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This invention pertains to signaling circuits for 
use in conjunction with radio or carrier current 
circuits of automatic telephone Systems employ 
ing dialing pulses for effecting station selection. 
A primary object of the invention is to provide 
novel and relatively simple and economical cir 
cuits and apparatus for effecting two-Way dial 
ing, supervision and circuit control over radio 
or carrier current links or channels interconnect 
ing automatic telephone exchanges or central 
offices. 
The invention is grounded on the concepts of 

Switching the carrier current on and off, of inter 
rupting the same in accordance with dialing 
pulses, and of modulating the same with special 
tones or frequencies as means for extending the 
dialing, supervision and circuit control functions 
Over the radio or carrier current links aforesaid. 
The invention will be described with particular 

reference to a two-way radio link interconnecting : 
a pair of automatic central office exchanges, al 
though it Will be understood that identical sig 
naling circuit arrangements are applicable to 
carrier current telephone line circuits, since a 
two-Way radio link is the substantial equivalent 
of a two-way carrier telephone line circuit, as 
regards principles of operation and terminal 
equipment employed, so that the signaling prob 
lems are the same. That is to say, in each in 
stance, and at the terminals of the radio or car 
rier link, a two-wire, two-way, voice frequency 
telephone circuit extends to a hybrid coil, one 
branch of which connects to the input of the 
radio transmitter or carrier current oscillator, 
whereby the 'Speech input modulates the outgo 
ing carrier; while the other branch of the hybrid 
Coil Connects to the output of the radio receiver or 
carrier current demodulator, whereby the speech 
modulated incoming carrier is, after demodula 
tion, transmitted to the two-wire, voice frequency 
circuit. It Will be evident, therefore, that the 
Same types of circuits and apparatus will be re 
'quired for effecting two-way dialing, supervision 
and circuit control over a carrier current tele 
phone line as is required in the case of a radio 
link. 
Since the radio stations or carrier telephone 

circuit terminals, as the case may be, are ingen 
eral located at greater or lesser distances from 
the automatic telephone exchanges which they 
serve, I propose, in accordance with the preferred 
modification of my invention, to connect each 
radio station or carrier telephone line terminal to 
its associated automatic exchange, over a pair of 
two-conductor lines, one an "outgoing line' to 
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handle calls outgoing from the central office to 
the radio link or carrier line, and the other an 
"incoming line' to handle calls incoming to the 
central office from the radio link or carrier cir 
Cuit. 
When the system is idle, as well as on out 

going calls, the outgoing line is connected through 
back contacts of a normally deenergized sequence 
relay and through a two-winding isolating trans 
former to the two-wire, Speech frequency line ex 
tending to the hybrid coil of the radio station or 
carrier terminal equipment. On incoming calls, 
however, the sequence relay is energized to trans 
fer the two-wire connection from the hybrid coil 
to the incoming line, the sequence relay remain 
ing thus operated until the call is completed. 
The carrier current of the radio or carrier cur 

rent transmitter is under control of a transmitter 
relay which, when energized, Switches on the out 
going carrier, this relay being sufficiently rapid in 
operation to follow dialing pulses. On outgoing 
calls, the transmitter relay is under control of a 
fast-operating line relay which responds to dial 
ing pulses received from the central office over 
the outgoing line, and thus, by correspondingly 
actuating the transmitter relay, transmits the 
outgoing dialing pulses over the radio or carrier 
link by interruption of the outgoing carrier. 
The line relay is connected to a battery of re 

versible polarity at the radio station or carrier 
terminal, and is normally connected to the out 
going line through back contacts of the sequence 
relay, so that when a call is placed on the out 
going line, a direct current loop circuit is com 

5 pleted at the central office on this line to energize 
the line relay, in turn to energize the transmitter 
relay and thus switch on the outgoing carrier. 
Dialing pulses are transmitted to the line relay 
by interruption of the direct current. " . . 

Energization of the line relay energizes a slow 
acting transmitter follower relay, which is un 
responsive to dialing pulses and which prevents 
the sequence relay from operating to disconnect 
the line relay, in the event an attempt is made 
to place an incoming, call while an outgoing call 
is in progreSS. 
The outgoing carrier transmitted to the distant 

radio station or carrier terminal, operates a car 
rier current actuated relay thereat. This carrier 
relay, which is sufficiently fast-acting to follow 
dialing pulses, in turn operates a slow-acting car 
rier follower relay which is unresponsive to dial 
ing, pulses. The carrier follower relay in turn 
energizes the sequence relay at the distant Station 
through contacts of the normally deenergized 
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transmitter follower relay thereat. Operation of 
the sequence relay in turn operates the trans 
mitter relay at the distant station to switch. On 
the radio transmitter carrier thereat, and also 
connects the two-wire connection from the hy 
brid coil thereat to the incoming line extending 
to the distant central office. It also disconnectS 
the line relay thereat and substitutes therefor a 
two-winding polarized relay, the windings 3Of 
which extend at their inner terminals to normally 
open contacts of the carrier relay. Therefore, 
operation of the carrier relay in response to dial 
ing pulses received over the radio or carrier link, 
completes through its contacts and the polarized 
relay windings, a loop over the distant incoming 
line for transmitting the dialing pulses' thereover 
to the distant telephone exchanges serving the 
called station. The polar relay provides reverse 
battery supervision on the connection. So long 
as this relay receives normal battery current or 
no current from the central office, its arnature 
will be on the spacing contact. In this position, 
it prepares a circuit, which is completed upon 
genergization of the sequence relay as above ex 
plained, to modulate the Carrier incoming from 
the distant radio station...or carrier terminal, with 
a supervising frequency;ortone. This supervision 
Strequency remains on until the distant or called 
Subscriberlifts. his receiver from the switch hook 
and thereby reverses the battery from the distant . 
dial exchange. This battery reversal operates 
the polar relay at the distant radio station:orcar 
trier terminal, from its spacing to its marking 
contact, and thereby disconnects or removes the 
isupervision frequency from the carrier incoming 
to the calling Station. 
The supervision frequency is, as above ex 

"plained, transmitted to the radio station or car 
irier terminal originating the call, whence upon 
(demodulation, it energizes a supervising relay 
...thereat, which in turn controls the polarity of 
the battery applied to the line relay thereat. 
Thus, the Supervising relay Will apply reverse 
battery through the line relay to the outgoing 
line originating the call, until the called station 
(has anSWered. When this occurs, the Supervision 
frequency Will be removed from the incoming car 
rier, as above eXplained, thereby “causing the Su-: 
pervision relay to release at the originating end of 
3the call, and thus apply normal battery to the 
Outgoing line connected to the calling station. 
This advises the calling station that the called 

. Subscriber has anSWered. 
The above describes the operation of the sig 

nailing circuits of myi in Vention in general terms, 
during the progress of establishing a telephone 
connection from one automatic central office ex 
change over the radio or carrier link to a distant 
automatic exchange. The establishment of such 
a connection...involves:the transmitting equipment 60 terminates on incoming terminal equipment , 
at one end of the radio or carrier link and re 
ceiving equipment at the other end thereof. It 
3Will be understood, of course, that since this trans 
..mitting and receiving equipment is duplicated at 
Seach end of the link, the above generalized de- º 
scription covers the operation of the transmit 
iting equipment...on outgoing calls, as well as the 
operation of the receiving equipment...on incom 
ing 'calls. 
It will be evident from the above generalized 

ideScription that the signaling circuits of this 
invention are characterized by the following novel 
features of operation. An incoming call will oper 

: -ate a 'Sequence relay and keep.it operated until 
the call is completed. Also, on incoming calls, 

4. 
the sequence relay will energize the transmitter 
to transmit the outgoing carrier. When the cir 
cuit is being utilized for an outgoing call, the line 
relay controlling the transmitter follower relay 

5 prevents the sequence relay from Operating, to 
establisha connection foran iacoming call. On 
an incoming, call, a superVision tone is put on the 
line until the called subscriber removes his re 
sceiver from the switch hook. On an outgoing 

10 call, reception of the supervision frequency from 
the distant station will control the battery polar 
ity applied to the line relay. Fast and slow 
operating relays are employed to transmit dial 
iing, pulses on 'the one hand, and to hold circuits 

5 during dialing con the other hand At the con 
clusion of an outgoing call, a delay relay, pro 
vided in the circuit and to be described herein 
after, will, by interrupting the circuits until all 
-relays have been cleared, prevent an incoming call 

20 from "locking up' the System. 
aReferring now to the drawings: 
iFig. 1:shows a complete circuit diagram of the 

signaling:systen of the-invention, as applied to a 
gradio;transmitting and receiving station connect 

25 ced over incoming and outgoing lines to an auto 
...naatic telephone exchange, the latter being shown 
diagrammatically; while * 
:Figs. 2 to 7 cinc. are , circuit , diagrams of the 

signaling system of Fig.1, wherein, however, the 
30 operating and control circuits for various of the 

individual relays are separately illustrated. Fig. 2 
shows the radio transmitting and receiving station 
in simplified form, together with connections 
titherefronto the incoming sand outgoing lines, 

.35 this figure also including the operating windings 
ifor the line, polar, carrier and supervising relays 
and also the SSource of supervision frequency. 
Fig. 3 shows the operating circuits for the se 

3Cuence relay; Fig. 4 those for the transmitter 
40 relay; Fig. 5 that for the transmitter follower 

at itsav, e carrier follower relay; 
and Big tifor the delay relay. 

Referring to the drawings, and particularly to 
Fig. 1, theredis shown sa, radio : station: Aland-a por 

45 ition of a radio station B, comprising a two-way 
tra ... :StatiOn, AcOnnpriSeS a radio teleph0ne 
receiver and a radio telephone transmitter 2. 
She voiee frequency output of the receiver and 
'the voice frequency input of the transmitter are 

50 connected respectively cover conductors 3, 4 and 
...through a hybrid.coil 5 to a two-wire line 6. 
fine6, is connected through a two-winding audio 
ºfrequencytransformer;7, and overa pair of con 
ductors 8, to the garnatures S-2, S-3 of the 

55aoimally ideenergized sequence relay:S, the front 
and back contacts of Which armatures are con 

: nected respectively to incoming' and “outgoing,' 
itWotWire lines:9, it extending to an automatic 
telephone:exchange:E, at which the incoming line 

kWhile the outgoing line terminates on outgoing 
terminal ecuipmentif2. 5the terminals , 2 are 
linked to the dialeaetuated selecting equipment 
3b3 of the automatic exchange, to which the sub 

65 scribers' stations, such as ::f 4, are connected. 
The two-winding transformer serves to sep 

:arate the voice frequency; circuit from the direct 
; current sidialing and signaling circuits. To this 
tend, there is interposed at the midpoint of the 

70 transformer winding ts, a condenser 6, the oppo 
3 site terminals...of which are respectively connected 
ito armatures.S-4,S-5 of the sequence relay S, 
the back-contacts of which armatures are re 
Spectively connected to winding terminals of a 

75 tWOrwinding line relayL, while the front contacts 
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of said armatures are respectively connected to 
winding terminals of a two-winding polar relay P. 
Thus, when relay S is deemergized, the Speech 

circuit 6, 7, 8 is connected to the outgoing central 
office trunk line 0, the direct current signaling 
circuit of which includes, at the radio station, 
the line relay L. Contrarywise, when relay S is 
energized, the speech circuit 6, 7, 8 is connected 
to the incoming trunk line 9, the direct current 
signaling circuit of which includes the polar re 
lay P. The functions of these relays have been 
touched upon in the foregoing general description 
of the invention and will be explained more in 
detail hereinafter. 
The remaining portions of the circuit, together 

with the operation thereof, will now be described, 
first, with reference to “incoming calls,” i.e., calls 
incoming to radio station. A from radio station B, 
and then with reference to "outgoing calls," i. e., 

5 

calls outgoing from radio station. A to radio sta 
tion B. 

Incoming calls 

On incoming calls, the carrier current actuated 
relay C, connected to the radio receiver , is ener 
gized by carrier current transmitted from the 
radio transmitter of station B. Relay C is a 
quick-acting relay which follows the dialing pulse 
interruptions of said carrier current. Operation 
of relay C connects ground at its grounded arma 
ture C i to the carrier folloWerrelay CFºto ener 
gize the same from battery 7. The CF relay 
is of the slow-release type, such that it will re 
main operated during reception of dialing pulses, 
actuating relay C. 

If radio station A is not in use when inCOmi 
ing carrier current is received from station B, 
the CF relay, upon operating, will energize the 
sequence relay S, over a circuit traced from the 
grounded armature CF- and front contact of 
the CF relay, thence through the upper arma 
ture D-2 and back contact of the normally re 
leased delay relay D, thence through the arma 
ture TE-i and back contact of the normally 
released, transmitter follower relay TF, and 
thence through the winding of the S relay to the 
negatively grounded battery 8. The operation 
of the S relay over the circuit traced, will Con 
plete a holding circuit for thereafter holding the 
S relay operated under control of the CF relay, 
this holding circuit being traced from battery 8 
through the winding of the S relay and thence 
through its front contact and armature S 
over connection 9 to ground through the front 
contact and grounded armature CF-1 of the 
CF relay. As explained below, the S relay. Can 
not be operated over the circuit above traced, 
if radio station A is busy when an incoming call 
is received from station B, because, in that event, 
the transmitter follower relay TF will be oper 
ated, and will thus open at its TF-1 contacts, 
the operating circuit of the S relay above traced. 
The operation of the sequence relay S con 

pletes an operating circuit for the normally de 
energized, transmitter relay T, energization of 
which in turn completes, through its armature 
T - and front contact, a connection 20 which 
switches on the carrier of radio transmitter 2, and 
thereby transmits outgoing carrier to the radio 
receiver at station B. The operating circuit for 
the Trelay is traced from the negatively grounded 
battery 22, thence through the T relay winding 
and over connections 23, 24, through the lower 
back contact and armature -f of the normally 
deenergized delay relay D, and thence Over cOn 
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nection 25 to the front contact and grounded 
armature S-6 of the S relay. 
Relay S in operating also transfers at its S-2, 

S-3 contacts, the speech circuit 6, 7, 8 from the 
outgoing central office trunk line to the in 
coming line 9; and concurrently disconnects at 
its contacts S-4, S-5, the line relay I from the 
direct current signaling circuit, and substitutes 
therefor the polarized relay P. It will be noted 
that the inner terminals of the polar relay Wind 
ings are connected respectively to the C-2 arma 
ture and associated front contact of the Carrier 
relayº C. 
The polar relay, P provides reverse battery su 

pervision of the connection over the incoming 
line to the telephone exchange E, while the con 
tacts C-2 of the carrier relay C, busies the line 
and transmits the dialing pulses to the exchange 
in response to dialing pulse interruptions of the 
carrier transmitted from radio station B to radio 
station A. So long as the polar relay P receives 
normal battery current or no current, its arma 
ture P- Will make contact. With its upper or 
Spacing contact. This prepares a circuit, Com 
pleted upon operation of the S relay, for applying 
a supervision frequency f-S from One OScillator 
26 to the input of radio transmitter 2, for trans 
mission to the distant, radio station B. This cir 
cuit is traced from the upper terminal of oscil 
lator 26 over conductor 27 through the S-7 arma 
ture and front contact of the S relay, thence 
through the spacing contact and P-f armature 
of the P relay, thence over conductor 28 and 
through a resistance 29 to one side of the radio 
transmitter input circuit 4, the Opposite side of 
which is connected through a similar resistance 
30 to the opposite terminal of oscillator 20. 
This supervision frequency remains on the line 

until the called subscriber, such as 4, removes 
his receiver from the switch hook and, by So 
doing, reverses the battery applied Over the in 
coming line 9 from the dial telephone eXchange 
E. This battery reversal operates the polar relay 
P from its upper or spacing contact to its lower 
or marking contact, thereby to disconnect the 
f-S oscillator 25. 

Energization of the C relay by the incoming 
carrier from station B has, by closing its C-2 
contacts, prepared for dialing, the loop which 
includes the polar relay, the upper and lower 
halves of winding 5 of transformer 7, and the 
incoming line 9 extending into the central office. 
In addition, dialing tone is now received from 
telephone exchange E. Over line 9, which is trans 
mitted over the Speech circuit S, T, 8, through 
hybrid coil 5, and over line is to the input of radio 
transmitter 2, for radio transmission to the radio 
receiver of station B, and thence over the aSSO 
ciated outgoing trunk line to the automatic ex 
change at the calling end and thence to the call 
ing subscriber. Upon receipt of the dial tone 
transmitted in this Way, the calling Station re 
ceives a signal that the connection is ready for 

35 
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dialing, so that the calling station may now pro 
ceed to dial. This operates the C relay at sta 
tion A according to the digits dialed. As stated, 
the CF relay is sufficiently slow in operation to 
remain operated during this dialing process. 
Upon conpletion of the call, When the calling 

Subscriber hangs up, the carrier current trans 
nitted from station -B to station A is Switched 
off (as will be explained below in connection with 
calls outgoing from Station A), resulting in the 
release of the C relay, at Station A, the release of 
which in turn releases relays CF, S and T, thereby 
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restoring the signaling System at station. A to 
nOrna. 

If the subscriber at the called end, such as 4, 
Should hang up before the calling Subscriber does, 
this Will again reverse the battery applied at the 
telephone eXchange E.to the inconing line 9, the 
resulting current reversal of which in the polar 
relay P. Will return its arnature from its marking 
to its Spacing contact. This in turn will put 
Sugervision frequency f-S from the oscillator 2 
back on the line. 

It is to be noted that the Supervision frequency 
can be transmitted from Station A only on calls 
incoming thereto from station B, since it is only 
on Such calls that the S relay is energized to con 
nect the f-S Oscillator 26 to the transmitter 2. 
AS Will be explained below, in connection With 
calls Outgoing from station A, the S relay thereat 
Will remain deenergized during the entire call. 

Outgoing , calls 
On outgoing calls, the dial telephone exchange 

E is connected, as above explained, to radio sta 
tion A over the outgoing trunk (), and thence 
through the armatures and back contacts S-2, 
S-3 of the normally released S. relay, to line 6, 
, 8. Thus, the voice frequency circuit from ex 
change E is connected directly to the hybrid coil 
5 of the radio station. Also, the direct current 
Signaling circuits of line 0 are connected to the 
line relay L. via the armatures and back contacts 
S-2, S-3, S-3, S-5 of the sequence relay S. 
The line relay is energized over this circuit from 

battery 3, connected across the 'inner terminals 
of the line relay windings, through contacts and 
armatures SR-i, SR-2 of the supervision relay 
SR. Battery 3 is connected in One polarity 
through the back contacts of these armatures, 
and is connected in the opposite polarity through 
the front contacts thereof. Thus, operation of 
the SR relay reverses the battery applied to the 
cutgoing line. The SR relay is energized by the 
supervision frequency fs transmitted from radio 
station B, in the manner above explained in con 
nection with calls incoming to station A, and to 
this end is connected to the output of radio re 
ceiver through a filter and detector circuit 32, 
which transmits only the SuperVision frequency. 
The SR relay is thus normally deenergized to 
impress battery of normal polarity on the out 
going line , but operates upon receipt of the 
supervision frequency to reverse the battery po 
arity until the called Subscriber answers. . HoW 
ever, these battery reversals do not release the 
relay, which remains continuously energized until 
the called Subscriber hangs up. 
When the line relay L. is thus energized upon 

receipt of a call incoming from exchange E, it 
energizes the transmitter follower relay TF over 
a circuit extending from the negatively grounded 
battery 33 through the TF relay winding, and 
thence to ground through the front contact and 
grounded armature L-2 of the L. relay. This 
relay TF is of the slow-release type which re 
intains energized during reception of dialing 
pulses. Energization of the TF relay openS, at 
its back contact TF-, the operating circuit for 
the S relay, as above traced for incoming calls, 
and since the TF relay remains thus operated 
during the entire outgoing call, i. e., until the 
calling subscriber hangs up, the S relay can not 
be energized by incoming carrier received from 
station B for the duration of the outgoing call. 
A second contact of the L. relay closes a circuit 

for the transmitter relay T, traced from the T 
relay Winding, over connection. 23, and through 
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8 
the front contact and armature L-i of the L 
relay, and thence to ground through the back 
Contact and grounded armature S-6 of the now 
deenergized S. relay. The resulting operation of 
the T-relay. Switches on the carrier of the radio 
transmitter 2, as above explained, to provide out 
going carrier to Station B. 
When the outgoing dial pulses are now.received 

from telephone exchange E, they will be trans 
mitted through relays L, and T. That is to say, 
relay L, will respond to the dial pulses and will 
in turn, by opening and closing its I- contacts, 
correspondingly operate the T relay. Operation 
of the T relay in response to these dialing pulses 
thus interrupts the carrier transmitted to station 
B, which in turn causes the C relay thereat to 
correspondingly operate and release, the trans 
smission of the dial pulses thence to the calling 
station being the same as that above described 
for calls incoming to station A. 
Throughout the call outgoing from station A, 

the S relay is, as above explained, continuously 
deenergized, and therefore the Supervision fre 

: quency of oscillator 26, will not be transmitted 
to station B on outgoing calls. On the other 
hand, station B operates as above described in 
connection with calls incoming to station A. 
That is to say, it will transmit supervision fre 
quency to station. A until the called subscriber.has 
answered, thus operating the SR relay at station 
A to reverse the battery, applied to the outgoing 
line from source 3f. In addition, the central office 
connected to station B will return dial tone to 
the subscriber originating the call, and connected 
to exchange E. 
The operation of the line relay L, on outgoing 

calls also operates the delay relay D, which latter 
will remain operated for some time after Com 
pletion of the outgoing call, in a manner and 
for reasons now to be explained. The D relay is 
connected in the plate circuit of an electronic 
itube 34, and is energized therein from the nega 
tively grounded plate battery 35. The cathode 
of tube 34 is energized over a circuit extending 
from ground through a low Voltage, direct or 
alternating current source 36, and thence to the 
cathode and over conductor 37 through a front 
contact of the I relay, the associated armature 
E-3 of which is grounded. A resistance 38 is 
bridged between this armature and its associated 
front - contact for normally energizing the cath 
ode of tube 34 to some extent, but insufficient 
to energize the D relay, while the line relay is 
released. Upon operation of the line relay, how 
ever, this resistance is shunted-out by the relay 

- contacts, whereupon the -cathode of tube 34 is 
energized sufficiently to operate relay D. Upon 
Subsequent release of the line relay, however, the 
to relay Will not release for some time thereafter 
and until the Cathode of tube 34 has cooled sufi 
ciently to reduce the plate current of the tube 
beioW the release current for the D relay. The 
purpose of this delay in the release of the D 
relay following the release of the E. relay at the 
conclusion of an outgoing call, is to delay the 
operation of the circuit on subsequent incoming 
calls for a sufficient length of time to assure that 
all other relays are restored to their normal con 
'ditions, particularly the T and S relays, the 
operating circuits of which are under control of 
the D relay upon release of the I, relay.. An 
additional purpose for thus delaying the release 
of the D relay is to prevent “locking of the radio 
“system, i.e., energization of the S relays at both 
stations A and B, 
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Ön incoming calls, operation of the S relay, as 
above explained, completely disconnects the line 
relay L. at the S-4, S-5 contacts of the S relay. 
This prevents operation of either the delay relay 
D or the transmitter follower relay TF for the 
duration of an incoming call, since the operating 
circuits for both of these relays are completed 
through contacts of the line relay. 
The separate wire circuits 9 and 10 for han 

ding incoming and outgoing calls, between the 
central office and the radio station, may of course 
be replaced by a single two-wire circuit, inas 
much as all of the functions of two-way dialing 
and supervision are provided by the relay cir 
cuits included in the radio station terminal 
equipment, in which event this single two-wire 
circuit from the central office would become per 
manently connected to line 8, and contacts S-2, 
S-3 of the S relay omitted. 

I claim: 
1. In a two-way dial telephone signaling Sys 

tem for relaying signals between a low frequency 
wire circuit and a carrier wave circuit: a carrier 
Wave transmitter and receiver; a carrier relay 
responsive to carrier current incoming to said 
receiver and to dialing interruptions thereof; a 
slow-release relay responsive to said carrier relay 
and unresponsive to dialing signals; a sequence 
relay energized by said slow-release relay for 
connecting said wire circuit to contacts of Said 
carrier relay for repeating in said circuit the 
dialing pulse operation of the carrier relay; a 
line relay; means including release contacts Se 
quence relay for connecting said line relay to 
said wire circuit, said line relay responding to 
dialing pulses incoming over said wire circuit; 
and means including said line relay for energiz 
ing said carrier wave transmitter, to transmit 
outgoing carrier and for interrupting the same 
in response to dialing signals incoming Over the 
wire circuit. 

2. In a two-way dial telephone signaling Sys 
tem for relaying dialing signals between a low 
frequency wire circuit and a carrier wave circuit: 
a carrier wave transmitter and receiver; a car 
rier relay responsive to carrier current incoming 
to said receiver and to dialing interruptions 
thereof; a slow-release relay responsive to said 
carrier relay and unresponsive to dialing signals; 
a transmitter relay for energizing said transmit 
ter to transmit outgoing carrier, said relay re 
sponding to dialing signals; a sequence relay 
energized by said slow-release relay for energiz 
ing said transmitter relay and for connecting said 
wire circuit to contacts of said carrier relay for 
repeating in said circuit the dialing pulse opera 
tion of the carrier relay; a line relay; means 
including release contacts of sequence relay for 
connecting said line relay to said wire circuit, 
said line relay responding to dialing signals in 
coming over said wire circuit; and means includ 
ing said line and transmitter relays, for inter 
rupting the outgoing carrier in response to dial 
ing signals incoming Over said Wire circuit, 

3. In a two-Way dial telephone signaling Sys 
tem for relaying signals between a low frequency 
Wire circuit and a carrier Wave circuit; a carrier 
wave transmitter and receiver; a carrier relay 
responsive to carrier current incoming to said 
receiver, and to dialing interruptions thereof; a 
slow-release relay responsive to the carrier relay 
and unresponsive to dialing signals; a transmit 
ter relay for energizing said transmitter to trans 
mit outgoing carrier; a sequence relay energized 
by said slow-release relay for energizing said 
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transmitter relay and for connecting said wire 
circuit to contacts of said carrier relay for re 
peating in said circuit the dialing pulse opera 
tion of the carrier relay; a line relay and a trans 
mitter follow relay; means including release con 
tacts of said. Sequence relay for connecting said 
line relay to said wire circuit and for energizing 
the same; said transmitter follow relay respond 
ing to energization of said line relay to prevent 
energization of said sequence relay while the line 
relay is actuated; said line and transmitter re 
layS responding to dialing signals incoming over 
said wire circuit for correspondingly interrupting 
the Carrier outgoing from said transmitter. 

4. In a two-way dial telephone signaling sys 
tem for relaying signals between a voice fre 
quency wire circuit and a carrier wave circuit: 
a carrier wave transmitter and receiver; a car 
rier relay responsive to carrier current incoming 
to said receiver and to dialing interruptions 
thereof; a slow-release relay responsive to said 
carrier relay and unresponsive to dialing signals; 
a transmitter relay for energizing said transmit 
ter to transmit outgoing carrier; a sequence relay 
energized by Said slow-release relay for energiz 
ing said transmitter relay and for connecting said 
Wire circuit to contacts of said carrier relay for 
repeating in Said circuit the dialing pulse opera 
tion of the Carrier relay; a line relay; means in 
cluding release contacts of said sequence relay 
for connecting Said line relay to said wire circuit; 
a slow-release transmitter follow relay responsive 
to said line relay, when energized, for preventing 
energization of said sequence relay; means in 
cluding Operate contacts of said line relay for 
energizing said transmitter relay, said line and 
transmitter relays responding to dialing signals 
incoming over said wire circuit for repeating said 
Signals in the outgoing carrier; a delay relay; and 
means including operate contacts of said line re 
lay for energizing said delay relay, said means 
thereafter delaying release of said delay relay 
for a preselected interval following deemergiza 
tion of said line relay. 

5. In a two-Way dial telephone signaling system 
for relaying signals between a low frequency wire 
circuit and a carrier wave circuit: a carrier wave 
transmitter and receiver; a carrier relay respon 
Sive to Carrier current incoming to Said receiver 
and to dialing interruptions thereof; a slow-re 
lease relay responsive to said carrier relay; a 
transmitter relay for energizing Said transmitter 
to transmit outgoing carrier; a polar relay; a 
sequence relay energized by said slow-release re 
lay for energizing said transmitter relay and for 
connecting said Wire circuit to contacts of the 
carrier relay through windings of the polar relay 
for repeating in said circuit the dialing pulse 
Operation of said Carrier relay; said polar relay 
being unresponsive to voltage of one polarity im 
pressed on said Wire circuit, but responding to 
voltage of the opposite polarity impressed 
thereon; a , Source of Supervision frequency; 
means including release contacts of said polar 
relay and operate contacts of said sequence relay 
for impressing said supervision frequency on said 
transmitter to modulate the outgoing carrier 
thereof; a line relay; means including release 
contacts of Said sequence relay for connecting 
said line relay to said wire circuit; a voltage 
source for energizing said line relay over said 
Wire circuit. When SO connected; a supervision 
relay energized by Supervision frequency incom 
ing to said receiver, for impressing said voltage 
source in One polarity on said line relay, and for 
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reversing said polarity upon deemergization of 
said supervision relay; and means including op 
erate contacts of said line relay for energizing 
said transmitter relay, said line and transmitter 
relays responding to dialing pulses incoming Over 
said wire circuit for correspondingly interrupt 
ing the carrier outgoing from said transmitter. 

6. In a two-Way dial telephone signaling sys. 
tem for relaying signals between a low-frequency 
wire circuit and a carrier wave circuit: a carrier 
wave transmitter and receiver; an incoming and 
an outgoing wire circuit; a carrier relay respon 
sive to carrier current incoming to said receiver 
and to dialing interruptions thereof; a slow-re 
lease. relay. responsive to said carrier relay; a 
transmitter relay for energizing said transmitter 
to transmit outgoing carrier; a sequence relay 
energized by Said slow-release relay for energiz 
ing said transmitter relay, and for cennecting said 
incoming circuit to contacts of said carrier relay 
for repeating in said circuit the dialing pulse 
Operation of Said: carrier relay; a line relay; 
means including release contacts of said sequence 
relay, for connecting said line-relay to said out 
going circuit, and for energizing said, relay; and 
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Iaeans, including operate contacts of said line 
relay, for energizing said transmitter relay, said 
line and transmitter relayS. responding to-dialing 
pulses, for interrupting the outgoing carrier in 
response to dialing signals received over said out 
going line. 

7. In a two-way, dial telephone signaling sys 
tem for relaying signals between a low-frequency 
Wire circuit and a carrier. Wave circuit: a carrier 
wave transmitter and receiver; an incoming and 
an outgoing wire circuit; a carrier relay, respon 
Siye to carrier current incoming to said reeeiver 
and to dialing interruptions thereof; a slow 
release relay responsive to said carrier relay; a 
transmitter relay for energizing said transmitter 
to transmit outgoing carrier; a sequence relay 
energized by said slow-release is relay for ener 
gizing said transmitter relay and for connecting 
said incoming circuit to contacts of said carrier 
relay for repeating in said circuit the dialing 
pulse operation of said carrier relay; a line re 
lay; means including release contacts of said 
sequence relay, for connecting said line relay to 
said line outgoing circuit, and for energizing said 
relay; means including operate contacts of said 
line relay, for energizing said transmitter relay, 
said line and transmitter relays responding to 
dialing pulses, for interrupting the outgoing 
carrier in response to dialing signals received 
over said, otgoing line; and a transmitter follow 
relay, responsive to said line relay, for prevent 
ing operation of said sequence-relay during ener 
gization of the line relay. 

8. In a two-way dial telephone signaling sys 
tem for relaying signals between a low-frequency 
Wire circuit and a carrier wave circuit: a carrier 
wave transmitter and receiver; an incoming and 
an outgoing wire circuit; a carrier relay respon 
sive to carrier current incoming to said receiver 
and to dialing interruptions thereof; a slow 

to transmit outgoing carrier; a sequence relay 
emergized by said slow-release relay for emer 
gizing said transmitter relay and for connecting 
Said incoming circuit to contacts of said carrier 
relay for repeating in said circuit the dialing 
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release relay responsive to said carrier relay; a 
transmitter relay for energizing said transmitter 

pulse operation of said carrier relay; a line re 

12 
lay; means including release contacts of said 
sequence relay, for connecting said line relay 
to said outgoing circuit, and for energizing said 
relay; means including operate contacts of said 
line relay, for energizing said transmitter relay, 
said line and transmitter relays responding to 
dialing pulses, for interrupting the outgoing 
carrier in response to dialing signals received 
over said outgoing line; a transmitter follow 
relay, responsive to said line relay, for prevent 
ing operation of said sequence relay during ener 
gization of the line relay; and means including 
a delay relay responsive to operation of said line 
relay, said means thereafter delaying release of 
said dielay relay for a preselected interval fol 
lowing release of said line relay. 

9. In a two-way dial telephone signaling Sys 
tem for relaying signals between allow-frequency 
wire circuit and a carrier wave circuit: a carrier 
wave transmitter and receiver; an incoming and 
an outgoing wire circuit; a carrier relay respon 
sive to carrier current incoming to said receiver 
and to dialing interruptions thereof; a slow 
release relay responsive to said carrier relay; a 
transmitter relay for energizing said transmitter 
to transmit outgoing carrier; a polar relay; a 
sequence relay energized by said slow-release 
relay for energizing said transmitter relay and 
for connecting said incoming circuit to contacts 
of said carrier relay through windings of the 
polar relay for repeating in said circuit the dial 
ing pulse operation of said carrier relay, said 
polar relay being unresponsive to voltage of one 
polarity impressed on said incoming circuit, but 
responding to voltage of the opposite polarity 
impressed thereon; a source of supervision fre 
quency; means including release contacts of said 
polar relay and operate contacts of said sequence 
relay, for impressing said supervision frequency 
on said transmitter to modulate the outgoing 
carrier thereof; a line relay; means including 
release contacts of said sequence relay for con 
necting said line relay to said outgoing circuit; 
a voltage source for energizing said line relay 
over said circuit when so connected; a super 
vision relay energized by supervision frequency 
incoming to said receiver, for impressing said 
voltage source in one polarity on said line relay, 
and for reversing said polarity upon release of 
said supervision relay; and means including said 
line relay for energizing said transmitter relay, 
said line and transmitter relays responding to 
dialing pulses, for interrupting the outgoing 
carrier in response to dialing signals received 
over said outgoing line. 
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