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Description

[0001] The invention relates to a connection line for transmitting data, energy
and fluids between two system devices arranged in different locations according

to the preamble of claim 1.

[0002] The invention also relates to a system and to a method for determining
the state of a connection between at least two system devices arranged in differ-

ent locations according to the preamble of claims 8 and 11.

[0003] Reference is made to EP 2 333 691 A1, from which a system for locating
an object by means of an RFID transponder system is known, in which an RFID
reader is arranged at a first location and a transponder is located at a second lo-
cation. A first antenna is associated with the RFID reader and a second antenna
assembly is located in spatial proximity to the RFID transponder, the antenna as-
semblies being interconnected via an electrical line connection. In this case, the
RFID transponder is read by the RFID transponder signal being received at the
remote second antenna, the signal being transferred via the line connection to the
first antenna and this signal being received by the first antenna at the RFID read-
er. If the antenna assemblies are arranged at the ends of data cables, remote
RFID transponders contained in a remote system device can be identified and lo-
cated in this manner in order to allow remote reading of an allocation of sockets

of system or terminal devices in a cable management system.

[0004] EP1 837 798 A2 discloses an RFID antenna bridge system, in which a
first antenna is arranged in proximity to a tag and the signal received by the an-
tenna is transmitted to a second antenna via a cable connection, with which an-
tenna a reader is associated. The detection distance for reading a tag can thereby

be increased significantly.

[0005] The system disclosed in EP 2 333 691 A1 uses data cables which corre-
spond to conventional data cables. Although the system can detect the presence
of a remote transponder, it cannot detect whether the data connection has been
successfully established. In addition, it cannot be determined whether the data
cable used meets the necessary data transmission security requirements.

[0006] Proceeding from EP 2 333 691 A1, the problem addressed by the present
invention is that of providing a connection line which is suitable for transmitting

data, energy or fluids between two system devices arranged in different locations
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and which can be used in a system that can analyse the properties and the con-

nection state of the connection line.

[0007] The invention also relates to a system which is suitable for determining
the state of a connection between at least two system devices arranged in differ-
ent locations and provides for an analysis of the nature and connection state of

the connection line which is used.

[0008] The invention lastly relates to a method which is suitable for determining
the state of a connection between at least two system devices arranged in differ-

ent locations.

[0009] Proceeding from the respective preambles, the problems are solved by
the invention disclosed in claims 1, 5 and 11. Advantageous embodiments of the

invention are disclosed in the dependent claims.

[0010] In the system according to the invention, at least one of the coupling
elements of the connection line between the system devices is provided with an
RFID cable transponder, of which the data stored therein regarding physical prop-
erties of the connection line can be read and analysed by an RFID reader on an-

other of the system devices.

[0011] In this case, the cable transponder associated with the coupling element
is located in proximity to an antenna assembly of the relevant end of the connec-
tion line, and therefore the cable transponder can be read by the associated an-
tenna assembly. The information collected by the antenna assembly can be
transmitted between the antenna assemblies via the line connection and read and
analysed on the RFID reader when the cable transponder is located at the remote
end of the line connection. If the cable transponder is arranged at the end of the
connection line that is associated with the RFID reader, the reading takes place by
means of the antenna which is directly associated with the RFID reader, or direct-
ly by the RFID reader insofar as the spatial arrangement between the cable tran-

sponder and the RFID reader is sufficiently close.

[0012] The cable transponder contains data regarding physical properties of the
connection line. In the case of an electrical cable, these physical properties may
be, for example, attenuation, cable length, shielding properties, number of con-

ductors, manufacturer’s specifications, identification numbers, manufacturing data
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and the like. In the case of a fibre optic cable, the degree of attenuation, spectral
properties of the cable, transmission performance, permissible transmission speed

and other data may be included in the information to be transmitted.

[0013] The invention is not, however, limited to data transmission applications,
but can also be used in other types of connection lines, such as power cables, and
also hoses, in particular hydraulic hoses or fluid hoses, it being possible to use the
invention in particular in connection lines which only temporarily interconnect two
coupling points. In addition to the use in a cable management system, in which a
plurality of ports are each intended to be flexibly interconnected via a cable con-
nection, the invention can also be used, for example, for coupling fluid lines be-
tween holding and dispensing tanks or, in mechanical engineering, for flexibly

coupling hydraulic or pneumatic lines in machines.

[0014] Cable management is to be understood not only to mean the manage-
ment of electrical or optical cables and the association thereof with terminal ele-
ments in system devices, but also the management and proper connection of

pneumatic or hydraulic hoses.

[0015] The essential elements of the invention are at least two system devices
arranged in different locations which are intended to be interconnected via a con-
nection line, an RFID reader in one of the system devices and an RFID transpond-
er in another system device, an electrical line connection associated with the con-
nection line for electrically coupling antennae which are arranged at the ends of
the connection line and which are in spatial proximity to the RFID reader or the
RFID transponder in each case, as well as a cable transponder which contains da-
ta regarding the properties of the connection line and can also be read by one of

the antenna assemblies.

[0016] A connection line according to the invention is characterised in that at
least one of the coupling elements thereof is provided with an RFID cable tran-
sponder located in radio range of one of the antenna assemblies on a line connec-
tion associated with the connection line. The data stored in the cable transponder
can be read by means of one of the antenna assemblies. The properties of the
connection line are thus transmitted to the RFID reader, these properties being
physical properties of the connection line which are relevant to the use of the
connection line. In the case of a data cable, it can, for example, be quickly deter-

mined whether a cable which is intended to be used has the required transmission



10

15

20

25

30

35

DK/EP 2779019 T3

4

properties. In the case of a hydraulic ling, it can, for example, be quickly deter-
mined whether the line can comply with the given hydraulic pressures and volu-

metric flow rates.

[0017] The invention can also be used for connection lines which are designed
as Y-shaped lines. In many cases, it is sufficient for a cable transponder to be
arranged on one leg of the Y-end of the cable. In other applications, both legs can
also each be provided with a selectively identifiable cable transponder if differen-

tiation between the coupling elements is required.

[0018] Preferably, the cable transponder is located on a circuit board, which also
contains the antenna assembly, on one of the coupling elements. A circuit board
of this type can either be flanged directly onto the coupling element or in the im-
mediate proximity thereto, e.g. by means of a clip connection, or it can also be
bonded to the coupling element or integrated therein. What is important is that
the antenna assembly is both able to read the cable transponder and capable of
reading the content of the RFID transponder arranged in the system device in

question.

[0019] The use of a cable transponder not only allows the line connection in
question to be identified, but it also allows the connection state of the connection
line to be analysed. According to the method according to the invention, the data
received at the RFID reader is used to determine whether, in addition to the data
received from the RFID cable transponder, additional data can be received from
an RFID transponder of a remote second system device, if the cable transponder
is located at the second end of the connection line which is remote from the RFID
reader. If, in this manner, it is determined that data is only received from the ca-
ble transponder, and not from the RFID transponder in the second system device,
this results in the statement that the corresponding coupling element is either
inserted in a defective port or a port which is not associated with an RFID tran-
sponder. If the RFID cable transponders of the second system device which are
associated with the individual ports are suitably coded, it can be easily deter-

mined thereby whether the coupling element is inserted in the “correct” port.

[0020] It can of course also be determined whether the remote coupling ele-

ment is actually inserted in a port or whether it is exposed.
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[0021] In a second embodiment of the invention, in which the cable transponder
is located at the end of the connection line, the coupling element of which is in-
serted in a port on the first system device containing the RFID reader, it can like-
wise be determined whether the coupling element at the other end of the connec-
tion line is inserted in a terminal port or whether the “correct” port is used. The
connection line used can therefore be used in alternating terminal directions inso-
far as the corresponding coupling elements are identical. It is also possible to use
cable transponders at both ends of the cable if this is desirable in order to distin-
guish the coupling elements. Since, however, the antenna assemblies in this case
collect data from both cable transponders, the distinction between the two can
only take place if the reading takes place in a different way, e.g. by using differ-
ent transmission frequencies of the cable transponders or by the cable transpond-

ers having other, different identification elements or contents.

[0022] The invention is described in greater detail in the following with refer-

ence to an embodiment. In the drawings:

Fig. 1a, b is a schematic view of the invention, in which the cable tran-
sponder is located either on the remote system device or in proximity to the RFID
reader, both the RFID transponder and the cable transponder being capable of

being read,

Fig. 2a, b shows a corresponding arrangement, in which the RFID tran-

sponder in the second system device cannot be read, and

Fig. 3a, b shows a connection, in which the first system device is decoupled

from the connection line.

[0023] In the arrangement shown in Fig. 1, a first system device 1 and a second
system device 2 are interconnected via a connection line 3. An electrical line con-
nection 4 is associated with the connection line 3, in parallel, which line connec-
tion contains two antenna assemblies 5 and 6 at the ends thereof, which assem-
blies are in spatial proximity to an RFID reader 7 or an RFID transponder 8. The

RFID reader has a reading antenna 9 which can communicate with the antenna 5.

[0024] In Fig. 1a, a cable transponder 10 is arranged at the end of the connec-
tion line 3 that is coupled to the second system device 2. The analysis of the state

of the connection on the RFID reader 7 shows that data is received both from the
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remote RFID transponder 8 and the cable transponder 10. This shows that the
coupling connection on the remote second system device 2 is “correctly” inserted
and, in addition, that a corresponding coupling connection exists on the first sys-
tem device. The RFID reader 7 therefore reads data from both the remote RFID

transponder 8 and from the cable transponder 10.

[0025] In Fig. 1b, the RFID reader 7 likewise reads data from the remote RFID
transponder 8 and the cable transponder 11, the cable transponder 11 in this case

being located in the vicinity of the RFID reader 7 or the antenna 5.

[0026] Fig. 2a shows the case in which the connection cable 3 is not or is not
correctly connected to the second system device 2. The RFID reader 7 can only
receive data from the cable transponder 10, but not from the RFID transponder 8,
and therefore it can be assumed that there is a coupling defect. Accordingly, the
RFID reader 7 according to Fig. 2b reads data from the cable transponder 11,
which is located in the vicinity of the RFID reader 7, but does not read data from

the RFID transponder 8 in the remote system device 2.

[0027] In the case according to Fig. 3, in which the connection line 3 is separat-
ed from the first system device 1, the RFID reader 7 does not read data from the
cable transponders 10 or 11 either in the case of Fig. 3a or in the case of Fig. 3b.
Owing to the defective coupling connection, the RFID transponder 8 of the second
system device 2 also cannot be read in this case, irrespective of whether the cor-

responding coupling connection is “correctly” set up.

[0028] It is therefore particularly important to initially establish a “correct” as-
sociation of the connection line 3 with the terminal on which the RFID reader 7 is

arranged.

[0029] The electrical line connection 4 can be associated with the line connec-
tion 3 in a fixed manner, the cable transponders 10 or 11 being inserted in the
respective coupling elements in a preferably fixed manner, in particular on a
printed circuit board embedded in the connector, or they can also be produced
separately from the cable and subsequently connected to the cable, e.g. by
clamped connections, the ends of the line connection 4 being connected to the
coupling elements by latching elements. The latter embodiment can preferably be
used for optical cables, since producing optical cables and electrical line connec-

tions at the same time is problematic in terms of production techniques.
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PATENTKRAV

1.

Forbindelsesledning til transmission af data, energi eller fluida mellem to
systemapparater (1, 2), der er placeret pa forskellige steder, hvorved de
respektive ender af forbindelsesledningen (3) er forsynet med koblings-
elementer for forbindelse til terminalelementer i systemapparaterne (1, 2),
0og som er udstyret med RFID-laesere (7), henholdsvis transpondere (8),
og koblingselementerne for forbindelsesledningen (3) hvert er forsynet
med én elektrisk antenneanordning (5, 6), hvilke anordninger er koblet til
hinanden ved hjeelp af en elektrisk ledningsforbindelse (4), som er forbun-
det til forbindelsesledningen (3), og hvorved i det mindste et af koblings-
elementerne desuden er forsynet med en RFID-kabeltransponder (10, 11),
som befinder sig inden for radiosignal-reekkevidden for en af antennean-
ordningerne (5, 6),

kendetegnet ved,at RFID-kabeltransponderen (10, 11) inde-
holder lagrede data vedrarende fysiske egenskaber hos forbindelseslednin-

gen.

Forbindelsesledning ifalge krav 1, og som er udstyret med et farste kob-
lingselement for forbindelse til et forste systemapparat (1), der er udstyret
med en RFID-laser (7), hvilken forbindelsesledning er udformet som en Y-
formet forgreningsledning, pa hvis i det mindste ene bens ende der er til-
vejebragt et koblingselement, som er udstyret med en kabeltransponder

med henblik pa forbindelse til et systemapparat.

Forbindelsesledning ifalge enten krav 1 eller krav 2,
kendetegnet ved, atkabeltransponderne (10, 11) befinder sig
pa en kredslgbsplade pa et af koblingselementerne, som desuden er udsty-

ret med en af antenneanordningerne (5, 6).

Forbindelsesledning ifglge enten krav 1 eller krav 2, udformet som et

skeermet elektrisk datakabel.

Forbindelsesledning ifalge enten krav 1 eller krav 2, udformet som et lys-
lederkabel.

Forbindelsesledning ifalge enten krav 1 eller krav 2, udformet som et elek-

trisk kabel.
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Forbindelsesledning ifglge enten krav 1 eller krav 2, udformet som en

slange- eller rarledning.

System til bestemmelse af tilstanden for en forbindelse mellem i det mind-
ste to systemapparater (1, 2), der er placeret pa forskellige steder, og som
kan forbindes ved hjalp af en forbindelsesledning (3) ifalge krav 1 med
henblik pa at transmittere data, energi eller fluida, hvorved en RFID-leser
(7) er anbragt pa en fgrste (1) af de mindst to systemapparater, og en
RFID-transponder (8) er anbragt pa et andet (2) af systemapparaterne,
hvorved de lagrede data kan analyseres ved hjelp af en RFID-leser (7) pa

et af systemapparaterne (1).

System ifglge krav 8,
kendetegnet ved,at dataene pa RFID-kabeltransponderen (10,
11) kan transmitteres til en RFID-laeser (7) ved hjeelp af en af antennean-

ordningerne (5, 6) pa forbindelsesledningen (3).

System ifglge krav 9,

kendetegnet ved, at RFID-kabeltransponderen (10, 11) er fast-
gjort til forbindelsesledningen (3) rumligt neer ved en antenneanordning
(5, 6).

Fremgangsmade til bestemmelse af tilstanden for en forbindelse mellem i
det mindste to systemapparater (1, 2), der er placeret pa forskellige ste-
der, ved hjeelp af et system ifalge krav 8, hvorved, nar et koblingselement
pa forbindelsesledningens (3) forste ende er blevet forbundet til et termi-
nalelement pa et farste systemapparat (1), der er forsynet med en RFID-

leeser (7),

a) hvis en RFID-kabeltransponder (10) befinder sig i den anden ende af
forbindelsesledningen (3) modsat det forste systemapparat (1), det
ved analyse af data, som modtages pa RFID-lzeseren (7), konstateres,
om eller ikke yderligere data fra en RFID-transponder (8) i et apparat
(2) i et distalt, andet system opsamles ud over dataene, der opsamles

fra RFID-kabeltransponderen (10), eller



10

15

DK/EP 2779019 T3

10

b) hvis en RFID-kabeltransponder (11) befinder sig i den farste ende af
forbindelsesledningen (3), der er forbundet til det farste systemapparat
(1), det ved analyse af data, som modtages i RFID-laseren (7), konsta-
teres, om eller ikke data fra en RFID-transponder (8) i et distalt sy-
stemapparat er blevet opsamlet,
hvorved arten af forbindelsestilstanden mellem systemapparaterne

fastslds ved analyse af dataene, der opsamles af RFID-leeseren (7).

12. Fremgangsmade ifglge krav 11,
kendetegnet ved, at RFID-leseren (7) ydermere bestemmer og
analyserer indholdet af data, der er lagret i det andet systemapparats (2)

RFID-transponder (8) og/eller i kabeltransponderen (10, 11).
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