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UNITED STATES PATENT OFFICE 
TELEPHONE SUBSTATION CRCUIT 

Roswell H. Herrick, Oak Park, Ill., assignor to 
Automatic Electric Laboratories, Inc., a corpo 
ration of Delaware 
Application May 10, 1943, Serial No. 486,383 

17 Claims. (CI. 179-81) 
The present invention relates generally to in 

provements in telephone substation circuits hav 
ing incorporated therein coupled signal current 
channels for the transmission of incoming and 
outgoing signal currents and, more particularly, 
to improvements in such substation circuits for 
preventing interaction between the signal chan 
nels during the calling interval in which the 
substation is calling another substation. 
In numerous installations the telephone sub 

station circuit is provided with incoming and 
outgoing channel amplifiers to provide loudspeak 
ing telephone communication Service. In the 
usual telephone substation circuit a hybrid Sys 
tem. Or anti-sidetOne impedance network is pro 
vided for preventing signal currents developed 
during the operation of the transmitter from be 
ing transmitted to the receiver and for similarly 
preventing signal currents incoming over the line 
extending to the substation from being trans 
mitted to the transmitter for reproduction. In 
such an arrangement one of the factors which de 
termines the efficiency of Sidetone Suppression is 
the impedance of the talking circuit established 
by way of two connected subscriber lines. Since 
this impedance is not the same for any two 
different established connections, the hybrid sys 
tem of each substation is usually balanced to 
provide maximum sidetone suppression efficiency 
for average line conditions. In those SubStation 
circuits which are provided with amplifiers for 
incoming and outgoing signal currents, the con 
ditions of unbalance introduced in the substa 
tion circuit by the impedances of the lines over 
which an established connection extends may 
become intolerable. This is particularly true in 
an excharage area where the subscriber lines are 
of widely different lengths. In order to obviate 
or minimize the interaction or singing which 
may result due to unbalance of the Substation cir 
cuit occasioned by unfavorable line conditions, 
signal control switching means may be provided 
in the substation circuit for selectively blocking 
the channels when not in use. Such signal con 
trol switching means, however, are not effective 
during that interval in which the substation Sub 
scriber is calling another substation. Accord 
ingly it becomes apparent that the hybrid Sys 
tem or anti-sidetone impedance network is not 
effective until connection has been completed 
with a called subscriber station. This unbal 
ance existing in the substation circuit therefore 
will permit an interaction between the incoming 
and outgoing channel amplifiers, which is con 
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has responded to the call. 

occurs only during the calling interval and will 
cease as soon as the called substation answers, 
this condition may be particularly annoying even 
though it does not persist for any great length 
of time and it does not impair communication 
between substations after the called substation 

Accordingly it would 
be desirable to provide Some means for obviat 
ing the possibility of interaction between the in 
coming and outgoing channel amplifiers during 
the calling period. 

It is an object of the present invention to 
provide improved telephone Substation appara 
tus of the character described, wherein at least 
one of the channel amplifiers is disabled Sufi 
ciently to prevent such interaction occurring be 
tween the channel amplifiers as to bring about a 
condition commonly known as "howling.' 

It is another object of this invention to provide 
an improved telephone substation circuit with 
means for disabling at least, one of the channel 
amplifiers upon initiation of a call from the 
substation, together with means responsive to the 
completion of a connection at a called Substation 
for terminating the aforementioned disabling 
action. 

It is a further object of this invention to pro 
vide an improved telephone substation appa 
ratus of the character described with means un 
der the control of the dial tone, ring-back tone, 
or a dial calling device to disable at least one 
of the channel amplifiers during the calling in 
terval. . . . 

Still another object of the present invention is 
to provide an improved telephone substation ap 
paratus of the character described with means 
under the control of the dial tone, ring-back tone, 
or a dial calling device for disabling at least one 
of the amplifiers during the calling interval, to 
gether with means responsive to the upper range 
of voice frequency currents received from the 
called substation to restore the channel ampli 
fier to normal operating condition. 
A still further object of the present inven 

tion is to provide an improved telephone Substa 
tion apparatus of the character described where 
in one of the channel amplifiers is coupled to a 
control circuit for disabling at least one of the 
channel amplifiers during the Calling interval, 
and in response to voice signals received from 
the called substation, the channel amplifiers are 
restored to normal operating condition and the 
control circuit is disconnected from its associated 
channel amplifier for the entire communication monly referred to as 'howling.' While "howling' 65 period. 
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. The present invention is applicable to telephone 
substation circuits of various types having in 
coming and outgoing channel amplifiers to pro 
Wide loudspeaking telephone communication. 
Some Substation circuits provide only loudspeak 
ing telephone communication service, and oth 
erS provide a Selection between the loudspeaking 
telephone and the conventional telephone. In 
Some substation circuits the amplifiers are com 
pletely disabled or blocked when not in use, 
whereas in other arrangements the channel am 
plifiers when not in use are disabled to a certain 
degree. In each case the gain of the disabled 
channel amplifier is reduced sufficiently to pre 
vent any appreciable interaction between the 
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and to render ineffective the disabling appara 
tus. In order to insure a relatively rapid resto 
ration of the channel amplifiers to normal oper 
ating condition, still further circuit arrangements 
may be provided Such as an arrangement where- . 
by a capacitor or other energy storage device is 
initially charged during the initial application 
of a disabling action which is brought about by 
the operation of the relay. In response to the 
answer from the called "substation the charged 
capacitor is discharged through the relay, there 
by to cause the relay to be restored rapidly and 

... positively to its normal or unlocked position. 

transmitter and the receiver at the -substation. 
Various control circuits are also used to enable 
and disable the channel amplifiers in accordance 
With the direction of the flow of Signal trans 
mission. 
The present invention is applicable to any of 

these substation circuit arrangements since all of 
them are subject to the condition of unbalance 
of the telephone line which would permit inter 
action between the incoming and outgoing sig 
nal channels to bring about a condition com 
monly called "howling' during the calling in 
terval. The present invention is shown as being 
applied to an automatic dial telephone. In ac 
Cordance With the present invention means are 
provided responsive to the initiation of a call for 
rendering all or part of the channel amplifiers 
inactive during this interval and means are pro 
vided responsive to the completion of a connec 
tion. With a called substation for again restoring : 
the operation of the channel amplifiers. At least 
one of the channel amplifiers may be disabled 
by applying thereto a bias sufficient to reduce 
the gain level thereof or by a simple arrange 
ment such as short-circuiting the transmitter, 
the loudspeaker, or the input circuit of the out 
going channel amplifier. While certain advan 
tages may be obtained by the application of one 
or the other of the alternatives referred to, it is 
believed that these are not necessary for a com 
plete understanding of the present invention and, 
hence, these various methods have merely been 
indicated by showing an arrangement for short 
circuiting the transmitter. One method of ob 
taining disabling responsive to the initiation of 
a call is by the use of off-normal contacts on 
the dial calling device which, upon initial actu 
ation of the dial, operate to lock in a relay which 
disables at least one of the channel amplifiers 
until the called substation responds. High-pass 
filter means are coupled to the incoming chan 
nel. amplifier so that in response to an answer 
from a called Substation the disabling means may 
be rendered ineffective and normal operation of 
the channel amplifiers may thereby be restored. 
Another method of obtaining a disabling of at 

least one of the channel amplifiers during the 
calling period is to provide a control circuit which 
is responsive to the dial tone to disable at least 
one of the channel amplifiers. Since the dial 
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tone is interrupted during dialing, a dial device 
is provided with off-normal contacts to insure 
the maintenance of the disabling action and after 
dialing has been completed the apparatus which 
responded to the dial tone will now be responsive 
to the ring-back tone to continue to disable at 
least one of the channel amplifiers until other 
means operating in response to the higher voice 
frequencies received from the called substation 
become effective to disconnect the control circuit 
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Further features of the invention pertain to 
various arrangements of the circuit elements 
whereby the above and additional operating fea- . 
tures are obtained. 
The invention, both as to its organization and 

method of operation, together with further ob 
jects and advantages thereof, will be understood 
readily by reference to the following déscription 
taken in connection with the accompanying draw 
ings in which Figure 1 illustrates a substation 
circuit having incorporated therein certain of the 
features of the invention as briefly outlined 
above; Fig. 2 illustrates a substation circuitar 
ranged in a different manner than Fig. 1 and 
Wherein the initial disabling action is brought 
about in response to the dial tone; and Fig. 3 
shows a substation circuit similar to that shown 
in Fig. 2 which is provided with the additional 
feature of an arrangement for insuring a rapid 
restoration of the initial disabling relay to its 
normal or unlocked position. 

Referring more particularly to Fig.1, there is 
illustrated,a substation circuit connected to a tele 
phone line 0 which may form part of a con 
ventional automatic telephone system, the dis 
tant end thereof terminating at the telephone 
eXchange. Briefly described, the circuit includes 
a transmitter or microphone i? and a loudspeaker 
f2, each provided with suitable channel ampli 
fiers 3 and 4 coupled to a hybrid network or 
other balancing circuit arrangement 5. Each 
of the channel amplifiers 3 and f4 may be pro 
Vided with a plurality of stages of amplification 
in accordance with the requirements to be met at 
a particular substation. One of the interme 
diate stages of the incoming channel amplifier f4 
which is coupled to a control circuit has been 
shown as having an input transformer 6, a vac 
uum tube 7, and an output transformer 8. The 
control circuit is coupled to the intermediate stage 
of amplification of the incoming channel am 
plifier by the capacitor 9 which is connected to 
the make contacts G3 of a relay, OO which is 
provided with two opposing coils 0 and 102. 
The relay 0 is furthermore provided with two 
additional make contacts 04 and (05, the former 
contacts being arranged to provide a short 
circuit across the microphone?, thereby to rep 
resent one form of circuit arrangement for dis 
abling the outgoing channel amplifier 3. The 
Substation is provided with a dial calling device 
2 having off-normal contacts 22 which will be 
closed upon the initial actuation of the dial de 
Vice 2. The off-normal contacts .22 are con 
nected in parallel with make contacts 05 of 
relay foo and in series with a source of voltage 
23' and one winding 02 of the relay 00. The 
contacts 03 of the relay 00 are arranged to 
connect the high-pass filter 23 between ground 
and the anode circuit of the vacuum tube fi. The 
high-pass filter is so constructed and arranged as 
to transmit only the upper range of voice fre 
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quencies So that the control circuit will be re 
Sponsive to the answer of a called Substation. 
The high-pass filter 23 is coupled by a transformer 
24 and a voltage divider to the control electrode 
of a vacuum tube 26. The vacuum tube 26 has 
an anode connected through the Winding 0 of 
the relay. 00 which may be suitably by-passed by 
a capacitor 27. The other terminal of the relay 
winding () is connected to the positive terminal 
of a Suitable source of potential for the Vacuum 
tube 26. The capacitor 27 which is connected 
across the winding 10 of the relay 00 is pro 
vided to lower the plate load impedance of the 
vacuum tube 26 Sufficiently in order to obtain 
the maximum possible change in anode current 
With a given applied voice Voltage to the control 
electrode. 
When a substation Subscriber desires to com 

municate with another substation, the channel 
amplifiers 3 and 4 are conditioned for Opera 
tion by a suitable switch, not shown, which con 
nects a source of power to the required power 
supply. Thereupon the subscriber initiates the 
outgoing call by actuating the dial calling device 
2, thus closing the off-normal contacts 22 upon 
initial actuation of the dial. The contacts 22 
being closed complete a circuit from the battery 
23 through the winding O2 of the relay 00, 
which thereupon closes all of the make contacts 
103, 04 and 05. The latter make contact to5 
is in parallel with the off-normal contacts 22 of 
the dial 2 so that the relay is locked into opera 
tion. The relay, having operated, has disabled 
at least one of the channel amplifiers, as by clos 
ing of the contacts. O4 the input to the channel 
amplifier 3 has been short-circuited. The con 
trol circuit is now also connected to the inter 
mediate stage in the incoming channel amplifier 
14 by the closing of the contacts 03 which con 
nect a capacitor 9 to the high-pass filter 23. 
Since at least one of the channel amplifiers of 
the associated circuits has been disabled, there 
is no possibility of interaction between the micro 
phone and the loudspeaker which might bring 
about a condition of "howling' during the calling 
operation. 
The vacuum tube 26 is preferably arranged so 

that it is biased at or near the plate current cutoff 
and, hence, the anode current will increase with 
an increase in applied voice current Voltage. 
When the called substantion responds a portion 
of the incoming voice frequency energy appearing 
in the incoming channel amplifier 4 will be 
transmitted through the high-pass filter 23 to 
the input of the vacuum tube 26, thus causing 
increased anode current to flow. The relay wind 
ing O is arranged to oppose the relay Winding 
02 and the resulting increase in anode current 

of the vacuum tube 26 is sufficient to release the 
relay, thereby to restore the disabled channel am 
plifier to normal talking condition and also to 
disconnect the control circuit from the substa 
tion circuit. The high-pass filter 23 is provided 
so that the control circuit will not be responsive 
to ring-back tone but will respond only to an 
answer from the called substation. At the end 
of the communication period the circuit just 
described will again be subject to the condition 
of howl since no means are provided for further 
disabling any of the channel amplifiers or pre 
venting the interaction therebetween,' but this 
howl now may have a useful purpose since it will 
remind the substation operator that the equip 
ment should be restored to its initial condition. 
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there is shown a telephone line 30 being con 
nected by a hybrid network or other balancing 
network 3 with incoming and outgoing channel 
amplifiers 32 and 33 connected respectively to a 
loudspeaker 34 and a microphone 35. Each of the 
channel amplifiers is provided With a plurality of 
stages of amplification, and of these only an 
intermediate Stage has been shown for the in 
coming channel amplifier 32. This stage may 
include an input transformer 36, a vacuum tube 
37, and an output transformer 38. 
The control circuit is arranged to prevent inter 

action between the incoming and outgoing chan 
nel amplifiers during the calling period, and this 
control circuit is coupled to the incoming channel 
amplifier by a suitable capacitor 39 which is con 
nected through the break contact 22 of a relay 
20 to the common conductor between a low-pass 

filter 4 and a high-pass filter 42, which in turn 
are each grounded. The low-pass filter 4 is de 
signed to transmit only the lower voice frequen 
Cies, in which range are found the dial tone and 
the ring-back tone. The low-pass filter 4? is con 
nected to a suitable coupling circuit including a 
transformer A3 and a voltage divider 44 to the in 
put or control electrode of a vacuum tube 45. The 
anode of the vacuum tube 45 is connected through 
a current limiting resistor 46 and one winding f 
of a relay 0 and the break contacts 23 of relay 
f 20 to the positive terminal of a suitable source of 
anode voltage. The resistor 46 and the relay 
winding are suitably by-passed by a capaci 
tor 48 which lowers the impedance of the plate 
circuit sufficiently that the vacuum tube 45 may 
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Reference may now be had to Fig. 2 wherein 75 

be properly responsive to the voice frequency cur 
rents which will be impressed upon the control 
electrode. The vacuum tube 45 is preferably 
biased at or near the plate current cutoff so that 
its plate current increases in response to applied 
loW frequency alternating current Voltage, there 
by to operate the relay O. The relay O is pro 
vided with make contacts 3 arranged to disable 
the outgoing channel, by placing a short-circuit 
across the microphone 35 or the input tube of the 
outgoing channel amplifier 33. The relay ff0, 
therefore, is arranged to become operative in re 
sponse to the dial tone as soon as the incoming 
and outgoing channel amplifiers 32 and 33 are 
conditioned for operation, preparatory to the ini 
tiation of a telephone call. The substation is pro 
vided with a dial calling device 49 which is pro 
vided with a pair of off-normal contacts 5 con 
nected in series with a source of potential 52, one 
winding if 2 of relay 0, and a pair of resistors 
53 and 54. The common juncture of the resistors 
53 and .54 is connected to a grounded capacitor 
55. The capacitor 55 is provided so that the cir 
cuit including the relay winding 2 and the re 
sistors 53 and 54 will have a time constant suffi 
cient to hold over operation of the relay ff0 into 
the period. When ring-back tone is impressed 
through the low-pass filter 4 upon the control 
tube 45, whereupon the other winding it of the 
relay Will again become effective to hold the 
relay in operated position. 
The high-pass filter 42 is connected through a 

coupling circuit including a transformer 56 and 
a voltage divider 57 to the control electrode of a 
Vacuum tube 58 which has an anode connected 
to the Winding of the relay 20 which, in turn, is 
connected to a suitable Source of anode voltage. 
The Winding of the relay 20 is by-passed by a 
capacitor 59 which lowers the impedance of the 
plate circuit sufficiently so that the maximum 
possible change in anode current will occur with 
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a given applied ivoice voltage. The relay 20 is 
provided with make. contact 2 and break icon 
tacts 122 and 23. The make contact 12 fiscon 
nected between the anode of the vacuum tube:58 
and a grounded resistor 6. The break contacts 
22 are connected between the coupling capacitor 
39 and the filters 4 and 42 so that when the relay 
120 is energized the control circuit is disconnect 
ed from the communication circuit. The break 
contact 23 is connected between the Source of 
anode Voltage and the 'winding if f of Irelay - 0 
so as to deenergize the relay? 0 upon the receipt 
of an answer from "a called Station, thereby to 
remove the disabling action of this relay from 
the communication circuit. 
Whenever.it is desired to initiate a call: a suit 

able, Switch, not shown, is actuated to supply, the 
necessary energy to condition the incoming and 
outgoing channel amplifiers for operation. As 
soon as the channel amplifiers are conditioned 
for Operation the dialtone, appearing across the 
line 30 will be impressed through the coupling ca 
pacitor. 39 to the circuit between the low-pass 
and high-pass filters 4 and 242. The high-pass 
filter 42 cannot pass either "the dial tone or the 
ring-ba,2k.tone signals, but these currents are 
transmitted by the low-pass filter 4. Therefore, 
upon initial energization of the channel ampli 
fiers the low-pass filter 4 will transmit dial tone 
to the input of the vacuum tube 45 which, in turn, 
responds by an increase in anode current so as to 
bring about actuation of the relay 0. The re 
lay 0, having been actuated, disables at least 
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One of the channel amplifiers by the closing of the 
short-circuit; contacts 3 connected across the 
microphone 35. The:Substation subscriber there 
upon actuates the dial calling device 49, thus clos 
ing the off-normal contacts 51, whereupon the 
Winding. 2 is energized to continue to hold up 
the relay O which is no longer energized by the 
anode current of the vacuum tube 45, since initial 
actuation of the dial 49 has interrupted the dial 
tone. The circuit through the relay winding 2 
of the relay, 0 has a time constant provided by 
the capacitor 55 and the resistors 53 a.d54 such 
that the relay if 0 remains energized through the 
dialing operation, and into the period in which 
ring-back tone will be transmitted, over the line 
38 to the incoming channel amplifier. 32. The 
ring-back tone, is then transmitted through the 
coupling capacitor 39 and the low-pass filter 4f 
to the vacuum tube 45 so that increased anode 
current again flows, thereby to energize the relay 
Winding of the relay ff0. Thus during the 
initial calling Operation at least one of the chan 
nel amplifiers or the circuits associated therewith 
is disabled so as to prevent interaction between 
the incoming and outgoing communication chan 
nels. 
When the called 'substation subscriber answers 

the upper range of voice frequencies will be trans 
mitted by the high-pass filter 42 to the control 
grid of the vacuum tube 58, thereby to cause in 
creased anode current flow to actuate the relay 
20. The relay 20 opens the contacts 23, there 
by deenergizing the relay'? Oso as to restore this 
relay to normal condition, thereby removing the 
disabling: action brought by the energization of 
this relay. The entire control circuit is discon 
nected from the communication channels by the 
opening of the break contacts 22 of the relay 
20. The relay 20 locks itself into operated 

position by closing of the contacts - f2 so that the 
anode potential Source transmits current through 
the winding of the relay 20, the closed contacts 
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f2 and the current limiting resistor; 6. The 
control circuit...therefore is locked out of circuit 
from the incoming and outgoing communication 
channels during the ensuing telephone conversa 
tion. At the termination of the telephone con 
versation the incoming and outgoing communica 
tion channels will be subject to interaction: and 
"howling' so that the substation . operator will 
throw the switch to deemergize the power supply 
which supplies the energy to the incoming and 
outgoing channel amplifiers. Thus the power 
is removed from the relay 20 which thereupon 
is released, thus restoring the control circuit to 
its. Original condition, 
Since telephone subscribers are accustomed to 

communicate. Over.a. 'System which is simultane 
ously two-Way, thus permitting him to answer 
promptly or even interrupt, a subscriber will:ex 
pect to start conversion immediately upon 
hearing the called party's acknowledgment of his 
call. This requires rapidland positive operation 
of the relay fo. In order: that this operation; he 
both rapid and positive there is shown a circuit 
arrangement in Fig. 3 which in other respects 
is similar to the disclosure of Fig.2 and, hence, 
identical parts have been given corresponding 
reference characters. The relay if 0 in Fig. 3,in 
addition to the make contact: 3, is provided with 
make Contact 4. The relay f2 is provided 
With make contact : 2, break contact .22 and 
break-make: contact. 24. The low-pass filter: 4 
which energizes the Vacuum tube 45 supplies en 
ergy thereto so that anode current flows through 
the circuit including a resistor:46 and one wind 
ing of the relay O which is connected 
through the break contacts 24 of the relay 20 
to: the positive side of the anode potential for the 
vacuum tube; 45. When the relay; 10 is operated 
the disabling contacts 3 are closed and, in addi 
tion, contacts. f4 are closed so...as to connect a 
capacitor 65 through a clurrent limiting resistor 
66 to ground. The capacitor 65 is therefore con 
nected in a circuit which receives energy from 
the :Source of anode potential for the vacuum 
tube 45, thereby to charge this capacitor to a pre 
determined potential. During the initial calling 
period the relay of 0 is initially-energized in re 
Sponse to the dial tone, and subsequently ener 
gized by the off-normal contacts, 5 of the dial 
device 49, -and-after the dialing operation again 
by the ring-back-tone through the winding, fl. 
The capacitor. 65 therefore is, being charged dur 
igg the initial calling period. 
When the anSWer is received from the called 

Substation the upper range of voice frequencies 
is transmitted through the high-pass filter. 42 to 
the control tube., 58. to bring about actuation of 
the relay 20 which locks itself into position by 
the closing. of the contacts 12. The relay .20 
disconnects the control circuit from the com 
munication, channels by...opening the contacts. 22. 
At the same time the break-make contacts. 24 
are actuated so that the capacitor. 65 is removed 
from a charging circuit and connected directly 
across the winding. of the relay O which just 
previously, was energized by anode current from 
the vacuum tube 45. The capacitor. 65, however, 
has been charged to an opposite potentialso 
:that now current rapidly passes through the 
winding in the opposite direction, thereby 
:causing rapid deemergization and demagnetiza 
tion of the relay fo, so that this relay rapidly 
releases thus: Opening its contacts f3. Thereby 
the disabling action of the relay, if 0 is removed 

5 in a time interval sufficiently short: So, that.com 
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munication from the calling substation may be 
started immediately in response to an anSWer re 
ceived from the called substation. The remain 
ing operation of the control circuit being identi 
cal to the circuit described in connection with 
Fig. 2, Will require no further explanation. 
While numerous embodiments of the invention 

have been disclosed, it will be understood that 
various modifications may be made therein which 
are Within the true Spirit and Scope of the in 
Vention. 
What is claimed is: 
1. In an automatic telephone substation hav 

ing incoming and outgoing channel amplifiers 
interconnected with a telephone line by a bal 
ancing network, the combination comprising 
means including a relay for disabling at least 
one of said amplifiers during a calling interval, 
means including a high-pass filter and a vacuum 
tube arranged to be responsive to voice currents 
received from the called substation, and circuit 
means interconnecting said tube and said dis 
abling relay for releasing said relay thereby to 
restore said amplifiers to 'normal condition. 

2. In an automatic telephone substation hav 
ing incoming and outgoing channel amplifiers 
interconnected with a telephone line, the combi 
nation comprising a control circuit coupled to all 
intermediate stage of the incoming channel an 
plifier, means associated with said control cir 
cuit for disabling at least one of Said amplifiers 
during a calling interval, and means actuated by 
said control circuit for disconnecting said Cons 
trol circuit in response to an answer from a 
called substation for the duration of communi 
cation between tWO Substations. 

3. In an automatic telephone. Substation hav 
ing incoming and outgoing channel amplifiers 
interconnected with a telephone line, the combi 
nation comprising a control circuit coupled to 
an intermediate, stage of the incoming channel 
amplifier, said control circuit including a relay 
actuated at the beginning of a calling interval 
for disabling at least one of Said amplifiers dur 
ing the calling interval, a high-pass filter and a 
vacuum tube arranged to be responsive to voice 
currents received from the called. Substation, a 
circuit means interconnecting said Vacuum tube 
and said disabling relay for releasing said relay 
in response to an answer from a called substa 
tion thereby to restore said amplifier to normal 
and for disconnecting said control circuit for the 
duration of communication between two sub 
StationS. 

4. In an automatic telephone substation hav 
ing incoming and outgoing channel amplifiers 
interconnected with a telephone line, the com 
bination of a dial calling device, means controlled 
by Said device upon actuation of Said dial for dis 
abling at least one of said amplifiers, and means 
responsive to the voice currents received from a 
called Substation for terminating the disabling 
action of said first means. 

5. In an automatic telephone spubstation hav 
ing incoming and outgoing channel amplifiers 
interconnected with a telephone line, the combi 
nation of a dial calling device having off-normal 
contacts, means controlled by said off-normal 
contacts of Said device upon actuation of said 
dial for disabling at least One of Said amplifiers, 
and means operated responsive to voice frequen 
cies received from a called substation subscriber 
for terminating the disabling action of said first 
eaS. 
6. In an automatic telephone substation hav 
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ing incoming and outgoing channel amplifiers 
interconnected with a telephone line by a bal 
ancing network, the combination of a dial calling 
device having auxiliary off-normal contacts, 
means including a relay controlled by Said off 
normal contacts of said calling device upon actu 
ation thereof for disabling at least one of said 
amplifiers, and means operated responsive to 
voice frequencies received from a called substa 
tion for terminating the disabling action of said 
first means by releasing said relay. 

7. In an automatic telephone substation hav 
ing incoming and outgoing channel amplifiers 
interconnected with a telephone line, the com 
bination comprising means responsive to the dial 
tone for disabling at least one of said amplifiers, 
means for holding said amplifier disabled during 
the calling interval, and means responsive to the 
upper range of voice frequencies received from 
the called substation for rendering ineffective said 
disabling means. 

8. In an automatic telephone substation hav 
ing incoming and outgoing channel amplifiers 
interconnected with a telephone line, the com 
bination comprising means responsive to the dial 
tone for disabling at least one of said amplifiers, 
means including off-normal dial contacts for sub 
Sequently holding said amplifier in disabled con 
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: dition, means responsive to ring-back tone for 
continuing to hold said amplifier in disabled con 
dition, and means responsive to the upper range 
of voice frequencies received from the called sub 
station for rendering ineffective said disabling 
means. 

9. In an automatic telephone substation hav 
ing incoming and outgoing channel amplifiers in 
terconnected with a telephone line by a balanc 
ing network, the combination comprising means 
responsive to the dial tone for disabling at least 
one of said amplifiers, means including off-nor 
mal dial contacts for subsequently holding said 
amplifier in disabled condition, means respon 
sive to ring-back tone for continuing to hold said 
amplifier in disabled condition, and means in 
cluding a high-pass filter and a rectifier arranged 
to be responsive to the upper range of voice cur 
rents received from the called substation for ren 
dering ineffective said disabling means. 

10. In an automatic telephone substation hav 
ing incoming and outgoing channel amplifiers 
interconnected with a telephone line, the com 
bination with a control circuit coupled to an in 
termediate Stage of the incoming channel am 
plifier, Said control system including means re 
sponsive to the dial tone for disabling at least 
one of said amplifiers, means including off 
normal dial contacts for subsequently holding 
said amplifier disabled, means responsive to 
ring-back tone for continuing to hold said am 
plifier in disabled condition, a high-pass filter 
and a vacuum tube arranged to be responsive to 
the upper range of voice currents received from 
the called substation, and means controlled by 
said high-pass filter and vacuum tube for render 
ing ineffective said disabling means and for 
disconnecting said control circuit for the dura 
tion of communication between two substations 

11. In an automatic telephone substation hav 
1ng incoming and outgoing channel amplifiers 
interconnected with a telephone line, the com 
bination comprising a control circuit coupled to 
Said incoming amplifier to be responsive to signal 
currents passing therethrough including low 
paSS filter means arranged to disable at least 
One of said amplifiers in response to a dial tone, 



6 
a dial calling: device: provided with off-normal 
contacts, means controlled by said contacts: for 
Subsequently holding said amplifier disabled dur 
ing the dialing period, means-associated with said 
low-paSS filter means for holding, said amplifier 
disabled in response to ring-back-tone, and high 
paSS filter means, arranged in response to the 
upper range of Voice: frequencies received from 
a called Substation to disconnect said control cira. 
cuit from Said, amplifier thereby, to restore said 
amplifiers to normal: condition. 

12. In an automatic telephone substation have 
ing incoming; and outgoing channel amplifiers 
interconnected with a telephone line, the come 
bination: comprising a control circuit coupled to 
Said, incoming amplifier. to be responsive to signal 
currents, passing therethrough, said control: cir 
cuit, including a relay; arranged to disable: at 
least One of said amplifiers, low-pass-filter means 
arranged to be responsive to dial, tone-to-eners 
gize. Said relay, means for maintaining said relay 
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energized during. a calling interval, and high 
paSS. filter means- arranged in response: to the 
upper, range of, voice-frequencies received from 
a. called substation, to disconnect said, control 
circuit from said amplifier thereby, to restore 
said amplifiers to normal condition: 

13. In an automatic telephone substation-hay- . 
ing incoming and outgoing channel amplifiers 
interconnected, with a telephone line, the come 
bination, comprising a control circuit coupled to 
said incoming amplifier to be responsive to signal 
currents, passing therethrough including a relay 
arranged to disable at least one of said amplic 
fiers, low-pass filter, means arranged to be re 
sponsives to ai dial tone to energize, said relay, 
a dial, calling, device provided with off-normal 
contacts, means interconnecting said relay, and 
said contacts for subsequently holding. Saidams 
plifier disabled, during the dialing period, said 
means associated with said.low-pass filter means 
operating. to hold said. amplifier. disabled in re 
sponse to. ring-back tone, and high-pass filter 
means arranged in response to the upper range 
of voice frequencies received from.a. called. Subs 
station, to disconnect, said, control, circuit from said amplifier thereby to restore... said amplifiers 
to normal condition. 

14. In an automatic telephone substation hav 
ing, incoming and outgoing channel amplifiers 
interconnected with a telephone line, the com 
bination comprising.a. control. circuit. coupled to 
Said incoming. amplifier to be responsive...to sigs 
nal currents. passing, therethrough, including: a 
plural winding relay arranged to disable at least 
one of said amplifiers, low-pass filter. means ar 
ranged to be responsive.to. dial tone to energize 
one...winding, of, said relay, a. dial. calling, device 
provided with off-normal contacts, a Second 
winding of said, relay being controlled by, said 
contacts for, subsequently, holding, said amplifier 

30 

2,369,144. 
15. In an automatic telephones substationshav ing incoming and outgoing channel amplifiers 

interconnected with a telephone: line; the come 
bination comprising a control circuit coupled to 
Said incoming amplifier: to be responsive to sigs 
nal currents, passing, therethrough; including: a 
relay arranged to disable at least one of said am 
plifiers; , low-pass filter means arranged to be 
responsive to dial tone: to energize, said: relay, a 
dial calling device provided with off-normalicon 
tacts, means controlled by said contacts for subs 
sequently holding said amplifier disabled dur. 
ing the dialing period, said.low-pass filter means 
being operative: to hold said relay, in energized 
position...in response to ring-back tone, a second 
relay connected to be energized: from high-pass 
filter means in response: to: the upper ranges of 
voice: frequencies: received from a called: substate 
tion, means controlled by said latter relay for dis 
connecting said control circuit. from said ame 
plifier, and means controlled by said:latter relay 
for rapidly releasing said first relay. 

16. In an automatic telephone substation have 
ing incoming, and outgoing: channel, amplifiers 
interconnected with a telephone line, the con 
bination, comprising a control circuit coupled to 
said, incoming amplifier to be responsive: to sig 
nal currents passing therethrough including are: 
lay arranged to disable at least one of said ama 
plifiers, low-pass filter means arranged: to be're 
Sponsive to dial tone to energize said relay, means 
for holding said: relay in energized condition 
throughout. a... calling. interval, a second relay 
connected to be energized from high-pass, filter 
means in response to the upper range of voice 
frequencies received from a called substation, 
means controlled by said latter relay for discon 
necting, said control, circuit from, said. amplifier, 
a capacitor arranged to be...charged by, operation 

40 of Said first relay, and means controlled by said 
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disabled, during: the dialing...period, said. first re 
lay winding, associated with said low-pass filter 
means...being operative to hold said...relay, in ener 
gized position...in response...to. ring-back tone, and 
high-pass filter means, arranged in response to 
the ; upper range of voice frequencies received 
from a called substation to deemergize said relay 
and to disconnect said control circuit from said 
amplifier, thereby to restore said amplifiers to 
normal condition. 

65 

70 

second relay," for discharging said... charged 
capacitor through said first relay to insure rapid 
release: thereof. 

17. In an automatic, telephone substation have 
ing incoming; and outgoing, channel amplifiers 
interconnected, with a telephone line, the con 
bination comprising a control circuit coupled to 
Said incoming amplifier to be responsive to sigs 
nail, currents: passing therethrough, including a 
relay arranged to disable. at least one of Said 
amplifiers, low-pass filter, means arranged to be 
responsive to dial tone to energize said relay, a 
dial, calling device provided with off-normal con 
tacts, means controlled by Said contacts for Sub 
sequently holding said amplifier disabled during 
the dialing period, said low-pass filter means 
being operative to hold said, relay in: energized 
position in response to:ring-back tone, a second 
relay connected to be energized from high-pass 
filter means in response: to the upper range of 
voice frequencies received from a called substa 
tion, means controlled by said latter relay for 
disconnecting said control circuit from said am 
plifier, a capacitor arranged' to be charged by 
Operation of Said first relay, and means controlled 
by Said latter relay for discharging said charged 
capacitor through said first relay, to insure rapid 
release thereof. 
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