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Connector

The invention relates to a connector, comprising a body of
eledtrically insulating material, contaét members fitted in the body,
and an outer conductor fittéd'around the body, the body being provided
at a contact side with one or more contaét holes for receiving signal
pins of.a complementary connector and contacting them with the contact
members, the outer conductor being provided with one or more strip-type
contact springs extending along the connector for contacting earth pins
of the complementary connector, the contact springs being made integral
with the outer conductor, and an edge of the outer conductor lying at
least in the vicinity of the contact side of the body. Such a connector
is known from European patent application EP- 0,446,980.

The connector known from the above-mentioned European patent
application is providéd with contact springs extending in the lengthwise
direction of the connector, for contacting the earth piné of the comple-~
mentary connector. These contact springs are made from the material of
the outer conductor by making incisions in said outer conductor in the
lengthwise direction, said incisions extending from the edge of the
outer conductor lying at the contact side of the connector. This
produces a contact spriné which is connected to the outer conductor by
its end facing away from the contact side, and of which the end lying at
the contact side is free. The free end is bent over a short distance in
the direction of the contact hole, in order to simplify the mechanical
contact with the earth pin in question when joining together .the
cdmplementary connector and the connector; In order to obtain a good
contact with the earth pins, the free end of this known contact spring
lying at the contact side is bent upwards slightly relative to the outer
conductor, so that the contact spring as a whole has a bent shape, with
the result that a satisfactory Spring action is obtained.

The above-mentioned design of the codtact-spring of the known
connector has, however, the disadvantage that incisions have to be made
in the outer conductor in order to form the contact spring. Due to the
fact that the contact'springs are bent away from the outer conductor in
order to obtain a spring action, the incisions are enlarged to
longitudinal slits, which therefore extend on either side of each

contact spring between said contact spring and the outer conductor.
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When such a connector is used, energy will be radiated out from
said longitudinal slits. This is a disadvantage in particular in the

- case of high sxgnal frequencies, for example of the order of magnitude
- of 1 GHz. The energy loss which this 1nvolves in the connector results
in an impedance mismatch. As is known, an impedance mismatch in a signal

line produces undesirable phenomena such as reflections of the signal.
The occurrence of reflections results in distortion of the signal
received. '

The ocbject of the invention is to avoid the above-mentxoned

'dlsadvantages and to provzde a connector which at high frequencies does
" not produce undesired energy loss through the radiation of.

electromagnetic energy from openings present in the connector. For that

'purpose, the connector according to the invention is characterised in

that the contact springs extend essentially from said edge along the
outer conductor, in such a way that the outer coﬂaﬁctor has an
essentially uninterrupted outer per;phery

Through the fact that the contact springs (resilient contactzng
elements) of the connector according to the invention extend essentially
from the edge of the outer conductor and are therefore with one end
connected to the outer conductor on or near the edge, the incisions and
the longitudinal slits resulting from them in the known cdnnectbr are
avoided. The end of the contact springs connected to the outer conductor
preferably directly adjoins the edge of the outer conductor. The other
end can be situated, for example springing freely, at some distance from -
the surface of the outer conductor. In principle, the contact springs '
extend essentially parallel to the outer conductor above the surface of
the outer conductor. The fact that the contact springs are made integral
with the outer conductor ensures a good mechanical and electrical
connection between the outer conductor and the contact springs.

The connector according to the invention iS'préferably designed
in such a way that the said edge of the outer conductor adjoins the .
contact side of the body of the connector. In other words, the outer
conductor essentially coméletely surrounds the body of the comnector in
the vicinity of the contact side, but does not project beyond said body.
An optimum impedance match is obtained in this way. It is, however,
possible to make the outer conductor such that it projects'heyond the
body of the connector and thus forms a protective sleeve. The

complementary connector musé, of course, be adapted to accommodate this
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projecting part. _

One or more contact sprlngs can be provided on the connector
according to the inventlon, the number of contact springs in prlnciple
depending on the number of éarth'pins of the complementary connector to
be contacted. The contact springs can be fitted on different sides of
the connector. The connector according to the invention is preferably

designed in such a way that contact springs are fitted on opposxte sides

of the connector. Such a design has the advantage that an electrically
symmetrical configuration with a constant distance'between signal and
earth is obtained, thus guaranteeing a good suppression of reflections.
It is also possible to make the connector according to the invention in
such a way that at least two'adjacent contact springs are fitted on one
side of the connector. For contacting several earth plns lylng close
together it is possible to make a sxngle contact spring in such a way
that it is split along at least a part of its length and thus forms two

or more partial contact springs.

The conpector according to the invention is advantageously
designed in such a way that the connector is equipped for the connection
of at least one coaxial cable. For this, the contact members situated in
the body of the connector are equipped to receive the central conductor
of a coaxial cable, while the outer conductor is provided with suitable
connection members for connecting the outer conductor of the coaxial
cable. The connector éccording to the invention is also suitable for
connecting to a twin coax.

The connector according to the invention can be used in many
applications, in particular in applications for high-frequency signal
transmission. The connector can interact with a complementary connector
which is designed for fitting on a printed circuit board, so that the
connector according to the invention permits the connection of, for
example, a coaxial téble on a printed circuit board. In this case it is
advantageous to make the complementary connector in such a way that the
contact pins are bent through a right angle. This makes it possible to
make the part of the contact pins of the complementary connector which
has to be inserted in the connector run parallel to the printed circuit
board. |

The invention therefore provides a greatly improved connector,
with which at high frequencies losses due to reflections are effectively
suppressed. It has been found that no disturbing reflections occur in

/
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the frequency range up to about 3 GHz. Compared with the connector

described in the above-mentioned European patent application, the
operatihg frequency can be approximately doubled with the same quahtity
of reflections, while the quantity of reflections is considerably
reduced at the same operating frequency._

The inventlon will be explained by way of example with reference
to the figures. o '

Figure 1 shows in perspective an embodiment of the connector
according to the invention.

Figure 2 shows in perspective other embodlments of the connector
according to the invention.

Figure 3 shows in cross-section an embodiment of the connector
according to the invention. inserted into a holder designed for it.

The connector unit shown in Figure 1 comprises a holder 1 and a
connector 2. The holder 1 comprises & body 3 which for the sake of
clarity of the figure is only bartially shown. The body 3 is provided
with feed-through apertures 4 for feeding through contact pins of a
complementary (male) connector (not shown). In Figure 1 two feed-through
apertures 4 are always situated above one anothe: for feeding through a
set of contact pins, the earth pin (not shown) being fed through the
upper feed-through aperture, and the signal pin_(not shown) through the
feed-through aperture 4 below it. The body 3 is also pfovided with a
supporting floor 5 and a supporting wall 6 for supporting and
positioning the connector 2. A positioning rib 7 is provided on the

: supporting wall 6 for positioning the connector 2 during fitting of the

connector 2 and when it is inserted.

The connector 2 comprises a body 8 which, like the body 3 of the
holder 1, is preferably made of an electrically insulating material such
as plastic. Two contact holes 9 are provided in the body 8 shown, for
the accommodation of contact pins (not shown) of the complementary
connector (not shown) inserted through the feed-through apertures 4. The
contact holes 9 are positiened in the body 8 in such a way that when the
connector is inserted they lie opposite the feed-through apertures 4 in
the body 3. The side of the body 8 facing the feed-through apertures U,
in which the contact holes 9 are provided, forms the contact face 10.
Provided inside the body 8,'in line with the contact holes 9, are
contact members {(not shown) which in the fitted state are connected to

the inner conductor of, for example, a coaxial cable (not shown). In the
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. embodiment shown in Figure 1 a twin coax or, for example, a pair of

coaxial cables can be inserted into the connector 2 by means of the
cable support 11, which is situated at the side of the body 8 furthest
away from the contact face 10. Such a twin coax or pair of cables can be
clamped in the cable support 11 by means of a crimp connection. The
outer conductors of such coaxial cables (not shown) in:the fitted sfate
are electrically connected to the outer conductor 12 of the connector 2,
since the cable support 11 and the outer conductor 12 are integral. The

outer conductor 12, which is preferably made of thin sheet metal,

surrounds the connector 2 completely, with the exception of the contact

face 10 and the side where the cable support-li is fitted. Fitting the

outer conductor 12 around the entire, virtually uninterrupted periphery
of the connector 2 produces both a godd protection against high-
frequency electromagnetic radiation and a better impedance. .

The edge 13 of the outer conductor, which when inserted lies
close to the feed-through aperiureslﬁ of the holder 1, adjoins the
contact face 10. From said edge 13 two contact springs 14 extend

. backwards, i.e. from the contact face 10 along the connector 2 in the

direction of the cable support 11. As shown in Figure 1, the contact
springs 14 are integral with the outer conductor 12, which permits good
mechanical and electrical contact and a simple fitting of the'components
of the connector. The contact springs 14 are made by providing the outer
conductor 12 with two projecting strips.'which are then bent over. In
order to facilitate this bending, in the embodiment of Figure 1
relatively short and narrow notches 15 are provided on either side of
the contact springs. These notches 15 can be very short and can be

omitted if desired. In order to produce a greater contact surface, each

‘contact spring in the embodiment shown is provided with a shoulder 16,

but this is not essential for the invention.
' The holder 1 is also provided with clamping members 17 for
clamping the connector 2 when it is fitted in the body 3 of the holder
1. These clamping members 17 have a spring action and are formed in such
a way that the connector 2 can be inserted simply into the holder 1 and
is locked well when inserted.

. Figure 2 shows two other embodiments of the connector 2 according
to the invention._Bpth embodiments also comprise a body 8, provided with
an outer conductor.lz with a contact spring 14. Only{one contact hole 9

is provided in these embbdiments. which are suitable for connecting one
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cable, such as a'coaxial_caﬁie. As can be seen from Figure 2, the .

connector 2 can be made either square (rectangular) or round. Other
éhapes. such as oval, are also possible,'provided that_the complementary
connector is adapted to these shapes. | ' _

The connectors shown in Figure 3 according to one embodiment of

-'the invenfion are inserted into holes of the holder 1 formed for the

purpose. These holes are bounded'by, inter alia, a supporting floor 5
and supporting walls 6, the supporting walls 6 being provided with
positioning ribs 7. A coaxial cable 20 is connected'to each of the two
connectors 2. The holder 1 of Figube 3 also has a body 3 with feed-
through apertures 4, through which contact pins 21 can be inserted. Two
of these contact pins 21, which are fixed to a complementary connector
(not shown), are shown by way of illﬁstration in Figure 3. The contact
pin (earth pin) 21, which in the figure lies next to the connector 2
shown as the lower one, makes both mechanical and electrical contact
with the contact spring 1l of said lower connector 2. The contact pin
(signal pin) 21, which is inserted into the contact hole of said
connector 2, contacts a contact member 22 situated in the body 8 of the
connector 2 at contact places 23 formed for the purpose. The inner
conductors 2l of the coaxial cables 20 are also connected to said
contact members 22. The outer condhctors 25 of the coaxial cables 20 are
clamped in a part of the outer conductor 12 of the connector 2 forming a
cable clip. In the embodiment shown, the cable clip is integral with the

" outer conductor 12 of the connector 2, so that an electrical contact is

established between the outer conductor 25 of the coaxial cable and the
outer conductor 12 of the connector 2.

The contact springs 14 extending from the edge 13 lying near the
contact face 10 of the connector 2 have a contact place 30 which is
formed by a slight curvature of the contact springs 14. Such a curvature

causes an increased local contact pressure and thus ensures an improved

' electrical contact between the contact pins 21 and the contact springs

14. In order to make the insertion of the connectors easier, the contact
springs 14 are formed in such a way that they have a relaﬁively long
first part extending essentially between the edge 13 and the contact
place 30. This first part forms a slight angle relative to the body 8,
so that on insertion of the connectors the spring force of the contact

sp}ings il against the contact pins (earth pins) 21 is increased only
slowly.
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The second part of the contact springs 14 lying between the

contact place 30 and the free end 31 forms a larger and opposite angle

relative to the body 8, in order to'provide the curvature of the contact

" places 30. The ratio between the length of the contact springs 14 and

the force exerted by said contact springs 14 on the contact pins 21 is
selected in such a way that, on the one hand, the connector 2 can be
pushed easily along the contact ﬁins 21 and, on the other, the spring
force is sufficient to ensure a good electrlcal contact. '

In the embodiment shown in Figure 3 the connectors 2 each contact
two contact pins 21, one of which is an earth pin, and one a signal pin.
It is also possible to make the connector according to ﬁhe invention in
such a way that each set of contact pins 21 has two signal pins and one
earth pin. The signal/earth ratio of the contact pins depends on the
numbe; and the positions of the contact places'in the connector, this
number and these positions being determined by the signal pins and
contact members inside the connector and the contact springs outside the
connector.

Other cables can also be used instead of the coaxial cables
shown. A greatly reduced energy loss from radiation will always be
achieved by not cutting the contact springs 14 out of the surface of the
outer conductor 12, but forming them, for example, by means of a strip
projecting outside the ocuter conductor 12 and bending it back.
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CLAIMS
1. Connector (2), comprising a'bodY'(B) of electrically insulating

material, contact members (22) Fitted in the body, and an outer
conductor (12) fitted around the body, the body (8) being provided at a
contact side (10) with one or more contact holes (9) for rece;v;ng_
signal pins (21) of a complementary connector and contacting them with
the oontact members (22), the outer conductor’(12).being provided with
one or more strip—tgpe contact;springs (14) extending along the
connector for contactiﬁg earth pins (21) of the complementary connector,
the contact springs (14) being made integral with the outer conductor
(12), and an edge (13) of the outer conductor (12) lying at least in the

vicinity of the contact side {10) of the body, characterised in that the

contact springs (14) extend essentially from said edge (13) along the
outer conductor (12), in such a way that the outer conductor {12) has an
essentially uninterrupted outer periphery.

2. Connector according to Claim 1, wherein the said edge (13) of the
outer conductor (12) adjoins the contact side (10) of'the body (8).

3. Connector according to Claim 1 or 2, wherein contact springs (14)
are fitted on opposite sides of the connector (2).

4. Connector according to any of the preceding claims, wherein at
least two adjacent contact springs (14) are provided at one side of the
connector (2). ' _

5. Connector according to any of the preceding claims, wherein a
contact spring (14) for contacting more than one earth pin (21) is split
over at least a part of its length. _

6. Connector according to any of the preceding claims, which is
equipped for the connection of at least one coaxial cable (20).

7. Connector according to Claim 6, wherein the coaxial cable (20) is
a twin coax. \wh COamiak

8. Connector according to any of the preceding claims, having an
essentially rectangular periphery.

9. Flat blank of electrically conducting sheet material for forming
therefrom the outer conductor (12) of the connector (2) according to any

of the preceding claims.
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Abstract

. CONNECTOR

Connector, comprising a body of'electrically insulating material,
contact members fitted in the body, and an outer conductor fitted around
the body,_the body being prov1ded at a contact side w1th one or more
contact holes for receiving signal pins of a complementary connector and
contacting them with the contact mémbers, the outer conductor being -
provided with one or more strip-type contact springs extending along the
connector, for contacting earth pins of the complementary connector, the
contact springs being made integral with'the outer conductor, an'edge of
the outer conductor lying at least in the vicinity of the contact'side
of the body, and the contact springs extending essentially from the said
edge along the outer conductor, in such a kay that the outer conductor

has an essentially uninterrupted outer periphery.
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The invention relates to a connector, comprising a body of
electrically insulating material, contact members fitted in the body,
and an outer conductor fitted around the body, the body being provided

.at a contact side with one or more contact holes for receiving signals
pins of a complementary connector and contacting them with the contact
members, the outer conductor being provided with one or more strip-type
contact springs shaped as rearward bent lugs and extending along the
connector for contacting earth pins of the complementary connector, the
contact springs being made integral with the outer conductor and
extending essentially from an edge of the outer conductor which edge
substantially coincides with the contact side of the body, in such a way
that the outer conductor has an essentially uninterrupted periphery.
Such a connector is known from British patent application GB-a-
2.104.312.

In GB-A-2.104.312 several connectors are described to connect a
coax cable to terminal pins on a printed circuit board. The known
connector comprises an insulating body and an outer conductor enclosing
'the body. Within the body one signal conductor is provided. The outer
conductor is, in one embodiment of the known connectors, provided with
contact lugs extending from the contact side of the connector and bent
rearward inward in the direction to the inner signal conductor. These
contact lugs are to contact earth pins provided on the printed circuit
board.

European patent application EP-A-0.446.980 describes a connector
provided with contact springs extending in the lengthwise direction of
the connector, for contacting the earth pins of a complementary
connector. These contact springs are made from the material of the outer
conductor by making incisions in said outer conductor in the lengthwise
direction, said incisions extending from the edge of the outer conductor
lying at the contact side of the connector. This produces a contact
spring which is connected to the outer conductor by its end facing away
from the contact side, and of which the end lying at the contact side
is free. The free end is bent over a short distance in the direction of
the contact '
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hole, in order to simplify the mechanical contact wita the earth.
pin in question when joining together the complementary connector

and the connector. In order to obtain a good contact with the earth

pins, the free end of this known contact spring lying at the con-
tact side is Bent upwards slightly relative to the outer conductor,

so that the contact spring as a whole has a bent shape, with the

result that a satisfactory spring action is obtained. _

The above-mentioned design of the contact spring of the con-
nector known from EP-A-0.446.980 has, however, the disadvantage
that incisions have to be made in the outer conduétor in order to
form the contact spring. Due to the fact that the contact springs
are bent away from the outer conductor in order to obtain a spfing
action, the incisions are enlarged to longitudinal slits, which
therefore extend on either side of each contact spring between said
caontact spring and the outer conductor.

When such a connectbr is used, energy will be radiated out
from said longitudinal slits. This is a disadvantage in particular
in the case of high signal frequencies, for exampie of the érder of
magnitude of 1 GHz. The energy loss which this involves in the één-
nector results in an impedance mismatch. As is known, an impedance
mismatch in a signal line produces undesiraﬁle phenomena such as
reflections of the signal. The occurrence of reflections results in
distortion of the signal received.

The object of the invention is to provide a connector which
at high frequencies does produce less undesired energy 1loss than
the connectors from the prior art.

For that purpose, the connector according to the invention is
characterised in that the connector is of the twinax type having
two contact members enclosed by the outer conductor and in that the
strip-type contact springs are shaped as rearward outward bent
lugs.

The twinax type connector according to the invention can be
used in many applications, in particular in applications for high-
frequency signal transmission. The connector can interact with a
complementary connector which is designed for fitting on a printed

circuit board, so that the connector according to the invention
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permits the connectién of'a. twinax cable on a printed circuit’
board. In this case it is advantageous to make the complementary
connector in such a way that the contact pins are bent through a

right angle. This makes it possible to make the part of the contact

pins of the complementary connector which has to be inserted in the

connector run parallel to the printed circuit board.

The invention provides an improved connector, with which at
high £frequencies losses due to reflections are effectively
suppressed. It has been found that no disturbing reflections occur
in the frequency range up to about 3 GHz. Compared with, for
instance, the connector described in the above-mentioned European
patent application EP*A—0.446.986, the operating frequency can be
approximately doubled with the same quantity of reflections, while
the gquantity of reflections is considerably reduced at the same
operating frequency.

Since the contact springs (resilient contacting elements) of
the connector according to the invention extend essentially from
the edge of the outer conductor and are  therefore with one end
connected to the outer conductor on or near the edge, no incisions

or longitudinal slits are needed. In principle, the contact springs

.extend essentially parallel to the outer conductor above the sur-

face of the outer conductor. The fact that the contact springs are
made integral with the outer conductor ensures a good mechanical
and electrical connection between the outer conductor and the con-
tact'spfings.

The connector according to the invention is designed in such
a way that the said edge of the outer conductor substantially co-
incides with the contact side of the body of the connector. In
other words, the outer conductor essentially completely surrounds
the body of the connector in the vicinity of the contact side, but
does not project beyond said body. An optimum impedance match is
obtained in this way.

One or more contact springs can be provided on the connector
according to the invention, the number of contact springs in érin-
ciple depending on the number of earth pins of the complementary

connector to be contacted. The contact springs can be fitted on
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different sides of the connector. The connector according to the
invention is preferably designed in such a way that contact springs are
fitted on opposite sides of the connector. Such a design has the
advantage that an electrically symmetrical configuration with a constant
distance between signal and earth is obtained, thus guaranteeing a good
suppression of reflections. It is also possible to make the connector
according to the invention in such a way that at least two adjacent
contact springs are fitted on one side of the connector. For contacting
several earth pins lying close together it is possible to make a single
contact spring in such a way that it is split along at least a part of
its length and thus forms two or more partial contact springs.

The invention will be explained by way of example with reference
to the figures.

Figure 1 shows in perspective an embodiment of the connector
according to the invention. .

Figure 2 shows in cross-section an embodiment of theé connector
according to the invention, inserted into a holder designed for it.

The connector unit shown in Figure 1 comprises a holder 1 and a

4

connector 2. The holder 1 comprises a body 3 which for the sake of
clarity of the figure is only partially shown. The body 3 is provided
with feed-through apertures 4 for feeding through contact pins of a _
complementary (male) connector (not shown). In Figure 1 two feed-throhgh
apertures 4 are always situated above éne another for feeding through a
set of contact pins, the earth pin (not shown) being fed through the
upper feed-through apefture, and the signal pin (not shown) through the
feed-through aperture !l below it. The body 3 is also provided with a
supporting floor 5 and a supporting wall 6 for supporting and
positioning the connector 2. A positioning rib 7 is provided on the
supporting wall 6 for posifioning the connector 2 during fitting of the
connector 2 and when it is inserted. '
The connector 2 comprises a bddy 8 which, like the body 3 of the
holder 1, is-preferably made of an electrically insulating material such
as plastic. Two contact holes 9 are provided in the body 8 shown, for
the accommodation of contact piné (not shown) of the complementary
connector (not shown) inserted through the feed-through apertures . The
contact holes 9 are positioned in the body 8 in such a way that when the
connector is inserted they lie opposite the feed-through apertures U in
the body 3. The éide of the body 8 facing the feed-through apertures U,
in which the contact holes 9 are provided, forms the contnct face 10.
'_Provided inside the body 8, in line with the contact holes 9, are -
contact members (not shown) which in the fitted state arg-eeonmeeted-ta
the inner conductor of, for example, a coaxial cable {not QﬁquMrE%LSHEET
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embodiment shown in Figure 1 a twinax or, for example, a pair of coaxial
cables can be inserted into the cennector 2 by means of the cable
support 11, which is situated at the side of the body 8 furthest away
from the contact face 10. Such a twinax or pair of cables can be clamped
in the cable support 11 by means of a crimp connection. The outer
conductors of such coaxial cables {(not shown) in the fitted state are
electrically connected to the outer conductor 12 of the connector 2,
since the cable support 11 and the outer conductor 12 are integral. The

outer conductor 12, which is preferably made of thin sheet metal,
surrounds the connector 2 completely, with the exception of the contact
face 10 and the side where the cable support 1l is fitted. Fitting the
outer conductor 12 around the entire, virtually uninterrupted periphery
of the connector 2 produces both a good protection against high-
frequency electromagnetic radiation and a better impedance.

The edge 13 of the outer conductor, which when inserted lies
close to the feed-through apertures H of the holder 1, adjoins the
contact face 10. From said edge 13 two contact springs 1/i extend
backwards, i.e. from the contact face .10 along the connector 2 in the
direction of the cable support ll1. As shown in Figure 1, the contact
springs 14 are integral with the outer conductor 12, which permits good
mechanical and electrical contact and a simple fitting of the components
of the connector. The contact spving; 1 are made by providing the outer
conductor 12 with two projecting strips, which are then bent over. In
order to facilitate this bending, in the embodiment of Figure 1
relatively short and narvow nqtches 15 are provided on either side of
the contact springs. These notches 15 can be very short and can be
omitted if desired. In order to produce a greater contact surface, each
contact spring in Ehe embodiment shown is provided with a shoulder 16,
but this is not éssential for the invenlion.

The holder 1 is also proviﬁed with clamping members 17 for
clamping the connector 2 when it is fitted in the body 3 of the holder
1. These clamping members 17 the a spring action and are formed in such

a way that the connector 2 can be inserted simply into the holder 1 and
is locked well when inserted.
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The connectors shown in Figure 2 according to one embodiment of
the invention are inserted into holes of the holder 1 formed for the
purpose. These holes are bounded by, inter alia, a supporting flooxr 5
and supporting walls 6, the supporting walls 6 being provided with
positioning ribs 7. A coaxial cable 20 is connected to each of the two
connectors 2. The holder 1 of Figure 2 'also has a body 3 with feed-
through apertures 4, through which contact pins 21 can be inserted. Two
of these contact pins 21, which are fixed to a complementary connector
{(not shown), are shown by way of illustration in Figure 2. The contact

pinl(earth pin) 21, which in the figure lies next to the connector 2
shown as the lower one, makes both mechanical and electrical contact
with the contact spring L/l of said lower connector 2. The contact pin
{signal pin) 21, which is inserted into the contact hole of said
connector 2, contacts a contact member 22 situated iu the body 8 of the
connector 2 at contact places 23 formed for the purpose. The inner
conductors 24 of the coaxial cables 20 are also connected to said
contact members 22. The outer conductors 25 of the coaxial cables 20 are
clamped in a part of the outer conductor 12 of the connector 2 forming a
cable c¢lip. Ié the embodiment shown, the cable clip is integral with the
outer conductor 12 of the connector 2, so that an electrical contact is
established between the outer conductor 25 of the coaxial cable and the
outer conductor 12 of the connector 2.

The contact springs 1/} extending from the edge 13 lying near the
- contact face 10 of the connector 2 have a contact place 30 which is
formed by a slight curvature of the contact springs 1. Such a curvature
causes an increased local contact pressure and thus ensures an improved
electrical contact between the contact pins 21 and the contact springs
- 14. In order to make the insertion of the connectors easier, the contact
springs 14 are formed in such a way that they have a relatively long °
first part extending essentially between the edge 13 and the contact
place 30. This first part forms a slight angle relative to the body 8,
so that on insertion of the connectors the spring force of the contact

springs 1!l against the contact pins (earth pins) 21 is increased only
slowly.
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The second part of the contact springs 14 lying between the
contact place 30 and the free end 31 forms a larger and opposite angle
relative to the body 8, in order to provide the curvature of the contact
places 30. The ratio between the length of the contact springs 14 and
the force exerted by said contact springs 14 on the contact pins 21 is
selected in such a way that, on the one hand, the connector 2 can be
pushed easily along the contact pins 21 and, on the other, the spring
force is sufficient to ensure a good electrical contact.

In embodiment shown in Figure 2 the connectors 2 each contact two
contact pins 21, one of which is an earth pin, and one a signal pin. It
is also possible to make the connector according to the invention in
such a way that each set of contact pins 21 has two signal pins and one
earth pin. The signal/earth ratio of the contact pins depends on the
number and these positions of the contact places in the connector, this
number and these positions being determined by the signal pins and
contact members inside the connector and the contact springs'oﬁtside the
connector.

Other cables can also be used instead of the coaxial cables shown.
A greatly reduced energy loss from radiation will always be achieved by
not cutting the contact springs 14 out of the surface of the outer
conductor 12, but forming them, for example, by means of a strip
projecting outside the outer conductor 12 and being bending it back.
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Claims

1. - Connector (2), comprising a body (8) of electrically insulating
material, contact members (22) fitted in the body, and an outer
conductor (12) fitted around the body, the body (8) being provided at
a contact side (10) with one or more contact holes (9) for receiving
signal pins (21) of a complementary connector and contacting them with
the contact members (22), the outer conductor (12) being provided with
one or more strip-type contact springs (14) shaped as rearward bent lugs
and extending along the connector for contacting earth pins (21) of the
complementary connector, the contact springs (14) being made integral
with the outer conductor (12) and extending essentially from an edge
(13) of the outer conductor (12), which edge (13) coincides with the
contact side (10) of the body in such a way that the outer conductor
(12) has an essentially uninterrupted periphery, characterised in that
the connector is of the twinax type having two contact members 22
enclosed by the outer conductor (12) and in that the strip-type contact
springs (14) are shaped as rearward outward bent lugs.

2. Connector according to Claim 1, wherein contact springs (14) are
fitted on opp051te sides of the connector (2).

3. Connector according to any of the preceding claims, wherein at
least two adjacent contact springs(lé) are provided at one side of the
connector (2) . ' '

4. Connector according to any of the preceding claims, wherein a
contact spring (14) for contacting more than one earth pin (21) is split
over at least a part of its length.

5. Connector according to any of the preceding claims, having an
essentially rectangular periphery.

6. Outer conductor (12) for a connector (2) according to any of the
preceding claims, said outer conductor being made of electrically
conducting material, being shaped to fit around the body (8) of said
connector and being provided with one or more strip-type contact springs
(14) extending from said outer conductor for contacting earth pins (21)
of a complementary connector, said contact springs (14) being made
integral with the outer conductor and extending essentially from an edge
(13) of said outer conductor, in such a way that the outer conductor
(12) has an essentially uninterrupted periphery characterized in that

the strip-type contact springs (14) are shaped as rearward outward ben;
lugs.

7. Connector according to any of the preceding claifes= ided with
a cable support (11) to clamp an outer conductor of a t 1EEELA6§WEmﬂ33HtET
of a crimp connection.
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Abstract D
CONNECTOR

Connector, comprising a body of electrically insulating material,
contact members fitted in the body, and an outer conductor fitted around
the body, the body being provided at a contact side with one or more
. contact holes for receiving signal pins of a complementary connector and
contadting them with the contact meﬁbers, the outer conductor being
provided with one or more strip-type contact springs extending aléng the
connector, for contacting earth pins of the complemenitary connector, the
contact springs being made integral with the outer conductor, an edge of
the outer conductor lying at least in the vicinity of the contact side
of the body, and the contact springs extending essentially from the said
edge along the outer conductor, in such a way that the outer conductor

has an essentially uninterrupted outer periphery.
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CONNECTOR

The invention relates to a connector, comprising a body of
electrically insulating material, contact members fitted in the body,
and an outer conductor fitted around the body, the bedy being provided

. at a contact side with one or more contact holes for receiving signals
pins of a complementary connector and contacting them with the contact

members, the outer conductor being provided with one or more strip-type
contact springs shaped as rearward bent lugs and extending along the
connector for contacting earth pins of the complementary connector, the
contact springs being made integral with the outer conductor and
extending essentially from an edge of the outer conductor which edge
substantially coincides with the contact side of the body, in such a way
that the outer conductor has an essentially uninterrupted periphery.
Such a connector 1s known from British patent application GB-A-
2.104.312. '

In GB-A~-2.104.312 several connectors are described to connect a
coax cable to terminal pins on a printed circuit board. The known
connector comprises an insulating body and an outer conductor enclosing
the body. Within the body one signal conductor is provided. The outer
conductor is, in one embodiment of the known connectors, provided with
contact lugs extending from the contact side of the connector and bent
rearward inward in the direction to the inner signal conductor. These
contact lugs are to contact earth pins provided on the printed circuit
board.

European patent application EP-A-0.446.980 describes a connector
provided with contact springs extending in the lengthwise direction of
the connector, for contacting the earth pins of a complementary
connector. These contact springs are made from the material of the outer
conductor by making incisions in said outer conductor in the lengthwise
direction, said incisions extending from the edge of the outer conductor
lying at the contact side of the connector. This produces a contact
spring which is connected to the outer conductor by its end facing away
from the contact side, and of which the end lying at the contact side
is free. The free end is bent over a short distance in the direction of
the contact ” '

REPLACEMENT SHERT)
2 10667 1999

e

ot g o,




-

21 06T 899 |

2

hole,min_ncde;.in_-simnliﬁﬁ the mechanical contact withh the earth.

pin in question when joining together the complementary connector

and the connector. In order to obtain a good contact with the earth
pins, the free end of this known contact spring lying at the con-
tact side is bent upwards slightly relative to the outer conductor,
so that the contact spring as a whole has a bent shape, with the
result that a satisfactory spring action is obtained. '

The above-mentioned design of the contact spring of the con-
nector known from EP-A;0.446.980 has, however, the disadvantage
that incisions have to be made in the outer conductor in order to
form the contact spring. Due to the fact that the contact springs

are bent away from the outer conductor in order to obtain a spring

‘action, the incisions are enlarged to longitudinal slits, which

therefore extend on either side of each contact spring between said
contact spring and the outer conductor.

When such a connector is used, energy will be radiated .out
from said longitudinal slits. This is a disadvantage in particular
in the case of high signal frequencies, for example of the order of
magnitude of 1 GHz. The energy loss which this involves in the cén-
nector results in an impedance mismatch. As is known, an impedance
mismatch in a signal line produces undesirable phenomena such as

reflections of the signal. The occurrence of reflections results in

ldistortign of the signal reéeived.

The object of the invention is to provide a connector which
at high frequencies does produce less undesired energy loss than
the connectors from the prior art.

For that purpose, the connector accordiﬁg to the invention is
characterised in that the connector is of the twinax type having
two contact members enclosed by'the outer conducter and in that the
strip-type contact springs are shaped as rearward outward bent
lugs.

The twinax type connector according to the invention can be
used in-many applications, in particular in applications for high-
frequency signal transmission. The connector can interact with a
complementary connector which is designed for fitting on a printed

Circuit board, so that the connector according to the invention
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permits the connection 6f'a.'twinax cable on a printed cireuit’
board. In this caée it is advantageous to make the complementary
connector in such a way that the contact pins are bent through a
right angle. This makes it possible to make the part of the contact
pins of the complementary connector which has to be inserted in the
connector run parallel to the printed circuit board.

The invention provideé an improved comnector, with which at
high frequencies losses due to reflections are effectively
suppressed. It has been found that no disturbing reflections occur
in the frequency range up to about 3 GHz. Compared with, for
instance, the connector described in the above-mentioned European
patent application EP—A-O.445.980, the operating frequency can be
approximately doubled with the same quantity of reflectidns, while
the gquantity of reflections is considerably reduced at the same
operating frequency. _

Since the contact springs (resilient contacting elements) of
the connector according to the invention extend essentially from
the edge of the outer coﬁductor and are therefore with one end
connected to the outer conductor on or near the edge, no incisions

or longitudinal slits are needed. In principle, the contact springs

.extend essentially parallel to the outer conductor above the sur-

face of the outer conductor. The fact that the contact springs are
made integral with the outer conductor ensures a good mechanical
and electrical connection between the outer conductor and the con-
tact springs. L

The connector according to the invention is designed in such

a way that the said edge of the ocuter conductor substantially co-

. incides with the contact side of the body of the connector. In

other words, the outer conductor essentially completely surrounds
the body of the connector in the vicinity of the contact side, but
does not project beyond said body. An optimum impedance match is
obtained in this way.

One or more contact springs can be provided on the connector
according to the invention, the number of contact springs in prin-
ciple depending on the number of earth pins of thHe complementary

connector to be contacted. The contact springs can be fitted on
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different sides of the connectof, The connector according to the
invention is preferably designed in such a way that contact springs are
fitted on opposite sides of the connectsr. Such a design has the
advantage that an electrically symmetrical configuration with a constant
distance between signal and earth is obtained, thus guaranteeing a gcod
suppression of reflections. It is also possible to make the connector
according to the invention in such a way that at least two adjacent
contact springs are fitted on one side of the cennector. For contacting
several earth pins lying close together it is possible to make a single
contact spring in such a way that it is split along at least a part of
its length and thus forms two or more partial contact springs.
' The invention will be explained by way of example with reference
to the figures. _

Figure 1 shows in perspective an embodiment of the connector
according to the invention. .

Figure 2 shows in cross-section an embodiment of the connector
according to the invention, inserted into a holder designed for it.

The connector unit shown in Figure 1 comprises a holder 1 and a

connector 2. The holder 1 comprises a body 3 which for the sake of
clarity of the Ffigure ié only partiélly shown. The body 3 is provided
with feed-through apertures Il for feeding through contact pins of a
complementary (male) connector (not shown). In Figure 1 two feed-throhgh

apertures § are always situated above one another for feeding through a

-set of contact pins, the earth pin (not shown) being fed through the

upper feed-through apefture. and the signal pin (not shown) through the
feed-through aperture /I below it. The body 3 is also provided with a

supporting floor 5 and a supporting wall 6 for supporting and

" positioning the connector 2. A positioning rib 7 is provided on the

supporting wall 6 for positioning the connector 2 during fitting of the
connector 2 and when it is inserted. .
The connector 2 comprises a body 8 which, like the body'3 of the
holder 1, is'preferably made of an electrically insulatiﬁg material such
as plastic. Two contact holes 9 are provided in the body 8 shown, for
the accommodation of contact piné {not shown) of the complementary
connector (not shown) inserted through the feed-through apertures !i. The
contact holes 9 are positioned in the body 8 in such a way that when the
connector is inserted they lie opposite the feed-through apertures i in
the body 3. The side of the body 8 facing the feed-through apertures U,
in which the contact holes 9 are provided, forms the contact face 10.
Provided inside the body 8, in line with the contact holes 9. are
contact members (not shown) which in the fitted state are connected to

the inner conductor of, for example, a coaxial cable (not shown). In the
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embodiment shown in Figure 1 a twinax or, for example, a pair of coaxial
cables can be inserted into the ccnnector 2 by means of the cable
support 11, which is ;ituated at the side of the body 8 furthest away
from the contact face 10. Such a twinax or pair of cables can bte clamped
in the cable support 11 by means of a crimp connection. The cgter
conductors of such coaxial cables (not shown) in the fitted state are
electrically connected to the outer conductor 12 of the connector 2,
since the cable support 11 and the outer conductor 12 are integral. The

outer conductor 12, which is preferably made of thin sheet metal,
surrounds the connector 2'comp1ete1y. with the exception of the contact
face 10 and the side where the cable support 1l is fitted. Fitting the
outer conductor 12 around the entire, virtually uninterrupted periphery
of the connector 2 produces both a good protection against high-
freduency electromagnetic radiation and a better impedance.

The edge 13 ol the outer conductor, which when inserted lies-
close to the feed-through apertures /I of the holder 1, adjoins the
contact face 10. From said edge 13 two contact springs 1/ extend
backwards, i.e. from the contact face.l0 along the connector 2 in the
dirgction of the cable support 11. As shown in Figure 1, the contact
springs 14 are integral with the outer conductor 12, which permits good
mechanical and electrical contact and a simple fitting of the components
of the connector. The contact springs 1/l are made by providing the outer
conductor 12 with two projecting strips, which are then bent over. In
order to facilitate this bending, in the embodiment of Figure 1
relatively short and narrow notches 15 are provided on either side of
the contact springs. These notches 15 can be very short and can be
omitted if desired. In order to produce a greater contact surface, each
contact spring in the embodiment shown is provided with a shoulder 16,
but this is not essential for the invenlion.

The holder 1 is also proviﬁed with clamping members 17 for
clamping the connector é when it is fitted in the body 3 of the holder
1. These clamping members 17 have a spring action and are formed in such

a way that the connector 2 can be inserted simply into the holder 1 and
is locked well when inserted.
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The connectors shown in Figure 2 according to one embodiment of
the invention are inserted into holes of the holder 1 formed for the
purpose. These holes are bounded by, inter alia, a supporting floor 5
and supporting walls 6, the supporting walls 6 being provided with
positioning ribs 7. A coaxial cable 20 is connected to each of the two
connectors 2. The holder 1 of Figure 2 also has a body 3 with feed-

through apertures 4, through which contact pins 21 can be inserted. Two

of these contact pins 21, which are fixed to a complementary connector’

(not shown), are shown by way of illustration in Figure 2. The contact
pin (earth pin) 21, which in the figure lies next to the connector 2
shown as the lower one, makes both mechanical and electrical contact
with the contact spring 1/l of said lower connector 2. The contact pin
(signal pin)} 21, which is inserted into the contact hole of said
connector 2, contacts a contact member 22 situated iu the body 8 of the
connector 2 at contact places 23 formed for the purpose. The inner
conductors 24 of the coaxial cables 20 are also connected to said
contact members 22. The outer conductors 25 of the coaxial cables 20 are
clamped in a part of the outer conductor 12 of the connector 2 forming a
cable <lip. Iﬁ the embodiment shown, the cable clip is integral with the
outer conductor 12 of the connector 2, so that an electrical contact is
established between the outer conductor 25 of the coaxial cable and the
outer conductor 12 of the connector 2.

The contact springs l“.extending from the edge 13 lying near the
contact facello of the connector 2 have a contact place 30 which is
formed by a slight curvature of the contact springs 1lll. Such a curvature
causes an increased local contact pressure and thus ensures an improved

electrical contact between the contact pins 21 and the contact springs

- 14, In order to make the insertion of the connectors easier, the contact

springs 1!l are formed in such a way that they have a relatively long
first part extending essentially'between the edge 13 and the contact
place 30. This first part forms a slight angle relative to the body 8,
so that on insertion of the connectors the spring force of the contact

springs 1l against the contact pins (earth pins) 21 is increased only
slowly.
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The second part of the contact springs 14 lving between the
contact place 30 and the free end 31 forms a larger and cpposite angle
relative to the body 8, in order to provide the curvature of the contact
places 30. The ratio between the length of the contact springs 14 and
the force exerted by said contact springs 14 on the contact pins 21 is
selected in such a way that, on the one hand, the connector 2 can be
pushed easily along the contact pins 21 and, on the other, the spring
force is sufficient to ensure a good electrical contact.

In embodiment shown in Figure 2 the connectors 2 each contact two
contact pins 21, one of which is an earth pin, and one a signal pin. It
is also possible to make the connector according to the invention in
such a way that each set of contact pins 21 has two signal pins and one-
earth pin. The signal/earth ratio of the contact pins depends on the
number and these positions of the contact places in the connector, this
number and these positions being determined by the signal pins and
contact members inside the connector and the contact springs outside the
connector. :

Other cables can also be'used instead of the coaxial cables shown.
A greatly reduced energy loss from radiation will always be achieved by
not cutting the contact springs 14 out of the surface of the outer
conductor 12, but forming them, for example, by means of a strip
projecting outside the outer conductor 12 and being bending it back.
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Claims

1. - Connector (2), comprising a body (8) of electrically insulating
material, contact members (22) fitted in the body, and an outer
conductor (12) fitted around the body, the body (8) being provided at
a contact side (10) with one or more contact holes (9) for receiving
signal pins (21) of a complementary connector and contacting them with
the contact members (22), the outer conductor (12) being provided with
one or more strip-type contact springs (14) shaped as rearward bent lugs
and extending along the connector for contacting earth pins (21) of the
complementary connector, the contact springs (14) being made integral
with the outer conductor (12) and extending essentially from an edge
(13) of the outer conductor (12), which edge (13) coincides with  the
contact side (10) of the body in such a way that the outer conductor
(12) has an essentially uninterrupted periphery, characterised in that
the connector is of the twinax type having two contact members 22
enclosed by the outer conductor (12) and in that the strip-type contact
springs (14) are shaped as rearward outward bent lugs.

2. Connector according to Claim 1, wherein contact springs (14) are
fitted on opposite sides of the connector (2). ’
~

3. Connector according to any of the preceding claims, wherein at
least two adjacent contact springs(l14) are provided at one side of the
connector(2).

4. Connector according te any of the preceding claims, wherein a
contact spring (14) for contacting more than one earth pin (21) is split

over at least a part of its length.

5. Connector according to any of the preceding claims, having an

essentially rectangular periphery.

6. Outer. conductor (12) for a connector (2) according to any of the
preceding claims, said outer conductor being made of electrically
conducting material, being shaped to fit around the body (8) of said
connector and being provided with one or more strip-type contact springs
(14) extending from said outer conductor for contacting earth pins (21)
of a complementary connector, said contact springs (14) being made
integral with the outer conductor and extending essentially from an edge
(13) of said outer conductor, in such a way that the outer conductor
(12) has an essentially uninterrupted periphery characterized in that

the strip-type contact springs (14) are shaped as rearward outward bent
lugs.

7. Connector according to any of the preceding claims provided with
a cable support (1l) to clamp an outer conductor of a twinax cable means
of a crimp connection.

REPLACEMENT SHEET
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Abstract

CONNECTOR

Connector, comprising a body of electrically insulating material,
contact members fitted in the.body, and an outer conductor fitted around
the body, the body being provided at a.contact side with cne or more
contact holes for receiving signal pins of a complementary connector and
contacting them with the contact members, the outer conductor being
provided with one or more strip-type contact sprinés extending aléng the
connector, for contacting earth pins of the complementary connector, the
contact springs being made integral with the outer conductor, an edge of
the outer conductor lying at least in the vicinity of the contact side
of the body, and the contact springs extending essentially from the said
edge along the outer conductor, in.such a way that the ocuter conductor

has an essentially uninterrupted outer periphery.

Fiqure 1
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