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20 Claims.

This invention relates to telegraph systems
and more particularly to systems involving the
transmission of telegraph signals over subscrib-
ers’ lines terminating at a telephone exchange
whereby the telephone plant may be utilized for
telegraph communication; or involving transmis-
sion of telegraph signals partly over standard
telephone circuits and partly over telegraph chan-
nels, such as intercity multiplex telegraph chan-
nels whereby long distance telegraph calls may
be extended through such channels and com-
pleted through the local circuits of the telephone
exchange.

In our prior application, Ser. No. 17,842 filed
April 23, 1935, we have disclosed systems for
controlling standard receiving telegraph appa-
ratus or printers over telephone circuits by the
utilization of audible tones or trains of audible
frequency electrical oscillations which the tele-
phone circuits are designed to transmit. Ordi-
narily the transmitting and receiving telegraph
apparatus will be interconnected through the
subscribers’ telephones and the telephone switch-
board or exchange. In the case of telegraph
communication between two subscribers, however,
it is often desirable to record and supervise the
calls in order that charges may be made for the
additicnal service or for other purposes. It is
one of the objects of the present invention, there-
fore, to prevent telegraph communication between
two subscribers except when the connecting cir-
cuit includes a special link m;mﬁt or a super-
visory position or office for monitoring the calls
although telephonic communication may be car-
ried on in the usual manner through the direct
connections provided at the telephone exchange.

In long distance calls between different cities,
it is sometimes desirable to utilize intercity tele~
graph trunks or channels instead of telephone
channels. Another object of the invention, there-
fore, is to provide a system of the character
disclosed in our prior application in which the
tone signals are converted into direct-current
impulses and impressed upon a telegraph trunk
circuit or channel.

A further object of the invention is to provide
a system of this character in which direct-current
impulses transmitted over a telegraph trunk cir-
cuit or channel are converted into tone sig-
nals for controllmor a printer over a telephone
circuit.

Other objects and advantages of the invention,
including the provision of improved monitoring
and supervisory apparatus, and regulating appa-
ratus for maintaining the desired amplitude of

e

(CL 179—4)

the telegraph signals, will be apparent from the
following description of the systems embodying
the invention shown on the accompanying draw-
ings. In the drawings:

Figs. 1 and: 2 are circuit diagrams of a system
embodying certain features of the invention;

Figs. 3 and 4 are similar diagrams of a modi-
fication including an intercxty telegraph trunk or
channel; and

Fig. 5 is a circuit diagram of a further modi-
fication of the invention.

Referring to Figs. 1 and 2 of the drawings,
in the system shown for the purpose of illustrat-
ing typical apparatus for utilizing the invention,
two substations are provided with receiving ap-
paratus such as printers Pl, P2, one at each sta-
tion adapted to respond to permutation code sig-
nals and transmitters T(, T2 for superimposing
audible or tone signals on the transmission cir-
cuit, such as a telephone circuit, to control the
printer at the remote station. In accordance
with the present invention, the printers are ar-
ranged to respond to tone signals of a predeter-
mined frequency F{ whereas the transmitters
are adapted to send tone signals of a different
frequency F2. At an intermediate point, for ex-
ample at a supervisory position, the signals are
converted from tone signals of frequency F2 to
corresponding signals of the frequency (¥i)
adapted to operate the printer at the called sta-
tion. In this manner direct communication be-
tween two stations independent of the interme-
diate supervisory office or position is prevented.
On the other hand, each printer may be arranged
to respond to the local transmitter at the same
station, if desired, in order to make a record
of each message transmitted. Obviously, the tone
signals may be altered in various ways to con-
vert them to a form adapted to operate a printer
which would not be responsive to the original
signals, as will be explained hereinafter with
reference to the modified systems shown in Figs.
3, 4 and 5.

The contacts of transmitter Tf at one substa-
tion are shown arranged to key the output cir-
cuit of an amplifier tube VI having its input
circuit connected to the oscillator Of to produce
five-unit code signals consisting of spacing im-
pulses of audible frequency oscillations, for ex-
ample of a frequency of 750 cycles, and marking
impulses during which no oscillations are im-
pressed upon the circuit. The tone signals are
applied to a telephone circuit through a loud-
speaker or reproducer S and a telephone trans-
mitter TTI acoustically coupled to the reproducer,
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a potentiometer 106 being provided in the circuit
of the reproducer S{ to permit regulation of the
amplitude of the signals applied to the transmis-
sion circuit.

The printer P{ is arranged to respond to the
tone signals of frequency Fi, for example 1250
cycles, received cver the telephone circuit, repro-
duced by the telephone receiver RI and the

microphone M|, rectified and applied fo the:

printer. The received impulses are amplified by
the amplifier tubes V2 and V3, rectified by the
tubes V& and V3, and inverted by the inverter

tube V6. The input and output circuits of the
amplifier tubes V2 and/or V3 inchude res‘pnant,
elements, such as coupling transformers and .

tuning condensers {1 and {2, whereby the ampli-
fier is tuned to a frequency of 1250 cycles so
that the amplifier is adapted to amplify tone
signals of this frequency and sharply attenuate
signals of other frequencies. The input circuit of
amplifier tube V3 may be connected through
conductor 13 and potentiometer (4 to the output
circuit of the local transmitting amplifier VI so
that the printer P{ responds to the signals gen-
erated by the local transmitier T4 to make a
record of outgoing messages.

The rectifier tubes V4 and V5 are connected
to provide full-wave rectification and the con-
trol electrodes thereof are normally biased by
the potential drop in resistor I5 so that no plate
current traverses the tubes when ho signalling
impulses are received. .The control electrodes
are connected through a resistor {6 and milliam-
meter Al to the negative terminal of resistor 5.
The milliammeter A! indicates the grid current
of tubes V4 and V5 which depends upon the
magnitude of the received signals and thus the
meter reading facilitates the adjustment of the
regulating potentiometer {7 to maintain the am-
plitude of the impulses applied to the printer
magnet within the limits required for satisfactory
operation.

The elements of the amplifier, rectifier and in-
verter circuits corfespond generally to those
shown and described in detail in our copending
application referred to above and, except as

above noted and as described in said application, -

correspond to the usual practice. The tone sig-
nals representing spacing signals of the code em-
ployed cause the control electrodes of the rectifier
tubes V4 and V9§ to become positive or less nega~-

tive, whereupon the tubes become conducting..

The anodes or plate electrodes of the tubes V4
and V5 are connected together and to the con-
trol electrode of the inverter tube V6. The con-
irol electrode of the latter is normally at such
potential that the tube V6 is conductive and the
printer magnet connected thereto is normally
energized. Upon the occurrence of a spacing
signal, the flow of current through the rectifier
tubes V4 and VS causes the control electrode of
the tube V6 to become more negative and the
current through the printer magnet -is inter-
rupted for the duration of the signal. When
marking signals are received, the tube V6 be-
cemes conductive and the printer magnet is en-
ergized so that the printer responds to the sig-
nals. :

The circuit of the printer P2 is identical with
that of printer PI, the associated amplifier being
likewise tuned to the frequency Fl so that it is
not adapted to respond to the signals from trans-

mitter T1 until such signals are converted to the:

proper frequency.. In the- system shown, the

-subscriber at the:first substation may be con-
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nected through a switch 20, which may be lo-
cated at a telephone exchange, to a circuit 21
extending to supervisory position or office when
telegraph communication is desired with another
subseriber. It may be assumed that the first
mentioned subscriber may be also connected di-
rectly at the telephone exchange to other sub-
scribers for telephone communication but in that

-case, the printer at the called subscriber’s sta-

tion will not respond to the transmitter T1 as
pointed out above.

The circuit 21 terminates in a two-way re-
peater 22, such as a telephone transmitter and
receiver, a reproducer coupled to the transmitter
and a microphone coupled to the receiver as in
Fig. 1. The operator at the supervisory position
extends the connection to the called subscriber’s

" station through a two-way repeater 23, which

may be similar to the repeater 22 and forms the
other terminal of the link circuit individual to
said repeater, the circuit 24 and switch 25 corre-
sponding to the switch 20. When the connec-
tion is established to the called substation, the
calling subscriber at the first station may con-
trol the printer P2 at the called substation by the
transmitter T1, the tone signals of frequency F2
being converted to tone signals of frequency Fi
at the supervisory position or office.

The frequency conversion of the tone signals
may be accomplished in various ways, one of
which is illustrated in Fig. 2. The incoming sig-
nals of frequency F2 are amplified by an ampli-
fier tube V1 and impressed upon the input cir-
cuit of a modulator tube V8. A local oscillator
O3 of a frequency of FI—F2 or 500 cycles is also
coupled to the tube V8. '
the tube V8 is tuned to the frequency Fl, as by
means of a condenser 39, whereby signals of fre-
quency Fl corresponding to the received signals
of frequency ¥2 are impressed upon the ampli-
fier V9, amplified and transmitted by the repeater
23 and circuit 24 to the called substation. It
will be apparent to those skilled in the art that
other frequency converter systems may be em-
ployed at the supervisory office instead of that
shown without departing from the scope of the
invention since such substitution would not affect
the general operation of the system.

The system shown is arranged to provide twa-
way communication. The operation of the trans-
mitter T2 at the second substation impresses per-
mutation code signals of frequency F2 upon the
telephone line, the circuit 24 and the repeater 23,
said signals being ampiified and converted to sig-
nals of frequency F{ by the tubes V10, Vil and
V12 corresponding %o the tubes V1, V8 and V9.
The converted signals of the character required
to operate the printer Pi are impressed thereon
through the repeater 22, the circuit 21, the tele-
phone line to the calling substation and the re-
ceiver R{ which is connected to the printer mag-
net through the microphone M! and the associ-
ated amplifier and inverter system.

If desired, a monitor printer P3 and s monitor
transmitter T3 may be provided at the super-
visory position or'office. ‘The monitor printer as
shown is arranged to respond to the transmitters
T{ and T2 at both subscribers’ stations. In or-
der to effect this result two amplifier tubes Vi3
and V{4 are provided having their input circuits
connected to the control electrodes of the modu-
lator tubes V8 and VI, respectively, whereby
signals impressed upon either of the tubes V8
and Vi will also be impressed upon one or the
other of the tubes Vi3 and Vi4, The output cir-
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¢uits of the fubes Vi3 and VIi4 are connected in
parallel through a demodulator D to the monitor
printer P3. The transmitter T3 is arranged to
key a local oscillator O4 of frequency PFI, the
output circuit of the oscillator being connected
in parallel to the amplifier tubes V{5 and VIé
associated with the oufgoing circuits of the re-
peaters. 22 and 23, respectively. The ocutput cir-
cuits of the tubes VI5 and V16 are bridged by the
contacts of the transmitter T3 so that when the
contacts are open, signalling impulses are trans-
mitted simultaneously to the printers Pf and P2
at the subscribers’ stations. In this manner the
operator at the supervisory position may trans-
mit to and receive from both of the subscribers’
stations.

Any suitable tone frequencies may be employed
in systems embodying the invention. Frequen-
cies between 600 and 1600 cycles are preferred
since the resonant characteristics of the tele-
phone are such that this range of frequencies
is transmitted with maximum efficiency. In ac-
cordance with a further feature of the invention,
signalling currents approximating a frequency
of 1000 cycles are avoided because this frequency
is employed for ringing purposes on intercity
carrier telephone channels. The amplitude of
the ringing current furthermore is much greater
than that of the voice currents transmitted over
the same channel. The amplitude of the signal-
ling currents in the telephone channels accord-
ing to the present system is preferably maintained
at or below the level of the voice currents and
thus by reason of the difference in frequency and
the difference in amplitude, there is no interfer-
ence with the ringing apparatus of the telephone
system where a connection includes a carrier
channel.

In another embodiment of the invention, in-
stead of changing the frequency of the tone sig-
nals by impressing the signals upon a frequency
converter of the tube type, the signals may be
impressed upon a relay adapted to control a cur-
rent of different frequency or make and break
a circuit containing a source of direct current.
In this manner it is possible to ufilize an inter-
city telegraph channel adapted to transmit direct-
current impulses instead of a voice-curreni car-
rier channel. A system of this character in which
a repeater relz2y converts the tone signals into
both direct-current impulses and tone signals of
& different frequency is shown in Figs. 3 and 4.

Referring to these figures of the drawings, the
subscriber’s substation comprises a transmitter
T4 and printer P4, including tone generating and
receiving apparatus similar to that shown in Fig.
1, connected through the telephone transmitter
TT4 and receiver R4, the telephone ecircuit and
2 switch 40 at the telephone exchange to a re-

‘peater including a telephone receiver R5, micre-

phone MS§, reproducer S5 and telephone trans-
mitter TTH at a supervisory position or exchange.
The received signals of a frequency cf 750 cycles
frem the transmitter T4 are impressed through
2 band pass filler BPF{, adapted to pass 750 cy-
cle current, and an amplifier and inverter sys-
tem Af similar to that provided at the subscriber’s
station, upon the winding of a relay 4{. The re-
lay 41 thus responds to the code signals sent by
the transmitter T4, being normally energized and
becoming deenergized upon the occurrence of the
“start” and spacing signals. A 1250-cycle oscil-
Iator OS5 is connected through the inner arma-
ture and back contact of relay 41 to a loud speak-
er or reproducer S6. When the called station is

[ =2

a local station, the connection is made from the
telephone TT6-RS through a switch 42 at the
telephone exchange whereupon the transmitter
TTE is acoustically coupled to the reproducer S6
and the code signals from transmitter T4, con-
verted to signals of a frequency of 1250 cyecles,
are impressed upon the printer P§ through the
telephone circuit, the telephone receiver R7T, the
microphone M7 and a suitable signal amplifier
and inverter such as that shown in Fig. 1. When
the message is completed, the called subscriber
may operate the printer P4 through a circuit in-
cluding the reproducer S1, telephone transmitter
TT1, switch 42, receiver R§, microphone M6, band
pass fliter BPF2, amplifier and inverter system Al
associated with relay 43, contacts of said relay
arranged to key the oscillator O6 of a frequency
for which the printer P4 is tuned, reproducer S5,
telephone transmitter TT5, the telephone circuit
including switch 49, the receiver R4 and the
microphone M4 connected to the receiving print-
er.

A monitor printer P68 and a transmitter T6
may also be provided at the supervisory position
in this system if desired. The printer P6 is con-
nected to the contacts of a relay 50 having two
operating windings 51 and 52, and a biasing wind-
ing 53. The operating windings 51 and 52 are con-
nected in series with relays 41 and 43, respective-
ly, and the relay is adjusted to operate when the
current through either relay 41 or 43 is interrupt-
ed. Relay 50, therefore, responds to signals from
either transmitter T4 or transmitter T5. The
contacts of the transmitter T6 are connected in
the common circuit of relays 41, 43 and 50, so
that said relays are deenergized when the trans-
mitter contacts open, printer P6 is operated and
a 1250-cycle tone signal is impressed upon the
circuits extending to both printers P4 and P5. In
this manner, two-way communication is provided
between both subscribers’ stations and the super-
visory position.

The relay 41 may also be arranged to convert
the tone signals received over a circuit through
the telephone exchange to direct-current signals.
As shown, the outer armature and front contact
of said relay controls the circuit between a battery
and the tip contact of a plug 68 adapted to be in-
serted in jacks 61, 62 forming terminals of tele-
graph circuits. A printer PT is connected to the
Jack 81 so that when the plug 60 is inserted in
the jack 61, the printer will be operated in ac-
cordance with the tone signals converted by the
relay 4l into direct-current signals.

The jack 62 forms the terminal of a multiplex
channel of the intercity trunk circuit 63 terminat-
ing at opposite ends in the multiplex distributors
MDi and MD2. In order to transmit the start-
stop signals over the multiplex channel, an ex-
tended channel system EX which may be similar
to that disclosed in Franklin Patent No. 1,881,453
dated October 11, 1932, is provided in connection
with the distributor MDI. In accordance with
the disclosure of said patent, the multiplex chan-
nel may be arranged to provide two-way com-
munication if desired. A tape transmitter 65
associated with the reperforator 64 is operative to
repeat the stored signals after connection has
been made to the called station. The terminals
of the tape transmitter may be connected to a
plug 66 adapted to be inserted in a jack 67 form-
ing the terminal of the line leading to a printer
P8. Thus the printer P8 is operated inh accordance
with the signals transmitted over the telegraph
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channel 63 and stored in the tape in the reper-
forator €4. .
. Other jacks 68 are provided for extending ealls
to stations provided with printers responsive to
audible tone signals and accessible through the
telephone exchange. A relay 68 is connected to
each jack 68 for the purpose of converting the
direct-current signals from the tape transmitter
65 into corresponding tone signals. An oscillator
08 and associated amplifier V20 produce audible
tone signals of suitable frequency, for example
1250 cycles which are keyed by the contacts of
relay 68 and-applied to the receiving printer
through the reproducer S8, the telephone trans-
mifter TTS and the selective switching apparatus
18 of the telephone exchange. Transmission
from the called station to the printer P8 may be
effected in the usual manner through the tele-
phone circuit,  the receiver R8 and microphone
MS8.

It will be apparent that the invention is not

limited to systems wherein the code signals from:

the calling station are converted into signals of a
different frequency or direct-current signals at
the intermediate supervisory position or office as
the operation of the transmitter or receiver may
be controlled in many different ways to effect the
same result, i. e., to require the connection be-
tween the sending keyboard and the printer to
include the intermediate position or special link
circuit before the printer will respond to the key-
board. For example, in the embodiment of the
invention shown in Fig. 5, a source of alternating
current is connected to the transmission circuit at
the supervisory position thereby modulating the
signals produced at the sending station to gener-
ate signals of a character adapted to control the
receiving printer.

In the system shown in Fig. 5, the calling sub-
scriber’s station includes the usual telephone re-
ceiver Rl and telephone transmitter TT!{ which
may be connected through the selective switching
apparatus 88 at the telephone exchange either to
other subscribers’ lines or to an idle one of a plu-

, rality of jacks 81 at the supervisory position or
" office.

A telegraph transmitter T{{ and a printer
Pl are also provided at the ecalling station, said
transmitter and printer being connected to sepa-
rate secondary windings of a transformer 83.
The primary winding of transformer 83 may be

when the subscriber is desirous of sending or
receiving telegraph signals or the transmitter T#!
and printer Pi{ may be operatively connected to
the circuit in any other suitable manner, as for

~ example that shown in Figs. 1-4.

The transmitter Tl is shown as arranged to
key the output of an oscillater Ofl of frequency
FZ,' for example of 750 cycles. A mixer tube V21,
having its input circuit connected to the receiving

‘secondary winding of transformer 83, is inter-

posed between the transmission circuit and the
printer P{{. The cutput circuit of the tube V21 is
connected through the band pass filter 85,
adapted to pass signals of frequency Fi, to the

“demodulator 86 arranged to rectify the signals.

The tube V21 is operated as a non-linear ampli-
fler, as by biasing the grid to cut-off, and thus
when a current of frequency F{—F2 is applied to
the telegraph circuit, for example at the super-

“visory position, and signals of frequency 2 are

impressed on-the circuit by the remote trans-
mitter T2, the tube produces beat-note signals of
frequency F! for operating the printer P{{. Tn a
similar manner, the transmitter T11 is adapted to

2,186,899

control the remote printer P12 if the source of
alternating current of frequency FI—F2 at the
supervisory position is connected to the ecircuit.
Each printer is also adapted to respond to the
local transmitter, because of the mutual induct-
ance between the windings of the transformer
corresponding to the transformer 83 at each sta-
tion provided the connection has been extended
to the supervisory position.

- The operator at the supervisory position ex-
tends the call to the called station through the
link or cord circuit 90 and an idle jack 81 provid-
ing access to the selective switching apparatus 92
at the telephone exchange. As soon as the oper-
ator plugs into the jack §{, a source of current 93
of frequency F{—¥F2, say 500 cycles, is bridged
across the line circuit. The source 938 is prefer-
ably common to all of the link circuits and is
connected to each line continuously during
printer operation. A telephcne set 94 may he
connected to any link circuit by actuating a
listening key 85, of which there is one for each
link circuit. While the operator is conversing
with a subscriber, a switch 9§ is actuated to open
the circuit of the 500-cycle generator 93. The
operator may also be provided with a printer P3
and transmitter T'13 connected to contacts of the
listening key 95 to permit telegraph correspond-
ence with either of the subscribers connected to
any link-circuit 0. The transmitters Ti{, T2
and T2 are adapted to transmit signal pulses of
a frequency ¥2 whereas the printers Pi{, Pi2 and
P{3 are adapted to respond to currents of a fre-
quency Ft. When one of the printers is con-
nected to one of the transmitters and the source
92 of frequency FI—F2 is connecied to the cir-
cuit, the signals applied to the printer are con-
verted or modified by the associated mixer tube
=0 that the printer responds to the signals sent by
the transmitter.

‘Many other modifications of the systems shown
and described for the purpose of explaining the
invention will occur to those skilled in the art and
are within the scope of the invention if covered
oy the appended claims,

‘What we claim is:

1. The method of telegraph communication be-
tween telephone subscribers which comprises pro-
ducing electrical osciliaticns of a predetermined
audible frequency, keying said csciliations at one
subscriber’s station to produce permutation code
signals formed of successive trains of oscillations,
transmitting said signals over a channel adapied
to transmit voice frequency currents, converting
said signazls into trains of oscillations of a dif-
ferent frequency and selectively operating a tele-
graph receiver at a seccnd subscriber’s station in
accordance therewith.

2. The method of telegraph communication
which cemprises applying audibie tone permuta-
tion code signals to a felephone channel, convert-
ing said signals into corresponding signals con-
sisting of trains of osciliations of a frequency
differing from that of the first mentioned tone
signals but also within the sudio frequency band
and selectively operating s telegraph receiver
n accoerdance therewith.

3. The method of telegraph communication
over two Serial communication channels which
comprises transmitting audible {one permutation
code gignals over the first of said two channels
znd repeating the signals at a different tone fre-
quency over the other channel.

4. The method of preventing telegraph com-
munication between two substations-in a com-
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‘bined telephone-telegraph system comprising sub-

stations each provided with . telephone sets and
telegraph transmitting and receiving apparatus,
a supervisory position for telegraph communi-
cation between said substations and means for
interconnecting said substations for telephonic
and telegraph communication, except when in-
terconnected through said supervisory position
which comprises modifying at said position the
signals sent by the transmitting apparatus at
one substation to convert them to a form adapt-
ed to operate the receiving apparatus at the
other substation.

5. The method of preventing telegraph com-
munication between two substations in a com-
bined telephone-telegraph system comprising
substations each provided with telephone sets
and telegraph transmitting and receiving ap-
paratus, a supervisory position for telegraph com-
munication between said substations and means
for interconnecting said substations for telephonic
and telegraph communication, except when in-
terconnected through said supervisory position
which comprises modifying the character of the
telegraph signals transmitted by the calling sub-
station as long as said substation is connected to
the supervisory position.

6. The method of preventing telegraph com-
munication between two substations in a com-
bined telephone-telegraph system comprising sub-
stations each provided with telephone sets and
telegraph transmitting and receiving apparatus,
a supervisory position for telegraph communica-
tion between said substations and means for in-
terconnecting said substations for telephonic and
telegraph communication, except when intercon-
nected through said supervisory position which
comprises modulating the signals received at the
supervisory position and repeating the modu-
lated signals over the circuit to the called sub-
station.

7. A telegraph system comprising a communi-
cation channel, means for generating electrical
oscillations of audible frequency, means for key-
ing said oscillations to produce audible-tone per-
mutation code signals and for impressing said
signals upon said channel, a second channel, re-
ceiving apparatus arranged not to respond to
said signals connected to said second channel
and means for converting said signals to a form
adapted to operate said receiving apparatus.

8. A telegraph system comprising a communi-
cation channel, means for generating electrical
oscillations of audible frequency, means for key-

ing said oscillations to produce audible-tone per-.

mutation code signals and for impressing said
signals upon said channel, a second channel, re-
ceiving apparatus arranged not to respond to
said signals connected to said second channel
and means for converting said signals to a form
adapted to operate said receiving apparatus, and
for impressing the same on said second channel.

9. A telegraph system comprising a communi-
cation channel, means for generating electrical
oscillations of audible frequency, means for key-
ing said oscillations to produce audible-tone per-
mutation code signals and for impressing said
signals upon said channel, a second channel and
means for converting the signals to correspond-
ing signals of a different component frequency
and for impressing the converted signals upon
said second channel.

10. A telegraph system comprising a plurality
of subscribers’ stations each provided with tele-
graph transmitting and receiving apparatus, a

supervisory position,. means for interconnecting
said stations either through said position or in-
dependently thereof as desired and means de-
pendent upon the inclusion of the supervisory
position in the connecting circuit for rendering
the receiving apparatus at one station responsive
to the transmitting apparatus at the other sta-
tion. i

11. A combined telephone-telegraph system
comprising a plurality of subscribers’ stations
each provided with a telephone set and telegraph
transmitting and receiving apparatus, telephone
lines extending to said stations, said telegraph
transmitting apparatus including means for im-
pressing tone signals on said lines to operate the
receiving apparatus at another station, means
including said telephone lines for interconnecting
said stations for telephone communication only
and other means including said telephone lines for
interconecting said stations for telegraph com-
munication.

12. A combined telephone-telegraph system
comprising a subscriber’s station provided with
a telephone set and audible-tone telegraph trans-
mitting apparatus, a telephone line extending to
said station, said transmitting apparatus includ-
ing means for impressing tone signals on said
line, a telegraph channel and means for repeat-
ing the tone signals transmitted over said line as
direct-current impulses in said telegraph chan-
nel.

13. A combined telephone-telegraph system
comprising a subscriber’s station provided with a
telephone set and audible-tone telegraph receiv-
ing apparatus, a telephone line extending to said
station, a telegraph channel, means for impress-
ing direct-current telegraph signals on said chan-
nel and means for repeating the signals trans-
mitted over said channel as tone signals in said
telephone line to operate said telegraph receiv-
ing apparatus.

14. A combined telephone-telegraph system
comprising a subscriber’s station provided with
telegraph receiving apparatus, a telephone line
extending to said station, means for impressing
tone signals on said line to operate the telegraph
receiving apparatus and means for indicating the
amplitude of the signals received over said line.

15. In a combined telephone-telegraph system
comprising subscribers’ stations each provided
with telephone and telegraph equipment and
means for interconnecting the same for tele-
phone and telegraph communication, an inter-
mediate supervisory position provided with mon-
itoring equipment responsive to telegraph com-
munication between two connecting staticns.

16. A telegraph system comprising a communi-
cation channel, means for generating electrical
oscillations of audible frequency, said oscillations
not including a 1000-cycle component of sub-
stantial amplitude, means for keying said oscil-
lations to produce permutation code signals and
for impressing the same upon said channel and
telegraph receiving apparatus responsive to said
signals connected to said channel.

17. A telegraph system comprising means for
generating electrical oscillations of audible fre-
quency, means for keying said oscillations to pro-
duce permutation code signals, a channel for
transmitting said signals, means for impressing
a constant frequency current upon said channel
at a point remote from said keying means, re-
ceiving apparatus connected to said channel anrd
means wWhereby said apparatus is jointly respoi:-
sive to said signals and said current.
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18. A telegraph systém compfising means for
generating electrical oscillations of audible fre-
quency, means for keying said oscillations to pro-
duce permutation code signals, a charinel for
transmitting said signals, means for impressing
a constant frequency current upon said channel,
and receiving apparatus connected to said chan-
nel and rendered operative by said current.

19. A telegraph system comprising subscribers’
stations, a telegraph transmitter at one of said
stations, a printer at another of said stations, a
link circuit and switching apparatus associated
therewith for interconnecting said two stations,
a source of current connected to said link circuit
and means including said source of current for
rendering said printer responsive to said trans-
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mitter when the same are interconnected through
said link circuit. :

20. A telegraph system comprising subscribers’
stations each provided with telegraph transmit-
ting and receiving apparatus, a supervissry posi-
tion, means at said position for interconnecting
any two of said stations and impressing a pul-
sating current upon the connecting circuit, and
means including a non-linear ampiifier preceding
the telegraph receiving apparatus at each sub-
scriber’s station whereby the signals impressed
upon the receiving apparatus are altered by said
pulsating current.

FERNAND E. p’HUMY.
LAWRENCE W. FRANKLIN.
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