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MONI TORI NG CONNECTI ON PATTERN OF DATA PORTS E~E~00F.~E~-N_.m .. 5 g’ye
present invention relates to the field of cabled systems ancPacBingidcrge
conmput er peripheral devices, and nore particularly to a systemgpdgygget hod
for determning interconnection pattern of data ports w thout requiring
speci al patching cables or patching panel $- 10 BACKGROUND OF THE I NVENTI ON

The probl ens of trackiXdgSYS8TEMt GF@RWM|WRWE§6W’@€§W?§M vari ous

ports in a |ocal area network are well known 0se SKi din the art.

At | east 15 one system whi ch 'POCEFERN DF Uﬂ'ﬁAH‘@@"l%m is described in the
US Patent No. 5,483,467 entitled "Patching Panel Scanner". The

descri bes. a patching panel scanner which autonmatically and cqmj‘m@&%mwmw
senses the interconnection arrangenent of various ports such

ports and user ports. In this EipleD @F IV BIVENTEONNt er connect i ortiéhiét'ween
the ports_are provided by 2 o patching cables or alternatively by apparatus

of interndl connection in pat chi ng panels such as the CLPP cordl ess
pat chi ng panel avgirlal able fromRI T Technol ogies Ltd. of Tel Aviv, Israel. In

this type of systéeme RFESghidayentigndelaigsitotbe finld of sabledmystarns and yrefeed er n - of
t he vari ous t.or. needs to interconnect the ports and deliver
a 2 5 signal B?{')ntp,?x Fleerq)seiﬁﬁ%kgd?WB?%MHBOWWBt@iQ)W%@waM methed for
particul ar pepfes . CO ter er it js actually difficult to
provi de a condfuegtni)dr?nq gﬁe@ﬂ}é&%@ﬁp%rﬂe@:@@ RE¥ts r\‘ﬂé\@#‘h rgauiang Apesial bei ng
used to inte Q@ﬁﬂ-@(?(%?b‘{ | | have to neet a particul ar

pre-determ ngd stan ar%?%ﬁgﬁQP%%?‘ry. So - 6 OCT 2003 Repl acenent
Page Z 91®EP 2QQ03 2 for instance, a standard cable such as RJ45 eight wires
per cable, each having an end which is adapted to mate with an RJ45 port.

No free.wire allows for scBAGKGROOND the NRYENTION Therefore, in the
prior art scanner systens, the ports neede 0 terconnected via a
pat ch panel which required a special patch cable or an apparatus of

internal connectigns in the patch panels. In any case, the ports could not
be connected direth® prelipms et takingdhe interesnnedtiom patidrmt anong #ik {aious

ports in a local area network are well known to those 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

panel scanner which automatically and continuously senses the interconnection

arrangement of various ports such as computer ports and user ports. In this

type of system, the interconnection between the ports are provided by

20 patching cables or alternatively by apparatus of intemal connection in patching

panels such as the CLPP cordless patching panel available from RIT
Technologies Ltd. of Tel Aviv, Israel.

In this type of system, in order to determine the interconnectivity pattern

of the various ports, a conductor needs to interconnect the ports and deliver a

25  signal to the scanner indicating the connection status of a particular port. In the

modern computer era, it is actually difficult to provide a conductor for this

purpose because most modern data cables being used to interconnect various

devices have to meet a particular pre-determined standard in the industry. So
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»and. desirability of having a scanner system which can utilize -gtg)d@agy
cables clearly exist, so far, the industry has been unabl W th
such a 10 system OBJECT OF THE INVENTION It is thereforeaeﬁ?%%ﬁ‘gﬁwa\%&

the present invention to provide a system 15 for nonitoring 2 rm n| ng
the interconnectivity of ports which overcones the shortcom 35 fm he
prior art system described above. Mre papticularly, it is an obj ect of

present i nvertbi mstahee Fdﬁahé@(d%aébésétﬁﬁ‘dcs%dé@ Lﬁfﬂ%ﬂ%@ é?é?dcf ' Wagﬂpt he

i nterconnectivity of ports which does not require spec s or
pat ch cabl es.arnterud Mbioh ipaidaptad & ate Withish RIS o?lCthrBé%F‘é"EIldv@’f‘d?“on
e

to provide a systemfor nonitoring and determning t I nterconnectivity of
ports which Lﬁcanmngsﬁorsmtermbandctwmymect i on cabl es. SUMVARY OF THE | NVENTI ON
25 The present invention determ nes and nonitors the connection pattern of
data ports which aiereformdatteel poipr il sdannerdsystomss ahé qsortsi hbedéd rtedbier i ng
speci al patch cabl es or patch panels. In order to electronically determ ne
the - 6 wﬂﬁmnﬂ“éeqia/@mmtctm@seemmﬁeqn@m a3spoiah quatchy ichplebet aren one
port to another, it enerally well understood that an el ectrical

conduct or nedHpPa f%“%&iﬂ'g%'[‘a'cﬁ%mﬁ@ﬂqnsﬂ@ the patghhpanels\ tlh amyhcasei thepportsi pl e

is well kno nDdern ere many of the standardi zed cabl es such
as RJ11 and%ﬂ@r}éqtg)%meqt? pg%%f‘fﬁ'%?‘?“@@fdma@lﬁsd&ﬁm@mmfl,eﬁde@f
conduct or for, nn| es b use e ch of the wires
within the ca ;HE{;?&E@&&Y%& ﬁ"‘pﬂ’ B’E %%Swaquf’%l?lﬁ%r e
with the con [ n resent con t

‘moni toring s;i/‘;gftél_‘e1 @%ddégqggtt@% "ﬁ%ﬁg bﬁ% %t%ecoé’??é@n ?}"bng/

exi stingigablsgsiesn.pr ovi ded. The conduct or

OBJECT OF THE INVENTION

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

More particularly, it is an object of present invention to provide a system
for monitoring and determining the interconnectivity of ports which does not
require special patch panels or patch cables.

20 More particularly, it is an object of present invention to provide a system

for monitoring and determining the interconnectivity of ports which utilizes

standard connection cables.

SUMMARY OF THE INVENTION

25

The present invention determines and monitors the connection pattern of
data ports which are connected by multiconductor cables without requiring

special patch cables or patch panels. In order to electronically determine the



.1 o.interacts with an adapter board which is attached to a port -bhéliTelifhe
cable is to be connected. To provide an additional contact ‘% ic%erﬁtqfa he .
scanni ng operation, an adapter jacket is provided which atﬁ i%es 0 &R RJI45
jack. The adapter jacket is attached to the jack at both endg oftPt2003 cabl e.
The additional contact point for the scanning operation is provided via an

external contact 15 |located on the outsidg of the adapter jacket. An

external condionhectily tRINeaNEAS poith6 aAsiHRF Pk deABIAG twdll urddife b fhaf b aC

end of the cable su that the contact at each respective en

el ectrical | y etetrivhk doductorchieadsh € -cohfedt’ &Yé §Rridts MY iterPOinlthod tﬁige
external contact of the adaptor jacket at the port site, an adapter board

is provided #ipoiple: Isewplbiknowncirethe miodbrreatd wHer@ Mmatyef St kahsddrdivedy a
socket contact., The socket contact is positioned such that when the RJ45

j ack having tCABlesgashas Rildkand Rd45 areused, it istdifficultstoqirevidet this dettidaaed of

t he adapt er jacéet electrically mates with the socket contact of the
adapt er bdar FONuCteriar eQnneshivitysspanaing puUTROses preaussoeach oktheavirgsewithino an
out put nodul ¢ 2 and an jnput nodule. The output driver nodule has a
plurality of ﬁb%F%‘a‘P 'ﬁr‘ﬁf’éir ggf %ﬁéa'%(f?ég'zeééweesmm mays inferierar with the of

| at ches (ot h%n ée({{'\’@% el e@té‘ger}iaﬁ?devi ces can be used instead of |atches).

Each of the sock Tuel y connected to one output driver and
| atch. Th I .= 6 _OCT 2003 I nt. P 9 SEP
2003 4 the i nput. o ERERECE cBtfecti Padibang SYeli. 3 dedcaed GRCBROr o 1 n
| ed ' ' i A . ] | ed
| ocal “ar oa norehTreg By AERNE Yol 8) AT, 5708, BB 1B5 REBUFRN ng t he

connect i Do pirtéraci.with #Padapi&rodind Which® %H«li&]e?ﬂg fat ﬁ@q WS ftﬁ? g%ﬁlg lﬁ %t be

I npl ement ed using standard | C devices. The main on o

modul e i's tobpr connited.pl Toaprdwdef am Uaddtiondl icshtast \Woieth 1&dfHee $3artd;

adaptor contacts and to send a signal to the contacts when instructed to do
so by the ni eperaioncas adapter feeketes provided i whictpattidnes itd Rt RIABIHR i Thd O
provide a plurality of latches (or 10 other simlar devices) which also
addr ess the adaptaciackel g attacheddoithe jackeat biothh ahds ef theogablbe Thet auiditiogial ver s.
The comruni cation int etrface can also b a inplenented using standard devices
currently avSPMa® ROMior {he rscapring capgsation is provided via an extemal contact

15 located on the outside of the adapter jacket. An external conductor wire
connects the external contact of the jack at each end of the cable such that the
contact at each respective end will be electrically coupled to each other.

To provide a contact point for the extemal contact of the adaptor jacket at
the port site, an adapter board is provided above the port sockets with each of

20 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
contact of the adapter jacket electrically mates with the socket contact of the
adapter board.

In the overall system, the adapter board is coupled to an output module

25 andan input module. The output driver module has a plurality of output drivers,
and the receiver module has a plurality of latches (other similar electronic
devices can be used instead of latches). Each of the socket contacis is

uniquely connected to one output driver and one latch. The output module and



. the. mcro-processor and |ocal area network and el ectronic devi<g§CT Mgy to
descri be the operation of the present system the mcro s rocessor has
pre-desi gnated one output driver as a first driver and th &ngenho?ﬂeact
which it is connected to as the first contact. The latch in £BeEPpt
nodul e which is connected to the designated first contact is designated as
the first latch. The port correspondi ng tr§ the first socket contact is

8

Cocond o i ver ot s breXih colPRl IR el Block S alicT R 1AM FhubRe s
The same. deei gnat s on Seraon oras. ' The St mes ha BT To B ReaHRe, "or.

The sane designation schene is applied 0 on,
driver/ cont agtetwatkcor @ auRimgisteh ¢S iepdittha ikl a?dihg“tﬂé'edo‘r‘. ection
designated. Initially, all of the socket contacts are at Yow stape W th no
si gnal being padetn.2 5 to them by the output nmodule. To nonitor the
connectivity of the various ports, the m cro-processor causes the

desi gnated first dathuhedoutpet ntoduleadd dhe inppuhseius 8aslbe dmphensseliet
contact which the mcro-processor has designated as the first contact. This
pl aces the fi4s§\9 Sigpdad E‘%rﬂ%w@e%t TBhehimgiin durwtion chirtle outp® MGHURDGS to

Repl acenent Page .Z 9 SEP Z003 5 consequently, also places the first |atch
in the input H@Hﬂ?é Rlyralily-of pWiRut deivess whicheaddyessltheyadaptor bentsttgmatl tot he

] - hg i t le f | at ch havi high state. If
oni y_the 11 r SEAER brel o g insthieckindlarpe by fecmiaseroassct. des
bort .1 2 howSaaRCOn" 8 TR ARl oS Praie ‘& poraitoRE atoheg: (Rt os o
hi gh st , T L 3 ; , h ] - I
That ¢ he By OHier sHtjef UEBoi e HEB ad DMk tnaCeisdi Oahd 0 R fhociodl y
state of porigeAngy Slhéebﬁme n&ﬂ;eré.hemssgéaﬁm{mc% i¢ .e.ﬂte'gﬁ?ém [y, S%Bg}é he

or SO0 on ti o) s' 10

sane process 1S repeat ed port two an U

connecti on stmplemdrted heiig ﬁéﬁdﬁrmd%es%%ﬂmﬁ%%ht%%ﬁﬁe e NGS

FIG 1 Ais a perspective illustration of a current can 15
be adapted t thenmidopradessorant losalresnstiverk afd Slecttoriic Hevieger spect i ve
illustration of the RJ45 cable of FIG 1 A which

Now to describe the operation of the present system, the micro-

15  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

20  corresponding socket contact is designated as a second contact and its
corresponding latch is designated as a second latch. The same designation
scheme is applied to third, fourth, fith, and so on, driver/contact/atch groupings
such that all groups are uniquely designated.

Initially, all of the socket contacts are at low state with no signal being sent

25  to them by the output module. To monitor the connectivity of the various ports,
the micro-processor causes the designated first output driver to send out a
pulse signal to the socket contact which the micro-processor has designated as

the first contact. This places the first socket contact at a high state, and



. has. been fitted with an adapter jacket of the present invent i'(gnqCTFZIU@ 1C
is an isolated perspective illustration of an adapter jack esent
i nvention which is adapted for an RJ45 cable jack. 2 0 FI dgépéél{eﬁeg{a?éf) Snt
view of a plurality of RJ45 sockets fitted with an adapter bqagrgtpo;m% he
present invention. FIG 3 is a sinplified schematic illustration o he
present connectivity nonitoring system FEG 4 is a sinplified schematic

i |1 ustration edrisequehityyalscplaces @id a6 Ritdh A tﬁeh@uée&ggh@ggpmgg%h didyer s,

t he socket contacts, and the receiver | atches. [ "ustTrate

various ot herAlierasetwling oablhessigzl,cthe aaisrdpcasanteand e Mg@t Mioklicl Of a
present system - 6 OCT 2003 Repl acenent Page 2 9 SEP 2003 6 DETAI LED

DESCRI PTI ON dftchyihavingvaERighataten Ibonlgrihe dirst ittt indicates! 4 Wighe tesmineemidis
connectivity between one port to another, it is generally well understood
that an el ectR"PEEESOE 6oRGkdasthalaivalideonnediondws een prade betwden thichfiest.

Al t hough this inciple is well known, in the nodern era where many of the
st andar di Zed ﬁ@@ ageﬁ”ﬁf RerRif, jhowenerrRapork othar dhar the fiist portf podubne,t o
provi de this, i,cated.condyctor for connectivityscanni ng purposes because
each of the \Aﬁ‘ﬁg‘%teﬁvi%ﬂl@‘ FSPE%%HI istagnog spert f spved, sthend thedimist-procpssas whi ch

interf i tjvity- i 1 ti . Alth h it
e possi bl o 12 ekars i B Giar o aBhT Fornded,oiE st sevenaceimaghe |
SN : ! o e o ditferanti Ty
et woen T he. SEoRaPR) S0 por BRELS ARFRiRd, i Estt s trofad nngon d e 1 or
other purPosehe sufiib Brodeds ds rbagaied! for MHCRYSang'db BRMME A S ik LodiRY P°

‘inpossible to effectively share an exi g WTre or t he

pr esent aonneohnhection siatoshakibeen SeirRifed dedi cated 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
connected. Although in describing the preferred enbodi nent of the present

invention, a specific c SCRIATION O THE DRAVWINGS omrmon st andard 2
0 such as RJ45 will be shown, it should be appreciated that this is done
for illustration purposes only, and is not neant to limt the present

invention to thi s#'él u%r,ati ve example. Now in referring to FIG 1la, a
standard RI45 cablfd®3 Hhi Afesspeativesiysyationoha curemi A5 cable which eard of

h bl i ' | f 25 111 [ , houl d
be. undor £¥ 0o RO REPIT e Wbl it e BresSh S8 o ¢ he ot her ond of Lhe
bl e. The RJI45 | j .St d tact i T id
addi (1 onai_contatl Gol AL ¢ BRrPREAE AIEEnR B Faah ool abkid o1 Kivhinter 7)
FIG 1 c, ishaspubfffledith Qn%ﬁ%%?%gg{tﬂs prosentifeligs, shown 1n FIG -

6 OCT 2003 Repl acenent Page
FIG. 1C is an isolated perspective illustration of an adapter jacket of the

present invention which is adapted for an RJ45 cable jack.

20 FIG. 2 is a front view of a plurality of RJ45 sockets fitted with an adapter

board of the present invention.

FIG. 3 is a simplified schematic illustration of the present connectivity
monitoring system.
FIG. 4 is a simplified schematic illustration which shows the relationship
25 between the output drivers, the socket contacts, and the receiver latches.

FIG. 5A, 5B, 5C illustrate various other standard cables which can be

adapted for use with the present system.



. 7 1. b. The adapter jacket is attached to the jack 5 at both ¢ t he
cable 3 (though only one is shown in the figure). The addhgégﬂg‘gﬂn@g Qact
poi nt for the scanning operation is provided via an external contact 8
| ocated on the outside of the adapter jacket 7. An external &8r3fAqQpmr wire
9 connects the external 5 contact 8 of the jack 5 at each end of the cable
3 such that the contact 8 at each respecigve end will be electrically
coupl ed to each ot her. DEOWI L FBIBFSORIPTION OF PHEANWENTBONY of RJ45
sockets is shown which are standard sockefs whrich mate with a standard RJ45
j ack. The sockets may b a ports for a network equi pnent such as a 10 Base-T
hub, PABX, and keénéo phone system or may be part of a patch panel, though
a speci al patch pby@teito alentranisally detbrinbve the concetisity betvpesraoheposf ta he
present system To _provide a contact point for the external contact 8 of
the adaptor RRRIREN 1t7s generallpvell undgratoad: that an electiical adralstor reeslsctoet s 12
W th eacfgk1 of the éockets il a socket contact 15. The socket contact

15 i s posl ti FHEGCBLH mozm?é‘éin%%e Althorighsthisapinaiple g well knewadimpther
Lontact b of RS elyirE manZir e sBpiidiad Ged sichias RAAcasbRIEE
chovn to care G PR BlcBE b pdyiad i tieald oandlie@ 3Rk harsilidics bl <.
one socket | caanny iepSes Bebalis: BAuRSEME iR ithin the'BafiRs UskBr A ng how
Shown. . The aandardizot Spuiose il may Shfofeld Wit haZ BB RERNFT 16’ S
i nput madul eopidatioks AhowgH it MEy Be qsisaitlle 118 Shafd aﬁlgxftsnﬁg WifeRH thelchyie"

nodul e 18 has a plurality of output drivers 20, an e recelver nodule 2 5
19 has a pl Uptihetsgaoiing apetation Ahis(vdiid reciirei écﬂﬁtioﬂbleéilbumgifé‘r difdroAingan be
used instead of |atches). Each of the socket contacts 15 is uniquely
connect ed t d>Weephpsignals vead fuy thendcaming purposas .andhthe sigrats usedifdre 18
and the input, nodule 19 are both coupled to a mcro-processor 21 which is
in turn coupteRr RYpgses sugh @sTdatadransiss| Aderesver,ngoany ¢asEp iLoay Ise

may be coupled to a |ocal area

comruni cat i int.erface 22. The system 1l ma

net work 23 3&")985@{%8@33?@9'32&“%"8 nNstingwiee prgandegtaron regar di ng

connect hyity. Bot t put nmodul.e and i nput nodul e can be i npl epent ed

usi ng s? éndar d | (],n d‘é@ﬁ’é@%rﬁﬁ?@nﬁﬁﬁ'\fwfmﬂﬂqmﬁ ﬁfs“ﬁﬁe 309?8\9@%9&?@‘3@8 isto

brovide a S vl Mdy BoChulitielilo Sh! $ibihg? Batld' &' pAABESS AHRPESTacRY! 2°t S
interacts with an adapter board which is attached to a port where the cable is to

be connected. Although in describing the preferred embodiment of the

present invention, a specific cable/port combination utilizing a common standard

20  such as RJ45 will be shown, it should be appreciated that this is done 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

shown. Although only one end of the cable is shown here in FIG. 1a for

25 llustration 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.

To provide an additional contact point for the scanning operation, an adapter

jacket 7, FIG. 1c, is provided which attaches to the RJ45 jack as shown in FIG.



- signal to the contacts 15 when instructed to do so by the m cro-ggricggpor
21. The main function of the input nobdule 19 is to providegs Ia%let‘ﬁ%ﬁtlliégé of
| at ches 25 (or other simlar devices) which also address the contacts 15
and to receive the signal sent by the output drivers. The corrgrgrg E?b on
interface 22 can also b a 10 i npl enented using standard device é ntly
avail able to interface between the mcro-processor 21 and | ocal area

network 23 ankb.elThetadaptar jasket Besttachew b Ahs bbitf eR¥S (i Thd daBld5eat er

g
detail, the adapter board 14 shown in FIG I'S pFaced over port sockets

(not shown i r{thBugh dhipohe & ehowi rn Bhéfi 6662. e BHdicha 'cehRes Bbint orhia
pre-desi gnated one output driver as a 15 first driver and the socket

cont act whi clscrining operationtie praviderkvialae ditemal cormia® locdied drithehodSiden t he
i nput nodul eé)%ch%v\haiq%gé S, é{oegréec%\%d ton{a?)e designated first contact is

desi gnat ed a¥'t r Qs . 25 @xternab condustorewipe 18d comndots  thee ekiersdl
socket contact js considered to be the first port. Another driver is

pr e- desi gRat &GNEet 8 otbiedark Liat aoh englnf the cablerd suguthat the cmtdob8 atwathct i s
designated as_a second .2 .0 contact and its corresponding latch 25 is

desi gnat ed a§e%Pe§§¥%ﬁBd|"ﬂ'?Gﬁe@!f@ﬂ)écgwlﬁd&éga@mﬂwebn scheme is applied to
third, fourth, fif d. s river/ gont [latch groupi ngs such that
al | \%otjps g_re uni I@‘%@ﬁﬁﬁﬂﬁe%’ adﬁu ?,Yr%fgﬁ‘_ﬁ"ffhéoﬁ@ﬁ &n%'ﬁqvﬂ'hﬁ’h&h@_re t
sonewhat ar bi r Si gnat.i N r or schene .is no
i mpor t ant Sosfz%rﬁé)ﬁ as e@ﬁ’ﬂ%ﬁv&%@%@?%ﬁﬂﬂ#&ghﬁgg @%ﬂhﬁ?ﬁ ﬁ%ﬁegﬁ MY Repi e by
the m cro- pr 9RAsSeF I bhai ( n S.are at | ow
state with n(;%’si gnaIaZ'ﬂ)eet‘lmrl?gd Egﬁlpwegtmo%yé5@eé§g$§tpﬁﬁ'0%§galénd Yironi t or

the connggti phbre @lstdne, j j ; t he
desi gnat ed fippsteogtsput %i?f’eg}% M?%é?‘@o@%’%é@%@@%e Cﬁgé’g&gﬁ&P 2003
9 to send ouis motpaduiredsfon asductessiilpeRatic ppmet[ﬁfééeﬁi%ygfél[ﬁh% ovide a

I's

m cro- processor 21 has designated as the first contact. aces the

first socket contactpaintdor thelextgmaltoohtact 8 ofitheciptirftkey 7, ah 88apler®®ard he
first latch 25 .in the input nodule 19 at the high state. After sending out

. ) p
the signal, flAdSAreyigegralbewss dhe socketsrik? withteachrgfithe modkéts 129 hiingaa | at ch
25 having a high state. 1f only the first |atch 25 indicates a high, then
the micro-pr8 &Pniagt 151 cTheysecket gontgst $81 isdpesitionast isuch M vdeam theade

FEL M e
o sevent ST UATER ARyl EaBiib o /Sl
and so on unﬁel Q%cﬁ@to ﬁ?%orbsttég%g%ﬁﬂe&c%adﬁ i@at@@%gsa‘% nth§eRRPhed.
Schere. descr oo dnase iy (6 g BERaMYCHt Wit 'SFiepler 180, B BhBl: ron

The advant agposdiblefend sbRRENMe WEsirABR, APRNR: Jﬁﬁ ahég%ﬁbbaﬁd l‘lﬁ?‘%%i&{‘éfarﬁé%r t to

be connected to any other port. This is unlike pa panel scanning systens

wher e oriz0 paorly onesookidohtacbwhidhss gssd ladingidiolafitdockane! . and the ot her
panel is designated as the output panel, and a cable needs to connect a

port from the outBeferjingheowte FIGmya simplified lsechematiet ilustatdn oflfihe srabbst 2 0
cannot connect, for instance, a port fromthe input panel to another port

from the san®ySt®pul ipahewn. Thesadapienbaardsi bhef FIG.2 & toupledftolanfautptthe
present inventi 0@ {)ﬁeca&se no special patch panels are required, and so the
ports may beMPIHEH gnd Fpukmogivle 19, Arshawn incimose detaildn FIGI 4 hibegiutpuie
present inveption h Hsg? iIIEE%rat ed using the RJ45 2 5 standard, one
Skilled in el modie as Phicality of putput divers 20 @nd thaveeriverrmodulebe

i mpl ene d i 0, h.. €Xi stin ards.. Some such exanpl es are shown in
FIG 5, rbtase at\% “99 a\,\#'gfaé“yt ﬂfe%i%hﬁge% ?‘ir’]ﬁ%'ixﬁ'm"%ﬁ'@dﬁ@'% dgMices gp, bestised

instead of latches). Each of the socket contacts 15 is uniquely connected to one

output driver 20 and one latch 25. The output module 18 and the input module

19 are both coupled to a micro-processor 21 which is in tum coupled to a
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connectors, respectively, are fitted with an adapter jack i:’lnd t

h
respective ports are provided with an adapter board. In FI pa@?"‘%&?@@) and
5C, a standard SC connector 30 is fitted with an adaptor jack&tSE20kaving a
contact 32 to yield an adapted SC connector 33. 5 Al so, the SC connector
sockets 35 have been fitted with adaptor hoards 34 wth adaptor contact

ints 36. | 1Bt d T t 40 is fitted
Brth an sdaptomiftribaioh hyefibbe 357 ¥ Sefirtabhidy BPFRMET 18 b0 &e' 1
tor 44. T i ) il b
St or _boar detha23 Mo BlodAANEE 410 RPLHIRS iforniieh BiaaddBEcly."
~and 7C, a standar B@BNGhe 00GRAAGAEE drdl fblif Bfbdid &@Beam%%&bgi&fﬁgh%ﬁé
SO,

having a contact 52 to yield an adapted BNC connector 55.

connect or sockandard fC kiavieebieFhe hidih duhotiohof ﬂiiﬂﬂhtgut ABaRst id tdpdviddapt or

contact points 56. 15 The present invention may be enbodi ed in other
speci fic Bor ilurality i otrtputdevers 29 whish aduessspadaptoocortsdenbi aid to send a
characteristi¢cs thereof. The presently disclosed enbodi nents are,
therefore) t&ignal tothe; coatasts ig whdn inskyated to do Sd by ghe amitroepraoessop21.

restrictive, _.the scope of the invention being indicated by the appended

claims and al'NS¢RARGECgMPLIedbpet Mpduient 9 irtonprarideyapiutalityrof datdies25
005 Reel oy o Rer RS SRS TriioR) whish aachadiions toceamiacis 15 andl to rebaive the
signal sent by the output drivers. The communication interface 22 can also be
10 implemented using standard devices currently available to interface between

the micro-processor 21 and local area network 23 and electronic devices.
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
15 firstdriver 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
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 drive_r, and its corresponding socket contact is designated as a second
20  contactand its corresponding latch 25 is designated as a second latch 25. The
same designation scheme is applied to third, fourth, fifth, and so on,
driver/contactlatch groupings such that all groups are uniquely designated. Of
course, the designations are somewhat arbitrary and the particular designation
number or scheme is not important so long as the individual groupings are

25  uniquely traceable by the micro-processor 21,

Initially, all of the socket contacts 15 are at low state with no signal being
sent to them by the output module 18. To monitor the connectivity of the

various ports, the micro-processor 21 causes the designated first output driver

6 OCT



.1 1. Asystemfor determning connection pattern of data portsguiiigpjare 2

i nterconnected by multiconductor cables, said data ports
socket, 3 and said nulticonductor cables each having a jag%%l Cgﬁ‘\ébzg]%gﬁed of
a

the cable which 4 mates with said socket, said system conpriSi n%.
socket contact positioned adjacent to said socket, 6 an external contact
provided for each jack, said external congact making "7 electrical

COnhect ] on wiiohordl Sl sigH 45 the kel BaNbAS WhTAhEnitid robebehed

socket; 9 at |east one output signal driver electrica 0 a

| east one sockkhaddesightitnt as /) fsOtiritatt. dhisRhcReiHaKirQRIcRE MhtdcP aFgnd 2

signal to said socket 11 contact; 12 at |east one I nput signal recerlver

el ectrical |y highupladel anul ednseqashthyorisosplases i irsOBCAE hahe IGSRi Mba@esai d
signal sent by said output signal driver; 14 a m cro-processor coupled to

sai d out put st@idhe highsiateaidtes sending put thbSsignagrthe ricro4proctssor @Inseapk! i ng
said signal sent by said output signal driver and for 16 detecting signals
recei ved By d8f H‘H"iﬁﬁﬁdtﬁ@ dﬁa\fgr adaeh 26rhaving d highcstateprlb onlystbe fifst Tatch 25
interpreting sglc% Si %15}]!5 to determne the connection pattern of said data
ports: 18 and"dcaleganigh. taen thednise-piocessasied congludes thatinorvalighiconeeation f or

o BRI 1 i 0
by sendi ng o g 1 B8 B an0 uaks HoBsidte toeetapoe ParrEGES 12 5
ket t 10 i i t ,Sj l .. i 4
Sockel COn umal AREBERA o Do S SSEEIEYS .
1 3. Theisystit s’tslehie@ﬂc%qumb%oﬁhﬁéetfvgg s‘l’&@%‘??&ﬁﬂeqsgiélltér}‘rﬁl‘?&ﬂl‘lﬁé?éﬁ]u@qg! ers

a 2 standardi zed cabl e. T stemaS recite n clai'm rein

sai d nmul ti corstoretidn nesthbly arkd B2 arfd Pro6eddl B-repedied: forl BBHSI 8l 3% 6 ci ted
11 cable. 3

in claim3 wherein said nulticonductor cable is an 2 6. A

system for dentati ofithegporsiiconnéationseitlis has béelaé@mppetls Whi ch are 2
interconnected by : standardized nulticonductor cables, said data ports
each 3 having a sthilearaiherescanpirie schemd bemehiployad! unitiprthe apreseneach
having a 4 standardi zed jack at each end of the cable which mates with said
socket, sai dS¥S&Rttberseheme; dasegbed abovecisdhe cnet emplayesi i theepredaljetent t o

sai d stapgdardi zed.sockef, '7 an external contact provided for each
st andar d?ged %ré{qg,'mgﬁﬁ' ?@%&W@Q%%m sehemmdeseyibedeahover is thabihaliaws on

ith id t wh the jack is 9 ted with id ket; 10
L S e R
ut pu IV . I I ;
an Pnput si g%&?st’%g%’ﬁ%r%én@%% a‘éBﬁ%‘?&%bgﬁéQEﬁteéﬁﬁ%t@o@R@tp t for
o Lo T ec . ' ( . Cver 1
£ 11 st k5 Beian oW e L A 1 g,

er Ig Cglr ; ﬁg eic g?mnécwh poRTiaif thd B@pEeH&het 18 23ort FBM % iRGith . Pihe Tadit?!
20  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
because no special patch panels are required, and so the ports may be
randomly spread out in no particular order.
Although the present invention has been illustrated using the RJ45
25  standard, one skilled in the art should appreciate that the present invention can
be implemented using other existing standards. Some such examples are

shown in FIG. 5, 6, and 7, where the currently available SC connectors, ST
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by said input signal receiver, said mcro-processor 1'7 i ﬁteﬁlr RLE i i sai d
signals to determ ne the connection pattern of said data poZQS'EP Ufﬁa 19
an out put indicator coupled to said mcro-processor for indi ca%i n he 2 o
connection pattern of said data ports as determ ned by said

m cro-processor. 21 1 7. The systemas rggited in claim6 wherein said

. . ¢ .
M cr 0- pr ocessonndotdr ARTIENG cbﬁ%&&@n@égﬁeﬂwc?ggfa?@hﬁe&wah%lng%&gig&t ek > by

sending a signal to a 3 socket contact d erm ni ng nput

signal recei aedshéiaespéctiecponsdrd provRicdVath afBdapePB8aidng sai d process for
every socket contact. 5 1 8 A systemfor determning connection pattern of

data ports, said #aflG25,0A58,eadhb02a istmdard SCK ebnnetiir o5 it vigias | Si ng:
3 a socket contact positioned adjacent to said socket; 4 a plurality of

mul t i conduct @dapigpjasket 3t davingraeconitag 32atal yitdd anpaddpted SC dedmnector 33.

mul ti conduct Qr cabl es_each having a jack at each end of the cable which
mates 6 wth =dh%§@<é10!7n@§@h$@ﬂg<e!$a$@ haxe aeayfitteyl with adaptoraboardst3tt |
said external ., 7 contact. making el ectrical connection with said socket
contact when"fthé& CPQtaQtR%lf‘%OBQM th said socket; 9 output signal drivers

operative Lo send "S- 6P B <G o pisande ST eonnebior 4Que Tapg v o
[ j ; " h [ ket t f 12 I Vi
Cara o gnal  Saapiol LRI ol P EAG 45,37 Vit nahdiine F conpedecur.

coupl ed to sajsdh ' L HEY, oQy! . ignal recejvers
for controlli ng'?ﬁgq{s?%‘na sg%k%g%%al ﬁ%ﬂtm@;ﬁﬁ'?%&’%ﬁ’éﬂﬁoa&ﬁ% for
detecti I@Si@ﬂﬁbﬂap@?@bp{@&wn@a{@ i nput signal receivers, said mcro - 6
OCT 2003 Repl acenent Page 14 2 9 SEP 2003 15 processor interpreting said

signals to deter MmRiG. 1T 7007BeaRd P, Astdriafd BNC SbhebTortR 8 fiRed With 4nd 1
an out put indicator coupled to said mcro-processor for indicating the 19

connect i on padaporjacket£di kavitig a contatts52:%0 §RilE RidtRPIEY BNG Gonnector 55.

m cro-processor. 20 1 9. The systemas recited in claim8 wherein said

m cr o- pr ocesAlse, thed@NGradinnestor iseckats 55 didverbesti fited with axiaptordsizad9sat s by
sending a si‘glnal to a 3 socket contact and determ ning which of the input
signal recei Yith adaRiEcontagt pRiisB8e si gnal , and repeating the process for

every s et contact. 5 1.10. The systemas recited in claim8 wherein said
mul ti coﬁ%ctor caﬁl‘%pf%seé?t Bventioa may be.ambagied inptherispecifisforms withouls

D, e sy AR M6 hot ¢ Elehbe BtsatieSS Nieach « Phsh arRsantvanh! o
: ! : _ ! Pl . f
data ports wirapeod smbdihims o, neiorl” s IR ReBROBRRL T ol dBriets & °
cabl es, sai digNalveand ﬁoﬁ%@ﬁcﬁz&"ﬁi@ S6prft o ffﬁqﬁ?%@%s@%i@@%ﬂﬂg L d

mul ti conduct or cabl es each having a 4'standar of the
cabl e whi ch appesdedicldims ahd af efkRges WhicH cohie Wi hidahfh r@ ity of
adapt er boards having a plurali tgé_of sockeﬁecgﬁgﬁﬁggﬁg &]fpradg‘?%t%r
boards R beeqivatentyafjtize elaims are; delefors; k6 be embraced therein.
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jackets to be fitted over said standardi zed jack, 9 each %flﬁﬁi gg@%er

j ackets having an external contact for electrically connecFPfg §§Mf sai d
socket contacts when said adapter jacket is fitted over said f 3
standardi zed jack and said standardized jack is mated with said
standardi zed 12 socket; 13 output signal 4gdrivers to be uniquely coupled to
each socket ocamags, said 14 output drivers being operative to send a
signal to said socket contact; 15 input signal receivers to be uniquely
coupl ed to each said socket contact 16 for receiving said signal sent by
sai d output signal drivers; 17 a mcro-processor to be coupled to said

out put si gnal Clitimyers 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 mcro2 o processor
interpretjng, said,signals to determ ne the connection pattern of said 2 s
data portk; And 2A283éﬁieﬁhiqslﬁetemmagt@nne@ﬁm| pattarn efadatanports-whidcassor for
indicating the 2 3 C?Qgecti n pattern of said data ports as determ ned by
sai d m cro- plRIeQscledhy mulligondyrtoneables; saistdataparts eacki havig aseekatn sai d
m cr o- pragcessor .d terpin s 2t connection pattern of said data ports by
sending & si é’ﬁ%ﬁa'ﬁg"‘é{ icondieter eaiieseachdhaying  iack aheachhendwel the catvle hichi nput

signal regei £z ived .the signal, .4 and repeating the process for
every soc{et?h?ge:ﬁ&@{ga'g%%gkﬁts d|SyPIeARCOMBHNING ni ng connection pattern of
data portes, said L standardi zed socket, said kit
conpri si n%: 3 a pﬁ3&’?@%@&%‘%’3@8@%@8@0%%&@p| urality of socket
GCT 2003 el acemmne oo CSABECRIGRSE Ry 35 k) G6E Besfialrhfie] R o or
cabl es, Sai doloaitite soiedtion with ok daeKbt <ofliokt IWheH 1A JAXCE Mad WRF BRI sai d

j acks having an external contact for electrically 7°connecting wth said
socket cd@nt asnckefphen said jack is mated with said socket; 8 output signal
drivers to be uniquely coupled to each socket contact, said 9 output
drivers feing opedtdeastioneoutpn dignabdrivenelactrically doupied & atdeast aht sotkat | nput
signal receivers to be uniquely coupled to each said socket contact 11 for
recei vi A¢ sfanact(Faid ostnut drives haing opsuative doadendr avsigrsal th2said socket

m cro-prqcessor to be coupled to said output signal drivers and said 13

i nput sﬂanal ivers for controlling said signal sent by said output

si gnal qﬁivers 1 nal s, recej ved by said i nput signal

f d i i
recei vers, said ﬁ‘?@?gﬁ%&é? det (s:%b&?q rﬁselg&wreﬁeﬁ@cglh{, gouplge Jtosak lpagk eBE M ne
th ti f i . . t.S; d 1l 7. t put indicat
Coupt od 0. SaekBrLdrtadt 16 roddiflo SHickri BN e Rumul 98BaRHEE on " pac rern
f id t t i i g3 DL . he kit
o6 reci g PaPol i o RbBistn eouBle ) Sl dUSPGGA Y Rer afdid Tomd "
connect ign Ea?rtaedﬁvé}f fop ébﬁrdﬂﬁb%d@éi?ﬁd%n% S?déégl?@g ggfﬁ{t%@@!al Bfveét SRFICE

contact 3 a determ ni ng whi ch of e 1 npu vers have Tecei ved

t he signal, deteotingrsigreds reveividdeby saremduf 8 : Fobessof( ?- A
A3. A A F. A . A AF. AU .AAF.A{Y.AUAQ.AF.A EDA h§{§%ﬁg§522 uéfﬁ§;< ssdﬁ

17  interpreting said signals to determine the connection pattern 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 2 The system as recited in claim 1 wherein said micro-processor

2 determines the connection pattern of said data poris by sending a signal to a
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2 RJ11 cable.
3
1 6. A system for determining connection pattern of data ports which are
2 interconnected by standardized multiconductor cables, said data ports each
3 having a standardizéd 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:
6 a socket contact positioned adjacent to said standardized socket,
7 an external contact provided for each standardized jack, said extemal
8  contact making electrical connection with said socket contact when the jack is
9 mated with said socket;
10 an output signal -driver uniquely coupled to each socket contact, said
11 output driver being operative to send a signal to said socket 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 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
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3 socket contact and determining which of the input signal receivers have

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

8. A system for determining connection pattern of data ports, said data
ports each having a socket, said system comprising:

a socket contact positioned adjacent to said socket;

4
5
1
2
3
4 a plurality of .multioonductor cables interconnecting said data ports, said
5  multiconductor cables each having a jack at each end of the cable which mates
6 with said socket, each of said jack having an extemal contact, said extemal
7  contact making electrical connection with said socket contact when the jack is
8 mated with said socket; .

9 output signal drivers uniquely coupled to each socket contact said
10  output drivers being operative to send a signal to said socket contact;

11 input signal receivers uniquely coupled to each said socket contact for
12 ° receiving said signal sent by said output signal drivers:

13 a micro-processor coupled to said output signal drivers and said input

14  signal receivers for controlling said signal sent by said output signal drivers and

15 for detecting signals received by said input signal receivers, said micro-
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L4" 109658& ()-!yL4" 109% 5f5& ()-!yL4"10% 5f 5& ()-! 10064 ()-s!''109%5& () - SEFGG
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f#3" 109658 ()-!yf #3" 109 5f 5& ()- GLHHHI j | | dEME! f #3" 1: 10% 0& () -

110% o0& (3 - FPo% o&N@) systempogsp arecifed liooslaign (§ - ®baein oiid ) miord-gickessor
KAEME! f #3" 1y 10% o0& ().- 35109% o&' ()- 10% 0& ()- vy . . .
10% 0& ()2 YSéﬁt%'BE'e )the conpegtion: pattem R‘(WﬁWWMd@Q acighal to @ 10' o
10% o& ()3' socket contact and determining which of the input signal receivers have

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

10.  The system as recited in claim 8 wherein said multiconductor cable is a

standardized cable.

11. The system as recited in claim 10 wherein said multiconductor cable is an

RJ45 cable.

RJ11 cable.

4

5

1

2

3

1

2

3

1 12. The system as recited in claim 10 wherein said multioondﬁctor cable is an
2

3

1 13. A kit for determining connection pattem of data porls which are
2 interconnected by standardized multiconductor cables, said data ports each
3 having a stahdardized socket, and said multiconductor cables each having a
4  standardized jack at each end of the cable which mates with said socket, said kit
5 comprising:

6 a plurality of adapter boards having a plurality of socket contacts, said
7

adapter boards to be placed adjacent to said socket;
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13 output signal drivers to be uniquely coupled to each socket contact, said
14 output drivéts 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 interpreting said signals to determine the connection pattem of said
21 dataports; 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 14. The kit as recited in claim 13 wherein said micro-processor determines
2 the connection pattem of said data ports by sending a signal to a socket contact |
3 and determining which of the input signal receivers have received the signal,
4 and repeating the process for every socket contact.
5
1 15. 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 boards having a plurality of socket contacts, said
4  adapter boards to be placed adjacent to said socket:



.10 10 109f "109%& ()-/9f "10%& ()-/{effYggCiiaB~ @10'!&F"!109% & ()b A& 2003
"10% & ()-& "10% & ()-&

"109% & 8 109% & (§2g! 110047} & () - gi kkkl 11171 xnb@ 10' REPAFHIEN Rage, o-
10" 10" 1°110% & ()- 1°110% & ()-S/s10% & ()-'s!10% & ()-7I D%?Hbg%o}"?nb@
10' 1 LG'10%& ()-LG' 10%& ()-!LG'10%t& ()-!LG' 10%4}& ()- 109%& () - %R () -
0SpDqzq} A ?nb@ 10' | LG 10%& () - LG 10%& () - 1185 10% t & ()-!)310%&' ()- )
$s!10%& ()-LG 109 ()- Normal " "Heading 13]c" "Heading 23]c" ) " Headi ng 33]'(':
"Headi ng 43] c" " Hemglunglitp 3 anultiddraidttos cBBibs, saitfelddOndihg a stBRasiingdss3]
"Headi ng 93] c"A "Default Paragraph

Font Tz#o+4<DHackPahgachi emd,t each| of 1 $aiGHERs AuviHg-MNSRebtH coliictfor electrically

5" #e%Rg* 0. 0046178; >?EG o o _
KSM\#RT @JBY Z canpestingoyihraid shaket zpnipcts whisndssidjack isl mater grithtsaidrsockét } ~6Ti mes

New RomanAri al Courier New'h Root EntryWrdDocunent )
| #$0& () 8+, - . / 012284BAlgnal drivers to be uniquely coupled to each socket contact, said

=>? I Kl\c/J\lCP STUVWWKYZ[\ ]~ " abcdef ghij kl mopgr st uvwxyz{| } ~
<=2 @\BCD%FG_!)u%pLh nve%ﬁ)c;li-ng opera[liv]e t6'send asig%al io said sgc et oontac?;/

10 input signal receivers to be uniquely coupled to each said socket contact
11 for reoeiving 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-
15 processor interpreting said signals to determine the connection pattem of said
16 data ports; and

17 an output indicator coupled to said micro-processor for indicating the

18  connection pattern of said data ports as determined by said micro-processor.

19
1 16. The kit as recited in claim 15 wherein said micro-processor determines
2 the connection pattern of said data ports by sending a signal to a socket contact
3 and determining which of the input signal receivers have received the signal,
4  and repeating the process for every socket contact.



