Office de la Propriete Canadian CA 2967166 A1 2016/08/04

Intellectuelle Intellectual Property
du Canada Office (21) 2 967 1 66
v organisme An agency of 12y DEMANDE DE BREVET CANADIEN
d'Industrie Canada Industry Canada CANADIAN PATENT APPLICATION
13) A1
(86) Date de dépd6t PCT/PCT Filing Date: 2016/01/21 (51) Cl.Int./Int.Cl. HOTR 13/64/73(2011.01),
(87) Date publication PCT/PCT Publication Date: 2016/08/04 HOTR 9/05(2006.01)
: : - _ (71) Demandeur/Applicant:
(85) Entree phase nationale/National Entry: 201/7/05/10 ROSENBERGER HOCHFREQUENZTECHNIK GMBH &
(86) N° demande PCT/PCT Application No.: EP 2016/000105 CO. KG, DE
(87) N° publication PCT/PCT Publication No.: 2016/120005 (72) Inventeurs/Inventors:
(30) Priorité/Priority: 2015/01/30 (DE20 2015 000 750.3) ZEBHAUSER, MARTIN, DE;

BREDBECK, TILL, DE;
ARMBRECHT, GUNNAR, DE;
KUNZ, STEPHAN, DE

(74) Agent: PERLEY-ROBERTSON, HILL & MCDOUGALL
LLP

(54) Titre : ENSEMBLE CONNECTEUR ENFICHABLE A MANCHON COMPENSATEUR
(54) Title: PLUG CONNECTOR ARRANGEMENT WITH COMPENSATION SLEEVE

SI“{‘ PAw m&mmwm WA LT A
. A ZI IS 1‘3"‘,;, ANNANRRN sl

XA ‘3"31

Py 4V ;;‘ AANRRNNTNY )
- ‘ Wa AV EEA AN wlww;

A\
"32 60 00

(57) Abréegée/Abstract:

The present invention relates to a plug connector arrangement (10) comprising a plug connector (20) and a cable (30) connected
thereto, comprising at least one inner conductor (32) and an outer conductor (34) surrounding the inner conductor (32), wherein
the outer conductor (34) of the cable Is electrically connected to an outer conductor housing (24) of the plug connector (20). The
plug connector arrangement (10) additionally comprises a sleeve part (50) which surrounds the inner conductor (32), has
approximately the same inner diameter (D) as the outer conductor (34) of the cable, adjoins a front axial end (A) of the outer
conductor (34), and continues a shielding of the inner conductor in the direction of the front cable end.
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(57) Abstract: The present invention relates to a plug connector arrangement (10) comprising a plug connector (20) and a cable (30)
connected thereto, comprising at least one mner conductor (32) and an outer conductor (34) surrounding the inner conductor (32),
wherein the outer conductor (34) of the cable 1s electrically connected to an outer conductor housing (24) of the plug connector (20).
The plug connector arrangement (10) additionally comprises a sleeve part (50) which surrounds the mner conductor (32), has
approximately the same mner diameter (D) as the outer conductor (34) of the cable, adjomns a front axial end (A) of the outer
conductor (34), and continues a shielding of the inner conductor in the direction of the front cable end.

(57) Zusammenfassung: Die vorliegende Ertindung betrifft eme Steckverbinderanordnung (10) mit einem Steckverbinder (20) und
ceinem daran angeschlossenen Kabel (30) mit mindestens einem Innenleiter (32) und emem den Innenleiter (32) umlaufenden
Aullenleiter (34), wobel der Aullenleiter (34) des Kabels elektrisch mit einem AubBenleitergehiuse (24) des Steckverbinders (20)
verbunden ist. Die Steckverbinderanordnung (10) umfasst ferner ein den Innenleiter (32) umlautendes Hiilsenteil (50) mit etwa

demselben Innendurchmesser (D) wie der Aullenleiter (34) des Kabels, das an emn vorderes axiales Ende (A) des Aullenleiters (34)
angrenzt und eine Schirmung des Innenleiters in Richtung auf das vordere Kabelende fortsetzt
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Plug connector arrangement with compensation sleeve

The invention relates to a plug connector arrangement which consists of a plug
connector and a cable connected thereto. The cable has at least one inner
conductor and an outer conductor surrounding the inner conductor, wherein the
outer conductor is electrically connected with an outer conductor housing of the

plug connector.

The plug connector has a plug-side end for connecting the plug connector with a
mating plug connector and a cable-side end to which the cable is attached
(preferably inseparably by means of soldering or crimping). The inner conductor
of the cable is thereby connected electrically with an inner conductor part of the
plug connector such as a contact pin or a contact socket and the outer conductor

of the cable is connected electrically with the outer conductor housing of the plug
connector surrounding the inner conductor part, so that preferably a continuous
shielding is formed from the cable to the plug-side end of the plug connector.

In order to create the connection between the plug connector and the cable, it is
known for the outer conductor housing, which consists of an electrically
conductive material and is, at least in sections, sleeve-formed, to be crimped or
pressed together with an axial end section of the outer conductor. For this
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purpose, during the manufacture of the plug connector arrangement the cable is
stripped, or sections of the cable sheathing are removed, at its front end, so that
the outer conductor is exposed. The outer conductor housing surrounding the
outer conductor is then pressed together with the outer conductor.

However, it has been found that a plug connector arrangement manufactured in
the conventional manner described is often not optimally electrically matched in
the region of the connection between the plug connector and the cable. In
particular, undesired deviations from the intended characteristic impedance can
occur in the connection region, for example an undesired increase in impedance.

In view of the described probiems it is the object of the present invention to
provide a stable, high tensile strength connection between the plug connector
and the cable which is also optimally electrically matched, preferably over its
entire extension in the longitudinal direction of the cable.

This problem is solved by means of a plug connector arrangement according to
claim 1. Advantageous further developments of the invention are described in

the dependent claims.

The plug connector arrangement according to the invention has a sleeve part
surrounding the inner conductor which adjoins the front axial end of the outer
conductor and thus continues the outer conductor (or an inner conductor
shielding) in an axial direction (in the direction of the plug-side end of the plug
connector). It is thereby important that the sleeve part has approximately the
same inner diameter as the outer conductor of the cable. In other words, the
sleeve part surrounds the inner conductor of the cable in an outer-conductor-free
region which s provided at the front cable end in order to make possible a
connection of the inner conductor with the inner conductor part of the plug
connector. Preferably, the sleeve part is provided between the front axial end of

the outer conductor and an axial limit stop of the plug connector.

The invention is based on the knowledge that, in order to achieve an impedance
which remains the same in the longitudinal direction of the cable without
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changing the cable geometry, the distance between the inner conductor and the
outer conductor of the cable must also substantially remain the same. For
example, an increase in the distance between the inner conductor and outer
conductor of the cable generally leads to an inductive region or to an undesired
increase in impedance. In conventional plug connector arrangements, an
undesired abrupt change in the distance between the inner conductor and its
shielding generally occurs at the front axial end of the outer conductor whereas,
according to the invention, as a result of the sleeve part the shielding is aiso
continued in the region of the front axial end of the outer conductor at a constant
distance from the inner conductor, so that no change in impedance occurs In this

region.

Preferably, the ratio between the inner diameter of the sleeve part and the inner
diameter of the outer conductor lies between 0.9 and 1.2, particularly preferably
between 0.95 and 1.1, in particular between 0.98 and 1.05, so that the outer
conductor transitions at its axial front end in a practically step-free manner into
the sleeve part or actually lies against this in a practically step-free manner. In
this way, an abrupt change in the distance between the inner conductor and its
shielding at the front end of the outer conductor is reliably prevented.

The sleeve part can be formed in a single part as a closed cylinder-barrel-formed
sleeve and in this case, starting out from the front cable end, is pushed over the
inner conductor (or over several inner conductors) in the direction of the front
axial end of the outer conductor. Alternatively, the sleeve part can also be
formed as an open sleeve which is only closed by means of a pressing operation
when attaching the sleeve, and then surrounds the inner conductor on all sides.
As a further alternative, the sleeve part can consist of two or more sleeve shells
which are placed on the inner conductor from different sides. Preferably, the
sleeve part is in the form of a substantially cylinder-barrel-formed tube section or
tube and consists of a conductive material such as a metal, in particular copper,

silver or similar.

In addition to the sleeve part, the cable can have a supporting sleeve
surrounding the inner conductor on the side of the sleeve part facing away from
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the plug connector. Particularly if the supporting sleeve is arranged radially on
the outside of the outer conductor, it has proved advantageous if the Inner
diameter of the éupporting sleeve is somewhat larger than the inner diameter of
the sleeve part, so that the supporting sleeve can be fitted onto the outside of the
outer conductor without any problem, while, whereas the sleeve part can be
fitted onto the outside of the inner conductor, it cannot be fitted onto the outside
of the outer conductor. This ensures that a substantially constant distance
between the inner conductor and the shielding is maintained over the entire
length of the cable end. Unlike the supporting sleeve, the sleeve part s arranged
axially next to the outer conductor, but preferably not in the same radial plane as
the outer conductor, so that the outer conductor and the sleeve part do not

overlap in the longitudinal direction of the cable.

The supporting sleeve can serve to hold and fix in place the front end of the
outer conductor, in particular if the outer conductor is in the form of a wire braid
or similar. In this connection it has proved advantageous if the plug-connector-
side end of the supporting sleeve substantially coincides with the axial front end
of the outer conductor in the longitudinal direction of the cable, so that the
supporting sleeve supports and holds the outer conductor as far as its front axial

end.

In order to achieve an optimal electrical and mechanical connection between the
outer conductor, the supporting sleeve and the outer conductor housing it has
oroved advantageous for the outer conductor to be folded back over the
supporting sleeve. In this case, a particularly durable and stable crimped
connection between the outer conductor, preferably in the form of a wire braid,
and the supporting sleeve or the outer conductor housing can be created by

pressing.

Preferably, the distance between the cable-side end of the sleeve part and the
plug-connector-side end of the supporting sleeve or the outer conductor folded
back over this is less than 2 mm, in particular less than 1 mm. It is particularly
advantageous if the cable-side end of the sleeve part lies directly against the
plug-connector-side end of the supporting sleeve or the outer conductor folded
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back over this. In this case, an electrical connection between the outer conductor
and the outer conductor housing is not only established directly, but also
indirectly via the sleeve part.

In a particularly preferred embodiment of the invention, the sleeve part and/or the
supporting sleeve are, at least in sections, in the form of a cylinder-barrel-formed
sleeve such as a crimp sleeve, which can be formed either as a single part or
can consist of several cylinder shell parts. The inner diameter of the sleeve part
can be matched to the outer diameter of an insulation surrounding the inner
conductor(s) and/or the inner diameter of the supporting sleeve can be matched
to the outer diameter of the outer conductor.

As already indicated, the outer conductor housing preferably includes a sleeve
section to receive the cable end, wherein a wall of the sleeve section lies radially
on the outside of the sleeve part and/or the supporting sleeve. In other words,
the sleeve section is designed to accommodate the cable end at least as far as
the supporting sleeve. On the one hand, this ensures a continuous shielding of
the inner conductor. On the other hand it is possible, by simple means, to press
the sleeve section together with the cable by applying a radial pressing force
from the outside to the wall of the sleeve section. As a result, the cable is held to
the plug connector in a manner resistant to tensile force.

According to a particularly important aspect of the invention, the plug connector

arrangement has one or more crimped connections between the sleeve section
of the outer conductor housing and the cable on the level of the sleeve part

and/or on the level of the supporting sleeve. It has proved particularly
advantageous to provide a first crimped connection in the region of the sleeve
part and at least one second crimped connection in the region of the supporting
sleeve. On the one hand, this guarantees a good electrical contact and a stable
mechanical connection between the outer conductor and the outer conductor
housing. On the other hand it is ensured that both the supporting sleeve and also
the sleeve part are fixed in place, both relative to the outer conductor and also

relative to the inner conductor.
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In order to achieve optimal characteristic. impedance behaviour it has proved
expedient for the plug-connector-side end of the sleeve part to rest directly
against an axial limit stop of the outer conductor housing. Starting out from the
axial limit stop, the outer conductor housing preferably has an inner diameter in
the direction of. the plug-side end of the plug connector which substantially
corresponds to that of the outer conductor of the cable. The distance between
the axial limit stop of the plug connector and the front axial end of the outer
conductor preferably substantially corresponds to the axial dimension of the

sleeve part.

In order to achieve an economical manufacturability and in order to achieve a
comparatively light cable weight it has proved advantageous for the outer
conductor to be In the form of a braid such as a wire braid. A wire braid is also
particularly suitable for creating a crimped connection and is suitable for folding
back over the supporting sleeve.

On the other hand, the inner conductor can be in the form of a core surrounded
by a dielectric or one or more insulated wires. For example, one or more inner
conductor pairs are provided for the transmission of one or more differential
signals via the cable. Two inner conductor pairs can for example run in a star
quad configuration. Preferably, all the inner conductors are surrounded by the
common outer conductor in the form of a wire braid.

The cable can be a coaxial cable, a shielded twisted-pair cable, a shielded star
quad cable or similar. Such cables are generally used to transmit HF signals,
wherein in this case an optimal electrical matching is particularly important in

order to avoid a distortion of the signal.

The invention is explained In the following description with reference to the
enclosed drawings, in which:

Fig. 1 shows a schematic side view of a piug connector arrangement according
to the invention, partially represented as a longitudinal section, and
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Fig. 2 shows a cross-sectional view through the plug connector arrangement
shown in Fig. 1 (sectional plane S),

The plug connector arrangement 10 according to the invention represented
schematically in Fig. 1 consists of a plug connector 20, for example a coaxial
plug connector and a cable 30 attached thereto, for example a coaxial cable, a
star quad cable or similar.

The plug connector 20 is designed for connection with a mating plug connector,
for example a socket part, at its plug-side end, shown on the left in Fig. 1. The
cable 30 is attached. in a manner resistant to tensile force, at a cable-side end of

the plug connector 20, shown on the right in Fig. 1.

The cable 30 has (in this case, by way of example) a total of four stranded inner
conductors 32 in the form of wires, each covered with an insulation. In each case
two inner conductors 32 form differential conductor pairs for the transmission of
differential signals, for example HF signals or similar. The four inner conductors
32 are surrounded by a common outer conductor 34 in the form of a wire braid
which shields the inner conductors 32 from the outside. The wire braid lies
against the outside of the wire insulation. The outer conductor 34 Is surrounded
on the outside, coaxially, by a cable sheathing 80 made of a non-conductive

material such as a plastic.

The inner conductors 32 are each electrically connected at their front end facing
the plug connector 20 with inner conductor contacts (not shown) of the plug
connector 20. The outer conductor 34 is electrically connected at its front end
section facing the plug connector 20 with an outer conductor housing 24 of the
plug connector which continues the shielding of the inner conductors 32 as far as

the plug-side end of the plug connector 20.

The front cable end is accommodated in a tube-like sleeve section 26 of the
outer conductor housing 24 which, starting out from a base section of the outer
conductor housing 24, projects on the cable side. The inner diameter of the
sleeve section 26 substantially corresponds to the outer diameter of the cable
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sheathing 30, so that the cable 30 can be introduced into the opening formed by
the sleeve section 26.

The cable sheathing 80 is removed at the front end of the cable 30, so that the
outer conductor 34 is exposed and can be brought into electrical contact with the

wall of the sleeve section 26.

In order to provide better fixing of the front axial end A of the outer conductor 34
and in particular in order to prevent damage to the inner conductor 32 during the
manufacture of a crimped connection between the outer conductor 34 and the
outer conductor housing 24, a supporting sleeve 60 is provided on a front section

of the outer conductor 34.

The wire braid of the outer conductor 34 is folded back over the front end of the
supporting sleeve, so that the wire braid of the outer conductor 34 lies against
the supporting sleeve 60 on the inside and outside. As a result, the wire braio
lying against the front end of the supporting sleeve 60 forms the front axial end A
of the outer conductor 34

As is clearly shown in Fig. 1, a space without outer cable conductor'is formed
between the axial end A of the outer conductor 34 and a limit stop 25 of the plug
connector in which the distance between the inner conductors 32 and the sleeve
section 26 is considerable. In conventional plug connector arrangements, this
distance between the inner conductor and shielding, which changes abruptly at
the front end A of the outer conductor 34, leads to an inductive region with

inadequate electrical matching.

According to the invention, in this space without outer cable conductor a sleeve
part 50 consisting of an electrically conductive material is arranged radially on
the outside of the inner conductors 32. The inner diameter of the sleeve part D
substantially corresponds to the diameter of the outer conductor 34 so that,
starting out from the axial end of the outer conductor 34, no abrupt change in the
inner diameter of the shielding occurs as far as the plug-connector-side end of
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the sleeve part 50. The cable-side end of the sleeve part 50 lies directly against
the axial end A of the outer conductor 34.

On the other hand, the plug-connector-side end of the sleeve part 60 preferably
lies against an axial limit stop 25 of the outer conductor housing 24. Starting out
from the limit stop 25, an outer conductor region 28 of the outer conductor
housing 24 is provided in which the inner diameter of the outer conductor
housing 24 substantially corresponds to the inner diameter D of the outer
conductor 34. As a result, the shielding is continued in the direction of the plug-
side end of the plug connector at a constant distance from the inner conductors.

In Fig. 2, the plug connector arrangement according to the invention is shown in
cross section in the sectional plane S running through the sleeve part 50. The
four inner conductors 32 surrounded by the sleeve part 50 are clearly shown.
The sleeve part 50 is in turn surrounded by the sleeve section 26 of the outer
conductor housing 24. The wall of the sleeve section 26 is pressed from outside
against the sleeve part 50 by applying a radial pressing force from the outside
against the sleeve section 26.

The invention is not limited to the embodiment described. In particular, the sleeve
part can also be formed differently. It is in particular important that the sleeve part
continues the outer conductor, starting out from its axial end, in the direction of
the front cable end, maintaining the distance between the inner conductors and

the shielding.
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(New) claims

(clean version)

Plug connector arrangement (10) comprising a plug connector (20) and a
cable (30) connected thereto, comprising at least one inner conductor (32)
and an outer conductor (34) surrounding the inner conductor (32), wherein
the outer conductor (34) of the cable is electrically connected to an outer
conductor housing (24) of the plug connector (20), further comprising:

a sleeve part (50) surrounding the inner conductor (32) which has
approximately the same inner diameter (D) as the outer conductor (34) of
the cable, which adjoins a front axial end (A) of the outer conductor (34)
and which continues a shielding of the inner conductor in the direction of
the front cable end; and

a supporting sleeve (60) surrounding the inner conductor on the side of the
sleeve part (50) facing away from the plug connector, wherein the outer
conductor (34) is folded back over the supporting sleeve (60), wherein the
outer conductor housing (24) includes a sleeve section (26) to receive an
end of the cable (30), wherein a wall of the sleeve section (26) lies radially
on the outside of the sleeve part (50) and the supporting sleeve (60),
characterised by several crimped connections between the sleeve section
(26) of the outer conductor housing (24) and the cable (30) on the level of
the sleeve part (50) and on the level of the supporting sleeve (60).

Plug connector according to claim 1, characterised in that the sleeve part

(50) is a cylinder-barrel-formed sleeve.

Plug connector arrangement according to claim 1 or 2, characterised In

that the cable-side end of the sieeve part (50) lies directly against the axial
end (A) of the outer conductor (34) and/or the plug-connector-side end of
the sleeve part (50) lies directly against an axial limit stop (25) of the outer
conductor housing (24) at which the outer conductor housing 24 has

substantially the same inner diameter (D) as the outer conductor (34) of the
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cable.

Plug connector arrangement according to one of the claims 1 to 3,
characterised in that the outer conductor (34) is in the form of a braid, for
example a wire braid, and/or the inner conductor (32) is in the form of a

core surrounded by a dielectric or one or more insulated wires.

Plug connector arrangement according to one of the claims 1 to 5,
characterised In that the cable (30) is a coaxial cable, a shielded twisted-
pair cable, a shielded star quad cable or similar.
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