smaller than an opening portion of an end portion of the
box-like portion, bent continuous pieces exiending from an upper edge and a side edge of the
quadrangulér plate, and the depending picce depending from a lower edge of the quadrangular
piece, and a gap being formed between the upper connecting piece and the lateral connecting

pieces, and between the depending piece and the lateral comnecting pieces.

7. An electrical connector as sef forth in claim 6, wherein the quadrangular plate
of the shield cap, the continuous pieces and the depending piece closes the end opening

portion formed in the box-like pottion of the shield body.

8. An electrical connector as set forth in any one of claims 5 to 7, wherein the
tube-like portion and the box-like portion are continuous via the continuous piece, a bending
piece exiends externally from the end edge of the tube-like portion, the continuous piece and
the bending piece are embedded in the over-molding portion, and resins of the bending

portion and the over-molding portion are engaged.

0. An electrical connector as set forth in claim 8, wherein the tube-like portion is
a quadrangular tube-like portion, wherein one wall being contivuous with the box-like portion

via the continuous piece, and three walls being provided projecting the bending piece.

10.  An electrical connector as set forth in claim 8, wherein the continuous piece is
bended to make the center of the quadrangular tube-like portion substantially consistent with
that of the box-like portion.

11.  An clectrical connector as set forth in claim 8, wherein the clectrical connector
is formed into a L-shape configuration in which the direction of extension of the cable is
intersected with the direction of cxtension of a mating end of the insulative housing

surrounded by the shield case at approximately right angle,
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12.  An electrical connector as set forth in claim 1, wherein the insulative housing
includes a housing body formed with terminal receiving spaces, and a housing cap formed
with terminal insertion holes;

rear end opening portions of the terminal receiving spaces formed in the housing body
being sealed by the housing cap; and }

terminal picces of the terminals mounted in the terminal receiving spaces rearwardly

extending through the terminal insertion holes of the housing cap.

13.  An electrical connector as set forth in claim 12, wherein the housing body
includes a rear end surface having openings for the terminal receiving spaces, and the housing
cap includes an abutting surface for abutting against the rear end susface, so that the rear end
opening portions of the terminal receiving spaces are sealed by abutting the abutting surface

. against the rear end surface,

14.  Anclecirical connector ag set forth in claim 12, wherein the housing cap
includes a supporting swface for supporting terminal pieces rearwardly exposing through the

terminal insertion holcs.

15.  An electrical connector as set forth in claim 14, wherein the supporting surface

includes separation projections for isolating adjacent terminal pieces.
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