USOORE43774E

as United States

a2 Reissued Patent
Cobb et al.

(10) Patent Number:
(45) Date of Reissued Patent:

US RE43,774 E
Oct. 30, 2012

(54) SYSTEMS AND METHODS OF IDENTIFYING
PATCH CORD CONNECTIONS IN A
COMMUNICATIONS PATCHING SYSTEM
USING COMMON MODE TRANSMISSION
(75) Inventors: Terry R. Cobb, Fort Worth, TX (US);
Lance Howard Cobb, legal
representative, Fort Worth, TX (US);
Bob Conte, East Haven, CT (US)
(73)

Assignee: CommScope, Inc. of North Carolina,

Hickory, NC (US)

@
(22)

Appl. No.: 13/206,662

Filed: Aug. 10,2011

Related U.S. Patent Documents

Reissue of:

(64) Patent No.:
Issued:
Appl. No.:
Filed:

7,573,254
Aug. 11, 2009
11/786,516
Apr. 12, 2007

Int. CI.
GOIR 19/00 (2006.01)

US.CL oo 324/66; 379/25
Field of Classification Search

(1)

(52)
(58)

See application file for complete search history.
(56) References Cited

U.S. PATENT DOCUMENTS

5,394,503 A 2/1995 Dietz, Ir. et al.
5,406,260 A 4/1995 Cummings et al.
5,483,467 A 1/1996 Krupka et al.
5,550,755 A 8/1996 Martin et al.
5,764,043 A 6/1998 Czosnowski et al.
5,854,824 A 12/1998 Bengal et al.
6,002,331 A 12/1999 Laor

6,218,930 Bl 4/2001 Katzenberg et al.

DATABASE

6,222,908 Bl 4/2001 Bartolutti et al.
6,285,293 Bl 9/2001 German et al.
6,330,307 B1  12/2001 Bloch et al.
6,350,148 Bl 2/2002 Bartolutti et al.
6,424,710 Bl 7/2002 Bartolutti et al.
6,522,737 Bl 2/2003 Bartolutti et al.
6,705,707 B2 3/2004 Furukawa
6,725,177 B2 4/2004 David et al.
6,784,802 Bl 8/2004 Stanescu
6,961,675 B2  11/2005 David
(Continued)

FOREIGN PATENT DOCUMENTS
AT 357634 7/1980
(Continued)

OTHER PUBLICATIONS

International Search Report and Written Opinion of the International
Searching Authority, corresponding to PCT/US2008/004325, mailed
Aug. 25, 2008.

(Continued)

Primary Examiner — Vincent Q Nguyen
(74) Attorney, Agent, or Firm — Myers Bigel Sibley &
Sajovec

(57) ABSTRACT

A communications patching system includes first and second
patch panels, each having a plurality of connector ports, and
a patch cord that is configured to selectively interconnect a
connector port in the first patch panel with a connector port in
the second patch panel. Each patch panel includes a port
identification circuit that is electrically coupled with the con-
nector ports of the respective patch panel. The port identifi-
cation circuit of each patch panel is configured to transmit a
signal to a connector port of the other patch panel over a
common mode transmission path of the patch cord. The first
and second connector ports connected by the patch cord are
identified from the signal path.

39 Claims, 4 Drawing Sheets

/100

N2

~

140 K

I
PORTID
CREUIT

130

L .




US RE43,774 E

Page 2
U.S. PATENT DOCUMENTS EP 1292045 A2 3/2003
6,968,994 Bl  11/2005 Ashwood Smith R 2763068 A 1999
GB 2375898 A 11/2002
6,985,713 B2 1/2006 Lehr et al.
WO WO 99/26426 Al 5/1999
7,046,983 B2 5/2006 Elkayam et al.
e WO WO 99/36984 Al 7/1999
7,153,142 B2 12/2006 Shifris et al.
. WO WO 00/60475 A 10/2000
7,160,143 B2 1/2007 David et al.
7170393 B2 12007 Marti WO WO 02/43327 A2 5/2002
e artm WO WO 2004/005943 A 1/2004
7,193,422 B2 3/2007 Velleca et al.
7917 152 Bl 52007 Xin of al WO WO 2004/044599 A 5/2004
oA in et al. WO WO 2005010641 A2 2/2005
7,297,018 B2  11/2007 Caveney et al. WO WO 2005/109015 11/2005
7,370,106 B2 5/2008 Caveney et al. WO WO 2006/045372 Al 5/2006
7,517,243 B2 4/2009 Caveney et al. WO WO 2006/063023 Al 6/2006
7,573,254 B2 8/2009 Cobbet al. WO WO 2006/075247 Al 7/2006
7,602,695 B2 10/2009 Berkman
7,705,606 B2 4/2010 Peyton et al. OTHER PUBLICATIONS
2004/0021452 Al 2/2004 Hwang et al.
2005/0245127 Al 11/2005 Nordin et al. International Search Report corresponding to PCT/US1998/024447.
2007/0085550 Al 4/2007 Wu Dorai, S., et al. “Evaluation of Differential and Common—Mode
%88;; 8 é }‘ ;‘7“2‘2 ﬁ} 1(5); %88; I(\:Tavj?eytetlal. Transmission Through UTP Cables Using FE Techniques” Interna-
ordin et al. tional Wire & Cable S i P ding of the 56" TWCS, pp.
2008/0122579 Al 5/2008 German et al. SIas17 o0 ) posium, Toceeding 07 The PP
2009/0096581 Al 4/2009 Macauley et al. N - Lo .
5009/0178119 Al 7/2009 Macauley Transl.atlon of. First OfﬁCfa A?tlon issued on Feb. 29, 2912 in corre-
2010/0008482 Al 1/2010 Tucker sponding Chinese Application 200880011414.7 which Chinese
2010/0011097 Al 1/2010 Cobb application claims priority from the present application.
2010/0244998 Al 9/2010 Peyton et al. Research Proposal (4 pages plus 1 page cover e-mail and 1 page
2011/0043371 Al 2/2011 German et al. return receipt e-mail) from John Kelly of Cablesense Ltd./DKR to Dr.
T.C. Tuan of CommScope (the assignee of the present application)
FOREIGN PATENT DOCUMENTS sent Nov. 25, 2005 that was internally forwarded to CommScope
EP 0575100 A1 12/1993 employees in the United States including Robert Conte (a named
EP 0849602 A2 6/1998 inventor on the present application).



U.S. Patent Oct. 30, 2012 Sheet 1 of 4 US RE43,774 E

EXTERNAL IN&E&(&AL
LINES w
W . y
N
12

Fogosed:
Eoeeed.

[+]

3
; ir]rLY:

:

\\

20

TO SUBSEQUENT
RACK

FIG. 1
(PRIOR ART)



US RE43,774 E

Sheet 2 of 4

Oct. 30, 2012

U.S. Patent

¢ I

1 m w 01

Hoamn |- i b LMD

1 [40d a1 1404

E\ Tl N:\ 76l
TNV 1N

104LN0) 104LN0)

WY DV

w@ﬂf

o—" \ e |




£ 9l
” —

US RE43,774 E

- <

_\

d1vd 119V) v 40 SIYIM JHL
NO NOID3IYIG IWVS IHL NI SMO™ INJH3NM

e Y e L St

Sheet 3 of 4

2 4I¥d 19

5,/

A

Oct. 30, 2012

ML\NU

R

A1Vd 3182 ¥ 40 STUIM 3HL
NO NOILDIYIQ IWVS FHL NI SMOTS INTHIM

— e

R e il belal bkttt

U.S. Patent

| 4Ivd 118Y)

[EETT aGLEEEEEEEEET S

levmdremnmmrrrneccrsndeman



US RE43,774 E

Sheet 4 of 4

Oct. 30, 2012

U.S. Patent

1)1MC
IELPELIE

st

118y)

(140 Hd1Yd

=

90D DIV |

e m e a . ———

051

/

Ll
1INVd H)1Vd

-

/

A
TINVd HJLVd

SEL LR LL COEREITIL T LIS D salelbdds o]

b e e e e e od -----—---------r-—---- -

1IN
JEREL I




US RE43,774 E

1
SYSTEMS AND METHODS OF IDENTIFYING
PATCH CORD CONNECTIONS IN A
COMMUNICATIONS PATCHING SYSTEM
USING COMMON MODE TRANSMISSION

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions
made by reissue.

CROSS-REFERENCE TO RELATED
APPLICATION

The present application is areissue application of U.S. Pat.
No. 7,573,254, which issued Aug. 11, 2009 based on U.S.
patent application Ser. No. 11/786,516, which was filed on
Apr. 12, 2007.

FIELD OF THE INVENTION

The present invention relates generally to communications
systems and, more particularly, to communications patching
systems.

BACKGROUND OF THE INVENTION

Many businesses have dedicated telecommunication sys-
tems that enable computers, telephones, facsimile machines
and the like to communicate with each other through a private
network and with remote locations via a communications
service provider. In most buildings, the dedicated communi-
cations system is hard wired using telecommunication cables
that contain conductive wires. In such hard wired systems,
dedicated wires are coupled to individual service ports
throughout the building. Conventionally, the wires from the
dedicated service ports extend through the walls of the build-
ing to a communications closet or closets. The communica-
tions lines from the interface hub of a main frame computer or
network and the telecommunication lines from external tele-
communication service providers may also terminate within a
communications closet. The communications line may com-
prise, for example, a communications cable or patch cord that
contains four twisted pairs of conductors.

A patching system is typically used to interconnect the
various telecommunication lines within a communications
closet. In a communications patching system, the telecom-
munication lines are terminated within a communications
closet in an organized manner. The organized terminations of
the various lines are provided via the structure of the commu-
nications closet. A mounting frame having one or more racks
is typically located in a communications closet. The commu-
nications lines terminate on the racks, as is explained below.

Referring to FIG. 1, atypical prior art rack 10 is shown. The
rack 10 retains a plurality of patch panels 12 that are mounted
to the rack 10. On each of the patch panels 12 are located port
assemblies 14. The illustrated port assemblies 14 each con-
tain six telecommunication connector ports 16 (e.g., RJ-45
ports), although other numbers of ports are possible (e.g., one,
four, or eight ports per port assembly, etc.). Other types of
patch panels are known, including patch panels with optical
fiber ports (e.g., SC, ST, and FC ports) and copper wire ports.

Each telecommunication connector port 16 may be hard
wired to a respective one of the communications lines.
Accordingly, each communications line terminates on a patch
panel 12 in an organized manner. In small patch systems,
communications lines may terminate on the patch panels of
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the same rack. In larger patch systems, multiple racks may be
used. Interconnections between the various communications
lines are made using patch cords 20. Both ends of each patch
cord 20 are terminated with connectors 22, such as, for
example, an RJ-45 or RJ-11 connector. One end of a patch
cord 20 is connected to a connector port 16 of a first commu-
nications line terminating at a first patch panel and the oppo-
site end of the patch cord 20 is connected to a connector port
16 of a second communications line terminated at a second
patch panel. By selectively connecting the various lines with
patch cords 20, any combination of communications lines can
be interconnected.

In many businesses, employees are assigned their own
computer network access number exchange so that the
employee can interface with a main frame computer or com-
puter network. When an employee changes office locations, it
may not be desirable to provide that employee with new
exchange numbers. Rather, to preserve consistency in com-
munications, it may be preferred that the exchanges of the
telecommunication connection ports in the employee’s old
office be transferred to the communications ports in the
employee’s new office. To accomplish this task, patch cords
in a telecommunication closet are rearranged so that the
employee’s old exchanges are now received in his/her new
office.

As employees move and/or change positions, and/or as
new lines are added and subtracted, the patch cords in a
typical communications closet are rearranged quite often.
The interconnections of the various patch cords in a commu-
nications closet are often logged in either a paper or computer
based log. However, technicians may neglect to update the log
each and every time a change is made. Thus, the log may
become less than 100% accurate and a technician may not
have a way of reading where each of the patch cords begins
and ends. Accordingly, when a technician needs to change a
patch cord, it may be necessary for the technician to manually
trace that patch cord between two connector ports. To perform
a manual trace, the technician locates one end of a patch-cord
and then manually follows the patch cord until he/she finds
the opposite end of that patch cord. Once the two ends of the
patch cord are located, the patch cord can be positively iden-
tified.

It may take a significant amount of time for a technician to
manually trace a particular patch cord, particularly within a
collection of other patch cords. Furthermore, manual tracing
may not be completely accurate and technicians may acci-
dentally go from one patch cord to another during a manual
trace. Such errors may result in misconnected telecommuni-
cation lines which must be later identified and corrected.
Also, it may be difficult to identify the correct port to which a
particular patch cord end should be connected or discon-
nected. 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.

One existing method of detecting the connector ports that a
patch cord is connected to utilizes a mechanical switch in
each connector port of a patch panel. Each mechanical switch
is configured to detect insertion and removal of a patch cord
connector within and from a respective connector port. For
example, when a patch cord connector is inserted within a
connector port of a patch panel, the mechanical switch in the
connector port is closed and a signal is generated. It is
assumed that when two consecutive connections are made
between two different patch panels, a connection exists
between the connector ports via the patch cord. The advan-
tage of this method is that special patch cords are not required.
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Unfortunately, however, this method cannot confirm that
there is an actual connection between two connector ports and
apatch cord. For example, two separate patch cords may have
connectors that were inserted within respective connector
ports of two patch panels sequentially in time. The conven-
tional method would assume that the two connector ports
were connected by the same patch cord, which would be
erroneous. Accordingly, a need exists for accurately and
quickly detecting and identifying patch cord connections in a
communications system.

SUMMARY OF THE INVENTION

In view of the above discussion, a communications patch-
ing system, according to some embodiments of the present
invention, includes first and second patch panels, each having
a plurality of connector ports, and a patch cord that is config-
ured to selectively interconnect a connector port in the first
patch panel with a connector port in the second patch panel.
Each patch panel includes a port identification circuit that is
electrically coupled with the connector ports of the respective
patch panel. The port identification circuit of each patch panel
is configured to transmit a signal (e.g., an AC signal, a DC
signal, etc.) to a connector port of the other patch panel over
a common mode transmission path of a patch cord, and to
acknowledge receipt of a signal from a port identification
circuit of the other patch panel over the common mode trans-
mission path. The first and second connector ports connected
by the patch cord are identified from the signal path. Accord-
ing to some embodiments of the present invention, a database
is provided that logs patch cord interconnections with con-
nector ports of the first and second patch panels.

Embodiments of the present invention are advantageous
because the port identification circuit of each patch panel is
configured to transmit and receive a signal over the common
mode transmission path of a patch cord simultaneously with
data transmission over a differential mode transmission path
of the patch cord.

According to some embodiments of the present invention,
a method of identifying the physical location of patch cord
connectors in a communications patching system, includes
transmitting a signal from a first patch panel connector port to
a second patch panel connector port over a common mode
transmission path of a patch cord that interconnects the first
and second patch panels; acknowledging receipt of the signal
at the second patch panel connector port to the first patch
panel connector port over the common mode transmission
path; and identitying the first and second patch panel connec-
tor ports from the signal path. The physical location of the
patch cord connectors can be logged within a database.

Embodiments of the present invention may be utilized with
any type of patch panel and corresponding patch cords includ-
ing, but not limited to, patch panels with RJ-45 and RJ-11
ports and patch panels with copper wire ports.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a perspective view of a typical prior art commu-
nications rack assembly containing multiple patch panels
with connector ports that are selectively interconnected by
patch cords.

FIG. 2 illustrates a communications patching system con-
figured to identify the physical location of patch cord connec-
tors, according to some embodiments of the present inven-
tion.

FIG. 3 is an electrical schematic view of common mode
transmission over a patch cord.
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FIG. 4 illustrates a communications patching system con-
figured to identify the physical location of patch cord connec-
tors, according to some embodiments of the present inven-
tion, wherein different pairs of a common mode transmission
path use a center tapped inductor with two ends of the induc-
tor connected to two wires of a pair.

DETAILED DESCRIPTION OF EMBODIMENTS
OF THE INVENTION

The present invention now is described more fully herein-
after with reference to the accompanying drawings, in which
preferred embodiments of the invention are shown. This
invention may, however, be embodied in many different
forms and should not be construed as limited to the embodi-
ments set forth herein; rather, these embodiments are pro-
vided so that this disclosure will be thorough and complete,
and will fully convey the scope of the invention to those
skilled in the art.

Like numbers refer to like elements throughout. In the
figures, the thickness of certain lines, layers, components,
elements or features may be exaggerated for clarity.

The terminology used herein is for the purpose of describ-
ing particular embodiments only and is not intended to be
limiting of the invention. As used herein, the singular forms
“a”, “an” and “the” are intended to include the plural forms as
well, unless the context clearly indicates otherwise. It will be
further understood that the terms “comprises” and/or “com-
prising,” when used in this specification, specify the presence
of stated features, integers, steps, operations, elements, and/
or components, but do not preclude the presence or addition
of one or more other features, integers, steps, operations,
elements, components, and/or groups thereof. As used herein,
the term “and/or” includes any and all combinations of one or
more of the associated listed items.

Unless otherwise defined, all terms (including technical
and scientific terms) used herein have the same meaning as
commonly understood by one of ordinary skill in the art to
which this invention belongs. It will be further understood
that terms, such as those defined in commonly used dictio-
naries, should be interpreted as having a meaning that is
consistent with their meaning in the context of the specifica-
tion and relevant art and should not be interpreted in an
idealized or overly formal sense unless expressly so defined
herein. Well-known functions or constructions may not be
described in detail for brevity and/or clarity.

It will be understood that when an element is referred to as
being “on”, “attached” to, “connected” to, “coupled” with,
“contacting”, etc., another element, it can be directly on,
attached to, connected to, coupled with or contacting the
other element or intervening elements may also be present. In
contrast, when an element is referred to as being, for example,
“directly on”, “directly attached” to, “directly connected” to,
“directly coupled” with or “directly contacting” another ele-
ment, there are no intervening elements present.

It will be understood that, although the terms “first”, “sec-
ond”, etc. may be used herein to describe various elements,
components, patch panels, etc., these elements, components,
patch panels etc. should not be limited by these terms. These
terms are only used to distinguish one element, component,
patch panel etc. from another element, component, patch
panel. Thus, a “first” element, component, patch panel dis-
cussed below could also be termed a “second” element, com-
ponent, patch panel without departing from the teachings of
the present invention. The sequence of operations (or steps) is
not limited to the order presented in the claims or figures
unless specifically indicated otherwise.
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In conventional electrical communications systems, the
information signals (e.g., video, audio, data) are typically
transmitted over a pair of conductors (hereinafter a “differ-
ential pair” or simply a “pair”) rather than a single conductor.
The signals transmitted on each conductor of the differential
pair have equal magnitudes, but opposite phases, and the
information signal is embedded as the voltage difference
between the signals carried on the two conductors. This trans-
mission technique is generally referred to as “balanced”
transmission. When signals are transmitted over a conductor
such as a copper wire in a communications cable, electrical
noise from external sources may be picked up by the conduc-
tor, degrading the quality of the signal carried by the conduc-
tor. With balanced transmission techniques, each conductor
in a differential pair often may pick up approximately the
same amount of noise from these external sources. Because
approximately an equal amount of noise is added to the sig-
nals carried by both conductors of the differential pair, the
information signal is typically not disturbed, as the informa-
tion signal is extracted by taking the difference of the signals
carried on the two conductors of the differential pair; thus the
noise signal may be cancelled out by the subtraction process.

Pursuant to embodiments of the present invention, com-
munications patching systems are provided which quickly
and automatically identify the patch panel ports to which each
patch cord are connected. In particular, pursuant to embodi-
ments of the present invention, patching systems are provided
that include port identification circuits that transmit and/or
receive signals over a common mode transmission path in
order to identify port pairs that are connected by a patch cord.
As a common mode signal transmitted over a differential pair
adds the same amount of signal energy to each wire of the
differential pair, the common mode signal subtracts out of,
and hence does not degrade, the differential information sig-
nal. Accordingly, by transmitting a common mode signal over
the differential pairs that are already part of conventional
patching systems it is possible to automatically and accu-
rately keep track of the port connections in a patching system.

Referring now to FIG. 2, a communications patching sys-
tem 100, according to embodiments of the present invention,
is illustrated and includes first and second patch panels 112,
114, each having multiple connector ports (e.g., RI-45 ports,
RJ-11 ports, etc.) 16, one or more patch cords 20, one or more
port identification circuits 130 electrically coupled with the
connector ports 16, rack control panels 132, and a database
140 that monitors and logs patch cord interconnections with
the connector ports 16. Patch cord 20 is configured to selec-
tively interconnect a connector port 16 in the first patch panel
112 with a connector port 16 in the second patch panel 114.
The patch cord 20 includes opposite ends and a respective
connector 22 secured to each end, as illustrated. Each con-
nector 22 is configured to be removably secured within a
connector port 16.

The port identification circuit 130 of each patch panel 112,
114 is configured to transmit a signal (e.g., an AC signal, aDC
signal, etc.) through a connector port 16 and to the port
identification circuit 130 of the other patch panel 112, 114
over a common mode transmission path of the patch cord 20.
Each port identification circuit 130 may also be configured to
acknowledge receipt of a signal from a connector port 16 of
the other patch panel 112, 114 over the common mode trans-
mission path. The physical location of the patch cord connec-
tors 22 can then be identified (i.e., the connector ports 16 in
the first and second patch panels 112, 114 connected by the
patch cord 20 are identified) from the common mode trans-
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mission path. Accordingly, the connector ports 16 in two
patch panels 112, 114 connected by the patch cord 20 can be
positively identified.

Various types of communication mechanisms can be uti-
lized without limitation. Exemplary communication mecha-
nisms include, for example, where the port identification
circuit 130 connects the common mode transmission path of
the two pairs together for a time periodt, representing a digital
zero. A digital one would be an open circuit between the
common mode transmission path of the two pairs. At other
times the port identification circuit 130 would monitor the
common mode connection of the two wire pairs for a digital
zero. To avoid overlapping zeros from the two ends of a patch
cord 20, each port identification circuit 130 would transmit
the digital zero at random intervals. If the port identification
circuit 130 receives a digital zero of time period t then it will
return a digital zero of time period 3t, as a method of acknowl-
edgement to the other end. Ifthe port identification circuit 130
receives a digital zero whose time period is 3t then it knows
that a patch cord 20 is connected to another port. One method
to uniquely identify the port connection is to only allow one
port identification circuit 130 to return an acknowledgement
at a time. Once the connection has been established, one
method to monitor the patch cord connection is the port
identification circuit 130 that received the acknowledgement
would then maintain a digital zero. At the other end of the
patch cord 20 the port identification circuit 130 would moni-
tor this to determine when a patch cord 20 is removed.

Instead of continually sending a digital zero, an alternate
method is to use a mechanical or electrical switch to identify
when a patch cord 20 has been inserted or removed from a
connector port 16 and at that time start or stop the port iden-
tification circuit 130. Also alternate methods of communica-
tion may include using AC signals which could be on and off
or modulated.

A separate rack control panel 132 would reside in each
rack, and includes a microprocessor to communicate to each
connector panel (e.g., 112, 114, etc.) and the port identifica-
tion circuit 130 via a shared serial bus connected to each
connector panel. The number of connector panels controlled
by a rack control panel 132 would include all connector
panels that are attached to the rack. The illustrated patching
system 100 also includes a database 140 that communicates
with the rack control panel 132 on each rack. Each rack
control panel 132 communicates to the database when a port
16 receives a digital zero or an acknowledgement, and when
a patch cord 20 is disconnected. The physical location of the
port 16 would be included in the communication. The data-
base 140 notifies the rack control panel 132 when an acknowl-
edgement can be sent by a port 16 and when a patch cord 20
has been disconnected from a port 16. The database 140 is
configured to log patch cord interconnections with connector
ports 16 of the first and second patch panels 112, 114. Data-
base 140 may be any type of database and may include mul-
tiple databases. Database 140 may be implemented by any of
various known data storage technologies, without limitation.

As is known by those of skill in the art, a database is a
collection of data that is organized in “tables”” A database
typically includes a database manager that facilitates access-
ing, managing, and updating data within the various tables of
a database. Exemplary types of databases that can be used for
logging the location of the patch cord connectors in a com-
munications patching system, according to embodiments of
the present invention, include, but are not limited to, rela-
tional databases, distributed databases (databases that are
dispersed or replicated among different points in a network),
and object-oriented databases. Relational, distributed, and
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object-oriented databases are well understood by those of
skill in the art and need not be discussed further herein.
Exemplary commercial databases that can be used to imple-
ment embodiments of the present invention include, but are
not limited to, IBM’s DB2® database, Microsoft’s SQL
server database, and other database products, such as those
from Oracle, Sybase, and Computer Associates.

Referring to FIG. 3, common mode transmission of a sig-
nal over a patch cord, according to some embodiments of the
present invention, is illustrated. A common mode transmis-
sion sends the same signal across each conductor of a pair in
the same direction. In the illustrated embodiment, a signal is
transmitted over the wires of cable pair 1 in the direction D,
and the signal returns over the wires of cable pair 2 in the
direction D,. In an Ethernet twisted pair, LAN data is trans-
mitted between endpoints using differential mode transmis-
sion. In a well balanced system, differential mode and com-
mon mode transmission can coexist and not interfere with
each other.

Referring to FIG. 4, the identification of the physical loca-
tion of patch cord connectors in a communications patching
system 100 is illustrated. To determine the actual connection
of a patch cord 20, a signal is transmitted over the common
mode transmission path of the patch cord 20 between the
endpoint connections (i.e., connector ports 16) in the patch
panels 112, 114. A transmitted signal may be a DC signal or
an AC signal. Connection to the different pairs of the common
mode transmission path could use a center tapped inductor
150 with two ends of the inductor 150 connected to the two
wires of a pair, where one center tap of one pair is the positive
and the center tap of the second pair is the negative of the
common mode transmitting and receiving signal. Other meth-
ods of sending and receiving a common mode signal could
include abalanced set of passive components such as resistors
and/or capacitors attached to each wire and connected
together to form a center tapped component. A balanced set of
active devises such as matched transistors could also be used.

Often at an Ethernet device, the common mode of each
wire pair may be terminated. In cases where this termination
may cause a problem, each wire of the pairs could be AC
coupled between the two center tapped inductors and the
Ethernet device.

The inductor 150 and associated electronics can reside on
the connector board of each of the patch panels 112,114, or a
separate board attached to the connector board. The port
identification circuit 130 could consist of a micro controller
or random logic. The circuit would generate and receive the
signal that is transmitted over the common mode connection
of the patch cord. In addition the port identification circuit
130 will communicate to the rack control panel 132 on any
changes to the connector ports 16 or a control button opera-
tion and receive authorization to send an acknowledgement or
release a port 16 when the patch cord 20 has been discon-
nected. The port identification circuit 130 could be duplicated
for each connector port 16 or be shared across many ports 16
through a multiport multiplexer.

To determine the physical location of each port 16 the rack
control panel 132 would first determine the physical location
of each connector panel (e.g., 112, 114, etc.). One method is
when the rack is first powered up, the user would press a
control button on each connector panel starting at the top of
the rack working down to the bottom connector panel. This
would be tracked by the rack control panel 132, converted to
a physical address, and communicated back to the port iden-
tification circuit 130 on each connector panel to be retained as
the panel address. This is combined with the port address on
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each connector panel which is fixed by the physical location
on the actual panel. The port identification circuit 130 would
then convey the panel and port address to the rack control
panel 132 with any communication. The identification of
each rack control panel 132 could be set as a selectable unique
address. The rack control panel 132 would convey this
address, along with the panel and port address to the database
along with any information on the connector port.
The foregoing is illustrative of the present invention and is
not to be construed as limiting thereof. Although a few exem-
plary embodiments of this invention have been described,
those skilled in the art will readily appreciate that many
modifications are possible in the exemplary embodiments
without materially departing from the novel teachings and
advantages of this invention. Accordingly, all such modifica-
tions are intended to be included within the scope of this
invention as defined in the claims. The invention is defined by
the following claims, with equivalents of the claims to be
included therein.
That which is claimed is:
1. A method of identifying the physical location of first and
second patch cord connectors of a patch cord in a communi-
cations patching system, wherein the first patch cord connec-
tor is inserted within a first patch panel connector port and the
second patch cord connector is inserted within a second patch
panel connector port, the method comprising:
transmitting a signal from the first patch panel connector
port to the second patch panel connector port over a
common mode transmission path of the patch cord
simultaneously with data transmission over a differen-
tial mode transmission path of the patch cord; and

identifying the first and second patch panel connector ports
based at least in part on the transmitted signal.

2. The method of claim 1, wherein the signal comprises a
DC signal.

3. The method of claim 1, wherein the signal comprises an
AC signal.

4. The method of claim 1, further comprising logging the
location of the patch cord connectors in a database.

5. A method of identifying the physical location of patch
cord connectors in a communications patching system,
wherein the communications patching system includes a first
patch panel having a plurality of connector ports and a first
port identification circuit electrically coupled with the first
patch panel connector ports, a second patch panel having a
plurality of connector ports and a second port identification
circuit electrically coupled with the second patch panel con-
nector ports, and a patch cord having one connector inserted
within a connector port in the first patch panel and an opposite
connector inserted within a connector port in the second patch
panel, the method comprising:

transmitting, via the first port identification circuit, a signal

from the first patch panel connector port to the second
patch panel connector port over a common mode trans-
mission path of the patch cord, wherein transmitting the
signal over the common mode transmission path of the
patch cord is performed simultaneously with data trans-
mission over a differential mode transmission path of the
patch cord; and

identifying the first and second patch panel connector ports

from the signal path.

6. The method of claim 5, wherein the signal comprises a
DC signal.

7. The method of claim 5, wherein the signal comprises an
AC signal.

8. The method of claim 5, further comprising logging the
location of the patch cord connectors.
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9. A communications patching system, comprising:

afirst patch panel comprising a plurality of connector ports
and a port identification circuit electrically coupled with
the first patch panel connector ports;

a second patch panel comprising a plurality of connector
ports and a port identification circuit electrically coupled
with the second patch panel connector ports; and

a patch cord configured to selectively interconnect a con-
nector port in the first patch panel with a connector port
in the second patch panel;

wherein the port identification circuit of each patch panel is
configured to transmit a signal to a connector port of the
other patch panel over a common mode transmission
path of the patch cord, wherein the first and second
connector ports connected by the patch cord are identi-
fied from the signal path, and wherein the port identifi-
cation circuit of each patch panel is configured to trans-
mit a signal over the common mode transmission path of
the patch cord simultaneously with data transmission
over a differential mode transmission path of the patch
cord.

10. The communications patching system of claim 9, fur-
ther comprising a database that logs patch cord interconnec-
tions with connector ports of the first and second patch panels.

11. The communications patching system of claim 9,
wherein the port identification circuit of each patch panel is
configured to transmit a DC signal over the common mode
transmission path of a patch cord.

12. The communications patching system of claim 9,
wherein the port identification circuit of each patch panel is
configured to transmit an AC signal over the common mode
transmission path of a patch cord.

13. A method of transmitting signals through a communi-
cations patching system that comprises one or more patch
panels and at least one patch cord, the method comprising:

transmitting a differential signal over a pair of conductive
paths in the communications patching system;

simultaneously transmitting a first common mode signal
over the pair of conductive paths; and

using the common mode signal to identify patching system
connector ports.

14. The method of claim 13, wherein the pair of conductive
paths comprise one of a plurality of differential pairs in the
patch cord.

15. The method of claim 14, wherein the common mode
signal is used to identify the communications ports on the one
or more patch panels to which the patch cord is connected.

16. The method of claim 15, wherein the first common
mode signal is generated by a port identification circuit of the
patching system.

17. The method of claim 1, wherein the common mode
transmission path of the patch cord comprises a first differ-
ential pair of conductors and a second differential pair of
conductors of the patch cord.

18. The method of claim 17, wherein a positive component
of the signal is coupled onto both of the conductors of the first
differential pair of conductors and a negative component of
the signal is coupled onto both of the conductors of the second
differential pair of conductors.

19. The method of claim 17, wherein the signal is induc-
tively coupled onto the conductors of the first and second
differential pairs of conductors.

20. The method of claim 19, wherein a first center tapped
inductor is used to couple a first portion of the signal onto the
two conductors of the first differential pair of conductors and
a second center tapped inductor is used to couple a second
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portion of the signal onto the two conductors of the second
differential pair of conductors.

21. The method of claim 17, wherein the signal is capaci-
tively coupled onto conductors of the first and second differ-
ential pairs of conductors.

22. The method of claim 17, wherein the signal is transmit-
ted on each conductor of the first differential pair of conduc-
tors in a first dirvection and the signal returns on each con-
ductor of the second differential pair of conductors in a
second direction that is opposite the first direction.

23. The method of claim 1, the method further comprising
transmitting the signal from the first patch panel connector
port to the second patch panel connector port over the com-
mon mode transmission path of the patch cord in response to
determining that the patch cord has been inserted into the first
patch panel connector port.

24. The method of claim 5, wherein the first port identifi-
cation circuit comprises a circuit that generates the signal
that is transmitted over the common mode transmission path
of the patch cord.

25. The method of claim 5, wherein the common mode
transmission path of the patch cord comprises a first differ-
ential pair of conductors and a second differential pair of
conductors of the patch cord.

26. The method of claim 25, wherein a positive component
of the signal is coupled onto both of the conductors of the first
differential pair of conductors and a negative component of
the signal is coupled onto both of the conductors of the second
differential pair of conductors.

27. The communications patching system of claim 9,
wherein the common mode transmission path of the patch
cord comprises a first pair of conductors of the patch cord and
a second pair of conductors of the patch cord.

28. The communications patching system of claim 27, fur-
ther comprising a circuit that is configured to couple a posi-
tive component of the signal onto both of the conductors of the

first pair of conductors of the patch cord and to couple a
negative component of the signal onto both of the conductors
of the second pair of conductors of the patch cord.

29. The communications patching system of claim 28,
wherein the circuit comprises a first center-tapped inductor
that is connected to the conductors of the first pair of conduc-
tors of the patch cord and a second center-tapped inductor
that is connected to the conductors of the second pair of
conductors of the patch cord.

30. The communications patching system of claim 9, fur-
ther comprising a switch that is configured to identify when
the patch cord is inserted into one of the plurality of connector
ports on the second patch panel.

31. A method of identifying a first connector port and a
second connector port that are connected by a patch cord that
includes a plurality of pairs of conductors, the method com-
prising:

determining that the patch covd has been inserted into the

first connector port;

in response to determining that the patch cord has been

inserted into the first connector port, transmitting a sig-
nal over a common mode transmission path of the patch
cord simultaneously with data transmission over a dif-
ferential mode transmission path of the patch cord,
wherein the common mode transmission path comprises
a first of the plurality of pairs of conductors of the patch
cord and a second of the plurality of pairs of conductors
of the patch cord; and

identifying the first and second connector ports based at

least in part on the transmitted signal;
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wherein the signal is transmitted on both conductors of the
first of the plurality of pairs of conductors in a first
direction and the signal returns on both conductors of
the second of the plurality of pairs of conductors in a
second direction that is opposite the first direction.
32. The method of claim 31, wherein a mechanical switch is
used to determine that the patch cord has been inserted into
the first connector port.
33. The method of claim 31, wherein an electrical switch is
used to determine that the patch cord has been inserted into
the first connector port.
34. A method of transmitting a common mode signal over a
common mode transmission path of a patch cord that has a
first patch cord connector that is inserted within a first con-
nector port and a second patch covd connector that is inserted
within a second connector port, the patch cord including a
plurality of differential pairs, the method comprising:
transmitting the common mode signal from the first con-
nector port to the second connector port on each con-
ductor of a first of the plurality of differential pairs of the
patch cord and providing a return path for the common
mode signal from the second connector port to the first
connector port on each conductor of a second of the
plurality of differential pairs of the patch cord; and

using the common mode signal to identify that the patch
cord is connected between the first and second connec-
tor ports,

wherein the current of the common mode signal flows in a

first direction on each conductor of the first of the plu-
rality of differential pairs of the patch cord and the
current of the common mode signal flows in a second
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direction that is opposite the first direction on each con-
ductor of the second of the plurality of differential pairs
of the patch cord, and

wherein the common mode signal is transmitted simulta-

neously with data transmission over a differential mode
transmission path of the patch cord.

35. The method of claim 34, wherein the common mode
signal comprises an AC signal.

36. The method of claim 34, wherein the common mode
signal is inductively coupled onto the conductors of the first
and second differential pairs of the patch cord.

37. The method of claim 36, wherein the common mode
signal is inductively coupled onto the conductors of the first
and second differential pairs of the patch cord using first and
second center tapped inductors.

38. The method of claim 34, wherein the common mode
signal is capacitively coupled onto conductors of the first and
second differential pairs of the patch cord.

39. A method of identifying a first patch panel connector
port and a second patch panel connector port in a communi-
cations patching system that are connected by a patch cord,
the method comprising:

transmitting a signal from the first patch panel connector

port to the second patch panel connector port over a
common mode transmission path of the patch cord
simultaneously with data transmission over a differen-
tial mode transmission path of the patch cord; and
identifying the first and second patch panel connector
ports based at least in part on the transmitted signal.



