1, EP0217369B1 R | 2 Description
larly page 51, fig’ "6 there is prior known a power transm ssion arrangenent
for use in communica- The 1nvention reIEd't!b%17t369£1power t ransm sxi on tion

systems for the sinultaneous transm ssion of arrangenment according to the
introduct or Y39 Tﬁl on I nformati on and el ectri caI gowen froma central of- -3
pHo iy Pagg pL; diot § tharey iy per dnown a power 7

g of claim.

¥ cust omer.. A sﬁl@%v@ tibn ?JIJ e%l'l% %wer trans ss Vg ntion |anspé sgﬁrﬁb’ﬂ%ge@gg f@'n’éseé'?afl‘?sgn’?s";:;f::czf":

fcentral SQP:WBerﬁ écgrdmé he .'i] Sant al nsnfé)r |o§ electrlcal or om a’central of-
.connected t g gagh su scri ber st at o) a GstSht §SWJA specific circuit a
-;___conduct or. A DRc&NEMSHAl toleHoRe GRIBML Sthd glg,trgf a p%h&wnq ﬁ o?tﬁe Q%L. ymmetr::
:anal og IS emedlecbBciddto Rashalblibet ShtRHS] 2 e 4Pl SﬁeOJu%naYPb&uﬁuc‘édr%B Rurrent

«di al puI Si N@opBehsisting oA pdir@PKirdsioger which ard ogt he P& Sondledd irPPhrdil& i bUYh tﬂemv@!:’&t]uctorst
it he auxi | i argicensipialy dar ﬁulilrl‘gamwlfcﬁ—ﬂookps@OV\Br 0 tHeCitirSaHa o Fetdrh Ethrou the auxiliary
sconduct or . Adio@erditapimittets. iy @arendores suah @s theqUia" e dondsdteNAbbrdingi thkdodire©irb reyBired.

.'bat tery is eemasloeatl bificet fagery is contdBiedtdBth036, 220 UB-560EBE226 disdhBeCra SPoB Ysupply
;I oop of a cisawehe convertiona sysierm aad drapidesv éleles el e @quipment eidesidpgranrbnseht dieaciuf@t @ a
;cdnst ant di e powsay forthagubsceiber setfdr beth vaieawed t 0 t lsebnsuifesable e thegmtpoendt elidgiting sub-
ivoi ce and SomhiPRiEsiaBirediftingof & hendprioptise of  @eeed irepeaters-sAltbothgings of the cable con-
it ransmi ssi ofReriA0f 4 fianrad, dighcausep awigastio b t e  Sierirqyernt Peyrs strplies. apply dopsisttive volt-
iends of t he RER%N B lelephrap et dPF & gsullingndar d 2R talthecianes eandusiir ot the soaxigl dglele. the

315 stant PPdAt posi t MYAEtNRJPrMinals 9biha pupgliss gre; goanected to
it el e;hgge ggfa cerﬂﬁd%}??ew'f’c s'dgcﬁ Rghe- E?pé;ﬁ%tet gs![ h c?' 'é'} a’lf’otﬁg’utett'ﬁﬁ oygr °P'I'ﬂ%'°‘°’ of the
€ 39err? P% %§stér& fu%ﬁ th HOW Ln m %tnon |?1 r ?ed roblem to

fcoaxial cab g
0| Qn neCt gﬁv owe ssnon rr ngement from the

I=

. ......:

jnegative te ol BLSicdf Didi

Juhich react gnd fgrbitg apmsrgmrnb@w digita) 9&@' bet 3 1 Oohols IS wit 2
jeonduct or  Ofwebrd¥Be SIREUABEr -set and the central office over power loss in order to allo he circli %
¥ which is grQ‘dl’gﬁ@Qubslsﬂ‘bemeF& Sbghid, dhstend Sk ENB SHﬁ&daasg E\ ifthriea fro the central '
finvention i mlyiyroactke dettliod B cithgR| ifMhd RoflT ads€d wRRLMhERDd B Bhdaidls NS olker boost
(1 SDN), bot turretiatite cenpél @Hitel@nen aftatidrset goas1SM SsSingRiraftiyangenment from the and
signaling awehd oftimekistdec theistatiahi hdsad difigayn be- The eibh &k tRf piobiemti® ch@bdMriged in
circuitry wenchded preehol edsshgee @nthe hrentsalilofics | ber sieitn 1and t he central office
-over powerinfigating tha airhdelr stete. Alnkmbertdietrer rcui t t dn édeerdanceliwih thisl imventios, Odidctiie bow-
1 ine. For ewesspes, whighsmaqihclade inforshatiors dbout great er isdirasraittert frbm othe tcaeirat efits ad the-
ipffice rel y i gibegsiberiser ane the sPp ghrabbeingpiasebs - i n (ehetelcisairy in pallel avert theywe wirbreof the-
need of rep%%t?’é? ChAnORS ‘??éf‘fee BasetBIRice an¢ ur r endigitet subprsiberdeapr with eaftf groend yeyiging
‘a-station sBt° 5’§§r e‘i‘”ﬁfg‘ ?fr&‘%'/facetﬁmf"f?é of f - WB@%“’%P@E@G“’“"? Higitak veigeydgtg iss tsgnerait-
p digitall y{C,een o 3 ?'e P PR i ciiadee P3Pz {9 fysuah fgawith curent 4
#r ot ocol rre:%i ° rf’ Qé' rms%m e"t s Lh 1 °p?%?ﬁ 8'5?55"1’? in g two wires of

! an mterna |ona| arrangement . re- 3}

g)ff hook. s aﬁrzat mears t e In n aI Tele ra h u%:os? S pow%rr\?ag t ehﬁop [ﬂ( tgb byi':

j nvention, g& efe‘ef: dne %Wéuit & CoM it j{ rmy ' acB f!)uq Of qé;t onven |onf11 arrangement -
uir Nis,

er is transyy hb&Gnhd LsHibraik mt‘é%&r ceto ?eb Swer & D%’fr{s ‘ﬁt Qe tral of-
L he type oOfanCigledtach @il disliptRbled bf BD’n6ar Ghd ClUbt I el t@t loo

WM Res Of t hmstoh@ prdnides, amerBangatthd RindRRElod Ne CeiHar! ottt tvir&@ uéh'a(is the ré’tbrg| F .
SubSCI‘I ber linen porMitiien can@l t dificg itk Rstihed VWedl NG t he (Auﬁfeﬂﬁﬁd’wtagubWmalﬂa@W fres
nterface prhistiotertace unit intilties seh Wevicgd ais fechanhi | e glieadytnalse VignalEwilet mayl ginanate from the':
transmt - reseRFemd athevienimigion tiftefaed e@ctitsi cal | siterdrane dide, from idtértbringn witllﬂehgltal*
o00p i n t hethaiGHIT dpacifichtions weitite toat theeairtuittyve e  t Yoize et data lsigadis iranemigtertion the loop. 1
cust omer edW itignigtptace ugibbe powsrdritpmi the sppeki t e doneewedilinembodinehte thewwowiire agnayi
are speci fi%¥§eihor %fr?‘éP%ﬂ"dQPé’M‘?B‘ figgr cammpssieler nat i Yewaline has tee transfopmer at each end for
Advant ageOLPé’Y" a” g@'l‘ﬁ!r?f’w‘?'éq atdeagtani zat Ta9PMiRsieH\af digitally preoded voice and data.
Internati o8P gﬂer se 8°"f?6\)§er | 0sC |pﬁw‘?'h%’“'lc'bo§5°‘@ &(F%tﬂ"‘r’yd i
by and Tel éjﬂf Fe CC",? T§nnected to ea fing. @ theygentra  gffice t

i
over the_odly m:'sca“'?;fqg ¥ li T %ﬁw“ e s
(o]

reqUI remantc§n be tran Eq rt- al dsfﬂc rté”?r?em tte o nde eart% round refeiv OWe
i nterface q,m,,;aceé;,g Ne ,gg,a, egg on or near the g "{u o %i. iyC lﬁelf {ﬁél‘;mﬁ
set on one W gfm@r h@abieQQpTﬁh%ﬁﬁ£ﬂ?rvopr3§ m %?Swul'rgﬂt Eﬁtﬁ office power suppl
transni ssi . 1, JaAgrol fReid ¥Rl pas! iR; vSmUSed as i %raﬁé? MFngrP%?‘two WiREsS of - 8 Mo
t he .cent r alGraif TTeBalimoltition dé&d s40BsmenBlde ligne throfighl hé DCGH-DE Wohveltsr, Hreshck QJ t
elim nate leawoiraneaitemiiif st éntorart a6rlinuINpaktici-NC| Ude@nitalticolRVdafie§roga. €cho
guency noi se signals, which may emanate fromthe cancel ers and ot her
transnission interface circuits. earth grqund plane, from interfering
with digital The CCTT specifications require that the circuitry 45 _
voi ce and data signals transmtted on the loop. In in the interface unit. _be
powered fromthe central = one specific enbodinent, the two-wre transms——
' ' . elnepeer'éht from cormerm aI sion line has a

MY o, o ] o o

v o,



j-_n coeurant alternatif et en courant continu" particu- central office via
Barth ground. 23 3 - EP0217369 B8P 0217 369 Bla 4
f\dvant ageously, this invention allows a renote 135 connected to the
entral offfice switch for inter- network termnation interface unit in a
giAdeAntageopsly. HipRVRBEQN A frAREE swi t cSicenedied te i el affice gwiteh dat intetcr i ber
g"”ﬁ rrpjeat eeeaceau'ttufbn dg%'té'a%’%r di st Arestion in ke guich "bthe sYsRmennhigshicapaci t or s
'%pp t‘ng FHRUCH G ﬁ@“‘i?ent raIAB"I"‘f ?f&é’C'g'wa??P%?ﬁ ?7| %5? '"é‘? dzQF‘r ange-

ap any ;Frro&art PTPEE o \}E la "géﬁ g pplying
(e ure wer er 5 urgent pr, N
e{faceé mt gs ?#ge ing . the ri fri%em n%s of SUSDS juce tLe werltéﬁu P'Y Units 1 E@ EeH E)C current
F‘ Acerunft and neetrng the r %\ b may be aQ:HrQ\ﬁtgchM/ the
OVVer suppl y units 132 Each of the electromc evrc known as a constant

QMﬁbes%H;RrQJ. ¥ thbasing 32 MY be a ComTEJuﬁé du¥ee ANRA S e@ a@hRfhf @RéE tdevi ce
Brief Descri ptj onndéondedd E?Teaawmgolts '

CUT R nverReH Fi8y BEio6tr ShaRRRdoBroR CONST aNtheCabioAMomtirtichOntertdcb @nic onRCt ed | i ne
tngﬁtﬁwru@htatsnedme:nbmemeh Qbadi@l be bedilded a unfkaission @ftbrhéc0Ms, a DC-to-DC The
e L veptKtotiierarwnatin @ici: nt er f ace uni t. 11ddnieRler t1o@ikio bloaudsn@weteth ahd Rabs- ' :
éo esm | PandaG.vihegetiiee aitbwd ¢dmmuwicatdes a rhisstonsmeras 1A, andh b @uiseatedsidrih8r, 113 DC- t O- DC
i ertioh systent ihtercamagtiom grcorporating elpow- 715 The transmission interfaagnM@rig er inbiconnabyi ch
?e oV iresgispioneranggnanhie acecrdagee WIhG, 1 diod upit Getweent they eviseeiransfioer Alicewinuni ca-
BTl sibq Rrinciplpg @ tisigention8, -and a pul se t righeduigmanton thprustemes premises §3% The

nt"'e‘@’I c%ﬁr?e@quSﬂtelﬁﬁ%'rqu &2\FtREPNIR pow- custarmer prefyipg epyiRPRRhNAs inglvrei adigitaf ace 118
f s ARG hedtdBrfnec- er transmi ssion ar'f'él for jthe '8%%&5@6%%’@’"!&?‘9'}1“ tion

ni t. between the pul se transforne® 11494 d’”‘f"ﬁ%’ ‘t?chﬁ %t 161‘ ap pplkas
Bﬂ@'ﬁ-‘t’—ﬂﬁm t he equi prﬁa ‘te° s g ma ast8"§”“'120 The
I G’lh/t%e it ustratrve e m ] o% h\o mv trc{nhe f rﬁll e transm ssr n in er-

face 1 ur-wire bus., The trans-

4 Hrdift
%oefgggaa §@i Kgimt B rnerc%rrra ts%n 24 r%emnsrﬁ b m;nﬁ wios Dhlir Adnvas SnCOded
BV (iR RS intRbce Lt 118 3nd8 lidle-2s De Elhedias chnl/é?ttfrogﬂwo-wrre transmission
% pﬁeh&leentm Side2Y3d. ethg] thiadhode? Bertld Ot hefromctet\aortnsrrdar 11498 liur-HE Pangissiit @
! 6itigdl 138! willl Atmai)l don@ih 4 A@SRr Wl firde | Nt NRmi thd slBlomat franfise@ AREMARE thi®Tnit hi s
t nveathi Grbuits duer B dryuitbesscaanast-ed t 0 vilh §pitdl@ it 8¢nartandalirgl circdiy @Ipi cted in
i heated twinet@ork RaimBletRe liritddfack tritried,n, s@ trahshGicanil@cdg ¢heaims abfof awhicBUhaywi r e bus.
EThictt in ans may e -covnegedlioghd sulbs@ibéyscr i beequiré aeubiiBiialiambent offeeicd poveer. 25
Fnpremiserequinment ohe endiheamsdriberisuchess ci r cui t The Banshissian mterfadewbiBk receivesi isat | on
i the snifsariner aavinment] (20a Tt gertrel efice  hy brrowerdiomctid PC-tocPGesnvasier 1165 TR ayo- wi r e
i pammdses gSivital 140 whieh will ifeindg a #fitth-ce  13(Re aTyiandare ceppritily @eigbiengircuit wiighom
b e Aefvesk Arskothep pauipment e} Shewiyin {ier e 9% r RTVIFPSLRYRvAHIgR|at & depisest Igyel The\B¢nal | y
i dAviag) rfe%t’"?ﬂr ffh &gleciyely f"F?é”"”eF‘r gf t he d&QFGH‘H?”ePfeéﬁYeéé‘§ povey, from e8Pt hi s
g t pyheRiper c"@ &ey 'E'ﬁl'?t 3§ﬁ|d’ﬂ° & circdfft * : | 12 a"df'svﬁ'? nd ?I cally
LRI G e sé{ ‘8‘ % { Py and ‘tﬁg’gt"@‘d‘ : ’° g«;? e '*eér a
ivered o he D
v% m pndof dos o/ o el G 10 bineOios WS 1B

nd m or
_ es% 9‘rye ﬁ Jc ical
% A, fﬁtﬁﬁ‘%ﬁ” ot of #s%%ro (it ant i al
i.’ 1anl\P cofiprisés &l 6E poPé?V‘é%rce I%@m Ses ﬁ‘é’ééh@ﬂiﬁ;&"&nd‘?:%rré?ﬂ Al fi folignder S.UCh
2 Sommonty refdrfe@ t4 APbRil SfbPELtb)t R8-f ace liBiokd pok YRndtdrer O 172U el dolEH
e (l4lh I RRhdak? A8 vIREDC e tneadircdhyf dfCe tafDRRY thé E@idhili§ 8adoli- i 19 addumedihwer t er
1fh5cenTH|IoﬁlcéT&y conprises a switch 10 twwhbwfntwrdnd theted Weistam QuvkitQlower be a
jst amaa sabsaibemmesc 168 is \terminaiel abkhe Ci rcwupp||M||32hwhmgsupﬁt Vs k106 rafld obhésr
lecirgd robfiaé in( adite sHOYES whicht ingudes 85 prvewi ey ewélpTie ceolet gedatandordesired
il soparhte pdwre sElY wiit A% forgeachy wicpudf thed t 0 il 482 isloeldybei brilancedoasneallt Indéuch a2 t 0- DC
L ooy andtacpulse dreesioper 131 &or thevieansufis-om t hebalepged @rranperment; anys ythatimayrbe ogh-a t he
? piereofidigitally feneqded vqice angl glata. Thawensf  65¢ arpsatesh Prethe O qurrant jn Hpdwe gargrehiieded to
St Jffige E"@Pﬁ’f'?eélm‘bﬁ‘t‘?f‘ (‘,'Ee ?E"r"%?é‘?’h'r"‘é‘ i s \/\éfa[‘s“!{’ﬁﬁvﬁ?" P'P‘P“‘E’ r?é"ce‘e"‘éﬂht'ﬁ'e (‘}& A% t hr ough’
f°f6%h g'%u OSPEM@" '° 'F'T?F"g C %" SS[err]
b al offrce re t ro
; e% gxl'»tlie(c algrce%lga urc DC-tO- earr enfr rv7dmgcurnt C Jbed in -
: % hofthee IsCgtoun TS‘{ @%’ 10 o a c{% ‘]: é%df Qurrent
:;" f, f&ggt atd Puls f‘ tral le,” in ' ce -
rE A e twcoq% i el cos a

b eW‘ﬁFes 2Pie Q@os&r%gr line 105 and Cent %ppﬁ@ﬁbfﬁnﬂ ahd borRA wduld' &l albA- f 1 ows
through commonly referred to as central office battery, pro- the | ower

part of transformer coil 112 to the center viding a standard -48 volts DC
ito the circuitry of tap V\here tie current is added. It is assuned that

tt he central office. : 45 the current fromthe. .
‘; o} constant current power ‘The - subscrr ber Ioop 105 ‘s ternmnated at “the™
' ae ~ve gffice in A {ife

| un|t 133 mhlch |ncludes a very nearly equal The center tapped

Y o o o, A NSNS . Y L 1 A A N



e.central of fice. The power supply units 132 are pul ses transrn'tted
:{ough "the transforner. An al8 driven frOEPdiwaégfﬂﬂal of fice po
pur ce ‘150 :+ ternate arrangenent for providing current to wires and each

~the units |sa,%@ug;,d$g:ggatg,arth round 55 106 and 107 is. by neans of

cent er tappedwikierob A4S 'ieteﬁee thettapdar d pul e idw-8s ik 7 is connected b

tf ansformer at kimecdpadibis 2 a';"fsﬁ’qg a‘H‘g i ther BCAUMG RHVEIBE 115 and oot groi:;eei

t  ansf or mer coihstdidg connect ed [t ‘?rangeﬁ*@wt Pas$ege aubi direck SEurdMUdng to prove;

b sl g LSS o
ipridhd dn 1 ion an othg

#P0217369B1 ises 120 to the central offrce 130. D(r:grt::ly ngOEd Coi ?ou'ﬁpsp?%‘k Inf?ﬁﬁr@bywltbdmadulsys represei

i et ween t he twooice and data, incluliig phogbl pﬁ’e%§ag£§ er 117:)nv$er tth % r8eqded| vijes wesk data transmmet

% res 106 and F@mmited vihdfte aetwosn GRARAbN oRraddl OC- ew'feﬁéOtmﬂﬂez DC

4 onverter 115 dAepfwnercansipting i theteaiiskiNghdGaP 2 tqg s ,§r é\tcP‘tsﬁfrbé'd herRin is part

lﬁg i ol r c dr

—....,...-......_._‘_;__

$oul d be via the woowiresigitelasybscatfer dier €05t wiidAl I €Nt t’ﬁ"?@'ﬁ%ﬂ"l ydtems o
-'ij 0i se i gnal s ?’B\gat%% im e rRontrat sific tr&Bfokiver agmNaLl - bigolar coding schei,
digital signal { s@"a's are passeq thepufly IeHRAHNTET Ci Qhas Qgg\@,r crhag"é chidges nehepply a DG
htther sion pat ff 'f'?' “r‘ﬂ' AT toon swittling uSKIET DT QRasized. Accordinglyd requg ¥ F9rgfris doom:
nt erfering w o)l "%é 9?"é’|5§°e§‘etm transtosnet 2075t 0 oldiEvieENbE Bhg % e9en wr%tﬂ ot
fhigitally encogq ucéd i n r er c%’ﬁ?f@m pelse ce  anduatting, Bshbuid At WitddoR
1 dnd data, incldOicROedil J% %iégéﬁ;gaﬂt;ee@r; oDbigdry tdlgls W {hsf?brpLQ or in ofh
i P7. transm tt@Qtawo@p § e:t mé ) atl I Nt efdmaatewhich desmphasizel 3§ frequel: g énerg
} ©

&oi v
{Lense, oS s B %ttgﬁ%mwm@éﬁga
?‘rfe two- Wi re agi is ahaldgoRSH thad ff ahd; °§ mce R, of thcp;h?ymg.omapm it & Qs Gontrol
_;;e_/br pol ar cosntiogal B:PRIKE sfsig] Nat €s 1n t 8" cent r AP PaYeri ssurce 13gh shcotigie résa.lmons o
57 wel | - known bciuaitian, wei thbwikd RS, 6 ALY, @ DC THEVERgifiter! 1 Zmgnbd equrse:
biissed t hr ougtPortibreot theunewer transmissiéhi &S chylow frequency energy is
; uif Frfs Il WL
eem former &t geenyseroanue idSpolver SupSiigk ﬁgét{ong net Game. phasi zed.
hecordingly, t8eP®-Ofoemwerter aﬁsmtﬁeeﬁraﬁa imdi gita) gignal | s enerated in
Hte t r ansf or mBfevided) By loog\mites \iD6 @sd 16¥6 aadn ,51‘07 even, ,fﬁlcﬁ '°"fﬁ"ﬁ@emefd|fpf use.
1114 at networ ﬁ°’\"?ﬁ°éi‘f5a"d?eth° fitec U7 mesqpasadh graungul Se - tug;,ts '°"s f‘?fd'fe s"‘“U'ta"eou
fiiterfere vitffhe r2Fs i i romeri sippin dBZ clho i N od 1 ansﬁdwémegm tra ghectri
ur rent 'f o 'ce A txn a?r(gr fransmigsionrfeonbinpoérar  f or mat c@gmb,nm ?
Fic He53si an %ﬁﬁm&@-}’e"@'ﬁa@h@"cwt f or ¢hakasteridbd asr ze
Blow f requencysdgg{gr,{t, ngﬁ F? g9 WS 19®8ndatdd. An t he t ramfdarrmaﬁuss.ar 1wre1s 62407) exte cr
E fven with traRsslsSR ,cscg;r‘b 'M‘?%’ﬁedr ¥l diveror e t he inebdwesh saif febri@s oﬂ%:g o
8 fihe current pva&ehngrgn‘p% ease, e %'/f""d'ﬁeft he| ow fintertaoe aety(1 RN QA DWrmikdify in a trans:
o ki nci pes di giehwdi ohr@émhel eC mdd‘@ f‘ﬁhp t%"hcoded vddrmer €A% 136) at sa-deentFah Bffice  (130)
:hr S invent i amncappiig, traRdissin Ght StbmSs suc 1 of data¥d iramabrotoos (112, t1iat L8 int
i
F

nal og voi ce insoffici@-power reacﬁd%ethd3 k;t%%na ioh. 132 and facp wpit. dar theetgansriisdidn i Sigdd p
enti onal t eliwgiacana 105 YUk & he, transmission lines 106 ‘Dotwoen ﬂ‘he:ehwﬂ'aﬁ aind ittet iorr
7 may be r @quil97%d parkirel addid ise 65 eafth robrtiGo M @ Ioorﬂ"‘&05 rovi des- a portion -,
f \{be power 2t'ptEmpaihgeduces thd desistirice inth u§edCd r offi "R (1851187108 the cont
omthe two 'Foﬁ?ﬁ@?m'mdine % alfddortod fduheveD@ret 0- DC co u‘r:e‘ZraEt °3"l‘%"se§/? fait pfeend terminz

*f_:ﬂto-aw« mmu,ﬁ

rallel pat ﬁ ""e"t'°"a' Prrangemamiveising @ #1%6- B6 kAN ar r ang c,,i‘
| oop Wi re '%ﬂ‘?cfsmth imeb direction and using 45 in % 70" & gf’?ﬂ‘fﬁ'mfs
for the si nu °° BRI RS, Aot Sxaripta, e i t er p 3 &0, ?'}?( ' ‘
Er ansmi ssi on 'Eflw' Jf 2wal taRdherl ivetooi-cal et UrdastBiddol & @,g t%r 8
uppl y 132 resrs :‘::hnvhntlonal Wil g{;hgﬂm @ central Caﬁidt¢r0@376 ofhbetbd b&k
Fimting fac theveltagd dropn t he Cenwire (107) of. the (P
int erface un,htp: 'iﬁ;, S ’pro§| 2 128? }qb‘@gd 1 Fewsed engst e nethavend t&mm%%wﬁﬁmmﬁﬁ*

ghar act eri Zetdattb}éthlsl uhrstozﬁ % E'é“cﬁf'“ t he Wi r emntid@ficar i d 107.
\ pair of trt&élﬁdiﬂeSﬁ;me ¥ {ra%§m 'a °'@9<tend subssaaﬁnttanatbrmnnua& mea‘rfamﬁﬁeom
|s required df GoudlrAsV£ practical ‘matter, V?&%r sai d ce¥isingp cerftdri tamped £A0N 12 Nvis

bai d var i oussoi kenditioraNihe v&ldaéeca}b,; £Q ,% ﬁg ti anssm s sibaAndes pertions desikined tortreatofegGeP by
nit (110) aadh grecrrm:swmarrngsgume@mtbg gﬁ@ o;d%c 118 r?ap‘tiﬁ“t fiyx irthe: preseseese stual currents
i st ance frmfﬁ"ﬁhdts " fornmer. (135 36) at- s&l'Y ac?@h?freéf’ tsmiriple gora ) to-
entral..of fice; the vol tage di op due to the resi sr‘::'m wires (106, 10 andha genter tap
{ransformer (112, 114) at said-inter-. tance of the transm ssion line

becorres such that . . face unit, for the transnission of digital -
puf:ses insufficient power reaches the netvvor“k term nation bet ween

t he -central offr_ce and the interface interface 110. Use of the transm ssion.:
| i nes "106. _40 unrt and _'10_:7_-_"--i_'n-'..-par all el and the use of earth ground.:

> ! he central a return path
resistance |ntroduced by offrce (130) conprrses a pair

Y Y T e " o e o [ o oy



ance W th the conventlonal arrangenent, the total capacitor (137) ‘
Co.nne mﬂlmuﬂ“‘fmum‘e ot her path resistance which determnes the
vol taﬂ re (107)s of the paiFP@f21%iséa®1and anot her ofgin the

line i4 2R “%heh *ines 106 and 107 are used 50 the end termnals of
t e transf or meencatl cbihgpprdinfaaf rovide one path, the resistance

I n cent r airesf fdécand fbmm{"ajtqlé,?g‘ﬁ b%,l,gve{&ég’%ﬁ to [err]The low- -pasei$ilter 117 is connected betwe,
theoretical |y ealgararigrs such as Sagaditchs %S\M?Jd”@er in Séve PTRRG ¢emerstounia ampsary ground
the power | os®stpliedthe transmi ssion |ine by a f 8 Yr Passage qfj difegigcurrant and to preye
center tapped c0|Tf‘e @rernp shows AGligtICSicAEI §Abhis. ASs A sreastan'éé‘I‘Chrf‘ﬁthﬁféwn'Cs of 80 Hz emang
depending  on S97RaH from equipriat am tre chuemér A desi gLy ,cj {§° 'F'e°°é’ahtéﬁnswﬁmon and oth,

g

soi |l conditi on§es llzﬂé" the, gqntre @fice thooPigitalle siebddang | r,g Mg n '"te 1?19 "BE pesspyises represen
enco oice andndeta transmutte1

flux in the pr dﬁtf“ Bejering mretpgob messagaardeh gr OURE thd w
to be on the ciﬁézﬁ; medr ;"a the piYork dermisaiion ipferfeed  t er m "e %’E&eserb sai d
of 3-5 volts °"s'5t'"9 Of the coils 114 and 112 and o lPein is particy

th } 10 larly suntable &éial
(106, 107) anqlelfﬁ‘un:ﬂévéonflre dl?'EPSUbF%P?ﬁ line 18P whith 5 ploying blpola:nco Gt i foms em

1
217 369 Bl The dlgltal sug Ts 252 y Oﬁde ﬁ%fmebﬂfﬁ appr O m:mnywﬁﬁﬁegi e b%o i 2 'gg TChem‘
~the two former cofld) d? ff %e tP'F‘f%r‘“‘ii’?"srs c onyie taadl inbeHidha e frwé,Jeﬁ‘cﬁ, yp,z ‘ga "
and 107. In thata @g.ta,ag@,gng%ner m the ching network t he PBEzbd)-ADEorGIRGNY, QFd B " trans nﬁ;:
and earth grouoeid 18 at detwdek iRERRAE 'l QR , caﬁaCPYeoerres.sve \weil107, bfen with normal fluc.
al | ow passag® iaduceli ihafahsigmbl &;ﬂtn g&% Sent i Hatoas.|shelld not interfere with the transmission
noi se signal stostmhsemnyharmpmhégsm@ an r%mat - @"ﬁﬂ!r A@ithé thh divlall format or in other
di gi tal si gnafigitat leors mdSsand in tHe tranéf&ﬂeof &}R% yer ci %W deempionics BivaRq@AC) energy.
ot her sion paff ohtshotiicri T Mhe Qitrohi1Bath %i% p 8 ,wuh ransmissiog cpghepres whichiidly more
interfering vi9#! (AR 168 Ifwedginbp et voideSSE 1 ea 'Pf(ﬁ é’?n'?"r Bpqugnayiepergyl B®. principles
Digitally encBfel a"a'?gﬁgs Wi that tferl dnyloge DR Go).O ce atnéf pg:ver ‘PtQH H?'Ytté'da\stbsexe:ontrol of.
and data, incf ﬁt iy ?P%@wmmssages are thON _pa sﬁ% 1  ightes gptrictions on
107. transmitt T W% Metiteidert 168 mraviaks @an i nterf ac may H4,gquired. .
arr angenent g‘gi end gﬁl‘éﬁgéra?ﬁ"f@opammtctMs tir- angd orcﬂarnscon3| sting of the
coils 114 an mnvmﬁr 1° P?YY;L ;nggslf ‘fﬂaltg |185d:mg| tal trangsmm ssion syst ems
emvia the twey pllef pa I Afpower trandhhi
codi.ng. The w&%&g‘% fh@ﬁ?ter 59%7 Zhr Mdnkares i n t hecoamtnicaions %ﬁﬁ'ﬁ% ?R’entafor use in

: simpitaneoys |
transformer Jetkn path back i B 9t me whi ¢ htradesissignob agiRd Youid CF
digital si gn&thlﬁng'ifa&or;g\%t : t,ta o,:irlg ! fryhbszt oS- 30 polyeafsona 8 tehtral w)é%uecﬁsd)q%& ,:,::ZZ'J
frequency eneslgficé fo HE RIMote RS aloén 91‘3-?8 and 135 qugfomerdmtertacdluring1fagt WOr k. §
phasi zed. Actiorigitegbiistaics 8f QQWF) tted As Garagtgrizeciby si gnal i s :

gener at ed i rsubktentitir @n&hO6 M Bwer nsléqunreﬁ"{ dn r es 106 2R °194"Sm6$'e'nwimst(m6 107) extend-
normal f1 uc.vageislelettehicadirciis oMb kradshiiSh ﬁmfe‘? g corr ér%)meﬂ G2 gprimal office (130) and sa'd%
tuations, sHer® H8rod withsreindredse indididhed BEm "ttfeansm ssi JITEE® 01t and terminating in a trans. ;
transf or ner €3 office tox veliagey doOpIUE M the resis.Of DI Nar o ?’ f‘?% 1??? M faidyeptod affice (130) g

format or i rfa’b‘F H’éf"etfﬁi"fff*lmnslse ibadohgs isicht g | 1 nes 1 fo ”Pﬁ' {112 114) at said inter-
formats whi ¢n 4| roachésothe hetecradieaAer gy. di gl g{l Jhé ?3'“'%5'&? qf digitah euises §
t r ansf or ner Usp of the. trgigmissiou lifest 08NS B3 SSi OfySChenes” H’c‘? éP‘i/ "}?o'l"@fface

7.0 pargllsl and t :
the central TR 8 theyeseofi partargrowpatdn i n the 204 4 :
f requency eq}fgrtﬂJ"Sﬁ:‘l '8d ﬁ‘ﬁ?; ep'F'é@cemt@mcau by oop 105 fifde (ﬁistg leb th 9@95 o thte cona
voi ce and  conventiofd ° (i R AP verathel y,  but andGaid SRangeMBrt 'iHh grminals <
i s anal ogousvolvirelifl as%]; e;h%_m%f:'ﬂ PBivire 9frthe on- oftcbﬁcmy\@{ms%rgéa,f%‘i ) %zf
tighter restnioiol Q,F§a 3; 'o f :Tt;fﬁf?%gﬁgme %y St eniBg connected between one (108) of the ir of -
the | ow pas@sibiahdo®F odsle, rrg 9 n addi tivmes anbeonbvel- b ledd | teREhaik Ost the -
provi des a ¢otd wmnthefco,f\',gﬁ,ow\gﬂn °§‘§ on ci r cutansformiai gt e reentral Jfice a:d anothe:
Cl ai ms cui tptheeﬂd&efwhgmdgig@m 4o pI | es 13’quctfpft(h3i) OGrectedbetween the other
converter lit%e ling & Irhevhpaiinab h& anQQEJ are used t%ﬁ/é:wi Pfathe wiis oi @ires and another of
arr angemsnt'n froralial 3@ provid rofy p&te,0ihd YesisR: W T e% 106 p 9 pymingds f ftheoransformer at the
communi cat |tbﬁ§at§y%e®mstoEorhui o tidall feBitGHUS converP¥P offes: via the filter
117 and an %%P‘t"f?r geDinrite transmissiér RBIIaSEU&GN Of di gital g{?f‘ﬁ%'g‘eh'nea'érmw il om-

return pat (Pf 5RUEIASt d Pratisaloater. depepgihg/ od Ral The 3 hdig & Conior (€Ol (142N hgving two

central of f:i:' h€°”§'i%) the goligoe dmptesullingirdnt thg f @£t or bg"i)anéff T"nt %‘é’lcb‘f?tequea*rput

the cen- o unEd%'EsHﬂ‘t!rasqump'éwftwmetmmer(110) t b o B fﬁ%t eﬁ A3l gurrents,
X ermin od.to said -

network ter’m R&ton circuit characterized By ot gq )a§§a %6

of the wires 106 and 107. A a pair of transm SSI on Wi res- (s ap termi-

107) extend- substantial anobunt of power is required to drive
ing between said central office (130) and sgid various electronic circuits
of the transmission inter- 35 interface unit (110) and termnating in a
trans- face 118 and with an increase in distance from the ' f or mer 3
(135, 136) at sald central office (130) central office, the voltage dr.o =
R - — R— Sama 2, 114) at said |nFETT-'__—




y:o-:.t-x ek trrp‘!.?_.-"‘?%?ﬁ

e}éélﬂﬂ‘| Wres (06! 109) at said contrabfi@S and ORRe oAte Sfverl) 3
L1 eig0)Sbrosapyindf elddital \Wowe? sbarafal 1t 0 Rwekh&dle | Ristten Oélﬁe Ubertragungshdigansf or mer at
"t heeactoubr @ild pdwbi sirceainad) canot her danme) wkdteidd di8cHaRR e Lhé @.H@i

- I esxtegith@tveen onshiitGShof thketrawsmissias t he volisaayeerd Ubprtragungsader (1om wel E407) of the

| paPuYired| 07} ¢ therrgly prgesartipgreund at h, 't he dereSdhajttieliensinhgin(110) vorgessherr gl of fi ce,

saftatahsgHichyl I es (106 107) and a cenYRS sthidrel & FhrismiZddn d'@nergle bré-

{.
Cpe ramgf i riesmdikfionsdnligen akursai d centahddl dohduisns numerﬁhé’teeteﬂ'sﬁdagle
Splgr

' Z%F'F%e"mel"g%*sﬂ‘&)fl rst power supply uefracté(i€e2pceare 5

-t he transm ssion line by a factor of four over the and sald

oo the . Jrener eomy "?Peéaiﬁ%oégc?%??t one of LZ?HWEMJIJIWWHHW

. two-wire.loop as a path in one direction and using 45 i fg donfdected

-~ bet VI BdheP B&irdo 1042} cBinedififtoP@d Of the o hek M §irofhve rgugi&iﬂ(ﬂ%é pﬁﬁéﬂ'f ![:ﬁre
) uf=

wedk I angenent ,
t brise$ @t bt power supply urtapa®idoor (d37) cesMeabGthgsdfHciges?), dihewsédaer path

pairgs &fd et egsoundhcind @nedchrelr uniif | n t he gbschattetiit, 2R When " |ines 106 and 107
afl@2) eeanpcted bgireent the othemigansmier i nal s def einhideistungsnaiderspeitungatt 19 He i n

{ REP™Y5 SPOrIEn sigpih (119t paid 1% hus, dielelser it derMiltgfanzapiing betepndenen s aj d
tfaa‘hE ot 1A fhaying anyipppt t‘?‘i’[“@?'f“&%e uni t CSWQa"BWQSCh'ﬁ@) einesgait Fre t’?fé“"'
nj \% [FoNtri 1{R tergynal and @act or thdﬁ °“"é{3 begitzh peg coil (112)
?"H ern{m

CB'?’e?t?ﬁ’uF’ grréi‘"dpract i caF| % Tc’h ‘8013 b2 Cheﬁ)ﬁ’dp e|upt 5
ung

K t %b?'?t“ BHAFIePIAS, th
V;ﬂ%%&ﬁggsagﬁ’eﬁ(h% %Eéd s en qsﬂt:a 'ﬂ% flux in the presgnce of

egdmlcogwrsrow} ém( ar oun S urred to be on the order
and a palr end termnals connecte to said of 3-5 volts.

EP0217369B1 vid BouP QUSSP UbrisCdds lsysiméOnnect ed to
Skistlingstiibertragungsn@idhung dii Bine Qe St I‘ ONV ef$BedrhUnESIHH Sloula trdmddlssion simul-

itges Obgrmygmeion Dgitdimpd$d) auf - ( @18dn)jqué arunsaepipd yie legmmbtatdh r(isopl  power: -
sendaglextristher Leistungueyprs kinera i Zentgali schen ejame ueh enitf r digtenfegs athbonng Glofgaéd Wi re, sai d g
13Qogr civer YRIntegofgilnenmer- 25 (106§11And Er de - geschal tet ist, und eine

§3F'Jﬁ'i/@ﬂ‘§‘tﬂ1" sei nhei t (132) d| e zwesweﬁerf&ﬁ%@a'lﬁe‘t%'eﬁoﬁn@?( 105) of the A
ng e”fagungatdem (mgﬁe”g %[Hér'e(‘ie[') dnePrEUEREon r es and’

i s elt rté " 17%‘* il apgut @hconnect ed -
em Tran orma or {359? ‘P] rﬁen h aba éf‘ é un tran (;Jrem(i:g al tung
30 u d n Zg;fdf)t € pa| r ﬁumt |n ergabe our_la tran _

h%tt&ne | w % 2u Vorgeseh B g Sk ag'rcu't
_e einen é@n é}pmg) H{g‘}aééer undenen

0@5!?!&% Isb! ﬁgc'hen u al

tﬁﬁﬁ\t Ukhd lttH@anJHﬂelﬁr&bbéij§s term n‘?ﬁ tré'ngfgrmateur (135, GR&)9R rlgﬁt?enéep hl'uB und -

&chigd3erdira, Er de verbun- nected to saignfrekié (139pP cg,ﬁgréndng{

daBes: Besbanaad (B, bes ik Zbotrand T OUN O BeRiPdmite € o0 RCEuasturb Qoaa&ﬁch ground,

cadt 3138) Bin Haef wa Eplidnkdheisseq ladff) zWi SChénodiedgeUptite ald0condensateurs (137),

desist ubct diaieatrungfeter cih Fagrtvasngswand! elfus cleaks céndbrzteaantl dohrietts e0-117)

Jondroediaen (V80 \wotedi, vonldenen ¢ineng ¢0115) tpello liEWB) des filssib la e tdfiigetoumed and. sai d

e eind a6 mpb‘iﬁagsms@ﬁemomm converdssdames d'exiemit§sldiblyansformateur au

FRINPE  Endanschiyén geq:d@'@ﬁgrgﬁg)m IMche centre de commutation, et un autre condensa- 1. Une

SFePiRA ved ‘l?éa‘tdf'aﬁ§1’ﬁd§'§?‘8h(‘%f‘) ener gi ee?;tt'fdlwteta"t connegtd entredigptrd il (107) i sat i on

d"a’ §h°B e%e 't’ﬁ?g’a g§ader) Q07+ yngs b P & difoPlavngndtre ses bpReS ver -
ﬁrTr"fnafmf raffsmi ss§. ?3‘1‘79 feﬁtﬂ“ t’%ﬁmr”}?{?“’ fi centre de

gﬁtﬁllm <) l'a|a F-g%‘c mttste%l em Omm {"%ﬁ? Isu {?n%lntl'rlfnﬁrl ques et -

it 'aiib Hitfondh t ragung v |se centrale 11 ectri que-
%Hlnsyﬁtﬁt@{ng&e%?ellgrpmte L 130) unOﬁ Jxl Sp(; §£ h rgééngqul (S I nem _
cAdesetzten Fiu ¥&' @or%@erﬂan te 50 F‘I JéQ 8o g ( 130) zu’
@ld’t@ér RB b FBdgeM felfdr loin aEBLn 5 oppoJeg- “)bveseﬁﬁ aé E&u%n% g@tﬂﬁ hr‘]ahe' t ( 110)
ERbaednfisieh Clle M oM PR Wb Ch  gekenaze s Behds, dextrémités qui sont connec-
Wagunp&iére (6, 107)l verbtieh Kiad) SR Ssi on (1662 hQbéire derRls @06, 16A%: uNDBbme
@ine Mittetafzapiysalieveiat, ( 106, Sdeqriencbatidle,entre 1 e centre de .
clefirea SiranvedsogingsunpleC kIST) dlem gent r al ante ol )d'suergio ¢E32) est connectée ( 130) et
|Zeptrlam (480) renedié dibertradungspdest | | s aboutid saireSadrilst (168, eloeaeicartreide (110)°
(18 7k laegesdhiogsen @t cund Bitrischert a un  tgorMwlationné8@u pout I@Eir dBB4newie centre mit
eﬁ"ﬁremg?tfeaw@aﬂdnﬂtwagem@er iP36) i m Zedictrigpe séparémenté chasyerfitt eettp sovr-( 130) et a

un transfornmateur ant (130) und einem Transformator (112, 114) (11
114) a |'unit6 d'interface, pogr la tran- in der. Schnittstelleneinheit
(110) zur Qpertra- sm ssion d'inpul sions nuneriques entre | e gung von

D| gl tali npul sen ZWI schen dem Zen- ... cent re. de commt at | on et ,I _un|

au centre de schlossen S|nd

T T S A NN\ o o — _,__.:_,_,a__‘._,_ A N A NS\



o .wei st und di e Anordnung fer ner ein Paar von | "un de ces .

;Csondensat eurs etant connecte gn- Kondensatar ( enthalt, von_ denen
'._-,el ner, 40 ‘tre |'un (106) dgs fils de I]gapogl 7316gegflls et I une 6zjvvl n ein
4(106) der Ooertragungsadern und des bornes d-extremt8s du

: B (i1 ansf or mat eur auceCl i FBLARMBRhIABUAdRSMidanst or mat or 3%%]5‘“

@ jicentre de conmmut agnitd® yali@éntdeiBn ALY Qui GRNE@RSRe Zentral ant
jfiKondensat or (137)entre I'un (10$)edsk fils ki3 Mensiistioh ecannect e entr
{tzwi schen di e andeews, Giieuorder agromigSaiiér(1321 Q) est de la paire de fi I s et
ftune autre des borcevesecténdenttenraaireddit @a Hanshaissoohl WB des Transfor- 45 :
d' extrémt6s du- temdé brieretetlatergu centre de mators im Zentral amt geschal t et
i st ug ireritt det Pasrersicta@éngegie Mi%insf ormator in der
: Schni tt st el | enei rdans T'unité deé“@r@H%ﬂﬁWﬁ%?eﬁP dans |'unite d' interface heit
feine m ttenangezag?fﬂeedWEEI%h ?zjkrﬁ fo bome  conprend une bobine A prise
ficentral e (112) mwecmmweet” °m Pr&$fEe r fSchen Teilen die gleichen,
liaber ayant“ﬂ%ﬁ? ﬁﬁ' 117 %§I|Ibr es qui sont entgegengesetzten
iFl uB bei Vor handten,g'éie"e epas o:;(g gerre@g‘%%cuqlgaf agon a cr6er des flux 6gaux
e
E

“mai s gleicher Str er ern

& 11 ar von opposes en
{ibresence de cour ants ¥ h ndanschl Gssen,  die mt dem Paar von Uber-
{ipai re de bornes d' extren1t63 gui sont connec- tragungsadern (106, 107)-
{iver bunden sind, und tées a la paire de fils (106, 107) et une borne
'?elne M ttelanzapfung auf wei st , . de prise centrale, daB
i-lne St ronver sorgungsquel | e (137) im 55 une source d'energie

Ji(:132) est connect~e Zentralant (130) an di e Ubertragungsadern

jl:: 1a paire de fils (106, 107) au centre .de (106, 107) angeschl ossen i st,
§lind el ektrische commut ation (130), pour foumr de |'6nergie Energie
netrennt an jede Qbertragungsader |ie- 6l ectri que separenent a chaque
il, cette sour- 5 .

n: -, - 9 _ EP0217369B1 % 10

ice d 6nerg|e (132) conprenant une premere unite d' alinmentation (132) qui

st connect6e entre lun (105) des fils de transmssion et |la

2* L M Sterre, et une seconde unite (132) qui est connect6e

3-ntre |"autre fil de transnission 5 (107) de la.terre et la terre, un
i rcuit de conversion d' 6nergie (115) dans |'unit6 d'interface (110)

ypnporte une borne de sortie qui est connectee a |la borne de prise centrale

£l une borne de terre qui est 10 connect6e a la terre, et un filtre

p;sse bas (117) est connecte en- tre la terre et la borne de terre du

§ rcuit de conversion d 6nergie (115). 15 20 2% 30 35 40 45 50 55 6

| _ _

40

50

65

et o e e 17T A Y Py T T Y B4V -

A RS S P ATE T TR sy

PP




