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The imventicn relates to a civeuit arrange-
ment for telephone systems having subscribers’
stations at ‘which any influencing of the feceiver
at a particular station by the currents produced
i the microphone -¢f the same station is pre
vented by means of & balgncing cireuit.

As is known such-afrgngements have the ad-
ventage that the talking parvty is-ngt disburbed
by room neises or by kis own spezch which can
be detected in the receiver. -Such circults, how-
ever, involve an uundesired -damping of the oul-
geing and ingoming speech surrents.

Normally the first mentioned advaniage is 50
‘important that one puts up with the 4z
tage of the damping. . There ars, howew: cle
phone systems in which in particular case“ 1n L
not se.much the balancing which
as a . transmission of speech which ;
free ag possible from damping, i..e. b giv
maximum possible

2 :bhe
sound intensity. In order do
take account-of thisrequiremant switching means
are .associated with the subscriber’s stabicd ac-

lar type.of call is established or when a czil is
established in a particular girection discennect
the balancing circuits ab the sukscribers’ stations
which .are connected together and cennact.the
receivers and microphomnes o the siibseribers’
Jnes in-circuits which are mdcpcndent of ¢hne
another. .

Fig. I shows 2 line havm p:¥ plumlit:v of :sun..—
stations embodying the invention.

g, 2 shows a switching system in whlcr the
balanecing. circuits at the sukstafiens are cub in
dependent upon the. es*abhsh,nent of calls in a
particular direction.

Fig. 3 shows the circuit of a loc'ﬂ ba,ﬂ:e'ry sul-
_-scriber’s -station.

Fig.4 is-a further medification in plxeletun form
showing the switches for extending a conmec
. between two substations.

g, 5 shows the modified ar ran’remem in Whlch
two groups .of group selectors.are showin. .

* “The attached figures show embodiinents of the

derstood.

Fig. 1 shows an arra,ugement in which the baz—
ancing circuit is switched over at the subscribers’
stabions in dependence upon the particulal’ tyee
of call, for example & conference call. Im Fig. 1
g line circuit is represented having subserilers I,
IT:and IIL - Al the subscribers’ stations are.con-
strucied in didentical ‘manner: All the.cireuit
stations I ang

$ion

are shown which -

(CL, 179..,.,37)

IT. “The teferences are the same at all the sta-

+ions. 1pd1V1dL1a1 calls -can be set up betwesn

twWo sv’osvrmers and also-conference callsin ‘which
any nY lar subscnbc; can connect the other
subseribers together in ‘a conference call. When
a-vonference <51l 18 set up-an amyplifier Vst com-~
b -:11 the sbations 4s connected up.

‘funw oi o-s:,cn’oed It . subscribef 'I for e*{ample
degires ‘& connection to sukseriber IT he sets his
selecting -device, of which the wiper € is shown,
on the ‘contact assoc;atod with the desired zub-
sertber TL When this has ‘taken plaece he de-
“presses the calling key RT and thereby closes the

civouit for an indicating signal at the called sub- '
scriver’s station: -earth, babtery, calling key RT

(thrown to the right) wipsr 4, lead §, wiper 4
ab station 11, calling key BT inthe rest position,
gwitchhook -cortact hul, in:éiea.tmg signal 844
and earth. | ‘ ——

At the cadled zxuoscuber’s statien IT an indi—
‘cator is opersted and the suibseriber takes W
-his-receiver anél therehy closes the gentachs } u?
FuB, nadd, “hu€, hul and FuB operated by the
switehhoek.
gpened. - By contact hul a “eized” lamp Beil
is switched ‘on 2t the ealled subseriber’s station.
By contant hu? the speech transformer Ue is
connected to lead 6. At contacts Aud
phone fesding circuit is-completed over: earth,
sentact 71y icrophene M, Wm&mg I of the
speect fransformer Ue battery and earth. The
gperation of the other contacts of the switch-
moek is of no gignificance for this call

. AL %he calling station I the subscriber  also .

mke* up his receiver after evegiering the caliing
sy Ri'* 1o the left-hand position and thereby
similarly closes the contacts hu2, Aiud, huf, hub
aad, fud.
former Uel is comnected over the calling key RT
in the rast position and wiper 4 to lead §. The
“gaized” lamp Bel is'switched onat the calling
station by contact Aud, furthermors, the micro-
phone” feeding circuit is completed by conttact
hud. The operation of the other contacts of the
switchhook is without significance.. Conversa-
tion com now take place. The speech currents
at both stations pass over the speech transfermer
Ue., The circuit of the transformer is arranged
in the known manner so that the ‘microphene
™ Which is. ted from a local source, is coupled

At the same time ‘conbact Al is:

Here also ab contact 7ul the trans-
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inductively over a winding III to the windings .

. I and T of the transformer which-are connected
to-the lead §.. Winding IT.is in series with a
palancing «coil N. -'The telephone. T is connected
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2
between the two windings I and II of the trans-
former. The transformer is accordingly in the
known form of a bridge circuit in a diagonal of
which the telephone T is disposed. It serves
the purpose of keeping the microphone currents
from the talking party’s receiver.

The connection is released ‘on the replacement
of the receiver at the two subscribers’ stations
and restoration of the hne switch to normal at
the calling station.

If a subscriber, for exa,mple, subscriber I, wishes
to establish a conference call in which all the
subscribers connected to the system are to be
connected together, he depresses the key GT.
In consequence the relay R is-energized at each
station in the followng circuit: earth, battery,
choke-coil Dr, key GT, lead 3, the branch. lead
to the R relays at each subscriber’s station, con-
tact Aub of the switchhook, the windings of the
relays R and earth. Relay R energizes at each
station.  Contact rl is opened and contacts. 72

-to 6 are closed. Contact r5 operates ‘a visual

signal SZ2 at each subscriber’s station. Through
the opening of contact rl the telephone T is dis-
connected from the windings of the transformer
at-each station and thereby disconnects the tele-
phone T from the bridge circuit. By means of
contact 72 the telephone T at all the subscrlbers
stations is connected directly to the _common
line i. The incoming speech currents since they
are no longer damped can pass in amphﬁed form
through the receiver. :

When after the visual signal has been operated
the receivers are taken up the microphones M
which are inductively coupled to windings I and
IT of the transmitter are connected to the com-
mon lead 3 over contacts 74 and Zu4. The micro-
phone currents also pass to the line in amplified
form since the bridge circuit involving a diminu-~
tlon of current is removed.

Through the opening of contact hus the rela.ys
Ri of the stations are disconnected from the
common lead 3. The relays lock up, however,
over: earth, winding of relay R, contact 73,
switchhook contact 7nub6, battery and earth.
When all the subscribers have -taken up their
receivers the following circuit is closed over the
opposing winding I of all the visual signal relays
SZ2 at the stations: earth, battery, lead 2, switch-
hook contact ~u8 at station I, winding I of the
visual signal SZ2 at station I, switchhook contact

hu8 and winding ‘I of the visual signals SZ2 at .

stations II and III and earth. The visual signals
at the stations are restored through the operation
of the counter-winding. This serves to indicate
to the calling .station that all the stations which
have been called for the conference,; have replied.

To lead 3 there is also connected a relay RV

_in addition to the relays R at the individual sta-

tions and this is associated with the amplifier
Vst which is common to all-the subscribers’ sta-
tions. Through the closing of the conference
call key GT at the calling station I this relay
also is energized over: earth, battery, choke-coil
Dr, key GT, lead 3, winding of relay RV and.
earth. - Relay RV closes its contacts rv and there-
by completes the striking circuit (indicated dia~
grammatically) for the amplifier Vst.  The am-
plifier is thus ready for operation. ’ ’

Since the lead 3 to which all the microphone-

circuits of the individual stations are connected
passes over the primary winding P of the input
transformer EUe, and lead { to which the tele-
phones -of all the subscribers’ stations are con-
nected passes over the secondary winding S of

2,200,814 IR R
. the output transformer Aue of the amplifier Vst

all the microphones and telephones are coupled
together over the amplifier. The subscribers can
converse together over the amplifier Vst.

The conference call is released 'in that the
conference call switch GT is restored in the call-
ing station I whereby relay RV releases and dis-
connects the amplifier. Through the receivers
being replaced at the stations the locking cir-

- cuits for the relays R are opened and the tele-

phones T are again connected to the junction
between windings I and II of the transformers.
Through the opening of ‘the switchhook contact
hu3 the microphone feeding circuits at all the
stations are broken. The remaining contacts of
the switchhook re-establish the normal condition
to enable the establishment of individual calls.
Fig. 2 shows-an arrangement in which the bal-

_ancing circuits at the subscribers’ stations which

are connected together are switched over in de-
pendence upon. the establishment of calls in a
particular direction. = -

It will be assumed that subscriber Ta wishes
to set up a connection in a direction in which the
balancing circuit is to be switched over.  He takes
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up his receiver, thereby closing the switchhook

contacts ~ul and hu2. A line relay in the pre-

selector VW associated with the calling subscrib-

er’s line is thereby energized over the completed

" ‘loop in the known way. The preselector is set in

operation and searches for a free line leading
to a first group-selector GW. 'The circuits have
no bearing on the invention ‘and are, therefore,
not shown. ' When the preselector VW has found
a free line the relays Al and B! energize in the
group selector GW over the subscriber’s loop.

‘Relay Vi is energized over: earth, contact 8c,

winding of relay Vi, contact laf, battery and
earth. The testing relay Pr of ‘the preselector

and the seizing relay C of the first group se-:

lector are energized over the testing-lead of the

impulses for setting the group selector GW by
means of his dial switéh. Four levels of the
group selector are indicated in the drawing. Over
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. presélector VW. Subscribér Te now transmits ‘

45

level 8 pass calls in which switching over is to

take place at the subscriber’s stations while over’

level 4, for example, connections are set up in
other directions in which no switching over of
the subscribers’ circuits takes place. The char-

-acterizing number for the- trafic directions.in

which the balancing circuits have to be switched
over at the subscribers’ stations is thus the digit
3. The ‘subscriber first transmits an impulse
train . of three impulses which are transmitted
over the receiving relay Al to the group selector

80 -

b5

vertical magnet in the known way. The group -

selector - is set on the third level.

leading to a further group selector or as indicated
in the figure directly to a final selector LW.

At the end.
- of the-vertical motion it searches freely for a line

80

A discriminating device in the form of a roiﬁary :

switch is associated with the group selector GW,

the rotary magnet Dm and the wiper ch being -

" shown. When the group selector is set by the

first impulse train the discriminator is alsc .set
on the contact 3, this taking place in the follow-
ing way: '

85

When relay Al falls ba.ck for the ﬁlSt time re-

lay V2 energizes. Relay V2 is . short circuited

impulsively during the impulsing ‘at contact fal
and holds up on account of its slow-to-release

feature, ‘'When relay Al energizes again for the
first time the following circuit is completed . for

‘the rotary magnet Dm of the dlscnmina.tor'
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earth, the winding of the rotary magnet Dm,
contacts 2af, 3v2 and 32u, battery and earth.
The Totary magnet of the discriminator is ad-
vanced in this way to contact 3. At the end of
the impulse train relay V2 is again short-circuited
by contact 4od -se that it releases and now closes
‘the following circuit for relay X: earth, contact
422, wiper dm of the discriminator in position 3,
winding -of the slow relay X, winding I of relay
17, ‘battery and earth. - Relay U locks up over:
-earth, contacts 3%c, 34u, winding IT of relay U,
battery and earth. Through the opening of con-
tact 32u the -original energizing circuit of the
rotary magnet Dm is broken. Relay X at contact
Tz -closes the circuit for the slow relay Y. AY con-
tach 8z relay X closes :a circuit for winding II
of rélay Al, Animpulseisthus induced for wind-
ing T of relay Al and passes to earth over lead o
«of the calling subscriber’s line, wiper g of the
preselector VW, the glow lamp GL, relay Ra,

dead b of the subscriber’s line, wiper b of the pre- -

selector VW, and the winding of relay Bi. Relay
Ra at staticn Te has energized by this impulse.
At the end of this impulse the armature of relay
Rag is held in the operated position mechanically
indevendence upon the switchhook or switehhook
pin in any known way. The locking of the relay
is -only released again when the receiver is re-
placed. Relay Ba ovens its contacts i%rg, lira

-and ‘14rg and cleses its contacts 12ra, {37z and

{57a. Through the opening of contacts 8¢ and
H4rg the microphone M at the subscriber’s station
which .is.disposed 4n parallel with winding T and
the balancing:element M is disconnected from the
speech transfermer Troand is convected directly
across -the speaking leads at contact {Zre and
I5ra. . The receiver ‘T at station Ta which is in-
ductively coupled to windings I and TI of the
speech-transformer over winding 11T of the trans-
former -is eonnected .acress the speaking leads
over contact i3ra and the switchbook contact
hu2 the hBalancing elément M being disconnecied
at the same $ime. 'Thus the shunt constituted
by winding I of the transformer and the balanc-
ing element N is disconnected as regards the
outgoing currents from the microphone M. The
ineoming speech currents are also less damped
in their passage to the telephone T on account
of the disconnection of the balancing slement M.

The embodiment represents a system having
central battery feeding. The switching opera-
tions can, of course, also be applied in local bat-
tery systems. Fig, 3 represents the circuit for a
local battery subscriber’s station. Winding T
of relayv Ra is energized by the induced impulse
and by closing contacts {8ra and i7ra connects
the telephone and microphone directly across
the speaking leads. At the end of the induced
impulse relay Ra holds up over a second winding
in-the following circuit: earth, switchhook con-
tact 18hu, contact {8ra, winding II of relay Ra,
battery and earth.

.In the group selector GW (Fig. 2) relay X
ecompletes a circuit for the rctary magnet Dm
over contact 5x. The discriminator takes a fur-
ther step and is thereupon advanced to normal
over an interrupter which is not shown. Relay
X thereupon releases, relay Y holds up after the
release of relay X in the following ecircuit: earth,
winding of slow relay Y, contacts {8y and fm,
battery and earth. :

After the receplion of the first impulse train
the group selector GW searches freely for a free
line. When such a line has been found the test-
-ing relay P energizes over wiper ¢ of the group

against further -seizure.
LW the seizing relayCis energized in the normal .

3

- seleetor in the known way. - Relay P hrings the

group selector to rest and guards the called line
In ‘the Hnal selector

way. After the energizing of relay P in the first
group selector the following circuit is set up for
relay Pi: earth, contacts {9p and 20y, winding
of relay P, batiery and earth. Relay Pf ener-
gizes and closes the following circuit for winding
1 of the transformer Ue: earth, contacts 2ipl
snd 22y, winding Ief the transformer Ue, battery
and -earth. On account of the closing of ‘this
cirenit an impulse is induced in winding II «of
the transformer Ue which energizes relay K in

‘the final selector LW over lead b: earth, winding

T of the transformer Ue, winding of relay M,
centacts 28y and 24p!, wiper & of the wgroup
selector GW, glow lamp G, winding T of slow

a0

45

relay K, battery and earth. In this eircuit relays

M gnd ¥ energize. Relay Min the:group selector 2
W - opens its contact 6m and thereby breaks the
~ locking circuit for relay Y. Relay Y releases.and

thus opens the circuit for winding I and IT of
the transformer Ue.  This terminates the dn-
duced impulse.
circuit for relay Pi-at contact 20y.

Relay ¥ is energized by the induced impulse in
the final selector LW as alveady mentioned. Re~
lay K holds up after the termination of the

induced imgpulse in the following circuit: earth,.

contact 25k, winding IL of relay X, contact 28b%,
pattery and earth. In addition relay K connects
winding IT of a transformer TUe2 across the
speaking leads by closing its contact 27k. Fur-

thermore, relay K by closing its-contact 28k pre-

pares & circuit for winding I of the transformer
Uel.

The final selector LW is now set by the sub-
seriber Ta by fwo further impulse trains. If the
called subscriber indicated by TH is free he is
called in the known way.  He takes up his re-
ceiver and thereby completes over his own loop a
circuit for the feeding bridge velays A2 and B2
in the final selector. - After relay B2 has ener-

gized the following circuit is set up for winding -

I of the transformer Ue2: earth, contacts 28k
and 2862, winding I of the transformer Ue2,
battery and earth. An impulse is thereby in-
duced in winding IT of the transformer Ue? and
by way of glow lamp Gl and relay Rea disposed
in series therewith -effects the switching over of
the balancing circuit provided for normal calls
at the subscriber’s station Th in the same way
as in the case of the calling subscriker’s station.
The cireuits completely correspond to those of
the calling station Ta and will not therefore be
described. separately. After the energizing of
relay B2 in the final selector LW the locking ¢ir-
cuit for winding IT of relay ® is broken by the
opening of contact 28b2 relay K releases and
thereby on the one hand disconnects winding TI
of the transformer Ue from across the speaking

-leads and on the other hand breaks the normal

circuit through the winding I of the repeater Ue2.

The connection is released in the known way
through the replacement of the receiver at ‘the
calling subscriber’s station. The replacement of
the receiver at station Ta releases the mechanical
locking of relay Re. Relay Re releases and re-
establishes the original balancing circuit between
the microphone, receiver and transformer. On
account of the interruption of ithe subscriber’s
loop relays Al .and Bf in the group selector GW
release. ‘These bring.about the release of the pre~
selector. VYW and the:release.of the group selector

Relay ¥ in.addition breaks the &
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and after the called subscriber has replaced his .

receiver the release of the final selector LW. The
circuits for this operation do not concern the in-
vention and accordingly are not shown.

In Fig. 2 the criterion for the switching over of
the receiver and microphone circuits comprises
an induced impulse transmitted from the first
group selector to the calling and to the called
subscriber. Naturally other arrangements for
transmitting this criterion are possible.

Pig. 4 shows a further embodiment. All unim-
portant details are omitted from the figure. In
the group selector GW in place of a discriminator
a relay P{ is provided in the testing circuit of
the group selector in addition to the testing relay
P and this promotes the transmission of the
switching criterion to' the subscriber’s station.
This relay Pl can only energize in the testing
circuit when the group selector GW is set on a
particular level. This level may for example be
the level |. To the contacts of this level are
conhected the seizing relays C of the final selec-
tors as is shown in the figure. To the contacts
of the other levels, for example level 2, the seizing
relays C are likewise connected but with a re-
sistance Wi in series which prevents the addi-
tional relays Pl from energizing. If after being
seized by the calling subscriber Ta, the group
selector GW is set on level { relay Pl energizes.
Moreover, when the switch is set on level | a so-
called “level contact” dk is closed by the switch.
After the group selector has found a free line the
additional relay Pl energizes in the testing cir-
cuit in addition to the testing relay P and the
seizing relay C. Relay P! opens its contacts
42p1 and &4pi and closes its contacts 43pi and
45pl. The direction of the current to the sub-
scriber’s line is thereby reversed. The polarized
relay R which is  disposed across the speaking
lines at the subscriber’s station energizes in re-
sponse to this reversal of current. Relay R dis-
connects itself from the subscriber’s line at its
contact 467 but is held operated until the end of
the call, for example, by a mechanical device in
dependence upon the switchhook.

In the group selector GW relay Pl closes the
following circuit for winding I of the trans-

former Ue: earth, winding I of transformer Ue,

“level . contact” dk, contact 40pl, battery and
earth. An impulse is thereby induced in winding
II of the transformer Ue which since contact
41p1 opens after contact 48p! is transmitted over
the glow lamp GIi to winding I of relay K of the
final selector LW : earth, winding II of the trans-
former Ue, contact 4ipl, wiper b of the first group
selector, glow lamp GLI, winding I of relay K,

‘battery and earth. After the termination of the

impulse relay K holds up over earth, contact 41k,
winding IT of relay K, contact 48b2, battery and
earth. Relay K opens its contacts 49% and 5%
and closes its contacts 50k and 52k. After the
final selector has been set on the called sub-
scriber’s line the subscriber is rung again. When
he takes up his receiver the feeding bridge relays
A2 and B? in the final selector are energized
over the completed subscriber’s loop. After re-
lay B2 has energized the circuit for winding II
of relay K is broken by the opening of contact
4802 and relay K releases and accordingly opens
its contacts 80k and 52k and closes its contacts
49% and 51k. Current is thus reversed back to
the called subscriber’s line. The polarized relay
R at station Tb which corresponds completely to

-the polarized relay R at the station Ta energizes

in response to this reversal of current and in.the

2,200,814

same way as ab station "Ta effects the switchlng
over of the microphone and receiver circuits. -

Calls are also set up from different groups of

subscribers disposed in different exchanges.
Since the various groups of subscribers are con-
nected in a common multiple over the group

selectors subscribers which do not require any

switching over at their stations can also bring
about such switching by dialling the correspond-
ing characterizing number. In order to avoid
this the arrangement according to Fig. 5 can be
provided. ’

In Fig. 5 two groups of group selectors are
shown to which correspondmg groups of. sub-
scribers have access. - Only the testing wipers
of the group selectors, indicated by the reference
¢, are shown. The contacts I, II and III indicate
the varicus levels of the group selector over which
different’ directions are reached. 'The -criterion
for the switching over of the subscriber’s station
circuits is indicated in the same way as in Fig. 4
by an additional relay P! in the testing circuit
of the group selector. As is also shown in Fig. 4
the operation of this additional relay Pl is
dependent upon the resistance in the seizing cir-
cuits which are reached over the various levels in
the group selectors.

In the case of a call from the selector group
A in the level I which corresponds to a particular
direction, relay Pt of the seized group selector
of group A is energized together with the testing
relay since the only other resistance in the seiz-
ing circuit is relay C, and thus brings about the
switching over of the subscriber’s station circuit.

Switching over of the subscriber’s station circuits -

also takes place in the case of a call from the

10
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selector group B in the direction I as is shown -

in the figure.

In the case of a call from the selector group A
in the level II correspcending to another  direc-
tion, relay Pl does not energize on account of
the additional resistance Wil in series with the
seizing relay C so that no switching over takes
place at the corresponding subscriber’s station.

The same is frue in the case of a call from the =

selector group B in the direction II.

In the case of & call from the selector group A
in the level IIT corresponding to 'a third traffic
direction, relay P! again effects a switching over
of the station circuits on account of the seizing
relay C being disposed without other resistance
in the seizing circuit, but in the case of a call
from the selector group B in the direction IIT
no switching over of the station circuits takes

place since an additional resistance Wi2 is in- #

serted between the bank contact of the level TIT
of the seized selector and the multiple.

Finally it may be mentioned that the inven-
tion may be applied not only in the case of con-
ference calls, constituting s special type of call,
but also for example in the case of distant calls.
The switching over of the station circuits can
thus be effected in dependence upon the “long

40
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distance criterion” which is transmitted on long

distance calls or alternatively by the trunk group
selector disposed. in the connecting path - ini-
tiating the criterion for the switching over of
the station ecircuits when seized independently
of - a particular charactenzmg digit,

‘What is claimed is:

1. In an anti-side tone substation circuit hav-
ing means for preventing the receiver from be-
ing influenced by the currents from the- micro-
phone thereat, the provision of electro-respon-
sive switching means at the station: automatlcally
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operable only in certain calls from  said sub-
station for rendering said side tone preventing
means ineffective.

2. In a telephone system, a substation, means
for extending different connections therefrom,
said substation normally connected for side tone
prevention, and electro-responsive means in the
substation automatically operated only when cer-
tain connections are extended therefrom for
changing the connections at the substation to
remove the side tone preventing connections.

3. In a telephone system, a substation nor-
mally connected to prevent side tone in the re-
ceiver, means for extending connections there-
from and for establishing conference calls there-
from and a relasy in the substation automatical-
ly operated to change the substation from anti-
side tone to side tone whenever conference calls
are made therefrom.

4. In a telephone system, a pair of substations
each normally connected to prevent side tone in
the receivers by currents generated by the asso-
ciated transmitter, and means in each substation
automatically operated when a connection is ex-
tended from one to the other for changing the
connections in the associated substation so they
are not connected to prevent side tone.

5. In a telephcne system, a substation, the
transmitter and receiver of said substation nor-
mally connected to prevent side tone in the re-
ceiver caused by currents generated in the trans-
mitter, automatic switches for extending connec-
tions therefrom, and means in the substation,
controlled from the automatic switches, for
changing the connections in the substation so as
to permit side tone.

6. In a telephone system, a substation, a re-

lay in the substation for changing the connec-
tions thereof, means for extending a talking cir-
cuit therefrom, and means for transmitting an
induced impulse over said talking circuit to oper-
ate said relay.

7. In a telephone system, a substation, a relay
at the substation for changing the connections of
the transmitter and receiver in said substation,
means for extending a connection to said substa-
tion, and means for transmitting an induced im-
pulse to said substation over said connection to
operate said relay.

3. A telephone system as claimed in claim 7
in which said relay is connected to said substa-
tion through a glow lamp.

8. A telephone system as claimed in claim 6
in which said relay is held operated after the ter-
mination of said induced impulse.

10. In a telephone system, a substation, a re-
lay at the substation for changing the connec-
tions of the transmitter and receiver to said sub-

station, means for extending connections from

the substation, means for operating said relay
only when certain connections are extended, the
operation or non-operation of the relay depend-
ent on the traffic direction in which the connec-
tion is. extended. )

11. In a telephone system, substations, a re-
lay in each substation for changing the connec-
tions of the transmitter and receiver therein,
means for extending connections to and from
said substations and means for operating the re-
lay at a substation, where either the line is call-
ing or is called, said relays being operated in
each instance by a reversal of the direction of
current flow therein.

KURT WOLAK.

5 .

10

15

20

25

30

36



