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(57) Abregé/Abstract:

The connector comprises outer and inner conductor parts, a first end for attaching a coaxial plug connector, a second end lying
opposite the first end and an electrical and mechanical reference plane. The outer conductor part between the first end of the
coaxial bushing connector and the electrical and mechanical reference plane matches the BNC standard. The connector Is
designed In such a way that at least between the electrical and mechanical reference plane and the second end of the connector
the iInner conductor part and the outer conductor part form between them over at least one predefined section a 7 mm coaxial line.
An outer conductor of the outer conductor part has an inner diameter of / mm and an inner conductor of the inner conductor part
has an outer diameter of 3.05 mm. Alir Is present as a dielectric between the inner and outer conductors.
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ABSTRACT

The connector comprises outer and inner conductor parts, a first end for attaching a coaxial plug
connector, a second end lying opposite the first end and an electrical and mechanical reference
plane. The outer conductor part between the first end of the coaxial bushing connector and the
electrical and mechanical reference plane matches the BNC standard. The connector is designed
in such a way that at least between the electrical and mechanical reference plane and the second
end of the connector the inner conductor part and the outer conductor part form between them
over at least one predefined section a 7 mm coaxial line. An outer conductor of the outer
conductor part has an inner diameter of 7 mm and an inner conductor of the inner conductor
part has an outer diameter of 3.05 mm. Air is present as a dielectric between the inner and

outer conductors.
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Coaxial Connector

Field of the invention

The present invention relates to a coaxial connector.

Background of the Invention

The BNC connector (Bayonet Navy Connector) disclosed by DE 103 06 053 A1, for example, is
well known for HF connections and comply in their dimensions with a predefined BNC standard.
A particular advantage of BNC connectors is their simple applicability. The BNC plug is pushed
into the BNC bushing and electrically and mechanically connected with a simple quarter turn. This
simple handling, however, is associated with limited electrical characteristics. Accordingly, the
transmission bandwidth in HF applications is limited to approximately 3 GHz. In precision
measurement engineering such as in network analysers or in high-frequency oscilloscopes, for
example, a plug connectors at signal input and outputs require bandwidths of up to 20 GHz.
Previously, this resulted in plug connectors on measurement at the inputs of precision
measurement instruments being specially equipped, in order to satisfy the requirements with
respect to electrical characteristics. However, if one wanted to use a cost-effective measurement
instrument for applications with lower requirements with respect to measurement accuracy that
use BNC connectors, costly retrofitting was previously required for instrument bushings, that
adapt a connection of the BNC connectors to the cost-effective measurement equipment to the

special instrument bushings of the precision measurement instrument

Summary of the Invention

Forming one aspect of the invention is a coaxial bushing connector comprising an outer

conductor part, an inner conductor part, a first end for attaching a coaxial plug connector, a
second end opposite the first end and an electrical and mechanical reference plane. The outer

conductor part between the first end of the coaxial bushing connector and the electrical and
mechanical reference plane complies with the BNC standard. At least between the electrical and
mechanical reference plane and the second end of the coaxial bushing connector the inner
conductor part and the outer conductor part form between them and over at least one predefined
segment a 7-mm coaxial line. The inside diameter of an outer conductor of the outer conductor
part is 7 mm and an outside diameter of an inner conductor of the inner conductor part is 3.05

mm and air is present as a dielectric between the inner and outer conduciors.
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Forming another aspect of the invention is a coaxial plug connector for connecting with the
coaxial bushing connector. The coaxial plug connector comprises an outer conductor part and an
inner conductor part. The outer conductor part complies with the BNC standards. The inner
conductor part and the outer conductor part of the coaxial plug connector are configured so that
when the coaxial plug connector is plugged into the coaxial bushing connector they complement
the outer conductor part and the inner conductor part of the coaxial bushing connector such that
at least in the region between the electrical and mechanical reference plane and the first end of
the coaxial bushing connector a 7-mm coaxial line is formed. The inner diameter of an outer
conductor of the outer conductor part is 7 mm and an outside diameter of an inner conductor of
the inner conductor part is 3.05 mm and between the inner and the outer conductor air is present

as a dielectric.

The connectors will be understood to be of advantage in that they can be used both with high-
precision measurement instruments with high requirements with respect to electrical
characteristics and with conventional measurement instruments with lower requirements with
respect to electrical characteristics and does not require costly adapters.

In a coaxial bushing connector of the aforementioned type the invention proposes that at least
between the electrical and mechanical reference plane on the one hand and the second end of
the coaxial bushing connector on the other hand, the inner conductor part and the outer
conductor part form between them over at least one predefined segment a 7-mm coaxial line,
wherein an inner diameter of an outer conductor of the outer conductor part is 7 mm and an
outside diameter of an inner conductor of the inner conductor part is 3.06 mm and air is present
as a dielectric between the inner and the outer conductor. This has the advantage that a BNC
compatible coaxial bushing connector is available that can be attached in addition to the
conventional BNC plugs also to specially adapted coaxial plug connectors that together with the
coaxial bushing connector according to the invention, provides an elevated transmission

bandwidth for high-frequencies. In other words, the novel coaxial bushing connector represents a
high-quality connector with respect to HF-transmission that is downward compatible in the case

where a lower transmission bandwidth is sufficient for an application with respect to conventional
BNC plugs with lower bandwidth, Using the 7-mm coaxial line, the coaxial bushing connector has
a high-precision HF-line, that in combination with an appropriate coaxial plug connector provides
a high electrical quality plug connection with high transmission bandwidth for HF signals up to 20
GHz. At the same time, corresponding measurement standards are available for 7-mm coaxial

lines that can be used.

Interference free plugging with simultaneously good electrical contact at the inner conductor can
be obtained in that an inner conductor bushing is arranged at the first end of the inner conductor

part a that is axially displaceable relative to the inner conductor part, wherein a spring Is arranged
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between the inner conductor bushing and the inner conductor part so that said spring exerts a
force on the inner conductor bushing towards the first end of the coaxial bushing connector.

The inner conductor part can be configured at the first end of the coaxial bushing connector and
the inner conductor bushing can be arranged axially in this hollow cylinder.

An inner diameter of the inner conductor bushing can comply with the BNC standard.

In a coaxial plug connector of the aforementioned type, the invention provides that the inner
conductor part and the outer conductor part of the coaxial plug connecter are configured so that

these complement the outer conductor part and the innher conductor part when the coaxial plug
connector is plugged into the coaxial bushing connecter, such that at least in the zone between
the electrical and mechanical reference plane and the first end of the coaxial bushing connector a
7-mm coaxial line is formed, in which an inner diameter of the outer conductor of the outer
conductor part is 7 mm and an outer diameter of the inner conductor of the inner conductor part
is 3.05 mm and air is present as a dielectric between the inner and outer conductor.

This has the advantage that a HF plug connection is available with particularly good electrical
properties of high transmission bandwidth for HF signals of up to 20 GHz. Because of the 7-mm
coaxial lines, previously existing measurement standards can be used.

In one embodiment, the inner conductor part and the outer conductor part of the coaxial plug
connector are further configured so that when the coaxial plug connector is plugged into the
coaxial bushing connector they form a 7-mm coaxial line over the entire axial length of the

electrical and mechanical reference plane of the coaxial bushing connector up to an end of the

coaxial plug connector facing away from the coaxial bushing connector.

The invention is described in more detail with reference to the drawings.

Brief Descriptions of the Drawings

Fig. 1 diagrammatically represents a preferred embodiment of a coaxial bushing
connector and a coaxial plug connector according to the invention in cross-

section in the unplugged condition;

Fig. 2 diagrammatically represents a cross-section of the coaxial bushing connector
and coaxial plug connector according to figure 1 plugged together;

Fig. 3 diagrammatically represents a cross-section of a preferred embodiment of the
coaxial bushing connector with a conventional BNC plug in the unplugged

condition;

Fig. 4 diagrammatically represents a cross-section of the coaxial bushing connector
with the conventional BNC plug according to figure 3 plugged together.
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Detailed Description

The preferred embodiment of a coaxial bushing connector 10 shown in figure 1 and 2 comprises
an outer conductor part 12, an inner conductor part 14, an electrical and mechanical reference

plane 16, a first end 18 for attaching a coaxial plug connecter (described in detail below), and a
second end 20 arranged opposite to the first end 18 for connecting to a coaxial cable or to a
printed circuit board (not shown). The inner conductor part 14 is configured at the first end 18 as
a hollow cylinder into which an inner conductor part 22 is axially inserted. In addition, a helical
spring is arranged in the hollow cylinder of the inner conductor part 14 which exerts a force on the

inner conductor part 22 in the direction of the first end 18.

A section of the outer conductor part 12 between the first end 18 and the electrical and
mechanical reference plane 16 of the coaxial bushing connector 10 is configured according to the
BNC standard. Between the electrical and mechanical reference plane 16 and the second end 20
of the coaxial bushing connector 10, the outer conductor part 12 and the inner conductor part 14
form between them a so-called 7-mm coaxial line. In the case of this 7-mm coaxial line the inner
diameter of an outer conductor 24 of the outer conductor part 12 is 7 mm and the outer diameter
of an inner conductor 16 of the inner conductor part 14 is 3.05 mm, and air is present as a
dielectric between the inner and outer conductor 24, 26. This results in a HF line having a wave
resistance of 50 Q. In the zone between the electrical and mechanical reference plane 16 and the
end 18 of the coaxial bushing connector 10, the inner conductor 26 has an identical outer
diameter as in the zone of the 7-mm coaxial line and the outer conductor 24 has a larger inner

diameter.

The preferred embodiment of a coaxial plug connector 30 according to the invention shown In
figure 1 and 2 comprises an outer conductor part 32, an inner conductor part 34, a first end 38 for
attaching the previously described coaxial bushing connector 10 and a first end 38 situated

opposite to the first end 40, particularly for connecting to a coaxial cable or to a printed circuit
board (not shown). The outer conductor part 32 of the coaxial plug connector 30 is configured

according to the BNC standard so that it can be connected to the known bayonette fastening of
the outer conductor part 12 of the coaxial bushing connector 10. The outer conductor part 32 of
the coaxial plug connector 30 includes an outer conductor 42 and a bayonette bushing 46 and the

inner conductor part 34 of the coaxial plug connector 30 comprises an inner conductor 44.

The larger—compared to the 7-mm coaxial line—inner diameter of the outer conductor 24 of the
coaxial bushing connector 10 in the zone between the electrical and mechanical reference plane
16 and the first end 18 of the coaxial bushing connector 10 is used for receiving the outer
conductor 42 of the coaxial plug connector 30 in the plugged condition, wherein the inner
diameter of the outer conductor 42 of the coaxial plug connector 30 is configured so that together
with the inner conductor 26 or the coaxial bushing connector 10 it forms a 7-mm coaxial line also
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in the zone between the electrical and mechanical reference plane 16 and the first end 18 of the
coaxial bushing connector 10 and said coaxial line connects seamlessly to the 7-mm coaxial line
of the coaxial bushing connector 10 between the electrical and mechanical reference plane 16

and the second end 20 of the coaxial bushing connector 10. Furthermore, the outer conductor 42
and the inner conductor 44 of the coaxial plug connector 30 are configured so that in the plugged-
in condition they continue along said 7-mm coaxial line also extending from the first end 18 of the
coaxial bushing connector 10 to the second end 40 of the coaxial plug connector 30. Overall, this
results in a plug connection forming a 7-mm coaxial line over its entire length when the coaxial
bushing connector 10 and the coaxial plug connector 30 according to the invention are plugged

{ogether.

Fig. 3 and 4 illustrate the inventive coaxial bushing connector 10 of figure 1 and 2 together with a
conventional BNC plug 50. As can be seen in figure 3 and 4, this conventional BNC plug 50, too,
can be plugged onto the coaxial bushing connector 10 according to the invention. Obviously, this
plug connection does not have the good electrical characteristics of the plug connection
represented in figure 2, but BNC plugs 50 as represented in figure 3 and 4 are used only for
applications with low requirements with respect to the electrical transmission properties such as

the bandwidth for transmission of HF signals.

In a practical application the coaxial bushing connector 10 according to the invention is mounted
on a test port of a measurement instrument, for example. Depending on the measurement task to
be carried out or the resulting requirement with respect to electrical characteristics with respect to
the plug connection a coaxial plug connector 30 according to the invention for high requirement
with respect to the electrical characteristics (high bandwidth) or a conventional BNC plug 30 for
lower requirements with respect to the electrical characteristics (low bandwidth). It is immediately
apparent, however, that in the case of the conventional BNC plug 50 no additional retrofit plane Is
required on the coaxial bushing connector 10 according to the invention but the conventional
BNC plug 50 can be attached directly to the coaxial bushing connector 10 according to the

invention without any adaptation by additional equipment.
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. Coaxial bushing connector comprising an outer conductor part ), an inner conductor part ,

a first end for attaching a coaxial plug connector, a second end opposite the first end
(18)and an electrical and mechanical reference plane , whereby the outer conductor part
between the first end of the coaxial bushing connector and the electrical and mechanical
reference plane complies with the BNC standard, characterised in that at least between
the electrical and mechanical reference plane and the second end of the coaxial bushing
connector the inner conductor part and the outer conductor part form between them and
over at least one predefined segment a 7-mm coaxial line, wherein the inside diameter of
an outer conductor of the outer conductor part is 7 mm and an outside diameter of an
inner conductor of the inner conductor part is 3.05 mm and air is present as a dielectric
between the inner and outer conductors.

Coaxial bushing connector according to claim 1, characterised in that an inner
conductor bushing is arranged at the first end of the coaxial bushing conductor on the
inner conductor part and said bushing of the inner conductor part is axially displaceable,
whereby a spring is arranged between the inner conductor bushing and the inner
conductor part so that said spring exerts a force in the direction of the first end of the

coaxial bushing connector.

Coaxial bushing connector according to claim 2, characterised in that the inner

conductor part on the first end of the coaxial bushing connector is configured as a hollow
cylinder and the inner conductor bushing is arranged passing axially through said hollow

cylinder.

Coaxial bushing connector (10) according to claim 2 or 3, characterised in that an
inside diameter of the inner conductor bushing complies with the BNC standard.

Coaxial plug connector for connecting with the coaxial bushing connector according to
any one of claims 1 to 4, the coaxial plug connector comprising an outer conductor part
and an inner conductor part , wherein the outer conductor part complies with the BNC
standards, characterised in that the inner conductor part and the outer conductor part of

the coaxial plug connector are configured so that when the coaxial plug connector is
plugged into the coaxial bushing connector they complement the outer conductor part
and the inner conductor part of the coaxial bushing connector such that at least in the
region between the electrical and mechanical reference plane and the first end of the
coaxial bushing connector a 7-mm coaxial line is formed, wherein the one inner diameter
of an outer conductor of the outer conductor part is 7 mm and an outside diameter of an
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inner conductor of the inner conductor part is 3.05 mm and between the inner and the
outer conductor air is present as a dielectric.

Coaxial plug connector according to claim 5, characterised in that the inner conductor
part and the outer conductor part of the coaxial plug connector is further configured so
that with the coaxial plug connector plugged into the coaxial bushing connector they form
a 7-mm coaxial line over the entire axial length from the electrical and mechanical
reference plane of the coaxial bushing connector up to an end of the coaxial plug
connector facing away from the coaxial bushing connector .
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