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(57) Abrege/Abstract:
The Invention relates to a calibration adapter with a coaxial connector (10), In particular a coaxial plug or coaxial socket or coaxial
coupler, for connecting to a coaxial connector of a device to be calibrated, In particular to a measurement port of a vectorial
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(57) Abrege(suite)/Abstract(continued):

network analyzer (VNA), wherein the coaxial connector (10) has an inner conductor part (12), an outer conductor part (14)
arranged coaxially thereto, and a male termination (16) that can be connected to the coaxial connector of the device to be
calibrated. According to the invention, the calibration adapter has a drum (26) in which at least two calibration standards (38, 40,
42, 44) are arranged, wherein said drum (26) Is rotatably arranged on a pin (32) which is connected centrally to a first cap (22) In
such a way that a longitudinal axis of the pin (32) Iis flush with a longitudinal axis of the first cap (22), wherein the coaxial connector
(10), with a second termination (18) opposite to the male termination (16), Is connected to the first cap (22) excentrically to the
longitudinal axis of the first cap (22), and the calibration standards (38, 40, 42, 44) are arranged in the drum (26) in such a way that
by the rotation of the drum (26) relative to the first cap (22), the second termination (18) opposite to the male termination (16) of the
coaxlal connector (10) can be optionally connected to one of the calibration standards (38, 40, 42, 44).
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[ Fortsetzung auf der néichsten Seite]

(57) Abstract: The invention relates to a
16 calibration adapter with a coaxial connector (10),
in particular a coaxial plug or coaxial socket
or coaxial coupler, for connecting to a coaxial
connector of a device to be calibrated, in particular
to a measurement port of a vectorial network
analyzer (VNA), wherein the coaxial connector
(10) has an inner conductor part (12), an outer

16 conductor part (14) arranged coaxially thereto, and

a male termination (16) that can be connected to
the coaxial connector of the device to be calibrated.
According to the invention, the calibration adapter
has a drum (26) in which at least two calibration
standards (38, 40, 42, 44) are arranged, wherein
said drum (26) is rotatably arranged on a pin (32)
which is connected centrally to a first cap (22)
in such a way that a longitudinal axis of the pin
(32) is flush with a longitudinal axis of the first
cap (22), wherein the coaxial connector (10), with
a second termination (18) opposite to the male
termination (16), is connected to the first cap (22)
excentrically to the longitudinal axis of the first cap
(22), and the calibration standards (38, 40, 42, 44)
are arranged in the drum (26) in such a way that
by the rotation of the drum (26) relative to the first
cap (22), the second termination (18) opposite to
the male termination (16) of the coaxial connector

(10) can be optionally connected to one of the calibration standards (38, 40, 42, 44).

[ Fortsetzung auf der niichsten Seite]
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Veroffentlicht:
—  mit internationalem Recherchenbericht

(57) Zusammenfassung: Die Erfindung betrifft einen Kalibrieradapter mit einem Koaxialverbinder (10), insbesondere Koaxial-
stecker oder Koaxialbuchse bzw. Koaxialkuppler, zum Anschluss an einen Koaxialverbinder eines zu kalibrierenden Gerétes, ins-
besondere an ein Messtor eines vektoriellen Netzwerkanalysators (VINA), wobei der Koaxialverbinder (10) ein Innenleiterteil (12),
ein koaxial dazu angeordnetes AuBenleiterteil (14) sowie ein mit dem Koaxialverbinder des zu kalibrierenden Gerites verbindbares
steckseitiges Ende (16) aufweist. Erfindungsgemil weist der Kalibrieradapter eine Trommel (26) auf, in der wenigstens zwei Kalib-
rierstandards (38, 40, 42, 44) angeordnet sind, wobei die Trommel (26) drehbar auf einem Stift (32) angeordnet ist, welcher zentrisch
mit einer ersten Kappe (22) derart verbunden ist, dass eine Liangsachse des Stiftes (32) mit einer Lingsachse der ersten Kappe (22)
fluchtet, wobei der Koaxialverbinder (10) mit einem dem steckseitigen Ende (16) gegeniiberliegenden zweiten Ende (18) exzentrisch
zur Langsachse der ersten Kappe (22) mit der ersten Kappe (22) verbunden ist und die Kalibrierstandards (38, 40, 42, 44) in der
Trommel (26) derart angeordnet sind, dass durch Drehen der Trommel (26) relativ zur ersten Kappe (22) das dem steckseitigen Ende
(16) gegeniiberliegende zweite Ende (18) des Koaxialverbinders (10) wahlweise mit einem der Kalibrierstandards (38, 40, 42, 44)
verbindbar ist.
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Calibration adapter

The 1nventlion relates to a calibration adapter with a
coaxlial connector, 1n particular a coaxial plug or coaxial

socket or coaxial coupler, for connecting to a coaxial

connector of a device to be calibrated, in particular to a
measurement port of a vectorial network analyzer (VNA),

wherein the coaxlal connector has an inner conductor part,
an outer conductor part arranged coaxlally thereto, and a

male termination which can be connected to the coaxial

connector of the device to be calibrated.
The high accuracy of the vectorial network analyzer
(VNA) 1s based on the fact that the network analyzer is

calibrated prior to actually measuring the amount and phase

of the complex reflection coefficient by connecting
calibrating standards to 1ts measurement ports. In the
meantime there 1s now a plurality of different calibration
methods. Most calibration methods use open-circuit, short-
clrcult and adaptive calibration standards for system

calibration. By connecting these calibration standards to

the measurement ports of the network analyzer, the faults
arising 1n the network analyzer which cause the measured
values to deviate from the true value, can be ascertained
and used during subsequent object measuring for
mathematical fault correction. This 1s known, for example,

from the DE 39 12 795 Al.

A typical calibration standard with short-circuited

20

Ltd

precision alr line 1s known, for example, from the D

2004 013 305. By means of a detachable short-circuit

between 1nner conduct part and outer conductor part in
conjunction with an adjusting mechanism a high-quality

precislion measuring means for an accurately adjustable
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2
dispacement amount between 1nner conductor part and

reference plane (the contact face of the outer conductor)

of the coaxial coupler of the calibration standard 1is

available, which can be adapted to any given displacement
amounts between contact faces of the outer conductor and
the inner conductor on the coaxial coupler of the device to
be calibrated and will also equalise any component
tolerances 1n the displacement amount.

The invention is based on the requirement to 1mprove a
calibration adapter of the above-mentioned kind.

According to the invention this requirement 1s met by
a calibration adapter of the above-mentioned kind.

With a calibration adapter of the above-mentioned kind
the invention provides for the calibration adapter to have
a drum in which at least two calibration standards are

arranged, wherein the drum is rotatably arranged on a pin

which i1s connected centrally to a first cap 1n such a way
that a longitudinal axis of the pin 1s flush with a
longitudinal axis of the first cap, wherein the coaxial
connector, with a second termination opposite to the male

termination, is connected to the first cap eccentrically to

the longitudinal axis of the first cap, and the calibration

standards are arranged in the drum in such a way that by

rotating the drum relative to the first cap, the second

termination opposite to the male termination of the coaxilal

conductor can be optionally connected to one of the

calibration standards.

The advantage of this 1s that by way a single

connection of the calibration adapter with a coaxial

connector of a device to be calibrated several different
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calibration standards are available without having to plug-

in a new part for each calibration adapter on the coaxial
connector of the device to be calibrated. Thus different
calibration standards can be employed with one and the same
unchanged plug-in connection which increases the accuracy
of the calibration. At the same time the construction of
the calibration adapter is mechanically easy and
inexpensive and operation of the calibration adapter 1is
easy. In addition the electrical characteristics are
improved.

In an advantageous embodiment the drum comprises four
different calibration standards.

As is normal the calibration standards comprise a
short-circuit, which electrically short-circuits the inner
conductor part of the coaxial connector with the outer
conductor part of the coaxial connector, an open-circuilt, a
termination impedance and/or a mismatch.

Conveniently the calibration standards are in arranged
in the drum in circumferential direction spaced equally
apart from each other.

In a preferred embodiment the outer conductor part 1is
screwed to the first cap.

Conveniently the first cap is screwed to the pain.

In a preferred further embodiment of the invention the
pin is screwed to a second cap at one end facing away from

the first cap.

In order to cause the drum to press in direction of
the first cap and thereby the calibration standards to
press against the second end of the coaxial connector, an
elastic spring device is provided which acts with force
upon the second cap and the drum in axial direction pushing
them apart. This spring device is, for example, a helical

spring which is arranged coaxially to the pin.
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To guide the drum the drum preferably comprises a
socket ~shaped extension extending in axial direction, which
engages in the second cap.

In oxrder to achieve, as far as possible, friction-free
sliding during rotation of the drum relative to the pin and
to the second cap, a second sliding part is arranged
between the socket-shaped extension of the drum and the
second cap, and a first sliding part 1s arranged between
the drum and the pin.

Due to the fact that a spring element is arranged
spaced radially apart from the pin between the first cap
and the drum, which acts with force upon the drum and the
first cap pushing them apart, a force acting asymmetrically
upon the drum relative to the pin results, which tilts the
drum out of the non-flush position relative to the pin and
to the first cap, thereby improving the contact pressure
between one of the calibration standards arranged inside
the rum and the second termination of the coaxial
connector. It is especially advantageous if the spring

element, with this arrangement, is arranged radially

Ly |

connector and is fastened to the

opposite to the coaxia

first cap.

A particularly inexpensive and reliable calibration
adapter is realised by forming at least one of the
calibration standards in one piece with the drum.

Conveniently the coaxial connector is connected with
the first cap in such a way that a longitudinal axis of the
coaxial connector extends in parallel with a longitudinal
axis of the first cap.

In order to prevent the inner conductor part from
knocking laterally against the rim of one of the recesses
for the calibration standards during rotation of the drum

relative to the first cap and possibly causing it to shear-
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off, an annular groove is formed on a side of the drum

facing away from the first cap, which connects recesses 1in

the drum for the calibration standards with each other and

makes a free space available for the inner conductor part.
The invention will now be explained in detail with

reference to the drawing, 1in which

Fig. 1 shows an exploded view of a preferred embodiment

of a calibration adapter according to the

invention,

Fig. 2 shows a gectional view of the calibration adapter
in fig. 1,

Fig. 3 shows a perspective view of a drum of the

calibration adapter in figs. 1 and 2,

Fig. 4 shows a plan view of the drum in fig. 3,
Fig. 5 shows a sectional view of the drum in fig. 3,
Fig. 6 shows a sectional view of the calibration adapter

in figs. 1 and 2 with a calibration standard in

the form of a termination,

Fig. 7 shows a sectional view of the calibration adapter
in figs. 1 and 2 with a calibration standard in
the form of a mismatch,

Fig. 8 shows a sectional view of the calibration adapter

in figs. 1 and 2 with a calibration standard in
the form of a short-circuit,

Fig. © shows a sectional view of the calibration adapter
in figs. 1 and 2 with a calibration standard in
the form of an open-circuit,

The preferred embodiment of a calibration adapter
according to the invention shown in figs. 1 and 2 comprises
a coaxial connector 10, which has an inner conductor part
12, an outer conductor part 14, a male termination 16 as

well as a second termination 18 opposite the male

termination 16, a contact pin 20, a first cap 22, an
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element 24 for a calibration standard, a drum 26, 1in wnich
four calibration standards are arranged, a first sliding
part 28, a pressure spring 30, a pin 32, a second sliding
part 34 and a second cap 36.

The pin 32 is centrically connected with the first cap
22 in such a way that a longitudinal axis of pin 32 1is
flush with a longitudinal axis of first cap 22. The drum 26
is rotatably arranged on pin 32. The coaxial connector 10,
with the second termination 18, is eccentrically connected,
i.e. spaced radially apart from the longitudinal axis of
the first cap 22, with the first cap 22. The coaxial
connector 10, with its second termination 18, is screwed to
the first cap 22.

As can be seen in figs. 3 to 5, in particular, four
different calibration standards, i.e. a short-circuit 38,
an open-circuit 40, a terminating resistance 42 as well as
a mismatch 44, are arranged in circumferential direction,
spaced equally apart from each other as well as from pin 32
in radial direction, in such a way that depending upon the
position of drum 26 always one of the calibration standards
38, 40, 42, 44 contacts the second termination 18 of
coaXial connector 10. By rotating the drum 26 about the pin
32 relative to the first cap 22 one desired calibration
standard 38, 40, 42, 44 can be respectively connected with
the coaxial connector 10.

The drum 26 has an axially extending socket-shaped
elevation 46 which extends into the second cap 36. The
first sliding part 28 is arranged between the pin 32 and
the drum 26. The second sliding part 34 is arranged between
the socket-shaped elevation 46 of drum 26 and the second
cap 36. Both sliding parts 28, 34 ensure, as far as

possible, a friction-free relative movement of drum 26

relative to the pin 32 and to the second cap 36.
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In order to hold the arrangement of first cap 22, drum
26 and second cap 36 together, one end of pin 32 1is screwed
to the first cap 22 and the opposite end of pin 32 1is
screwed to the second cap 36.

The helical spring 30 coaxially surrounding the pin 32
is arranged pre-tensioned between the drum 26 and the
second cap 36, thereby pressing the drum 26 in direction of
the first cap 22 and causing it to knock against the outer
conductor 14 of coaxial connector 10. This causes one of
the calibration standards 38, 40, 42, 44 to be pressed
against the second termination 18 of coaxial connector 10
thereby establishing a good electrical contact between the
second termination 18 of coaxial connector 10 and the
respective calibration standard 38, 40, 42, 44. In oxder to
rotate the drum 26 the drum is manually displaced on the
pin 32 in axial direction away from the first cap 22 in
direction of the second cap 36, held in this axially
displaced position and, at the same time, rotated relative
to the first cap 22, until a desired calibration standard
38, 40, 42, 44 isgs flush with the second termination 18 of
coaxial connector 10. The drum 26, after releasing 1it,
returns to its original position due to the force of spring
30, in which position one of the calibration standards 38,
40, 42, 44 knocks against the face of second termination 18
of coaxial connector 10 and is pressed against it by the
spring 30.

In addition, as revealed in fig. 2, a spring element
48 is arranged on the first cap 22 spaced radially apart
and opposite the second termination 18 of coaxial connector
10 in radial direction. This spring element 48 causes a
force to act asymmetrically upon the drum 26, thereby
causing the drum 26 to tilt out of the non-flush position

relative to the first cap and result in a contact pressure
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between the second termination 18 of coaxial connector 10
and a respective calibration standard 38, 40, 42, 44. This
initially non-flush position of drum 26 relative to the
first cap 22 results from the fact that the drum 26 knocks
against the outer conductor 14 of coaxial connector 10 and
not against the cap 22 as such.

Figs. 6 to 9 show four different calibration standards
and the way of making contact with the second termination
18 of coaxial connector 10. At the second termination 18 of
coaxial connector 10, on contact pin 20 of inner conductor
part not shown in detail in figs. 6 to 9 in other respects,
a contact bolt 50 is arranged so as to be spring-locaded in
axial direction, thereby evening out any tolerances. Fig. 6
shows a termination 42, fig. 7 a mismatch 44, fig. 8 a
short-circuit 38 and fig. 9 an open-circuit 40. Termination
42 and mismatch 44 are formed as plug-in sockets for a
corresponding recess in drum 26. Open-circuit 40 is formed
as an empty recess in drum 26. Short-circuit 38 is formed
in one piece with drum 26,

On the side of the drum 26 facing the first cap 22 an
annular groove 52 has been formed as shown in figs. 3 and

4, which connects the recesses in drum 26 for the
calibration standards 38, 40, 42, 44 with each other. This

annular groove 52 is used as free sgspace for the spring-

loaded contact bolts 50 during rotation of drum 26 relative
to the first cap 22 and thereby prevents a contact bolt 50
from laterally knocking against the rim of one of the

recesses for the calibration standards 38, 40, 42, 44 and

possibly preventing it from shearing-off.
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Claims

1. A calibration adapter for connecting to a coaxial
connector of a device to be calibrated, in particular to a
measurement port of a vectorial network analyzer (VNA),
wherein the coaxial connector (10) has an inner conductor part
(12), an outer conductor part (14) arranged coaxially thereto,
and a male termination (16) which can be connected to the
coaxial connector of the device to be calibrated,
characterised in that the calibration adapter has a drum (26)
in which at least two calibration standards (38, 40, 42, 44)
are arranged, wherein the drum (26) 1s rotatably arranged on a
pin (32) which is connected centrally to a first cap (22) 1in
such a way that a longitudinal axis of the pin (32) 1is flush
with a longitudinal axis of the first cap (22), wherein the
coaxial connector (10), with a second termination (18)
opposite to the male termination (16), is connected to the
first cap (22) eccentrically to the longitudinal axis of the
first cap (22), and the calibration standards (38, 40, 42, 44)
are arranged in the drum (26) in such a way that by rotating
the drum relative to the first cap (22), the second
termination (18) opposite to the male termination (16) of the
coaxial connector (10) can be connected with one of the
calibration standards (38, 40, 42, 44).

2. Calibration adapter according to claim 1,
characterised in that the drum (26) has four different
calibration standards (38, 40, 42, 44).

3. Calibration adapter according to claim 1 or 2,
characterised in that the calibration standards comprise a
short-circuit (38), which electrically short-circuits the

inner conductor part (12) of coaxial connector (10) with the
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outer conductor part (14) of coaxial connector (10), a open-

circuit (40), a termination impedance (42) and/or a mismatch

(44) .

4 . Calibration adapter according to any one of claims 1

to 3, characterised 1n that the calibration standards (38, 40,

42, 44) are arranged in the drum (26) in circumferential
direction spaced equally apart from each other.

5. Calibration adapter according to any one of claims
to 4, characterised in that the outer conductor part (14) 1is
screwed to the first cap (22).

6. Calibration adapter according to any one of claims
to 5, characterised in that the first cap (22) 1s screwed to
the pin (32).

7 . Calibration adapter according to any one of claims
to 6, characterised in that the pin (32) 1s screwed to the
second cap (36) at the end of the pin (32) facing away from
the first cap (22).

8. Calibration adapter according to claim 7,
characterised in that an elastic spring device (30) is
provided which acts with force upon the second cap (36) and
the drum (26) in axial direction pushing them apart.

9. Calibration adapter according to claim 8,
characterised in that the spring device is a helical spring

(30) which is arranged coaxially to the pin (32).

10. Calibration adapter according to any one of claims 7

to 9, characterised in that the drum (26) has a socket-shaped
extension (46) extending in axial direction, which engages in
the second cap (36).

11. Calibration adapter according to claim 10,

characterised in that a second sliding part (34) is arranged
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between the socket-shaped extension (46) of drum (26) and the

second cap (36).

12. Calibration adapter according to any one of claims 1
to 11, characterised in that a first sliding part (28) 1s
arranged between the drum (26) and the pin (32).

13. Calibration adapter according to any one of claims 1
to 12, characterised in that between the first cap (22) and
the drum (26) a spring element (48) is arranged spaced
radially apart from the pin (32), which acts with force upon
the drum (26) and the first cap (22) pushing them apart.

14. Calibration adapter according to claim 13,
characterised in that the spring element (48) 1s arranged
radially opposite to the coaxial connector (10).

15. Calibration adapter according to claim 13 or 14,
characterised in that the spring element (48) 1s fastened to
the first cap (22).

16. Calibration adapter according to any one of claims 1
to 15, characterised in that at least one of the calibration
standards (38, 40, 42, 44) is formed in one piliece with the
drum (26).

17. Calibration adapter according to any one of claims 1
to 16, characterised in that the coaxial connector (10) 1is
connected with the first cap (22) in such as way that a
longitudinal axis of coaxial connector (10) extends 1n
parallel to the longitudinal axis of the first cap (22).

18. Calibration adapter according to any one of claims 1
to 17, characterised in that an annular groove (52) 1is formed
on the side of drum (26) facing the first cap (22) which
connects recesses in the drum (26) for the calibration

standards 38, 40, 42, 44) with each other.
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19. A calibration adapter according to claim 1,

characterised in that the coaxial connector is a coaxlial plug.
20. A calibration adapter according to claim 1,
characterised in that the coaxial connector is a coaxial

socket.
21. A calibration adapter according to claim 1,

characterised in that the coaxial connector i1s a coaxial

coupler.
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