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the spring element within its elastic deformation range.
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EMI/RFI-shielding for electrical connector

FIELD OF THE DISCLOSURE

The present disclosure relates to a structure for a
connector and more particularly to an arrangement for
establishing electrical connection between a connector and a

counterpart for electromagnetic/radio frequency shielding.

BACKGROUND OF THE DISCLOSURE

In general, it is desired that electrical and/or
optical connectors comprise means for providing
electromagnetic/radio frequency shielding (EM/RF shielding) to
the connection being made by the connector and a counterpart.
Such shielding relies on sufficient electrical contact of
shielding arrangements on both connecting parts with at most
small holes, smaller that the shortest wavelength from which
shielding is desired.

However, abutting surfaces, even substantially flat
ones, of connecting parts may not be sufficiently parallel to
prevent gaps. Thus, shielding may be inadeqguate.

Forcefully clamping together the connecting parts for
improving the electrical contact may not be desired or possible,
e.g. for reasons of operation, space or fragility of the parts.

Contact springs which elastically engage both
connecting parts have been successfully used for overcoming
unparallelism of substantially flat parts. However, these are
generally made of thin sheet- or strip metal which is relatively
delicate and relatively sharp. Thus, a contact spring may
relatively easily be damaged and/or cause damage during
handling. Such damage may be e.g. breaking off of a spring
finger, or the contact spring cutting or tearing insulating
material or wounding an operator.

To prevent damage to the spring, it should be made
relatively strong, stronger than required for sufficient
electrical contact. This may hinder mating and increases
material and manufacturing costs.

There 1is consequently a need for an EM/RF shielding

connector wherein a relatively weak contact spring may be used.
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SUMMARY OF THE DISCLOSURE

A connector is provided, comprising a conductive
housing, substantially surrounding at least one contact terminal
and having a front surface substantially perpendicular to a
mating direction for mating with a counterpart. At least one
contact spring is attached to the housing and comprises one or
more elastically deformable spring elements, e.g. spring
fingers. A plurality of spring elements may be arranged
substantially surrounding the at least one contact terminal. The
one or more spring elements are arranged for making electrical
and/or mechanical contact with and deflecting against a surface
of the counterpart facing the connector front surface, when the
connector is mated to a counterpart. The housing comprises a
plurality of protrusions protruding in the mating direction and
being arranged for making electrical and/or mechanical contact
with the surface of the counterpart, when the connector is mated
to a counterpart, and thereby substantially limiting the
deflection of at least some of the spring fingers within their
elastic deformation range.

Thus, a connector is provided which allows that, during
mating of the connector to a counterpart, the contact spring
gets compressed for ensuring proper contact and thus EM/RF
shielding. At the same time, the protrusions block further
mating motion of the connector and the counterpart and therewith
prevent the spring elements from being bent beyond the point of
elastic deformation, which would effectively cause folding or
crushing of the spring elements and would reduce their
functionality or lead to their breaking off. The contact spring
therefore need not be sized for withstanding excessive bending
and/or flattening forces.

The protrusions further concentrate the mating contact
force relative to flat engaging surfaces, thus locally improving
the electrical contact between the housing of the connector and
the counterpart and therewith improving the shielding function
of the connection. The electrical contact of the connecting
parts, and thus their shielding, 1s therefore not dependent on
all spring fingers making optimum contact. The contact spring

may therefore be relatively weak, which provides that the



10

15

20

25

30

35

WO 2009/083462 PCT/EP2008/067801

connector and the counterpart remain in physical contact even if
they are not tightly fixed together.

The separation between adjacent protrusions is
advantageously chosen smaller than an EM/RF noise-frequency cut-
off gap, for further improving the shielding arrangement and/or
providing redundancy. Thus a relatively reliable shielding
arrangement is provided.

A connector according to claim 2 assists in preventing
damage by or to the spring fingers by cutting or snagging behind
objects. Thus protected, the contact spring may be relatively
delicate.

In a connector according to claim 3 the protrusions may
be relatively robust while still allowing to provide a localised
contact force and an adequate shielding of the contact spring.

In a connector according to claim 4, the spring
elements may be further protected against excessive bending. At
least some of the second protrusions may be sized to limit the
deflection of the corresponding spring elements within their
elastic deformation range. The second protrusions may serve as
back-up, should the first protrusions become damaged or
flattened during use.

Claim 5 defines a connector which facilitates mounting
the contact spring. The first and/or second protrusions may
operate as fixation protrusions. A different set of dedicated
fixation structures may also be provided.

Claims 6 and 7 define connectors adapted for relatively
efficient mounting of the contact spring.

With the design of a connector according to claim 8 it
may be assured that the side walls of the protrusions extend
essentially perpendicular to the plane of the surface from which
the protrusions extend, any radiuses and/or rounding-off effects
of the manufacturing process being “hidden” inside the groove.
Such grooves may be realised relatively straightforwardly and
reliably by die-cast techniques. Further, this allows to prevent
relatively sharp angles, which might lead to destructive
concentrations of stresses.

Claim 9 defines a connector with a an efficient and
reliable attachment of the contact spring to the housing, since

it also may prevent sharp angles in the transition zone between
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the post portion and the head portion of the rivet formed by the
riveted protrusion.

In a connector according to claim 10 the parts may be
manufactured to relatively lower tolerances, and thus be more
cost—-efficient, since the contact spring may be fit between the
protrusions and be allowed to “snake” somewhat between the
protrusions, accepting variations in size of positions of the
protrusions. Thus, essentially, fitting to only one protrusion
at a time has to be considered.

Similarly, in a connector according to claim 11, the
contact spring comprises relative weak points for bending the
spring in the plane of the web. The constrictions in the design
may also serve for efficiently sizing, e.g. by breaking or
tearing, a contact spring provided on a strip.

Claim 12 allows the contact spring to be bent in the
plane of the contact spring. It further allows the sideways
strength of the spring element to remain relatively high, e.qg.
protecting against sideways bending, snagging etc., whereas the
spring constant of the spring may be tailored by the relative
sizes of the legs and the opening of the V-shape. This holds in
particular for a contact spring wherein the spring elements are
reverse-bent spring fingers.

In a connector according to claim 13, the contact
spring may be made as or from a substantially flat strip of
material which is relatively flexible and possibly resilient in
all three dimensions with respect to the plane of the strip.
This allows relatively course tolerances in the parts.

In addition, a connector 1is provided which comprises a
conductive housing, substantially surrounding at least one
contact terminal and having a front surface substantially
perpendicular to a mating direction for mating with a
counterpart. A contact spring is attached to the housing and
comprises a plurality of elastically deformable spring elements
being arranged for making contact with and deflecting against a
surface of the counterpart facing the connector front surface
when the connector is mated to the counterpart. The housing
comprises a plurality of first and second protrusions protruding
in the mating direction. The first protrusions are arranged for

making contact with, when the connector is mated to a
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counterpart, the surface of the counterpart and thereby
substantially limiting the deflection of at least some of the
spring elements within their elastic deformation range. The
second protrusions are arranged for substantially defining a
maximum deflection of at least some of the spring elements
within their elastic deformation range which is further than the
deflection defined by the first protrusions.

Such a connector provides an EM/RF shielding
arrangement for the connection being made, having a contact
spring which is substantially mechanically protected. This
improves the robustness of the connector. It further protects an
operator or delicate parts nearby the connector from being
harmed. The contact spring may be manufactured relatively weak,
saving manufacturing costs.

Further, a connector is provided which comprises a
conductive housing, substantially surrounding at least one
contact terminal and having a front surface substantially
perpendicular to a mating direction for mating with a
counterpart. A contact spring is attached to the housing and
comprises a plurality of elastically deformable spring elements.
At least one of the elements is formed as a generally V-shaped
spring finger. Advantageously a plurality, e.g. all spring
elements are thus formed. The spring elements are arranged for
making contact with and deflecting against a surface of the
counterpart facing the connector front surface when the
connector is mated to the counterpart. The housing of the
connector comprises a plurality of first and second protrusions
protruding in the mating direction. The first protrusions are
arranged for making contact with, when the connector is mated to
a counterpart, the surface of the counterpart and thereby
substantially limiting the deflection of at least some of the
spring elements within their elastic deformation range. The
second protrusions are sized and arranged for substantially
defining a maximum deflection of at least some of the spring
elements within their elastic deformation range which is further
than the deflection defined by the first protrusions.

Thus, an EM/RF shielding connector is provided which
allows to use a contact spring having a relatively weak spring

constant, yet is relatively mechanically robust against sideways
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forces or torsion. Such connector may provide increased
reliability during handling, such as repeated mating and
unmating and shipping, while facilitating mating to a

counterconnector.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a perspective view of a connector without a
contact spring.

Fig. 2 is a perspective view of a connector with a
contact spring.

Fig. 3A is a plan view of a connector housing without a
contact spring.

Fig. 3B is a plan view of a connector with a contact
spring.

Fig. 4 is a side plan view of a connector with a
contact spring.

Fig. 5 is a perspective view of a detail of a connector
with a contact spring, as indicated in the figures 2, 3B and 4.

Figs. 6A-6C are different views of the contact spring
of Figs. 2, 3B-b.

Fig. 7 is a perspective view at an enlarged scale of a
different embodiment of a connector housing without a contact
spring.

Fig. 8 is a plan view of the housing of Fig. 7.

Figs. 9A-9C are different views of an alternative
contact spring.

Fig. 10 is a cross-sectional detail of a contact spring

attached to the housing by means of a riveted protrusion.

DETATILED DESCRIPTION OF EMBODIMENTS

Figs. 1 and 2 show an electrical cable connector 1
comprising a housing 2 and a mating portion 3. The mating
portion defines a mating direction, here indicated with an arrow
MD. The housing 2 comprises two half-shells 2A and 2B of a
conductive material, preferably of made by means of die casting.
The housing 2 and the mating portion 3 surround at least one
contact terminal for contacting with a wire of a cable (not

shown). The housing 2 has a front surface 4, substantially
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perpendicular to the mating direction MD. In Fig. 2, a contact
spring 5 is shown attached to the housing 2.

Figs. 3A and 3B are plan views in the direction of the
mating direction MD of the connector 1 of Figs. 1 and 2, showing
the front surfaces 4 without a contact spring (Fig. 4A) and with
a contact spring 5 (Fig. 4B). Fig. 4 is a side plan view of the
connector 1 with the contact spring 5. Fig. 5 shows a detail on
an enlarged scale of the connector 1 with a contact spring 5, as
indicated in Figs. 2, 3B and 4.

The housing 2 comprises a plurality of first, outer,
protrusions 6 and second, inner, protrusions 7 protruding in the
mating direction MD. Additional protrusions 7A are provided at
the corners of the housing 2. The protrusions 6, 7, 7A are
arranged for making contact with the surface of a counterpart
(not shown), when the connector 1 is mated to the counterpart.
The contact spring 5 comprises a plurality of elastically
deformable spring elements 8 which are arranged for making
contact with and deflecting against a surface of a counterpart
facing the connector front surface 4 when the connector 1 is
mated to the counterpart. The protrusions 6, 7 and 7A are sized,
particularly with respect to their height, to substantially
limit the deflection of the spring element within its elastic
deformation range.

As is most clearly visible in Figs. 2, 3B and 5, the
contact spring 5 and the protrusions 6, 7 are arranged along the
circumference of the connector housing 2, the protrusions 6
being nearer the circumference, protecting the spring 5 at the
outside of the connector 1. In Fig. 3B it is visible that the
contact spring 5 is divided in two generally U-shaped parts, 5A
and 5B, corresponding to the housing comprising two half-shells
27A, 2B. This allows to (dis-)assemble the housing 2 with the
contact spring 5 attached thereto. The contact spring parts 5A
and 5B are substantially identical to each other, with the
exception of their lengths for fitting the respective half-
shells 2A, 2B.

The connector housing 2 may effectively be made of cast
metal or of a plastics material which is rendered conductive by

additives or by a conductive coating. Die casting allows to
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realise a relatively large variety of shapes for the housing 2,
including providing details such as the protrusions 6, 7, 7TA.

The protrusions 6, 7, 7A may have convex ends and may
be somewhat deformable for adapting to unparallelism of the
mating connector surfaces. The protrusions 6, 7, 7A may thus
effectively serve for providing shielding of the connection
between the connector 1 and the counterpart against EM/RF noise.
The deformation may wear off the protrusions 6, 7, 7A over
repeated mating/unmating, especially when a connector 1 is used
with different counterparts. This effect may be overcome by
clamping the connector 1 against the counterpart, possibly
increasingly hard, and/or the use of the contact spring 5.

Figs. 6A-6C are different views of the half contact
spring 5B of Figs. 2, 3B-5. Figs. 6A and 6B are plan views from
above and below of the spring, respectively. Fig. 6C is a detail
view on an enlarged scale, as indicated in Fig. 6A.

The spring 5 comprises a plurality of elastically
deformable spring elements in the form of reverse-bent spring
fingers 8, which are connected to an essentially elongated web
9. The spring 5, or rather the web 9 thereof, has two
approximately 90 degree angles, thus being generally U-shaped.
The web 9 has a plurality of constrictions 10 and holes 11,
which here are positioned close to the corners of the spring 5.
The spring fingers 8 are provided with protrusions 12 to reduce
the contact surface between the spring 5 and the front surface
of the counterpart and increase the local contact force in order
to pierce through a layer of dirt or contamination, e.g. from
handling, and/or oxide which may be present on that surface.

The half springs 5A, 5B is formed from a single piece
of material, e.g. by stamping or punching out of a sheet metal
blank and bending the spring fingers 8. To facilitate the
bending and its regulation for a controlled spring geometry and
thus also a controlled spring constant, the spring fingers 8 are
provided with incisions 13. The spring fingers 8 are further
formed with spring curves 14, to divide internal stress equally
inside the spring finger 8. This results in an relatively good
relation between spring constant, spring movement and resistance

against plastic deformation of the spring element 8.
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The constrictions 10 and holes 11 fit to the
protrusions 6, 7, 7A of the housing 2 for attachment of the
spring thereto. The width of the web 9 is chosen such that the
spring fits tightly between the protrusions 6, 7. The web 9 may
be provided with incisions (indicated with dotted lines 15)
adjacent one or more constrictions 10 so as to provide
attachment springs for holding the spring 5 against the
corresponding protrusions 6, 7. The attachment springs may
facilitate pressing the spring 5 over the protrusions 6, 7 but
substantially prevent pulling the spring 5 off again. One or
more of the protrusions 6, 7, 7A may be riveted for attaching
the spring 5 to the housing 2. The height of at least some of
the protrusions 6, 7, 7A is such that flattening and folding of
the spring fingers 8 due to compression of the connector 1
against the counterpart is substantially prevented. The outer
protrusions 6 may be higher than the inner protrusions 7,
providing an additional protection to the spring 5 from the
outside and reducing the chance of gaps remaining between the
connector housing 2 and the front surface of the counterpart.

The separation between (the protrusions 12 of) the
spring fingers 8 is preferably chosen smaller than the shortest
relevant EM/RF-noise wavelength for the connection between the
connector 1 and the counterpart. The same holds for (the
separation of) the protrusions 6, 7, 7A. Typical separations are
approximately 7 mm or below, preferably below approx. 6 mm,
typically about 5 mm or 4 mm.

Figs. 7 and 8 are different views of an alternative
embodiment of a housing 2, which is largely identical to that of
Figs 1-5. Figs. 9A-9C are different views of an alternative
embodiment of a contact spring 5. Fig. 10 is a detail of yet an
alternative contact spring 5. In these figures, elements and
aspects which substantially correspond with those of Figs. 1-6C
are indicated with the same reference numerals.

Fig. 7 is a partial view of a housing 2, which
comprises two half-shells 2A, 2B. Fig. 8 1is a plan view of the
housing 2 of Fig. 7. The housing 2 comprises a plurality of
protrusions 6, 7. The protrusions 6 and 7 are arranged along the
circumference of the housing 2, the protrusions 6 being arranged

essentially at the circumference. The protrusions 6 are
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elongated in a direction along the circumference. Between the
protrusions 6 ridges 16 extend, which here interconnect the
protrusions 6. The protrusions 6 and the ridges 16 together form
a rim 16A around the circumference of the housing 2. Here, the
rim 16A is castellated due to the height difference between the
protrusions 6 and the ridges 16. The protrusions 7 are
surrounded by a groove 17 over their circumference.

The protrusions 6 are higher than the protrusions 7,
i.e. they protrude further from the front surface 4, such that
they are adapted for making contact with, when the connector 1
is mated to a counterpart, the surface of the counterpart,
before the protrusions 7 do. Thus, the protrusions 6 are adapted
for limiting the deflection of the spring element within its
elastic deformation range. At the same time, the protrusions 6
are adapted for making electrical contact with the surface of
the counterpart themselves, providing EM/RF shielding and
preventing gaps between the connector 1 and the counterpart
which may collect dirt etc. The tops of at least some of the
protrusions 6 are formed somewhat pointed or at least rounded
off, to reduce the contact surface between the protrusions 6 and
the front surface of the counterpart and increase the local
contact force in order to pierce through a layer of dirt and/or
oxide which may be present on that surface, improving both the
electrical and mechanical contact.

Figs. 9A-9C show one part of the contact spring 5
adapted for use with the housing 2 of Figs. 7 and 8. Fig. 9A is
a side view, Fig. 9B is a perspective view and Fig. 9C is a
partial view at an enlarged scale. The shown part of the spring
5 is generally U-shaped.

The contact spring 5 of Figs. 9A-9C comprises a
plurality of elastically deformable spring elements in the form
of reverse-bent spring fingers 8 connected to an essentially
elongated web 9. The spring fingers 8 are V-shaped, having two
legs 8A defining an opening 18 in the spring element 8. This may
result in a relatively weak spring in the mating direction MD,
since the legs 8A may be relatively narrow compared to the
entire spring element 8. Yet, at the same time, the spring
element 8 1s relatively robust against forces substantially

perpendicular to the mating direction MD. The tips of the spring
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fingers 8 are provided with a bent portion forming a protrusion
12 for increasing and localising contact pressure.

To facilitate the bending of the spring fingers 8 and
the regulation thereof for a controlled spring geometry and thus
also a controlled spring constant, the spring fingers 8 are
provided with incisions 19. The incisions 19 extend into the web
9, forming constrictions as well as allowing the web 9 to bend
somewhat in the plane of the web 9. The incisions 19 may also be
used for clamping and/or tearing the web 9 to a desired length.

The web 9 is provided with holes 11 for attaching the
spring 5 to the protrusions 7 of the housing 2. The holes 11 in
the web 9 are elongated for allowing relatively large
manufacturing tolerances between (the protrusions 7 of) the
housing 2 and the spring 5.

The web 9 comprises optional bridges 20 between the
legs 8A of the spring fingers 8, fortifying the web 9 and the V-
shaped spring fingers 8. Without the bridges 20, the contact
spring 5 is generally formed as an undulating strip, wherein the
holes 18 are fully open cut-outs.

The contact spring 5 of Figs. 9A-9C is mounted to the
connector housing 2 of Figs. 7, 8 by fitting the holes 11 over
the protrusions 7. The spring 5 is attached to the housing 2 by
clamping forces between the circumference of the holes 11 to the
protrusions 7 and/or riveting of the protrusions 7. Other means
of attachment such as screwing or gluing are also conceivable.
The protrusions 6 and 7 are arranged staggered with respect to
each other, facilitating fitting the spring 5 to the housing
with some flexibility to (the positions of) the protrusions. At
the same time, the staggered arrangement allows to provide the
housing relatively narrow while designing the web 9 with a
relatively small and substantially constant net width.

When mounted to the housing of Figs. 7, 8, the contact
spring 5 is partially hidden behind and thus protected to the
outside by the castellated rim 16A. The protrusions 6 are
arranged at the positions of the spring fingers 8, providing
extra, localised, protection. Additional protrusions may be
provided for attachment and/or bending protection purposes. The
outer protrusions 6 are higher than the inner protrusions 7,

providing protection against too far bending, flattening and
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possibly folding of the contact spring elements 8. The
protrusions 7 serve the same purpose at a further degree of
bending. Thus the protrusions 7 protect the tips of the spring
fingers from too far bending while the protrusions 6 protect the
bending portion itself from being bent to a too small bending
radius. The inner protrusions 7 thus protect against a not-flat
contact surface of the counterpart and form a general second
line of defence, behind the outer protrusions 6, against too far
bending.

Fig. 10 is a view a cross-section through a hole 11 of
a web 9 of an alternative embodiment of a contact spring 5,
which web 9 is attached to a connector housing 2 by means of a
riveted protrusion 7. As is shown schematically in Fig. 10, the
circumference of the hole 11 is curved concave or bent
downwards, i.e. away from the spring fingers 8, for at least
partially fitting in the groove 17 surrounding a protrusion 7.
When the protrusion 7 is riveted, the protrusion 7 is deformed
to form a rivet post 7A with a rivet “mushroom” head 7B, fixing
the web 9.

The curved circumference of the hole 11 in the web 9
causes a generally gradual transition of the diameter of the
riveted protrusion 7 between the post 7A and the head 7B. This
prevents the substantially step-wise increase in diameter
between the post 7A and the head 7B of a regular rivet. At such
step-wise increase in diameter, stress may focus and build up,
allowing the rivet head 7B to break off and the spring 5 to
become detached from the housing 2. A concave circumference of a
hole in a substrate for at least partially surrounding a rivet
thus may result in a relatively strong and reliable attachment.

From Fig. 10 it may also be seen that the front surface
4 of the housing 2 and the side wall of (the rivet post 7A of)
the protrusion 7 extend substantially perpendicular to each
other, while the groove 17 allows for a rounding-off of the
connection between the protrusion and the main body of the
housing. This reduces demands on the mold for a die-cast molded
connector housing. It also prevents stress build-up at the base
of the protrusion 7, similar to the transition rivet post-to-
rivet head as set out above, allowing to design a relatively

thin protrusion which still is capable of withstanding
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relatively rough handling during manufacturing, e.g. tumble-
polishing and/or sand blasting. A relatively thin protrusion
enables relatively small holes 11 and thus a relatively narrow
(web 9 of a) spring 5.

Although the invention has been explained with respect
to different embodiments, it will be appreciated by the skilled
person that the invention is not limited to these examples and
that variations within the scope of the appended claims are
possible. E.g., the spring elements may be bent or oriented
outwards instead of inwards, for contacting the front face of
the counterpart further outwards. This allows relatively larger
tolerances between the connector and (a receiving hole in ) the
counterpart.

The spring element may be a flexible, reversely bent
band, not having separate spring fingers. The spring fingers may
also extend from the web without being reverse-bent. Similarly,
the contact spring may be a generally undulating band, e.g.
essentially VVV-shaped, with one or more tips or bent out of the
plane.

Additional protrusions may be provided in the opening
of the V-shape of the spring fingers. The protrusions may be
angular, e.g. substantially hexagonal, rectangular or sqguare.

The connector 1 may be an optical connector, contact
terminal of the connector being an optical terminal.

The connector may comprise a plurality of mating
portions in a single housing, each of these mating portions may
be provided and/or surrounded individually by a plurality of
protrusions and/or a contact spring.

Although the description refers to embodiments in which
the spring fingers are adapted to make contact with and
deflecting against a front surface of the counterpart, the
present invention can be applied to the case where the spring
fingers extend along a parallel direction with the mating
direction and contact and deflect against an edge of the
counterpart, such as an edge of a front panel cut-out.

It should further be noted that elements and aspects of

different embodiments discussed herein may be suitably combined.
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CLAIMS

1. Connector (1), comprising:

a housing (2) having a front surface (4) substantially
perpendicular to a mating direction (MD) for mating with a
counterpart; and

at least one contact spring (5) attached to the housing
and comprising at least one elastically deformable spring
element (8) arranged for making contact with and deflecting
against the counterpart, when the connector is mated to the
counterpart,

wherein the housing (2) comprises a plurality of first
protrusions (6) protruding in the mating direction and being
arranged for making contact with, when the connector is mated to
a counterpart, a surface of the counterpart and thereby
substantially limiting the deflection of the spring element
within its elastic deformation range.

2. Connector (1) according to claim 1, wherein a
front surface (4) of the housing (2) has a circumference, and
wherein the contact spring (5) and the protrusions (6) are
arranged along at least a portion of the circumference, the
protrusions being arranged nearer the circumference than the
contact spring.

3. Connector (1) according to claim 2, wherein at
least some of the first protrusions (6) are elongated in a
direction along the circumference.

4, Connector (1) according to one of the preceding
claims, wherein the connector is provided with a plurality of
second protrusions (7), the protrusions being sized and arranged
for substantially defining a maximum deflection of the spring
element (5) which is further than the deflection defined by the
first protrusions (6).

5. Connector (1) according to one of the preceding
claims, wherein the connector is provided with a plurality of
protrusions (6, 7, 7A) for fixing the contact spring (5)
thereto.

6. Connector (1) according to claim 5, wherein at
least one of the protrusions (6, 7, 7A) for fixing the contact

spring (5) 1s adapted for fixing the contact spring by riveting.
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7. Connector (1) according to claim 5 or 6, wherein
the contact spring (5) is provided with at least one attachment
spring for attaching the contact spring to a protrusion (6, 7,
TR) .

3. Connector (1) according to one of the preceding
claims, wherein at least some of the protrusions (6, 7, 7A) are
surrounded by a groove (17) over at least a portion of their
circumference.

9. Connector (1) according to claims 6 and 8, wherein
the contact spring (5) is provided with a hole (11) whose
circumference is curved, e.g. bent, for at least partially
fitting in the groove (17) surrounding a protrusion (6, 7, 7A)
for riveting the contact spring to the connector housing (2).

10. Connector (1) according to one of the preceding
claims, wherein the first and second protrusions (6, 7, 7A) are
arranged staggered with respect to each other.

11. Connector (1) according to one of the preceding
claims, wherein the contact spring (5) comprises a plurality of
spring elements (8), e.g. spring fingers, connected to an
essentially elongated web (9), which web has a plurality of
constrictions (10, 19).

12. Connector (1) according to one of the preceding
claims, wherein the spring element (8) of the contact spring (5)
is a generally V-shaped spring finger.

13. Connector (1) according to one of the preceding
claims, wherein the contact spring (5) comprises an undulating
strip.

14. Connector (1), comprising

a conductive housing (2), substantially surrounding at
least one contact terminal and having a front surface (4)
substantially perpendicular to a mating direction (MD) for
mating with a counterpart; and

a contact spring (5) attached to the housing and
comprising a plurality of elastically deformable spring elements
(8) being arranged for making contact with and deflecting
against a surface of the counterpart facing the connector front
surface when the connector is mated to the counterpart,

wherein the housing comprises a plurality of first and

second protrusions (6, 7) protruding in the mating direction,
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the first protrusions (6) being arranged for making
contact with, when the connector is mated to a counterpart, the
surface of the counterpart and thereby substantially limiting
the deflection of at least some of the spring elements within
their elastic deformation range, and

the second protrusions (7) being sized and arranged for
substantially defining a maximum deflection of at least some of
the spring elements within their elastic deformation range which
is further than the deflection defined by the first protrusions.

15. Connector (1), comprising

a conductive housing (2), substantially surrounding at
least one contact terminal and having a front surface (4)
substantially perpendicular to a mating direction (MD) for
mating with a counterpart; and

a contact spring (5) attached to the housing and
comprising a plurality of elastically deformable spring elements
(8), at least one of the elements being formed as a generally V-
shaped spring finger, being arranged for making contact with and
deflecting against a surface of the counterpart facing the
connector front surface when the connector is mated to the
counterpart,

wherein the housing comprises a plurality of first and
second protrusions (6, 7) protruding in the mating direction,

the first protrusions (6) being arranged for making
contact with, when the connector is mated to a counterpart, the
surface of the counterpart and thereby substantially limiting
the deflection of at least some of the spring elements within
their elastic deformation range, and

the second protrusions (7) being sized and arranged for
substantially defining a maximum deflection of at least some of
the spring elements within their elastic deformation range which

is further than the deflection defined by the first protrusions.
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