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(54) Connector with shielding shell

(57) A connector composed of two housings (1, 2) ,
surrounded by a shielding shell (9), for protection of a
first housing (1), a front face of the skirt being trapped
between the two housings. The second housing (2) is
protected by the shielding shell (32) of a complementary
connector (27) mounted on this housing. The first hous-

ing comprises press-fit contacts (4) to be force fitted into
a printed circuit (30) and has, at another end of the con-
tacts, a pin (14) to be inserted into contacts (28) com-
prised in the complementary connector. Further, the
connector has a harpoon (18) and a lock (19) for holding
the housings together. The lock also allows to hold the
complementary connector onto the second housing.
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Description

[0001] The present invention relates to a connector
having a shielding shell. More particularly, it finds use in
applications wherein connections are established in
noisy electromagnetic environments. Thus, such shield-
ing shell has the function to protect these connections
from external noise, especially the one generated by an-
nexed circuits. Further, it also finds use in applications
with high frequency currents passing through the con-
tacts of such connectors. In this case, the shielding shell
has the function to protect the external environment
from the electromagnetic noise generated by these cur-
rents.

[0002] A shielded connector generally consists of a
front housing and of an insulator holding contacts and
covered by a shielding shell mounted onto the periphery
thereof, as described, for example, in patent US-A-
5,163,851.

[0003] In prior art, a shielded connector having a
shielding shell has a single housing, e.g. of the Delta D
or sub D type. A Delta D housing has contacts secured
in an insulator whose connection face is D-shaped. The
shielding shell of such connector is shaped similarly to
the housing. Such connector generally has press-fit
contacts, one end thereof having the form of a harpoon.
Nevertheless, such connector can also have contacts
to be soldered. These harpoon-like ends are to be force
fitted directly in the plated through holes of a printed cir-
cuit. In the related application, the shielding shell is
mounted onto the outer periphery of the insulator. It cov-
ers all the outer faces of the insulator except the back
face, whereas the projecting part of the front housing is
not covered by the shielding shell. The back face, not
covered by this shell, has at one end harpoon-shaped
contacts to be inserted into plated through holes of the
printed circuit, as well as contacts to be soldered onto
the printed circuit. Further, the second ends of the con-
tacts stemming from the insulator are held inside the
front housing. The second ends of the contacts are to
be connected to a complementary connector, for exam-
ple attached to a cable.

[0004] Such prior art connector has a drawback. This
connector is first connected onto a printed circuit, and
then connected to a complementary connector. A com-
plementary connector to be mounted onto the first con-
nector must be secured to the front face of the shielding
shell resting on the periphery of the front housing of this
first connector. The first connector has a coupling part
all along its periphery. However, this coupling part is
modified by the presence of this shielding shell. The
shielding shell is superposed to and has a less precise
geometry than the housings. The external geometry of
the shielding shell, then, is such that it does not provide
a good alignment between the contacts of the first con-
nector and the contacts of the complementary connec-
tor, which would be mounted on the front face of the
shielding shell. This bad alignment can cause faulty con-
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nections. It can even cause a permanent deformation of
contacts. The shielding shell hinders proper positioning
of the complementary connector on the first connector.
Securing a complementary connector onto a prior art
connector is thus a rather dfficult and inaccurate oper-
ation.

[0005] The invention has the object to obviate the
above mentioned drawback by providing a connector at
a first level, corresponding to a rear housing, shielded
by means of a shielding shell. Shielding at the second
level, corresponding to the front housing, is effected by
means of a shielding shell of a complementary connec-
tor, surrounding the front housing upon connection
thereof onto this first connector. Hence, the first connec-
tor comprises a first rear housing and a second front
housing. The first rear housing comprises a contact sup-
porting insulator. The shielding shell of the first connec-
tor is trapped between the front housing and the rear
housing. No portion of the front housing is this any long-
er surrounded by said first shielding shell. The front
housing has a regular and precise structure allowing to
ensure an effective connection with the complementary
connector. Also, the two front and rear housings trap-
ping the shielding shell therebetween are held together
by a fastening system as described in patent FR-B-2
740 913. This fastening system has a screw for securing
the complementary connector thereto. The complemen-
tary connector is secured onto the front housing. Hence,
the second shielding shell of the complementary con-
nector surrounds the front housing. The second shield-
ing shell extends towards the first shielding shell so as
to ensure continuous shielding of the first connector.
[0006] The solution provided by the invention consists
in that there is provided a coupling area which is proper,
unmodified, hence perfectly plane, because it consists
of the front housing without any further superposed el-
ement. The front housing has contacts suitably ar-
ranged for alignment with the contacts of the comple-
mentary connector. Therefore, mounting of the comple-
mentary connector onto the first connector is facilitated.
[0007] The invention thus relates to a connector char-
acterized in that it comprises a rear housing, a front
housing piled up on the rear housing, an insulator in the
rear housing, contacts comprised in the front housing
and in the rear housing, and projecting out of the insu-
lator on both sides, a shielding shell only covering the
rear housing, a front face of the shielding shell being
trapped between the front housing and the rear housing
held together by a fastening system.

[0008] The invention will be understood more clearly
by reading the following description and by analyzing
the accompanying figures. The latter are only shown by
way of example and do not intend to limit the invention
in any manner. The figures show:

Figure 1: a sectional exploded view of a connector
according to the invention;
Figure 2: a sectional view of a connector according
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to the invention mounted on a printed circuit and
topped by a complementary connector.

[0009] Figure 1 shows a connector in accordance with
the invention, said connector comprising a first rear
housing 1 and a second front housing 2. The rear hous-
ing 1 contains an insulator 3 and contacts 4. The rear
housing 1 has an extension 5 starting from one of its
faces 6. Similarly, the front housing 2 has an extension
starting from one of its faces 8. The two extensions 5
and 7 approximately have a flange shape. These flang-
es allow to associate the two housings land 2 together.
A shielding shell 9 is held between the rear housing 1
and the front housing 2, so that it only surrounds the rear
housing 1. The shielding shell 9 forms a wall extending
along the periphery of the rear housing 1. The shell 9 is
made of metal or of a metal plated material. The rear
housing 1 can thus be placed inside the housing formed
by the shielding shell 9.

[0010] The face 6 of the rear housing 1 projects at the
level of an inner surface 10.1 of a flange 10 of the hous-
ing formed by the shielding shell 9. The front housing 2
is secured to an outer surface 10.2 of this flange 10. The
face 8 of the front housing 2 is in contact with the outer
surface 10.2 of the flange 10. The face 6 of the rear
housing 1 is open, having an aperture for the introduc-
tion of the insulator 3 into the rear housing 1. A face 11
of the rear housing 1, opposite to the face 6, has a hole.
This hole allows the projection of the contacts and of the
bottom of the insulator 3 therebeyond.

[0011] The insulator 3 consists of a matrix of recepta-
cles acting as supports for the contacts 4. The contacts
4 project out of the insulator 3 on both sides. The insu-
lator 3 being placed in the rear housing 1, the contacts
4 project out of the faces 11 and 6 of the rear housing
1. The contacts 4 extend beyond the level of the flange
10. Thus, the contacts 4 project out of the outer surface
10.2 of the flange 10. As a variant, the flange 10 forms
a continuous skin between the faces 6 and 8. This skin
has holes for the passage of the contacts 4. Hence, it
allows to hold the insulator 3. The contacts 4 also project
out of the face 8 of the front housing 2, abutting against
the outer surface 10.2. Moreover, the front housing 2
also has a face 12 opposite to the face 8. This face 12
has one or more holes. These holes make an end 13 of
the contacts 4 accessible for connection with a comple-
mentary connector. Conversely, the contacts 4 do not
project out of the face 12.

[0012] The contact 4 has a pin 15. The pin 15 has a
cavity 15.1 at one end 15.2. The pin 15 has a cylindrical
shape closed at a second end 15.3 opposite to the end
15.2. The cavity 15.1 allows to accommodate a harpoon
14. The harpoon 14 is for instance screwed into the cav-
ity 15.1. In this case, the cavity 15.1 is provided with nut
threads. The harpoon could be also force fitted inside
the cavity 15.1. A portion of the cylinder formed by the
pin 15, comprised between the ends 15.2 and 15.3 is
housed in the insulator 3. In one example, this portion
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is force fitted into the insulator 3, through the second
end 15.3.

[0013] The harpoon 14 is of the press-fit type. It is for
instance described in document FR-B-2 740 913. The
harpoon has a barrel 16, topped by a flange 16.1. The
flange 16,1 has two shanks such as 17 extending from
one face 16.2 of the flange, in a direction substantially
perpendicular to said face 16.2. The two shanks 17 are
joined together at an end opposite to their point of at-
tachment to the flange 16.1. The shanks 17 are slightly
arched, so as to define a 510t 17,1 there between. Fur-
ther the arched shanks 17 form protuberances 17.2,
These protuberances 17.2 act as a harpoon, In fact, they
can be deformed when introduced into a hole. This hole
can particularly be a metal plated through hole of a print-
ed circuit. The protuberances 17,2 forced in such
through hole ensure a permanent contact with the edges
of the hole. In one example, the harpoon 14 is of the
power press-fit type, which means that the contact has
a large diameter, Nevertheless, the harpoon may be of
the signal press-fit type, in which case the contact can
transmit electric high frequency signals. As a variant, the
pin 15 is a simple contact whose tail may also be sol-
dered onto a printed circuit.

[0014] The rear housing 1 is held in the shielding shell
9 by a fastener disposed on both sides of the faces 6 ad
10, Preferably, this fastener also ensures fastening of
the front housing 2 on the shielding shell 9. This fastener
has parts projecting out of the faces 6 and 8 on both
sides. This fastener is preferably disposed at the same
level as the extensions 5 and 7, which have holes 5.
land 7,1 respectively.

[0015] The fastener comprises a harpoon 18 and a
screw lock 19. The harpoon 18 is preferably also of the
press-fit type. The harpoon 18 is placed on one side of
the face 6 of the rear housing 1. The screw lock 19 is
placed on one side of the face 8 of the front housing 2.
The harpoon 18 has, at one end, a protuberance 20 and,
at another end, a receptacle 21with threads formed
therein. In this case, the harpoon 18 has the same struc-
ture as the harpoon 14, particularly the harpoon18 also
has a flange and shanks arising from said flange, the
arms being joined together to form a slot. The protuber-
ance 20, like protuberances 17.2, acts as a harpoon and
may be deformed when introduced into a hole. The pro-
tuberance 20 introduced into a through hole of the print-
ed circuit permanently abuts against the walls of said
hole, Further, the screw lock 19 comprises., at a first
end, screw threads 22 and at a second end a receptacle
23 also having threads. The screw 22 is to be tightened
in the receptacle 21. The screw 22 passes through the
hole 7,1, a hole 24 of the flange 10 and the hole 5.1. By
tightening the lock 19 into the harpoon 18, cohesion is
ensured between the housings 1 and 2. Thus, the faces
6 and 8 are as close as possible. The shielding shell 9,
held between the two housings land 2 therefore covers
the rear housing 1.

[0016] A side 25 of the shielding shell 9 extends par-
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allel to the harpoon 18 and protects the whole height of
the rear housing 1. The harpoon 18 and the harpoon 14
project out of the side 25. Hence, the side 25 does not
hinder the, insertion of pins 14 and harpoons 18 into a
printed circuit.

[0017] The lock 19 comprises nut threads 26. The
face 8 with no superposed part thereon allows a com-
plementary connector 27 to be easily mounted thereon,
as shown in figure 2. In fact, the periphery of the front
housing 2 is totally free. Further, the nut 26 can act as
a fastener for the complementary connector 27 onto the
front housing 2. By accurately positioning the periphery
of the front housing 2 and of the nut 26 with respect to
the front housing 2, proper and reproducible positioning
of the complementary connector 27 can be achieved.
Also, the electric connection between the end 15.3 of
the contact 4 and a contact 28 of the complementary
connector 27 is established inside the front housing 2.
The complementary connector 27 is, for instance, a con-
nector fitted onto a cable 29. The conductors of the cable
29 can be put in contact with the plating of a printed cir-
cuit 30.

[0018] In fact, the printed circuit 30 is connected by
the harpoon 14 to a first connector. The complementary
connector 27 comprises a housing 31. The complemen-
tary connector 29 has a shielding shell 32. The shielding
shell 32 extends along the walls of the housing 31
formed by the complementary connector 27. It sur-
rounds the front housing 2. The connection of a comple-
mentary connector 27 onto the front housing 2 protects
the front housing 2 from external noise, through the
shielding 32. Then, the first connector, composed of the
housings 1 and 2, connected to the printed circuit 30,
15 integrally protected through two shielding shells 25
and 32. The connector 27 is fastened, for instance, by
a screw 33 engaged with the internal threads26.

Claims

1. Aconnector characterized in that it comprises arear
housing (1) a front housing (2) piled up on the rear
housing, an insulator (3) in the rear housing, con-
tacts (4) comprised in the front housing and in the
rear housing, and projecting out of the insulator on
both sides, a shielding shell (9) only covering the
rear housing, a front face of the shielding shell being
trapped between the front housing and the rear
housing held together by a fastening system.

2. A connector as claimed in claim 1, characterized in
that the rear housing and the front housing, the
shielding shell, the insulator and the contacts are
held together by a fastening system comprising a
hollow (21) harpoon (18) and by alock (19) screwed
into the hollow of the harpoon.

3. A connector as claimed in claim 2, characterized in
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that the shielding shell covers the rear housing and
the harpoon.

A connector as claimed in any one of claims 2 to 3,
characterized in that the screw lock is tightened by
one of its ends (22) into the hollow harpoon and has
at another end a cavity (23) with nut threads (26)
formed therein.

A Connector as claimed in any one of claims 2 to 4,
characterized in that, upon connection to a comple-
mentary connector (27) to be coupled to the front
housing, complementary contacts (28) are put in
contact with an end of the contacts comprised in the
front housing, while a screw (33) is tightened into a
cavity (23) of the screw lock having nut threads (26)
formed therein, said complementary connector
having a complementary shielding shell (32) sur-
rounding the front housing of the connector.

A connector as claimed in any one of claims 1 to 5,
characterized in that contacts are of the power
press-fit type.

A connector as claimed in any one of claims 1 to 6,
characterized in that contacts are of the signal
press-fit type.

A connector as claimed in any one of claims 1 to 7,
characterized in that contacts are contacts to be sol-
dered.
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