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(57) A communication line i1dentification apparatus and
method which automates the 1dentification of
communication line 1s engaged with a particular adapter
within a communications system. A communication
transducer (140) 1s mounted on a connector (122) of the
communication lme (118). The communication
transducer (140) contains 1dentification mformation for
the communication line (118). Mounted near the adapter
(114) which engages the connector (122), 1s an adapter
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controller which provides the communication systems
operator with the information about which
communication line 1s connected to which adapter.
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(57) Abstract

A communication line identification apparatus and method which automates the identification of communication line is engaged
with a particular adapter within a communications system. A communication transducer (140) is mounted on a connector (122) of the
communication line (118). The communication transducer (140) contains identification information for the communication line (118).
Mounted near the adapter (114) which engages the connector (122), is an adapter transducer (133) which receives the identification
information from the communications transducer (140). This identification information is transmitted to a system controller which provides
| the communication systems operator with the information about which communication line is connected to which adapter.
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METHOD AND APPARATUS FOR IDENTIFYING AND TRACKING
CONNECTIONS OF COMMUNICATION LINES

FIELD OF THE INVENTION
The present invention relates to identifying and tracking communication line
connections, and more specifically, to utilizing transducers which are associated with

connection lines and adapters to provide connection instructions and status information.

BACKGROUND OF THE INVENTION

Modemn communications systems, such as fiber optics communications systems,
require interconnection of various communications lines within the system. Such
interconnections are provided, for example, in connection with sWitches,
recelver/transmitter units provided at intervals along a sirigle optical line for regenerating
optical signals (e.g., to facilitate transﬁlission over long distances), at optical/electrical
interfaces, in connection with test equipment, and in a variety of other situations. In this
regard, various sites within the system have large communications panels to which large
numbers of communication lines may be connected. A panel may be comprised of
several modules, with each module having an array of, for example, 256 or more
adapters which may receive connections from the communications lines. The
communication lines are usually a number of cablés bundled together with the cable
ends separated for making connections. The Incoming cables are individually connected
to adapters in a patch panel, and the outgoing cables are individually connected to
adapters in a second or the same patch panel. Patch cords may be used to link adapters
in one panel to adapters in either the same panel or the second panel.

The connections and disconnections of bommuﬁication lines to and from the
panels are often made manually by a technician. The technician identifies the cable end
and the adapter at which the cable is to be connected or disconnected. The technician
then plugs a connector at the end of each cable into the appropriate adapter and reports
the connections and/or disconnections to a central record system. This manual

connecting and reporting system creates a significant possibility of human error when

configuring a communications system.
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If there has been an error in connecting or reporting connections in a large
system, it may be difficult to trace individual cables through a maze-l.ike colleétion of
other cables. Also, it may be difficult to identify the proper adapter to which a particular
cable end should be connected or disconnected, or to identify a particular cable end.
Numerous cables in a system may have the same types of connectors and be visually
indistinguishable. Also, it requires a considerable amount of care to select the correct
adapter which 1s located in a large array of adapters on a patch panel. Thus, ensuring
that the proper connections are made can be very time-consuming, and the process is

prone to errors in both the making of connections and in keeping records of the

connections.

SUMMARY OF THE INVENTION

The present invention is directed to an apparatus and method for monitoring

~ connections of communications lines including inter alia, transmission elements (e.g.,

lines and adaptors) to be connected, reporting connection status, and/or tracking network
connections. In accordance with the present invention, a communication line, such as
would be used in a communication system, includes a communication transducer for the
communication line. When establishing a connection the communication line 1s engaged
by an adaptor. Located proximate to the adaptor, e.g., on or near the adaptor, is an
adaptor transducer which communicates with the communications transducer. The
transducer is identified by identification information which, in turn, can be used for
communicating connection information between a controller and the elements that are,
or are to be, connected. The' connection information 1s sufficient to identify the
line/adapter connection. For example, one of the transducers associated with either the
line or the adaptor may communicate identification information such as a code to the
other trahsducer which, in turn, communicates such 1dentification information to the
controller. The controller may also obtain identification information regarding the other
of the line and the adaptor, for example, via communicated identification information
or based on knowledge of the pathway by which the communication was received. The
controller can thereby uniquely identify the connection based on such connection

information. In one embodiment, the communication line transducer is self powered,
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e.g., by enefgy derived from signals transmitted by the adaptor transducer, and is

operative to transmit identification information regarding the communication line. It
will be appreciated that the connection information can also be transmitted from the

controlier to the transducers of an adaptor and/or line to be connected based on the

identification information. This connection information can be used to provide an

indication, e.g., an audible or visible signal, to a technician to facilitate making the

- desired connection. For example, LEDs may be lighted to identify the elements to be

connected or to indicate whether a connection is correct or incorrect.

The above apparatus and method can be used with almost any type of
communication line which carries information signals. As will be understood from the
description below, the invention is particularly useful in connection with fiber optic
networks where the communication lines are generally not adapted for directly
transmitting identification or status information to a network controller.

In one aspect of the mvention, the transducers communicate through the
exchange of electro-magnetic signals. The communication transducer may include a

radio transmitter which transmits a radio signal containing the identification information

‘which 1s received by the adaptor transducer. In another aspect, the transducers may

exchange signals in the form of light energy.

In order to avoid including a power source in the communications transducer, a
1solated self-powering chip may be used which has identification information for a line.
programmed into it. In order to activate the 1solated chip, the adaptor transduéer sends
out a radio or light signal which is received by the communications transducer. This
radio signal provides the power for the isolated chip to transmit back the identification
information to the adaptor transducer. o

The communications and adaptor transducers may be included as part of a larger
system. The system includes a controller which receives and processes the identification
information, and provides connec:ﬁon status data and/or identification data for the
communication line-adaptor connections. In connection with the controller is a database
in which the connection status information can be stored. A user interface is provided

so that the system operator may monitor the connections remotely as well as provide

programming for the system configuration.
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A communication system may include at least one communication panel n
which a number of the adaptors are located to receive the communication lines. Each
of the communication lines has a communication transducer mounted thereon, and an

adaptor transducer mountable proximate to each of the adaptors. Also located proximate

to each of the adaptors 1s an indicator such as a visual indicator. The adaptor transducer

and the indicator are connected to the system controller. When a communication line
1s engaged 1n an adaptor, identification information is transferred from the
communications transducer to the adaptor transducer. The controller receives all the
identification information from all the adaptor transducers and ‘processes this
information. This connection status information is used to establish whether the correct
connections have been made. Conversely, the controller can activate the indicators
based on the identification information to provide assistance to a technician who is

manually making connections at the communications panel.

DESCRIPTION OF THE DRAWINGS

Fig. 1 1s a view of a prior art system for connecting fiber optics communications
cables;
Fig. 2 1s a view of the connection between a communications line and an adaptor

in accordance with the present invention;
Figs. 3A and 3B show 'system diagrams for tracking corﬁtuunication line
connections; ‘
Fig. 4 is a perspective view of a portion of a communicatioﬁs panel in accordance
with the present invention;
Fig. 5 1s a view of a patch cable in accordance with the present invention; and
Fig. 6 1s a schematic diagram showing a sequential connector numbering system

In accordance with the present invention.

DETAILED DESCRIPTION

Shown in Figure 1 is a prior art fiber optics connection apparatus 10. This
apparatus provides a connection, for example, between a fiber optic cable and a

switching panel within a communications system. A bulkhead 12, such as mi ght be part
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of a communications panel, is equipped with adapter 14 that provides an optical
connection between cables 16 and 18. Connectors 20 and 22 connect to adapter 14
through use of locking mechanisms 32 and 34 which may include mating protrusions

and grooves in connectors 20 and 22 and housings 24 and 26. Ferrules 28 and 30 extend

-from the housings and carry the optical communications between the cables 16 and 18

through an opening in adapter 14.

In a typical cornmunications system, many communication lineé are run in
parallel and from time to time are connected through a communications panel which
routes the signals on to other communication lines and ultimately to their final
destination. These communication panels may have hundi'eds of adapters to receive and
transfer communication signals from one line to another. Presently, the cohnection of
the communication lines to the communications panel are made manually by a
technician who must first find the correct cable (perhaps among hundreds), plug it into
the appropriate adapter (which also must be identified by the technician), and then
communicate this information back to a remote site where it is recorded. The record of
the system configuration is based on the technician's report. Because of the manual
nature of finding, making and reporting connections, significant elements of time,
frustration and human error are introduced into monitoring a communications network.

The mvention described herein 1s a communications line connector configuration
which removes a significant amount of the human element in monitoring connections
In a communications system. Although the invention is described in terms of a fiber
optic communications network and has particular advantages in connection therewith,
one skilled n the art would know that certain aspects of the invention described herein
are equally applicable to other communications networks, including those which
transmit electrical signals.

An embodiment of the invention is disclosed in Fig. 2. A communication line
118 which carries the communications signals terminates at connecter 122. Adapter 114
1s mounted on bulkhead 112 of a communications panel and is designed to receive and
engage the connector 122. Bracket 136 1s also mounted to bulkhead 112 adjacent to the
adapter and supports adapter transducer 138. Alternatively, the transducer could be

directly mounted on the bulkhead 112. Communications transducer 140 is mounted on
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or integrated into the housing for connector 122. When the 00nnect0r 122 1s engaged
with the adapter 114, transducers 138 and 140 are preferably 1n close proximity to each
other so as to avoid communication with transducers of elements adjacent to the other
connected elements. In this regard, the transducers preferably have a sensing range
between about 1-10 mm, and do not respond to signals from transducers that are, for
example, more than 25 mm away. Alternatively, the transducers may communicate over
greater distances and use a more complicated signaling process to avoid disabling signal
interference.

The 1llustrated transducers 138 and 140 are programmed to communicate with
each other. Within the communication system, the communications line 118 has a
unique identification code assigned to it. This unique identification information can be
programmed mto transducer 140. Alternatively, where transducer 140 is provided from
the manufacturer with i1ts own pre-programmed code, the pre-programmed code can be
stored in a system controller fdr use as the communications line identification code or
correlated to a separate code. When the adapter 114 and connector 122 are engaged, the
transducers are in close proximity to each other and the identification information for the
communications line passes from the communications transducer 140 to the adaptor
transducer 138. The identification information received at the adaptor transducer 138
can then be used b‘y a controller which monitors which communications lines are
connected to, or are to be connected to, which adaptor.

It will thus be appreciated that, in the illustrated embodiment, it is useful to
establish a connection between a connector and an adaptor such that the transducers are
in close proximity. The manner for accomplishing this depends on the nature of the
connector and adaptor. In this regard, some connectdrs and adaptors are not selective
concerning the angular orientation of the elements that are being interconnected. In such
cases, care may be required on the part of the technician to align the connector and
adaptor so as to minimize the distance between the transducers upon establishing the
connection. Other connector/adaptor systems include a pair of diametrically opposed
protrusions on one of the elements and a mating pair of grooves on the other element.
These protrusions and grooves allow for only two possible angular orientations of the

elements. In this case, the technician should exercise care in selecting the correct
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polarity for proper alignment of the transducers. Finally, other connector/adaptor
systems only allow for one angular alignment of the elements.  Such systems are
particularly well-suited for implementétion of the present invention as the opportunity
for human error in relation to transducer positioning is minimized.

There are a variety of different transducers which may be used in passing the
identification information from the communications line to the controller. In one
embodiment of the invention, transducer 140 is a radio signal transmitter of Iimited
range and, transducer 138 receives this radio signal when transducer 140 is within a

certain distance. In this case, the communications transducer 140 would have 1ts own

power source in order to transmit the radio energy.

In another embodiment of the transducer, an isolated computer chip is placed in

transducer 140 with the identification information for the communications cable

programmed 1n to 1t. The adapter transducer 138 is configured such that it continually

outputs a querymng radio signal. When communications transducer 140 is within a
predetermined distance from the adapter transducer, the querying radio signal, which is

received via an RF antenna formed in the chip, activates the isolated computer chip. The

radio signal received from the adapter transducer, provides power to the isolated

“computer chip to transmit the identification information for the communication line.

Such 1solated chips are well-known and are used, for example, in certain smart cards.

The adapter transducer 138 receives the identification information and provides it to a

controller which 1s monitoring the connection. An advantage of this embodiment is that
no permanent power source 1s required on the communications transducer.

Other possibilities exist for transducers which would work in the monitoring
system described herein. These other embodiments include optical transducers which
pass light signals back and forth, or any other appropriate signaling technology. Yet
another embodiment fcr the transducers is the establishment of a direct electrical
connection between the transducers when the connector 122 is engaged with the adapter
114.

The apparatus described above may also include a system for processing and
storing the identification information. One embodiment of such a system 1s 1illustrated

1in Fig. 3A. Communications transducer 140 and adapter transducer 138 are shown with

7
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a dotted line connection between them. This dotted line signifies that this is not
necessarily a direct electrical connection between the two, but instead information can

be transferred between the two transducers with electromagnetic, optical, or other types

- of signals. In direct connection with the adapter transducer 138 (or otherwise in

communicating with transducer 138) is controller 142. Controller 142 receives the
connection information to/from the adapter transducer 138. This connection information
includes identification information for the communications line as well as identification
infoimation for the adapter which is engaged with the communications line. The

controller 142 is connected to database 144 as well as a user interface 146. The user

interface allows the system operator to make queries and receive information back as to

the connection status of the communications system and to identify elements that are to
be connected. Any connection status information received may be stored in
database 144.

Fig. 3B shows an alternative system conﬁguration Including communications
transducers 140', adapter transducers 138', a database 144' and a human interface 146°
generally corresponding to the system of Fig. 3A. However, 1n Fig. 3B, the adapter
transducers 138' communicate with the controller via RF or infrared signals rather than
via direct electrical wiring.

The elements of the invention described above may be part of a large
communications system in which many communication lines terminate at each bulkhead
or patch panel. Great advantage can be gained by providing a system which
electronically monitors these connections instead of having to rely .on a visual inspection
by a remote technician. Shown in Fig. 4 is a portion of one patch panel within a
communications system. Patch panel 200 includes bulkhead 212 and a plurality of

adapters 214-228. Beneath the adapters and extending laterally from bulkhead 212 are

- brackets 230-236. The adapter transducers 240-258 are mounted proximate to each

adapter on the brackets. Also mounted on the brackets proximate to the adapters are

rows of light emitting diodes (LED) 238. Each of the adapter transducers shown in Fig.

4 are in connection with the controller in the same manner as was described in F i'g. 3.
Also 1n connection with the controller are the LED's. The LEDs 238 provide a

connection status for adapters 214-228. In the embodiment shown, there are three

8
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individual LED's for each side of each adapter. The LED's serve a variety of purposes
which will be described in greater detail below. '

In operation, communication lines are connected to the adapters in order to direct
the communications signals. As was described above, a cdmmunications transducer
which contains 1dentification information is mounted on the connector for each of the
communications lines. When the connector on the communication line engages an
adaptor, 1dentification information is passed to the adaptor transducer, which 1n turn
provides this information for the controller. This information may be stored in the
database or used by the controller to provide connection status information either
through the user interface, or the LED's

Providing connection status information through the LEDs may assist a
technician in establishing correct connections at the communications bulkhead. In one
embodiment of the invention, there are three LED's associated with each adaptor and
they are red, yellow and green. the system operator ‘may program, through the user
interface, the desired configuration of the communications panel. When the technician
begins making connections according to the pre-programmed configuration, the LED's
can be used to inform the technician whether an incorrect or correct connection is made.

For example, if the technician makes a correct connection, the controller may be

- programmed to illuminate the green LED proximate to the adapter in which the

connection was just made. Conversely, if an incorrect connection was made, the red
LED will illuminate. With the present system, not only is notification provided to the
technician of the incorrect connection, information is also accessible as to the identity
of the communications line which connected incorrectly. It will thus be appreciated that
a system operator can thus enter, via thé user mnterface, information sufficient to identify
a connection, e.g., an identifier for an adaptor and a connector that are to be connected.
This information, or portions thereof, is stored in a central database and/or in memory
at a panel or at the adaptor. When a connection is made, an identifier for the line is
transmitted to the adapter transducer and corresponding reported connection information
can be compared to the stored information to verify a connection. Additionally, the

reported mnformation can be stored for use in system tracking.
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Further, assistance may be provided to the technician if there is trouble or

otherwise to assist locating the adaptor to which a particular connection is to be made.
For example, for a particular connection, a query can be made of the system operator.
The operator enters the pertinent information for the communication line through the
user interface, and the controller illuminates the yellow LED at the adaptor which is to
recerve the connection. the technician can then make the appropriaté connection.
Described above 1s just one embodiment of the invention using the LED's, the controller,
the database, and the user interface. One skilled in the art would realize that a variety
of programming and monitoring techniques could be developed using the above
elements. '

The present invention can also be used to track serial connections of a particular
communications line that may include multiple optical cables arranged in series with
intervening adaptors, panels, bulkheads, receiver/transmitter units, etc. In this regard,
it may be necessary to make conﬁec*ti_ons directly between adapters, for example between
adapter 218 and adapter 226. A patch cable, such as the cable shown generally as 300
in Figure 5 may be utilized to make such a connection. Patch cable 300 has two ends
with connectors 310 and 312 mounted at either end. Each of the connectors 310 and 312
has a communications transducer 314 and 316 mounted on its housing. Once
connector 310 1s plugged into adapter 218, communications are established between
communications transducer 244 and adapter transducer 314. Similarly, when

connector 312 is plugged into adapter 226,' communications are established between

communications transducer 252 and adapter transducer 316.

In order to facilitate tracking of serial connections of a particular line, the
identification numbers programmed into the transducers of a patch cable, or the
1dentification numbers of transducers of separate elements that are to be interconnected
to form a single line, can be in series or another pattern. For example, the transducer

patch cable such as cable 300 can be programmed so that the cable 300 has an odd end

and an even end. That 1s, the transducers of first cable ends of such cables, such as

transducer 314, may have an identification number defined as 2N-1 (e.g2.,1,3,5,7...)
and the opposite transducers, such as transducer 316, may have an 1dentification number

defined as 2N (e.g., 2, 4, 6, 8 . . ) The associated adaptor transducers can be

10
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programmed accordingly. In this manner, for example, a system operator desiring to
light LED's so as to indicate to a technician the proper connections for a patch cable can
simply enter, via the user interface, two successive numbers. Similarly, if successive
elements of a line are programmed to include serially arranged transducer 'identiﬁcation
numbers, the connections for that line or a segment thereof can be identified by entering
a string of successive serial numbers. Similarly, two adapter transducers associated with
one bulkhead adapter may have serial numbering, with the numbers listed properly in
a database. For equipment such as transceivers, optical amplifiers, test equipment etc.,
any numbering system may be used.

Conversely, if the operator wished to obtain a picture of a given line, the operator
could enter the associated string of numbers and select an appropriate diSplay or print
function. For example, Fig. 6 schematically illustrates a series of connectibns for
establishing a communications pathway between a first node (Node 1) such as first
termination equipment or a terminal and a second node (Node 2). For the pufposes of
the present example, the series of connections is identified only by the identification
numbers of transducers on patch cords but it will be appreciated that other identification
numbérs could be utilized. Node 1 is interconnected to a transmitter/receiver unit via '
patch cord 401 having a first end transducer identification N and a second end transducer
identification N+1. The illustrated transmitter/receiver unit effectively 'operat'es as an
optical signal repeater to facilitate transmission of optical signals over long distances
without unacceptable signal attenuation. The transmitter/receiver unit in turn is
interconnected to communications panel 1 via patch cord 402 having transducer
identiﬁc,atio‘ns N+2 and N+3.

In the 1llustrated communications pathway, an optical test bench is interposed in
the signal pathway between panel 1 and panel 2. Such a test bench may be used for any
of a variety of purposes, including testing the connections and configuration of the
pathway. In the illustrated embodiment, panel 1 is interconnected to the test bench via
patch cord 403 including transducer identifications N+4 and N+5, and the test bench is
interconnected to panel 2 via patch cord 404 including transducer identifications N+6
and N+7. Finally, panel 2 1s connected to a second transmitter/receiver unit via cord 405

having identifications N+8 and N+9; and then to node 2 via cord 406 having
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identifications N+10 and N+11. It will be appreciated that a network monitoring system
can receive information concerning the identity and types of components (e.. g.,. nodes,
panels, text equipment) along the pathway. A remote network operator can thus
conveniently obtain a picture of the overall pathway by simply entering the ID code for
Node 1, and the controller will retrieve the connection information one at a time and

display the whole connection on the user interface.

One of the distinct advantages of the invention described above, is that many if
not all of its elements may be incorporated into the design of a new communications
system or may be re‘ztrOﬁtted on to an existing system. For example, the
communications transducers may be mounted on to an already existing connector
housing for a communications line, e.g., using an adhesive, or it may be integrated into
the design of the housing for a new system. The adaptor transducers and brackets can
be mounted on a existing communications bulkhead or included in the bulkhead's initial
design. Finally, the controller, database, and user interface can be an add on system with
separate components, or these capabilities can be incorporated in the processing system
already 1n existence for the system.

The foregoing description of the present mvention has been presented for
purposes of illustration and description. Furthermore, the description is not intended to
limit the invention to the form disclosed herein. Consequently, \ variations and
modifications commensurate with the above teaching, and the skill or knowledge of the
relevant art, are within the scope of the present invention. The embodxments described

heremabove are further intended to explain best modes known for practicing the

. mventlon and to enable others skilled in the art to utilize the invention in such or other

embodiments and with various modifications required by the particular applications or
uses of the present invention. It is intended that the claims be construed to include

alternative embodiments to the extent permitted by the prior art.

12
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What 1s claimed 1s:
1. An apparatus for monitoring a connection between a communications

line connector and an adapter, the apparatus comprising:

first identification means, disposed proximate to the communications connector,
for use in commumicating connection information regarding the connection between the
communications connector and the adaptor; and

second 1dentification means, mountable proximate to the adapter, for use in
communicating the connection information regarding said connection;

wherein the connection information is communicated between a controller and
one of the first and second identification means so as to allow for monitoring of the
connection.

2. The apparatus of Claim 1, wherein said connector is for a fiber optic

communications line and said adapter is a fiber optic adapter.

3. The apparatus df Claim 1, wherein one of said first and secbnd
identification means includes a transducer which transmits a signal containing a portion
of the connection information.

4. The apparatus of Claim 3, wherein the signal is an electromagnetic signal.

3. The apparatus of Claim 3, wherein the signal is one of a radio frequency
signal and an optical signal. '

6. The apparatus of Claim 1, wherein one of said first and second
1dentification means includes means for receiving a signal from the controller, wherein
the signal is used to assist a technician in making the connection.

7. The apparatus of Claim 1, wherein said adapter is mountable on a

bulkhead of a communications panel.

8. The apparatus of Claim 1, wherein the controller provides connection
status information in response to receipt of the connection information.

9. The apparatus of Claim 5 wherein the first identification means transmits
the connection information in response to receiving a first signal from the second
1dentification means.

10.  The apparatus of Claim 9 wherein the first identification means receives

energy to transmit the connection information from the first signal.
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1. The apparatus of Claim 10 wheren the first identification means

transmits the connection information in a second radio signal.

12.  An apparatus for monitoring connections in a communications system
comprising:
5 ~ at least one communication line with at least one connector attached thereto,

where an identification transducer is included in the at least one connector and the
identification transducer contains 1dentification information for the at least one
communication line; .
at least one adaptor which receives the at least one connector and establishes a
10  connection for the communications signals; and
an adapter transducer mountable proximate to the adaptor which receives the
identification information from the 1dentification means and transmits the identification
information to a controller.
13.  The apparatus of Claim 12, wherein said communication line carries fiber
15  optic signals.
14. The apparatus of Claim 12, wherein said identification means is a

transmitter which transmits a signal containing the identification information to the

receiver.
15 The apparatus of Claim 14, wherein said signal 1s an electromagnetic
20  signal.
16.  The apparatus of Claim 15, wherein said signal comprises one of a radio

frequency signal and an optical signal.
17. The apparatus of Claim 12, wherein said adaptor transducer is adapted
to receive an identification signal from the controller, wherein an indication is provided
25  inresponse to identification signal to indicate the connection that is to be made.
18.  The apparatus of Claim 12, wherein said adapter 1s mounted on a
bulkhead of a communications panel. '
19. The apparatus of Claim 12, wherein the controller provides connection
status information in response to the receipt of the identification information.
30 20.  The apparatus of Claim 19, wherein said connection status information

is provided through a visual indicator.

.....
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21.  The apparatus of Claim 20, wherein the visual indicator is located

prbximate to the at least one adapter.

22.  The apparatus of Claim 16 wherein the identification transducer transmits

the identification inforrnation in response to receiving a first radio signal from the

adapter transducer.

23.  The apparatus of Claim 22 wherein the identification means receives
energy to transmit the identification information from the first radio signal.

24.  The apparatus of Claim 23 wherein the identification means transmits the
1dentification infomiation in a second radio signal.

25. A system according to Claim 12, wherein said communications device
is a patch cable.

26. A communications system comprising:

a plurality of communication lines; '

an 1dentification transducer mountable on each of said plurality of

communication lines, where each of said identification transducers contains
identification information for the communication line upon which said identification
transducer 1s mounted;

a communications bulkhead with a plurality of adaptors mounted thereon, each
of said adaptors receives one of the plurality of communications lines;

an adapter transducer mountable proximate to each of said adaptor means, said
adapter transducer receives the identification information from the identification
transducer; and

a controller which receives the identification information from the adapter
transducers and provides connection status information for each of the plurality

communications lines and adaptors.

27.  The communications system of Claim 26 wherein the plurality of

- communication lines are fiber optic cables.

28.  The communications system of Claim 26, wherein said identification
transducers transmit signals containing the identification information to the adapter

transducers.
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29. The apparatus of Claim 28, wherein the signals are electromagnetic
signals. .

30.  The apparatus of Claim 26, wherein said controller i1s further operative
for transmitting an identification signal to identify, based on said identification
information, a selected communication line and a selected adapter to be connected. '

31.  The apparatus of Claim 26, further comprising means for aligning a given
communications line with a given adaptor such that a given transducer of said given line
is positioned proximate to a given adaptor transducer of said given adapter when said
line 1s coupled to said adapter.

32.  The apparatus of Claim 26, wherein said connection status indicator
information is provided through at least one visual indicator.

33.  The apparatus of Claim 32, wherein each of the plurality of adapters has
one of the visual indicators located proximately thereto.

34.  The apparatus of Claim 33 wherein the visual indicator is at least one
light emitting diode.

35. A system according to Claim 26, wherein the plurality of
communications lines ére patch cables.

36. The communications system of Claim 26 further including a.database
which stores the connection status information and other information relating to the
communications network.

37. A system according to Claim 36, wherein the database includes
information about the location and connection status for each of the plurality of
connectors and adapters '

38. A method for monitoring connections in communications system,
comprising:

mounting an identification transducer on each of a number of communications
lines within the communication system;

mounting an adapter transducer device on each of a number of adaptors which
recetve the communications lines; '

transferring identification information between one of the identification

transducers and one of the adapter transducers, where the identification information

16
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identifies a connection between one of the communications lines and one of the

transducers; and

transmitting the identification information between a controller, which monitors

- connections between the communications lines and the adaptors, and one of said one

1dentification transducer and said one adapter transducer.

39. A method according to Claim 38, wherein the step of transferring of
identification information is done with a transmission signal which contains the

identification information.

40. A method according to Claim 39,' wherein the transmission signal is an

electromagnetic signal.

41. A method according to Claim 40, wherein said transmission signals is a
radio frequency signal. -
42. A method according to Claim 38, wherein said identification transducers

receive power to transmit transmission signals from a radio signal transmitted by the

transducer.

43. A method according to Claim 38 wherein the communications system

processes fiber optic signals.

44. A method according to Claim 38, further including the step of providing
a visual indication based on connection status information.

45. A method according to Claim 38, wherein said step of transmitﬁng
comprises communicating a signal from said controller to identify an adaptor for use in
making the connection. '

46. ‘ A method according to Claim 38, further comprising the step of angularly
aligning said one line and said one adapter relative to positions of said one identification
transducer and said one adapter transducer and coupling said line to said adaptor.

. 47. An apparatus for use in monitoring connections in a communications
system, said system including adapters for receiving communications lines'so as to
make said connections and further including detectors, associated with said adapters, for
use 1n detecting a line connection and reporting the line connection to a controller for
storing information regarding the line connection so as to allow for monitoring said

connections in said communications system, said apparatus comprising:
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communications line means for use in transmitting communications signals, said

‘line means including a section of a communications line and at least one end portion for

coupling to one of said adapters of saild communications system; and

identification means, associated with said communications line, for identifying
said communications limne, said 1dentification means including means for providing a
unique identifier for said communications line means and means for communicating
with a detector of said one adaptor so as to provide identification information relative
to said unique identifier to said detector of said one adaptor when said end portion of
said communication line means and said adapter are engaged;

wherein said identification information can be reported to said controller by said
detector so as to allow for enhanced monitoring of said connections in said
communications systemn.

48.  The apparatus of Claim 47, wherein said communications line comprises
a fiber optic line and said end portion comprises a fiber optic connector.

49.  The apparatus of Claim 47, wherein said 1dentification means comprises
a chip for storing a programmed i1dentification code.

50.  The apparatus of Claim 47, wherein said identification means comprises
transceiver means for receiving signals from said detector and transmitting signals to
said detector across an air interface between said detector and said transceiver means.

51.  The apparatus of Claim 47, wherein said identification means comprises
self-powering means for receiving a signal from said detector and deriving energy from

said received signal for powering operation of said identification means.

18
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