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Application August 21, 1943, Serial No. 499,454
(Cl. 179-——43)

14 Claims.

This invention relates to telephone systems.
More particularly, this invention relates to ap-
paratus for signaling between two or more tele-
rhone offices over the trunk or other lines in-
terconnecting said offices. Still more particu-
1arly, this invention relates to auxiliary or emer-
gency equipment for use at telephone offices to
provide facilities for signaling between two offices
which are separated from each other by one or
more intermediate offices.

it has heretofore been proposed to provide
emargency telephone equipment suitable for sig-
naling beiween a community dial office—which
usuzlly is unatiended and has automatic switch-
ing machinery for its subscribers. to dial each
other—and 2 master or operator office—which
ustally is located near a city and is aftended
by an operator and includes facilities to connect
telephone subscribers in the community dial of~
fice area to subscribers in the master office area
and elsewhere over the trunk circuits extending
between the two offices. An arrangement in
which the emergency telephone equipment is
permanently connected to the trunk conductors
snd yet dees not interfere with normal signaling
and conversation over the trunk conductors is
disclosed in my copending application Serial No.
483,983, filed April 22, 1943.

However, it often happens that the community
dial office is connected to the master or opera-
tor office by one or more intermediate or tandem
offices which may also be unattended and that
the emergency equipment must be used to signal
from the community dial office to the operator at
the master or operator office through the tandem
or intermediate offices whenever desired. 'The
present invention is intended to provide simple
and inexpensive equipment for this purpose that
will operate unfailingly at all times. The inven-
tion will include apparatus not alone for con-
necting the community dial office to the master
office through the intermediate or tandem office
sub also for simultaneously disconnecting the
trunk equipment at the intermediate or tandem
office or offices.

This invention will be better uhderstood from
the more detailed description hereinafter follow-
ing, when read in connection with the accom-
penying drawings in which Figure 1 shows the
invention applied to a telephone system includ-
ing a master office and a community dial office
which are connected to each other thrqug_h an
intermediate or tandem office, and Fig. 2 shows
generally a modification of the arrangement of
g, 1,
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Referring to Fig. 1 of the drawings, a com-
munity dial office CDO is connected through a
tandem office TDO to. a master or operator office
MO. The community dial office CDO: is con-
nected to the tandem office TDO by a loop dial-
ing trunk TK: which includes conductors Ti
and Ri. The tandem office TDO is connected
to the master office MQ by another loop dialing
trunk TKz which includes coriductors Tz and
Ra. One of a plurality of subscribers’ lines in
the area of the community dial office CDO may
include conductors In and Le, and telephone calls
may be transmitted in both directions in a well-
known manner between the subscriber’s line
such as Ln—IL2 over the trunks TK: and TKz
to the office MO and to any subscriber in the
areg, of the master office or elsewhere. Any
subscriber’s line such as Li—TIz in the community
dial office area may gain access to trunk TK1 (or
to any other such trunk) merely by dialing
“Q,” for example, whereupon the subscriber’s line
will be connected to a trunk such as TKi. The
regular office equipment at the three offices,
so far as it may relate to this invention, is shown
for illustrative purposes, together with additional
equipment different from that heretofore used
at these offices, which is suitable, in accordance
with  this invention, to provide auxiliary sig-
naling apparatus for use, for example in emeér-
gencies.

The regular equipment of the two. ofﬁces will
now be only briefly described. The windings of
the relay Wi at the community dial office CDO
and the windings of the relay Pa at the tandem
office TDO are connected in a series circuit
which includes hattery, the upper winding of
relay Wi, the upper secondary winding of the re-
peating coil Rl., the upper armature and back
contact of the relay Ui, the conductor Ti of
trunk TK: the upper primary winding of a
repeating ceil such as Rle, the windings of the
polarized relay P2, the lower primary winding
of the repeating coil Rle, the conductor Ri of
trunk TKj, the lower armature and back contact
of relay Ui, the lower secondary winding of the
repeating coil Rla, the lower winding of relay
Wi, and ground. The current that traverses the
windings of relays Wi and Pa will not operate
these relays but they may be operated, as will be
described hereinafter, whenever a call is made
from, for example, the subscriber having the line
La—Ls connected to the community dial office
CDO to a subscriber connected to the master
office MO. A similar circuit interconnects the
windings of relay Wz at the tandem office TDO




and the relay Ps at the master office MO although
this circuit includes also the armatures of relay
J ang their back contacts.

When a call is being made by a subscriber hav-
ing the line In—1Ls, for example, connected to
the community dial office CDO, to a subscriber in
the area of the master office MO, then in response
0 a predetermined dialed number, battery will

be connected to the subscriber’s circuit Lu—T.,

‘causing relay S: to operate. The operation of the
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relay S1 will cause relay Ui to operate over an :.

obvious cireuit completed by the armature and
‘make contact of relay Si. When relay Ui oper-
ates, its armatures will reverse:the direction of
current flow to the windings' of relay ‘Wi and
the windings of relay P2. This reversal of cur-
Tent is brought about by the upper armature of
relay Ui which connects the conductor T: of

trunk TK; to the lower secondary winding of re-:

peating coil RIs1 and by the lower armature of
relay U: which connects the conductor R1 of
trunk TK: to the upper secondary winding of
the repeating coil RIi.. Upon the reversal of
current to the windings of relay P, relay P
will be operated. . .

Upon the operation of the polarized relay.Pe,
relay-Uz will then be operateq due to the com-
pletion of an obvious circuit established by the
armature and ¢ontact of relay Pa. Relay Uz will

likewise reverse the direction of current flow g

through the windings of relay Wz at the tandem
office TDO and through the windings of pelarized
relay P: at the master office MO, thereby also
causing the relay P3 to become operated. Upon
the operation of relay Pz a lamp LP; will be light-
ed to aftract the attention of the operator at the
master office MO. Both relays P2 and Pz are of
the polarized type and, before relays U: and Us
operate, the armatures of the respective relays Pz
and P: are retaineq against their back stops.
The relays P1 and P2z will operate only when the
currents therethrough are reversed by relays Ui
and Uz respectively. It is to be noted that the
trunk equipment at the tandem point TDO will
connect  the trunk TKi to a trunk such as TK»
automatically after the subscriber having the line
Li—L2 has dialed “O” and been connected to
trunk ‘TKi. The relay Us of the selected trunk
will be operated because the polarized relay Pz
has operated. , ’

In -response to the visual signal given to the
operator by the lamp LPi, the operator at the
master office MO may answer the call by in-
serting the plug PL of her answering cord into

the jack JKi in the usual way. This will con-;

nect battery to the tip ang ring terminals of
the  jack’ JKi to establish a flow of current
through the secondary windings of the repeating
coil’ RIs and through the winding of relay V,
thereby operating relay V. Relay V will close g
circuit in shunt with the right-hand portion of
the windings of the polarized relay Ps, thereby
substantially reducing the resistance in the cir-
cuit-of ‘the windings of relay Ps. This reduction
in the resistance will allow a greater current to
flow-through the windings of relay Ps and cause
other apparatus (not shown) to be operated to
control coin collector apparatus and to control
other circuits. '

Suppose that in an emergency a repairman or
other authorized person who is at the community
dial office CDO or who has been dispatched to
that office, upon arriving at the office finds the
regular-equipment out of order and he is there-
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municate with the operator at the master office
MO. He may then use the auxiliary equipment
provided by this invention to signal and converse
with the oberator at the master office MO.

To signal the operator at the master office it is
Necessary to use the magneto generator MG: of
the magneto set MS: at the community dial office
CDO in the usual way by operating the mag-
neto or hand generator. MG: while the receiver
of the magneto set MS: is retained on. its switch-
hook. The gas tubes Gi1 and Gz—which may be
of the 333A type and are otherwise known as cold
cathode tubes—will both be fashed simultane-
ously. . The circuit for ionizing the gas tube Gu

.includes the hand generator MG, the two cath-
. odes of the tube G1 (otherwise known as the con-
.trol gap of the tube and shown here by two paral-

lel Iines) and the resistance of the tube and
ground. The circuit of the tube Gz at the tan-
dem office TDO includes the hand generator MG,
the conductor Ri: of trunk TKi, conductor {1, the
right armature and back contact of relay H, the
cathodes or contrel gap of tube Gz, and the re-
sistance of the titbe and ground. As the tube Ge
becomes ionized, relay C becomes operated, the
operating circuit including the generator MGa,
conductor Ri, conductor {1, the right armature
and back contact of relay H, the lower cathode
and anode of tube Gz (otherwise known as the
main gap of the tube), the winding of relay C
and ground. The winding of relay C will receive
from generator MG only that portion of the gen-
erated current that flows in a positive direction
from the anode to the lower cathode of tube Ga.
The. armature of relay C will therefore vibrate
between its contacts at a rate corresponding to
the frequency of the hand generator MG, which
may be, for example, 20 cycles per second. Each
closure of the make contact of relay C will cause:

. tube G3 at the master office MO to become ion-

ized, the ionizing circuit including batteries
B:1—By, the armature and make contact of relay
C, conducter 12, conductor Rz of trunk TK2, con-
ductor 13, the upper right swinger of key K and
its contact, the lower right swinger of key K and
its contact, the cathodes (or control gap) of tube
Gs and its resistance to ground. iAs the tube Gs
becomes ionized, the relay E-—which may be a
drop of any well-known type—will become oper-
ated, the operating circuit including batteries
B1—Bs, the armature and make contact of relay C,
conductors 12, Re and 18, the upper and lower
right swingers of key K and their contacts, the
left cathode and anode (or main gap) of tube Gs,
the winding of relay E and ground. The opera~
tion of relay E will cause the lamp LP2 to be
lighted by the completion of an obvious circuit
established by the armature and make contact of
relay E. The illuminated lamp LP: will signal
the operator at the master office MO that she is
wanted on the emergency circuit,

The operator at the master office may answer
the call made over the emergency or auxiliary
circuit by inserting the plug PL of her answering
cord into the additional jack JK2. To complete

5 the talking path to the calling party the operator

will operate the key X to its upper position and
the key K will be locked in that position. By so
operating key K, the gas within tube Gz at the
tandem office TDO will become ionized, the icniz-
Ing circuit including battery Bs—Bs, the left up-
per swinger of key K and its contact, conductor
{3, conductor Rz of trunk TKz, conductor 12, the
armature and back contact of relay C, the cath-
odes (or control gap) of tube G« and its resistor
to ground. As soon as tube Gs is so ionized, the
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relay H will become operated, the operating cir-
cuit including batteries B3—B:, the upper left
swinger of key K and its contact, conductors 13,
R2 and 12, the armature and back contact of relay
C, the right cathode and anode (or main gap) of
tubc- G, the winding of relay H and ground. The
operation of relay H will complete a circuit to the
winding of relay J, the circuit including battery
Vs, the winding of relay J, the thermistor TH,
the inner left armature and make contact of re-
lay H and ground. The thermistor TH is inserted
in series with the winding of relay J to allow the
relay J to become operated only if the battery Bs
supplies current thereto for a: predetermined in-
terval of time, such, for example, as 6 seconds.
Such an interval of time will normally elapse
upen the closure of the key K to its upper or
talking position. Thus relay J will beccme oper-
ated in response to the movement of the key K
to its talking position.

It is noted that relay J is employed for the
purpose of connecting the trunk TKs to the trunk
TK: at the tandem office TDO, the intercon-
nected eircuit including the two armatures of
relay J and their make contacts together with
condensers C: and Cs, respectively. Thus the
master office MO and the community dial office
CDO are connected to each other through the
tandem office TDO by equipment including relay
J controlled by the operator at the master office
MO. The outer left armature and make contact
of relay H are employed to provide a shunt path
around the anode and right cathode (or main
gap) of tube Gu to extinguish the tuke G4 im-
mediately after the relay H operates. This will
preserve the tube Gu against destruction and in-
crease its active life. Moreover, the winding of
relay H will be connected to batteries Bs—Bs
through the by-pass circuit provided by the cuter
left armature and make contact of relay H and
the armature and back contact of relay C.

It has been shown that upon the operation of
the hand generator MG: a signal is transmitted
to the master office operator to attract her at-
tention and that the master office operator may
control the connection of the trunks between the
various offices to enable her to converse with
the calling party. The conversation will take
place over the circuit of jack JKa, trunk TXs,
the two armatures of relay J and their make con-
tacts, condensers Ci: and Cp, trunk TE: and the
magneto set MS; at the community dial office
CDO. After the conversation is completed the
operator will restore the key K to its normal po-
sition. This will release both relay H and relay
J at the tandem cffice TRO and return the equip-
ment at that office to its normal condition.

Should the operator at the master office MO
desire to recall the calling party at the com-
munity dial office CDO, she may operate her key
K to its lower or ringing position which will close
the key K only for a brief interval of time. When
key K is thus operated to its lower or ringing po-
sition, the tuke Gs at the tandem office TDO will
be flashed over & circuit which includes the ring-
ing generator RG, the lower left swinger of key
X and its contact conductor (3, conductor Rz
of trunk TKs, conductor 12, the cathodes ahd

resistance of tube G4 and ground ‘Whenever
the gas of tube G becomes ionized, relay H will
operate for a brief interval over a circuit similar
to that just described except that the winding
of relay H is substituted for the left cathode
and resistor of the tube Ge The relay J will

3

. current from battery Bs through its winding and
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remain unoperated, however, because the flow of 75

through the thermistor TH will be insufficient
in duration to cause the relay to become oper-
ated. Whenever the instantaneous value of the
ringing generator RG voltage -recedes below  a
predetermined value, tube Gs will be  extin-
guished and relay H will be released. Relay H
will therefore be repeatedly operated at a fre-
quency corresponding to the frequency of the
current of ringing. generator RG. This fre-
quency may be, for example, 20 cycies per.sec-
ond. ’

Each closure of the make contact of the ucht
armature of relay H in response to the opera-
tion of relay ¥ will connect batteries Bi—Bg to
the cathodes of tube Gi over a circuit which in-
cludes batteries Bi—Bz, the right armature and
make contact of relay H, conductor ii, condue-
tor R1 of trunk TKi, the cathodes (or control
gap) of tube G1 and its resistor and ground. The
tube G will therefore becomes ionized upon each
operation of relay H. But, as already noted, re-
lay H will release at regular intervals. Upon
each reledse of relay H the batteries Bi—3: will
be disconnected from the tube Gi. The tube Gi
will therefore become ionized and deicnized at
the frequency of generator RG. And so.on.

As the tube G becomes icnized, the biased
ringer. of the magneto set MS; at the office CDO
will receive a pulse of current from batteries
Bi—B:2 over the circuit just described for the
ionization of tube G: except that the ringer will
ke substituted for the lower cathode and resistor
of tube Gi. In other words, the biased ringer of
the magneto set MS: will be operated by prop-
erly poled pulses of current produced by the vi-
bration of the right armature of relay H which
reach the ringer through the main gap of tube
G1i. The current through the ringer will be in-
terrupted upon each deionization of gas of tube
Gi. Thus the ringer will be repeatedly operated
according to the ionization and deionization of
the gas of tube Gi and this will attract the at-
tention of the party that previously made the
call to the master office operator. After so sig-
naling the calling party the operator may again
move the key K to its upward or talking posi-
tion to complete the talking path to again con-
verse with the calling party.

It has been shown that the operator may re-
call the calling party by ringing over the con-
ductors of the trunks between the various of-
fices without connecting the trunks to each other.
The trunks are connected to each other only
when the operator is to converse with the call-
ing party and this occurs only upon the opera-
tion of the relay J at the tandem office TDO in
response to the operation of key K to its upper
or talking position in which position the key K
remains locked.

It is observed that the ringer of the magneto
set MB: is operated in response to pulses of cur-
rent transmitted through the gas tube Gi. The
ringer does not receive the actual ringing cur-
rent of the ringing generator RG but it merely
receives pulses derived from the ringing gener-
ator RG by the equipment including relay H, as
already explained hereinabove. The ringer is bi-
ased so as to respond to the polarized pulses de-
rived from the ringing current.

An authorized party may also use the mag-
neto generator MGz at the tandem office TDO
to similarly signal the operator at the master
office. By operating the hand generator MGs,
the hand generator circuit is completed and the
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generated current is supplied over the conductor
12, conductor Rz of trunk TKa, conductor 13 and
through the right contacts of key K to the tube
Gz to flash the tube G: in a manner similar to
that already described hereinabove. This will
again operate relay E at regular intervals and
light the lamp LP: to attract the operator’s at-
tention. The operator may then converse with
the calling party at the tandem office TDO by
operating the key K to its upper or talking po-
sition or, if desired, she may call the party at
the tandem office TDO by operating the key XK
to its lower or ringing position. The. circuits
completed by the manipulation of key K to sig-
nal the magneto set MS: at the tandem office
TDO are similar to those already referred to
hereinabove and therefore need not be further
described.

Fig. 2 illustrates a modification of the arrange-
ment of Fig, 1, excluding, however, the trunk and
other equipment not required to an understand-
ing of the features of the Fig. 2 modification.
When an authorized party operates the magneto
generator MG: at the community dial office
CDO, the gas tube Gs at the tandem office TDO
will become ionized, the interconnected circuit
for ionizing the gas of tube Gs including the hand
generator MG, conductor R1 of trunk TK;, con-
ductor 21, the cathodes (or control gap) of tube
Gs and the resistor of that tube and ground.
As soon as tube Gs becomes ionized, tube Gs at
the master office MO will also become ionized,
the interconnected circuit for ionizing the tube
Ge including the resistor, the lower cathode and
anode of tube Gs, conductor 22, conductor Re
of trunk TK: conductor 23, the swinger and
normal contact of key Ki, the cathodes (or con-
trol gap) of tube Gs, and the resistor of the tube
and ground. Upon the ionization of the gas of
tube Gs, the relay E: will become operated, the
operating circuit including battery B, the wind-
ing of relay Ei, the anode, lower cathode and re-
sistor of tube Gs and ground. Upon the opera-
tion of relay E1 the lamp LP2 will become illurmi-
nated by the completion of an obvious circuit
controlled by the armature of relay Ei, and this
lamp will signify to the operator at the master
office MO that she is wanted to answer a call on
the emergency or auxiliary circuit.

It will be observed that the voltage generated
by the hand generator MG is not cnly sufficient
to ionize the gas within the tube Gs but at the
same time produces a voltage at the anode of
tube Gs of sufficient magnitude to ionize the gas
of the tube Gs. This arrangement of tandem-
connected tubes has been tried and found to
operate satisfactorily. However, if additional
voltage is required to insure the operation of the
gas within tube Ge under special conditions (such
as, where the interconnected circuits include
very large impedances), a properly poled battery
may be inserted in series with the anode of the
tube Gs. That is, a battery may be inserted in
the conductor connecting the anode of tube Gs
and the terminal to the upper cathode of tube Gv
and poled so that the positive terminal of the bat-
tery is adjacent to the anode of tube Gs. As
already explained, this additional source of volt-
age is not required except in unusual circum-
stances. )

A relay J1 is employed as in Fig. 1 to connect
the trunk TX: to the trunk TK: under the con-
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trol of the key K1 at the master office MO. Re- -

lay Ji is shown’ with its winding connected to
the anode of the tube G but this relay will re-
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main unoperated in response to the voltage pro-
duced by the hand generator MG1. The relay Ji
will become operated only upon the operation of
the key K: at -the master office as will now be
described.

In response to the illumination of lamp LP:
at the master office MO, the operator may insert
the plug of her answering cord into the jack
JK2 to converse with the calling party at the
community dial office CDO. To complete the
connection the operator will operate key K1 and
thereby ionize the gas of the tube Gr at the tan-
dem office TDO. The operating circuit for the
tube Gv includes batteries Be—Bs, the swinger
and upper contact of key Ki (which is a key of
the locking type), conductor 23, conductor Rz of
trunk TKe, conductor 22, the cathodes and re-
sistor of tube Gv and ground. As tube Gv7 be-
comes jonized, relay Ji1 will become operated,
the operating circuit including batteries Bs—DBs,
the upper contact and swinger of key XK, con-
ductors 23, R2 and 22, the upper cathode and
anode (or main gap) of tube G+, the winding of
relay J1 and ground. In response to the opera-
tion of relay Ji the tip and ring conductors T
and Re of trunk TX2 will become connected to
the tip and ring conductors T:1 and Ri of trunk
'TK1, through the upper and lower armatures of
relay Ji and their make contacts and condensers
Ci1 and Cq, respectively. This will complete the
talking path between the jack JK: at the master
office MO, and the magneto set MS: at the com-
munity dial office CDO through the tandem of-
fice TDO. Upon the completion of the conver-
sation the key K1 may be returned to its normal
position to release relay J1 and to return all the
equipment to its normal condition. As in the
case of the arrangement of Fig. 1, the operation
of relay J: is employed not alone to connect the
two trunks TK: and TK: to each other at the
office TDO whenever desired by the operator,
but also to remove all the trunk equipment from
the interconnected talking path at the office
TDO.

In the arrangements of both Figs. 1 and 2 a
relay, such as E: of Fig. 2, has been employed to
control the illumination of the lamp IP: to sig-
nal the master office operator. If desired, a ring-
er may be used in place of the relay and lamp.
The ringer may, for example, be connected be-
tween the anode of tube Gs and ground and it
should be biased to respond to the pulses travers-
Ing the ‘anode circuit (or main gap) of tube Gs
in response to the operation of the hand gen-
erator MG1 at the community dial office CDO.
The ringer may, for example, be connected be-
rate which corresponds to the frequency of the
current produced by the generator MGi. The
lamp LP: at the master office MO heats slow-
Iy and hence will be illuminated in response to
each operation of the hand geherator.

The arrangement of Fig, 2 illustrates a modi-
fied scheme for establishing a talking path
through a tandem or intermediate office. Al-
though it does not illustrate additional equip-
ment for recalling the calling party whenever
desired, equipment for signaling the calling par-
ty is set-forth in Fig, 1 and may be added to the
arrangements of Fig. 2 if so desired.

“Although the arrangements of both Pigs. 1
and 2 illustrate a community dial office CDO con-
nected to a master office MO through but one in-
termediate or tandem office TDO, it is clear that
the arrangement is readily applicable for inter-
connecting the two offices CDO and MO through
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any desired number of intermediate or tandem
offices such as TDO. To accomplish this it is
simply necessary to insert equipment similar to
that abt the office TDO at each of the other in-
termediate offices. In this case, however, it may
be necessary to insert additional sources of po-
tential in series with the anode of the tube Gs
at each intermediate or tandem office, as already
noted hereinabove.

While this invention has been shown.-and de-
scribed in certain particular embodiments mere-
1y for the purpose of illustration, it will be under-
stood that the general principles of this invention
may be applied to other and widely varied organ-
izations without departing from the spirit of the
invention as defined in the appended claims.

What is claimed is:

1. The combination of a ringing generator, two
thres-element gas tubes, each having {wo cath-
odes and an anode, the generator being con-
nected to the cathodes of one of said tubss, the
anode and one of the cathodes ¢f which are con-
nected to the cathodes of the other of said tubes,
an indicating device, and a relay connected to
the anode and one of the cathodes of said other
tube, said'indicating device being controlied by
said relay.

2. The combination of a source of alternating
current, first and second gas tubes each compris-
ing two cathodes and an anode, means for con-
necting said source to the cathodes of said first
tube, the cathodes of the said second tube being
connected to the anode and one of the cathodes
of said first tube, indicating means, and means
connected between the anode and one of the
cathodes of said second tube to operate said indi-
cating means.

3. Signaling appsratus comprising a source of
ringing current, first and second gas tubes each
including two cathodes and an anode, means for
connecting said source to the cathodes of said
first tube, means for connecting the anode and
one of the cathodes of said first tube to the cath-
odes of the second tube, an indicating device, and
means connected to the anode and one of the
cathodes of the second tube to operate said indi-
cating device.

4. Signaling apparatus comprising a source of
alternating current of predetermined frequency,
an indicating device which is selectively respon-
sive to current of said predetermined frequency,
first and second gas tubes each including two
cathodes and an anode, means for connecting said
source to the cathodes of said first tube, means
for connecting the anode and cne of the cathodes
of said first tube to the cathodes of said second
tube, and means connected to the anode and one
of the cathedes of said second tube to operate
said indicating device.

5. Signaling apparatus comprising a source of
alternating voltage of predetermined frequency,
an indicating device selectively responsive to
pulses of current of said predetermined fre-
auency, first and second gas tubes each including

two cathodes and an anode, means for connect- -

ing said source of alternating voltage to the cath-
odes of said first tube, a source of unidiractional
voltage. a relay having its winding connected be-
tween the ancde and one of the cathodes of said
first tube, means controlled by said relay for
connecting said source of unidirectional voltage
in series with the cathodes of said second tubse,
and means connected to the anode and one of the
cathodes of said second tube to operate said indi-
cating device.

10

20

25

30

35

40

45

50

55

60

70

5

6. The combination of a source of alternating
voltage, a source of direct voltage, a gas tube hav-
ing two cathodes and an anode, means for con-
necting either of said sources to the cathodes of
said tube to ionize the gas within said tube, a
first relay having its winding connected between
the anode and one of the cathodes of said tube,
a second relay, and a thermistor connected in
series with the winding of said second relay, said
second’'relay being controlled by the armature of
said first relay. :

7. The combination of a gas tube having two
cathodes and an-anode, means for applying alter-
nating ‘voltage between said cathodes:to periodi-
cally ionize the gas within said tube, means for
applying . unidirectional voltage ‘between said
cathodes to continuously ionize the gas within
said tube, a translating device connected between
the ancde and cathode of said tube and respon-
sive to the ionization of the gas within said tube,
a relay, a thermistor connected in series with the
winding of said relay in a circuit controlled by
said translating device, said relay being operated
only when the gas within said tube is continu-
ously ionized.

8. The combination of a gas tube having two
cathodes and an anode, the gas within said tube
heing periodically ionized upen the application
of alternating voltage to said cathodes and con-
tinuously icnized upon the application of unidi-
rectional voltage to said cathodes, a relay, and
means interconnecting said relay with the anode
of said tube for operating said relay when the gas
within said tube is continuously ionized and for
preventing the operation of said relay when the
gas is periodically ionized.

9. The combination of a gas tube which is con-
tinuously ionized in response to unidirectional
voltage and periodically ionized in response to
alternating voltage, a relay, means responsive to
the continuous ionization of said tube to operate
said relay, and means to prevent the operation of
said relay when said tube is pericdically ionized.

10, The combination of a gas tube which is
continuously ionized in response to unidirec-
tional voltage and periodically ionized in response
to alternating voltage, a relay, an indicating de-
vice, means responsive to the continuous ioniza-
tion of said tube to operate said relay and to pre-
vent the operation of said indicating device, and
means responsive to the periodic ionization of the
gas within said tube to operate said indicating
device and to prevent the operation of said relay.

11. The combination of a gas tube which is
continuously ionized in response to unidirectional
voltage and pericdically ionized in response to
alternating voltage, a translating device, a ire-
quency selective device, means responsive to the
continuous ionization of the gas within said tube
to operate said translating device, and means re-
sponsive to the periodic ionization of the gas
within said tube at a predetermined frequency
to operate said frequency selective device.

12. A claim according to claim 11, with the
addition of means to prevent the-operation of
said translating device when the gas within said
tube is periodically ionized.

13. The combination of two lines, a relay for
controlling the connection between said lines, a
gas tube which is continuously ionized in response
to unidirectional voltage and is periodically ion-
ized in response to alternating voltage, a ringer,
means responsive to the continuous ionization of
said tube to operate said relay fo connect seid
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lines to each other, and means responsive to the
periodic ionization of said tube to operate said
ringer and to prevent the cperation of said relay.

14. In a telephone system, the combination of
a master office, a community dial office, a tandem
office connected to said community dial office by
a first trunk and to said master office by a sec-
ongd trunk, first and second gas tubes located at
said tandem office and said community dial of-

fice respectively, each gas tube having two cath-

odes and an anode, means for transmitting alter-
nating voltage from said master to said tandem
. office to ionize the gas between the cathodes of
said first tube, means responsive to the ionization
of the gas of said first tube to transmit a uni-
directional voltage from said tandem office to
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said community dial office to ionize the gas be-
tween the cathodes of said second tube, an indi-
cating device at said community dial office con-
nected to the anode and one of the cathodes of
said second tube and responsive to the ionization
of the gas within said second tube, g relay at said
tandem office connected to the anode of said
first tube for controlling the connection between
said first and second trunks, a thermistor con-
nected in series with the winding of said relay,
and means for transmitting unidirectional volt-
age from said master office to said tandem office
to ionize the gas between the cathodes of said
first tube and for operating said relay.
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