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This invention relates to telephone signal-
ing systems, and more particilarly to ar-
rangements for transmitting supervisory sig-
nals between central offire Stations.

5 In the operation of a group of telephone
circuits by improved traflic methods, & num-

ber of supervisory signals are requured‘

Tracilities for the transmission of these supe:
Vlaon sv‘nftls are sometimes not waﬂable, as
1 oin the ca tse of radio speebh dmnnels7 and, in
the case of wire circuits, they cannot alwa;s
be obtained unless there are-sacrificed facili-
ties for the transmission of Morge telegraph
signals over the telephone cireuits. . Further-
15 more, with the present standard facilities for
signaling over voice cir cuits, certain pre-
mutlons must be taken in order to guard
against interference with the signals lﬂy the
volce currents and in order to veduce the in-

26 terference from odler voice circuits and the .

interference caused in other voice circuits.

It is the object of applicants’ invention.to
transmit supervisory signals” in cases in
which the facilities cmnot be obtained by

25 wire means, as in the case of radio speech

channels; and, in the case of wire circuits,
to transmit Smh signals without any sacrifice
of Morse 1e]eomph facilities and without

any of the types of 1nterference mentioned.

30 above.

Applicants accomplish thls ‘object by trflns-"
mitting all the supervisory signals -for a.

aroup “of voice cireuits over a common radio
channel between the central office stations.

35  The arrangement dQSuI‘lbe(l below and-il-

lustrated dlaommnlatlca]ly in" the  accom-

panying: drawi ng is one suitable for trans-

mitting by ftpphcanus means the signals em-

ployed in’ the so-called “ring down? method

40 of operation, in which the central office. oper-

ators plug into and ring over the circuits also

used for the qubscrlbers conversation. *

With reference to the accompanying draw-

1ng, station A 1s a teTephonﬂ central office

45 gtation connected with a distant central cofiice

station B by a plurality of voice channels,

which may be ordinary wire cn“ uits, carvier
cncmts or radio channels. The sy@tom 15

shown equu‘ped for operation in either di-

50 - yection, that is, for the initiation of a call

at either station and the proper signaling

aad supervision at both stations. The ap-

paratus at each station consists eggnntlalh

of radio transmitting means, radio 1ccelv1no

"*a

1826. Senal No. 119,249,

s means; and ihe ]Lohowmof n asscuauon with
each of the voice clmnne]s, means_for pro-.

ducing- radio signaling current for trans-
mission, means for suttably tuning the re-
ceiving: means, the usual annunm'uox, and
means for. associating the signaling current

producer:and the annunci ator with the radio

transmitting. and receiving  apparatus, re-

spectively. “For. each voice channel served

there is required one radio signaling.fre-
quency for signaling in each direction, the
signaling current pmduce!' agsgociated: with
that channd at each station producing alter-
na,tmg current of-a preédetermined frequency
and the veceiver at the other station being
cmrespondmﬂly tuned by the eirenit associ-
ated tvith that channel.” Tt is to be under-
stood that only the apparatus associated with
one voice channel is shown in full, the appa-

ratus peculiarly associated with ‘the other
* channels being merely indicated and: its con-

nection to the 1acho tr ‘msnnttmm i 1ecuv—
ing apparatus shown:

The details of: thé signaling system Wl]l be
clearly. undeérstood flom the following de-
scription of the operation thereof:

If a subscriber directly connected with the
central office station A: wishés to communi-
cate with a subser iber connected with the

distant central office station Bj tlie operator.

at station A pluos the toll cord into jack J.
Battery from the sleeve of the. toll cord
operates 1e1ay C." The operator. then rings,

.the Tinging current being applied over the

leads P and R to relay D, which operates.
The relay D, upon operation, in turn oper-
ates relay _E., The operation of relay B
connects the oscillator O, which “produces
high frequency signaling”current, through
the tuned circuit F assocmted Wlth the voice
channel under consideration ‘and through
the common amplifier G to the radio trans-
mitting: antenna of station A. At the dis-
tant station B a radio signal is received in
the: receiving- antenna, is changed’ in  fre--
quency (an o:,cﬂlator being assocmted with
the frequency chantrer), ‘and is° passed:

cn'cult K’ ass sociated with the- v01ce chan-
nel undér considerdtion ‘and the rectifier M’
to relay :N”." This relay N’ operates and
locks thr ouorh its lower winding.

L’ Whlch is flssocmted with the ]ack J ’

The lock-
ing circuit “of the relay includes the lamp -
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Therefore, when the locking circuit of the

relay is-closed, this lamp lights.” In re-.

sponse to the operation of the lamp L/, the
operator at station B plugs the toll cord into
the jack J’. Battery from the sleeve of the
toll cord operates relay C’. Upon the opet-

ation of this relay the locking circuit of-

relay N is broken, relay N’ is released, and
lamp L/ is extinguished.

If the operator at station A rerings, the
ringing current over leads T and R re-

operates relay D, and a second radio signal.

is transmitted to station B in the manner
described above. Relay N’ at station B
again responds; but, since relay C’ remains
operated, the lamp L~ will not light again,
but relay P’ will !be operated, the circuit to

this relay being through the make contact.

of relay C’.  The operation of relay P’ con-
nects to the leads T’/ and R’ the current
source and ground indicated in the drawing,
and consequently ringing current is trans-
mitted over these leads to the toll cord pre-
viously inserted in the jack J’. As is well
understood in the art this
operates an alternating current relay, which,

in turn, lights the supervisory lamp in the.

toll cord." : ‘

Only .so much of the toll cord cireuit.at
each station is shown as appears to be
necessary to a full understanding of appli-

ccants” invention.

The operation of applicants’ signaling
system- will now be described in conmection
with a call originated at station B. The
operator at station B plugs the toll cord into
jack J’. - Battery from the slecve of the toll
cord operates relay C’. The operator then
rings, ringing current being applied over
the leads TV and R’ to relay D', which oper-
ates. - The operation of this relay operates,
in turn, relay E’. The operation of relay
B’ connects the oscillator O, which produces
high frequency signaling current, through
the tuned circuit ¥’ and the common ampli-
fier G’ to the radio transmitting antenna of
station B. "At the distant station A, the
radio signal is received in the receiving
antenna, is changed in frequency -and 1is
passed through a common ‘amplifier H, the
tuned circuit K, and the rectifier M to the
relay - N. Relay N. operates and locks
through its upper winding. The locking
civenit includes' the lamp L . associated

with the jack J. Accordingly, when the

locking circuit is completed, this lamp
lights, giving the signal to the operator at
station A, who responds by plugging the
toll  cord "into jack "J.. Battery from the
sleeve of the toll'cord operates relay C, its

operation breaking: the locking circuit of

relay N and extinguishing the lamp L. TIZ

‘the operator at station B rerings, ringing

current is again transmitted over the leads
T’ and R/, and relay D’ is again operated.

ringing current:
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The re-operation of relay D’ results in the
transmission of a second radio signal to sta-
tion A, and relay N again responds. Since
relay C remains operated, lamp L will not
relight, but relay P will- be operated,. the

cireuit to this relay being completed at-the

make contact of relay C.  The operation of
relay P connects to the leads T and R the
current source and ground indicated in the
drawing, and ringing current is transmitted

over these leads to the toll cord previously

inserted in the jack J. - ‘ _ :
While applicants’ invention has been de-

scribed in one specific embodiment which is

deemed desirable, it is to be understood that
it is capable of embodiment in many other

and different. forms without a departure:

from the scope of the invention as defined

in the appended elaims. ‘
What is claimed is:
1..In 4. telephone -system,

connecting said stations, means at each sta-
tion for transmitting radio signals, means
at each station for receiving radio signals,
and at each station in association with each
voiee channel the following : signal announc-
ing means, means for producing signaling

current peculiar in frequency to that station:

and to the voice channel, means for tuning
the radio signal recelving means at that sta-
tion to the peculiar frequency produced at
the other station and corresponding to the
voice channel, automatic means, responsive
to signaling operations at that-station, for
connceting the current producing means to
the radio signal transmitting means at that

station,-and automatic means for operating

the signal announcing means at that station
in response to radio signals
the other station.

2. In a telephone  system including two

two central
office stations, a plurality of voice chanmels

received from:

80

83
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100

central office stations and a voice  channel

connecting said stations, means at each. sta-
tion for generating and transmitting radio

signals, means at each station for receiving
the radio signals transmitted from the other
station, an annunciator at each station, auto-

matic means at each station, responsive to-

ringing current -introduced into. the voice
channel at that station, for operating the
signal generating and. transmitting means
at that station, autematic means at each sta-
tion for operating the annunciator at that
station in- response to an initial radio. sig-

110

115

120

nal received from. the other station, and
automatic means at each station for produc-

ing ringing current at that station in re-

sponse to a subsegent radio signal received

from the other -station.

2. In o telephone system including two
central “office stations: and ' a voice channel

connecting said stations, means at each sta-

tion for generating and transmitting radio

signals, means at cach station for receiving’

130.-
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the radio signals transmitted from the other
station, an annunciator at each station, auto-
matic means at each station, responsive to

ringing current introduced mto the voice

chanoel at that station, for operating the

signal generating- and ktran_smlttmg means,

at that station, automatic means at each sta-

tion for operating the annunciator at that

station in response to an initial radio signal
received firom the other station, 'Lutomatlc

- means at each station for pIOdUCIHO‘ ringing

current at that station in response to.a Sub-
sequent radio signal received from the other
statlom and. automatlc means at each station
for preventing the ve- -operation of the an-
nunciator at that station in response to said

subsequent radio signal received from thie

other station.
4 Tn a telephone system including two

central office stations and a plurality of voice.

channels. connecting said stations, means at
each station for transmlttlno radio signals,
means at each station for receiving Tadio
signals, and at each station in association
with- ‘each 'voice channel the following:
means for fixing the frequency of the racho
signals transmitted from that station at a
value peculiar to-that station and to. that
voice channel, means for tuning the sig-
nal receiving means at that station to the
peculiar flequency of the radio signals
trans,nntted from the:other station and cor-
responding to that voice channel, an an-
nunciator, automatic means, responsive to
ringing current introduced into that voice
channel at that station, for operating the
signal transmitting means at that station,
automatic means For operating the annun01—
ator at that station in response to an initial
radio signal, of the predetermined fre-

quency, received from the other station, and

automatic means for producing ringing cur-
rent at that station in" response to a sub-
sequent radio signal, of the predetermined. v
frequency, received from the other station.

5. In a telephone system .including two

ntral office stations and a plurality of voice
channels connecting said stations, means at
each station for transmitting radlo signals,
means at each station for recelvmtr radlo
signals, and at. each station in association
with each voice channel the following:

means for fixing the frequency of the radio :

signals transmitted from that' station at a
value peculiar to that station and to that
voice channel, means for tuning the signal
receiving means at. that station to the
pecnllar frequency of the radio signals

“transmitted from the other station and cor-

responding to that voice channel, an an-
nunciator, automatic means, respons've to
ringing current introduced into that voice
channel at that station, for operating the
signal trmsmlt’cmo means at that station,
automatic means for operating the annunci-

ator at that station in response to an initial"

radio signal,- of the predetermined fre-
quency, Jeceived from the other- station,

automatic means for producing ringing cur-.
rent at that' station in response to a sub-

sequent ‘radio signal, of the predetermined
frequency, veceived from the oLhe1 station,
and- antomatic means for préventing: the re-
operation of the annunciator: at that station
in response to said suksequent radio smnal
received from the other station..

6. In . a telephone gystem ineltding’ two-
central office stations and a plurality of voice

channels- connecting-said stations; means at-

each. station- for tlansnmthn(r radio signals,

means at-each station for receiving radio

sy and at eachi station in. ascocmtmn
Wlth each voice cliannel the following: means:
for: producing signaling current’ of ‘a fre-
quency Decuhar to. that station and- to that
voice channel; means for- tuning- the- signal
mconvmw means at that station to the pe-
culiar frequency produced at the other: sta-

tion and corresponding to that voice channel,
an annunciator, automatic means, 1‘espor~51ve'
to ringing: cuuent introduced 1nto that voice
channel at that station, for- connecting said:
current producing means to the radio signal
transmitting means -at that station, auto-

matic meang for operating the a,nnuncmtor
at that station in response to an initial radio
signal, of the predetermined frequency, re
ceived from the other station, and fmtomatlc
means for producing ringing current at that
station in response to a subscquent radio sig-
nal, of the predetermined frequency, received
from the other station.

7. 1n a telephone system 1nclud1n0 two
central office stations and a plurality of voice
channels connecting said. stations, means at

each station. for transmlttlno radio signals,

means at each station for receiving radio
signals, and at each station in . assocmtmn

with each voice channel the following : means
for producing signaling current - of a fre-
quency peculiar to. that station and to that
voice channel, means for tuning the signal
receiving - mefms at that Statlon to the pe-
culiar trequency produced at the other sta-

tion and corresponding to that voice chan-

nel, an annunciator, automatic means,; Te-
sponswe to ringing- current 1nLr0duced into
that voice channel at that station, for con-
necting said current producing means to the
racio smnal tr fmsmlttlnu means at that sta.
tion, uutomatlc means for operating the an-

nunciator at that station in response to-an’

initial radio signal, of the predetermined

frequency, received fxom the other station,

automatic means for pIOdUCIIIO' ringing cur-

quent radio signal, of the predetermined fre-
quency, received from the other station, and:
automatic means for preventing the re- -oper-
ation of the annunclator at the station in re-
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rent at that station in response to a subse- :
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sponse ‘to said subsequent radio signal re-
ceived from the other station. :

8. In a telephone system, a sending sta-
tion, a receiving station, a voice channel con-
necting said stations and ‘including a line

* circuit and a cord circuit, adapted to be inter-

10

15

20

connected, at each station and a transmitting
medium, a signal annunciator and a line
source of ringing current at the receiving sta-
tion, means at the sending station for gen-
crating and = transmitting. radio signals,
means at the recelving station for receiving
radio signals means at the sending station
for operating the singnal generating and
transmitting means in response. to ringing
current from the cord circuit, means at the
receiving station for operating the signal an-
punciator in response to radio signals only
when the line and cord circuits at said sta-
tion are disconnected, and means at said sta-
tion for operating the line source of ringing
current in response to radio signals only
when said circuits are interconnected.

9. In a telephone system, including two
central office stations and a plurality of voice
channels connecting said stations, each of
said voice channels including a line circuit
and a cord circuit, adapted to be intercon-

1,688,451

nected, at each station and a transmitting
medium, means at each station for transmit-

ting radio signals, means at each station for

receiving radio signals, and, at each station,
in association with each voice channel, the
following : means for fixing the frequency of
the radio signals at a vilue peculiar to that
station and to that voice chiannel, means for
tuning the signal receiving means at'that
station to the peculiar frequency of the radio
signals transmitted from the other station
and corresponding to that voice channel, an

30

40

annunciator, a line source of ringing cur- .

rent, means responsive to- ringing - current

from the cord circuit for operating the sig: .

nal transmitting means at that station, means
for operating the signal annunicator at that
station in response to radio signals only when

the line and cord circuits at that station are

disconnected, and means for operating the

45

line source of ringing current at-that station .

in response to radio signals only when said
circuits are interconmected.. o
In testimony whereof, we have signed our
names to this specification this 18th day of
May, 1926. o ' : "
CHARLES S. DEMAREST.
OWEN H. LOYNES. =~ =
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