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This invention relates to signaling systems and 
particularly to systems comprising electromag 
netic signal receiving means. 
The object of the invention is to provide a more 

Sensitive electromagnetic signal receiving means 
and to insure the accurate response of such a 
means to incoming signals under wider limits of 
line resistance, line insulation, and line capacity. 
In signaling systems in which Selective signals 

are created and transmitted by the alternate 
opening and closing of a signaling circuit, it is 
usual to employ an impulse relay for operation 
upon the closing of the Signaling circuit and 
release in response to the opening of the signal 
ing circuit. In such a system, the lines over which 
the signaling circuit is closed vary in length, in 
insulation resistance and in capacity; and the 
frequency with which the selective impulses are 
transmitted varies within certain limits. 
A feature of the present invention is a new 

and improved circuit arrangement in which the 
impulse relay is polarized and has a plurality of 
Windings, one winding being connected in con 
bination with a condenser SO as to increase the 
limits of line resistance, line insulation, and line 
capacity within which the relay will satisfactorily 
respond to signal impulses. An auxiliary in 
pulse relay controls the operation of an impulse 
register or selector switch, the contacts of the 
polarized impulse relay being used for control 
ling the circuits for charging and discharging the 
Condenser and the circuit for operating the auxil 
iary impulse relay. 
Another feature of the invention is an impulse 

receiving means comprising a polarized relay 
having one winding connected in a signaling 
circuit, an auxiliary relay controlled by the po 
larized relay to repeat the incoming signals to 
operate a register, and a condenser so connected 
in combination with a Winding of each of the 
relays that the condenser is charged in one direc 
tion in response to the operation of the polarized 
relay to hold this relay operated for a short in 
terval of time and is charged in the other direc 
tion in response to the release of the polarized 
relay to hold this relay released for a short in 
terval of time. The arrangement is, therefore, 
one adapted to correct for too short an opening 
of the impulse circuit and to correct for too short 
a closure of the impulse circuit between Succeed 
ing impulses of a series. 
Another feature of the invention is a polarized 

impulse receiving relay having One Winding con 
nected in a signaling circuit and a biasing Wind 
ing for holding the contact Springs in a On 

(C. 19-16) 
operated position. When there is no current in 
the signal receiving winding, the biasing circuit 
being controlled SO as to be more effective when 
the contact springs are in operated position than 
when in non-operated position. 
A better and more complete understanding of 

the invention may be obtained by considering the 
Specific embodiments of the invention. ShoWn in 
the drawing which forms a part of this speci 
fication. The invention is not, however, limited 
in its application to these specific arrangements 
and is, in general, applicable to any signaling 
System in which Selective signals are created by 
the opening and closing of a signaling circuit. 

Referring to the dra Wing, 
Fig. 1 represents an automatic telephone Sys 

tem comprising a subscriber's station A and in 
pulse receiving means IR; 

Fig. 2 also represents an automatic telephone 
system comprising a subscriber's station A and 
impulse receiving means IR, the specific embodi 
ment of the invention in the impulse receiving 
means of Fig. 2 being somewhat different from 
its embodiment in the impulse receiving meanS 
of Fig. 1. 
The apparatus at station A includes a dial fo, 

or an equivalent impulse sender, and is con 
nected by line to a central office or exchange 
in which automatic switching equipment is pro 
vided for establishing a connection between the 
line and an idle impulse receiving means IR in 
response to the removal of the receiver at station 
A to Originate a call. The impulse receiving means 
IR may be used to directly control, in Succession, 
each of a train of selective Switches to complete 
a desired connection or may be used to Operate 
a register which thereafter controls the various 
switches through which a desired connection is 
established. Reference may be had to chapter 3 
of the second edition of Automatic Telephony, 
by Smith and Campbell, for a description of an 
automatic telephone system comprising Switches 
of the well-known Strowger type which are con 
trolled by the dial impulses when dialed. Refer 
ence may be had to Patent No. 1,395,977, granted 
to F. A. Stearn et al., November 1, 1921 for a de 
scription of a system comprising Switches of the 
power-driven panel type which are revertively 
controlled by a register-controller, set in accord 
ance with trains of impulses created by the oper 
ation of the dial at any calling Subscriber's sta 
tion to which the register-controller is connected. 
The impulse receiving means IR in Fig. 1 com 

prises a polarized impulse relay 3, a condenser 
20, an auxiliary impulse relay 2, a slow-to 
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2 
release relay 22, and a register or Selector 23. 
The polarized in pulse relay 3 has three Wind 
ingS, the upper Winding being connected, upon 
extension of the line it to the impulse receiv 
ing means IR, in a signaling circuit which in 
cludes the conductors of line . , the dial , and 
one winding of the dial tone transformer 2. 
The middle Winding of relay 3 is a biasing Wind 
ing which upon energization is effective to posi 
tion the contacts of the relay as shown in the 
drawing. The biasing Winding is connected be 
tween a network consisting of resistors 4, 5 
and 6 and a network consisting of resistors 7, 
8 and f9, the strength of the biasing current 

being automatically varied by the operation and 
release of relay 3 as hereinafter described. The 
lower Winding of relay 3 is connected in series 
With condenser between the netWork consist 
ing of resistors A, 5 and 6 and the network 
consisting of resistors 7, 8 and 9. Upon con 
nection of the line to the impulse receiving 
means IR, ground is connected to resistor to 
Complete a circuit through the biasing Winding 
of relay 3; and ground is also connected to the 
arnature of relay 3, thereby closing a circuit 
through the lower winding of relay 3 and re 
sistor 9 for charging condenser 2. The charg 
ing of Condenser 20 by the current in this circuit 
is interrupted as soon as relay 3 is sufficiently 
energized by the current in the signaling circuit 
to open its back contact; and whatever charge 
may have accumuiated in condenser 2) is there 
upon immediately discharged through the lower 
Winding of relay 3, the direction of current being 
such as to aid the complete operation of relay 3. 
The closing of the front contacts of relay 3 
causes the operation of the auxiliary impulse 
relay 2 and the charging of condenser 2 in the 
opposite direction to that in which it is charged 
when the back contacts of relay 3 are closed, the 
charging current being effective to energize the 
lower Winding of relay 3 in the aiding direction 
With respect to the energization of the upper 
winding of relay 3. The condenser charging 
and discharging currents are, however, of no 
particular importance at the time the line is first 
connected to the impulse receiving means IR. 
The aforementioned operation of the auxiliary 
impulse relay 2 causes the operation of the slow 
to-release relay 22 and nothing further occurs 
until the subscriber at station A operates the 
dial 0. 
When the dial AG is operated and the signaling 

circuit over the conductors of line is opened 
at the contacts of the dial to transmit the first 
impulse of a series, relay 3 hegins to release and 
as SOOn as its front contacts are opened the aux 
iliary impulse relay 2 releases, thereoy closing 
a circuit for operating the register or selector 23. 
The opening of the front contacts of relay 3 
causes the discharge of condenser 28 through 
the lower winding of relay 3, the current through 
this winding being in a direction to aid the con 
plete release of relay 3, AS soon as the back 
contacts of relay 3 are closed, the current 
through the lower winding of relay 3 is con 

75 

tinued in the same direction to charge coindenser 
20 in the opposite direction to that in which it 
is charged with relay 3 operated, this current 
being effective to insure that relays 3 and 2 
remain released for a certain minimum interval 
of time, which interval is long enough for the 
register 23 to be operated. Upon the closing of 
the signaling circuit at the contacts of the dial 
at the end of the first impulse, relay 3 begins 

2,071,078 
to reoperate and as soon as its back contacts are 
opened, condenser 2 is discharged through the 
iOWer Winding of relay 3, the current through 
this Winding being in a direction to aid the con 
plete reoperation of relay 3. As soon as the 
front Contacts of relay 3 are again closed, re 
lay 2 reoperates and condenser 2 is again 
charged, the charging current being in the aiding 
direction. With respect to the current through the 
upper Winding of relay 3 and effective to insure 
that the front contacts of relay 3 remain closed 
for a definite mininuin interval of time Which 
is sufficient to permit the response of register 23 
and prevent the release of relay 22. 
Thus the lower winding of relay 3 in com 

bination with condenser 2 is effective, in re 
sponse to the opening of the signaling circuit 
through its upper Winding, to aid its complete 
release and insure that it remain released for a 
certain minimum interval of time and, in re 
sponse to the closing of this signaling circuit, to 
aid its complete operation and insure that it re 
main operated for a certain mininnum interval 
of time. 
When relay 3 is released, that is with its back 

contacts closed, the junction point a between re 
sistors 4 and 5 and the biasing Winding is at 
its highest potential above the negative pole of 
battery, and the junction point b between resist 
ance and 8 and the biasing Winding is at its 
lowest potential above the negative poie of bat 
tery, the biasing current being at its raininnum. 
so as to render the relay more easily operated. 
When relay 43 is operated, that is with its front 
contacts closed, the junction point C is at its 
lowest potential above the negative pole of bat 
tery and the junction point b is at its highest 
potential above the negative pole of battery, the 
biasing current being at its maxiraunia so as to 
render the relay nore easily released. Thus, 
when the relay operates, it is automatically put 
in condition to be more quickly responsive to 
the opening of its operating circuit; and, When 
the relay releases, it is automatically put in con 
dition to be more quickly responsive to the clos 
ing of its operating circuit. The changes in bias 
ing current take place immediately when the re 
lay contacts shift from one position to the other 
and tend to have an effect opposite to that of 
the condenser 20, but are not large enough to 
materially affect the advantages gained by the 
condenser charging and discharging Currents 
through the lower winding of relay 3. 
The inpulse receiving neans it in Fig. 2 is 

similar to that shown in Fig. 1 and comprises the 
polarized impulse relay 33, a condenser 48, aux 
iliary impuise relay 4i, slow-to-release relay 42 
and register or selector 43. Whereas in Fig. 1 
there are six resistors for controlling the impulse 
relay biasing and condenser circuit and the back 
contact of the auxiliary impulse relay is used for 
operating the register or selector, in Fig. 2 three 
of these resistors have been Ornitted. Due to the 
use of only the three resistors 37, 38 and 39 and 
the use of the back contact of relay 33 for Oper 
ating the register 43, the condenser 48 is charged 
in only one direction instead of being charged 
first to battery potential in one direction and 
then to battery potential in the opposite direc 
ion as in the arrangeinent of Fig. 1. For the 
same reason, the biasing of the polarized relay 33 
is changed only upon the closing of its front con 
tact instead of being changed both upon the 
breaking of its back contact and also upon the 
closing of its front contact. To obtain the de 
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sired results, resistor 38 has a somewhat lower 
resistance than the corresponding resistor 8 of 
Fig. 1 and the efficiency of the condenser charg 
ing and discharging current is therefore slightly 
leSS than in the arrangement of Fig. 1. As soon 
as the front contact of relay 33 opens, upon the 
opening of the signaling circuit over line if at the 
Contacts of dial , the condenser 4 starts to dis 
charge in a direction to aid its complete release 
and hold the back contacts closed for a definite 
minimum interval; but upon the closing of the 
dial contacts at the end of the impulse, relay 33 
Inust close its front contact before there is a con 
denser charging current, which current is, there 
fore, only effective to hold the relay operated for 
a definite minimum interval of time. 

It is to be noted that in Fig. 2 the register, or 
selector, operating circuit is controlled by the back 
contact of the polarized impulse relay 33, where 
as in Fig. 1 the corresponding circuit is controlled 
by the back contact of the auxiliary impulse 
relay. The arrangement shown in Fig. 2 may, 
therefore, have an advantage, over that shown in 
Fig. 1, in that operation of the register, or selector, 
is effected directly by the primary impulse re 
ceiving relay, the possibility of impulse distortion 
resulting from the repeating of the impulses by an 
auxiliary inpulse relay being thereby avoided. 
What is claimed is: 
1. In a signaling System, a line, a signal sender, 

a signal receiving relay, a circuit including said 
line and Sender and a winding of said Siginal re 
ceiving relay, an auxiliary signal relay controlled 
by Said signal receiving relay, and means con 
prising a condenser for aiding the complete opera 
tion of Said Signal receiving relay in response to 
the closing of said circuit. 

2. In a signaling system, a line, a signal sender, 
a signal receiving relay, a circuit including said 
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line and sender and a winding of said signal re 
ceiving relay, an auxiliary signal relay controlled 
by Said Signal receiving relay, and means conn 
prising a condenser for aiding the complete re 
lease of Said signal receiving relay in response 
to the opening of said circuit. 

3. In a signaling System, a line, a signal sender, 
8, signal receiving relay, a circuit including said 
line and Sender and a winding of said signal re 
ceiving relay, an auxiliary signal relay controlled 
by Said Signal receiving relay, and means com 
prising a condenser for aiding the complete opera 
tion of said signal receiving relay in response to 
the closing of said circuit and for aiding the 
complete release of said signal receiving relay in 
response to the opening of said circuit. 

4. In a signaling System, a line, a signal sender, 
a Signal receiving relay, a circuit including said 
line and sender and a winding of said signal re 
ceiving relay, an auxiliary signal relay controlled 
by said signal receiving relay, and means compris 
ing a condenser for insuring that upon operating 
in response to the closing of Said circuit said sig 
nal receiving relay remains operated for not less 
than a certain interval of time. 

5. In a signaling System, a line, a signal sender, 
a signal receiving relay, a circuit including said 
line and Sender and a winding of said signal re 
ceiving relay, an auxiliary signal relay controlled 
by Said signal receiving relay, and means com 
prising a condenser for insuring that upon re 
lease in response to the opening of said circuit 
said signal receiving relay remains released for 
not less than a certain interval of time. 

6. In a signaling System, a line, a signal sender, 
a signal receiving relay, a circuit including said 

3 
line and Sender and a winding of Said Signal re 
ceiving relay, an auxiliary signal relay controlled 
by said signal receiving relay, and meanS COn 
prising a condeiser for insuring that upon Oper 
atting in response to the closing of Said circuit Said 
signal receiving relay remains operated for not 
less than a certain interval of time and upOn re 
lease in response to the opening of said circuit 
remains released for not leSS than a certain inter 
Val of time. 

7. In a signaling System, a line, a signal sender, 
a signal receiving relay, a signaling circuit includ 
ing said line and Sender and a winding of said 
relay, a condenser, a first circuit including said 
condenser and another Winding of said relay, a 
second cir£uit including said condenser and said 
other Winding of Said relay, and means compris 
iig contacts of said signal receiving relay for clos 
ing said first circuit when said relay is released 
and for closing said second circuit when said relay 
is operated. 

8. In a Signaling system, 3, line, a signal sender, 
a signal receiving relay, a Signaling circuit includ 
ing said line and Sander and a Winding of said 
signal receiving relay, a condenser, a circuit in 
citiding Said condenser and another winding of 
said signal receiving relay, an auxiliary signal 
relay controlled by said signal receiving relay, 
and a circuit including Said condenser and said 
other winding of said signal receiving relay and 
a Winding of said auxiliary signal relay. - 

9. In a Signaling System, a line, a signal sender, 
a polarized signal receiving relay, a signaling 
circuit including said line and Sender and a wind 
ing of Said relay, a biasing circuit including a 
Second Winding of Said relay, the current in said 
biasing circuit being in electromagnetic opposi 
tion to the current in said signaling circuit, a 
condenser, a circuit including said condenser and 
a third winding of said relay and normally closed 
contacts of Said relay, and a circuit including 
said condenser and said third winding of said 
reiay and nortially open contacts of Said relay. 

10. In a signaling Systein, a line, a signal 
Sender, a polarized Siginal receiving relay, a sign 
nailing circuit including said line and sender and 
a, Winding of said Irelay, a biasing circuit includ 
ing a second winding of said relay, the current 
in Said biasing circuit being in electromagnetic 
opposition to the current in said signaling circuit, 
and means including contacts of Said relay for 
altering the biasing circuit. 

li. In a signaling System, a line, a signal 
Sender, a polarized signal receiving relay, a sig 
naling circuit including said line and sender and 
a Winding of Said relay, a biasing circuit includ 
ing a second winding of said relay, the current 
in said biasing circuit being in electromagnetic 
Opposition to the current in said signaling circuit, 
and means for altering the biasing circuit to aid 
the release of the relay. 

12. In a Signaling System, a line, a signal 
Sender, a polarized signal receiving relay, a sig 
naling circuit including said line and sender and 
a Winding of said relay, a biasing circuit includ 
ing a Second Winding of said relay, the current 
in said biasing circuit being in electromagnetic 
opposition to the current in said signaling circuit, 
and means for altering the biasing circuit to aid 
the operation of the relay. 

13. In a signaling System, a line, a signal 
Sender, a signal receiving relay, a signaling cir 
cuit including said line and sender and a Winding 
of Said relay, a condenser, two circuits each in 
cluding Said condenser and another winding of 
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4. 
said signal receiving relay, one of said two circuits 
being closed while said relay is operated and the 
other while said relay is released, and a third 
circuit including said condenser and Said other 
Winding of the Signal receiving relay. 

14. In a signaling System, a line, a signal 
sender, a signal receiving relay, a Signaling cir 
cuit including said line and sender and a Winding 
of Said relay, a condenser, a circuit including said 
condenser and including contacts and another 
Winding of said signal receiving relay, and a 
permanently closed circuit including said con 
denser and said other winding of the signal re 
ceiving relay. 

15. In a signaling system, a line, a Signal 
sender, a polarized signal receiving relay, a sig 
naling circuit, including said line and Sender and 
a winding of said relay, a biasing circuit includi 
ing a second Winding of said relay, the current in 
said biasing circuit being in electronagnetic Op 
position to the current in said signaling circuit, a 
condenser, a permanently closed circuit including 
said condenser and a third Winding of Said relay, 
a circuit including said condensei' and Said third 
winding of said relay and normally close con 
tacts of Said relay, and a circuit including Said 
condenser and said third Winding of Said relay 
and normally open contacts of Said relay. 

16. In a signaling systern, a line, a Signal 
sender, a polarized signal receiving relay, a Sig 
naling circuit including said line and Sender and 
a winding of said relay, a biasing circuit includ 
ing a second winding of said relay, the current in 
said biasing circuit being in electromagnetic Op 
position to the current in said Signaling circuit, 
an auxiliary signal relay controlled by Said Signal 
receiving relay, a condenser, a permanently closed 
circuit including said condenser and a third Wind 
ing of said signal receiving relay, a circuit closed 
through said condensei and third Winding of Said 
signal receiving relay by the operation of Said 
signal receiving relay, and a circuit closed 
through said condenser and third Winding of 
said signal receiving relay and the Winding of Said 
auxiliary signal relay by the release of Said Signal 
receiving relay. 

17. In a signaling system, a line, a signal Send 
er, a signal receiving relay having a line Wind 
ing and a biasing winding, a circuit including Said 

2,071,078 
line and sender and the line winding of said 
signal receiving relay, a circuit including the bias 
ing Winding of said relay, the current in Said bias 
ing winding being electromagnetically opposed to 
the current in said line Winding, and means com 
prising resistors and the contacts of said signal re 
ceiving relay for decreasing the biasing current 
When said relay is released, 

18. In a signaling System, a line, a signal send 
er, a signal receiving relay having a line Winding 
and a biasing Winding, a circuit including said 
line and sender and the line winding of said signal 
receiving relay, a circuit including the biasing 
Winding of said relay, the current in said biasing 
Winding being electronagnetically opposed to the 
current in Said line Winding, and means con 
prising resistors and the contacts of Said Signal 
receiving relay for increasing the biasing cur 
rent When said relay is operated. 

19. In a signaling System, a line, a signal send 
er, a signal receiving relay having a line winding 
and a biasing Winding, a circuit including said 
line and sender and the line winding of said sig 
nal receiving relay, a circuit including the bias 
ing Winding of said relay, the current in said 
biasing Winding being electronagnetically op 
posed to the current in Said line winding, and 
means comprising resistors and the contacts of 
said relay for increasing the biasing current when 
said relay is operated and decreasing the bias 
ing current when said relay is released. 

20. In a signaling System, a line, a signal send 
er, a signal receiving relay having a line wind 
ing, a biasing Winding and a third winding, a 
circuit including said line and sender and the 
line Wi)iding of said relay, a circuit including 
the biasing winding of said relay, the current in 
Said biasing Winding being electromagnetically 
opposed to the current in said line winding, 
means comprising resistors for increasing the 
iasing current when said signal receiving relay 

is operated and for decreasing the biasing cur 
rent when said signal receiving relay is released, 
an auxiliary signal relay controlled by said signal 
receiving relay, a condenser, and circuits includ 
ing said condenser and said third winding of 
Said Signal receiving relay. 
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