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(54) Title: HF INTERFACE AND CONNECTING DEVICE FOR CONNECTING A HIGH-FREQUENCY (HF) CABLE TO
THE HF INTERFACE

(534) Bezeichnung : HF-INTERFACE SOWIE VERBINDUNGSEINRICHTUNG ZUM VERBINDEN EINES HOCHFRE-
QUENZ-(HF)-KABELS MIT DEM HF-INTERFACE

(57) Abstract: The mvention relates to a connecting device for connecting a high-fre-
quency (HF) cable (12), in particular a coaxial cable, to an HF interface (10), in particu-
lar a coaxial plug-in connector or hollow conductor, wherein the connecting device com-
prises a sleeve (14), which 1s formed at a first axial end for plugging with a connection
part (22) of the HF mterface (10) and at a second end axially opposite the first end for
connecting to the HF cable (12), wherein a surface of the sleeve (14), which faces the
connection part (22) of the HF interface (10) in the plugged state of the sleeve (14) and
the connection part (22) of the HF mterface (10), 1s provided with at least one first groo-
ve (30) 1n the axial direction, wherein at least one cylindrical pin (20) 1s provided for en-
gaging 1n at least one first groove (30).

(57) Zusammenfassung: Die Erfindung betrifit eine Verbindungseinrichtung zum Ver-
binden eines Hochfrequenz-(HF)-Kabels (12), immsbesondere Koaxialkabel, mit einem
HF-Interface (10), msbesondere Koaxialsteckverbinder oder Hohlleiter, wobe1 die Ver-
bindungseinrichtung eine Hiilse (14) autweist, welche an einem ersten axialen Ende zum
Zusammenstecken mit einem Anschlussteill (22) des HF-Interface (10) und an einem
zwelten, dem ersten Ende axial gegeniiberliegenden Ende zum Verbinden mit dem HF-
Kabel (12) ausgebildet ist, wobei auf einer im zusammengesteckten Zustand von Hiilse
(14) und Anschlussteil (22) des HF-Interface (10) dem Anschlussteil (22) des HF-Inter-
face (10) zugewandten Flache der Hiilse (14) in axialer Richtung wenigstens eine erste
Nut (30) ausgebildet 1st, wobel mindestes ein Zylinderstift (20) zum Eingriff in wenigs-
tens eine erste Nut (30) vorgesehen ist.
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HF interface and connecting device for connecting

a high-frequency (HF) cable to the HF interface

The present invention relates to a connecting device for connecting a high-frequency
(HF) cable to an HF interface.
The present invention further relates to an HE interface. in particular a coaxial plug-in connector
or hollow conductor, with a connection part for connecting with an HF cable, 1in particular a

coaxial cable.

When fabricating HF cables, these are connected at their respective ends with a
corresponding HF interface. This HF interface is, for example, a hollow conductor flange or an
HF connector, in particular a PL. connector, BNC connector, TNC connector, SMBA (FAKRA)
connector. N connector, 7-16 connector, SMA connector, SMB connector, SMS connector, SMC
connector or SMP connector. The expression "connector” is understood here to stand tor plug
connectors or bush connectors. The electrical and mechanical connection between the HF cable
and the respective PIF interface is usually effected by means of soldering, adhesive bonding or
clamping. Through the alignment or the connection of the cable ends with the respective HF
interface to a device, for example. rotational movements cause torsional moments which can
loosen, damage or shear off the HF cable or the connection between the HF cable and HF

interface in an undesirable manner.

The invention is based on the problem of providing a connecting device as well as an HF
interface of the aforementioned type in which an angular position between HF cable and HF

interface can be adjusted flexibly and simply without affecting the electrical and HI properties
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of the connection.

According to the invention, this problem is solved through a connecting device of the

aforementioned type and through an HF interface of the atorementioned type.

According to the invention, in a connecting device of the aforementioned type, the
connecting device comprises a sleeve which 1s formed at a first axial end so as to plug together
with a connection part of the HI interface and 1s formed at a second end axially opposite the first
end for connection to the HF cable, wherein a surface of the sleeve which faces the connection
part of the HF interface in the plugged state of the sleeve and the connection part of the HF
interface 1s provided with at least one first groove running in an axial direction, wherein at least

one cylindrical pin is provided for engaging 1n at least one first groove.

This has the advantage that the HF interface connected with an end of an HI* cable 1s
connected with the HF cable in a torsion-resistant yet detachable manner and consequently a
desired angle between HF interface and HF cable at the location of installation appropriate to the
installation situation can be adjusted, so that in the installed condition the point of connection
between the HF cable and HF interface is substantially free of torsional forces. By simply
inserting the cylindrical pin in a first groove when plugging together the sleeve and the
connection part of the HF interface, a relative angular position between the HF cable and the HF
interface 1s, by simple means, fixed free of play, wherein the HF properties of the connection are

not affected. At the same time. the fixing of the relative
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angular position can be released, so that even with a
subsequent change in the installation position of the HF
cable or the devices connected with this, a different
relative angular position can be adjusted and fixed.

An engagement of the sleeve in the connection part
of the HF interface is achieved in that the sleeve 1s
formed in such a way that, in the plugged state of the
sleeve and the connection part cof the HF interface, an
outer circumference of the sleeve faces an 1innery
circumference of the connection part of the HF interface,
wherein the at least one first groove 1s formed on a
surface of the outer circumference of the sleeve.

An outer enclosure of the sleeve around the
connection part of the HF interface is achieved in that
the sleeve 1s formed in such a way that, in the plugged
state of the sleeve and the connection part of the HF
interface, an inner circumference of the sleeve faces an
outer circumference of the c¢onnection part of the HF
interface, wherein the at Jleast one first groove 18
formed on a surface of the inner c¢ircumference of the
sleeve.

A particularly simple plugging-together of the
sleeve and the connection part of the HF interface 1s
achieved in that the at least one first groove extends up
to the first end of the sleeve.

In orxder to create a detachable connecticn between
the connecting device and the HF interface, a coupling
nut is provided which, in order to provide a detachable
mechanical connection with the connection part of the HF
interface, 1s so formed that the coupling nut fixes the
sleeve axially to the connection part of the HF
interface.

A particularly simple detachable connection 1s

achieved in that the coupling nut possesses a thread, 1n
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particular an inner thread, which engages with a
corresponding thread on the connection part of the HF
interface.

In order to imprcove the adijustability of different
angles between the sleeve and the connection part of the
HF interface, at least two first grooves with a
predetermined angular distance « in a radial direction
are formed on the sleeve. The predetermined angular
distance « has a value of from 5°¢ to 90°¢, for example, 1in
particulay 15° or 60°.

A rotationally symmetrical arrangement of the first
grooves 18 achieved in that a number N of the first
grooves has the value

N = 360°.
o
A particularly good fit and fixing between the

sleeve and the connection part of the HF interface 1is
achieved in that the connecting device possesses at least
one cylindrical pin, the outer radius o©of which
substantially corresponds to a radius of the at least one
first groove.

According to the invention, in an HF interface ot
the aforementioned type, a connecting device with a
sleeve 1s provided, wherein the connecting device 1is
formed as described above. .

This has the advantage that the HF 1nterface
connected with an end of an HF cable is connected with
the HF cable in a torsion-resistant yet detachable manner
and consequently a desired angle between HF interface and

HF cable at the location of installation appropriate to
the installation situation can bhe adjusted, so that in
the installed condition the point of connection between
the HF cable and HF interface is substantially free of
torsional forces. By simply inserting the cylindrical pin

in a first groove when plugging together the sleeve and
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the connection part of the HF interface, a relative angular position between the HF cable and the
HE interface 1s, by simple means, fixed free of play, wherein the HF properties of the connection
are not s affected. At the same time, the fixing of the relative angular position can be released, so
that even with a subsequent change in the installation position of the HF cable or the devices

connected with this, a different relative angular position can be adjusted and fixed.

An additional fixing of the angular position between HF interface and HF cable with a
turther improvement of the HF properties of the connection 1s achieved 1n that at least one

sccond groove 1s formed on a surface of the HF interface facing the sleeve.

For a particularly good fine adjustment of the angular position between HF interface and
HF cable, at least two second grooves are formed, at an angular distance in a circumferential

direction of 5° to 200°, 1n particular 15°.

An engagement of the sleeve in the connection part of the HF interface 1s achieved 1n that
the connecting device 1s formed wherein the at least one second groove 1s formed on a surface of

the inner circumference of the connection part of the HF interface.

An outer enclosure of the sleeve around the connection part of the HF interface is
achieved 1n that the at least one second groove 1s formed on a surface of the outer circumference

of the connection part of the HF interface.

A particularly simple plugging-together of the sleeve and the connection part of the HF
interface 1s achieved in that the at least one second groove extends up to an end of the connection

part of the HF interface
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facing the sleeve.

A particularly simple detachable connection between
the HF cable and the HF interface is achilieved in that the
connection part of the HF 1interface possesses an outer
thread.

The invention 1is explained in the following with
reference to the drawing, in which:

Fig. 1 shows an exploded wview of a preferred
embodiment of a connecting device according to the
invention and an HF interface according to the invention,

Fig. 2 shows a side view of a sleeve o©f a
connecting device according to the invention,

Fig. 3 shows a front view of the sleeve according
to Fig. 2 and

Fig. 4 shows a front view of a connection part of
the HF interface.

The preferred embodiment of & connecting device
according to the invention shown in Fig. 1 18 shown with
an HF interface 10 according to the invention 1n the form
of a hollow conductor with a coaxial hollow c¢onductor
interface. However, this 1s simply by way of example.
Instead of being formed as a hollow conductcr, the HF
interface 10 can also be formed as an HF coaxial plug-in
connector with a corresponding plug interface in the form
a bush or plug connector. The connecting device connects
the HF interface 10 with an HF cable 12, which in Fig. 1
is shown by way of example in the form of a coaxial
corrugated cable.

The connecting device possesses a sleeve 14, a
supporting element 16, a coupling nut 18 and a
cylindrical pin 20. The HF 1interface 10 possesses a
connection part 22 with an outer thread 24 and a hollow

conductor flange 26. The sleeve 14 is formed in such a

way that this can be plugged into the connection part 22,
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so that a surface of an outer circumference of the sleeve
14 faces a surface o¢f an inner circumference of the
connection part 22. However, 1n an alternative embodiment
1t 1s possible that the sleeve encloses the connection
part 22 over a predetermined axial section, so that a
surface of an outer circumference of the connection part
22 faces a surface of an inner circumference o¢f the
sleeve 14,

As can be seen in particular from Fig. 2 and 3,
several first grooves 30 are formed on the outer
circumference of the sleeve 14. As can be seen in
particular from Fig. 4, several second grooves 32 are
formed on the inner circumference of the connection part
22. The first and second grooves 30, 32 are formed and
arranged such that with the sleeve 14 aligned at a
corresponding angle relative to the connection part 22 at
least one first groove 30 aligns with a second groove 32,
forming between them a space to accommodate  the
cylindrical pin 20. Through the arrangement of the
cylindrical pin 20 in two first and second grooves 30, 32
which are aligned with one another, a rotation of the
sleeve 14 relative to the connection part 22 is blocked,
so that the relative angular position of the sleeve 14
relative to the connection part 22 is fixed.

For a rough adjustment of the angular position
between the gleeve 14 and the connection part 22, 8ix
first grooves 30 are formed on the outer circumference of
the sleeve 14, spaced equally around the circumference at
an angle o 34 with a value o = 60¢, For a fine adjustment
of the angular position between the sieeve 14 and the
connection part 22, five second grooves 32, spaced at an
angle B 36 with a wvalue 3 = 15°, are formed on the
connection part 22,

The coupling nut engages, by  means of a
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corresponding inner thread, via the sleeve 14, with the
outer thread 24 of the connection part 22, and 1in
screwed-on condition fixes the sleeve 14 1in  the
connection part 22 in an axial direction. The sleeve 14
is at the same time connected firmly with the HF cable 12
or with 1its corrugated sheathing or with its outer
conductor, so that in this way the HF cable 12 1is
connected electrically and wechanically with the HF
interface 10, -By simply unscrewing the coupling nut 18
from the connection part 22 and withdrawing the sleeve 14

axially from the connection part 22, this connection can

be detached and a relative angular position between the
sleeve 14 and the connection part 22 and thus between HF
cable 12 and HF interface 10 can be altered. As soon as a
new desired angular position has been achieved, the
sleeve 14 1s again pushed into the connection part 22,
with the cylindrical pin between two aligning grooves 30,
32, and the coupling nut 18 1s screwed again onto the
connection part 22. In this way an angulary position
between the HF cable 12 and the HF interface 10 can at
any time be adapted to a new ingstallation situation such
that the HF interface 10 c¢an be c¢onnected to a device
without torsional strain on the HF cable 12. Thanks to
the invention, for this purpose it i1s no longer necessary
for a new HF cable with a new HF interface to be
fabricated. Thanks to the invention, when fabricating the
HF cable with respective HF interfaces 10 it is also no
longer necessary to take into consideration the later
installation situation of the HF cable 12 when attaching
the HF interfaces 10 to the HF cable 12. The adaptation
to the location of installation of the HF cable 12 can be
effected simply in the manner described above.

The formation of the connection between the sleeve

14 and the connection part 22 with grooves 30, 32 and a
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cylindrical pin 20 means that a very precisely-fitting
manufacture of the components is possible, so that the
connection between the sleeve 14 and the connection part
22 can be realised substantially free ¢f play. This 1s
particularly important in order to achieve good BHF
properties of the connection, 8o that this type of
connection of HF cable 12 and HF interface 10 can also be
used for very high-frequency signals without significant
losses or signal distortions.

The connecting device described above i1s a multiple
connecting element desgigned, independently of  its
fFabrication, to absorb forces and wmoments  which
effectively prevents damage to the components which are
to be connected and thus guarantees full functionality
under mechanical strain. The connection can be detached
simply and the relative angle of alignment of HF
interface 10 and HF cable 12 can be altered and adjusted
to the current installation situation for the HF cable
12.

The grooves 30, 32 are preferably formed such that
these each form half of a hollow cylinder into which the

cylindrical pin 20 fits (fitted key-groove principle) .
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Claims:

1. Connecting device for connecting a high-
frequency (HF) cable (12), 1n particular a coaxial cable,
to an HF Interface (10), 1n particular a coaxial plug-in

connector or hollow conductor, whereln the connecting

device comprilises a sleeve (14) which 1s formed at a first
axial end for plugging together with a connection part
(22) of the HF 1nterface (10), wherein a surface of the
sleeve (14) which faces the connection part (22) of the
HE i1nterface (10) in the plugged state of the sleeve (14)
and the connection part (22) of the HF interface (10) 1s
provided with at least one first groove (30) 1n the axial
direction, wherein at least one cylindrical pin (20) 1is
provided for engaging in at least one first groove (30),
characterised in that the sleeve 1s formed, at a second
end axlally opposite the first end, for connecting to the
HE cable (12), wherein at least one second groove (32) 1s
formed on a surface of the HF 1nterface (10) facing the

sleeve (14), whereilin the at least one first groove (30)

and the at least one second groove (32) are aligned with
one another, and  wherein an arrangement of the
cylindrical pin (20) 1n the at least one first groove

(30) and the at least one second groove (32) blocks a

rotation of the sleeve (14) relative Tto the connection

part (22), so that the relative angular position of the
sleeve (1l4) relatilve to the connection part (22) 1is
fixed.

2. Connecting device according to claim 1,

characterilised 1n that the sleeve (14) 1s formed such

that, in the plugged state of the sleeve (14) and the

connection part (22) of the HF interface (10), an outer
clircumference of the sleeve (14) faces an 1inner

circumference of the connection part (22) of the HF
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interface (10), wherein the at least one first groove
(30) 1s formed on a surface of the outer circumference of
the sleeve (14).

3. Connecting device according to claim 1,
characterised 1n that the sleeve (14) is formed such that
1n the plugged state of the sleeve (14) and the
connection part (22) of the HF 1nterface (10) an inner
circumterence of the sleeve (14) faces an outer
circumference of the connection part (22) of the HF
interface (10), wherein the at least one first groove
(30) 1s formed on a surface of the inner circumference of
the sleeve (14).

4 . Connecting device according to any one of
claims 1 to 3, characterised 1in that the at least one
first groove (30) extends to the first end of the sleeve
(14) .

J. Connecting device according to any one of
claims 1 to 4, characterised in that a coupling nut (18)
1s provided which, 1n order to provide a detachable
mechanical connection wilith the connection part (22) of
the HF 1interface (10), 1s so formed that the coupling nut
(18) fixes the sleeve (1l4) axially to the connection part
(22) of the HF 1nterface (10).

o . Connecting device according to claim 5,
characterised 1n that the coupling nut (18) possesses a
thread, 1n particular an 1nner thread, which engages with
a corresponding thread (24) on the connection part (22)
of the HF interface (10).

7. Connecting device according to any one of
claims 1 to 6, characterised 1in that at least two first
grooves (30) are formed on the sleeve (14) at a
predetermined angular distance o (34) 1n a radial
direction.

g . Connecting device according to claim 7,
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characterised 1n that the predetermined angular distance
o (34) has a value of 5° to 90°, in particular 15° or
60° .

9. Connecting device according to claim 7 or 8§,
characterised 1n that a number N of the first grooves

(30) has the wvalue

N = 360°.
o
10. Connecting device according to any one of

claims 1 to 9, characterised 1in that the connecting
device possesses at least one cylindrical pin (20), the
outer radius of which substantially corresponds to a
radius of the at least one first groove (30).

11. Connecting device according to claim 1,
characterised 1n that at least two second grooves (32)
are formed at an angular distance [ (36) 1n a
circumferential direction of 5° to 20°, in particular
15°%.

12. Connecting device according to claim 2 and one
of the claims 1 or 4 to 11, characterised 1n that the at
least one second groove (32) 1s formed on a surface of
the inner circumference of the connection part (22) of
the HF 1interface (10).

13. Connecting device according to claim 3 and one
of the claims 1 or 4 to 11, characterised 1n that the at
least one second groove (32) 1s formed on a surface of
the outer circumference of the connection part (22) ot
the HEF i1interface (10).

14. Connecting device according to any one of
claims 1 to 13, characterised 1n that the at least one
second groove (32) extends to an end of the connection
part (22) of the HF interface (10) facing the sleeve
(14) .

15. Connecting device according to any one of

claims 1 to 14, characterised 1n that the connection part
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(22) of the HF interface (10) possesses an outer thread

(24) .
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