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The invention relates to @ coaxiasl sennestor provided with at
lgast one electrical contact element having a contact side in the form of
@ coaxial inner and ocuter contact sember for making contact with a
further comnector, and having a connection side in the form ef connectiecn
ends, which extend from the inner and cuter centact member, for
connecting elerctrical wiring,

Coaxial connectore are in pracztice used on a large scale for
radio-fregquency (RF) commections in radio and telavision sets,
telecomzunication eguipment such as telephone sets and the like. Two main
groups can be distinguished, i.e. connectors for mounting on a printed-
circuit board and cable connectors. In the case of the cenne:tors'fnr
mounting on a printed eireuit board, a further distinstion can be drawn
between connectors with cennection ends for so-called surface neunting
and connectorz with ccnnection ends for mounting in & hole in the boazd
(the so-called through-meuntiag).

A special group is formed by the coaxial connectors provided
with switching contacts. This usually involves connectors in which the
inner contact member i= composed of twe switching contact elemants. One
switehing contact element then functicns as a contact member for making
contact with & further ¢onnector, while the other switching coentact
element forms an auxiliary contact member. In the state where no external
contact is made, the two switching contact elements are electrically
connected to each other. This connection is automatically broken when
contact is made with a further cennector.

Connectors of this type are used, for example, in portable,
wizelese telephene sets which, in sddition to their own built-in serial,
must be able to be connected te an external aerial, for example when used
in a vehicle. In the state where no extermal contact is made, the
trangmiszicn output of the telephone set is coupled, via the switching
contact elements, with the serial built inte the set. In the state where
external eontact is made, the switching centact element, which functions
as the inner contact pember, connacts the transmisaion cutput to an
external aerial. 0f course it is also possible for the outer contact
mezber only oz for both the inner and the cuter contact member to be
provided with switching contact elements. : -
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As is known, care should be taken, when coupling RP coaxial
wires, to ensure that the characteristic impedances of the membezrs to be
cennected are substantially satched, in erzdexr to substantially limit
lozses resulting from reflections and the like. This ebviously also

S applies tc the connection elexents employed, such as comnecters and the
1like, which, in the case of mounting on a printed-circuit boasrd, may ke
cennacted directly to, for exanple, the transmitting atage on the board.

Coaxial connectors provided with seans for impedance control or
mateching are knewn from the prior art. See, for example, US-A-3,873,785

10 and US-A=4,749,968. In order to achieve 3 desired iapedance, use ic made
of passive electronic components such as resistors, ¢oils and capaciters
which are accommodated in the connector casing. In addition to the faet
that these components take up relatively large ameunts cf space, which
has an adverse effect on the dimensions of the connectors, it is

15 disadvantageous also from the azsembly point of view to mount separate
Tosistors, coils and the like in the coanector casing and coanect them
electrically to the contact meabers in questien.

The object of the invention is, in the first instance, to
provide a ccaxial conmector having facilities for jmpedance control or

20 matching, without the use of electronic compenents suth &5 resisters,
ecoils, capacitors and the like.

According to the invention, this object is schieved by there
beiny disposed in the connector a body of electrozonductive material
which extends between the connection ends and is electrically separated

25 ‘therefronm.

The body of electroocnductive material essentially acts as a
capacitive coupling mediun between the connection ends for the a.c.
eignals, or electrical signals which reverse polarity in a different
manner, which are to be exchanged via the connecter, and thus influences

30 the electrical connection inpedance of the connecter. A direct
electrically conducting connection of the body to the connectien ends, as
‘when using sepatate capacitors and the lfke, is wwmecessary in the case
of the connector acsording to the invention. The degree to which the
electroconductive body influences the impedance depends, in a manner

3% known per se, on the dimensions and the ghape of the surfaces of the body
and the connection ends, as well as on the distance therebetween. The
medium (dielectric) situated between the confronting surfaces likewise
affects the degree of capacitive coupling.

In a further embodiment of the coaxial connector according to
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the inveantien, in which the inner and/or cuter contact member comprises
switching contact elements which, in a £irst position, make electrical
eontact and, in a gecond position, ave electricslly separated, each
provided with connection ends extending tewards the connection side, the
bedy of electroconductive saterial extends between the commaction ends of
the switching contact elements and is electricslly ssparated therefrom.

In addition to the capacitive coupling already menticned, this
embediment, in particular 8 versien based thereon in which the body of
slectrocenductive patesial is provided with a connection end for
conmnacting electrical wiring, in particular the signal earth, is advant-
ageous because mutual effective decoupling or, as the case may be,
shielding of the switching contact elements is possible thereby. In the
cage of the above-described use for wireless telephones, it is thereby
possible to prevent, in the case of 8 connected external aerial,
transmiBsicn energy leaking away to tha aerial built into the telephone
set, which would mean 8 reductien in the range of the telephone when used
in a car of the like, Thiz apart from losses due to pismatehing and the
like. Exteznal interference signals vhich reach the ewitching contact
elements are then likewise decoupled via the body in guestion.

in order to provide, in addition to a cspacitive coupling, also
a certain inductive coupling between the connection ends of the
connector, there is arranged in the connector, in & still further
enbodimant of the invention, 2 body of magnetiec material which extends
between the connection ends and is electrically separated therefrom.

The magnetic material has an electrical effect comparable to an
inductive element, such a5 a cpil, connectsd in series to the connection
ends or, as the case may be, the body of slectroconductive material, but
witheut the need for 2 direct slectrical connection therewith. Especially
in the case of telecommunication applications, the signals exchanged via
the connector are in general of such low strength that enly a functional
magnetic coupling arigses in the vicinity of the connection ends or, as
the case may be, the electrocondustive body, so that there is no risk of
undesirable radiation effects.

The degree of inductive coupling depends, inter alis, on the
length over which the connection ends and/or the elesctroconductive body
are surrcunded by the magnetiec material and on the type of sagnetic
material. In order te pubstantially limit the hysteresis losses in the
magnetic material, which arize under the influence of the a.c. signals,
and in order to achieve, for cignals of relatively low strength, a
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conneetion or terminal impedance independent of the signal strength, the
use of magnetically soft material is prefesred, preforably magmetic
material having & high initial permeability, in particular ceramic
magnetic aaterial or ferrite. One embodiment of the invention, which is

5 advantagecus in terms of assembly, is that in which the body of
electrocanductive material and the body of magneti¢ material are combined
te fora a single entity.

For the purpose of retaining the body of electroconductive
material in the casing, the body of magnetic material or a combined body,

10 an enbodiment of the connector according to the invention has eonnection
ends designed as strips, with elements which are raised with respect to
the plane therecf and in the assembled state of the cennector engage a
Televant bedy.

An effective retaining actien gnd, if requized, accurate

15 poesitioning cf the body to be disposed between the connection ends are
aghieved, in one embodiment of the invention, by the raised elaments
being lip-shaped and extending st an angle with respect to the associated
plane, each having a fixed resilient end and a raised free end, which
£see end in the assenmbled state engages the body in guestion, preferably

20 in guide slots or guide grooves formed for receiving thezein the lip-
shaped elements.

The raised elements can be punched as a whole £rom the strip-
shaped connection ends, The body of electrocenductive material may
likewise comprise a strip-shaped conductor with elements which are raised

25 with respect to the plane therecf for retaining the elsotrical conducter
in 8 duct in the material surrounding the cenductor.

Especially for use in combination with a portable telephene
set, acecording to an embodiment of the invention wherein tha ceaxial
connector is provided with a casing of electrically insulating materisl,

30 there are accommodated in the casing, in addition to one or more &oaxial
contact elements, also plug and/or socket contact elements. Via thie plug
and socket contact elements it is then possidble to exchange external
supply and other non-radic-frequency signals.

The coaxial connector according to the invention may be

35 assesbled in a simple mamner, because direct electrical connections with
the connections ends of the centact elements are unnecessary.
Consaguently the invention also provides a method for assembling a
coaxial connector as described hereinabove, provided with a casing of
electrically insulating material, the body being disposed in 8 first step
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between the connection ends of the contact membere in question, and in a
further step the assembly, thus formed, of contact membezs and body being
asccommodated from the cennection side in the casing of the connecters.

Thé invention is described below in more detail with refarence

5 to s drawn embodiment of a cosxial connector provided with gwitching
contact elements.

FPigure 1 ehows, in diagrammatic form, 8 longitudinal section
through & coaxial connector according to the invention, suitable for
pounting on a printed circuit boaszd.

10 Figure 2 shows, in diagzamaatic form, a section along the line
I1-11 of the connector depicted in Figure 1, without casing.

Figure 3 shows, in diagraamatic form, 2 view aleong the line
III-III of the connector depicted in Figure !, withsut casing.

Figure { shows, in diagrammatic form, a view of the contact

15 gide of a coaxial connector according to the invention, previded with a
casing in vwhich a plurality of plug and/cr socket contact elements are
accommodated.

Figure 5 shows, in diagrammatic form, a section along the line
V-V of the connector depicted in Pigure 4.

a6 Figure & ghows, in disgrammatic form, a field of application of
the coaxial comnaector according to the invention, in particular the
embodiment thereof depicted in Figures 4 and 5.

The exbodiment of the connecter according to the invention
depicted in Pigure 1 is of the pocket type, provided with switching

25 contact members, for mounting on 8 printed-cizcuit beard. ‘

The connector comprisgses a casing 1 of electrically insulating
material, provided with 8 coaxial contact element 2 with a contact side 3
for making contact with 3 further esnnector, and a connection side 4 for
mounting on a printed cirsuit beard 5.

30 The contact side 3 iz formed by an outer contact wember & in
the form of a cylindrical sleeve of electroconductive materisl, which
extends and flares put towards the connectien side 4 and ig provided with
8 connection and 7 terminating $in a soldering end for surface mounting on
the prSnted-cireuit beard 5. For the purpose of retaining the coaxial

35 econtact elemzent 2 in a clamping manner in the casing 1, the outer contact
menber 6 may be provided with a 1ip 8 and protuberances 9, the lip 8, in
the mounted state, engsging with its free end on 8 stop 10 formed in the
casing. The casing I may, however, alternatively engage the connection
end 7 in s clamping manner in order to retain same by a sufficient

e
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frictional force.

An inner contact amember 11 extends coaxially within the outer
contsct mamber 6 from the connection side 3. The inner contact mamber 11
and the outer contact member 6 are arranged to be electrically separated

5 from each other by means of a body 12 of electrically insulating
paterial. The inner contact member 11 consists, in the embodiment ghown,
of a firet switching contact element 13 and a second switching contact
slement 14. The first switching contact element 13 has g contact and 15
vwhich adjoins a receiving opening 16 in the body 12 for making contaet

10 with the inner contact member of a further coaxial sonnector (not shown).
The second switching contact element 14 is provided with a contact end 17
which §5 situated in the casing 12 8¢t a distance from the receiving
opening 16, The two switehing contact elesants 13, 14 are provided with.
cennection ends 18 and 19, respectively, which terminate in solédering

15 ends for surface mounting on the printed circuit board §. In the position
where external centact ic not made, or rest pesition, shown Iin Pigure 1,
the two switehing contact elements 13, 14 make electrical contact with
each other,

In accordance with the inventien there is situated, in the

20 region of the connector batween the connection ends 18, 19 of the two
gwitching contact elements 13, 14, a bedy 20 of electrocondustive
material which, in the embodiment shown, i{s surreunded by a sheath 21,

As can be seen clearly in the gectional view, depicted in

Figure 2, along the line Il-II in Figure 1, those sections of the _
25 connection ends 18, 19 of the switching contact elements 13, 14 which are

located in the sennector are constructed in the form of strips, and in

particular as cppeosite flat plate sections between which the

electroconductive body 20 extends, the latier being likewise strip-~

shaped, and in particular formed as a flat plate 20, which can be seen in
30 the view, depicted in Pigure 3, aleng the line III-III in Figure 1.

For the purpose of retaining the body 20 eor, as the case may
be, the sheath 21, betwaen the connaction ends 18, 19 in the connector,
the connection ends 18, 19 are provided with lips 22 which, with their
free end, engage the sheath 21 whieh to this end is preferably provided

35 with Blots 23. The plate-shaped body 20 of eieettoconductive material ie
provided in a similar manner with lips 24 whieh engage in a duct 25 in
the sheath 21 thereon. The body 20 is furthar provided with a connection
end 26 for connection to the printed-eirecuit board 5.

A5 can be peen clearly from Figure 1, the electroconductive
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body 20 in conjumetion with the connection ends 18 and 19, respectively,
forms plate capacitors, the capacitive ceupling mainly being a functien
of the area of the opposite plate gections, the Spacing therebatween and
the zaterial which is present between the plate pertions. In radio-
frequency applications, in particular, this capacitive coup%}ng atlects
the impedance which is perceived by an slectrical signal from the
connection side 4 of the coaxial contact element.

Connecting the connestion end 26 of the plate-ghaped body 20
to, for example, the signal earth achieves, in the state where contact is
made with @ further connector and the electrical cemnection between the
twe switching contact elements 13, 14 being broken, s shielding effect
between the two switching contact elements 13, 14. This supplementary
shielding effectively prevenis crosstalk between the electrically
separated switching contact elements 13, 14, whieh may arise egpecially
in radio-frequency appiications. External interference signals which
Teach the connsction ends 18, 19, in particular the section protruding
outzide the casing 1, are then likewise diverted to the gignal earth vis
the capacitively coupled elsctrocenductive body 20. It will be evident
that this prozotes reliable functieoning of the apparatus connected via
the coaxial sonnector according to the inventicn.

As diagrammatically indicated by dashed lines in Figure 1, it
is alsoc possible to arrange a body of electreconductive material 27
batwaen the connection ends 18, 19 and the connection end 7 of the outer
conductor 6. The body 27 may, for example, eatirely envelop the
connection ends 18, 15 or may be composad of separate loose parss,
provided, if desired, with a connectien end for mounting on the printed
cireuit board 5. Such an electrocenductive body 27 likewise regults in an
effect en the capacitive coupling between the inner conductor 1% oz, as
the case may be, the gwitching contact elements 13, 14, and the outer
cernductor 6, owing to which impedance mstehing is apain pogsible. The
Pody 27 may, in a similar manner to the body 20, be retainad by means of
lips in a duct formed in the bedy 12 (not shown).

tn additien to a body 20 with sheath 21, or a body 27 of
electroconductive material, sespectively, it is also possible to
accommodate a body of magnetic materia) Betweesn the respective connection
ends for the purpose of varying the impedance via inductive coupling.
Ceramic, ferrimagnetic material is found to be particularly suitable fer
this purpose. Soft magnetic ferrite material which has both @ high
initial permeability and a high electrical resistance is manufactured by

This Sheet Has Been Replaced

[




N DR W s : (-.-
ROV BUORER & 3P TER ;

10

18

20

28

30

35

2-96 ¢ 21110 d1 T0 SDLTHI— UKL ul\‘.\‘l’_um

AN TR by VK Al el

This Sheet Has Been Re lace

S [T o

powder pressing followed by sintering. Such a body may, for axsmple, be
constructed in the form of the jacket 21 and bé,retained therebetwsen by
means of the lips 32 of the connecticn ends 18, 19.

In cozbination with an electrocenductive bady 20, the sheath 29
being made of magnetic material, a partial eapacitive and inductive
ocoupling is possible by meany of which, for example, the impedance of the
tonnaftor can be accurately tuned for certain frequency ranges. By using
waakly electrosonductive material, an additional resistive coupling ecan
be accomplished if desires.

The coaxial connector according to Pigure 1 can be ag=embled in
a simple manner by accommodating, in a first step, the slectrocondustive
bedy 20 with its shesth 21 and/er a correspondingly shaped body of pag-
netic material of the same dimengions between tha ccnnection ends 18, 19
of the gwitching contact elements 13, 14 and then introducing the whole
in a clamping manner into the body 12 from the sonnection side &4 of the
comnecter, whereupan the thus assembled entity can be accommodated in the
easing 1.

Instead of a coaxial cormector for mounting en a printed-
circuit board, as descrided and illustrated in the above, in particular
for the technique of surface mounting, the principle of the invention ean
280 be applied to so-chlled cable connectors, where the cennecticn ends
16, 19 are provided with suitable connection terminalz for mounting
electrical cables. Connection techniques suitable for this purpose are
known per 8e in practice. It is of course alse possible to mount the
connector via a pin/hole connection on a printed-cireuit board instead of
by the szurface mounting technigue shown.

It will be evident that the principle of the invention ean also
be spplied to coaxial connectors provided with a pin~ghaped or socket-
shaped inner contact sember. The body of electroconductive and/or
magnetic material according to the invention then extends between the
connection ands of the inner contact member in question and the cuter
eontact member of the ccaxial connecter, 2ll thiz in accozdance with the
bedy 27, indicated in Pigure ' with dashed lines in the case of an
electrical conductor, and, for example, the use of s magnetic body 12 in
the c3se of an inductive coupling. Here, again, of course, combinations
of the two are gonceivable.

Figure ¢ shows the view of the contact side of a coaxial
connector 30 according to the inventian, in which, in addition to a
coaxial contact element 2, a plurality of plug and/or socket contact
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elexents 28 are accommodated in a common casing 29. Figure S shows a
section aleng the line V=V in Pigure d.

A comnector of thic type is guitable, in particular, for use in
wireless equipment where it is necessary, in addition to a radio-
frequency link, for example for connecting an extarnal aerisl, slgo to
exchange supply and contrel gignals with the apparatus in question.

Figure 6 shows an example of a wizeless telephone 31 provided
with a built«in aerizl 32 and a transmitting stage 37 which ¢an be
connected, via & eonnector 30 according to the invention and a further
connecteor 33, to an external aerial 34 of, for exanple, a car 35. Via the
contact glements 28 of the connector 30 it is possible to make
eonnections, via lines 35, te a microphene, loudspeakes supply and other
pesipheral equipment sueh as 3 modem, fax and the like.

The invention iz, of course, not limited to the application
described in the above for a wireless telaphone but tan be employed in
all those cases whare a coaxial connector with eptions for impedance
pmatching and/er improved ghielding against internal or extermal
interference signals is necessary or desirable.
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1. Coaxisl connactor provided with at laast one alectrical contact

element having & contact gide in the form of a coaxial inner and outer
contact member for making contact with a further connector, and having a
connection Bide in the form of comnecticn ends, which extenq_ from the
inner and outer contact member, for comnecting electrical wiring,
gharacterized in that there is disposed in the connestor @ body of
electrocondustive material which extends betwean the connection ands and
iz electrically separated therefrom. .

2. Coaxial conngetor acsording to Claie 1, wherein the inner
and/or outer contact member comprises switching contact elements which,
in a first position, sake electrical contact and, in a gecond position,
are electrically separated, eash provided with ¢onnection ends extending
towards the connection eide, the body of electrosonductive material
extends between the connection ends of the awitching zeatact elements and
is elestrically separated therefzom.

2. Coaxial connecter ascording to Claim 1 or 2, wherein the body
of electrocondustive material is provided with a connection end extending
towards the connection side, for connectiny electzrical wiring.

4. Coaxial connector aceerding to Claim 1, 2 or 3, wherein the
bady of electroconductive material eensisgts of at least one electrical
cenductor purrounded by elestrically acn-conductive material.

5. Coaxial connector asconding to Clainm 4, wherein the body of
electroconductive 2aterial is plate-shaped.
6. Coaxial connector aceerding to che oF aere of the preceding

tlaims, wherein there iz disposed in the connector a body of magnatic
material which extends between the connection ends and is electrically
sepazated therefrom.

7. Coaxial cennector according €0 Claim &, wherein the body of
sagnetic material is of magnetically soft material, in particular ceramic
pagnetic material or fersite having a high initial permeability.

8. Coaxial commector according to Claim € or 7, wherein the body
of electroconductive zaterisl and the body of magmetic material are
gombined to form a single entity.

8. Coaxial connertor according to Slaim 8, wherein the combined
body eonaists of an electrical conductor susrounded by magnetic material.
10, Coaxial connector according to Claim 4, 8, 6§, 7, B or §,

whaerein the connection ends are strip-shaped and having elements which
ase raised with respect to the plane of gaid connection endas such that,
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in the asszembled state of the connector, said raised elements engage the
bedy of electrocenductive material and/er the body of magnetic material,
for the purpose of retaining it between the connection ends in the
eennector.

11, Ceaxial connecter according to Claim 10, wherein the body of
electroconductive materizl cemprises a strip-ghaped conductor having
slements which are raised with respect to the plane of said conductor,
for retention thereof in a duet in the material surrounding the
electrical condustor.

12, Coaxial connector acecording to Claim 10 or !, wharein the
raised elements are lip-shaped and extend at an angle with respect to the
asgociated plane, each having a fixed rasilient end and a raised free
and, which freec end in the assembled state engages the body in gquestion,
preferably in guide slots or guide greoves formed for receiving therein
the lip-shaped elements.

13. Coaxial sennector according to one of mora of the preceding
claimg, provided with a casing of elesctrically insulating material,
further eomprising plug and/or socket contact elements accommodated in
the sasing,

1¢€. ¥ethod of assembling a coaxial connector, said connector com-
prising a cazing of electrically insulating material provided with at
least one electrical contact element having a contact side in the form of
8 coaxial inner and outer eontact mesber for making contact with a
further connector, a cofinection side in the form of connection ends,
which extend from the inner and outer contact mamber, for cennecting
electrical wiring and a body which is nmade of elactrecenductive and/or
magnetic material and extends in the casing between the connection ends,
the body being disposed in a first step between the connection ends of
said contact members, and in a fucther step the assembly, thus formed, of
contact menbers and body being accommodated from the connection eide in
the casing of the connector.
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