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Description

[0001] Thisinventionrelatesto an electrical connector,
which is connected electrically to an electrical cable that
transmits electrical signals between electrical equip-
ment, more particularly to an electrical connector and a
method for mounting the same on an electrical cable. A
connector according to the preamble of claim 1 is dis-
closed in US-A-4 786 260.

[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 terminal
pins 111 that extend therethrough, and a shoulder 112.
The front metal housing 12 defines a terminal opening
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 outwardly ex-
tending 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.
Theinsulator body 11 has arear end, which abuts against
the inwardly extending flange 132 of the rear metal hous-
ing 13. The terminal pins 111 have front ends, which are
exposed within the terminal opening 121 in the front metal
housing 12. The rear metal housing 13 is disposed nor-
mally within a metal shield. For example, referring to Figs.
3 and 4, in a first conventional electrical connector, the
rear metal housing 13 is fixed within a front opening 151
in a unitary metal protective shield 15 by pressing a front
end of the shield 15 to form an inwardly extending annular
projection 155 after 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 metal 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 housing
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 con-
ventional electrical connector, thereby resulting in waste
of time when the second conventional electrical connec-
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tor is mounted on an electrical cable (not shown). Fur-
thermore, the insulator body in the rear metal housing 13
melts partially due to high temperatures resulting from
the formation of the annular welding joint.

[0004] Referring to 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 hous-
ing 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, itis time-consuming to mount
the third conventional electrical connector on an electrical
cable (not shown). Because voids are created unavoid-
ably among the housings 13, 21, 23, electromagnetic in-
terference in the third conventional electrical connector
is also increased.

[0005] Referringto Fig. 8, in afourth conventional elec-
trical 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] Itis desirable to provide an electrical connector,
which reduces electromagnetic interference.

[0007] It is further desirable to provide an electrical
connector, which has a relatively high mechanical struc-
tural strength without pouring insulating plastic material
in a metal protective shield.

[0008] According to an example of an electrical con-
nector, the electrical connector includes an insulator
body with aterminal pin unit, a metal housing, and ametal
protective shield. The electrical connector is mounted on
an electrical cable that transmits signals between elec-
trical equipment by a process, which includes the steeps
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.

[0009] 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, electromagneticinterference inthe elec-
trical connector is reduced.

[0010] The shield can have a thickness large enough
to increase the mechanical structural strength thereof,
without the need for pouring insulating plastic material
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therein.

[0011] 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.
[0012] The invention will become apparent in the fol-
lowing detailed description of the preferred embodi-
ments, 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 ex-
ample of an electrical connector;

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

Fig. 11 is an exploded perspective view of a second
example of an electrical connector;

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

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

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

Fig. 13is an exploded perspective view of a preferred
embodiment of an electrical connector according to
this invention;

Fig. 14 is an assembled perspective view of the pre-
ferred embodiment;

Fig. 15 is a block diagram of a method for mounting
an electrical connector on an electrical cable ; and
Fig. 16 is a schematic top view illustrating how an
insulating housing is injection molded on an electrical
connector.

[0013] 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.

[0014] Referring to Figs. 9 and 10, a first example of
an electrical connector is shown to include an insulator
body 3, an annular metal housing 5, and a tubular unitary
metal protective shield 7.

[0015] The electrical connector is adapted to be con-
nected to an electrical cable 8 that is disposed behind
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the electrical connector and that has a plurality of signal
lines 81.

[0016] The insulator body 3 has a front face 31, a rear
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.

[0017] 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.

[0018] 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 a rear end 76, into which the cable
8 isinserted. 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 hous-
ing 5 and shield 7. In use, the rivet elements 58 are at-
tached 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
andthe shield 7, electromagnetic interference in the elec-
trical connector is reduced significantly.

[0019] The shield 7 is manufactured 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.
[0020] Theinterconnection between the flanges51, 71
can be changed. For example, as shown in Figs. 11 and
12, the flange 71 of the shield 7 is generally rectangular,
and has four notches 713 in four corners thereof. The
flange 51 of the housing 5 is generally rectangular, and
is formed 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 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
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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 position,
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.

[0021] Accordingto a preferred embodiment the flang-
es 51, 71 are interconnected in a manner illustrated in
Figs. 13 and 14. As illustrated, the flange 71 of 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 flange 51 of
the housing 5 therein, thereby reducing electromagnetic
interference in the electrical connector. The flange 71 is
formed with four integral projecting posts 712 thatengage
respectively 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.

[0022] Referring to Figs. 9 and 15, an electrical con-
nector 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.

[0023] Before the housing 5 is fastened to the shield
7, an outer surface of the shield 7 can be plated and/or
painted.

[0024] Because the number of the parts of the electri-
cal connector of thisinvention is relatively small, the elec-
trical connector can be mounted easily on the cable 8.
[0025] 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.
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Claims

1. Anelectrical connector adapted to be connected with
an electrical cable (8) that is disposed behind the
electrical connector, the electrical connector includ-
ing an insulator body (3), which has a front face (31),
arear 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 in-
sulator body (3), wherein the electrical connector fur-
ther includes:

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 outwardly
extending flange (51); and

a unitary metal protective shield (7) having open
front and rear ends, which are adapted for pas-
sage of the cable (B) through the shield (7) to
connectwith the rear ends of the pins (350) elec-
trically, 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 housing (5) and
which is connected fixedly to the flange (51) of
the housing (5), characterised in that:

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 hous-
ing (5) and the shield (7) therein, thereby
reducing electromagnetic interference in
the electrical connector.

2. The electrical connector as claimed in Claim 1,
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).

3. The electrical connector as claimed in Claim 1 or

Claim 2, further comprising an insulating housing (5),
which is injection molded on the shield (7).
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The electrical connector as claimed in any preceding
claim, wherein the shield (7) is tubular.

Patentanspriche

1.

Elektrische Steckvorrichtung, die ausgebildetist, um
mit einem elektrischen Kabel (8) verbunden zu
werden , das sich hinter der elektrischen Steckvor-
richtung befindet, wobei die elektrische Steckvor-
richtung einen Isolierkdrper (3) umfasst, der eine
Vorderseite (31), eine Ruckseite (33) gegeniiber von
der Vorderseite (31), und eine Anschluss-Stifteinheit
(35) umfasst, wobei die Anschluss-Stifteinheit (35)
mehrere parallele Stifte (350) umfasst, die sich durch
den Isolierkérper (3) hindurcherstrecken, jeder der
Stifte (350) ein vorderes Ende (351) hat, das aus der
Vorderseite (31) des Isolierkdrpers (3) herausragt,
und ein hinteres Ende (353), das aus der Riickseite
(33) des Isolierkdrpers (3) herausragt, wobei die
elektrische Steckvorrichtung auRerdem umfasst:

ein ringférmiges Metallgehause (5) zum Bilden
einer Anschlussoffnung (55) darin, wobei das
Gehause (5) ein hinteres Ende hat, das einen
nach auflen ausgeweiteten Flansch (51) um-
fasst; und

eine einheitliche Schutzabdeckung (7) aus Me-
tall, die offene Vorder- und Hinterenden hat, die
zum Durchfiihren des Kabels (8) durch die Ab-
deckung (7) asugebildet sind, zur elektrischen
Verbindung mit den hinteren Enden der Stifte
(350), wobei die Abdeckung (7) ein Loch (73)
darin definiert, das Uber einen vergréRerten Vor-
derendabschnitt (75) verfiigt, zur passenden
Aufnahme der Isolierkérper (3), wobei das vor-
dere Ende der Abdeckung (7) einen nach au3en
ausgeweiteten Flansch (71) umfasst, der an
dem Flansch (51) des Gehauses (5) anliegt, und
der starr mit dem Flansch (51) des Geh&uses
(5) verbunden ist, dadurch gekennzeichnet,
dass:

einer der Flansche (51,71) des Gehauses
(5) und der Abdeckung (7) einen aufReren
Rand hat, der integral mit einem durchge-
henden, ringférmigen Rahmen (718) ver-
bunden ist, der sich davon axial und nach
aulRen erstreckt und den anderen Flansch
(51, 71) des Gehauses (5) und der Abdek-
kung (7) darin eingrenzt, infolgedessen die
elektromagnetische Stérung in der elektri-
schen Steckvorrichtung verringert ist.

Elektrische Steckvorrichtung nach Anspruch 1, wo-
bei jeder der Flansche (51, 71) des Gehauses (5)
und der Abdeckung (7) zwei Locher hat, die sich auf
beiden Seiten der Anschlussoffnung (55) befinden,
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wobei die elektrische Steckvorrichtung au3erdem
zwei Nietelemente (58) enthalt, die jeweils durch ei-
nes der Lécher (57) des Gehauses (5) und der Ab-
deckung (7) herausragen, um die Flansche (51, 71)
des Gehéuses (5) und der Abdeckung (7) miteinan-
der zu verbinden.

Elektronische Steckvorrichtung nach Anspruch 1
oder 2 weiterhin umfassend ein isolierendes Geh&u-
se (5), das durch Spritzguss auf der Abdeckung (7)
angebracht ist.

Elektrische Steckvorrichtung nach den vorherge-
henden Anspriichen, wobei die Abdeckung (7) rohr-
férmig ist.

Revendications

Connecteur électrique adapté pour étre connecté a
un cable électrique (8) qui est disposé derriere le
connecteur électrique, le connecteur électrique com-
portant un corpsisolant (3), lequel présente une face
avant (31), une face arriere (33) qui est opposée a
la face avant (31), et une unité de broches de con-
nexion (35), 'unité de broches de connexion (35)
comportant une pluralité de broches paralléles (350)
qui s'étendent a travers le corps isolant (3), chacune
des broches (350) ayant une extrémité avant (351)
qui s’étend a partir de la face avant (31) du corps
isolant (3) et une extrémité arriere (353) qui s'étend
a partir de la face arriere (33) du corps isolant (3),
dans lequel le connecteur électrique comporte, de
plus :

un logement métallique annulaire (5) pour y dé-
finir une ouverture de connexion (55), le loge-
ment (5) ayant une extrémité arriere qui est for-
mée avec une bride s'étendant vers I'extérieur
(51) ; et

un écran de protection métallique unitaire (7)
possédant des extrémités ouvertes, avant et ar-
riere, lesquelles sont adaptées pour un passage
de cable (8) a travers I'écran de protection (7)
en vue de le connecter électriquement avec les
extrémités arriére des broches (350), I'écran de
protection (7) définissant en lui un trou (73) qui
présente une partie d’extrémité avant agrandie
(75) pour recevoir le corps isolant (3), lequel s’y
adapte, I'extrémité avant de I'écran de protec-
tion (7) étant formée avec une bride s'étendant
vers I'extérieur (71), laquelle vient en butée con-
tre la bride (51) du logement (5) et laquelle est
connectée de fagon fixe a la bride (51) du loge-
ment (5), caractérisé en ce que

I'une des brides (51, 71) du logement (5) et
de I'écran de protection (7) posséde une pé-
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riphérie extérieure, laquelle est formée so-
lidairement avec une structure annulaire
continue (718) qui s’étend axialement et
vers I'extérieur & partir d’elle et qui confine
a lintérieur l'autre bride (51, 71) du loge-
ment (5) et de I'écran de protection (7), ré-
duisant de ce fait une interférence électro-
magnétique dans le connecteur électrique.

Connecteur électrique selon larevendication 1, dans
lequel chacune des brides (51, 71) du logement (5)
et de I'écran de protection (7) comporte deux trous
qui sont formés a travers elles des deux cbtés de
I'ouverture de connexion (55), le connecteur électri-
que comportant, de plus, deux tiges de rivet (58),
chacune d’elles s’étendant & travers I'un des trous
respectif (57) dans le logement (5) et a travers I'un
des trous respectif de I'écran de protection (7) pour
interconnecter les brides (51, 71) du logement (5) et
de I'écran de protection (7).

Connecteur électrique selon la revendication 1 ou la
revendication 2, comprenant, de plus, un logement
isolant (5), lequel est moulé par injection sur I'écran
de protection (7).

Connecteur électrique selon 'une quelconque des
revendications précédentes, dans lequel I'écran de
protection (7) est tubulaire.
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