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This invention relates to telephone Systems 
and more particularly to key pulsing equipment 
for enabling a subscriber to control the establish 
ment of connections to other Subscribers' lines 
over selector Switches. In its broader aspect the 
invention relates to the application of key puls 
ing to signaling systems. It is the object of the 
invention to enable the selective control of regis 
tering equipment over a control circuit extending 
from a transmitting station to a receiving Station 
in a simple, economical manner without necessi 
tating the provision of any Source of operating 
current at the transmitting station or reliance 
upon marginal current operation. 
In all automatic telephone systems as now Con 

stituted and in wide use, Subscribers' Substations 
are equipped with the well known dial for en 
abling Subscribers to either directly control the 
setting of selector switches, or to control the set 
ting of Selector Switches through the intermediary 
of a central Office register Sender. Although 
most subscribers do not object to the manipula 
tion of the dial for transmitting series of impulses 
in accordance with the digits of the directory 
numbers of desired lines, there are Some Who be 
lieve that the effort required on their part to 
establish connections should be made as Slight and 
simple as possible. 

Key-sets have been provided at Operators' posi 
tions, replacing dials, to enable operators to more 
speedily set up connections since the keys of a 
key-set corresponding to the digits of a line desig 
nation can be depressed at much greater Speed 
than the usual dial can be manipulated. The 
problem of equipping operators' positions with 
key-sets is not as difficult as the equipping of Sub 
scribers' substations with the same type of equip 
ment because operators' positions are located at 
the central office where sources of operating cur 
rent are readily available. At SubScribers' 
premises, however, there is no local Source of 
current except the usual commercial power Supply 
and it is undesirable to rely upon commercial 
power at subscribers' premises for the opera 
tion of telephone apparatuS. 
In accordance with the present invention this 

difficulty is obviated by the provision of key puls 
ing equipment at the subscribers' premises which 
requires no source of power supply at the Sub 
scriber's substation, the necessary Operating Cur 
rent, being supplied over the subscriber's line from 
a central office source of current. This is accom 
plished by utilizing one or more ionic tubes at the 
substation in conjunction with the keys of a ten 
button key-set. Ionic tubes have the character 

(C. 179-90) 
istic that they do not pass any current until 
a potential greater than their inherent breakdown 
potentialis applied to them. The tubes employed 
are of the three-element type each having a single 
cathode and two anodes, one of the anodes being 
positioned at a greater distance from the cathode 
than the Other anode. Thus, tWO Cathode-anode 
paths of different length are provided, the 
Shorter of which will pass current When a poten 
tial of one value is applied across the cathode 
and anode thereof, and the longer of which will 
pass current when potential of a greater value is 
applied across the cathode and other anode 
thereof. 
The keys of the key-Set are arranged to Con 

nect to either the tip or ring conductor of the 
Subscriber's line Or to both, either a direct ground 
or a high or low potential breakdOWin path to 
ground through one or more of the ionic tubes. 
Central office equipment is provided which detects 
the different combinations by applying to each 
side of the line every time a key is depressed, 
three different potentials in Succession. The 
highest potential is sufficient to cause current to 
flow even through the high potential breakdown 
path of a tube. The intermediate potential is 
just Sufficient to cause current to flow through 
the low potential breakdown path of a tube, while 
the lowest potential will cause current to flow only 
if a direct ground has been applied at the Sub 
station. A relay in series with each Source of 
potential determines whether current flows and 
the combination of relays operated at the end of 
each complete test determines the digits keyed. 
The inventive concept may be carried Out by the 

use of a single ionic tube, the cathode of which 
may be connected to either the tip or ring COn 
ductor of the line circuit dependent upon the key 
operated, or by the use of two tubes the cathodes 
of which are respectively connected to the tip and 
ring conductors. In either case all Operating cur 
rent is supplied over the line conductors from the 
central office. In addition, one of the tubes may 
be employed as a condenser in the circuit of the 
substation ringer or bell. The tubes could also 
be provided with one anode and two cathodes and 
function with the operating circuits in Substan 
tially the same manner. 

For a clearer conception of the invention and 
the manner in which it functions reference may 
be made to the following description taken in 
connection with the attached drawings in which: 

Fig. 1 shows one embodiment of a substation 
circuit equipped with a key-set; 
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2 
Fig. 2 shows a second embodiment of a Sub 

station circuit; 
Fig. 3 shows such portions of a central office 

sender as are necessary for an understanding of 
the invention; and 

Fig. 4 is a chart showing the various combina 
tions of responsive and registering relayS which 
are operated in response to the keying of differ 
ent digits. 
The circuit of Fig. 3 should be placed to the 

right of either Fig. 1 or Fig. 2. The relay regis 
ters and transfer relays shown at the right of 
Fig. 3 are of the general type disclosed, for ex 
ample, in Patent No. 1,862,549 granted June 14, 
1932 to R. Raymond and W. J. Scully. The Send 
er may be associated with the calling SubScriber's 
line of Fig. 1 or Fig. 2 in any Well-known man 
ner, for example, as disclosed in the patent above 
referred to, in response to the initiation of a call 
by the subscriber. 

It will first be assumed that the Subscriber 
whose substation apparatus is disclosed in Fig. 1 
desires to establish a connection With another 
Subscriber's line and therefore removes his re 
ceiver from the Switch-hook preparatory to dial 
ing. A connection is thereupon established With 
the sender of Fig. 3. Two impulsing circuits are 
effective as follows: From the negative termi 
nal of the grounded source of the high potential 
306, lower operating winding of impulse respon 
sive relay 300, upper back contact of sequence 
relay 303, winding of relay 309, tip impulsing 
conductor 0 to the cathode 2 of tube 2); 
from the negative terminal of the grounded 
Source of high potential 306, upper Operating 
Winding of impulse responsive relay 32, lower 
back contact of relay 303, winding of relay 30, 
ring impulsing conductor O2 to the cathode 3 
of tube f3. At the substation the conductor 
f0 is looped to conductor 02 through the nor 
mal contacts of start key 93, through the Sub 
station receiver and switch-hook contacts. No 
relays of the sender operate over this loop, how 
ever, since the source of potential 306 is Con 
nected to both the tip and ring conductors. 
At the sender a bridge is established from the 

tip conductor O through the alternating cur 
rent holding relay 3, condenser 32, the Sec 
ondary winding of tone coil 33 to the ring Con 
ductor iO2 over which dialing tone from the tone 
Source 34 is inductively transmitted to the call 
ing subscriber's substation as a signal that he 
may commence the keying of the desired Sub 
scriber's number. Relay 3? also operates and 
serves to hold the Sender until the Subscriber 
either restores his receiver to the Switch-hook Or 
until the sender has completed its function and 
has been dismissed from the connection in the 
usual manner. Upon hearing the dial tone the 
calling subscriber first depresses the start key 
O3 Which locks under the control of key 84 

thereby removing the shunt from condenser 5. 
With the condenser 05 now connected into the 
loop between conductors of and 02 at the Sub 
station alternating current induced from the 
tone coil may flow over the calling line holding 
relay 3 operated but the tip and ring conduc 
tors are effectively isolated from each other With 
respect to the conduction of direct current. 

Before proceeding with the description of the 
operation of the circuit incident to the operation 
of keys of the key-set 09, it is to be noted that 
each of the tubes 20 and 39 is of the three 
element cold cathode type, tube 20 having a sin 
gle cathode 2, an anode 23 having a low break 

2,060,184. 
down potential with respect to cathode 2 and 
an anode 22 having a high breakdown potential 
with respect to cathode 2. Similarly tube 30 
has a single cathode 3, an anode 33 having 
a low breakdown potential with respect to Cath 
ode 3 and an anode 32 having a high break 
down potential with respect to cathode 3 ?. The 
keys of the key-set are non-locking and are SO 
arranged that whenever a key is depressed it will 
connect direct ground to the tip conductor 0 
or to the ring conductor f02 or to both, or con 
nect ground to one or the other of the anodes 
of either or both of the tubes 20 and 30. At 
the Sender negative potential is applied Succes 
sively to the cathode 2 of tube 29 over tip 
conductor Of and to the cathode 3 of tube 
39 over the ring conductor 02 by the Sequential 

operation of relays 303, 304 and 305 as will be 
later described, from a source of high potential 
306, a source of low potential 307, and a Source 
of intermediate potential 308. 

It will now be assumed that the Subscriber de 
sires to obtain a connection With a SubScriber's 
line, the directory number of which is CHelsea, 
3-567CW and after receiving the dial tone pro 
ceeds to depress the keys of key-set 00 to cause 
the registration of this number on the registers 
of the sender, four of which are disclosed at 330, 
349, 359 and 360. The remaining registers of the 
sender have been omitted to simplify the dis 
closure. The subscriber first depresses key i G6 
corresponding to the code letter C thereby con 
necting ground to the low potential anode 23 
of tube 28. With high negative potential pres 
ent on the cathode 2 of tube 20, the tube 
ionizes permitting current to flow from the Source 
36 through the lower winding of relay 300 thence 
as traced through the winding of relay 339 to 
the cathode 2, thence through the tube to the 
anode 23, over the right contacts of key 06 to 
ground, operating relay 38 which locks from bat 
tery over its upper winding and inner upper 
front contact to ground at the middle back Con 
tact of relay 39. Since ground is not applied 
to either anode of tube 30 or to ring conductor 
G2 by the depression of key 96 relay 320 does 

not operate. 
Relay 389 also operates establishing an obvious 

circuit for sequence relay 303 which Operates 
locking over its next to lower front contact to 
ground at the lower contact of relay 39 and at 
its inner lower front contact establishing the 
operating circuit of sequence relay 304. Relay 
334 upon operating establishes at its inner lower 
front contact the operating circuit of Sequence 
relay 305 which in turn upon Operating estab 
lishes at its upper front contact the operating 
circuit of relay 39. Thus the Sequence relays 
303, 304, 305 and 3.9 operate in rapid succession 
in response to the momentary depression of key 
C6 to successively switch the operating Windings 

of responsive relays 300, 30, 392, 320, 32 and 
322 to and from the tip and ring impulsing con 
ductors of and f)2 in the manner to be de 
Scribed. 
At its lower front contact relay 303 establishes 

a circuit from ground through the normal con 
tacts and Winding of relay 323, resistance 325 
to battery and also establishes a circuit from 
ground over the normal contacts of relay 323, 
Winding of relay 324, resistance 326 to battery. 
Relay 323 operates, locking to ground Over its 
alternate contacts but relay 324 does not oper 
ate as its winding is shunted by ground applied 
from the lower front contact of relay 303, over 
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the inner upper back contact of relay 324, so 
long as relay 303 remains operated. At its upper 
and next to lower back contacts relay 303 dis 
connects the high potential source 306 and op 
erating Windings of relays 3 and 320 from the 
impulsing conductors Of and 02 thereby caus 
ing the deionization of tube 20. At its upper 
front contact relay 303 immediately connects the 
tip conductor 0 over the upper back contact of 
relay 304 through the operating winding of re 
Sponsive relay 3) to the negative terminal of 
the low potential source 307 and at its next to 
inner lower front contact connects the ring con 
ductor 02 over the lower back contact of relay 
394 through the operating winding of responsive 
relay 32 to the negative terminal of the low 
potential Source 3). 
With key f6 depressed ground is still applied 

to the anode 23 of tube 20 but this tube will 
not reionize since the potential applied to the 
cathode 2 is not now high enough. No operat 
ing path is therefore completed for responsive 
relay 30 during the interval immediately pre 
ceding the operation of sequence relay 304. No 
Operating path for relay 32 is completed during 
this interval as no ground has been applied to 
impulsing conductor 02 or to either anode of 
tube 30 through the operation of key 06. 
As soon as relay 304 operates the impulsing 

conductors G and f2 are disconnected at its 
back contacts from the operating Windings of 
responsive relays 30 and 32 f, conductor f G 
is connected Over the upper front contacts Of 
relays 303 and 304 and upper back contact of 
relay 365 through the operating winding of re 
Sponsive relay 302 to the negative terminal of 
the source 308 of the intermediate potential and 
conductor f02 is connected over the next to inner 
lower front contact of relay 303, the lower front 
contact of relay 304 and the lower back contact 
of relay 305 through the operating winding of 
responsive relay 322 to the negative terminal of 
the source 308 of intermediate potential. 
With key 06 depressed ground is still applied 

to the anode 23 of tube 20 and since now the 
potential from the source 308 connected to its 
cathode 2 over conductor O is high enough 
the tube reionizes and completes the circuit of 
relay 302 over the path previously traced to its 
cathode, thence to the anode 23 and over the 
right contacts of key f6 to ground. Relay 302 
operates during the interval immediately pre 
ceding the Operation of sequence relay 305 and 
locks over its upper winding and inner upper 
front contact to ground at the intermediate back 
contact of relay 39. No operating path for re 
sponsive relay 322 is completed at this time since 
no ground has been applied to conductor O2 or 
to either anode of tube 30 by the operation of 
key fos. 
AS SOOn as relay 305 operates, at its back 

contacts, disconnects conductors and O2 
from the operating Windings of responsive relays 
302 and 322 thereby causing the deionization 
of tube 20. Conductor () is now connected 
over front contacts of relays 303, 304 and 305 
through resistance 32 and conductor 02 is con 
nected over front contacts of relays 303, 304 and 
395 through resistance 328 to the negative ter 
minal of the high potential source 306. Should 
the key 06 be still depressed, the tube 20 will 
again ionize thereby holding relay 309 operated 
to maintain relay 303 and relays 304 and 305 
operated after relay 39 operates and opens the 
locking circuit of relay 303, until the key 06 

3 
is finally released. This insures that no further 
testS Will be made by the responsive relays until 
the operated key 66 is released. 
In response to the operation of key 06 for 

the code letter C responsive relays 309 and 302 
have operated and locked. During the interval 
following the operation of relay 305 and before 
the Operation of relay 39 a circuit is closed from 
ground at the inner back contact of relay 39, 
the middle upper front contact of relay 305, the 
Outer back contact of relay 30, the upper front 
contact of relay 302, conductor 368, the next to 
outer right front contact of transfer relay 35, 
assumed to have been operated upon the seizure 
of the sender, lower winding of register relay 332 
to battery. Relay 332 operates and locks in any 
well-known manner over its upper winding and 
upper front contact. No circuits are effective 
for the other relays of register 330. 
As Soon as relay 39 operates the locking cir 

cuits of all operated responsive relays, in this 
case relays 30 and 32, are opened and these 
relays release, the operating ground for operat 
ing register relays is removed and the locking 
circuit of relay 303 is opened. If the key 06 
has been released and relay 309 is not operated, 
relays 303, 304, 305 and 3f 9 now release in suc 
cession. Relay 33 upon releasing removes the 
shunting ground from the winding of relay 324 
Which now operates in a circuit from ground over 
the alternate contacts of relay 323, winding of 
relay 324, resistance 326 to battery, establishing 
an operating circuit for transfer relay 36. This 
circuit may be traced from ground over the up 
per front contact of relay 324, outer left front 
contact of transfer relay 35, winding of trans 
fer relay 3.6 to battery. Relay 3 6 operates 
locking over its inner left alternate contacts and 
the inner left normal contacts of Succeeding 
transfer relays 317, 38, etc. to ground, and open 
ing at its left normal contacts the locking cir 
cuit for transfer relay 35 which extends over 
the inner left alternate contacts of relay 315 
and through the winding of relay 35 to bat 
tery. Transfer relay 35 upon releasing discon 
nects the conductors 366 to 369, inclusive, from 
the operating windings of the relays of register 
33 and transfer relay 36 upon operating con 
nects these conductors to the operating wind 
ings of the relays of register 340. The first code 
digit C has now been registered through the sole 
operation of register relay 332 and the circuits 
are prepared for registering the next code letter. 
The subscriber now proceeds to depress key 

07 to cause the registration of the Second code 
letter H, resulting in the connection of ground 
to the low potential anode 33 of tube 33. With 
sequence relay 303 released the negative termi 
nal of the high potential source 36 is now con 
nected through the operating winding of re 
Sponsive relay 320 thence as traced over con 
ductor 02 to the cathode 3 of tube 39 caus 
ing the tube to ionize and operate relay 320 
which locks over its lower winding and inner 
lower front contact to ground at the middle back 
contact of relay 39. Relay 3 also operates in 
turn causing the Sequential operation of relays 
393, 304, 305 and 3 9 and the locking of relay 
303 under the control of relay 339. Relay 303 
upon operating applies ground from its lower 
front contact over the inner upper front contact 
of relay 324 to a point between the winding of 
relay 323 and resistance 325 thereby shunting 
down relay 323 which at its transfer contacts 
transfers the operating ground of relay 324 to 
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the lower front contact of relay 303. Relay 324 
is now maintained operated under the control of 
relay 303. 

Following the operation of relay 303 and prior 
to the operation of relay 34 the operating Wind 
ing of relay 320 is disconnected from conductor 
O2 thereby causing the deionization of tube 30 
and the low potential source 307 is connected 
through the operating winding of relay 32 over 
the lower back contact of relay 34 and the next 
to inner lower front contact of relay 303 to COn 
ductor O2. This potential is not, however, high 
enough to cause the reionization of tube 30 and 
relay 32 does not therefore operate. Following 
the operation of relay 304 and prior to the Op 
eration of relay 305, the operating Winding of 
relay 32 f is disconnected from conductor 02 and 
the intermediate potential source 308 is connect 
ed through the operating winding of relay 322 
over the lower back contact of relay 305 and the 
front contacts of relays 34 and 303 to conductor 
O2. This potential is high enough to cause the 

ionization of tube 30 and relay 322 therefore 
operates over the ionization path through the 
tube which is completed from conductor 2 over 
the cathode 3 and anode 33 of the tube, the 
right contacts of key CT to ground. Relay 322 
upon operating locks over its lower Winding and 
inner lower front contact to ground at the mid 
dle back contact of relay 39. Since no ground 
was applied through the operation of key Gil to 
conductor of or to either anode of tube 20, tube 
120 does not ionize and none of the responsive 
relays 300, 30 and 302 operate. 

Following the operation of relay 365 and prior 
to the operation of relay 39 with responsive re 
lays 320 and 322 both operated a circuit is es 
tablished from ground at the upper back con 
tact of relay 319, middle upper front contact of 
relay 305, lower back contact of relay 32, inner 
back contact of relay 302, lower front contact 
of relay 322, conductor 36 next to inner front 
contact of transfer relay 3 f6, lower winding of 
relay 344 of register 340 to battery. Relay 344 
operates and locks over its upper Winding. No 
operating circuits for the other relays of regis 
ter 340 are effective. 
Upon the operation of relay 39 the Operat 

ing circuit of register relay 344 is opened and 
the locking circuits of responsive relayS 328 and 
322 are opened releasing the latter relayS. If 
the key OT has not yet been released relay 30 
is operated in a circuit extending from the Source 
of high potential 306, through resistance 323, 
over the front contacts of relays 305, 394, 303, 
winding of relay 3 C, conductor f32, through the 
tube 3G which is ionized by the potential from 
source 306, to ground over the contacts of key 
f0. Relay 3 to holds relay 303 operated after 
its holding circuit is opened by the operation 
of relay 39, thus insuring that no further tests 
Will be made by the responsive relays until the 
operated key OT is released. With relay 39 
operated, when key 97 is released, relay 3 to re 
leases and relays 303, 304, S05 and 39 release in 
turn. 
When relay 33 releases it opens the holding 

circuit of relay 324 which now releases and es 
tablishes a circuit from ground over its upper 
back contact, the Outer left front contact of 
transfer relay 36 to battery through the winding 
of transfer relay 37. Relay 3 operates and 
locks over its left alternate contacts and the left 
normal contacts of Succeeding transfer relays 
38, etc. to ground and by opening its left 

2,060,184 
normal contacts opens the locking circuit of 
transfer relay 36 which now releases. The re 
lease of transfer relay 36 disconnects conductOrS 
366 to 369, inclusive, from the operating Wind 
ings of the relays of register 340 and the Opera 
tion of transfer relay 3i connects these conductors 
to the operating windings of the relays of the 
next register 350. The second code letter H has 
now been registered through the sole operation of 
register relay 344 and the circuits are prepared 
for registering the third code digit. 
The subscriber now proceeds to depress key 108 

to cause the registration of the code digit 3 re 
Sulting in the connection of direct ground to the 
tip conductor O. With sequence relay 303 re 
leased a circuit is completed from ground. On Con 
ductor f ( f, through the winding of relay 309 and 
the operating winding of responsive relay 300 
causing relay 300 to operate and lock and caus 
ing the sequential operation of relays 303, 304, 
305 and 39 and the locking of relay 303 under 
the control of relay 3 9 in the manner previously 
described. With relays 323 and 324 now both 
released, the operation of relay 303 causes the 
Operation and locking of relay 323 and the prep 
aration of an operating circuit for relay 324 as 
previously described. 

Following the operation of relay 303 and prior 
to the operation of relay 34, the operating Wind 
ing of relay 300 is disconnected from conductor 

and the low potential Source 3) is connected 
through the operating Winding of relay 30 over 
the upper back contact of relay 394 and the up 
per front contact of relay 303 to conductor 0. 
Since the key 68 has applied direct ground to 
conductor 0 relay 30f now operates and locks 
Over its upper Winding and inner upper front Con 
tact to ground at the middle back contact of 
relay 39. Following the Operation of relay 304 
and prior to the operation of relay 305 the op 
erating winding of relay 30 is disconnected from 
conductor 0 and the intermediate potential 
Source 308 is connected through the operating 
winding of relay 302 over the upper back contact 
of relay 305 and the upper front contacts of relays 
304 and 303 to grounded conductor 0 resulting 
in the operation and locking of relay 302. Since 
no ground was applied through the operation of 
key G8 to conductor 02 or to either anode of 
tube 30, none of the responsive relays 320, 32 
and 322 operate. 

Following the operation of relay 305 and prior 
to the operation of relay 39 with responsive re 
lays 30, 30 and 302 all operated, a circuit is 
established from ground at the upper back con 
tact of relay 39, middle upper front contact 
of relay 305, lower back contact of relay 32, mid 
dle front contact of relay 302, thence in parallel 
over the upper front contact of relay 30 to con 
ductor 369 thence over the outer right front con 
tact of transfer relay 37 to battery through the 
lower winding of register relay 35? and over the 
upper front contact of relay 302, conductor 368, 
next to outer right front contact of transfer relay 
3.7 to battery through the lower winding of regis 
ter relay 352. Register relays 35 and 352 op 
erate and lock over their upper windings. No 
operating circuits for the other relays of register 
350 are effective. 
Upon the operation of relay 39 the operating 

circuits of register relays 35 and 352 are opened 
and the locking circuits of responsive relays 300, 
30 and 302 are opened releasing the latter relays. 
If the key O8 has been released relays 303, 304, 
305 and 39 release in turn. 
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2,060,184. 
When relay 303 releases it removes the shunting 

ground from the winding of relay 324 which 
now operates and establishes a circuit from 
ground at its upper front contact over the Outer 
left front contact of transfer relay 37 to battery 
through the winding of transfer relay 38. Re 
lay 38 operates and locks over its left alternate 
contacts and the left normal contacts of Suc 
ceeding transfer relays (not shown) and by Open 
ing its left normal contacts opens the locking cir 
cuit of transfer relay 37 which now releases. 
The release of relay 3, 7 disconnects conductors 
366 to 369, inclusive, from the operating wind 
ings of the relays of register 35 and the Opera 
tion of relay 38 connects these conductors to 
the operating windings of the relays of the next 
register 360. The third code digit 3 has now been 
registered through the operation of register re 
lays 35 and 352 and the circuits are prepared 
for registering the thousands digit. 
The subscriber now proceeds to depress key 09 

to cause the registration of the thousands digit 
5 resulting in the connection of ground to the 
high potential anode 32 of tube f30. With Se 
quence relay 303 released the negative terminal 
of the high potential source 306 is now connected 
through the operating winding of relay 320 
thence as traced over conductor 92 to the Cath 
ode 3 of tube 30 causing the tube to ionize and 
operate relay 320, which locks to ground at the 
middle back contact of relay 3:9. Relay 30 also 
operates in turn causing the Sequential Operation 
of relays 33, 304, 305 and 39 and the locking 
of relay 33 under the control of relay S. 9. Relay 
303 upon operating applies ground from its low 
er front contact, the inner upper front contact 
of relay 324 to a point between the winding of 
relay 323 and resistance 325 thereby shunting 
down relay 323 which at its transfer contacts 
transfers the operating ground of relay 32 to 
the lower front contact of relay 303. Relay 324 
now is held operated under the control of relay 
3O3. 

Following the operation of relay 33 and prior 
to the operation of relay 304 the operating Wind 
ing of relay 32 is disconnected from conductor 
O2 thereby causing the deionization of tube 30 
and the low potential source 30 is connected 
through the operating winding of relay 32 over 
the lower back contact of relay 304 and the next 
to inner lower front contact of relay 303 to con 
ductor 92. This potential is not, however, high 
enough to cause the reionization of tube 39 and 
relay 32 does not therefore operate. Following 
the operation of relay 304 and prior to the Opera 
tion of relay 305, the operating winding of relay 
32 is disconnected from conductor O2 and the 
intermediate potential source 308 is connected 
through the operating winding of relay 322 over 
the lower back contact of relay 305 and front 
contacts of relays 304 and 303 to conductor 92. 
This potential is not high enough to cause the 
reionization of tube 30 and relay 322 does not 
therefore operate. Since no ground was applied 
through the operation of key C9 to conductor 
Of or to either anode of tube 20, tube 20 does 

not ionize and none of the responsive relays 30, 
30 and 302 operate. 

Following the operation of relay 305 and prior 
to the operation of relay 39, with responsive re 
lay 320 operated a circuit is established from 
ground at the upper back contact of relay 39, 
middle upperfront contact of relay 305, lower back 
contact of relay 32, lower front contact of relay 
320, inner back contacts of relays 321 and 322, 

5 
conductor 366, inner right front contact of trans 
fer relay 3 8 to battery through the lower wind 
ing of relay 365 of register 360. Relay 365 oper 
ates and locks over its upper Winding. No Oper 
atting circuits for the other relays of register 360 
are effective, 
Upon the operation of relay 39 the operating 

circuit of relay 365 is opened and the locking cir 
cuit of responsive relay 328 is opened releasing re 
lay 32E). If key 99 has been released relays 303, 
34, 335 and 39 release in turn. When relay 
383 releases it opens the holding circuit of relay 
323 which now releases and establishes a circuit 
from ground over its upper back contact, the 
outer left front contact of transfer relay 38 to 
battery through the Winding of the succeeding 
transfer relay (not shown). This transfer relay 
operates opening the IOcking circuit of transfer 
relay 38 which now releases. The release of 
relay 3:3 disconnects conductors 366 to 369, in 
clusive, from the operating Windings of relays 
of register 36 and the operation of the next suc 
ceeding transfer relay connects these conductors 
to the operating windings of the next or hundreds 
egister. The thousands digit 5 has now been reg 

istered through the operation of relay 365 and the 
circuits are prepared for registering the hun 
dreds digit. 
The Subscriber now proceeds to depress key to 

to cause the registration of the hundreds digit 6 
resulting in the connection of ground over its 
outer right and left contacts to the high poten 
tial anode 32 of tube 3 and the connection of 
ground over its right contacts to the high poten 
tial anode 22 of tube 2. In this connection it 
is to be noted that the outer right contacts of 
keys it, and 3 make, after the other con 
tacts of these keys have made. 
relay 33 released the negative terminal of the 
high potential source 36 is now connected 
through the Operating Windings of responsive re 
layS 360 and 329 thence as traced over conductors 

S and 2 to the cathodes 2 and 3 of tubes 
2 and 30 causing the tubes to both ionize and 
Operate relays 3 and 320. These relays upon 
Operating both lock to ground at the middle back 
contact of relay 39. Relays 399 and 30 also 
Operate in turn causing the sequential operation 
of relays 333, 304, 35 and 39 and the locking 
of relay 363 under the control of relay 39. With 
relays 323 and 324 now both released, the opera 
tion of relay 303 causes the operation and lock 
ing of relay 323 and the preparation of an operat 
ing circuit for relay 324 in the manner previously 
described. 

Following the operation of relay 303 and prior 
to the operation of relay 304, the operating wind 
ings of relays 3G and 320 are disconnected from 
conductors 9 and 82 thereby causing the de 
ionization of tubes 20 and 30 and the low po 
tential source 307 is connected through the oper 
atting windings of relays 3 and 32 to conductors 
0 and f2. This potential is not, however, high 

enough to cause the reionization of the tubes and 
therefore relays 3 and 32 do not operate. Fol 
lowing the operation of relay 34 and prior to the 
Operation of relay 395 the operating windings of 
relays 3 and 32 are disconnected from con 
ductors and 2 and the intermediate poten 
tial source 398 is connected through the Oper 
atting windings of relays 302 and 322 to conductors 

and O2. This potential is not, however, high 
enough to cause the reionization of the tubes and 
relays 302 and 322 do not operate, 
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Following the operation of relay 305 and prior 

to the operation of relay 39 with responsive re 
lays 300 and 320 operated a circuit is established 
from ground at the upper back contact of relay 
39, middle upper front contact of relay 305, up 
per back contact of relay 30, upper back contact 
of relay 302, middle front contact of relay 300 
to conductor 369 and a branch of this circuit ex 
tends over the lower back contact of relay 32, 
lower front contact of relay 320 and inner back 
Contacts of relays 32 and 322 to conductor 366 
resulting in the operation and locking of the 
Nos. 1 and 5 relays of the hundreds register. No 
Operating circuits for the other relays of this 
register are effective. 
Upon the operation of relay 39 the operating 

circuits of the hundreds register relays are opened 
and the locking circuits of responsive relays 300 
and 320 are opened releasing the latter relays. If 
key 0 has been released relays 303, 304, 305 and 
39 release in turn. When relay 303 releases it 
removes the shunting ground from the winding 
of relay 324 which now operates and establishes a 
circuit from ground at its upper front contact 
for operating the next transfer relay which upon 
operating releases the preceding transfer relay. 
The conductors 366 to 369, inclusive, are now dis 
connected from the operating windings of the 
hundreds register relays and are connected to the 
operating windings of the tens register relays. 
The hundreds digit 6 has now been registered and 
the circuits are prepared for registering the tens 
digit. 
The subscriber now proceeds to depress key fill 

to cause the registration of the tens digit 7 result 
ing in the connection of ground to the low po 
tential anodes 23 and 33 of tubes 20 and 30. 
With sequence relay 303 released the negative 
terminal of the high potential source 306 is now 
connected through the Operating windings of re 
sponsive relays 300 and 320 thence as traced over 
conductors f of and 2 to the cathodes 2 and 
3 of tubes 20 and 30 causing these tubes to 

ionize and operate relays 300 and 320. These 
relays upon operating lock to ground at the mid 
dle back contact of relay 39. Relays 309 and 30 
also operate in turn causing the sequential opera 
tion of relays 303, 304, 305, and 39 and the lock 
ing of relay 303 under the control of relay 39. 
Relay 303 upon Operating applies ground from its 
lower front contact, over the inner upper front 
contact of relay 324 to the point between the wind 
ing of relay 323 and resistance 325thereby shunt 
ing down relay 323 which, at its transfer contacts, 
transfers the operating ground of relay 324 to 
the lower front contact of relay 303. Relay 324 
is now maintained operated under the control of 
relay 303. 

Following the operation of relay 303 and prior 
to the operation of relay 304, the operating wind 
ings of relays 300 and 320 are disconnected from 
conductors Of and O2 thereby causing the de 
ionization of tubes 20 and 30 and the low po 
tential source 307 is connected through the oper 
atting Windings of relays 30 and 32 to conductors 
Of and O2. This potential is not, however, high 
enough to cause the reionization of the tubes and 
relays 30 and 32 do not, therefore, operate. 
Following the operation of relay 304 and prior 
to the operation of relay 305 the operating wind 
ings of relays 30 and 32 are disconnected from 
conductors 0 and O2 and the intermediate po 
tential source 308 is connected through the Oper 
ating windings of relays 302 and 322 to conductors 
O and 02. This potential is high enough to 

2,060,184. 
cause the reionization of the tubes and the conse 
quent operation of relays 302 and 322 which then 
lock under the control of relay 39. 

Following the operation of relay 305 and prior 
to the operation of relay 39 with responsive 
relays 300, 302, 320 and 322 operated a circuit is 
established from ground at the upper back contact 
of relay 39, middle upper front contact of relay 
305, upper back contact of relay 30l., upper front 
contact of relay 302 to conductor 368 and in a 
branch of this circuit over the lower back con 
tact of relay 32, the lower front contact of relay 
32) and upper front contact of relay 300 to con 
ductor 369, resulting in the operation and locking 
of the NoS. 2 and 5 relays of the tens register. No 
operating circuits for other relays of the register 
are effective. 
Upon the operation of relay 39 the operating 

circuits of the relays of the tens register are 
opened and the locking circuits of responsive 
relays 300, 302, 320 and 322 are opened releasing 
the latter relays. If key has been released, 
relays 303, 304,305 and 39 release in turn. When 
relay 303 releases it opens the holding circuit of 
relay 324 which now releases and establishes a 
circuit from ground over its upper back contact 
for operating the next transfer relay, which upon 
Operating releases the preceding transfer relay. 
The conductors 366 and 369, inclusive, are now 
disconnected from the operating windings of the 
tens register relays and are connected to the 
operating windings of the units register relays. 
The tens digit 7 has now been registered and the 
circuits are prepared for registering the units 
digit. 
The Subscriber now proceeds to depress key 2 

to cause the registration of the units digit 0 re 
Sulting in the connection of direct ground to both 
conductors of and 02. With sequence relay 303 
Ieleased, both responsive relays 300 and 320 now 
operate and lock and relays 309 and 30 also oper 
ate causing the sequential Operation of relays 303, 
304, 305 and 3 f9 and the locking of relay 303 
under the control of relay 39. With relays 323 
and 324 now both released, the operation of relay 
303 causes the operation and locking of relay 323 
and the preparation of an operating circuit for 
relay 324 in the manner previously described. 
Upon the operation of relay 303 the operating 
Windings of responsive relays 300 and 320 are dis 
connected from grounded conductors of and O2 
and the Operating windings of relays 30 and 32 
are connected thereto resulting in the operation 
and locking of the latter relays. When relay 304 
operates the operating Windings of relays 30 and 
32 are disconnected from grounded conductors 
0 and 02 and the operating windings of relays 

302 and 322 are connected thereto resulting in the 
operation and locking of the latter relays. With 
all of the responsive relays 300, 30, 302, 320, 32 
and 322 operated, when relay 305 operates with 
relay 39 still unoperated no circuit is effective 
Over the back contact of relay 39 and the upper 
middle front contact of relay 305 over any of the 
conductors 366 to 369, inclusive, and therefore no 
relays of the units register are operated and the 
units digit 0 is registered. 
When relay 39 operates the locking circuits 

of the responsive relays are opened and these re 
lays release. If the key f2 has been released, 
relays 303, 304, 305 and 39 release in turn. 
When relay 303 releases it opens the shunt 
around the Winding of relay 324 which now oper 
ates and at its upper front contact establishes 
a circuit for operating the next transfer relay 
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which, in turn, releases the preceding transfer 
relay. The conductors 366 to 369, inclusive, are 
thereby disconnected from the relays of the units 
register and connected to the relays of the sta 
tions register. The circuits are now in condi 
tion to register the Stations letter. 
The subscriber now proceeds to depress key f4 

to cause the registration of the Stations letter W, 
which has an equivalent of the digit 9, resulting 
in the connection of direct ground to conductor 

2. With sequence relay 303 released responsive 
relay 320 operates and locks and relay 30 also 
operates causing the sequential operation of re 
lays 303, 394, 305 and 39 and the locking of 
relay 303 under the control of relay 39. Relay 
303 upon operating shunts down relay 323 in 
the manner previously described, relay 324 being 
now maintained operated so long as relay 303 
is operated. 
Upon the operation of relay 303 the operating 

winding of relay 328 is disconnected from ground 
ed conductor 02 and the operating winding of 
relay 32 is connected thereto resulting in the 
operation and locking of relay 32. When relay 
384 Operates, the operating winding of relay 32 
is disconnected from grounded conductor 02 
and the operating winding of relay 322 is con 
nected thereto resulting in the operation and 
locking of relay 322. Since the operation of key 
i? 4 has applied no ground to conductor 0 or 
to the anodes of tube 20, none of the relays 300, 
36 and 302 is operated. With relays 329, 32 
and 322 operated when relay 305 operates with 
relay 39 still unoperated, a circuit is established 
from ground over the upper back contact of re 
lay 3 9, middle upper front contact of relay 395, 
inner back contact of relay 30, lower front 
contact of relay 32, lower front contact 
of relay 320, middle front contact of relay 
32 f, to conductor 366 and in a branch of this cir 
cuit extending over the inner back contact of 
relay 30 f, lower front contact of relay 32, inner 
back contact of relay 302, lower front contact 
of relay 322 to conductor 367 resulting in the 
operation of the Nos. 4 and 5 relays of the sta 
tions register. 
When Irelay 39 operates, the operating cir 

cuits of the Stations register relayS are opened 
and the operated responsive relays 320, 32 and 
322 are released. If the key 4 has been re 
leased relays 393, 394, 395 and 39 release in 
turn, relay 303 causing the release of relay 324. 
The subscriber having keyed the entire number 
now momentarily depresses key 04 thereby re 
leasing key 03. 
The entire line number has now been regis 

tered and the sender proceeds in the usual man 
ner to control the setting of Selector SWitches to 
establish the desired connection in accordance 
With the setting of its registers. In the fore 
going description the functioning of the circuits 
in response to the keying of all digits except 
and 8 has been described in detail. By reference 
to the chart of Fig. 4 it is believed that the man 
her in which the circuits function. When either 
the digit or the digit 8 is keyed will be ap 
parent without a detailed description thereof. 
On an incoming call when the Subscriber's line 

is seized and ringing current is applied thereto, 
the ringing current path extends from conductor 
f G across the cathode 2 and anode 23 of tube 
20, which now functions as a ringing condenser, 
through the substation ringer 5, normal 
switch-hook contacts 6 to conductor 02. 
The modified substation circuit of Fig. 2 func 

7 
tions with Fig. 3 in much the same manner as 
previously described in connection with Fig. 1, 
the essential difference being that by a modifi 
cation of the contacts of the key-Set 200 only 
one tube 220 is required, the key contacts serv 
ing to transfer the cathode 22 of tube 220 into 
connection with either or both of the impulsing 
conductors if and 02 as may be necessary. 

For example, when key 206 for the digit 2 is 
depressed, the cloSure of its left contacts con 
Inects the tip conductor 0 to the cathode 22 
of the tube and the closure of its right contacts 
connects ground to the low potential anode 223 
of the tube. If the key 207 were depressed for 
the digit is the closure of its left contacts con 
nects the ring conductor 2 to the cathode 22 
of the tube and the closure of its right contacts 
connects ground to the low potential anode 223 
of the tube. If the key 20 were depressed for 
the digit 6, the closure of its left contacts con 
nects both conductors and 2 to the cathode 
22 of the tube and the closure of its right con 
tacts connects ground to the high potential anode 
222 of the tube. By reference to the chart of 
Fig. 4 it Will be apparent that the operation of 
the keys of Fig. 2 for the tens digit Will satisfy 
the conditions necessary for causing the Sender 
to function correctly. 
In referring to the chart the designation H 

under the heading indicates that ground is 
applied to the high potential anode of the tube 
Whose Cathode is connected to the tip conductor 

and the designation H under the heading R, 
indicates that ground is applied to the high po 
tentiai anode of the tube whose cathode is con 
nected to the ring conductor C2. The desig 
nation L. Under the heading T indicates that 
ground is applied to the low potential anode of 
the tube whose cathode is connected to the tip 
conductor 6 and the designation I under the 
heading R, indicates that ground is applied to 
the low potential anode of the tube whose cath 
ode is connected to the ring conductor 02. The 
designation G under either heading T or R, indi 
cates the direct grounding of the tip or ring 
conductor. The crosses in the columns headed 
by the designations Of the responsive relays and 
register relays indicates the operated condition 
of those relays for each of the Several digits. 
When the circuit of Fig. 2 is used the tube 220 

functions as a ringing condenser on incoming 
calls, the ringing circuit extending from con 
ductor , lower normal Switch-hook contacts 
27, anode 223 and cathode 22 of tube 220, ring 
er 25, Switch-hook contacts 26 to conductor 
G2. 
What is claimed is: 
1. In a signaling System, a transmitting sta 

tion, a receiving station, a control circuit extend 
ing between said Stations, a key-Set and a gaseous 
discharge device at Said transmitting Station, a 
plurality of relays at Said receiving station re 
spectively associable with said control circuit 
through sources of different potential, and means 
including the keys of Said key-Set and said device 
for Selectively operating Said relayS. 

2. In a signaling System, a transmitting sta 
tion, a receiving station, a control circuit extend 
ing between said stations, a key-set and a gase 
ous discharge device at said transmitting station, 
a plurality of relays at Said receiving station, a 
Source of different potential associated with each 
of Said relays, means for successively associating 
said relays with Said control circuit, and means 
including the keys of said key-set and said device 
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for selectively completing operating paths for 
said relays Over Said control circuit. 

3. In a signaling System, a transmitting sta 
tion, a receiving station, a two-conductor control 
circuit extending between said stations, a key-set 
and a gaseous discharge device at Said transmit 
ting station, a plurality of pairs of relays at Said 
receiving station, a Source of different potential 
associated with each pair Of Said relays, neans 
for successively associating said pairs of relayS 
With the respective conductors of Said control 
circuit, and means including the keys of Said 
key-set and said device for selectively completing 
operating paths for said relays over said control 
circuit. 

4. In a signaling System, a transmitting sta 
tion, a receiving station, a two-conductor control 
circuit extending between said stations, a key-Set 
and a gaseous discharge device at Said transmit 
ting station, a plurality of pairs of relays at Said 
receiving station, a source of different potential 
associated with each pair of Said relays, means 
for successively associating said pairs of relayS 
with the respective conductors of said control 
circuit, and means including the keys of Said key 
set and said device for selectively completing 
operating paths for said relays over Said Control 
circuit either directly through said keys, Or 
through said keys and said discharge device. 

5. In a signaling System, a transmitting Sta 
tion, a receiving station, a control circuit extend 
ing between said stations, a key-set and a plural 
ity of gaseous discharge devices at Said transmit 
ting station, a plurality of relays at Said receiving 
station associable with said control circuit 
through sources of different potential, and 
means including the keys of Said key-Set and Said 
devices for Selectively operating Said relayS. 

6. In a signaling System, a transmitting sta 
tion, a receiving station, a control circuit extend 
ing between said stations, a key-Set and a plural 
ity of gaseous discharge devices at Said trans 
mitting station, a plurality of relays at Said re 
ceiving station, a source of different potential 
associated with each of Said relays, means for 
successively associating said relays With Said 
control circuit, and means including the keys of 
said key-set and said devices for Selectively com 
pleting operating paths for said relays Over said 
control circuit. 

7. In a signaling System, a transmitting sta 
tion, a receiving station, a two-Conductor control 
circuit extending between said stations, a key-Set 
and two gaseous discharge devices at Said trans 
mitting station, said devices being aSSociated re 
spectively with the two conductors of said control 
circuit, a plurality of pairs of relays at said re 
ceiving station, a source of different potential 
associated with each pair of relays, means for 
Successively associating said pairs of relays with 
the respective conductors of Said control circuit, 
and means including the keys of said key-Set and 
said devices for selectively completing operating 
paths for said relays over one or both of the 
conductors of said control circuit. 

8. In a signaling System, a transmitting sta 
tion, a receiving station, a tWO-conductor control 
circuit extending between Said stations, a key 
Set and tWO gaseous discharge devices at Said 
transmitting station, said devices being associ 
ated respectively with the two conductors of said 
control circuit, a plurality of pairs of relays at 
Said receiving station, a source of different poten 
tial associated with each pair of relays, means 
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for successively associating said pairs of relays 
With the respective conductors of said control 
circuit, and means including the keys of said key 
set and Said devices for selectively completing 
operating paths for said relays either directly 
through said keys or through said keys and said 
discharge devices over one or both of the con 
ductors of said control circuit. 

9. In a Signaling System, a transmitting sta 
tion, a receiving station, a control circuit extend 
ing between Said Stations, a key-set and a gase 
OuS discharge device at said transmitting station, 
Said device having a Cathode and two anodes, a 
plurality of relays at said receiving station, a 
Source of different potential associated with each 
of Said relays, means for successively associating 
Said relays With said control circuit, and means 
controlled by the keys of said key-set for selec 
tively completing operating paths for said relays 
either directly through said keys or through said 
keys, the cathode and one anode of said device, 
Or through said keys, the cathode and other 
anode Of Said device. 

10. In a Signaling system, a transmitting sta 
tion, a receiving station, a two-conductor con 
trol circuit extending between said stations, a 
key-Set and a gaseous discharge device at said 
transmitting station, said device having a cathode 
and two anodes, a plurality of pairs of relays at 
Said receiving Station, a Source of different poten 
tial associated with each pair of said relays, 
means for Successively associating said pairs of 
relayS With the respective conductors of said con 
trol circuit, and means controlled by the keys of 
Said key-Set for Selectively completing operating 
paths for Said relays either directly through said 
keys, or through Said keys, the cathode and one 
anode of Said device, or through said keys, the 
Cathode and other anode of said device. 

11. In a signaling System, a transmitting sta 
tion, a receiving Station, a two-conductor control 
circuit extending between said stations, a key-set 
and tWO gaseous discharge devices at said trans 
mitting station, each of said devices having a 
cathode and two anodes, the cathode of one device 
being connected to one of said control conductors 
and the Cathode of the other device being con 
nected to the other of said control conductors, 
a plurality of pairs of relays at said receiving 
Station, a Source of different potential associated 
With each pair of relays, means for successively 
aSSociating Said pairs of relays with the respective 
conductors of Said control circuit, and means con 
trolled by the keys of said key-set for selectively 
Completing Operating paths for said relays over 
one or both of said conductors either directly 
through said keys, or the cathode and either an 
ode of one of said devices through said keys, or 
the cathode and either anode of the other of said 
devices through said keys. 

12. In a signaling System, a transmitting sta 
tion, a receiving station, a two-conductor control 
circuit extending between said stations, a key-set 
and two gaseous discharge devices at said trans 
mitting Station, each of Said devices having a 
cathode and two anodes, the cathode of one de 
Vice being connected to one of said control con 
ductors and the cathode of the other device being 
connected to the other of said control conductors, 
a plurality of pairs of relays at said receiving sta 
tion, a Source of different potential associated 
with each pair of relays, means for successively 
associating said pairs of relays with the respec 
tive conductors of Said control circuit, and means 
controlled by the keys of Said key-set for connect 
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ing ground to one conductor of said control circuit 
either directly or over the cathode and either an 
ode of one of said devices, for connecting ground 
to the other conductor of Said control circuit 
either directly or over the cathode and either an 
Ode of the other of Said devices, or for connecting 
ground to both conductors directly or over said 
devices to electrically operate said relays. 

13. In a telephone system, a substation, a cen 
tral station, a control circuit extending between 
said stations, a key-set and a gaseous discharge 
device at said substation, a plurality of relays at 
Said central station, a Source of different poten 
tial associated. With each of Said relayS, means for 
Successively associating said relayS With Said Con 
trol circuit, digit registers operable by said relays, 
and means including the keys of Said key-set and 
said device for Selectively completing operating 
paths for Said relays over Said control circuit to 
control the registration of the digits of line des 
ignations. 

14. In a telephone system, a substation, a Cen 
tral station, a two-conductor control circuit ex 
tending between said stations, a key-Set and a 
gaseous discharge device at Said Sub-station, a 
plurality of pairs of relays at said central station, 
a source of different potential associated with 
each pair of said relays, means for successively 
associating said pairs of relays with the respective 
conductors of said control Circuit, digit registers 
operable by said relays, and means including the 
keys of said key-set and Said device for Selectively 
completing operating paths for said relays over 
said control circuit to control the registration of 
the digits of line designations. 

15. In a telephone System, a Substation, a Cen 
tral station, a control circuit extending between 
said stations, a key-set, a gaseous discharge device 
and a ringer at said sub-station, a plurality of 
relays at said central station, a source of differ 
ent potential associated with each of said relayS, 
means for successively associating said relays with 
said control circuit, digit registers operable by said 
relays, means including the keys of said key-Set 
and said device for Selectively completing oper 
atting paths for said relays over Said control Cir 
cuit to control the registration of digits of line 
designations, and a ringing current path through 
said ringer and said device whereby said device 
functions as a ringer condenser. 

16. In a signaling system, a transmitting sta 
tion, a receiving station, a tWO-Conductor Con 
trol circuit extending between said Stations, a 
key-set and a gaseous discharge device at Said 
transmitting station, a plurality of pairs of relays 
at said receiving station, a source of different 
potential associated with each pair of Said relayS, 
means for successively associating said pairs of 
relays with the respective conductors of said 
control circuit, means including the keys of Said 
key-set and said device for selectively completing 
operating paths for said relays over said control 
circuit, and means operative following each a SSO 
ciation of all of said relays with said control Cir 
cuit for preventing the reassociation of said relays 
with said control circuit until after any operated 
key of said key-set has been released. 

17. In a signaling system, a transmitting sta 
tion, a receiving station, a two-conductor control 
circuit extending between said stations, a key-Set 
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and two gaseous discharge devices at said trans 
mitting station, a plurality of pairs of relays at 
said receiving station, a source of different poten 
tial associated with each pair of said relays, means 
for successively associating said pairs of relays 
With the respective conductors of Said control Cir 
cuit, means including the keys of said key-set and 
said devices for selectively completing operating 
paths for said relays over said control circuit, and 
means operative following each association of all 
of said relays with said control circuit for pre 
venting the reaSSociation of said relays with said 
control circuit until after any operated key of 
said key-Set has been released. 

18. In a signaling System, a transmitting sta 
tion, a receiving Station, a two-conductor control 
circuit extending between said Stations, a key 
Set and a gaseous discharge device at Said trans 
mitting station, a plurality of pairs of responsive 
relays at said receiving station, a source of dif 
ferent potential associated with each pair of 
relays, sequence relays operable in response to 
the depression of any key of said key-set for suc 
cessively associating said pairs of relays with the 
respective conductors of said control circuit, 
means including the keys of Said key-set and said 
device for selectively completing operating paths 
for said responsive relays over said control cir 
cuit, and means operative following the operation 
of said Sequence relays for locking said sequence 
relayS Operated to prevent the reassociation of 
Said responsive relays with said control circuit 
until the Operated key has been released. 

19. In a Signaling System, a transmitting sta 
tion, a receiving station, a two-conductor control 
circuit extending between said stations, a key-set 
and two gaseous discharge devices at said trans 
mitting Station, a plurality of pairs of responsive 
relays at Said receiving station, a source of dif 
ferent potential associated with each pair of re 
lays, Sequence relays operable in response to the 
depression of any key of said key-set for succes 
Sively aSSociating Said pairs of relays with the 
respective conductors of said control circuit, 
means including the keys of said key-set and said 
devices for Selectively completing operating paths 
for said responsive relays over said control cir 
cuit, and means operative following the operation 
of Said Sequence relays for locking said sequence 
relayS Operated to prevent the reassociation of 
Said responsive relays with said control circuit 
until after the operated key has been released. 

20. In a signaling System, a transmitting sta 
tion, a receiving station, a two-conductor control 
circuit extending between said stations, a key-set 
and a gaseous discharge device at said trans 
mitting station, said device having a cathode 
and two anodes, a plurality of pairs of relays at 
Said receiving station, a Source of different poten 
tial associated with each pair of relays, means for 
successively associating Said pairs of relays with 
the respective conductors of Said control circuit, 
and means controlled by the keys of said key-set 
for connecting ground to either or both of said 
conductors or for connecting the cathode of said 
device to either or both of said conductors and 
either anode of said device to ground to selective 
ly complete operating paths for Said relays. 
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