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This invention relates to telephone systems and 
particularly to means for controlling the dura 
tion. Of the application of ringing current to a cir 
cuit interconnecting two telephone exchanges. 

it is the object of this invention to provide a 
simple, economical and reliable arrangement for 
automatically disconnecting a signaling current 
Source from a telephone circuit after the lapse of 
a predetermined period of time following its con 
nection thereto. 
This object is attained in accordance with a 

feature of the invention by utilizing a gaseous 
Conductor tube for controlling the disconnection 
of the signaling current source from the tele 
phone circuit. 
Another feature of the invention resides in the 

USe of tinning means for introducing a time lag 
in the operation of the gaseous conductor tube 
Whereby the disconnection of the signaling cur 
ient Source from the telephone circuit is delayed 
for a predetermined period of time. 
These and other features of the invention will 

be readily Understood from the following detailed 
deScription made with reference to the accom 
panying dra Wing Which discloses a ring-down 
trunk circuit or tie line interconnecting two tele 
phone exchanges, such as two central offices, two 
private branch exchanges or one central office 
and a private branch exchange, and its associated 
equipment for controlling the time duration of 
a, Signal transmitted from one exchange to the 
Other. 
The tie line or trunk circuit L. is shown termi 

nating in a jack J at One eXchange and extending 
therefrom to another exchange. To signal the 
distant exchange by way of the circuit Li, an op 
erator having access to jack Jinserts therein the 
plug P associated With one of her cord circuits. 
This act causes relay to operate in a circuit 
extending from grounded battery, winding of re 
lay , conductor , normally closed lower con 
tacts and armature of relay 2, conductor 3 to 
ground on the auxiliary jack contacts of jack J. 
Though the relay is shown to be operated from 
ground on the auxiliary jack contacts, it is to be 
understood that a sleeve relay, operating in re 
Sponse to the Seizure of line I, may be used for the 
same purpose without departing from the Spirit of 
the invention. 

Relay , in operating its two inner armatures, 
opens the forward end of the circuit L and con 
nects to the other end thereof the signaling cur 
rent source . . . Current from this source ener 
gizes signaling equipment at the distant exchange 
in a manner Well known in the art, 

(CI. 179-84) 
The gaseous conductor tube T is shown com 

prising two cathodes 5 and 5 and an anode 7. 
The batteries, A, B, C and D constitute the tube 
batteries and are of the same Voltage, approxi 
mately 45 volts. It Will be noted that prior to the 5 
Seizure of the circuit I, cathode 6 is connected to 
the negative side of battery C by Way of the upper 
normally closed contact and Outermost arnature 
of relay 0, and that cathode 5 is directly con 
nected to the negative terminal of battery B. 10 
Under this condition, there is no difference of 
potential across the cathodes 5 and 6 which are 
bridged by the condenser 8 and resistance 9 so 
that the tube does not become ionized. 

However, when relay f operates and attracts 15 
its upper outer armature, the positive terminal of 
battery A is Substituted for the negative termi 
nal of battery C. Since negative 45 volts is con 
nected to cathode 5 and positive 45 volts is now 
connected to cathode 6, there will be effectively 90 20 
Wolts across the two cathodes which are shunted 
by the condenser 8 and resistance 9. In the 
present case, the breakdown voltage of the tube is 
90 volts. However, due to the shunt condenser 
and resistance, this breakdown potential across 25 
the Cathodes is not reached immediately but is 
realized only When the condenser 8 becomes fully 
charged; that is, the condenser must be charged 
to the ionizing potential of the tube before ioniza 
tion takes place. The capacity of the condenser 30 
i8, therefore, in conjunction with the series re 
sistance Will determine the time which elapses be 
tWeen the time When 90 volts is connected across 
the cathodes and condenser in multiple and when 
ionization occurs. It is evident, therefore, that 35 
by adjusting the capacity of condenser 8 and the 
resistance 9 the time lag which is introduced may 
be regulated. 
When ionization occurs between the cathodes 

E5 and 6, the cathode-anode path of the tube T. 40 
will break down because of the difference of po 
tential between then and sufficient current will 
be paSSed in the anode circuit to battery D to 
CauSe relay 2 to operate. Relay 2, in operating, 
establishes a locking circuit for itself which may 45 
be traced from grounded battery E, upper arma 
ture and front contact of relay 2, conductor 20, 
Conductor 2 to ground (not shown) on the sleeve 
of plug P. At its upper continuity contacts re 
lay 2 disconnects battery D from the anode 7 50 
of tube T thereby terminating the anode-cathode 
discharge, and at its lower armature and back 
Contact Opens the Operating circuit for relay O 
which restores to normal, disconnecting the signal 
current Source 4 from the outgoing end of line I, 5 
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and Substituting the negative terminal of battery 
C for the positive terminal of battery A. The Sub 
Stitution of battery C for battery A extinguishes 
the tube T and short-circuits the condenser 8 
Which, accordingly, discharges. This discharge 
of the condenser 8 insures that the cathode-to 
cathode discharge delay resulting from the charg 
ing time of condenser 8 will not be affected by 
a previous charge. 
The release of relay, 0 restores the continuity 

Of the talking conductors of line L and the system 
is restored to normal. 
What is claimed is: 
1. In a telephone System, a first and a second 

eXchange, a circuit interconnecting said ex 
changes, a Source of signaling current, means re 
Sponsive to the Seizure of Said circuit at One of 
Said exchanges for connecting said source of sig 
naling current to said circuit, a relay for con 
trolling the disconnection of said source from 
Said circuit, and means including a gaseous con 
ductor for controlling the operation of said relay. 

2. In a telephone system, a first and a Second 
eXchange, a circuit interconnecting Said ex 
changes, a Source of Signaling current, means op 
erating in response to the Seizure of Said circuit 
for connecting said signaling current source to 
said circuit, a relay for releasing said means to 
effect the disconnection of said signaling current 
Source from said circuit, a gas-filled tube coil 
trolling the operation of Said relay, and means 
for adjusting the time of Operation of Said tube 
With respect to the Saizure of Said line Whereby 
said signaling current source is disconnected 
from said circuit a predetermined period of time 
after its Seizure. 

3. In a telephone System, a first and a Second 
exchange, a circuit interconnecting said ex 
changes, a source of signaling current, a gas 
filled tube including two cathodes and an anode, 
both said Cathodes being normally maintained at 
the same negative potential, means responsive 
to the seizure of said circuit for connecting said 
source of signaling current to said line and re 
versing the polarity of one of said cathodes, 
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means bridging said cathodes for delaying the 
breakdown of Said tube across the cathodes 
thereof for a predetermined period of time after 
the reversal of polarity on one of the cathodes, 
and means connected in the anode circuit of said is 
tube and Operating When said tube breaks down 
for effecting the disconnection of said signaling 
Current Source from said circuit. 

4. In a telephone system, a first and a second 
eXchange, a circuit interconnecting said ex- 0 
changes, a Source of Signaling current, a gas 
filled tube including two cathodes and an anode, 
both said cathodes being normally maintained at 
the Same negative potential, means responsive to 
the seizure of said circuit for connecting said is 
Source of Signaling Current to Said line and re 
versing the polarity of one of Said cathodes, 
means bridging Said Cathodes for delaying the 
ionization of Said tube for a predetermined period 
of time after the reversal of polarity on one of 20 
the Cathodes, and means connected in the anode 
circuit of Said tube and Operating When Said tube 
becomes ionized for effecting the discon?ection of 
Said Signaling current Source from Said circuit 
and the deionization of Said tube. 25 

5. In a telephone System, a first and a Second 
exchange, a circuit interconnecting said ex 
changes, a Source of signaling current, a gas 
filled tube including tWO cathodes and an anode, 
both said cathodes being normally maintained at 30 
the same negative potential, means responsive to 
the Seizure of Said circuit for connecting Said 
source of signaling current to said line and re 
versing the polarity of one of said cathodes, 
means bridging Said cathodes for delaying the 35 
ionization of said tube for a predetermined period 
of time after the reversal of polarity on One of 
the cathodes, and a relay Connected in the anode 
circuit of said tube and Operating When Said tube 
becomes ionized for effecting the disconnection 40 
of said signaling current Source from Said cir 
cuit and the deionization of Said tube, and for 
establishing a locking circuit for itself independ 
ent of the anode circuit of said tube. 
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