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12 Claims. 
Miy invention relates to apparatus for railway 

train communication systems, and particularly 
to telephone systems for railway trains. 

w I Will describe One form of apparatus embody 
5 ing my invention, and will then point out the 

novel features thereof in claims. 
A feature of my invention is the provision of 

novel and improved apparatus for Systems of the 
type here under consideration wherewith an op 

10 erator at the station receiving a telephone mes 
Sage may break in upon the conversation and 
Signal to the operator talking. Another feature 
of the invention is the provision of apparatus of 
the type here involved wherewith receipt of a call 

ling current for a very brief interval during a con 
Versation automatically takes over control of 
the apparatus, SO that as long as the other sta 
tion continues to send a calling current it is re 
ceived at the station being broken in upon. 

20 Other features and advantages of my invention 
will appear as the specification progresses. 
In railway train communication systems of the 

type here contemplated, a carrier current modul 
lated with voice frequencies is used for telephone 

25 communication, and a current equal to such car 
rier modulated by a single predetermined voice 
frequency is used for calling. A train-carried sta 
tion in sending out current supplies the current 
to a communication channel which preferably 

30 includes the track rails, the current being sup 
plied to the channel through the medium of a 
Sending circuit effectively coupled with the track 
rails. Current is received at a train-carried sta 
tion through the medium of a receiving circuit 

35 effectively coupled with the track rails. The re 
ceiving apparatus at each station is normally 
active and in circuit ready to receive a message 
from the remote station at any time. The trans 
mitting apparatus at each station is normally in 

40 active and is energized and conditioned for Sup 
plying current only during periods a current is to 
be sent out from that station. Switching appa 
ratus is provided for selectively rendering either 
the transmitting apparatus or the receiving ap 

45 paratus operative and effectively coupled to the 
track rails. In Systems heretofore proposed, the 
operator actuates Such SWitching apparatus man 
ually. As Will appear hereinafter, I provide a 
Voice operated device or relay which cooperates 

50 with the manually operated mechanism in Switch 
ing the connections between the transmitting and 
receiving apparatuses. Such voice operated relay 
automatically switches the receiving apparatus 
into operation during each pause in a conversa 

55tion, and cuts out the receiving apparatus on the 

(CI, 246-8) 
first syllable of a group of words. Receipt of an 
incoming calling current during Such pause of 
the outgoing conversation effectively influences 
the receiving apparatus and results in a visible 
or audible signal being displayed or sounded to 
indicate to the operator talking that the op 
erator at the remote station desires to break in 
upon his conversation. The receiving apparatuS 
thus influenced also renders the microphone in 
effective and the operator at that station can no 
longer transmit his conversation. In other Words, 
apparatus embodying my invention provides the 
equivalent of a duplex telephone system for rail 
Way trains. 
The accompanying drawing is a diagrammatic 

view of a preferred embodiment of my invention. 
The receiving apparatus will preferably include 

an electron tube amplifier-demodulator, a loud 
Speaker or telephone receiver, and a call respon 
Sive circuit effective when energized to operate 
a Signaling device. The transmitting apparatus 
Will preferably include a source of carrier cur 
rent Such as an electron tube oscillator, a modul 
lator-amplifier capable of Suppressing the car 
rier and Selecting a desired side band, a power 
amplifier such as a pair of power electron tubes 
connected in the usual push-pull arrangement, 
and calling means capable of Supplying a fre 
quency equivalent to the carrier modulated at a 
Single predetermined Voice frequency. The elec 
tron tube oscillator, amplifiers, modulator, and 
demodulator will be described in the present ap 
plication only in so far as is deemed necessary 
for full understanding of my invention, since the 
Specific structure of such devices forms no part 
of my invention. To fix the ideas, I shall assume 
that a band of voice frequencies extending from 
500 to 2500 cycles per second for telephoning is 
desired, the calling voice frequency is 800 cycles 
per Second, a carrier of 7000 cycles per second is 
employed, and Single side band transmission is 
contemplated, the upper side band being utilized. 
It follows that during telephone communication 
a band of frequencies extending from 7500 to 
9500 cycles is transmitted, and for calling the 
frequency is 7800 cycles. It will be understood, of 
Course, that my invention is not limited to these 
specific frequencies and other frequencies may 
be used if found desirable. 
A power unit for supplying the proper plate 

voltages to the various electron tubes is pro 
vided. As here shown, the arrangement is such 
that the power unit is rendered active as needed 
and the generated voltage is Switched to the 
plate circuits of the transmitting and receiving 
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2 
tubes according to whether communication cur 
rent is to be transmitted. Or is to be received, 
Consequently, the transmitting apparatus and 
the receiving apparatus of a location are selec 
tively rendered active and effectively coupled to 
the track rails by switching plate voltage to the 
electron tubes of the respective apparatuses. 

Referring to the drawing, the reference char 
acter V designates a vehicle of a railway train, 
such as, for example the caboose of a freight 
train and on which vehicle communication equipa 
ment is located. The transmitting apparatus is 
indicated as a whole by the reference character 
TA, the receiving apparatus by the reference 
character RA, and the power unit at PU. The 
CScillator, modulator and single side band ampli 
fier of the transmitting apparatus is indicated at 
OMA, and the power amplifier at PA, these de 
vices being shown conventionally for the sake of 
simplicity since, as stated hereinbefore, their 
Specific structure forms no part of my in Vention. 
Device OMA includes an electron tube oscillator 
capable of Supplying a carrier current of 7000 
cycles per second, means to modulate such car 
rier current at voice frequencies and to suppress 
the carrier and one side band, the remaining 
side band being supplied to the input of the 
power amplifier PA where it is amplified to a 
relatively high energy level. As here shown, 
the carrier current is modulated by voice fre 
quencies produced in a microphone M. connected 
with the input of the device OMA over wires 2 
and 22, a front contact 23 of a relay R2 to 
be referred to later being interposed in the wire 
22. The output of the device OMA is supplied 
to the input of the power amplifier PA over wires 
G and , and the output of the power ampli 

fier PA is, in turn, supplied over wires 2 and 
3 to the primary Winding 4 of a transformer 

T1. The secondary winding. 5 of transformer 
T is interposed in a sending circuit for the ve 
hicle W. and which circuit extends from the top 
terminal of winding 5 over wire 6 to a truck 
wheel 7 at the right-hand end of the vehicle 
W, track rails f3, truck wheel 9 at the left-hand 
end of vehicle V, and wire 20 to the lower ter 
minal of the secondary winding 5, connection 
with the wheels 7 and 9 being preferably made 
through their journal bearings. It follows that 
voice frequencies produced by speaking into the 
microphone M are translated to the upper side 
band of the carrier at the device OMA, further 
amplified at the amplifier PA, and then supplied 
to the sending circuit for the vehicle V with 
the result that such communication current is 
transmitted along the track rails in both direc 
tions from the vehicle in the well known manner. 
As here shown, the microphone M is mounted 

on a handle. 24 to facilitate its being brought 
close to the person speaking. Two push buttons 
23 and 26 of the common spring return type are 
mounted on the handle 24 as indicated by dotted 
lines. Depressing the push, button 25 to close 
its contact. 27 completes a connection between 
wires 28 and 29 leading to the device OMA, and 
causes that device to produce a calling current 
which in this instance is of 7800 cycles, per sec 
Ond. Such calling frequency may be effected by 
changing the capacitance of the associated elec 
tron tube Oscillator. This calling frequency cur 
rent when thus produced is passed over wires. A 
and to the power amplifier PA, and is sup 
plied to the track rails through the sending 
circuit in the same manner as described for the 
telephone current. Depressing the push button 
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26 to close its contact 3) completes a simple cir 
cuit for energizing a relay DR as will be readily 
understood by an inspection of the drawing. 
The function of relay DR will be referred to later 
in the description. 
An inductor Coil C is mounted on the vehicle 

W in inductive relation with the track rails and 
is COnnected OVer Wires 3 and 32 with the in 
put of the amplifier-derinoculator AD of the re 
ceiving apparatuS RA. This amplifier-demodul 
lator AD is shown conventionally for the Sake of 
simplicity Since, as stated above, its specific struc 
ture forms no part of my invention. It follows 
that comirinunication current flowing in the track 
rails Will induce electromotive force in the induc 
tOr CA which electromotive force will be im 
preSSed upon the input of the amplifier-demold 
ulator AD, and the corresponding audio fre 
quencies Will appear at the output terminals 33 
and 34 of the device AD. These output terminals 
33 and 34 are connected with a loud-speaker cir 
cuit or with a call responsive circuit. The loud 
Speaker circuit may be traced from the terminal 
33 Over Wire 35, operating winding of a loud 
Speaker LS, wire 36, back contact 37 of relay 
DR, and Wire 33 to terminal 34. The call re 
Sponsive circuit extends from terminal 33 through 
condenser 39, reactor 40, wire 46, front contact 
32 of relay DR, and wire 38 to terminal 34. 
A portion of reactor 4 is connected across the 
input terminals of a full wave rectifier i3, the 
Output terminals of which are connected with 
the Winding of a relay Rt. This call responsive 
circuit is so proportioned and adjusted that it 
is tuned to resonance at the voice frequency of 
800 cycles. Thus with relay DR picked up and 
its front cOntact 42 closed to complete, the call 
responsive circuit and a calling current is re 
ceived by the inductor Ci, the relay Rd is en 
ergized. Under normal conditions, that is, with 
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40 the apparatus in the position illustrated, the 
loud-Speaker circuit is completed at the back 
Contact 3 of relay DR and the voice frequencies 
Of a telephone current received by the inductor 
Care reproduced at the loud-speaker LS, and a 
calling current received by the inductor C is re 
produced by the loud-speaker sounding a corre 
Sponding note. 
The power unit. PU consists of two motor gen 

erators or dynamotors IDM, and DM2. The 
motor generator DM is constantly active by 
Virtue of its motor 44 being continuously sup 
plied With current from any convenient source 
Of current Such as a battery not shown, the two 
terminals of Such source being indicated at B32 
and N32. The motor generator DM2 is nor 
mally inactive and is set into operation by cur 
rent Supplied to the motor 45 when relay DR is 
picked up and its front contact 46 is closed. The 
generator 7 of motor generator DM is con 
nected With the plate circuits for the electron 
tubes of the amplifier-demodulator AD, the cir 
cuit extending from the positive terminal of gen 
erator 47 over wire 48, back contact 49 of a relay 
WOR to be referred to later, wire 5, plate circuits 
for the device AD, and wire 5 to the negative 
terminal of generator 47. The generator 47 is 
connected with the plate circuits for the tubes 
of the oscillator-modulator-amplifier OMA by a 
circuit extending from its positive terminal over 
wires 48 and 52, front contact 53 of relay DR, 
Wire 54, plate circuits of device OMA, and wire 
55 to the negative terminal of generator 4. En 
ergization of relay WOR in a manner to shortly 
appear to close its front contact 56 connects the 
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two generators 47 and 57 in series with the plate 
circuits of the tubes of power amplifier PA, the 
circuit being traced from the positive terminal of 
generator 47 over Wire 43, front contact 53 of relay 
WOR, generator 57, wire 58, plate circuits for 
the tubes of the power amplifier PA, and Wires 
59 and 55 to the negative terminal of generator 
4. It is clear, therefore, that with relays DR 
and WOR, both deemergized, the motor generator 

b0 DM only is active and plate voltage is applied 
to the tubes of the receiving apparatus; With re 
lay DR picked up and relay WOR, deemergized, 
both motor generators are active and plate Wolt 
age is applied to the tubes of the device OMA of 

15 the transmitting apparatus and also to the tubes 
of the receiving apparatus; and With both relayS 
DR, and WOR picked up, the voltage of the gen 
erator 4 is applied to the tubes of the device 
OMA of the transmitting apparatus and Voltage 
of the two generators 4 and 5 in series is ap 
plied to tubes of the power amplifier PA. 
The relay WOR is a voice operated relay and 

is controlled by rectifying a portion of the Single 
side band energy Supplied from the device OMA 
to the input of the power amplifier PA. The 
input terminals of a full wave rectifier 63 are 
connected across the wires 6 and , and the 
output terminals of this rectifier are connected 
With the winding of relay WOR, a resistor 6 be 
ing interposed in series with the winding of relay 
WOR and a condenser 62 being connected in 
parallel therewith. The relay WOR is of the 
usual direct current type proportioned and ad 
justed for relatively quick-acting characteristics. 

35 The resistor 6 is used for lessening the release 
period of the relay, and the condenser 62 is used 
to increase the release period. By proper choice 
of condenser 62 and resistor 6, and by proper 
proportioning of the parts of relay WOR, the 

40 speed of operation of relay WOR is readily ad 
justed as desired. For example, a pause of 0. 
second very frequently occurs in a conversation, 
and relay WOR is adjusted to release at some 
thing less than, say, 0.1 second. The pick-up 

45 time of the relay would be, say, 0.02 second. It 
follows that with the device OMA active and 
voice frequencies produced by speaking into the 
microphone M, the relay WOR is picked up dur 
ing speaking periods, is released to close its back 

50 contacts during normal pauses that occur at the 
end of a phrase in a conversation, and is then 
again picked up on the first syllable of the next 
Word group. 
In describing the operation of the apparatus I 

55 shall assume that the apparatus is in the posi 
tion illustrated in the drawing and the operator 
on the vehicle W desires to establish telephone 
communication, and to that end he first de 
presses the push, button 26 to pick up the relay 

60 DR, to close its front contacts 46 and 53 to there 
by start up the second motor generator DM2 and 
to apply plate voltage to the tubes of the device 
OMA. The operator would ordinarily first trans 
mit a calling current by depressing push button 25. 

65. A portion of the calling current energy delivered by 
the device OMA to the power amplifier is recti 
fied and energizes the relay WOR, with the re 
sult that its front contact 56 is closed and plate 
voltage is applied to the power amplifier PA and 

70 the calling current is supplied to the track rails. 
It is to be noted that With relay DR picked up 
and its front contact 42 closed, the call respon 
sive circuit is completed but the receiving ap 
paratus RA is inoperative due to plate voltage 

75 being removed from the tubes of the receiving 
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apparatus at the back contact 49 of relay WOR. 
After a short interval the operator Would dis 
continue the calling current by releasing push 
button 25, and would initiate his conversation 
by Speaking into the microphone M. A portion 
of the side band telephone current delivered by 
the device OMA to the power amplifier PA is 
rectified and used to energize relay WOR, which 
relay picks up on the first syllable of a Spoken 
word and applies plate voltage to the tubes of 
the amplifiers PA so that the side band telephone 
current is supplied to the rails. Ordinarily the 
operator of vehicle V carries on his conversation 
With the remote Operator by depressing push 
button 26 when he Wishes to Speak and releas 
ing the push button when he wishes to listen. 
The operator by holding the push button 23 
depressed may continue his conversation as long 
as desired. When a pause occurs at the end of 
a phrase in the conversation of the operator of 
vehicle W, however, the relay WOR is released and 
the receiving apparatus is rendered operative and 
the power amplifier PA is rendered inoperative. 
If the operator at the remote station desires to 
break in upon the conversation of the operator 
of vehicle V, he would close his push buttons 25 
and 26 and effect the sending of a calling cur 
rent from the remote station. Under such Cir 
cumstances and with relay WOR released at the 
pause which occurs at the end of the next phrase 
in the conversation of the operator of vehicle W, 
the incoming calling current effectively influ 
ences the receiving apparatus and energizes the 
relay R since, as explained above, the call re 
sponsive circuit is now closed at front contact 
42 of relay DR. With relay R. energized, the 
circuit for relay R2 is opened at back contact 
63 and relay R2 is released and at its back con 
tact 64 completes a circuit for a signaling device 
65 which is here shown as an electric bell. Re 
lay R2, upon releasing, also opens the micro 
phone circuit at its front contact 23. Thus, the 
bell 65 is sounded and further sending of tele 
phone current from vehicle W is prevented as 
long as the calling current is received to retain 
relay R. energized. The operator of the vehicle 
W. Upon receiving Such Signal Will knoW that the 
other operator at the remote station desires to . 
talk to him at once and will set his equipment 
in condition to receive a telephone message by 
releasing the push button 26. 

It is to be noted that relay WOR is energized 
Only during periods when either a calling cur 
rent Or a telephone current is being sent from 
Vehicle W, since the carrier current is suppressed 
Within the device OMA and upper side band en 
ergy only passed to amplifier PA. Hence, With 
relay DR picked up and device OMA rendered 
active, the relay WOR remains deenergized until 
either the push button 25 is depressed to pro 
duce a calling current or the operator speaks into 
the microphone M. 
An alternative method of controlling the re 

ceiving apparatus would be to short-circuit the 
Wires 3 and 32 at a front contact 66 of the 
Voice Operated relay WOR. Such short-circuit is 
shown on the drawing by the dotted lines 6 and 
68 which connects the front contact 66 of relay 
WOR across the wires 3 and 32. It may not be 
neceSSary to remove the plate WOltage from the 
tubes of the power amplifier PA during pauses in 
the conversation, but this is done to avoid the 
danger of feed back causing sustained tones at 
the loud-speaker or operating the call respon 
Sive circuit. 
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4. 
It will be understood, of course, that ripple 

filters, voltage adjusting resistors and Spark 
suppression condensers would be provided in the 
usual manner but aire not shown on the diaWing 
for the Sake of Sinn piicity. 
Although I have herein shown and described 

only one form of apparatus embodying my in 
vention, it is understood that various changes 
and modifications may be made therein. Within 
the Scope of the appended claims Without de 
parting from the spirit and scope of my invention. 

Having thus described my invention, What I 
clain is: 
i 1. In a railway COmrunication System con 
sisting of train-carried transinitting appalatus 
capable of Supplying a side band carrier tele 
phone current, train-carried receiving appa 
ratus capable of reproducing the audio frequen 
cies of Such carrier telephone current and a com 
munication circuit including the track rails the 
combination with the above instrumentalities 
comprising; a relay, means to connect a Winding 
of said relay. With the output side Of the modiu 
lator of the transmitting apparatus to energize 
the relay With a portion of the nodulated car 
rier energy, said relay characterized by being 
quick acting whereby the relay is released dur 
ing a pause in a telephone conversation and is 
picked up on the first syllable of a spoken word, 
means including a front contact of Said relay to 
effectively couple the transmitting apparatus to 
the track rails, and means including a back con 
tact of the relay to effectively couple the re 
ceiving apparatus to the track rails. 

2. In a railway communication system con 
Sisting of train-carried transmitting apparatus 
capable of supplying a side band carrier tele 
phone current, train-carried receiving apparatus 
capable of reproducing the audio frequencies of 
Such carrier telephone current and a communi 
cation circuit including the track rails the COm 
bination with the above instrumentalities con 
prising; a relay, means including a rectifier to 
connect a winding of said relay with the output 
Side of the modulator of the transmitting appa 
ratus to energize said relay with a portion of the 
voice modulated carrier energy, means includ 
ing a resistOr and a condenser associated with 
Said relay to provide the relay With quick acting 
characteristics whereby the relay is released dur 
ing a pause in a telephone conversation and is 
picked up on the first syllable of a spoken word, 
means including a front contact of said relay to 
effectively couple the transmitting apparatus to 
the tirack rails, and means including a back con 
tact of Said relay to effectively couple the receiv 
ing apparatus With the track rails. 

3. In a railway communication System consist 
ing of train-carried transmitting apparatus in 
cluding an electron tube modulator-amplifier and 
power amplifieir for Supplying a carrier telephone 
current, receiving apparatus including an elec 
tron tube amplifier-demodulator for reproduc 
ing the telephone message of Such carrier tele 
phone Current, a power unit to supply plate volt 
age to the electron tunes and a communication 
circuit coupled with both the transmitting and 
receiving apparatus the combination with the 
above instrumentalities CCmprising, a relay, 
means to connect a Winding of the relay with 
the modulator-amplifier to energize the relay 
With a portion. Of the Voice modulated Carrier 
energy, means to connect the power unit with 
the power amplifier and including a front con 
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tact of said relay, and means to connect the 
power unit with the amplifier-demodulator and 
including a back contact of Said relay. 

4. In a railway conmunication Systern con 
sisting of train-carried transmitting apparatus 
including an electron tube modulatOr-amplifier 
and power amplifier for Supplying a carrier tele 
phone current, receiving apparatus including an 
electron tube amplifier-demodulator for repro 
ducing the telephone message of Such carrier 
telephone current, a power unit to supply plate 
Woltage to the electron tubes and a communica 
tion circuit coupled with both the transmitting 
and receiving apparatus the combination. With 
the above instrumentalities comprising, a first 
and a Second relay, means to connect the power 
unit. With the modulator-amplifier and including 
a front contact of the first relay, means to con 
nect the power unit with the power amplifier and 
including a front contact of the second relay, 
means to connect the power unit with the ampli 
fier-demodulator and including a back contact 
Of the Second relay, manually controlled circuit 
means including a current source for energizing 
the first relay, and other circuit means to con 
nect a Winding of the second relay With the 
modulator-amplifier to energize the relay with a 
portion of the voice modulated carrier energy. 

5. In a railway communication system consist 
ing of train-carried transmitting apparatus ca 
pable of Supplying a carrier telephone current 
and a calling current equivalent to the carrier 
modulated by a Single predetermined voice fre 
Cuency, receiving apparatus capable of demodul 
lating Such telephone and calling currents and a 
Communication circuit including the track rails 
in combination with the above instrumentalities 
comprising, a relay, means including a rectifier 
to connect a winding of the relay with the trans 
Initting apparatus to energize the relay with a 
portion of the modulated carrier energy, means 
including a front contact of the relay to effec 
tively couple the transmitting apparatus with 
the track rails, means including a back contact 
of the relay to effectively couple the receiving 
apparatus With the track rails, a call responsive 
Circuit connected with the receiving apparatus 
and Selectively responsive to said predetermined 
Voice frequency, and means controlled by said 
call responsive circuit for rendering the trans 
mitting apparatus ineffective to supply telephone 
Current. 

6. In a railway communication system consist 
ing of train-carried transmitting apparatus ca 
pable of Supplying a carrier telephone current 
and a calling Current equivalent to the carrier 
modulated by a single predetermined voice fre 
Cuency, receiving apparatus capable of demodiu 
lating Such telephone and calling currents and 
'a communication circuit including the track rails 
in COYnbination. With the above instrumentalities 
comprising, a relay, means including a rectifier 
to connect a Winding of the relay with the trans 
mitting apparatus to energize the relay with a 
portion of the modulated carrier energy, said 
relay characterized by being quick acting where 
by the relay is released during a pause in a 
telephone conversation and is picked up on the 
first Syllable of a spoken word, means includ 
ing a front Contact of the relay to effectively cou 
ple the transmitting apparatus with the track 
rails, means including a back contact of the re 
lay to effectively couple the receiving apparatus 
With the track rails, a call responsive circuit 
connected With the receiving apparatus and se 
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lectively responsive to said predetermined voice 
frequency, a signaling device controlled by said 
Call responsive current, and other means con 
trolled by said call responsive circuit when ener 
gized for rendering the transmitting apparatus 
ineffective to Supply telephone current. 

7. A railway communication Systein compris 
ing, train-carried tranSrinitting apparatus includ 
ing an oscillator-modulator-armplifier, a circuit 
including a microphone connected with the oscil 
lator-modulator-amplifier to produce a carrier 
telephone current, a circuit connection including 
a manually operated contact coninected With the 
oscillator-modulator-amplifier and effective When 
closed to produce a calling current equivalent 
to the carrier nodulated. With a single prede 
termined voice frequency, train-carried receiv 
ing apparatus including an amplifier-denodiu 
lator capable of demodulating such telephone 
and calling current, means to effectively cou 
ple both the transmitting apparatus and the 
receiving apparatus with the track rails for tele 
phoning communication with a remote station, 
a, call responsive circuit connected to the an 
plifier-demodulator and selectively responsive to 
said predetermined voice frequency, a Signaling 
device controlled by said call responsive circuit 
when energized, and other means controlled by 
said call responsive circuit when energized for 
rendering the circuit including the microphone 
ineffective. 

8. A railway communication system compris 
ing, train-carried transmitting apparatuS in 
cluding an oscillator-nodulator-amplifier, a cir 
cuit, including a microphone connected with the 
Oscillator-modulator-amplifier to produce a Car 
rier telephone current, a circuit connection in 
cluding a manually operated contact connected 
With the oscillator-modulator-amplifier and ef 
fective when closed to produce a calling current 
equivalent to the carrier modulated With a Single 
predetermined voice frequency, train-carried re 
ceiving apparatus including an amplifier-denod 
ulator capable of demodulating Such telephone 
and calling currents, a relay, means to connect 
a winding of the relay with the transmitting ap 
paratus to energize the relay with a portion of 
the modulated carrier energy, means including a 
front contact of the relay to effectively couple 
the transmitting apparatus with the track rails, 
means including a back contact of the relay to 
effectively couple the receiving apparatus with 
the rails, a call responsive circuit connected with 
the receiving apparatus and selectively respon 
sive to said predetermined voice frequency, a 
signaling device controlled by said call responsive 
circuit, and other means controlled by Said call 
responsive circuit when energized to render the 
circuit, including the microphone ineffective. 

9. A railway communication system compris 
ing transmitting apparatus and receiving appa 
ratus mounted on a vehicle of a train, said trans 
mitting apparatus including an Oscillator-modul 
lator of the balanced type, coupling means effec 
tive at times to couple the output side of the 
oscillator-modulator with the track rails, Said 
receiving apparatus including an amplifier-de 
modulator the input side of which is effectively 
coupled with the track rails, a microphone con 
nected across the input side of Said OScillator 
modulator to cause a side band carrier telephone 
current to be supplied to the rails by Speaking 
into the microphone, a loud Speaker connected 
across the output side of said amplifier-demodul 
lator to reproduce the voice frequency of such 

5 
carrier telephone current flowing in the rails, an 
electroresponsive device connected acroSS the out 
put side of Said. Oscillator-modulator and effec 
tively energized by a portion of the telephone 
current, circuit means including a manually op 
erated contact to render said oscillator-modul 
lator active, means including a contact governed 
by said device and closed only when the device 
is deemergized to render. Said amplifier-demodul 
lator active, and means including a COntact gov 
erned by said device and closed only when the 
device is energized to render said coupling means 
effective. 

10. A railway communication System compris 
ing transmitting apparatus and receiving appa 
ratus mounted on a Vehicle of a train, said trans 
mitting apparatus including an oscillator-modu 
lator of the balanced type and a power amplifier 
the output side of which amplifier is coupled 
with the track rails and the input side of which 
is connected over a pair of Wires With the out 
put of the oscillator-modulator, said receiving 
apparatus including an amplifier-demodulator 
the input side of which is coupled with the track 
rails, a microphone connected across the input 
Side of the oscillator-modulator to cause an 
amplified side band carrier telephone current to 
be supplied to the rails by Speaking into the mi 
crophone, a loud speaker connected across the 
output side of said amplifier-demodulator to re 
produce the voice frequencies of such telephone 
current flowing in the rails, an electroresponsive 
device connected across Said pair of Wires and 
effectively energized when voice frequency energy 
is passed to the power amplifier, a first circuit 
means including a manually Operated contact 
to render the oscillator-modulator active, a sec 
Ond circuit means including a contact governed 
by said device and closed only when the device is 
deenergized to render the amplifier-demodulator 
active, and a third circuit means including a 
contact governed by said device and closed only 
When the device is energized to render said 
power amplifier active. 

11. A railway communication System compris 
ing transmitting apparatus and receiving appa 
ratus mounted on a vehicle of a train, Said 
transmitting apparatus including an Oscillator 
modulator of the balanced type and a power 
amplifier as well as a connection between the 
output terminals of the modulator and the in 
put terminals of the power amplifier, said receiv 
ing apparatus including an amplifier-demodul 
lator, coupling means for effectively coupling the 
output side of said power amplifier and the input 
side of said amplifier-demodulator with the track 
rails, a microphone connected with the input side 
of said oscillator-modulator to supply to the rails 
a side band carrier telephone current, a loud 
speaker connected across the output side of said 
amplifier-demodulator to reproduce the voice 
frequencies of such telephone current flowing in 
the rails, a quick acting relay, means to effec 
tively connect a winding of said relay across 
the connection between the oscillator-modulator 
and the power amplifier to pick up the relay in 
response to the first syllable of a word spoken 
into the microphone and to permit the release of 
the relay during a pause which occurs at the end 
of a phrase in the conversation, a power unit, 
means to connect the power unit with the power 
amplifier and including a front contact of said 
relay, and means to connect the power unit with 
said amplifier-demodulator and including a back 
contact of said relay. 
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12. A railway Communication System compris 

ing transmitting apparatus and receiving appa 
ratus mounted on a vehicle of a train and a com 
munication circuit including the track rails, said 
transmitting apparatus including an oscillator 
nodulator of the balanced type, a circuit in 
cluding a microphone connected with said oscil 
lator-modulator to produce a side band telephone 
current, a circuit connection including a manu 
ally operated contact connected with said oscil 
lator-modulator to produce a calling current 
equivalent to the carrier modulated with a single 
predetermined voice frequency, said receiving ap 
paratus including an amplifier-demodulator ca 

' pable of demodulating such telephone... and call 
ing currents, an electroresponsive device, means 

2,089,824 
to connect said device With the output side of said 
oscillator-modulator to energize the device with 
a portion of the telephone or calling current, 
means controlled by said device when energized 
to effectively couple the transmitting apparatus 
With the track rails, means controlled by said 
device when deenergized to effectively couple the 
receiving apparatus With track rails, 
speaker and a call responsive circuit Connected 
With the output side of Said amplifier-denodul 
lator, said call responsive circuit selectively re 
sponsive to said predetermined voice frequency, 
and a signal controlled by said call responsive 
circuit. 

PAUL N. BOSSART. 
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