2270241 Title: Duplex Communi cation Coupl er System The present -invention .
relates to a dupl ex comruni cation system particularly one for use with a
nodem 5 Background It is generally necessary to isolatesz
t el econmuni cati on equi pnment fromthe liwer Fhis is gener AHE)E&él‘ly
means 10 of a transformer and l|ocal circuit conponents to provide the
necessary |line matching characteristics although the specific conponents &Ef
the line side and equi pment side need to be chosen to suit the .
char act eri sEieseanbupa e COMIIN G IR - QDY \» tewever regardl ess of
the specific choice of 15 conponents, arrangenents give rise to unwanted
harmoni ¢ distortion and internodul ati Qqn .products. I{ is desirable,to, educe
such unwant®e pRIRRERE "d’g’fﬂﬂs% & %c%’r‘?rmﬁi A%Pﬁ??‘dé%%%ﬁ?té%
towards 20 spstener particallarlsaiones . for udksewith atmedemcope for size
reductigﬂ of transfornmers is limted if the shunt inductance is to be
sufficiently high to permt line matching, and if the wi nding resistance is
to be kept Backgrehihd | ow. 25 Known circuit arrangenents also suffer from
a frequency response which is not flat for transm ssion and reception if
the line has a_ conpl ex inpedance causing .attenuation distortion. 30 [t is
an obj ect oftthe @eBSEALLYnDERESSATIO t:?eé-l@q]@ﬁfpt Qﬁage E??@C%F?B%ﬁﬁkégn of
thﬁ_ COgDL'é@uiﬁﬁlen];EQBtBﬂieﬂhe 1Qneaf tehes ol uméset 4Dy ackievéli Bynmgahe
achi eved. by ans o timsation of .a gircuit arr enent t
ool at ik Tehon | Brans BupRis Ao degm saduRs RERHEIEE o bflkfde khe
necessary line matching characteristics although the specific
components on the line side and equipment side need to be .
chosen to suit the characteristics and requirements of each -
country. However, regardless of the specific choice of
15 components, arrangements give rise to unwanted harmonic
distortion and intermodulation products. It is desirable to

reduce such unwanted'products.

pod
-

The demands of telecommunication development are towards
20 greater miniaturisation. Howevér, the scope for size
reduction of transformers is limited if the shunt inductance
is to be sufficiently high to permit "line matching, and if
the winding resistance is to be kept acceptably low. |

25 Known circuit arrangements also suffer from a frequency
response which is not flat for transmission and reception if
the 1line has a complex impedance causing attenuation
distortion.

30 It is an object of the present invention to seek to optimise
the performance of the coupling of equipment to a
telecommunication line. This may be achieved by means of
optimisation of a circuit arrangement in which the isolation
function is separated from the line matching requirement.

35 R



27A circuit |ayout .resenbling one of the preferred enbodi nents of the

i nvention and containing two transforners has been known for at |east ten
years. However, such circuits have been used solely to secure good
transhybrid | oss performance, 5 it not havidhg been realised that the
arrangenment could be optim sed so as to produce a very high standard of
per f.oryrance in respect of transhybrid | oss, matching and distortion of all

ki nd&si nul t I ' f th ti

oS Tl e P oo Bl {8t oFTBRE, BRSOkl D et or
Is greater ¢ﬁahhernnw@mmwnncandeMnnnaﬂnﬁmgatgenﬁuansﬁdnménavhasrmeen
| npedance m g ,Gas gh a%5 tﬁ' é&i:gn ol &Eéﬁ'&@r g‘gﬁaﬂfe

transm ssi on S|gnal enS|t' e T eécel ve
fromthe | |_nebeenstmeae SOb@halﬂO |setcemaaa tmnshmbc;@d tlh@szperformance,

transmt afd fecqippe mxsmd ﬁasnd&»étaq&@éw ﬂéﬁ@@'%ﬁ@ %rfr%d%arﬁém £B861d be

receive signal in the line are very snal (c) whatever nted pro ucts
are ‘produced. ePptimisedansRi ¢ ass to quqﬂ??suﬂeﬂY?ﬁNtr%hghorﬁﬁﬁngﬁé

reduced by -t heetfopmanee din osésgéctheoflymmsﬁydsnm hie8si, ndiet stiteg and
transmt |ine Lsglaglon t%ani&ok d 'S .no Iongﬁ) equi red {o achi eve

sati sfact ory FhFERTEAORKEE38 indg; gimudbAneousi¥e ot ching network is on
the line S|de of the line isolation transformers it is possible to use a

.“?mmJSQnEe « T8 Hak befl ’F‘Hr%gﬁﬁ?%%%"?’%se 5ot 5, i encton that:-
K,/ - (a) although thg flux den51ty arising from the transmission
signal is greater than in known conventional
N arrangements, the low source impedance minimises the
15 distortion products arising from the transmission

signal; - '

(b) as the flux density due to the-received signal from the
line is small, so all intermodulation between the
20 transmit and receive signal and distortion products
arising from the receive signal in the 1line are ﬁery

small; | )

(c) whatever unwanted products are produced in the transmit
./ 25 _ line isolation transformer they are reduced by the
transhybrid loss of the hybrid;

(d) - a high inductance transmit line isolation transformer is
no longer required to achieve satlsfactory match of the
30 : line,

(f) as the matching network is on the line side of the line
‘isolation transformers it is possible to use a common

-~ coupling unit for all countries and to use a preset

35 - impedance built into the line cord or selected by means
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SP1136. A2 27 August 1992 ° -3- in the line cord of |ocal -equi pnent to.

provide the only necessary |ine matching conponents for any particular |ine

i npedance; 5 (g) when the wi nding resistance and | eakage i nductance of

the transmt coupling transforner are 3egligibly small, the optimsation of
the reference inpedance. . to obtain optinmumreturn. |oss also produces opp+nun1

transhybrid loss; 10 (h) if desired, the transhybrid loss can be- fggg
adj ust ed i ndepen of th tyrn l.oss usin lifier to

ad) ust ed, | deReEER! 1Yngl obl b8 Yok s b RSy ife s onfy | o

possible to sneeessaaypwmne matohingndomponertis fioruphgx peanridataki on

coupl er - systeglﬁgtgwésgﬁ |tage insertion loss on transmt and receive. 20
Summary of th érefore according to the invention there |s

provided a duplex communication coupler 'system for coupllng Iocal

tel [ n f rst
manS natghg whAl o W¥iding OrésiSHEReT NG o dface LRERIC Nz :ocal
~ equi pnent froﬁh?htrﬂpﬁﬂlts§9§§élﬁﬂaﬁ§3%§£%ﬁFQ¥Iﬂ%ﬁ1n3§iiﬁwh%¥fﬁmaléolatlng

the receive iggpat dﬁtltnﬁesaﬁ@i Sfluther¥efdshddeimpe@anasd td Fbeaiahi ng

network for couglln re Jfﬂs oggdéwg%S§¥g‘gcg§aoptlmum transhybrld

loss;
10 . o
(h) if desired, the transhybrld loss can be adjusted .
lndependently of the return loss,”** B B o/
_ _ (i) by using an. ampllfler to prov1de feedback a 1ow source
15 1mpedance is possible; - C '
(i) it is pbséible to select compenent_values and so create
a duplex communication coupler-systemtwith'zero voltage
insertion loss on transmit and receive. -
20 o . _

Summary of the Invention

Therefore according to the invention there is provided a
duplex communication coupler system for coupling 1local

25 telecommunication .equipment to a telecommunication 1line
comprising first means having a low impedance for isolating
the transmit output of the local equlpment from the 11ne,
second means having a hlgh lmpedance for isolating the
recelve 1nput of the local equipment’ from the 11ne, and a_:

30 matchlng network for coupling the first and the second means
to the line.

Preferably the flrst and second means are transformers or
opto-electronic couplers which provide DC isolation. The
35 system may be prov;ded with feedback which may be coupled by
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te the line. Preferabl'y the first and second neans are transformers or

opt o-electroni c couplers which provide DC isolation. The 35 system nay be
provided with feedback which nmay be coupl ed by -SP1136. A2 27 August 1992

-4- way of an anplifier to the transmt output of the |ocal equipnent.
Because of the different line matching requirenent of 5 different national -
t el egpmuni cati on networks the system nay be used to couple |ocal equipnent

such s a nodemto the |ine by.nmeans of,.a line cor.g¢ confaiping a

o esel ected | HBVAdH: oamn ARRR VLS B, e s LREREAT | QUERBES S Fhe local
equi pment andetfhépmentaonal network. 10 Description of .the Draw ngs. The

I nvention will now be described by way of exanple with 15 reference to
the acconpanying diagrammtic drawings in which:- Figure 1 shows a :
dupl ex communBegatise codipl thesydiffferentablénkor mesdghing aemuarenent heof
Lel ecomuni 3 Be2lnt natibnBl £b18cAuAlEa it SRS R QRS fmay

Figure 2 shows t asic principles. o e i nvention, ur €s
3 to 7 alternB€iyEednbodreaple wcaheqnipmenbSuch 253 dqsen, tRthe Lline

Ref erring novwb{omicadsdic¥Vi 03inéi gord kboitaihindradpeeselacded finpgddice
| solating trap'ﬁfeo%a £1e2 O%D%ilcqg fsh%nattgc%]esén 1t:o Ogﬁgu}specific equipment and
the national network.

10

U Description of the Drawings.

_ The invention will now be described by way of example with
15 reference to the accompanying diagrammatic drawings -in
which:-

Figure 1 shows a duplex communication coupler system
suitable for coupling a modem to the telecommunication
20 line of .a national telecommunication network;

Figure 2 shows the 'basic principles of the invention;
and ' '

. 25 Figures 3 to 7.-alternative embodiments of the invention.
Specific Drawings.

- Referring now to the drawings, Figure 1 shows a bridgé i, a
30 first DC isolating transformer 2 coupling the transmit output
3 of a modem (not shown) to a telecommunication line 4, and
a second DC isolating transformer 5 coupling the receive
input 6 of the modem to the line 4. Impedance elements
forming a series-connected networks which may contain
35 reactive impedance are provided by resistors 7 and 8 in

$P11356.A2
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3 of a nodem (not shown) to a tel econmunication line 4, and a second DC
i solating transfornmer 5 coupling the receive input 6 of the nodemto the

~
: e

line 4. Inpedance el enents formng a series-connected networks which may
contain 35 reactive inpedance are prdvited by resistors 7 and 8 in
SP1136. A2 27 August 1992 -5- adjacent arms of the bridge 1. However..as

shown in other enbodi nents these networks may be onmitted if the prinmarf{J

wi nding 9, of the transfo r 5.ig.coupled directly or way . of capacl t or

to the HILLREATFSyP @ee%&&gﬁyw ndPRYeEex] as %%%ans 2.

The prirenibodimehty Ehexe t hetwoakst anager b2 iomitted ed fvithan panimaxyer 13 -

to the transmt outpui, 3..The_r Lye i apuU of .t he | S _ ed to

the secohTyag; fapRotd traRstRERst s, 18" bolrled QTG o MG

t el econmaia atapacitort tor khe ceatrkatapt 30i oni theasekongapyr arimding 7 of

the Idn Y b 5 hg brigige b3 ha@?',i‘;y?gg_e@t ' et

repre‘d’seﬁ'tédgg ‘?ﬁ% é%}%?rlent IT&ItT ere Is _abcom"re cial agi\?gntlaq:ea?olr%?%e

el ement EAnsiowmey; 2t isncouphed via 88r geliddeacidd tey thes transmie cord

f‘;, the mﬁﬁpv?é'gr. Ih_%élt %:@i::éiﬁfé?rlﬁénpdt)lfﬁd a%ﬁ'pﬂ@eflzlﬁdéﬂugllbr'tonlﬂédgﬁb@f‘t\,\ﬁasﬁ

e conponents within the line G constructed as a nodul e ic

woul d betR@rFBROPGRTY| WingdRG: | .oé%rapsrefé’pﬁ'ﬁ r% the conventional single

transfornmer of known duplex couplers with two transforners it is now

possj bl opti i se or NngLs, 1{?3%314 o] | | o ~ LOSt

and/sjoé) te%é% ni ri seﬁﬁ%}'é@%;&neg&sﬁ& otﬁ’rkna - el\e/ocﬁ urreaﬁg*'%&?k "“tné
characteristic matching parameters 2 of the line 4 may be
balanced in the bridge 1 by an impedance network represented \J
by the element 15. There is a commercial advantage for the '
element 15 to be built into the line cord or selected by the

15 1line cord of the particular local equipment for a 'speci_fic

country, in which case the components within the line 16
could be constructed as a module which would be common for
all countries.

20 By rep_la_cing. the conventional single ‘transformer of known
duplex couplers with two transformers it is now possible to
optimise the transformers, for exampleé to achieve lower cost
and/or to miniaturise the components so that the volume of
the two optimised transformers is less than the replaced

25 single transformer, and/or to. achieve a highei: level of
performance within a given volume. '

The transformer 2 is made with a low winding resistance and
the transformer 5 is made with a high primary inductance.
30 The primary inductance of transformer 2 and the winding
resistance of transformer 5 are relatively unimportant. -The
low source impedance of the amplifier 13 mihimises the
distortion products of the signal generated within
transformer 2. Whatever products are produced in the
35 transformer 2 appear across the secondary winding 11 and are
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the two optimised.transformers is less than the replaced 25 single
transforner., and/or to achieve a higher |evel of performance within a

gi ven volune. The transformer 2 is made with a | ow wi ndi ng resi stance and
the transformer 5 is made with a high primary inductance. 30 The primary

i nduct ance of transformer 2 and the wi nding résistance of transfornmer 5 are
rel a@el y uni nportant. The |l ow source inpedance of the anplifier 13

m ni M7ses the distortion products of the signal-..generated wthin

transforner. 2. What ever. products are odugced.jn the 3 r ansf.or mer
appear across ﬁ?éi“sc&%rﬁxtar %\A’Fﬁﬁ%"?lpaﬁé gréysﬁ%é?i@sgybﬁﬂ‘ﬁéﬁsﬁ the
reduced at the hydhmide [The tranysfdeméerasdpbsi dotoneedf tohprbytided mativing
transforner 2 e ot d.to oyi; tchi.ng t [ | .
mat chi ng el eman% ﬁ‘_’é{% nlcgﬁgo?ét 'égéi E_ig%e-%ﬁ%lg{el%l.ﬁ%e?%cﬁ;s&g%?rﬁﬁ%d 1a
val ues of the rdnecibridge 2lLemilte HeXectopni ofint luass s0fi thet macohsing
provi des optgd ried s k angb :
transhybri d% gs@;f%éﬁh%%j ngegﬁal%r%g;e{{?)‘gnggﬁ% gfétﬁﬁn& urn +§%%j.?§l-|8vfg\7é'rd,es
as shown in Fi qitdsngn sdeeamshylerido lesswor KBhe anetwerkeed| andl 8 pgnabhe the

centre-tap 10 ¢idnsryistenentsss 48 8ei udljitled fiddipddanetyProf aRd rakurh

|l oss is not required.” The centre-tap 10 jmy_be an off set taghto rovi de a

better inpedand®Sfat cAqWeviguid®EhYn 1| FEGUEBSr 2c#8ted PRt WS PREWOTks
ratios of the igaansiyy mergplacédanByS &he i reanaflanp v 5@l etf edihBependgnt

be chosen tq pravide zero voltage insertion | ogs on.transnmit and _receive

nodes. The u?%(;é’ﬁg"ﬁ% t%‘? het’f%%%]?}r&@réagnﬁpdf rBﬁfFﬁB EOSS. is mnot

: Y . required. The centre-tap 10 may be an offset tap to provide
- a better impedance match if required.

It will be appreciated that as the ratios of the transformers
15 2 and 5 are independently selected they may be chosen to
provide zero voltage insertion loss on transmit and receive
modes. The fiux densities due to the receive signal from the
line 4 in transformers 5 and 2 are very small, because in the
_ lattef case the operating impedance of transformer 2 compared
20 to the Z ref element 15 is very low, and in the former the
number of turns' of transformer 5 is large.  Thus
intermodulation between the transmit and receive signals is
reduced, and distortion products arising from the receive
(O Signal in the line 4 are very small. As the winding
25 resistance of the transformer 5 is not critical it is
possible to use fine wire and to increase the number of turns
-of the winding so that very low distortion is created even in

a small package transformer.

30 By a suitable choice of component values it is possible to
create a flat frequency response for both transmit and
receive modes. As previously mentioned, all the matching
components ‘are on the line-side and if required the matching

_ network may be incorporated into a network-specific line

35 cord, or the matching network can be selected by a network-
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line 4 in transformers 5 and 2 are very small, because in-the |atter case ~
the operating i npedance of transforner 2 conpared 20 to the Z ref el enent
15 is very low, and in the former the nunber of +turns of transfornmer 5
is |arge. Thus i nternodul atToh between the transnit and receive
signals is reduced, and distortion products arising fromthe receive sjgnal
in the line 4 are very small. As the w nding 25 resistance of the é
t ransf or ner Eot critical jt i ossible tp use fing o

t is re and to -
. incr easeSPﬁé?lf#&ﬁ’o ANgs CPEFinQroiPYt‘PrEh RS s"b”t"lFr%‘t‘t\/%‘Y’yt‘\F,'\fb%\f‘Gi%?BPF?on_ i s
creat ed erencbmn:imruld@ﬁclwﬁ:sts arasfamrerlscﬂcatﬂ;na Isartbéte chorhe of
conponent t or -
“both t raﬁgr(r?F%Q% rec I@%&ﬁ%gég to, %Ear evi ous g’t%:égl@%: eﬁ?ﬁ?ﬁgai
mat chi ngchanrpartem.stams may e Ipnee-salacted of se’tﬁn:te@l asnecessany
net wogk n t SBec t he
e E§§°§"yr’§ %%"t‘#r% PRoESIbotan < pipbdan e
-7- specWhP@hI may &e dnsonpewted indhkewt -H%%u?oé'@l »tching across or

comrmuni cation across a-DC isolation barrier. - The sel ectabl e
conmponen i onal , char.act eristics

t mat.ch _the specifi t nma
pre-sel eﬁ‘@d SPeratiqi.y WAy %ssgp Eg by § ?\%PF nP¥hedhs ??8#3ckange
of sel ecagratgemetamiticinhr Ll nbg 6escnn:be;ioﬂ.attet |w1tttheréfesreenoedtoThe

operalio rfher enhanced by a feedback arrangenent WhICh
willilge gé‘?% gsela&ler}wlth reference to 10 F| gures 6 and 7.

Referr:.ng now to Figure 2 which lllustrates the general \J
pr.mc:.ple of the system it will be seen that the transmit -
path 3 and the recelve path 6 are coupled to DC barrler.

15 devices 17 and 18 respectlvely which - isolate ‘the local
equipment, such as a modem (not shown)__ _frpm ‘the line 4. The
devices 17 and 18 may be opto-electrohic couplers or other
various devices which pass the signal without' forming a DC
path. A divider network comnsisting of networks 19 and 20

20 provide adjustment for optimising the transhybrid loss. The
divider network is coupled to the line 4 by way of a
capacitor 21 and network 22 matched to the line impedance 23.

Specific reallsatlons of the invention are shown in FJ.gures Lo
25 3, 4 and 5 in which. the components have been given the same
reference nmne_rals_as comparable components in Figures 1 and
2. As shown in Figure 5 if the primary winding 9 of the
transformer § is directly coupled to the line 4 it is
generally necessary to provide a. ca'pa‘citof 24 to isolate the
30 transformer 2 from the line current. This additional
capacitor is not required if the capac:r.tor 21 isolates the
transformer 5 from the line 4 as shown in Figures 3 and 4.

Referring now to Figure 6 and 7 feedback may be provided to
35 the transmit output 3. This may be achieved as shown in
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Referrl ng .now to Fi gure 2 which |IIustrates the general principle of the
systemit will be seen that the transnmt path 3 and the receive path 6 are
coupled to DC barrier 15 devices 17 and 18 respectively which isolate the
| ocal equi pnent, such as a nodem (not -show®) fromthe line 4. The devices
17 and 18 may be opto-electronic couplers or other various devices which
pasv\%she si gnal vmthout formng a DC path. A divider network consisting of
net ks 19 0 i ust f i tyanshybrid
oen The atinE b & S8aP L pRRTT Bran¥rctiler 2 Hhi iy | {A0 B RSy
21 and- net\/\ommnmt @Gedcoupl ed - | aaxossapetiaac drizigespand i mtsea*seeandamry
of the inven 0 n n ts
have been gi vwe(riliatlﬁfegesanew?é?a ?nce nunéfl?:{s'egs@gg t‘i}'ﬁ a%‘;ﬁeb onen S |n§‘E
"Figures 1 andeedbagk & ihe transmit putpm%éprumwwmhgpmmlph@ is
transformgy 3 lxudtiredd igorphedet 9 €82 hinge shitanle M%ie YDOCBEEERRY
to provide a ca amtorchéll o iSolate the 30 .transformer 2 fromthe |ine

current. ¥1C@pacitor is not required if the capacitor 21
i sol at es the transforrrer 5 fromthe line 4 as shown in Figures 3 and 4.

[ ansm § out SHSCES 4 BByl S CeafRaeC nBAsRY Bt Bhls  dnipns by, 2t

1992 Fi guvdlld. e anpmatatmhlthaiammﬂmefoms mmlr@plsc@tiqaswm Bheng
26 coupl gy i%ﬁéiﬁ::!&? B"r’ed V\g Eﬂbibs éﬂcﬂﬂﬂafﬁhéﬂ' vt 4d b bh'&%tp%& as_

anplifier 28 fhe out 0 the transm.t out

general pri n&ﬁﬁ‘g-"tkée% 4@‘|’Y@t§%@e@slﬁh%ui§ @FOPCSWPW% @erﬁgﬁ DC
barrier

/
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. fromthe

I sol ati on device. Figure 8 shows a further enbodi nent of the invention,
wi'l | be appreciated that other forms and appli cat 1unmw'u‘m&mm’vent | on

are possible within the inventive concepts as des as shovvn
in the acconpanyi.ng draw ngs SP1136. A2927 August 1992° “a'airs _
dupl ex comuni cation coupl er systemfor coupling |ocal tel ecormunl cat i on._

equi pnent to a tel ecomunication line 5 conprising first nmeans hayg
alowi r’rEﬁdance for isolating the transmt output of the |local equipnent

- S second neans having a hi gh inpedance for isolating the
receive input of the local equipment fromthe line, and a matching network

ot o D Bimon B et sbimupigadh fBen L R LT S
first and secdrelewomeurication céquipnentrbers babecmungcatponrr&n.;wand a
secondary 15 com pzrn“l.’&n ikt P! BaEYHYURA. cabwnlﬁgeahﬁeesyib

clainmed in dalm e secondar %ﬂw ndi. ng I rst trans rrrer

means is conndBREIRG, §hﬁar¥1f§3‘~°t‘!‘1’et pPR e 19Gak n8IBEPIRBtsecond
transfornmer nesdm ﬁﬁ@ Zﬁﬁfé)ﬁd@édbﬁﬂ nﬂbmsoﬁam halﬁlgnnﬂﬁpéddnb@ Floe:

recei ve i nput of t Ioc nment. nlcatlo ou | er
system as cl aiifiRt ane ]'ge ?nlznp‘ﬁtvxﬂ‘f‘cﬁﬁ?h oﬁ? Wﬁa t he
second transf dﬂmarln'wnands a:mt&tmhmbfm@hwahle iuncconplmhgathe flrst

10 and the second means to the line.

2. A duplex communication coupler systém as cla:i.med in g) .
Claim 1 in which the fifst and 'second'mean's consist of
transformers each having a primary and a secondary

15 w:.ndlng.

3. A duplex communication coupler system as claimed in
Claim 2 in which the secondary w1nd1ng of the first
transformer means is connected from a tap to the primary

20 winding .of the second transformer means, the s_econdary
winding of which is connected to the receive input of
the local equipment. :

4. A duplex communication coupler sys'tém as claimed in

25 claim 2 in which the primary winding of the second
transformer means is connected from the junction of a
series-connected network placed in parallel 'across the
secondary winding of the first transformer means, the
secondary winding of the second transformer means being

30 connected to the receive input of the local equipment.

5. A duplex communication coupler system as claimed in
claim 4 in which the series connected network consists
" of two resistive impedance elements.
35
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seri es-connect ed.netork placed in parallel_across'thé secondary W ndi ng- of™
the fi'rst transformer nmeans, the secondary winding of the
transfornmer nmeans being 30 - connected to the recei Vemmml H""Mmll”"l

| ocal equi pnent. 5. A dupl ex comuni catilh Toupl er system as claited i
claim4 in which the series connected network consists of two resistive
i npe€tdance el enents. 35 SP1136. A2 27 August 1992 - 10 - 6. A dupl ex

- comhwhi cati on coupl er, s stemas clained in claim4 qr claim5 in which the

Corioe Connered Mot bl kb feations daiihs Systell, a8 lalnad 1A

communi cati on coumlsains\isioancdaial 8i imdwhickl then Setrieshcoimébtetl apetwork

connected to the prj 1. .ndl 0g. d transforner neans by way of
dRidedi NELO0LFL Lh5eaRR0NS

a capacitor. 10 X conmunitati on coupler systemas clained in
claim7 in which the tap is a centre-tap on the secondary w nding of the

first tragsfefmer.p Qdupléxd%ﬁi% 058 A dUbIEH PLYELENS &8 31 Glnd™dni N
any 15 preceding claimin which an anplifier rOV|geEe§ IOM/lggedance
drive fromthe tr&%ﬂéh 3udButwhdich Hehe otaP ddui ected: ko rthe PREBATY

10. A dupl ex comyitidiaig 0OBECHHY esegyabebransicamexl meansy B way of a
precedi ng cIa|m||1\MNé§#the first neans has an output which is DC isol ated
fromits input anfIRPHTUh f eedback is provided fromthe output of the
first neans :

10 8. A duplex communication coupler system as claimed in
claim 7 in which the tap is a centre-tap on the
secondary winding of the first transformer.

. 9. A duplex communication coupler system as claimed in any

15 preceding claim in which an amplifier provides a low

impedance drive from the transmit output of the local
equipment to the first means.

10. A duplex communication coupler system as claimed in any
20 preceding claim in which the first means has an output
which is DC isolated from its input and in which
feedback is provided from the output of the first means
to said input.

\’. 25 11. A duplex communication coupler system as claimed in
Claim 10 in which the said output is connected to a
third DC isolation means the output of which is coupled
by way of an amplifier to the transmit output of the
local equipment.
30 ' .
12. A duplex communication coupler system as claimed in any
preceding claim having a selectable impedance to effect
a match to the characteristic impedance of the line.

35 13. A duplex coupler system as claimed in claim 12 in which
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- the sel ect abl @

to said input. 25 11. ' A dupl ex connunlcatlon coupl er system as clalned in"
Claim 10 in which the said output is connected to a third DC isol ation
means the out put of which is coupled by way of -a transmt
out put of the local equipnent. 30 12: 13A dupl ex gm%m’m’muumgl
systemas claimed in any preceding clai mhaving a ‘selectabl'e Tnpedance tQ
effect a match to the characteristic inpedance of t he I|ne 35 13. A du
coupl er syste as clalneqp n. cla 12 in whic ?&SQ ust 1992~
sé‘F‘P e ot £ rggq e?nﬁ’@dances
by a smntchlngemgmtablbllmgbdhmtes hpnauswtathmngcmeahy'systen1as cl ai ned
inb5 Claim12 or claim13 in which the sel ectable inpedance is '
incorporated into the line cord for the local equipment. 15. A dupl ex
comruni cati.on Ac odypexscommsitst boni godupler 18ystem alesolidimedy tin
ref ergnce to 1;%;%{2 1 P EPAE R4S 1h! W ch it Ikl dEeA6FEPAPYLAACe

drawi ngs. SP
is J.ncorporated into the 1line cord for the 1local

equipment.

15. A duplex communication coupler system substantially as
10 = described - with reference to any of the embodiments
illustrated in the accompanying drawings.
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