
May 14, 1940. K. WOLAK 2,200,814 
TELEPHONE SYSTEM 

Filed July 24, 1937 3. Sheets-Sheet l 

INVENTOR. 
KURT WOLAK 

- 2-62-6- ATTORNEY. 

  



May 14, 1940. K. WOAK 2,200,814 
TELEPHONE SYSTEM 

Filed July 24, 1937 3. Sheets-Sheet 2 

s 

INVENTOR. 
KURT WOLAK 

ATTORNEY. 

  



K. WOLAK 2,200,814 
TELEPHONE SYSTEM 

May 14, 1940. 

  



5 

O 

2 5 

30 

35 

irthpCirtant that one puts up with the di: 

Patented May 14, 1940 

UNITED STATES 
2,200,814 

2,200,814 

PATENT OFFICE 

FELEPHONE SYSTEM 
Kurt Wolak, Rerlin, Gieramany, assignior to 
Sierneas & Eigeiske Aktiengesellschaft, Sienners 
stadt, near 3erin, Gertiary. . 
Application July 24, 1937, Serial No. 155,423 

is Gerry arey August 31, S36 
11 Claims. (C1, 179-33) 

The invention relates to a circuit arrange 
Yent for telephone systems having subscribers' 
stations at which any influencing of the receiver 
at a particular station by the curi'eists grgduced 
iia the microphene of the same statioya is pre 
Vented by naeans of a big racing circuit. 
As is kiaown such arrangements have the ad 

vantage that the talking party is not disturbed 
by room noises GF by his own speech which can 
be detected in the receiver. Such circuits, agw 
sever, involve an undesired dairpig of the out 
'gging and in goining speech currents. 

Nolinally the first mentioned advantage is so 
4:32,32 

tage of the dailping... There are, howe:ge, tele 
phone systems in Which in articular cases it is 
not so much the balancing which is imp(sigfani, 
as a transmission of speech which sihail be as 
free as possible fronn danping, i.e. it? givia. Ehe 
maximum possible sound intensity. In ories to 
take account of this requirement switching meal:S 
are associated with the subscriber's static a.c., 
cording to the invention which when a gal 
lar type of call is established or wien a call is 
established in a particular direction disco;nect 
the balancing circuits at the subscribers' stations 
which are connected together and connect the 
receivers and microphones to the SibScribes's' 
lines in circuits which are independent of one 
all other. 

Fig. 1 shows a line having a plurality of sub 
stations embodying the invention. . . . . 

Fig. 2 shows a SWitching System in which is 
balancing circuits at the substations are cit in 
dependent upon the establishinent of calls in a 
particular direction. . . . . 

Fig. 3 shows the circuit of a local battery sub 
scriber's station. 

48) 
Fig. 4 is a further modification in skeleton form 

showing the Switches for extending a connection 
between two substations. . 

Fig. 5 shows the modified arrangement in which 
two groups of group selectors are shown. 
The attached figures show embodiments of the 

invention. Only those details are show in which 
are necessary to enable the invention to be in 
derstood. 

Fig. 1 shows an arrangement in which title bal 
ancing circuit is switched over at the subscribers' 
stations in dependence upon the particular type 
of call, for example a conference call. In Fig. 1 
a line circuit is represented having subscribers I, 
II and III. All the subscribers' stations are con 
structed in identical manner. All the circuit 
details are shown at Subscribers' stations. I at: 

speecki transforger. Ue battery and earth. 

and iiii. 

II. 2 he fieferences are the same at all the sta 
tions. Individual cails can be set up between 
two suscribers and also conference calls in which 
any particular subscriber can connect the other 
subscribers together in a conference call. When 
a conference call is set up an amplifier Wst com 
Inc. to all the stations is connected up. 
The establishment of an individual call will 

first be described. If subscriber I for example 
desires a connection to subscriber II he sets his 
selecting device, of which the wiper d is show{a, 
on the contact associated with the desired sub 
scriber II. When this has taken place he de 
presses the caling key RT and thereby closes the 
circuit for an indicating sighal at the callied sub 
Scriioer's station: earth, battery, calling key RT 
(ti:rgwi to the right) wiper d, lead 5, wiper d 
at station II, calliag key RT in the rest position, 
switchhook contact fu , indicating signal, SZ 
and earth. " . . . 

At the called suisscriber's station II an iridi 
-cator is operated and the subscriber takes up 
his receiver and thereby closes the contacts hu2, 
it:3, at 3, 2:8, hat. and illu3. operated by the 
switchheck. At the same tinae contact it: is 
opened. By contact hui a “seized' lamp Bef 
is switched on at the called subscriber's station. 
3y cortia:t. ii:2 the speech transformer Je is 

O 

connected te lead 6. At contacts hu.3 the micro 
phone feeding circuit is completed over: earth, 
£entact it).3, iaicrophone M, winding of tie 

e 
cperatical of the other contacts of the switch 
took is Cfs). Sigilitical ice for this call. 
. . At the 

key RT to the left-hand position and thereby 
Similarly gloses the contacts hit, hi3, his , i. 6 

former Uee is connected over the calling key RT 
in the rest position and wiper d to lead 6. The 
“seized' lamp Be is switched on at the calling 
Station by contact ilu, furthermore, the micro 
phone feeding circuit is completed by contact 
Et3. Ehe operation of the other contacts of the 
switchhook is without significance. Conversa 
tion can now take place. The speech currents 
at both stations pass over the speech transformer 
Ue. The circuit of the transformer is arranged 
in the known manner so that the microphone 
M. which is fed from a local source, is coupled 

calling station I the subscriber also 
takes up his receiver after restorizig the caling 

Kiere also at contact hit 2 the trans 
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inductively over a winding III to the windings 
and IT of the transformer which are connected 

to the lead S. Winding II is in series with a 
jealancing coil N. The telephone. T is connected 55 
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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 line switch to normal at 
the calling station. . 

If a subscriber, for example, 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 following circuit: earth, battery, 
choke-coil. Dr, key GT, lead 3, the branch lead 
to the R. relays at each subscriber's station, con 
tact hu5 of the Switchhook, the Windings of the 
relays R and earth. Relay. R. energizes at each 
station. Contact r is opened and contacts r2 
to 25 are closed. Contact rS operates a visual 
signal SZ2 at each subscriber's station. Through 
the opening of contact r 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 r2 the telephone T at all the subscribers' 
stations is connected directly to the common 
line . The incoming Speech currents Since they 
are no longer damped can pass in amplified 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 
II of the transmitter are connected to the com 
non lead 3 over contacts r and hu4. The micro 
phone currents also pass to the line in amplified 
form since the bridge circuit involving a diminu 
tion of current is removed. 
Through the opening of contact hu5 the relays 

R. of the stations are disconnected from the 
common lead 3. The relays lock up, however, 
over: earth, winding of relay R, contact r3, 
switchhook contact hu6, battery and earth. 
When ail 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 hu.8 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 RW 

in addition to the relays R at the individual sta 
tions and this is associated with the amplifier 
WSt which is common to all the subscribers’ sta 
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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 RW and 
earth. Relay RW closes its contacts rvy and there 
by completes the striking circuit (indicated dia 
grammatically) for the amplifier Wst. 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 
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the output transformer Aue of the amplifier Wst 
all the microphones and telephones are coupled 
together over the amplifier. The subscribers can 
converse together over the amplifier Wst. 
The conference call is released in that the 

conference call Switch GT is restored in the call 
ing Station I whereby relay RW 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 
filt 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 
up his receiver, thereby closing the Switchhook 
contacts hul and hut2. A line relay in the pre 
selector WW 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 WW has found 
a free line the relays A? and Bi energize in the 
group Selector GW Over the Subscriber's loop. 
Relay Wi is energized over: earth, contact 8c, 
winding of relay W, contact af, 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 switch. Four levels of the 
group selector are indicated in the drawing. Over 
level 3 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 
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preselector VW. Subscriber Ta now transmits 
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vertical magnet in the known Way. The group 
selector is set on the third level. At the end. 
of the vertical motion it searches freely for a line 
leading to a further group Selector or as indicated 
in the figure directly to a final selector LW. 

60 

A discriminating device in the form of a rotary 
switch is associated with the group selector GW, 
the rotary magnet Dm and the wiper dm being . 
shown. When the group selector is set by the 
first impulse train the discriminator is also set 
on the contact 3, this taking place in the follow 
ing Way: 
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when relay Al falls back for the first time re 
lay V2 energizes. Relay. V2 is short-circuited 
impulsively during the impulsing at contact fa. 
and holds up on account of its slow-to-release 
feature. When relay Af energizes again for the 
first time the following circuit is completed for 
the rotary magnet Dm of the discriminator: 
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2,200,814 
earth, the winding of the rotary magnet Dan, 
contacts 2a:, .32 and 32nt, battery and earth. 
The rotary magnet of the discriminator is ad 
vanced in this way to contact. 3. At the end of 
the inpuise train relay W2 is again short-circuited 
by contact 3 disc that it releases and now closes 
the following circuit for relay X: earth, contact 
4y2, wiper dirt of the discriminator in position 3, 
winding of the slow relay X, winding I of relay 
U, battery and earth. Relay U locks up over: 
earth, contacts 38c, 3 ful, winding II of relay U, 
battery and earth. Through the opening of Con 
tact 32 the original energizing circuit of the 
rotary magnet Dm is broken. Relay X at conta?t 
Tic closes the circuit for the slow relay Y. At Con 
tact a relay X closes a circuit for Wirading II 
of relay A. An impulse is thus induced for Wind 
ing I of relay A and passes to earth over lead (i. 
of the calling subscriber's line, wipera of the 
preselector VW, the glow lamp. GT, relay Rd, 
lead b of the Subscriber's line, wiper b of the pre 
selector WW, and the winding of relay B. Relay 
Ra at station Tcl has energized by this inpulse. 
At the end of this impulse the arnature of relay 
Ra is held in the operated position nechanically 
independence upon the Switchinook or SWitchhock 
pin in any known way. The locking of the relay 
is only released again when the receiver is re 
placed. Relay Ra opens its contacts dra, fird 
and 4ra and closes its contacts 2ra, 37a and 
15ra. Through the opening of contacts C, and 
4ra, the microphone M at the subscriber's st3tios 
which is disposed in parallel with Winding and 
the balancing-eleraent it is disconnected from the 
speech transformer Traiad is connected directly 
across the Speaking leads at contact act aid 
5ra. The receiver T at station Ta, which is in 

ductively coupled to windings I and II of the 
speech transformer over winding II of the trans 
former is connected across the Speaking leads 
over contact 3rd and the Switchhook contact 
hu2 the galancing element N being disconnected 
at the same time. Thus the shunt constituted 
by winding I of the transformer and the balanc 
ing element N is disconnected as regards the 
outgoing currents fron the microphonel?. The 
incoming speech currents are also leSS danped 
in their passage to the telephone T. On acCourt 
of the disconnection of the balancing element N. 
The embodiment represents a systern 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 I 
of relay Ra is energized by the induced impulse 
and by closing contacts Sira, and tra 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 Cons 
tact Shu, contact 8ra, winding II of relay Rd, 
battery and earth. 

In the group selector GW (Fig. 2) relay X 
completes a circuit for the rotary magnet Dm. 
over contact Sac. The discriminator takes a fur 
ther step and is thereupon advanced to normal 
over an interrupter Which is not ShoWin. Relay 
X thereupon releases, relay Y holds up after the 
release of relay X in the following circuit: earth, 
winding of slow relay Y, contacts g and 6m, 
battery and earth. 

After the reception 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 c of the group 

against further seizure. 
LW the seizing relay C is energized in the normal. 

3. 
selector in the known way. Relay P brings the 
group selector to rest, and guards the called line 

In the final selector 

Way. After the energizing of relay P in the first 
group selector the following circuit is set up for 
reiay Pl: earth, contacts 9p and 2g, winding 
of relay PA, battery and earth. Relay Pi ener 
gizes and closes the following circuit for Winding 

of the transformer Ue: earth, contacts 2p 
and 22g, winding I of the transformer Ue, battery 
aid earth. On account of the closing of this 
giguit; an impulse is induced in Winding II. Of 
the transformer Ue which energizes relay Kin 
the final selector LW over lead b: earth, winding 
II of the transformer Ue, winding of relay M, 
centacts 23y and 24.g., wiper b of the group 
selector C.W. glow lamp Gl, winding I of slow 
relay K, battery and earth. In this circuit relays 
it &ndigenergize. Relay Min the group selector 
GW opens its contact 6m and thereby breaks the 
locking circuit for relay Y. Relay Y releases and 
thus opens the circuit for winding and II of 
the transformer Ue. This terminates the in 
dLiced inguise. 
circuit for relay P. at contact by. 

Relay K is energized by the induced impulse in 
the final Selector Was already inentioned. Re 
lay . Y. holds up after the termination of the 
induced inguise in the following circuit: earth, 
contact 25k, winding II of relay K, contact b2, 
battery and earth. In addition relay K connects 
Winding it of a transformer Ue? across the 
Speaking leads by closing its contact 2k. Fur 
thermore, relay K by closing its contact 28k pre 
pales 2, circuit for Winding I of the transformer 
Ue. 
The final selector LW is now set by the sub 

Scribe Ta, by two further impulse trains. If the 
called Subscribe indicated by Tb 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 relays A2 and B2 
in the final selector. After relay B2 has ener 
gized the following circuit is set up for winding 

of the transformer Ue: earth, contacts 28k 
and 29b2, winding I of the transformer Ue2, 
battery and earth. An impulse is thereby in 
duced in winding II of the transformer Ue2 and 
by Way of glow lamp Gil and relay Rd, disposed 
in series therewith effects the switching over of 
the balancing circuit provided for normali calls 
at the subscriber's station Tb in the same way 
as in the case of the calling Subscriber's station. 
The circuits 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 cir 
cuit for winding II of relay E is broken by the 
opening of contact 28 b3 relay K releases and 
thereby on the One hand disconnects Winding II 
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. To releases the mechanical 
locking of relay Rd. Relay Rd releases and re 
establishes the original balancing circuit between 
the microphone, receiver and transformer. On 
account of the interruption of the Subscriber's 
loop relays. Ai and B in the group Selector GW 
release. These bring about the release of the pre 
selector WW and the release of the group selector 

Relay Y in addition breaks the 
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4. 
and after the called subscriber has replaced his 
receiver the release of the final Selector W. 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. 

Fig. 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 Pf 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 P 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 
connected 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 P. from energizing. If after being 
Seized by the calling Subscriber Ta, the group 
selector GW is set on level relay Pll 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 P energizes in the testing cir 
cuit in addition to the testing relay P and the 
seizing relay C. Relay P opens its contacts 
42p and 44p and closes its contacts 43pi and 
45p. 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 46r 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 P closes the 
following circuit for Winding I of the trans 
former Ue: earth, winding I of transformer Ue, 
“level contact' dk, contact 40p?, battery and 
earth. An impulse is thereby induced in winding 
II of the transformer Ue which since contact 
4p opens after contact 40p is transmitted over 
the glow lamp Gill to winding I of relay K of the 
final selector LW: earth, Winding II of the trans 
former Ue, contact 4p, wiperb of the first group 
selector, glow lamp GL, Winding I of relay K, 
battery and earth. After the termination of the 
impulse relay K holds up over earth, contact 47k, 
winding II of relay K, contact 48b2, battery and 
earth. Relay K opens its contacts 49k and 5k 
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 B2 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 
48b2 and relay K releases and accordingly opens 
its contacts 50k and 52k and closes its contacts 
49k and 5 kc. 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 at station Ta effects the switching 
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 corresponding groups of sub 
scribers have access. Only the testing wipers 
of the group selectors, indicated by the reference 
c, are shown. The contacts I, II and III indicate 
the various 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 Pf 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 P 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 
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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 Corresponding to another direc 
tion, relay P 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 true in the case of a call from the 
Selector group B in the direction. 

In the case of a call from the selector group A 
in the level III corresponding to a third traffic 
direction, relay Pf 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 III 
no switching over of the station circuits takes 
place Since an additional resistance Wi2 is in 
Serted between the bank contact of the level III 
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 a special type of Call, 1. 
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 
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 circuits when seized independently 
of a particular characterizing 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 automatically 
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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 relay in the Substation automatical 
ly operated to change the Substation from anti 
Side tone to side tone whenever conference calls 
are made therefron. 

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 telephone 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 

5 

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 in 
pulse to said subStation over Said connection to 
Operate said relay. 

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

9. A telephone System as claimed in claim 6 
in which said relay is held operated after the ter 
mination of Said induced impulse. 

i0. 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. 

ll. 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. 

KURTWOLAK. 
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