1.4 SEP 2004 1 'A SYSTEM FOR MONI TORI NG CONNECTI ON -PATTERN COF PQT%?(@QE
FI ELD OF THE | NVENTI ON The present invention relates to the field | ed
systens and related conputer peripheral devices, and nore particularly to
a systemand nethod for -determning interconnectionpattern of data ports
Wi thout requiring special patching cables or patching panels. 10
BACKGROUND OF THE | NVENTI ON The probl ent of tracking the interconnection
pattern anong the various ports in a |ocal area network are well known to
those skilled in the Igyﬁ ' ~ s with this
problemis descri beo(\iaénvﬁll‘g%s at eﬂ?bﬂo%ﬁlﬁ@w@§ﬁl ed "Patching
Panel Scanner”. The patent ¢oeerERRSO¥ Eﬂ ipyRTBanel scanner which
automatically and conti nuously senses the interconnection arrangenent of
various ports such as conputer ports and user ports. In this type .of
system the interconnection between the ports are provided b y 20 patching
cables or alternatively by apperptOE THE INWENTRONCONNnecti on in patching
~-panel s such.. as the CLPP cordl ess patching panel available fromRT

Technol dgies Ltd. of Tel Aviv, Israel. In this type of system in order to.
determ ne the interconnectivity pattern of the various ports, a conductor -
needs to i nt er cohheptesehtingention relatesital the dieldof cabledisystamstand hrelatedanner

i ndi cating the connection status of a particular port. In the nodem

conput er er @@mputer pedphanalldeyicesf dndcmbre partipulany tdea systeyn dod neethéd fort hi s

purpose because npst nodem data cabl es being used to interconnect various 1
4 SEP 2004 determining interconnection pattem of data ports without requiring special

patching cables or patching panels.

10

BACKGROUND OF THE INVENTION

- The prob_lems of tracking the interconnection pattem among the various
‘ports in a local area network are well known to thosé skilled in the art. At least -
15 one system which deals with this problem is described in the US Patent No. ”
5,483,467 entitled “Patching Panel Scanner”. The patent describes a patching
panél scanner which automatica"y and continuously senses the interconnection
arrangement of various ports such as computer ports and user ports. In this
'type, of system, the intercohn_ection between the ports are proviyded by
20  patching cableé or altematively by apparatus of intemal cbnnection in patching}
panels such- as the CLPP cordléss patching panel available from RIT
- Technologies Ltd. of Tel Aviv, Israel. o |
.In this type of system, in order to determine the interconnectivity pattem
of the various ports, a condubtor needs to interconnect the ports and deliver a
25  signal to the scanner indicating the connection status of a particular port. In the
modem computer era, it is actually difficult to provide a conductor for this

purpose because most modemn data cables being used to interconnect various



.2 devices have to neet a particular pre-determ ned standard iﬁ }}W 304
industry. So for instance, a standard cable such as RJ45 ei ght eg Q)'er

cabl e, each having an end which is adapted to nate with an RJ45 port. No

free wire allows for scanning for interconnectivity. 5 Therefore, in the .

prior art scanner systens, the ports needed to be interconnected via a

pat ch panel which required a speci al patgh'cabl e or an apparatus of

i nternal connections in the patch panel sT In any case, the ports could not

be connected directly using standard cabl es. Although the need for and

desi rabi | i t yde¥icémbhavaytcemseba particsigisprerdetoimined atandbid inziee #idasar $ocabl es
10 clearly exist, so far, the industry has been unable to conme up with such

a system CRYinstance, asEndariesblecch sl RJ45 eighbwié per aablepgashthavingof t he

~present invention to provide a system for _nonitoring and deternining the

‘i nt er connect AYENY Wichyisadapiad thmale nit madRd4e perior Ne dreenyise alllows dorpr i or

art system described above. Mdre particularly, it is an object of present

- invention toS{ABINIJEr IgtesspaNesvity.or nonit ori ng and deternining the

i nterconnectivity_of ports ich does not 20 require special patch panels

or pat chqégabl es. lﬁ?@%ﬁ%ﬂf‘i‘ GIREer @t $qanNer aystipsedie BpMtprasded ihbéntion to

bort s uhi c e rorreBleddl d BiGh hfE uP¥bTeBuBLd spadebBrbhrcaty o
- DMWENTI O 14553004 deriPcisafitls h NSRRI battle 1 457 o308 FBTIGRS the
could not be connected directly using standard cables. Although the need for
and desirability of having a scanner system which can utilize standard cables
10 clearly exist, so far, the industry has been unable to come up with such a

- system.

OBJECT OF THE INVENTION

15 It is therefore an Objecfive of the present invention to provide a system
for monitoring and determining the interconnectivity of ports which bvercomes
the shortcomings of the prior art system described abové.

More particularly, it is an object of present invention to provide a system
for monitoring and determining the interconnectivity of ports WhICh does not

20  require special patch panels or patch cables. | |

More paniculaﬂy, it is an object of present invention to provide a system
for monitoring and determining the interconneétivity of ports which utilizes

standard connection cables.

25
SUMMARY OF THE INVENTION




data ports which are connected by nulticonductor cables w thout requiring
speci al patch cables or patch panels. In order to el ectronical] ¥ Sﬁgﬁe}aﬂi ne
the connectivity between one port to another, it is generally well
understood that an 5 el ectrical conductor needs to connect one port to the
other. Although this principle is well known, in the nodem era where many
of the standardized cables such as RJ1 and RJ45 are used, it is
~difficult to provide this dedicated conductor for connectivity-scanning
pur poses because egach of the wires within the cable is used for a
st andar di zed pur p¥PiREeRNYANJIoN detarmines apdimonitess the@ooaeation patiemyofscanni ng
operation. In.the pre ent connectivity nonjtoring system_ a dedicated
conductor i@ fpoﬁgy""g@ ABacoEcled bW Bwiltisondugiar eables withpwy regilingThe

ot e e RS S R e T o b R B, o
o AR e pRR RS R B Lo
o) S A 1 i 0 OO,

i . A - W\ ,

acket . an a2l GRS nhemoRTNBR! nshe By Gril, SOREel’ L1,
end i |1 be cebReidichasl U0l Adas sreeasdy, Ao o BiQNLIRSgsdedeg! POl M

for the external contact of the adapter jac ortI site, an

adapt er - boaradntigctor for bomtbciigrRahfifig RIS oSRCkEi Wi dabh AL Rires WiginSocket s
havi ng a socket contact. The socket contact is positioned such that when
the RJ45 | adke tabienis ubed dolaptstandardiked pusposes avHichdmapt inteFefO Withtthet he 25
contact of the adapter jacket electrically mates with the socket contact of
the addft ercopoestiyity-sgargtirg apaatien.

In the present connectivity monitoring system, a dedicated conductor
which may be attached to an existing cable is provided. The conductor
interacts with an adapter board which is attached to a port where the cable is to
be connécted. To provide an additional contact point for the scanning

15 operation, an adapter jacket is provided which attaches to an RJ45 jack. The
adapter jacket is aftached to the jack at both ends of the cable. The additional
contact point for the scanning operation is provided via an extemal contact

~ located on the outside of the adapter jacket.‘ An extemal conductor ‘wire
connécts the extemal contact of the jack at each end of the cable such that the |
20 contact at each respective end will be electrically coupled to each other. |

To provide a contact point for the extemal contact of the adapter jacket at
the port site, an adapter board is provided above the poh sockets with each of
the sockets having a socket contact. The socket contact is positioned such that
when the RJ45 jack having the adapter jacket is inserted into a socket, the

25 contact of the adapfer jacket electrically mates with the socket contact of the

adapter board.




In the overall system the adapter board is coupled to an output nodul e
and an i nput nodul e. The output driver nodule has a plurali ty1of‘ SR 13904
drivers, and the receiver nodule has a plurality of latches (other simlar
el ectronic devices can be used instead of. |atches). Each of the socket
contacts is 5 uniquely connected to one output driver and one latch. The
out put nodule and the input nodule aregoth coupled to a mcro-processor
which is in turn coupled to a conmmunication interface. The system may be

coupled to a |OCﬁ| area Petwork or to a con(})_uter to report the information
regardi ng the corfdnq pygrall system; the adaptesdioard seogplegde appaipe madulehe i nput
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describe the operation of the present syste e mcro- rocessor has

_pre-desi gnattech ooremeHicatidn Mdrées. SFhesydtemt may| E{@rcdﬂg{bd ¢ o5 REkIChreaCONt ACt
which it is connected to as the first contact: The latch in the I nput

nodul e whi cletwark arntoes cerhputert toerepest theaifembtions feqeditgahe i onAsstioanat ed as
the first latch. The port corresponding to the first socket contact is
consi dered tpattem.t he first port. Another driver is pre-designated as a
second driver, and its 25 correspondi ng socket contact is designated as a
“second &Bntact ameth ke oséputeppduldi angd thet input snativde gaathed isplamertednd

| atch. The sape designation 14 SEP 2004 @
~ using standard IC devices. The main function of the output module is to

provide a plurality of output drivers which address the adapter contacts and to
send a signal to the contacts when instructed to do so by the micro-processor.
The main function of the input module is to provide a plurality of latches (or
15 | other similar devicés) which also address the contacts and to receive the signal
sent by the output drivers. The communication interfaoe can also be
implemented uéing standard devices currently available to interface between

~ the micro-processor and local area network and electronic devices. |
Now to describe the operation of the present system, the micro-
20  processor has pre-designated one output driver as a first driver and the socket
contact which it is connected to as the first contact. The latch in the input module
which is connected to the designated first contact is designated as the first latch.
The port corresponding to the first socket contact is considered to be the first
port.  Another _driVer is pre-designated as a second driver, and its
25 corresponding socket contact is designated as a second contact and its

corresponding latch is designated as a second latch. The same designation




5 schene is applied to third, fourth, fifth, and so on, :
driver/contact/latch groupings such that all groups are uni qde’uﬁEP 2304
designated. Initially, all of the socket contacts are at |low state with no
signal being sent to themby the output nodule. To nonitor the
~connectivity of the various ports, 5 the nmicro-processor causes the
designated first output driver to send t a pulse signal to the socket

- contact which the mcro-processor has designated as the first contact.
This places the first socket contact at a high state, and consequently,
al so pl aces YneMeiip gpplied torthird, foreh,ifith.ancheel anedriver/cordadiiaich groupings Af t er
- sending out the signal, the m cro-processor scans the input nodule for a
.10 latch ha"iHcﬁéhaJ%ﬂiQ&PP%‘?t%[?é{n'qUﬁWcﬁﬂS&Qnﬁt%'-fi rst latch indicates a high,

then the mcro- qr.gcg(ssti)rwgoncl udes that no valid connection has been nade
‘between the firstnitally all gfhe saekel spntgeisiare atlow siaipwith nosignat beiag sent t han
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system Fl ethﬁigéi@?%e%gg?’?\e}% ittﬁ?ﬁfﬁoﬁ%ﬂb@;ﬁ\?h%t %6@1 ca@leg agl FIG 1

25 HG 10 ey e e TR A | B Rbunhotl &R T SR ket of
‘the presentAftensentingrouthhe kighal, #stapiore-pfavesest 3345 treaiabat inaelle fbA aSEP 2004
10 . latch having a high state. If only the first latch indicates a high, then the micro- :
processor concludes that no valid eonnection has been made between the »ﬁrst -

port and another port; If, however, a port other than the first port, port one,

indicates a high state, for instance port seven, then the micro-processor

concludes that the port is validly connected to port seven. Once the

15  connectivity state of port one is deterrnined, tﬁe result is stored in memory aﬁd

the same process is repeated for port two and so on until all of the ports’

connection status has been determined.

BRIEF DESCRIPTION OF THE DRAWINGS

20
FIG. 1A is a perspective illustration of a current RJ45 cable which can
be adapted to work with the present system. .
FIG.1Bisa perspective illustration of the RJ45 cable of FIG. 1A which
has been fitted with an adapter jacket of the present invention. |
25 FIG. 1C is an isolated perspective illustration of an adapter jacket of the

present invention which is adapted for an RJ45 cable jack.




6 FIG 2 is a front viewof a plurality of RJ45 sockets fitted with an
adapter board of the present invention. FIG 3 is a sinplifi et 4 ShBnallitc
illustration of the present connectivity nonitoring system 5 FIG 4 is a
simplified schematic illustration which shows the relationship between the
out put drivers, the socket contacts, and the receiver |atches. FIGS. 5A,
5B, 5Cillustrate. various other standard cables which can be adapted for
use with the present system FIGS. 6A, , 6C illustrate various other
standard cabl es which can be 10 adapted for use with the present system
FIGS. 7A, 7B, 7C illustrate various other standard cables which can be
adapt ed for use wHG 2 ise fprd yiewe ofsplueality ¢fiRd458s0ckets fistedithf dreddapteremat i ¢
illustration of e present connectivity nonitoring systemincorporating
t he opti onal be?nsg&degpee%@htnvwom G 9is asinplified schematic
illustration whic hows the rel ati onship between the output drivers, the
socket contacts, F H'g géﬁé’i W@pi'fl' sghegatig {liustration ofcthe; wmenlpgewctlwm 10

~illustrates diment where the external contact is a pin which is
supported byﬁ&nggaﬁ%aﬁ%' FIG 11 illustrates an enbodi mnent where the

L h o s o) ER AR Yl ok A onda kg O
Schorati o 1| BSIGERUNG R o GSBLARBHEGR Hhd o BRING JRCRR Y5 M,
SUTpUL i ver s, TS Soter o an AayAs! EoRs St st dhl Ser il cgpeen the
‘ adapted for use with the present system. :
FIGS. 6A, 6B, 6C illustrate various other standard cables which can be
10 adapted for use with the present system. | | _
FIGS. 7A, 7B, 7C illustrate various oihér standard cables which can be
adapted for use with the present system.
FIG. 8 is a simpliﬁed schematic illustration of the presenf connectivity
- monitoring system incorporating the optional diagnos'tfc pen.
15 FIG. 9isa simplifiéd schematic illustration which shows the relationship
between the output drivers, the socket contacts, the receiver latches, and the
pen input latch. | |
FIG. 10 illustrates an embodiment where the extemal contact is a pin
which is supported by a spring. |
20 FIG. 11 illustrates an erhbodiment where the extemnal contact is placed in
the jack itself.
FIG. 12 illustrates adapter strip which is fabricated out of flex tape.
FIG. 13 isa simplified schematic illustration of the present connectivity
monitoring system incorporating thve optional diagnostic pen and LCD units.
25 FIG. 14isa simplifiedv schematic illustration which shows the relationship
| between the output drivers, the socket contacts, the receiver latches, the pen

input latch, and LCD drivers.



i nput latch, and LCD drivers. 14 SEP 2004 7 DETAI LED DESCRI PTI g{ THE
| NVENTION I n order to electronically determne the connectivitgm% éilhone
port to 5 another, it is generally well understood that an el ectrical
conductor needs to connect one port to the. other. Although this principle
is well known, in the nodemera where many of the standardized

mul ti-conductor cables such as RJ11 and; RJ45 are used, it is difficult to
provi de- this dedi cated conductor for connectivity-sCannlng pur poses
because each of the wires within the cable is 10 used for a standardi zed
pur pose whi ch may, |nterfere with the connectivity- scanning operation.

Al though it may be poaig_ the cable for the
scanni ng operation, A ‘ 2 2 Uy y for
differentiating between the S|gnals used for the scannlng pur poses and the
si gnal s used for other purposes such as data transfer. Mreover, in nmany 15

| E?ﬁgﬁct or. 1 't ROER0 ReEbedly R e RBnpaf R el and e B o
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Conduct o | M Ids HenBle SRACuhdbr BBl s, il ‘%"Fdé'ﬁ{°ﬁvfte%‘a§ or't
~ Where the cagdrpetSohé® poPCtoCPB GREECIAIHDIGH l Speghﬁcsgl‘ésﬁ[)\ivgl por{vnemo r%f erred

enbodi-ment of the 20 pr esent inventi on, I'nati on

utilizing a modennest WhewRr ﬁtan?tbfhh@%tdﬂ%ﬁilﬁd InuREconagéBr céEIe§h§2thasbe

appreciated that this is done for illustration purposes only, and is not -
neant to |inRY1t kadiRétBate asedeitd diffictiotd Prévidé Ithis Hetivhiede coidiictdr dor Now in -
referring to FIG 1l1la, a standard RJ45 cable 3 having a jack 5 is 25 shown.
Al t hough onlqormnetl\etyc‘acammmgtpquislee bezaabewacthef thel wiréd Githihathé azable is

illustration purposes, it should be understood that a simlar jack is
att ac heéot o 4sed for a standardized purpose which may interfere wnh the connecthlty-

scanning operatlon Although it may be possible to share an existing wire n
the cable for the scanning operation, this would require additional circuitry for
differentiating between the signals used for the scanning purposes and the
signals used for other purposes such as data transfer. Moreover, in many

15 . cases, it may be impossible to effectively share an existing wire or conductor.
In the present connectiVity monitoring system, a dedicated conductor
which may be attached to an existing cable is provided. The conductor
. interacts with an adepter board which is attached to a port where the cable is to
be connected. Although in describing the preferred embodiment of the
20  present invention, a specific cable/port combination utilizing a common standard
| such as RJ45 will be shown, it should be appreciated that this is do_ne for
illustration purposes only, and is not meant to limit the present invention to this

illustrative example.

Now in referring to FIG. 1a, a standard RJ45 cable 3 having a jack 5 is
25  shown. Although only one end of the cable is shown here in FIG. 1a for
illustration purposes, it should be understood that a similar jack is attached to the

other end of the cable. The RJ45 jack 5 has eight standard contact points 6.




other end of the cable. The RJ45 jack 5 has ei ght standard cont act Lnts
6. 14 SEP 2004 8 To provide an additional contact point for tﬁekéﬁﬁgﬁbﬂb
operation, an adapter jacket 7, FIG 1lc, is provided which attaches to the
RJ45 jack as shown in FIG 1 b. The adapt.er jacket is attached to the jack
5 at both ends of the cable 3 (though only one is shown in the figure).
The additional contact point for the 5 stanning operation is provided via
an external contact 8 |ocated on the outside of the adapter jacket 7. An
external conductor, wire 9 connects the external contact 8 of the jack 5 at

each end of lﬁlwf%‘ﬁﬁﬁénsa fiona EHFaCFrP@"EJﬁEﬁIﬁS@"EDQé%Rﬁ?tmsﬁ@@@P@Tlend Wil
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starj ar RJ4_ ] .aq'lé sjgcgﬁgltss B g}ng%ortgfsé qrqﬁhnet \é/ob(rg gg‘gb%fngnt suc
it M Rty G B i
- operati Ion of t(ﬂjgﬂpr S ENE Sys 'E\ $ B@@Sfdj E %’Hﬁ c R?qur tﬁﬁe

. . is 1 i
ot ovi dod “abosr1nG Porgteh PRI E L BhachnatinBEER O fhe Sgeide’ 5o ycer
contact 15. difosaddifir aRkIC! ARSeMEMBPSHdURRE hifdt's bohhds W xidifal ™I4S

jack 5 having the adapter jacket 7, as shown in is inserted into

a socket 1ZcantadtBGf thé jatk®aratthant of i catle PslrRtRdt thatekhct 8 &l @ehrically
mates with the socket contact 15 of the adapter board 14. Although here

t he adapter 28pecivedntidvill be eleehitallpcouwiedtoveqvhwthaén. t y of socket contacts
15, it is entirely possible, and sonetines desirable, to have an adapter
board 14 which caNewesfering tp FiGe 25 aqitertlity mitRuA5 sdukets is showedvhich aesi ngl e
isolated socket. Referring nowto FIG 3, a sinplified schematic
i | ust r 30 orstefdard soghals ragietvéith a standsisbRd45 jask Theasoeketp maydbes of
FIG 2 is cowg{eg to an out put
ports tor a network equipment such as a 10 Base-T hub, PABX, and key-
phone system, or may be part of a patch panel, though a special patch panel
is not required for a successful operation of the present system. To provide a
- contact point for the extemal contact 8 of the adapter jacket 7, an adapter board
15 14 is provided above the sockets 12 with each of the sockets 12 having a
socket contact 15. The socket contact 15 is positioned such that when the
RJ45 jack 5 having the adapter jacket 7,as shown in FIG. 1B, is inserted into a
socket 12 of FIG. 2, the contact 8 of the adapter jacket 7 electrically mates with
the socket contact 15 of the adapter board 14. Although here the adapter
20 board 14 is shown to cany a plurality of socket contacts 15, it is entirely
possible, and sometimes desirable, to have an adapter board 14 which canies
- only one socket contact which is used on a single isolated socket.
Referring now to FIG. 3, a simplified schematic illustration of the present
system 1 is shown. The adapter board 14 of FIG. 2 is coupled to an output
25 module 18 and input module 19. As shown in more detail in FIG. 4, the output
driver module 18 has a plurality of output drivers 20, and the receiver module

19 has a plurality of latches 25 (other similar electronic devices can be used




25 nodul e 18 and input nodule 19. As shown in nore detail in Fiqhﬁﬁ 550?
out put driver nodule 18 has a plurality of output ﬁrilvers 0, an etdll
receiver nodule 19 has a plurality of latches 25 (%‘Bﬂ“@,m%'] RPP%r electronic
devi ces can be used 14 SEP 2004 Replacenent page 13 F 004 9 instead of
| at ches 25). Each of the socket contacts 15 is uni qu193 @B8icted to one
out put driver 20 and one |atch 25. The gut put nodul e 18 and the i nput
nodul e 19 are both coupled to a mcro-piocessor 21 which is in turn coupled
to a comunication interface 22. The system 1l nay be coupled to a | ocal
area 5 net whskeapidfdaiches 26)c Gaph b the2dodket ceniacts 16he unituelynednineotetdgar di ng
connectivity. Both the output nodul e and input nodul e can be inpl enented
usi ng st an@Be @ulritisyee 86 .antihenanialoh 25inThe @utpiit mbduleut@ndrthduihmut18 is to
provi de a Iurgl ity of output drivers 20 which address adapter contacts 15
and to sendMedulq Hhare hath caepledin acmisronmosesser Rihthiakcis éuituro cdupled toy t he
m cro-processor 21. 10 The main function of the input nodule 19 is to
provi de a pPEPAIMYRCayen iterfaceLd 5 The ystamdr mayrhe gpupleditoes jocaharea al so
address the_contagts 15 and to receive the, signal sent by the output
driver s.g Tha&x‘@ﬁ‘ﬁ%{’w& 2 BompHiBE 2 36 kot g inta I0pdegRdiNdsRaReadits| ng
st andard devi ces ntl.y available to nterface between the, |
m cr o- pr ocessor g%ﬁ:\ﬂ% (%lg%‘étl m&f’ﬂ% and W&PL"%{ G @cwfﬁﬁf’@n&qﬁ’ﬁ@g. 15 Now
to describe em:- 1 r tald, th dapter, board 14 shown in
FG 31 pranaaE @iicks TR et ine R, PR £83 braige "R
2) . The m cpardhihOSES ROt i d&?d. j ye a first
driver and ﬂtshe g}gcket&éon%g}céﬁéomﬁlﬁ] [ r??%@%%%@?%@é{%qgsgﬁ¢§) #‘?’f‘i?
~contact. Thsigndlas the 86ntadts t1BEWhaR iHstriBEH'tS db9%dBY el i o the
desi gnat ed qur st cont act 20 i s designat eé as ? ey?tbresntﬁlcfcgt?@%%%ﬂ éllhe port
cor r esfidndi Tige tmairt forctfonre the iplseimodule 19 is to provide a plurality of latches 25
(or other similar devices) which also address the contacts 15 and to receive the
signal sent by the output drivers. The communication interface 22 can alsd be
implemented using standard devices currently available to interface between
the micro-processor 21 and local area network 23 and electronic devices.
- 15 ¢ Now to describe the system 1 in greater detail, the adapter board 14
shown in FIG. 3 is placed over port sockets (not shown in FIG. 3 but shown in
FIG. 2). The micro-processor 21 has pre-designated one output driver as a
first driver and the socket contact which it is connected to as the first contact. The
latch 25 in the input module 19 which is connected to the designated first contact
20 | is designated as the first latch 25.  The port corresponding to the first socket
contact is considered to be the first port. Another driver is pre-designated as a
second driver, and its corresponding socket contact is designated as a second
contact and its corresponding latch 25 is designated as a second laich 25. The
same designation scheme is applied to third, fourth, fitth, and so on,
25  driver/contactlatch groupings such that all groups are uniquely designated. Of

course, the designations are somewhat arbitrary and the particular designation



contact is considered to be the first port. Another driver is _
pre-desi gnated as a second driver, and its corresponding soc ey Sopt@gh s
designated as a second contact and its corresponding latch 25 is

designated as ‘a second | atch 25. The sanme designatio 5&%@1{ 3 applied to
t hi rg, fourth, fifth, and so on, 25 driver/contact/la %‘?1[ grouppn%s such

that all groups are uniquely designated, O course, thedes tions are
somewhat arbitrary and the particul ar deQi gnation 10 1 ﬁ%@@%ﬂ@ﬂ I
Repl acenent page 13 FEB 2004 nqrr_ber or scheme is not i rrpo_rtant. so | ong agl
t he i ndi vi duaimbgr cusichgmeaisenotlinipguahty sd ﬂ@ﬁ@&bllﬁebdeman‘gﬁdﬂﬂgsoﬁffsg;I -
pei ng- sent UniSBhesgbiéHey tat misro-pratibeor®L To moni tor {he. connecti vity of
[ 0- sorl3i.
PﬁlenQS \S/SP;[ (;lggqfor_t. S€11§9ﬁt t?ehyrri crn(:- processor 21 causes thg desi_gnat epl first
out put driver tolrikaly ahaf the peketcanitastal 5tare ahb\/\ss@teawmmnoth@gnal Fxémghl fﬂet he
m cr o- pr ocessor ﬁéﬂ?as designated as the first contact. TbI‘S. p fat(’:ﬂ::;s the
(731 TaEch,epihe gt ol 15 sg" he hon Share o ter acnain ou
first latch in the ingut nodul e a ! : _
the signal, VEHUSR Bﬁﬁ@tcéewceﬁors%_arcéluw%thgodesrfgnﬁ_te@g_ﬁ@n putpugda_vﬁrha |t ﬁ; (r:]h
25 havi ng a(plglg st{'ite.u | f .only tt e first latc1h5:624\f5‘ﬂi@|c€‘ﬁl c%rgrgp%séé% , L
the nicro- plog dopre p F@nﬁ'gﬂ%letﬁ ?léf’c'f[%ct??tﬁ?tgo ve aomort e {Tﬁaﬁ
bet ween t hesfiygst 10 r_port. ,
the first pgﬁtﬁagpdoe%?d%%g@gﬁﬁﬂ? b??ggaﬁdhim’? Qlf"ﬁ?%ﬁ‘q ﬁfit ?99%?%?&5’%%@? f sg\éfga
then the m - - C , It Jds vali )ﬁc.nn
to 15 port gr vggte’iﬁﬁgﬁq%a%%ﬁ&é@%ﬁ @fcégggeﬁfgé:zﬁggbt'?f 'P%d‘ﬂ%t 3&1 o ngg,rt
‘the result i high 806 NP BBRNIg B thd'Sigf 2
two and so oHri;3 lgnti | all egf§ tﬂ'egportsé] gonhegtl on éfateug rﬁ%ﬁ%@gn
det er m 1@d. input module 19 for a latch 25 having a high state. If only the first latch 25
indicates a high, then the micro-processor 21 concludes that no valid connection
has been made between the first port and another port. If, however, a port
other than the first port, port one, indicates a high state, for instance port seven,
then the micro-processor 21 concludes that the port 1 is validly connected to
15 portseven. Once the connectivity state of port one is determined, the result is
stored in memory and the same process is repeated for port two and so on
Y
until all of the ports’ connection status has been determined.
While other scanning scheme can be employed with the _present
system, the scheme described above is the one employed in the preferred
Yy
20  embodiment. The advantage of the scheme described above is that it allows
any port to be connected to any other port. This is unlike patch panel scanning
systems where one panel may need to be designated as the input panel, and
the other panel is designated as the output panel, and a cable needs to
connect a port from the output panel to a port from the input panel. The cable
25 cannot connect, for instance, a port from the input panel to another port from the

same input panel. This feature is particularly useful for the present invention



Wi | e other scanning scheme can be enpl oyed with the present 3yg%§ggw}he
schene descri bed above is the one enployed in the preferred b tent .
The advantage of the schenme described above is that it allows any port to
be connected to any other port. This is unlike patch panel scanning -
systens where one panel nmay need to be designated as the input panel, and
the other panel is designated as the outiput panel, and a cable needs to
connect a port fromthe output panel to a port fromthe input panel. The

anot her _por D1 PaeSHE Sheckl baldhhAREE o1 rBiitoct el el PBHD R8N hel
useful for tﬁﬁd%@';ﬁﬁéad W%Ehgggéuéréﬁgn2004 11 because no special patch

panel s are requir and so t orts may b e randomy spread out in no

particul ar order.|nlgdnsd BRuatibhs! 3 i Mh@ff’ KW WeSi i dentity
of a particular data port whi chb%aptzn%)ien |°tted metlﬁeétﬁ%%g%&ée&r@lér

_invention. |datargort omsich has YIsdaHTHitted WRRS tHe Praxeint ihFerfBbRPS | preliog! ed at
the socket site, it is difficult for a user to ascertain the |§ent|ty of

“the port 5w ts$ystams,nadessahe portdablepesignatssied adthehsdcktait, #ld difi@t fopry to its
source. To provide a solution to this problem the present system can
optional | y iugertaiescertdindbeentity gidine phrtokithonn tracks) e dabld chmnbtting the a  port
sinply by making contact with the socket contact corresponding to the port
10 the user Rrtalbhetwny tgdistsotice. Tagravide k sdiutign tonthisf problenpriks @mesantst em
incorporating this diagnostic pen is shown in FIG 8. As shown in FIG 8,
the pen 80 HISteincap é’@g?rﬂ%’h{l inglude: 8 sliagnosticpen whish. camiassist ip identifdng a

el ectrically_coupl to en i nput dul e 84. The pen input nodule 84 is .
communi cabl prJgﬂﬁ\pg&“f 'ZS‘aEL'H CRN gwig? gl%esﬁg?t.c"ﬂﬁd careespending dp thenpgrteat er

detail in FIiG n i nput nodul e 84 basically conprise a single latch
27 (or &Phertﬁgiu%eﬁ\&{;ﬁﬁg\?ﬂ '985‘1%Ybr ‘receiving an el ectrical

_ The block diagram of the present system incorporating this diagnostic

pen is shown in FIG. 8. As shown in FIG. 8, the pen 80 has an electrically

- conductive tip 82. The tip 82 is electrically coupled to a pen input module 84.

| The pen input module 84 is communicably coupled to the micro-processor 21.

15 As shown in greater detail in FIG. 9, the pen input module 84 basically

comprise a single latch 27 (or other similar device) for ‘reéeiving an electrical

~ signal.

To determine which socket contact 15 is making contact with the tip 82 of
the diagnostic pen 80, the micro-processor 21 continually monitdrs the status of |

20 the pen input module 84. As explained above, the output module continually
sends out an electrical signal to each of the socket contacts 15. Because each

of the socket contacts 15 is uniquely addressed at the output module 18, each

- socket contact 15 is uniquely traceable. Therefore, the micro-processor 21 is

always able to uniquely determine which socket contact 15 is being sent the

25  electrical signal by the output module 18 at any given moment. Initially, when

the tip 82 of‘the pen 80 is not making contact with any of the socket contacts,

the pen input module 84 is at a low state because it has not receive any




signal. To determ ne which socket contact 15 is making contact with the tip
82 of the diagnostic pen 80, the mcro-processor 21 continual {y; §8Pi pifhs
the status of 20 the .pen input nodule 84. As expl ained above, the output
nodul e continually sends out an. electrical signal to each of the socket -
contacts 15. Because each of the socket contacts 15 is uniquely addressed
at the output nodule 18, each socket ctdtact 15 is uniquely traceable.
Therefore, the mcro-processor 21 is always able to uniquely determ ne

out put  nodul AR e WhoRTHBNTRR e 4o, BF uhl @t B b 1 ne

out put nodule 1 gl ven no

pen 80 is noyowdkdrn | t S : pen

i nput nodul e %4 isr’ g"?c%glfo érﬁac%demfg)éﬁsg |§h’.h§§k§geﬁﬁ£ﬁc®cg@cgr§§g§et4 SEP
2004 12 el ecgonteth 5sthanattpuViRa tH t
contacts 15, however, thgmpen Hrr?gﬁ? Hﬁ%i%ﬁ%"%ﬁg@%s@mﬁ t@yﬁﬁiﬁm ni ng
~ whi ch socketmoduist 8£tgcks high, @y PMEroPIoEsB0r 81N@Sas8 Mo HQ@nﬁir@n%f'\icho when

the pen input nodule 84 goes high, the mcro-processor 21 i1s able to

- det er mi n& whiccket. Sordantki3 hesnhadé cbhtabRWitBHS FANtRCB2W ket HQtapgartti p 82.
The data port corresponding to that particular socket contact 15 then can

be identi fi ewprresporiding tecthatysmtiatarisockdieontdeis thes aam be idetifidte dat a ports,
and also to facilitate greater flexibility to the present system the
present system cak® pherassist in the identifisatiomefithelidathippuisg and isoab faditateay ( LCD)
units 100 for eacg o_[),_t he E‘orts as 10 shown in FIG 13. The LCD units 100
are nount ed HEMEEEXIbHIY {o\theypasepbpystem, dhel piesentosratemcean gpéenalyed to- an

LCD rodul e 102, Th iled schematic is shown in FIG 14. The LCD nodul
162 basi cal Iies KBTcecialid vstel RO CHAE ks 99 vl sauotiiecporis aSuni quel y

Connect Ao bR ERETS! S 10 i dy e Thbired Raiatbi to'thE iSR! forts,
' and are communicably coupled to an LCD module 102. The detailed
schematic is shown in FIG. 14. The LCD module 102 basically comprise a
plurality of output drivers 28 which are uniquely connected to the LCD units
100. The LCD units 100 will indicate information about a partibular port, or a
15 row of ports. For instahce,’ the LCD unit may indicate the device which is
connected to the port, the user name, IP address, etc. The LCD may be used
in conjunction with the pen 80 such that by touching the socket oontéct of a
particular port, the micro-processor sends the information about the port to the
LCD unit corresponding to the socket contact which made contact with the pen
20 80. The LCD units 100 }may also cany an interactive feature where a user can
select different options based on a simple menu such as a YES/NO menu
scheme where the user can indicate his choice by touching the socket contact
(or altematively a separate dedicated contact pad for the LCD units) with the
pén 80. Although here the LCD units 100 were shown here to be separate

25  units, it should be understood that a single continuous strip of LCD may be

used.




15 row of ports. For instance, the LCD unit may indicate the deéiaii: igﬂ]
is connected to the port, the user nane, |IP address, etc. The L W@ t
used in conjunction with the pen 80 such that by touching the socket
contact of a particular port, the mcro-processor sends the information
about the port to the LCD unit corresponding to the socket contact which
made contact with the pen 2.0 80. The L@@ units 100 may al so carry an
interactive feature where a user can select different options based on a

i mpl h - ] . i ndj hi
.Ekg}o co ggn? ovent ndoHiehoretent inBRRGTHAA IR, Ifreglf Toirel T Hold T s
t ' t: i i CALLE
Che oD ol *Shddrdpate SKifed e el sHOUShptddle il 1y GibsBlit idbhti A "or °
under st ood thatimplerhestedl Gy bﬂi@‘é&is‘ﬁhgid‘t’aﬁaﬁs%liﬁbé & Eﬁﬁﬂpﬁé“ EP 2004

13 Al'though the present invention has Deen illustrated usrng 45
standar d, onshowi inl FIG:.15) 6, hehdar | whBruUlHE ARRNAF biRbld 8T %ﬁné&t@%egﬁ'
S. SO

“dinvention can be inplenented using other exi'sting standar e such

exanpl es 5ar econgieotons,iamdBNEC connéctors) ebspectivesy; ard fiteodowiti an alddpey gacdkab! e SC
connectors, ST 5 connectors, and BNC connectors, respectively, are fitted

wi th an adapinsttheiierepective pottaare provideeotithvan adapter liyaed.pr ovi ded wi th an
adapter board. In FIG 5, 5A 5B, and 5C, a standard SC connector 30 i.s
fitted with an dBdpEep, PACKB: argl5Gaaistapdart- 86t carinedter 80 iy fitéd with amdapt ed
'SC connect or%fa& Al so._ the SC connector sockets 35 have been fitted with
adapt er boardfeP¥f jadkst jil thavingap cantadl ¥ fx yiekhantasdaped B Romnedor 83, 6B,
and 6C, a standajd connector 40 is fitted with an adapter jacket 41
havi ng a cor@ﬁet {hﬁzégoc‘gﬂ”@mr sackels 3o dnvebespnlities: with adaptenbogrds B4 ST

‘connect gy SQGPhdagtar QiiVSot pofEs 6L ted With adapter boards 44
In FIG. 6, 6A, 6B, and 6C, a standard ST connector 40 is fitted with an
. adapter jacket 41 having a contact 42 to yield an adapted ST connector 44.
‘Also; the ST connector sockets 45 have been fitted with adapter boards 44
with adapter contact points 46. .
15 In FIG. 7, 7A, 7B, and 7C, a standard BNC connector 50 is fitted with an
adapter jaéket 51 having a contact 52 to yield an adapted BNC connector 55.
Also, the BNC connector sockets 55 have been fitted with adapter boards 54
with adapter contact points 56.
In an altemative embodiment of the present invention, the extemal
20  contact 8 of the adapter jacket 7 (as shown in FIG. 1c) is in the form of a contact
pin 60 as shown in FIG;' 10. In this embodiment, the pin 60 is slidably
engaged in a barrel 62 which is placed inside the adapter jacket 64. The
contact pin 60 is supported by a spring 66 which resides inside the barrel 62
and provides tension to the pin 60 when it is depressed in the direction shown
25 by the arrow 65. The tension provided by the spring 66 allows the contact pin
60 to make better contact with the socket contact 15 of the adapter board 14
(FIG. 2). It should be appreciated by those skilled in the art that although a



wi th adapter contact points 46. 15 In FIG 7, 7A, 7B, and 7C, q @fﬁﬁ’d%@
BNC connector 50 is fitted with an adapter jacket 51 having a'c cttdgh
to yield an adapted BNC connector 55. Also, the BNC connector sockets 55
have been fitted with adapter boards 54 w th adapter contact points 56. In
an alternative enbodi nent of the present invention, the external 20
contact 8 of the adapter jacket 7 (as shdwn in FIG 1 c) is in the form of
a contact pin 60 as showmn in FIG 10. In this enbodinment, the pin 60 is

| i dabl k i j | L S d j ack
2. “The conti urBsRAnER, eet il eh iy BEeood il el el fr e
the barrel 6gan idértﬁéin%é%éa?ﬁﬁénef&ng@tﬁé}ﬁn%oﬂ 60 Wien it is depressed in

the direction shown 25 by the arrow e tension provided by the spring

66 al |l ows the conmagiotitiremisdYifnentBkH &t IGRIMiBE thy! {
contact 15 of the adapter boar'd r114 (Elt%ng)t.l It lgﬁ’otgpdé{%ﬁlglgc@feéﬁgt ed by

those skil | eplaced wititin #d stahadrdizbd peK@Selr A4 eREMpEO@f sdch &PEhMDdAENS hown

"~ here, the spring. 66 may be replaced with other devices that can provide

the necessarig shemsi infFIGo 11 heHgrenth@contaet piRCI0 & placetd 8hrRB RIS jdak 7i2r esent
invention, the external contact is placed within the standardized jack

itsel f. An elfagifpl Bimilar $udhe amisodimentrshbwnSini BIGs Mdynthencdrtdét pirl.70Her e, t he
contact pin 70 is placed on the RJ45 jack 72 itself. Simlar to the
enbodi nent  sHig@RlYiengeged ina barrak74and also spippotediby aspridg 76y ltdsdmbed in a
barrel 74 and qal SO a pported by a spring 76. It is to be understood
however, thafnqersteg 58 Ve, that § i pessible toxhavenan extermahcontagtiwithout thee |

o aced 1o THRIRE4 A B8cstina By ioPaRdimenh tae Sooket eorke BRRGESL pi n
70T e ARGOTHo SRGAITY ke bORaBIIRS HRUE 9, 2 ! ex tape my be
' In yet another embodiment of the present ihvention, a flex tape may be
used to form an adapter strip 90, as shown in FIG. 12, which is an embodiment
. of the adapter board. The adapter strip 90 may be provided with an adhesive
such that it can be conveniently pasted adjacent to the sockets. The adapter
. 15  strip 90 comprises a main body 92 and a head portion 93 which are fabricated
from flex tape which is a common substrate material currently being-uséd to
support electronic circuitry. The main body 92 has a plurality of contacts 94
~ which are épaced in correspondence with the spacing of the data ports for
- which the adapter strip is to be placed adjacent to. Two rows of contacts may
20 be provided such as shown in FIG. 12 to abc_ommodate two rows of ports
Jlocated abov_e and below the adapter strip 90. However, an adapterv strip
having only é single row is clearly possible. Each contact 94 is connected by a
conductor such as a wire which ends in a conductor strip 96 at the head portion
93. The wire strips 96 provide a convenient way to electrically mate the
25  adapter strip 90 to the output 18 and input modules 19.
In yet another embodiment of the present invention, the socket contact

is in the form of a port or a socket which tightly mates with the external contact.




used to. forman adapter strip 90, as shown in FIG 12, which hs %gg 2904
enbodi nent - of the adapter board. The adapter strip 90 may be p o@i d @9 h
an adhesive such that it can be conveniently pasted adjacent to the
sockets. The adapter 15 strip 90 conprises a main body 92 and a head
portion 93 which are fabricated fromflex tape which is a conmon substrate
material currently being used to suppor® electronic circuitry. The main
body 92 has a plurality of contacts 94 which are spaced in correspondence

with the spaciyey @fotridieeriBédimRet to} tﬁ@rpre@@ﬁtcfﬁg%ﬁ}@g?g‘r?%vtaﬁlgg?rgjé@%&Slst0 be

pl aced adjacent to. Two rows of contacts may as shown

in FIG 12 fntegatawititthostdndardimatsmali-ceadtistor cdbcat ed above and bel ow t he
adapter strip 90. However, an adapter strip having only a single rowis

cl early possi bl e ThegrbsertivantioR faysbe embedicddn ihet spe6ifid ferh®y wititelh as a
wire which ends in a conductor strip 96 at the head portion 93. The wire
~strips 96 pdepadiagaframnthenspinitt omagsentialetleeractérisidd theraife The pRiseathppt er
strip 90. to the output 18 and input nodules 19. In yet anotﬂer enbodi nment
of the p?eséifclasedeembodiments: asaclheteforentadie cossiderethia dlorespettsaaport or a
socket mhicq tightly mates with the external contact. 1 4 SEP 2004 15 In
yet anot her lglidiyerRnsnabrestriglive; thes seape af thetinvention heing) insicated by Kee i s
integrated with é%sl anda'aﬂi%)sd mul t | - conductor cabl e. The present
i nventi on nayPEIhBBHISANd il hanges wﬁa@Biqome yihingheymeaping anggrpagepﬁg from
the spirit ntial characteristjcs thereqgf. T resently 5 disclosed
enbodi néntsgéyﬁ?l%ﬁﬁ%f)g#‘&c ,'m?8%@%8‘?5?'&8P@(?"i"cbfa%‘?&ﬁ?%é'bects as o
illustrative and not restrictive, the scope of the invention being
indicated by. the appended clains and all changes which come within the
meani ng and range of equivalency of the clains are, therefore, to be
-enbraced therein. 1 4 SEP 2004




16 CLAIMS | O aim Replacenment page 13 FEB 2004 1 1 . A syster1fSL Nl
determ ning connection pattern of data ports which are 2 inte éb E8CZ%H by
mul ti conductor cables, said data ports each having a s Ckﬁfé %i g sai d
mul ti conduct or cabl es each having a jack at each end o gerg ich 4
mates with said socket, said systemconprising: 5 a socket tgﬁ%

posi tioned adj acent to said socket, 6 ext ernal cont actl %%& for each
jack said external contact making 7 electrical connectlon wi th said socket
contact when the jack is mated with said 8 socket; 9 a diagnostic pen with
atip; 10 aCLAMS one out put signal driver electrically coupled to at

| east one socket 11 contact, said output signal driver being operative to
send a signal to said socket 12 contact; 13 at |east one input signal
receiver elgﬁ%glcally coupled to at |east one 14 socket contact for
receiving s lgnal sent by said output signal driver; 15 a pen input
signal receiver electrically coupled to said tip of said .16 diagnostic
pen; 17 a mcro-processor coupled to said output signal driver, said input

cont rol 11 ng sai 0 SR eRGHhiGS Conied @ﬁlmn%?élcéﬁéataiﬁér&e%ghda@°"ess°r
nput 'sf%ni"%r’fé%@%%é{ﬂ%@ﬂ Bnor Gl SR adh WP SR TR 30081 gnii o
to detersm ngnd B&id FAMRBRHLAEr EMIELEAHHaviiy Ajack &t S SrtRe B which

4  mates with said socket, said system comprising:

5 a socket contact positioned adjacent to said socket,

6 . an extemal contact provided for each jack, said external contact making

7 electrical connection with said socket contact when the jack is mated with said

8  socket;
9 a diagnostic pen with a tip;
10 at least one output signal driver electrically coupled to at least one socket

11 contact, said output signal driver being operative to send a signal to said socket
12  contact;
13 at least one input signal receiver electrically coupled to at least one
14 socket contact for receiving said signal sent by said output signal driver;
15 a pen input signal receiver electrically coupled to said tip of said
16  diagnostic pen;
17 a micro-processor coupled to said output signal driver, said input signal
- 18  driver, and said pen input signal receiver, said micro-processor controlling said
19  signal sent by said output signal driver and for detecting signals received by
20 said input signal receiver and said pen input signal receiver, said micro-
21 processor interpreting said signals to determine the connection pattern of said

22  data ports; and



14 SEP 2004 17 23 an output indicator coupled to said mecr O-EI’ ocessor for
indicating the 24 connection pattern of said data ports as dbtieSEPnZid4by

said mcro-processor. 25 1 2. The systemas recited in claim1 wherein
said mcro-processor 2 determnes the connection pattern of said data
ports by sending a signal to a 3 socket contact and determ ning which of
the input signal receivers have 4 receiyed the signal, and repeating the
process for every socket contact. 5 1 3. The systemas recited in claiml

whereinpgaid. nu ctpr cabl e i standardi zed cable. 3 1 4. The
system as reci tea‘EH ﬁag’ﬂg C:@%@“@"?Eé%l%‘qnﬂl"?rpd&ﬁ%%rforcﬁldlcehﬂgsti‘m 2
RJ45 cable. in claim3 wherein said

mul ti conductcei)rnn%g nea_%}ger@l?g%aq@%lp%'ﬁso tf"”ﬁ'“eglt?é‘ saigkmierr-REpcessrt ed i n
claimlgwsherein said external contact is a pin. 2 1 7. The system as

recited in claim6 wherein said pin is supported by a 2 spring. 3 1 8. The
- system ag rexitedHegn i &g f r..c i $i units 05|t|oned
adj acent to said sockée%tss and ,‘??rc[% dr ?%S?C%STegﬁ % s'EfC(EOP €§i?'t s and
sai d ni cRo- meteasises thelcdhnSEBn%Skﬁt‘ém of said data ports by sending a signal to a

-3 socket contact and determining which of the ihput signal receivers have

_ received the signal, and repeating the process for every socket contact.

Ll 1 B N

3. The system as recited in claim 1 wherein said multiconductor cable is a

2  standardized cable.

3

1 4 The system as recited in claim 3 wherein said multiconductor cable is an
2 . RJ45 cable.

3

1 5. The system as recited in claim 3 wherein said multiconductor cable is an
2 RJ11 cable.

3

1 6. The system as recited in claim 1 wherein said extemal contact is a pin.

2

1 7. The system as recited in claim 6 wherein said pin is supported by a
2 spring.

3

1 8. The system as recited in claim 1 further comprising:

2 LCD units positioned adjacent to said sockets; and

3 LCD drivers coupled to said LCD units and said micro-processor.




18 1 9.. A kit for determ ning connection pattern of data portﬁ mgLéh:ﬁFe
2 interconnected by standardi zed multi conductor cables, said d ta B r 804
each 3 having a standardi zed socket, and said nulticonductor cables each
having a 4 standardized jack at each end of the cable which mates with
sai d socket, said kit 5 conprising: 6 a plurality of adapter strips made of

flex tape having a plurality of socket contacts, said adapter strips to
be pl aced adjacent to said socket; 8 a plurality of adapter jackets to be
fitted. [ ] 9 each of said adapter jackets having

an ext er(r)l Ierc ﬁlt gcgt %%é?@%iégr@méﬁmmﬁgm 1) datahpers dwhiolk keate _
and oai d & anbERerBGRRLEY $8%sRend muliccnahdos cablass wid b porisoedcit . 13
T4 but put arivens Bl uiEet St $rE 3 Bhbgmiior sabescessborasingont act
Contact  16° ez ek of Gacher i Gl RlpnGnieS G seic Sockmisait Kher s

17 a mcreg- pr@ﬁqﬁgmg;tobe coupled to said output signal drivers and said
18 input signal recelvers for controlling said signal sent by said output

8 i nput i gnal''r . by sai d out put
ecmivers, sard moror 30, aber S PRt fof GREFHo& HIANY a%keE: m ne

t he connett i contat, sald adap‘ti&istﬁpsaéb@ﬁﬂa’bd&oédjééen?ﬁﬂsa?%@@&epm put indicator
e.

coupled to said mcro-processor for indicatrng t corinection pattern

of said d&ta ports peralitt of atiastdr Pickatsitd BE Gikted Fﬁﬁ?és%?d)“stan%lﬁrdiz’%dl%dé-rhe ki t
e

as recited in claim9 wherein said mcro-processor determnes t
connect i oh p&AEBOASYH adlapier itekets having ahyextoenalidebtast Bt SlRakicAly nAGAKE!
cont aCt 10 with said socket contacts when said adapter jacket is fitted over said
11  standardized jack and said standardized jack is mated with said standardized
12 socket; |
13 output signal drivers to be uniquely coupled to each socket cohtact, said
14 output drivers being operative to send a signal to said socket contact;
15 input signal receivers to be uniquely coupled to each said socket contact
. 16 for receiving said signal sent by said output signal drivers; |
17 a micro-processor to be coupled to said output signal drivers and said
18 input signal receivers for controlling said signal sent by said output signal drivers
19 and for detecting signals received by said input signal receivers, said micro-
20 processor interpi’eting said signals to determine the .connection pattem of said
21 data ports; and
22 an output indicator coupled to said micro-processor for indicating the
23 connection pattern of said data ports as determined by said micro-processor.
24

1 10.  The kit as recited in claim 9 wherein said micro-processor determines the

2 connection pattem of said data ports by sending a signal to a socket contact




14 SEP 2004 19 5 11. The kit as recited in claim9 wherein said external
contact is a pin. 2 1 12. The kit as recited in claim11l \AhereﬂrﬁSEszaﬁ’m
is supported by a spring. 1 13. The kit as recited in claim9 wherein said
adapter strips conprise: 2 a substrate having a main body and a head
portion, said substrate 3 nade of flex tape; 4 a plurality of contacts
~placed on the nmain body, a spacing of Sﬁ%d 5 contacts corresponding to a
spacing of said data ports; and a conductor connecting to each said
contacts, said conductor ending at said head portion. 1 14. A kit for

det ernmi nPng connection pattern of data ports, said data ports 2 each
havi ng a_standardized socket, said kit conprising: 3 a plurality of adapter
strips havi ﬁa-a gjlhﬁ(j‘ﬁlaﬁtr?c"@fj iR plaice P Wherrin seid extemal contagldepPey strips to be
pl aced agjacent to said socket; 5 a plurality of nulticonductor cables,
sai d cabffes having a standardized 6 jack at each end, each of said jacks

having an e rn tact. for electrically .7 cannecti W th said socket

cont actsTV\h)eﬁ??sai geﬁ(ﬁ%%ﬁgltqsﬁpggal% 1hW6%rFH¥ %%R’E't‘? S4p Y &SRS dri vers

to be unpquely coupled to each socket contact, said 9 output drivers being
operative to send a signal to said socket contact; 10 input signal

receivers t e ' irh® 50N Sal . .11 for
receivi ng sgisg sﬁgﬁg?{%égﬁ‘tg%@'l‘ g%frﬁ@_out pg'p ss;ﬁ!oSaﬂ%%%%?ry%?%?r?pi%e.a _

M Ccro-processor osiRtraRURAARY P ni %o@!t Bﬁﬁ ashgﬁﬁ‘lpo‘iiﬁdn‘{%a?d stpabd . 13
Ainput signal receivers for controlling said signal 'sent by said out put

si gnal dBi vensde deflextdpéor detecting signals received by said input signal
receivers, said mcro ' ' '

4 a plurality of contacts placed on the main body, a spacing of said
5 contacts corresponding to a spacing of said data ports; and

6 a conductor cohnecting to each said contacts, said conductor ending at
7  said head portion.

8 |

1 14. A kit for determining connection pattern of data ports, said data ports
2 - each having a standardized socket, said kit comprising:

3 a plurality of adapter strips having a plurality of socket contacts, said

4  adapter strips to be placed adjacent to said socket;

5 a plurality of multiconductor cables, said cables having a standardized
6 jack at_each end, each of said jacks having an external contact for electrically
7  connecting with said socket contacts when said jack is mated with said socket; -

8 output signal drivers to be uniquely coupled to each socket contact, said

9  output drivers being operative to send a signal to said socket contact;
10 input signal receivers to be uniquely coupled to each said socket contact
11 for receiving said signal sent by said output signal drivers;
12 a micro-processor to be coupled to said output signal drivers and said
13  input signal receivers for controlling said signal sent by said output signal drivers

14 and for detecting signals received by said input signal receivers, said micro-




1 4 SEP 2004 20 15 processor interpreting said signals to det equ? gg tm,
connection pattern of said 16 data ports; and 17 an output indi'c gr 1
coupled to said mcro-processor for indicating the 18 connection pattern
of said data ports as determ ned by said mcro-processor. 19 1 15. The kit
as recited in claim14 wherein said mcro-processor determnes 2 the
connection pattern of said data ports bgosendi ng a signal to a socket
contact 3 and determ ning which of the Input signal receivers have
received the signal, =4 and repeating the process for every socket contact.
5 1 16. phe WPECSEST iRdeipreting spid signals 1a determinentheatamnestioarpaiiercohsaict i s a
pin. 1 17. T(Qagakit .as({ecited in claiml1l6 wherein said pin is supported by
a spri né.6 1 APGRE 0%k as recited in claim 14 wherein said adapter strips

ise., 2 bstrat e hayi i n, bod 1d head tion, said
substratd 3 maddbPOPHLGCRE, coulbdio,sald Mecramrecareatier BHEYES BB t he
inb , | td .5 t act : di 1 ' f id
Gata ports; conegidfudieniBl S dahrBY e onigruaeh Y sr o R BlotResatn o

conduct iy ending at 7 said head portion. 8 1 19. A systemfor determi ning
connection pattern of data ports which are 2 interconnected by
st andar dihzed| grul tyieoRdc ' ta: PALLS j a
st andar di zed socket, andFés%gle(?jﬂ-pnﬁﬁﬁ gﬁ'gﬁecr%gr&_(':d;gf‘éé@ pggtg%sﬁgelg%éhg%%
st andar dzedhd a6knettioR palterét sald ddi& peRSbLY suhdiRg aBrfFto'h sBoidictnaacket .
said 5 system conprising: 4

3 and determining which of the input signal receivers have received the signal,

| 4  and repeating the process for every socket contact.

| 5
1 16.  The kit as recited in claim 14 wherein said extemal contact is. apin.
,
1 17.  The kit as recited in claim 16 wherein said pin is suppo'rted by a spring.
-
1 18. Thekitas recited{in claim 14 wherein said adapter strips comprise:
2 a substrate having a main body and a head portion, said substrate
3 made of flex tape; |
4 a plurality of contacts placed on the main body, a spacing of said
5 contacts corresponding to a spacing of said data ports; and

6 a c;onductor connecting to each said contacts, said condu_ctor ending at
7  said head portion. |
e
1 19. A system for determining connection pattern of data ports which are
2 interconnected by standardized multiconductor cables, said data ports each

'3 having a standardized socket, and said multiconductor cables each having a
4  standardized jack at each end of the cable which mates with said socket, said

5 system comprising:




1 4 SEP 2004 21 6 a socket contact positioned inside said standardi zed
socket, 7 an external contact provided for each standardized j4ck,Sti2004
-external contact nmaking electrical connection with said socket contact
when the jack is 9 mated with said socket; 10 an output signal driver

uni quely coupled to each socket contact, said 11 output driver being
operative to send a signal to said sock contact; 12 an input signal
receiver uniquely coupled to each said socket contact for = 13 receiving
said signal sent by said output signal driver; 14 a m cro-processor coupled
to said 8utput sidgfesketfontact pasitiored insidagaid starslagdizashsookekei ver for
controlling said signal sent by said output signal _ driver and for 16

detectind si gnal €r&dNakeeongct Pipvidedpior eashy siandarsizedyiaek, said @xtemal

bat tor h B SanacL @Ak Sl othesfor wilrsa, Sodiet CRUBELYBEN BB SISt o sai d
ports bsSaeriten il SRR 7 1 0° e cessor 2101 Do, An adapter strip for
D om0 Bady and 2hy GBS Gona) rvEE LA SR ™ Hl: sockerpPiiE, SBU° ' "
plural i 4y Olouift G HeMPEEStallb IdWorthh Sohady sal <28 R sald S |
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contacts corresponding to a spacing of s ata polr@?s; and 6 a conduct or

SSPPuegtn '.wg to eagh igmit digharnviedsier usiglisly CoNplee! e eaeA daRbsdiket Eorﬁa%it gorhead

13 receiving said signal sent by said output signal driver;

14 a micro-processor coupled'to said output signal driver and said input

15  signal receiver for controlling said signal sent by said output signal' driver and for

16 detecting signals received by said input signal receiver, said micro-processor

17  interpreting said signals to determine fhe connection pattem of said data ports;

18 and
19 an output indicator coupled to said micro-processor for indicating the
20  connection pattern of said data ports as determined by said micro-processor.

21

1 20. Anadapter strip for providing a socket contact for data ports comprising:

[\

a substrate having a main body and a head portion, said substrate
3 made of flex tape; '

4 a plurality of contacts placed on the main body, a spacing of said
5 contacts corresponding to a spacing of said data ports; and |
6 a conductor connecting to each said contacts, said conductor ending at

7  said head portion.




