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(57)  An electrical connector includes an insulator
body (3) with a terminal pin unit (35), a metal housing
(5), and a metal protective shield (7). The electrical con-
nector is mounted on an electrical cable (8) that trans-
mits signals between electrical equipment by a process,
which includes the steps of:

(1) passing the cable (8) through the shield (7) to
connect electrically with the terminal pin unit (35)

Electrical connector and method for mounting the same on an electrical cable

on the insulator body (3);

(2) placing the insulator body (3) into the shield (7)
in such a manner that the terminal pin unit (35) is
exposed partially to exterior of the shield (7);

(3) fastening the housing (5) onto the shield (7) so
as to clamp the insulator body (3) between the
housing (5) and the shield (7); and

(4) pressing inwardly and sleeving tightly a portion
of the shield (7) on the cable (8).
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Description

[0001] This invention relates to an electrical connec-
tor, which is connected electrically to an electrical cable
that transmits electrical signals between electrical
equipment, more particularly to an electrical connector
and a method for mounting the same on an electrical
cable.

[0002] Referringto Figs. 1 and 2, a conventional elec-
trical connector is shown to include an insulator body
11, a front metal housing 12, and a rear metal housing
13. The insulator body 11 has a plurality of parallel ter-
minal pins 111 that extend therethrough, and a shoulder
112. The front metal housing 12 defines a terminal open-
ing 121 therein, and has a rear end that is formed with
an outwardly extending flange 122. The rear metal
housing 13 has a front end that is formed with an out-
wardly extending flange 131, and a rear end that is
formed with an inwardly extending flange 132. The
flanges 122 and 131 abut against each other, and are
formed with holes 14 for interconnecting the flanges 122
and 131 by rivets (not shown). In this way, the insulator
body 11 is clamped between the front and rear metal
housings 12 and 13. The insulator body 11 has a rear
end, which abuts against the inwardly extending flange
132 of the rear metal housing 13. The terminal pins 111
have front ends, which are exposed within the terminal
opening 121 in the front metal housing 12. The rear met-
al housing 13 is disposed normally within a metal shield.
For example, referring to Figs. 3 and 4, in a first conven-
tional electrical connector, the rear metal housing 13 is
fixed within a front opening 151 in a unitary metal pro-
tective shield 15 by pressing a front end of the shield 15
to form an inwardly extending annular projection 155 af-
ter the rear metal housing 13 has been inserted into the
shield 15. The shield 15 has a rear end opening 153,
through which an electrical cable (not shown) passes
for electrical connection with the terminal pins 111.
When the front end of the shield 15 is pressed to form
the projection 155, the shield 15 easily deforms, thereby
resulting in the formation of voids between the rear met-
al housing 13 and the shield 15. As a result, the rear
metal housing 13 cannot be connected firmly to the
shield 15. Furthermore, electromagnetic interference in
the first conventional electrical connector is increased.
[0003] Referringto Figs. 5 and 6, in a second conven-
tional electrical connector, the rear metal housing 13 is
fixed between an upper metal housing 16 and a lower
metal housing 17, which are interconnected by virtue of
engagement between inwardly pressed portions 161 of
the upper metal housing 16 and rectangular grooves
171 in the lower metal housing 17. An annular welding
joint(not shown) is formed between the rear metal hous-
ing 13 and the upper metal housing 16 and between the
rear metal housing 13 and the lower metal housing 17
for reducing electromagnetic interference in the second
conventional electrical connector, thereby resulting in
waste of time when the second conventional electrical
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connectoris mounted on an electrical cable (not shown).
Furthermore, the insulator body in the rear metal hous-
ing 13 melts partially due to high temperatures resulting
from the formation of the annular welding joint.

[0004] Referringto Fig. 7, in a third conventional elec-
trical connector, the rear metal housing 13 is fixed be-
tween an upper metal housing 21 and a lower metal
housing 23. Each of the upper and lower metal housings
21, 23 is formed with a hook edge 25, which is inserted
into a respective one of two mounting slots 133 in the
rear metal housing 13. As such, it is time-consuming to
mount the third conventional electrical connector on an
electrical cable (not shown). Because voids are created
unavoidably among the housings 13, 21, 23, electro-
magnetic interference in the third conventional electrical
connector is also increased.

[0005] Referring to Fig. 8, in a fourth conventional
electrical connector, the rear metal housing (not shown)
is fixed between an upper metal housing 22 and a lower
metal housing 24, each of which is formed with a holding
edge 26 at a front end thereof for holding the front metal
housing 12 thereon. The fourth conventional electrical
connector suffers from the same drawbacks as the third
conventional electrical connector.

[0006] An object of this invention is to provide an elec-
trical connector, which reduces electromagnetic inter-
ference.

[0007] Another object of this invention is to provide an
electrical connector, which has a relatively high me-
chanical structural strength without pouring insulating
plastic material in a metal protective shield.

[0008] Still another object of this invention is to pro-
vide a method for mounting an electrical connector on
an electrical cable, which can be effected easily.
[0009] According to this invention, an electrical con-
nector includes an insulator body with a terminal pin unit,
a metal housing, and a metal protective shield. The elec-
trical connector is mounted on an electrical cable that
transmits signals between electrical equipment by a
process, which includes the steps of:

(1) passing the cable through the shield to connect
electrically with the terminal pin unit on the insulator
body;

(2) placing the insulator body into the shield in such
a manner that the terminal pin unit is exposed par-
tially to exterior of the shield,;

(3) fastening the housing onto the shield so as to
clamp the insulator body between the housing and
the shield; and

(4) pressing inwardly and sleeving tightly a portion
of the shield on the cable.

[0010] Because the insulator body is clamped directly
between the housing and the shield, and because the
electrical connector is composed of a relatively small
number of parts, electromagnetic interference in the
electrical connector is reduced.



3 EP 1 139 502 A1 4

[0011] The shield can have a thickness large enough
to increase the mechanical structural strength thereof,
without the need for pouring insulating plastic material
therein.

[0012] Furthermore, because the number of the parts
of the electrical connector is reduced, the electrical con-
nector can be mounted easily on the electrical cable.
[0013] These and other features and advantages of
the invention will become apparent in the following de-
tailed description of the preferred embodiments, with
reference to the accompanying drawings, in which:

Figs. 1 and 2 illustrate how an insulator body is dis-
posed between front and rear metal housings in a
conventional electrical connector;

Fig. 3 is an exploded perspective view of a first con-
ventional electrical connector;

Fig. 4 is an assembled perspective view of the first
conventional electrical connector;

Fig. 5 is an exploded perspective view of a second
conventional electrical connector;

Fig. 6 is an assembled perspective view of the sec-
ond conventional electrical connector;

Fig. 7 is an exploded perspective view of a third con-
ventional electrical connector;

Fig. 8 is an assembled perspective view of a fourth
conventional electrical connector;

Fig. 9 is an exploded perspective view of a first pre-
ferred embodiment of an electrical connector ac-
cording to this invention;

Fig. 10 is an assembled perspective view of the first
preferred embodiment;

Fig. 11 is an exploded perspective view of a second
preferred embodiment of an electrical connector ac-
cording to this invention;

Fig. 12 is an assembled perspective view of the sec-
ond preferred embodiment;

Figs. 12A and 12B are schematic sectional views
illustrating how two flanges of the second preferred
embodiment are interconnected;

Fig. 12C is a rear view of the flanges of the second
preferred embodiment;

Fig. 13 is an exploded perspective view of a third
preferred embodiment of an electrical connector ac-
cording to this invention;

Fig. 14 is an assembled perspective view of the third
preferred embodiment;

Fig. 15 is a block diagram of a method for mounting
the electrical connector on the electrical cable ac-
cording to this invention; and

Fig. 16 is a schematic top view illustrating how an
insulating housing is injection molded on the elec-
trical connector of this invention.

[0014] Before the preferred embodiments are de-
scribed in detall, it is noted that like numerals designate
similar elements or structures throughout the whole de-
scription of the preferred embodiments.
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[0015] Referring to Figs. 9 and 10, a first preferred
embodiment of an electrical connector according to this
invention is shown to include an insulator body 3, an an-
nular metal housing 5, and a tubular unitary metal pro-
tective shield 7.

[0016] The electrical connector is adapted to be con-
nected to an electrical cable 8 that is disposed behind
the electrical connector and that has a plurality of signal
lines 81.

[0017] The insulator body 3 has a front face 31, arear
face 33 that is opposite to the front face 31, a shoulder
34, and a terminal pin unit 35, which includes a plurality
of parallel pins 350 that extend through the insulator
body 3. Each of the pins 35 has a front end 351 that
extends from the front face 31, and a rear end 353 that
extends from the rear face 33.

[0018] The housing 5 has a rear end formed with an
outwardly extending flange 51, and defines a terminal
opening 55 in the housing 5. Six inwardly extending re-
inforcing projections 551 are formed on the housing 5
for pressing against another electrical connector (not
shown), which is inserted into the terminal opening 55.
Two holes 57 are formed through the flange 51 on two
sides of the terminal opening 55.

[0019] The shield 7 has open front and rear ends,
which are adapted for passage of the cable 8 through
the shield 7 to connect with the rear ends of the pins 350
electrically. The shield 7 defines a hole 73 therein, which
has an enlarged front end portion 75 that is defined in
front of a shoulder 77 so as to receive the insulator body
3 fittingly therein, and arear end 76, into which the cable
8 is inserted. The front end of the shield 7 is formed with
an outwardly extending flange 71, which abuts against
the flange 51 of the housing 5 and which is connected
fixedly to the flange 51 of the housing 5. Each of the
flanges 51, 71 of the housing 5 and the shield 7 has two
holes 57, 711 that are formed therethrough on two sides
of the terminal opening 55. The electrical connector fur-
ther includes two rivet elements 58, each of which ex-
tends through a respective one of the holes 57 in the
housing 5 and a respective one of the holes 711 in the
shield 7 for interconnecting the flanges 51, 71 of the
housing 5 and shield 7. In use, the rivet elements 58 are
attached to, e.g. a computer housing (not shown) . The
shield 7 has a generally rectangular containing body 731
and a cylindrical rear end portion 733. Because voids
occur only between the flanges 51, 71 of the housing 5
and the shield 7, electromagnetic interference in the
electrical connector is reduced significantly.

[0020] In this embodiment, the shield 7 is manufac-
tured by a press casting process, and has a thickness,
which ranges between 0.6mm and 1.0mm. Accordingly,
the electrical connector has a relatively high mechanical
structural strength.

[0021] The interconnection between the flanges 51,
71 can be changed. For example, as shown in Figs. 11
and 12, the flange 71 of the shield 7 is generally rectan-
gular, and has four notches 713 in four corners thereof.
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The flange 51 of the housing 5 is generally rectangular,
and is formed with four integral tongues 513 at four cor-
ners thereof, which engage respectively the notches
713 in the flange 71 of the shield 7 and which are bent
to clamp the flange 71 of the shield 7 between the flange
51 of the housing 5 and the tongues 513 for fixing the
housing 5 relative to the shield 7. It is noted that the
tongues 513 are shaped as rectangular plates prior to
mounting of the electrical connector on the cable 8, as
shown in Fig. 11. The flanges 51, 71 are interconnected
by the steps of:

abutting the flange 51 against the flange 71;
bending the tongues 513 by 90 degrees to a posi-
tion, as shown in Fig. 12A, to engage the notches
713 in the flange 71 of the shield 7; and

bending the tongues 513 once again by 90 degrees
to a position, as shown in Figs. 12, 12B, 12C, to
clamp the flange 71 of the shield 7 between the
tongues 513 and the remaining portion of the flange
51 of the housing 5.

[0022] Alternatively, the flanges 51, 71 can be inter-
connected in a manner illustrated in Figs. 13 and 14. As
illustrated, the flange 71 of the shield 7 has an outer pe-
riphery, which is formed integrally with an endless an-
nular frame 718 that extends axially and outwardly
therefrom and that confines the flange 51 of the housing
5 therein, thereby reducing electromagnetic interfer-
ence in the electrical connector. The flange 71 is formed
with four integral projecting posts 712 that engage re-
spectively four holes 512 in the flange 51. The posts 712
have front ends, each of which is hammered to form an
enlarged end for preventing separation of the flanges
51, 71. In this embodiment, the rivet elements 58 are
secured to a computer housing (not shown) . It is noted
that the frame 718 may be formed on the flange 51, in-
stead of the flange 71. Further, the positions of the posts
712 and the holes 512 can be interchanged.

[0023] Referring to Figs. 9 and 15, the electrical con-
nector of this invention is mounted on the cable 8 by the
steps:

(1) passing the cable 8 through the shield 7 to con-
nect electrically with the terminal pin unit 35 of the
insulator body 3;

(2) placing the insulator body 3 onto the shield 7 in
such a manner that the terminal pin unit 35 is ex-
posed partially to exterior of the shield 7;

(3) fastening the housing 5 into the shield 7 so as
to clamp the insulator body 3 between the housing
5 and the shield 7; and

(4) pressing inwardly and fitting tightly the rear end
portion 733 of the shield 7 on the cable 8.

[0024] Before the housing 5 is fastened to the shield
7, an outer surface of the shield 7 can be plated and/or
painted.
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[0025] Because the number of the parts of the elec-
trical connector of this invention is relatively small, the
electrical connector can be mounted easily on the cable
8.

[0026] Preferably, after the rear end portion 733 of the
shield 7 is press fitted on the cable 8, as shown in Fig.
16, an insulating housing 9 is injection molded on the
shield 7. The insulating housing 9 has two holes 91 that
are formed therethrough and that are aligned with the
holes 711 (see Fig. 9) in the shield 7.

Claims

1. A method for mounting an electrical connector on
an electrical cable (8) that transmits signals be-
tween electrical equipment, the connector including
an insulator body (3) with a terminal pin unit (35), a
metal housing (5), and a metal protective shield (7),
characterized in that the method includes the
steps of:

(1) passing the cable (8) through the shield (7)
to connect electrically with the terminal pin unit
(35) on the insulator body (3) ;

(2) placing the insulator body (3) into the shield
(7) in such a manner that the terminal pin unit
(35) is exposed partially to exterior of the shield
(7);

(3) fastening the housing (5) onto the shield (7)
so as to clamp the insulator body (3) between
the housing (5) and the shield (7) ; and

(4) pressing inwardly and fitting tightly a portion
of the shield (7) on the cable (8).

2. The method as claimed in Claim 1, wherein, in the
step (3), the housing (5) is fastened onto the shield
(7) by riveting.

3. The method as claimed in claim 1, wherein the step
(3) includes the sub-steps of:

abutting an outwardly extending flange (51) at
an end of the housing (5) against an outwardly
extending flange (71) at an end of the shield
(7);

bending four tongues (513) on four corners of
the flange (51) of the housing (5) by 90 degrees
to engage four notches (713) in four corners of
the flange (71) of the shield (7); and

bending the tongues (513) once again by 90 de-
grees to clamp the flange (71) of the shield (7)
between the tongues (513) and the remaining
portion of the flange (51) of the housing (5).

4. The method as claimed in Claim 1, further compris-
ing, after the step (4), a step of injection molding an
insulating housing (9) on the shield (7).
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The method as claimed in Claim 1, further compris-
ing, before the step (3), a step of plating an outer
surface of the shield (7).

The method as claimed in Claim 1, further compris-
ing, before the step (3), a step of painting an outer
surface of the shield (7).

An electrical connector adapted to be connected
with an electrical cable (8) that is disposed behind
the electrical connector, the electrical connector in-
cluding an insulator body (3), which has a front face
(31), a rear face (33) that is opposite to the front
face (31), and a terminal pin unit (35), the terminal
pin unit (35) including a plurality of parallel pins
(350) that extend through the insulator body (3),
each of the pins (350) having a front end (351) that
extends from the front face (31) of the insulator body
(3), and a rear end (353) that extends from the rear
face (33) of the insulator body (3), characterized
in that the electrical connector further including:

an annular metal housing (5) for defining a ter-
minal opening (55) therein, the housing (5) hav-
ing arear end, which is formed with an outward-
ly extending flange (51); and

a unitary metal protective shield (7) having
open front and rear ends, which are adapted for
passage of the cable (8) through the shield (7)
to connect with the rear ends of the pins (350)
electrically, the shield (7) defining a hole (73)
therein, which has an enlarged front end portion
(75) for receiving the insulator body (3) fittingly
therein, the front end of the shield (7) being
formed with an outwardly extending flange (71),
which abuts against the flange (51) of the hous-
ing (5) and which is connected fixedly to the
flange (51) of the housing (5).

The electrical connector as claimed in Claim 7,
wherein each of the flanges (51, 71) of the housing
(5) and the shield (7) has two holes that are formed
therethrough on two sides of the terminal opening
(55), the electrical connector further including two
rivet elements (58), each of which extends through
a respective one of the holes (57) in the housing (5)
and a respective one of the holes in the shield (7)
for interconnecting the flanges (51, 71) of the hous-
ing (5) and shield (7).

The electrical connector as claimed in Claim 7,
wherein the flange (71) of the shield (7) is generally
rectangular, and has four notches (713) in four cor-
ners thereof, the flange (51) of the housing (5) being
generally rectangular, and being formed integrally
with four integral tongues (513) at four corners
thereof, which engage respectively the notches
(713) in the flange (71) of the shield (7) and which
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10.

1.

12.

are bent to clamp the flange (71) of the shield (7)
between the flange (51) of the housing (5) and the
tongues (513) for fixing the housing (5) relative to
the shield (7).

The electrical connector as claimed in Claim 7,
wherein one of the flanges (51, 71) of the housing
(5) and the shield (7) has an outer periphery, which
is formed integrally with an endless annular frame
(718) that extends axially and outwardly therefrom
and that confines the other one of the flanges (51,
71) of the housing (5) and the shield (7) therein,
thereby reducing electromagnetic interference in
the electrical connector.

The electrical connector as claimed in Claim 7, fur-
ther comprising an insulating housing (5), which is
injection molded on the shield (7).

The electrical connector as claimed in Claim 7,
wherein the shield (7) is tubular.
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