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(57) Abréegée/Abstract:
he Invention relates to a calibration standard in the form of a coaxial coupling comprising a coaxial air conductor, In particular
coaxlal connector or coaxial socket for connection to a coaxial coupler of a device that Is to be calibrated, in particular to

a
a

measuring port of a vectorial network analyser (VNA). The coaxial coupler comprises an inner conductor part (10) and a coaxial
outer conductor part (14) and a short-circuit connection is provided between the inner conductor part and the outer conductor part.

coupling sleeve (16) so that they can be axially displaced in relation to one another. A contact mechanism (18) Is located ar
configured to act selectively on the contact coupling sleeve (16), so that the latter (16) creates the short-circuit connection in tr

form of a detachable electric contact (44, 48) between the inner conductor part (10) and the outer conductor part (14), whilst at tr
same time mechanically fixing the inner conductor part (10) and the outer conductor part (14) in their relative positions.
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he Invention is characterised In that the outer conductor part (14) and the inner conductor part (10) are connected to a contact
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(57) Abstract: The invention relates to a calibration standard in
particular a coaxial connector or coaxial socket for connection to
measuring port of a vectorial network analyser (VNA). The coaxi
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the form of a coaxial coupling comprising a coaxial air conductor, in
a coaxial coupler of a device that is to be calibrated, in particular to a
al coupler comprises an inner conductor part (10) and a coaxial outer

conductor part (14) and a short-circuit connection is provided between the inner conductor part and the outer conductor part. The

\& invention is characterised in that the outer conductor part (14) and the inner conductor part (10) are connected to a contact coupling

00

lectively on the contact coupling sleeve (16), so that the latter

NSG

QO

W

sleeve (16) so that they can be axially displaced in relation to one another. A contact mechanism (18) is located and configured to act

(16) creates the short-circuit connection in the form of a detachable

electric contact (44, 48) between the inner conductor part (10) and the outer conductor part (14), whilst at the same time mechanically
fixing the inner conductor part (10) and the outer conductor part (14) in their relative positions.

[ Fortsetzung auf der niichsten Seite]



CA 02574738 2007-01-22

WO 2006/021280 A1 IHIHHVA!H PR AR 11 A AR AR

TJ, TM), europdisches (AT, BE, BG, CH, CY, CZ, DE, DK, Zur Erkldirung der Zweibuchstaben-Codes und der anderen Ab-
EE, ES, FI, FR, GB, GR, HU, IE, IS, I'T, LT, LU, LV, MC,  kiirzungen wird auf die Erkldrungen ("Guidance Notes on Co-
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Veroffentlicht:
—  mit internationalem Recherchenbericht

(57) Zusammenfassung: Bei einem Kalibrierstandard, in Form eines Koaxialkupplers mit Koaxialluftleitung, insbesondere Ko-
axialstecker oder Koaxialbuchse, zum Anschluss an einen. Koaxialkuppler eines zu kalibrierenden Geridtes, insbesondere an ein
Messtor eines vektoriellen Netzwerkanalysators (VNA), wobei der Koaxialkuppler ein Innenleiterteil (10) und ein koaxial dazu
angeordnetes AuBenleiterteil (14) aufweist und eine Kurzschlussverbindung zwischen dem Innenleiterteil und dem AuBenleiterteil
vorgesehen ist, ist die Anordnung derart getroffen, dass eine Kontakthiilse (16) vorgesehen ist, an der das AuBenleiterteil (14) und
das Innenleiterteil (10) axial zueinander verschiebbar befestigt sind, wobei ein Kontaktmechanismus (18) derart angeordnet und
ausgebildet ist, dass dieser wahlweise auf die Kontakthiilse (16) einwirkt, so dass die Kontakthiilse (16) die Kurzschlussverbindung
in Form eines l0sbaren elektrischen Kontaktes (44, 48) zwischen dem Innenleiterteil (10) und dem Aulenleiterteil (14) herstellt und
gleichzeitig das Innenleiterteil (10) und das AuBenleiterteil (14) in deren Position relativ zueinander mechanisch festlegt.
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CALIBRATION STANDARD

Description

The present invention relates to a coaxial coupling

comprising a coaxial airline, 1n particular a coaxial plug or a

pr—

coaxlal socket for connecting to a coaxial coupling of a device

to be calibrated, in particular to a measuring port of a
vectorial network analyser (VNA) , wherein the coaxial coupling
comprises an i1nner conductor part arnd an outer conductor part
arranged coaxially therewith and a short-circuit connectilon 1s

provided between the inner conductor part and the outer

conductor part.

The high level of accuracy of vectorial network analysers
(VNA) 1s based thereon that the network analyser is calibrated

before the actual measurement of the value and phase of the

complex reflection coefficient by connecting calibration

standards to 1ts measuring ports. There now exist several

it

different calibration methods. Most of the calibration methods

use “open”, “short” and “match” calibration standards for

system calibration. By connecting these calibration standards
to the measuring ports of the network analyser, the errors

arising in the network analyser which lead to a deviation of

the measurement values from the true value can be determined
and, during subsequent object measurement, be used for
computational error correction. This is disclosed, for example,
in DE 39 12 795 Al. However, these previously usual calibration
methods are still not sufficiently accurate. In order to
determine the remaining uncertainty in the directivity and
measuring port matching, it is proposed in EA guidelines that a
preclsion coaxial airline which has a defined incorrect

termination or short—circuit at its output should
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be connected to the measuring port of the previously
system-calibrated network analyser to be tested and the
reflection coefficients at the input of this airline should
be measured at a series ot measuring points within a
defined frequency range of the network analyser (EA-10/12,

EA Guidelines on the Evaluation of Vector Network Analysers

(VNA), European co-operation for Accreditation, May 2000) .
According to these guidelines, i1t is only the ripple
amplitude of the oscillations superimposed on the wvalue ot
the reflection coefficients that is evaluated, although by
way of simplification, it is assumed that this ripple
amplitude is approximately identical with the effective
source port match, although this only applies when the
effective directivity is ignored. This known verification
regulation, making use of a precision airline is theretfore
relatively inaccurate and does not enable a precise
estimation of the measuring uncertainty that i1s to be

expected, let alone any subsequent correction of the error

correction terms for source port matching.

DE 102 11 334 Al discloses a method for measuring the
effective directivity and/or the effective source port
match of a measuring port of a system-calibrated vectorial
network analyser, whereby a precision airline short-

circuited at the output 1s connected and the complex

reflection coefficient is measured at the input of this

precision airline with a series of measuring points within

a predefined frequency range. The effective directivity of

the series of measured complex reflection coefficients 1s

subjected to a discrete Fourier transform and the base band

is filtered out of the resultant spectrum. By means oif an
inverse Fourier transform, the series of effective

directivity values 1s obtained.
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The calibration standard regquired for measurements ot
this type in the form of the short-circuited precision
airline is matched to the corresponding coaxial coupling on
the device to be calibrated. Coaxial couplings are usually
designed such that, on plugging together, they abut one
another with the respective outer conductors before the
inner conductors abut one another at their end faces, 1in
order to avoid damage within the coaxial coupling. The

contact plane between the mutually abutting outer

conductors is designated the reference plane. In the case

of coaxial couplings made precisely to measure, due to

component tolerances, it would be possible for the inner

conductor of plug and socket to abut one another earlier

g—

than the outer conductors. If the plug and socket are then

pushed further together with suitable force 1in order to
permit the outer conductors also to contact one another at
their end faces, the coaxial coupling Suffers damage 1n the
region of the respective inner conductors. It 1s therefore'
usual to design the plug and the socket with different
separations of the end face of the inner conductor contact
from the outer conductor contact plane (reference plane),

so that when the outer conductors contact one another, a

separation (offset) remains between the end faces of the
inner conductors of the plug and the socket. An offset of

this type is, for example, 2/100 mm to 3/100 mm. This

protects the plug connection against damage due to forces
between the inner conductors.

However, in the aforementioned calibration method,
this offset affects the measurement result in an

undesirably negative manner or falsifies them in an

unforeseeable way and therefore diminishes the accuracy. It

is‘therefore desirable to have a calibration standard

A

available wherein the offset of the coaxial plug connection
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between the device to be calibrated and the plugged-in
calibration standard can be adjusted to zero. For this purpose,
the inner conductor of the calibration standard would have to

P
p—

be designed displaceable relative to the outer conductor of the

calibration standard. Particularly in the case of the

calibration standard in the form of the short-circuited
precision alrline, however, the short-circuit connection

between the 1nner conductor and the outer conductor 1s a

potential error source 1f 1t 1s not carried out exactly.
Therefore, 1n the calibration standard of the "short" type,

this connection 1s designed to be fixed and not detachable.

The invention provides a coaxial coupling comprising a
coaxial airline, having a coaxial plug or a coaxial socket for
connecting to a coaxial coupling of a device to be calibrated,
wherein said coaxial coupling comprises: an inner conductor
part and an outer conductor part arranged coaxially therewith,
having a short-circuit connection provided between said inner
conductor part and said outer conductor part; a contact
coupling sleeve provided on which said buter conductor part and
sald 1nner conductor part are fixed axially displaceable
relative to one another, characterizing said connection; and a
contact mechanism arranged and designed such that said contact
mechanism optionally acts on said contact coupling sleeve so

that the contact coupling sleeve creates said short-circuit

connection in the form of a detachable electrical contact
between saild inner conductor part and said outer contact part,
and simultaneously mechanically fixes said inner conductor part

and said outer conductor part in their position relative to one

another.



CA 02574738 2007-01-22

WO 2006/021280 D PCT/EP2005/008112

This has the advantage that, due to the detachable
short-circuit between the inner conductor part and the
outer conductor part in conjunction with the adjustment
mechanism, for a precisely adjustable offset between the

5 inner conductor and the reference plane (end face contact

surface of the outer conductor) of the coaxial coupling of

the calibration standard, a high qualitatively precision

'measuring means 1is avallable which is adjustable to any

desired offsets between the end face contact surfaces of
10 the outer conductor and the inner conductor on the coaxial

coupling of the device to be calibrated, and also

compensates for component tolerances in the offset, that

is, a gap between the end face contact surface of the inner
conductor of the coaxial coupling of the device to be

15 calibrated and the end face contact surface of the inner

conductor of the coaxial coupling of the calibration

standard is minimised or eliminated regardless of the

o

predetermined distances of the inner conductor from the

reference plane and the component tolerances, so that a

20 measuring error due to the offset in the coaxial couplings
of the device to be calibrated and the calibration standard

1is minimised or eliminated.
In a preferred embodiment, the contact coupling sleeve
is designed to be radially elastically deformable over a
25 predetermined axial contact range and having at least one
contact surface and is undetachably mechanically connected
to the outer conductor part such that 1t i1s undetachably
electrically conducting, whereby the inner conductor part
has a contact surface which, with the inner conductor part
30' mounted, faces toward the at least one contact surface in
the region of the radially elastically deformable axial
contact region of the contact coupling sleeve and wherein

the contact mechanism 1s arranged and designed such that,
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in order to create the electrical contact between the innér
conductor part and the outer conductor part, said contact
mechanism optionally radially elaStically deforms the
contact coupling sleeve and presses the.at least one
contact surface in the region of the radially elastically

deformable axial contact region of the contact coupling

sleeve with suitable contact force against the contact

surface of the inner conductor part. The contact surface on.

the inner conductor part is designed, for example, as an
annular collar.

Radial deformability of the axial contact region 1S
thereby achieved, for example, that in the axial contact

region the contact coupling sleeve has at least two slits

running in the axial direction, which are preferably evenly

spaced from one another in the peripheral direction.

In a preferred embodiment, in the region of the at
least one contact surface of the axial region of the
contact coupling sieeve, the axial contact region of the
contact coupling sleeve has at least one inclined surtace
elevated radially above the outer periphery of the contact
coupling sleeve, wherein the contact mechanism comprises a
coupling ring which is detachable from the contact coupling
sleeve by means of a screw thread engagement between an
external thread on the contact coupling sleeve and an
internal thread on the coupling ring and 1s fastened to the
contact coupling sleeve, movable in the axial diréction by
a screw motion relative to the contact coupling sleeve,
wherein the coupling ring has a stop surface which 1s
arranged and designed such that, on screwing the coupling
ring onto the contact coupling sleeve, said stop‘surface,
in cooperation with the at least one 1inclined surface of
the axial contact region of the contact coupling sleeve,

elastically deforms the contact coupling sleeve radially
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- inwardly in the axial contact region and presses the at

least one contact surface of the axial contact region of
the contact coupling sleeve against the contact surface ot
the inner conductor part.

The axial contact region of the contact coupling
sleeve has, for example, at least one pair of inclined
surfaces lyving mutually diametrically opposed, to which are
assigned a pair of correspondingly opposed contact surfaces

on an internal side of the contact coupling sleeve.

Suitably, the inclined surfaces are arranged evenly

spaced from one another in the peripheral direction.

In order to minimise torsional forces acting on the
contact coupling sleeve and their conduction onto the inner
conductor part during screwing on and tightening of the
coupling ring, arranged between the at least one inclined
surface of the axial contact region of the contact coupling
sleeve and the stop surface of the coupling ring 1is a
compression ring, which transmits an axially directed force
of the stop surface of the coupling ring onto the at least

g—

one inclined surface of the axial contact region of the

contact coupling sleeve.

A precisely defined sliding contact in the form of a
linear contact extending as a circular line 1n the
peripheral direction between the inside of the compression
ring and the at least one inclined surface of the axial

section of the contact coupling sleeve is thereby achieved

that an internal surface of the compression ring faCing
towards the at least one inclined surface of the axial
contact section of the contact coupling sleeve 1s formed

with a rounding, so that an internal diameter of the

compression ring increases from an end of the compression
ring facing towards the stop surface of the coupling ring

to an end of the compression ring facing towards the at
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least one inclined Surface of the axial contact region of
the contact coupling sleeve.
A mechanically particularly reliable construction -

which is simultaneously economical to manufacture and

assemble is thereby achieved that the outer conductor part

and the inner conductor part are attached to a clamping
sleeve at an internal periphery of said clamping sleeve.

By way of example, the fastening between the contact
coupling sleeve and the inner conductor part is designed as
a screw engagement between an external thread on the inner
conductor part and an internal thread on the contact
coupling sleeve.

Thereby that the internal thread is formed on the
contact coupling sleeve in the region of the slit axial
contact region of the contact coupling sleeve, with the
coupling ring tightened, a.mechanical fixing is produced
not only in the region of the pressed-together contact
surfaces of the inner conductor part and the contact
coupling sleeve, but also by a mechanical frictional
engagement in the region of.the screw thread engagement
between the inner conductor part and the contact coupling
sleeve. In thiSway, the mechanical and electrical
connection between the inner conductor part and the contact
coupling sleeve are separated, soO that the short-circuit

connection between the outer conductor part and the inner

conductor part via the contact coupling sleeve is free from

possibly varying mechanical loads, which would impair the

quality and precision of the short-circuit connection.

The invention will now be described in greater detail
by reference to the drawings, in which:

Fig. 1 shows a preferred embodiment of a calibration

standard according to the invention in the form of a

coaxial socket in a perspective view,
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Fig. 2 shows the calibration standard of Fig. 1 in a
sectional view,

Fig. 3 shows a preferred embodiment of a calibration
standard according to the invention in the form of a
coaxial plug in a perspective view,

Fig. 4 shows the calibration standard of Fig. 3 1n a
sectional view,

- Fig. 5 shows a coupling ring for the calibration
standard of Fig. 1 or Fig. 3 in a perspective view,

Fig. 6 shows the coupling ring of Fig. 5 in a
partially sectional side view,

Fig. 7 shows a compression ring for the calibration
standard of Fig. 1 or Fig. 3 in a perspective view,

Fig. 8 shows the compression ring of Fig. 7 1n a
sectional view,

Fig. 9 shows a contact coupling sleeve for the
calibration standard of Fig. 1 or Fig. 3 in a perspective
view, and ‘

Fig. 10 shows the contact coupling sleeve of Fig. 9_in

a partially sectional side view.

Figs. 1 to 4 illustrate a preferred embodiment of the
calibration standard according to the invention as a
coaxial socket (Figs. 1 and 2) and as a coaxial piug (Fi1gs.
3 and 4), which is also designated an “offset short” and,

as can be seen, in particular, from Figs. 2 and 4,

comprises the following: an inner conductor part 10 with an
adjusting screw 12, an outer conductor part 14, a contact
coupling sleeve 16, a fastening screw or a fastening nut or
coupling ring 18 and a compression ring 20. The outer
conductor part 14 and the contact coupling sleeve 16 form a
fixed unit. The inner conductor part 10 and the adjusting
screw 12 also form a fixed unit, whereby'in the embodiment

shown, the inner conductor part 10 and the adjusting screw
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12 are screwed together. The 1nner conductor part 10 1s
connected at 22 to the contact coupling sleeve 16 by means
of a screw thread engagément'(in the sectional
representation of Figs. 2 and 4, not visible) between an
external thread on the adjusting screw 12 and an internal
thread on the contact coupling sleeve 16 whereby, through
twisting the adjusting screw 12, the inner conductor part
10 is movable axially relative to the outer conductor part
14. By this means, an offset, that is, a distance between
the end face of the inner conductor part and an end face of
the outer conductor part (the reference plane) can be
steplessly set. '

As can be seen from Figs. 5 and 6, the fastening nut

or coupling ring 18 comprises an internal thread 24 and a

stop surface 26 which is formed annular, extending round 1n
the peripheral direction and oriented in the axial
direction. At an external side 28, the fastening nut or
coupling ring 18 is formed with a knurled surface 30 which
simplifies and supports a manual.twisting actuation of the
fastening nut or coupling ring 18 by a user.

As can be seen from Figs. 9 and 10, the contact
coupling sleeve 16 has an axial contact region which has a
plurality of slits 36 running in the axial direction and
evenly spaced from one another in the peripheral direction.
By these slits 36, segments 38 separated from one another
are formed in the axial contact region of the contact
coupling sleeve 16, said segments being elastidally
deflectable in the radial direction. Also arranged 1n the
slit axial contact region of the contact coupling sleeve 16
is a conically widening section 40, which forms an inclined
surface 42 in each segment 38 on the outside of the contact
coupling sleeve 16, whereby on the inside of the contact

coupling sleeve 16, opposing each inclined surface 42, a
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contact surface 44 is provided on each segment 38.

Furthermore, the contact coupling sleeve 16 has an external
thread 46 on its outer periphery. The internal thread
mentioned above of the contact coupling sleeve 16, which is

not visible due to the manner of the sectional view, 18

formed in the region of the slit axial contact region otf
the contact coupling sleeve.
As can be seen from Figs. 7 and 8, an internal surface

32 of the compression ring 20, whose function will now be

described in greater detail, 1s formed with a rounding, so
that an internal diameter of the compression ring 20 varies
over its axial extent. The compression ring 20 i1s arranged
between the inclined surfaces 42 of thé radiaily conically

and

widening section 40 of the contact coupling sleeve 16 and

the stop surface 26 of the fastening nut or coupling ring

18, such that the internal surface 32 of the compression

ring 20 lies against the inclined surfaces 42. Due to the

rounded design of the internal surface 32 of the

compression ring 20, a sliding contact line in the form ot
a circular line which is interrupted due to the slits 36
and extends round in the peripheral direction between the
internal surface 32 of the compression ring 20 and the
inclined surfaces 42 is produced.

The fastening nut or coupling ring 18 1is fastened to
the contact coupling sleeve 16 by means of a screw thread

engagement between the internal thread 24 of the fastening

nut or coupling ring 18 and the external thread 46 of the
contact coupling sleeve 16. By screwing the fastening nut
or coupling ring 18 onto this extermnal thread 46 of the
contact coupling sleeve 16, the fastening nut or coupling
ring 18 moves in the axial direction relative to the
contact coupling sleeve 16, so that an axial distance

g—

between the inclined surfaces 42 of the radially conically
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widening section 40 of the contact coupling sleeve 16 and
the stop surface 26 of the fastening nut or coupling ring
18 becomes reduced, so that the stop surface 26 of the
fastening nut or coupling ring 18 pushes the compression
ring 20 axially onto the inclined surfaces 42. In this way,
due to the sliding contact line between the inclined

surfaces 42 and the internal surface 32 of the compression

‘ring 20, a force directed in the axial direction is exerted

on the inclined surfaces 42, which, due to their

inclination, deflect the force into a radially inwardly

directed force which acts on the segments 38. By means ot
this force, with increasing screwling On of the fastening
nut or coupling ring 18, the segments 38 are pushed further
and further radially inwardly and, accordingly, radially

elastically deflected.

Tn the region of the contact surfaces 44 which are

formed radially inwardly direéted on the inside of the
contact coupling sleeve 16, the inner conductor part 10 has
an annular collar 48 which forms, on its outer periphery, a
radially outwardly directed contact surface extending round
in the peripheral direction for a short-circuit connection
between the outer conductor part 14 and the inner conductor
part 10. With increasing radial deflection of the segments
38 on screwing the fastening nut or coupling ring 18 onto
the external thread 46 of the contact coupling slieeve 16,
the contact surfaces 44 on the ihside of the contact
coupling sleeve 16 are pressed against the contact surfaCe
of the annular collar 48. As a result, an electrical
contact is produced between the inner conductor part 10 and
the contact coupling sleeve 16 with corresponding contact‘
pressure and corresponding contact area. The contact
pressure 1s created or maintained by the screwed on

fastening nut or coupling ring 18. Since the contact
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coupling sleeve 16, on the other hand, 1is firmly
electrically and mechanically connected to the outer
conductor part 14, an electrical short-circuit is produced
via the contact coupling sleeve 16 between the outer
conductor part 14 and the inner conductor part 10 at the

annular collaxr 48. The electrical short-circulit 1s reliable

and can be made to be repeatable to a sufficient level of
gquality with the arrangement according to the invention.
The radial deflection of the segments 38 also brings

about a corresponding deformation of the internal thread ot

the contact coupling sleeve 16 formed in the region of said

segments 38 for engaging in the external thread of the

adjusting screw 12. By this means, on deflection of the
segments 38, in addition to the electrical short-circuit
contact, the screw thread engagement between the adjusting
screw 12 and the contact coupling sleeve 16 1s blocked,
whereby a mechanically firm connection is made in the
region of this thread between the contact coupling sleeve
16 and the adjusting screw 12 Or the inner conductor part
10. This mechanical.connection is locally separate from the
electrical short-circuit contact in the region of the
annular collar 48.

In Figs. 2, 4 and 10, the sectional plane runs exactly
through a slit 36 in the contact coupling sleeve 16, so
that in the sectional representations, a shaded sectional
surface shows only at the axial ends of the contact
coupling sleeve 16.

Calibration with the calibration standard according to

the invention takes place as follows, by way of example.

Determination of the offset between the end face of the

inner conductor part and the reference plane (end face otf
the outer conductor part) at the connector interface

(coaxial plug or coaxial socket) of the device to be
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calibrated. Connection of an offset gauge to the connector
interface (coaxial plug or coaxial socket) of the

calibration standard. Rotation of the adjusting screw 12

‘until the desired offset i1s set at the coaxial coupler ot

the calibration standard or until the offset gauge shows
this desired offset. Rotation of the fastening nut or
coupling ring 18 until, through the axial advancing

thereof, the compression ring 20 presses the contact

surfaces 44 of the segments 38, by means of the inclined
surfaces'42, radially against the contact surface of the
annular collar 48 of the innér conductor part 10. This
produces a precise short-circuit connection between the
inner conductor part 10 and the outer conductor part 14 via
the contact coupling sleeve 16 and creates a mechanically
firm connection between the contact coupling sleeve 16 and
the adjusting screw 12 or inner conductor part 10.
Furthermore, all the individual parts 10, 14, 16 and 18 are
mechanically firmly connected to one another.

The calibration standard according to the invention

offers simple use of the adjusting mechanism with a

stepless adjusting capability to any desired oftset. By
equalisation of the offset at the connector interface ot
the device to be calibrated, measuring errors that can
arise due to inner conductor gaps are avoided. Only one
plug connection exists between the measuring port of the
device to be calibrated and the object being measured, that
is, the calibration standard. No additional support element
is required for the internal conductor in the form of a

dielectric, since the contact coupling sleeve 16 performs

this supporting function. The functional principle can be
transferred to any desired coaxial cross-sections. The
inner conductor part 10 1s carried out three times,

specifically in the short-circuit plane to the external
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conductor, through the thread connection between the

adjusting screw and the contact coupling sleeve 16 and

through the pressure that the fastening nut or coupling
ring 18 exerts on the annular collar 48. The'compression
ring 20 is a loose single component with slight rounding on

the inside 32. This results in a precisely defined sliding

contact with the slit inclined surfaces 40, 42 of the
contact coupling sleeve 16. A design of the inside 32 that
was straight would be less favourable, due to a cutting
contact edge or a possible contact over an extended area.
Furthermore, this loose sliding connection between the cone
40 and the fasténing nut or coupling ring 18 produces the
following effect. Until the precise tightening of the

fastening nut or coupling ring 18, the sliding compression

ring 20 minimises the torsional forces on the cone 40 and,

thereby also, further transmission to the inner conductor

part 10. If the Compression ring 20 and the fastening nut
or coupling ring 18 were a fixed unit, this would not be
assured. The calibration standard can be rapidly and easily
dismantled into all its individual parts. This enables, 1in

advantageous manner, measurement of the conductor diameter

- over the whole conductor length and thereby ensures

traceability to electrical measurement results. Maintenance

and repair are also thereby facilitated.
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CLAIMS:

1. A coaxial coupling comprising a coaxial ailrline, having a
coaxial plug or a coaxial socket for connecting to a coaxilal
coupling of a device to be calibrated, wherein said coaxial
coupling comprises:

an inner conductor part and an outer conductor part
arranged coaxially therewith, having a short-circuit connection
provided between said inner conductor part and sald outer

conductor part;

a contact coupling sleeve provided on which said outer
conductor part and said i1inner conductor part are fixed axially
displaceable relative to one another, characterizing said

connection; and

a contact mechanism arranged and designed such that said

contact mechanism optionally acts on said contact coupling

sleeve so that the contact coupling sleeve creates said short-
circult connection 1n the form of a detachable electrical

contact between said i1nner conductor part and said outer

contact part, and simultaneously mechanically fixes said inner
conductor part and said outer conductor part in their position

relative to one another.

2 . The coaxial coupling of claim 1 wherein said coaxial
coupling of said device to be calibrated includes a measuring

port of a vectorial network analyzer (VNA).

3. The coaxial coupling of claim 1 including having said

outer conductor part and said inner conductor part attached to

go—

sald contact coupling sleeve at an internal periphery of said

contact coupling sleeve.
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4 . The coaxial coupling of claim 1 comprising having said

contact coupling sleeve designed to be radially elastically
deformable over a predetermined axial contact region, and
having at least one contact surface, said coaxial coupling
sleeve undetachably mechanically connected to said outer
conductor part such that i1t 1s undetachably electrically
conducting, whereby said inner conductor part has a contact
surface which, with said inner conductor part mounted, faces
toward said at least one contact surface in the region of said
radially elastically deformable axial contact region of said
contact coupling sleeve, and wherein said contact mechanism 1s
arranged and designed such that, i1n order to create the
electrical contact between said inner conductor part and said

outer conductor part, said contact mechanism optionally

radially elastically deforms said contact coupling sleeve and
presses the at least one contact surface in the region of said
radially elastically deformable axial contact region of the
contact coupling sleeve with suitable contact force against

sald contact surface of said i1nner conductor part.

5. The coaxial coupling of claim 4 wherein said contact

surface comprises an annular collar.

6 . The coaxial coupling of claim 5 wherein within said axial
contact region salid contact coupling sleeve includes at least

two slits extending in the axial direction.
7. The coaxial coupling of claim 4 wherein within said axial
contact region said contact coupling sleeve includes at least

two slits extending in the axial direction.

8 . The coaxial coupling of claim 7 wherein said internal



5

10

15

20

25

30

CA 02574738 2009-04-22

18

thread is formed on said contact coupling sleeve 1n the region

of said axial contact region of said contact coupling sleeve.

0. The coaxial coupling of claim 7 including having said at
least two slits evenly spaced from one another 1in the

peripheral direction.

10. The coaxial coupling of claim 9 further including in the

region of said at least one contact surface of said axial
region of said contact coupling sleeve, sald axial contact

region of said contact coupling sleeve having at least one

inclined surface elevated radially above an outer periphery otf
said contact coupling sleeve, wherein the contact mechanism
comprises a coupling ring which is detachable from said contact
coupling sleeve by a screw thread engagement between an
external thread on said contact coupling sleeve and an internal

thread on said coupling ring, and 1s fastened to said contact

coupling sleeve, movable 1n the axial direction by a screw
motion relative to said contact coupling sleeve, wherein said
coupling ring has a stop surface which 1s arranged and designed
such that, on screwlng saild coupling ring onto said contact
cdupling sleeve, said stop surface, in cooperation with said at
least one 1nclined surface of said axial contact region of said
contact coupling sleeve, elastically deforms said contact
coupling sleeve radially inwardly in said axial contact region
and presses said at least one contact surface of said axial
contact region of said contact coupling sleeve against said

contact surface of saild inner conductor part.

11. The coaxial coupling of claim 4 further including in the
region of said at least one contact surface of said axial

region of said contact coupling sleeve, said axial contact
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region of said contact coupling sleeve having at least one

{1}

inclined surface elevated radially above an outer periphery o:
said contact coupling sleeve, wherein the contact mechanism
comprises a coupling ring which is detachable from said contact
coupling sleeve by a screw thread engagement between an
external thread on said contact coupling sleeve and an internal
thread on said coupling ring, and is fastened to salid contact
coupling sleeve, movable in the axial direction by a screw
motion relative to said contact coupling sleeve, wherein said
coupling ring has a stop surface which is arranged and designed
such that, on screwing said coupling ring onto said contact

coupling sleeve, said stop surface, in cooperation with said at

least one inclined surface of said axial contact region of said
contact coupling sleeve, elastically deforms said contact
coupling sleeve radially inwardly'in sald axial contact region
and presses sald at least one contact surface of said axial
contact region of said contact coupling sleeve against said

contact surface of said inner conductor part.

12. The coaxial coupling of claim 11 including having said

inclined surfaces arranged evenly spaced from one another in a

peripheral direction.

13. The coaxial coupling of claim 11 wherein said axial
contact region of said contact coupling sleeve includes at
least one pair of inclined surfaces lying mutually

diametrically opposed, and to which are assigned a pair of

)

correspondingly opposed contact surfaces on an internal side of

sald contact coupling sleeve.

14. The coaxial coupling of claim 13 including having said

inclined surfaces arranged evenly spaced from one another in a
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peripheral direction.

15. The coaxial coupling of claim 13 .including a compression
ring arranged between said at least one inclined surface ot
salid axial contact region of said contact coupling sleeve and
said stop surface of said coupling ring, said compression ring
transmits an axially directed force of said stop surface of
said coupling ring onto said at least one inclined surface of

gy

salid axial contact region of said contact coupling sleeve.

16. The coaxial coupling of claim 11 including a compression
ring arranged between said at least one i1inclined surface ot

said axial contact region of said Contact coupling sleeve and
said stop surface of said coupling ring, sald compression ring

g
—

transmits an axially directed force of said stop surface of

sald coupling ring onto said at least one 1inclined surface otf

sald axial contact region of said contact coupling sleeve.

17. The coaxial coupling of claim 16 wherein an internal
surface of said compression ring faces towards said at least
one i1inclined surface of said axial contact section of said

contact coupling sleeve, and 1s formed with a rounding so that

an lnternal diameter of said compression ring increases from an

end of said compression ring facing towards sald stop surface

of said coupling ring to an end of said compression ring facing
towards sailid at least one 1nclined surface of said axial

contact region of said contact coupling sleeve.

18. The coaxial coupling of claim 1 including having a screw
engagement fastening between sailid contact coupling sleeve and
sald 1nner conductor part between an external thread on said

inner conductor part and an internal thread on said contact
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coupling sleeve.

19. The coaxial coupling of claim 18 wherein said internal
thread is formed on said contact coupling sleeve in the region

of said axial contact region of said contact coupling sleeve.

20. A method for calibrating a device having a coaxial
coupling connection comprlsing:

determining an offset between an end face of an 1inner

conductor part of said coaxial coupling and a reference plane
or end face of an outer conductor part of said coaxial coupling
at a coaxial plug or coaxial socket of said device to be
calibrated;

connecting an offset gauge to said coaxial plug or coaxial
socket ;

rotating an adjusting screw until a predetermined offset
is set at said coaxilal coupling or until said offset gauge
shows said predetermined offset;

rotating a fastening nut or coupling ring until, through
an axial advancing thereof, a compression ring presses contact
surfaces of said coaxial coupling segments through inclined
surfaces, radially against a contact surface of an annular
collar of said inner conductor part;

forming a short-circuit connection between said i1nner
conductor part and said outer conductor part by a contact
coupling sleeve; and

creating a mechanically firm connection between said
contact coupling sleeve and said adjusting screw or inner
conductor part.

RIDOUT & MAYBEE LLP
Toronto, Canada

Patent Agents
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