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1 
My invention relates to communication appa 

ratus, and more particularly, to portable carrier 
current telephone apparatus. 
The principal object of my invention is the 

provision of apparatus Suitable for use on rail 
roads or elsewhere for emergency communica 
tion between two local stations or between such 
Stations and a central office over existing tele 
phone, telegraph or signal line circuits without 
interference with the services normally using 
such circuits, or under conditions involving the 
failure of the usual communication circuits. 

In its preferred form my invention is embodied 
in a set of electron tubes and associated appa 
ratus mounted in a readily portable unit to which 
a telephone hand set is attached. Power may 
be supplied to the unit by connecting it to an al 
ternating current lighting circuit, and the unit 
has two line terminals by which it may be con 
nected between a pair of wires on a pole line, or 
between a line wire and ground, to provide voice 
Communication between the set and one or more 
similarly connected units at distant points to 
Which the line wires extend. 
The units are adapted to transmit and receive 

amplitude modulated carrier currents of a suit 
able frequency such as 35 kilocycles per second. 
All units employ the same carrier frequency, and 
each hand set is provided with a “push-to-talk' 
button to change the unit from the receiving to 
the transmitting condition. No calling device is 
needed, as the apparatus is intended principally 
for use under conditions where an operator will 
be listening for calls. 
One object of my invention is the provision of 

modulated carrier current transmitting and re 
ceiving apparatus which has a minimum number 
of parts, and which can be quickly adjusted to 
function efficiently either as a receiver or as a 
transmitter under widely different line condi 
tions. 
A feature of my invention is the provision of 

novel means for controlling the unit by a push 
button SO as to enable the button to be located 
in the hand set but without requiring additional 
wires leading thereto. In accordance with this 
feature of my invention, a voltage divider is pro 
vided in the unit by which the potentials ap 
plied to the electron tubes are controlled, which 
is so arranged that the unit may be changed 
from the receiving to the transmitting condition 
by closing a circuit over a push button contact 
which shunts a portion of the voltage divider. 
Another feature of my invention resides in 
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2 
the transmitting tube to provide a substantially 
uniform degree of modulation for all settings. 
Other objects, features and purposes of my in 

vention will be pointed out as the description pro 
ceeds. 

I shall describe tWO forms of apparatuS en 
bodying my invention, and shall then point out 
the novel features thereof in claims. 
Referring to the accompanying drawings, Fig. 

1 illustrates one form of apparatus embodying 
my invention in which the switching from the 
receiving to the transmitting condition is accom 
plished, in part, by the provision of a relay R in 
the unit, while Fig. 2 illustrates another form in 
which the Switching is accomplished Wholly by 
changing the potentials applied to the tubes. 

Similar reference characters refer to similar 
parts in both views. 

Referring to Fig. 1, the reference character 
designates a twin tube containing in a single bulb 
two voltage amplifier triodes W and W2, while 
tube V3 is a power amplifier tetrode. Direct cur 
rent is supplied to the positive terminal B of the 
unit, and to the negative or ground terminal G, 
connected to the frame of the unit, by a power 
supply unit of conventional form comprising a 
transformer T4, having its primary winding 2 ar 
ranged for connection to the local alternating 
current lighting circuit as indicated by the legend 
"A. C.’ On its terminals. The end terminals of 
the secondary winding 3 are connected to the 
plates of a full wave rectifier tube W4, and the 
middle terminal of secondary winding 3 is con 
nected to ground. The filament of tube W4 is en 
ergized from a secondary winding 4 of transform 
er T4, and is connected through a filter coil 5 to 
terminal B, with a filter condenser C4 connected 
across terminals B and G. 
The heaters of tubes Wt, V2 and W3 are ener 

gized from another secondary winding 6 of trans 
former T4, the heater circuits being omitted to 
simplify the drawing. 
Terminal B supplies high voltage to the screen 

grid of the tetrode W3, and through coil 7 of a 
transmitting filter or coupling coil T3 to the plate 
of tube W3, the cathode of which is connected to 
ground through a biasing resistor 8 and a by 
pass condenser 9. 
The resistor O and the winding of relay R. 

are connected in series across the supply termi 
nals B and G and constitute a voltage divider for 
providing a reduced voltage for energizing the 
tubes Wt and W2, relay R being normally ener 
gized, as shown, in parallel with tubes W. and W2. 
The output or plate to cathode circuit of tube 
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W extends from terminal B over resistors () and 
, front contact a of relay R to the plate of tube 

W, the cathode of which is connected directly to 
ground. The input or grid to cathode circuit of 
tube W includes resistor 2 and condenser 3 
and the Winding 4 of a receiving filter or cou 
pling coil Ti. The winding 4 is tuned to res 
onance by a condenser C2, and is coupled induc 
tively to the line Winding 5 Which is tuned to 
resonance by the condensers C and connected 
Over front contacts b and d of relay R and Con 
densers C to the line terminals I, and L2. 
The coupling coil T serves as a filter to selec 

tively pass modulated carrier current, and tube 
W is connected to function as a detector of the 
Voice frequency components of the carrier Cur 
rent as Will be readily apparent. The carrier 
frequency component of the current in the out 
put circuit for tube Wi is by-passed through con 
densers 6 and to ground, while the voice 
frequency Components pass through Condenser 
8 and a gain control resistor RR to ground, re 

Sistor RR having an adjustable connection to the 
grid, or input circuit of tube W2. 
The output circuit of tube V2 extends from 

terminal B over resistor f0, and the primary 
Winding of transformer T2 to the plate of tube 
W2, the cathode of which is connected through a 
biasing resistor 9 to ground, so that tube W2 
amplifies the Voice frequency currents and Sup 
plies them to the telephone receiver H connected 
to the secondary winding of transformer T2. 
The receiving System of Fig. thus comprises 

the selective filter T, the detector W, audio am 
plifier W2, transformer T2 and the telephone re 
ceiver H. 
To establish the transmitting condition, the 

Operator presses the button P on the hand set 
which shunts relay R by a low resistance circuit 
portion comprising primary winding 20 of trans 
former T6 and the microphone M of the hand set, 
through which sufficient current flows to render 
the microphone active, but reducing the voltage 
acroSS relay R to such a low value that tubes W. 
and V2 are disabled, and relay R. releases. 
When relay R releases, its back contacts c and e 

connect the line winding 2 of the transmitting 
filter T3 through the condensers C3 across the 
line terminals Ll and L2, in place of the receiv 
ing filter T, and the output circuit of tube V 
is Supplied with current from terminal B over 
resistor 22, winding 23 of the receiving filter T, 
resistor 24 and back contact a of relay R. The 
Winding 4 of filter T which is tuned by con 
denser C2 to the carrier current frequency and is 
connected to the input circuit of tube W, is there 
by set into Oscillation, and serves as a tank cir 
cuit to cause tube W to supply current to wind 
ing 23 of filter T to maintain the oscillations. 
In the transmitting condition, tube V thus serves 
as an Oscillator to generate carrier current, but 
inasmuch as the circuit for winding 5 of filter 
T is now open, the current in coil 4 and coln 
denser C3 will tend to oscillate at a slightly dif 
ferent frequency from that to which they are 
resonant in the receiving condition. It is de 
sirable that the received and transmitted fre 
quencies should be substantially the same, and 
to this end compensation is provided by includ 
ing the resistor 24 in the circuit of winding 23 
to shift the phase of the Voltage fed back to the 
tank circuit of the oscillator by the required 
amount. 
The carrier frequency voltage from the left 

hand terminal of resistor 22 to ground, due to 
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4. 
the oscillations generated by tube V, is impressed 
upon the gain control resistor RT through con 
densers 25 and 26, which are of relatively small 
capacity. Resistor RT has an adjustable connec 
tion for applying a portion of this voltage to the 
input, circuit of tube W3, the output of which is 
supplied through the coupling coil T3 and con 
densers C3 to the line terminals Ll and L2. The 
secondary winding 27 of transformer T6 is con 
nected across resistors RT and 28, in series, and 
it will be seen that as the sound waves to which 
microphone M responds cause current variations 
in winding 20, a voice frequency voltage is gen 
erated in winding 27 which varies the bias of 
the grid of tube W3 to correspondingly modulate 
the carrier current supplied by tube W3 to the 
line circuit. 
The resistor 28, by-passed by condenser 26, is 

included in the Secondary circuit of transformer 
T5 in order to permit the gain control resistOl' 
RT to be set at any position without altering the 
degree of modulation of the carrier frequency 
delivered by tube W3. To make this clear I have 
shown a condenser CT in the drawing, represent 
ing the stray capacity of the grid of tube V3, 
which it will be seen shunts the upper portion 
of resistor RT, and so tends to cause the change 
in the carrier voltage applied to the input cir 
cuit of tube V3 in response to a given change in 
adjustment of resistor RT to be less than the 
change in voice frequency voltage, since the lat 
ter is not affected materially by the pesence of 
the small capacity CT. On the other hand, the 
presence of resistor 28 in the circuit has but slight 
effect upon the carrier Woltage due to the pro 
vision of the by-pass condenser 26. Resistor 28 
reduces the effect of a change in adjustment of 
resistor RT with respect to the Voice frequency 
voltage, to correspond with the reduced change 
in carrier voltage due to the effect of the Stray 
capacity CT. That is to say, for any setting of 
resistor RT the ratio of the modulation voltage 
to the carrier voltage is substantially constant. 
The transmitting system of Fig. 1 thus com 

prises a source of carrier current comprising the 
oscillator tube V, the tank circuit 14-C2, and 
the coupling coil 23; a source of voice frcCuency 
current comprising the microphone M and trans 
former T6; a grid-modulated transmitting ann 
plifier V3, and a transmitting filter T3. 

It has been stated that the units are intended 
for use over existing communication circuits 
without interference with the services normally 
using such circuits. This is accomplished by the 
use of filters such as T and T3 which are de 
signed to present a high impedance to all fre 
quencies Cutside the band of frequencies en 
ployed by the units. The tuned impedance pre 
sented to the line by the receiving filter T to 
currents within that band is also made relatively 
high in order to permit several units to be bridged 
across the line Without causing serious attenua 
tion of the transmitted signals. 

Referring now to Fig. 2, this form of my in 
wention differs principally from Fig. 1 in that the 
change from the receiving to the transmitting 
condition in response to the operation of the 
"push-to-talk' button P is obtained wholly by 
the resulting changes in the potentials applied 
to the tubes Without the use of a relay R as in 
Fig. 1. 

In Fig. 2, the power supply unit comprising 
transformer T4 and tuba W4, etc., is the same 
as in Fig. 1 except that its output terminals are 
designated B and N, the lower terminal N being 
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made negative with respect to ground by con 
necting resistors 3, 32 and 33 across the termi 
nals B and N and grounding the junction of re 
Sistors 32 and 33 as shown. Tubes W. and W2 
function as a detector and audio amplifier in the 
receiving condition, and tube W3 as a grid modu 
lated amplifier in the transmitting condition, as 
in Fig. i., and since Fig. 2 lacks means for chang 
ing the connections of tube W provided in Fig. 
1 by relay R., a, separate Oscillator tube W5 is pro 
vided having a tank circuit comprising the coil 
T5 and condenser C5, similar to the winding 4 
of filter Ti and condenser C, and the transmit 
ting filter T3 is arranged to serve as a receiving 
filter as well, by the provision of a winding 34 
tuned by a condenser C8 and loosely coupled to 

... the line winding 2. 
The Output circuit of tube W3 in Fig. 2 extends 

from terminal B through Winding 7 to the plate 
of tube W3, and from its cathode through resistor 
8 to ground, and thence through resistor 33 to ter 
nina N, and the grid of tube V3 is connected 
through resistors RT and 28 to terminal N, which 
maintains a negative biasing potential on the 
grid of tube W3 Sufficient to cut off the plate cur 
rent and render tube W3 inactive so long as the 
unit is in the receiving condition. 
The output circuit for tube W3 extends from 

terminal B through resistor 35 to the plate of 
tube W5, and from its cathode through the lower 
portion of coil T5 to ground and thence through 
resistor 33 to terminal N. The grid of tube W5 
is connected through resistor 36 to terminal N so 
that tube W5 is also biased negatively to a point 
Which renders it inactive when the unit is in the 
receiving condition. 

in Fig. 2, the potential difference across re 
sistor 33 is applied to the detector tube W, the 
plate to cathode circuit of which extends from 
terminal B over resistors 3 and 32 to ground, 
and thence in parallel with resistor 33, from 
ground through the gain control resistor RR to 
the plate of tube WE, and from its cathode to 
terrinal N. When nodulated carrier current is 
received from the line by the filter T3, the reso 
naint voltage induced in its winding 34 is supplied 
through a small condenser 36 to the grid of tube 
WA, which is also connected through a high re 
sistance 37 to terminal N, tube W. Serving as a 
detector, as in Fig. 1. The carrier frequency com 
ponents of the output of tube W are by-passed 
to terminal N through condensers 38 and 39, and 
the voice frequency components are impressed On 
the gain control resistor RR and adjustably ap 
plied through condenser is to the input circuit 
of tube W2. The output circuit of tube W2 in 
Fig. 2 extends from terminal B through trans 
former T2 to the plate of tube V2 and from its 
cathode to ground, and thence through resistor 
33 to terminal N, and the voice frequency com 
ponents of the output of tube V2 are supplied 
through transformer T2 to the telephone re 
ceiver H. 
In Fig. 2 the microphone M and winding 20 of 

transformed T6 are connected across resistor 
32 and are supplied with a low value of current in 
the receiving condition through resistors 3 and 
33. 
When button P is pressed to establish the 

transmitting condition, its contacts connect ter 
ninals N and G together, short circuiting re 
sistor 33. This disables the detector tube W, the 
plate to cathode circuit of which is connected 
across resistor 33, and the current through the 
microphone M is increased to a Suitable Operat 

O 

5 

20 

25 

30 

35 

40 

50 

55 

60 

65 

O 

75 

6 
ing value, while the negative bias on the grids of 
tubes W5 and W3 is decreased to a value proper 
for their operation. The tank circuit comprising 
coil T5 and condenser C5 is set into oscillation at 
the carrier frequency to energize the input cir 
cuit for tube W5, the output of which is supplied 
to the lower half of coil T5 to maintain the oscil 
lations and is impressed on the transmitter gain 
control resistor RT through condensers 25 and 26. 
The voice frequency voltage developed by micro 
phone M is impressed by transformer T6 on re 
Sistors RT and 28 so that tube W3 functions as a 
grid modulated transmitting amplifier as in Fig. 
1, to Supply its output through the filter T3 to the 
line terminals L and L2. 

It Will be seen that the filter T3 continues to 
Supply voltage to the grid of the detector tube 
W, when button P is pressed, but the plate, grid 
and cathode of tube Wii are then grounded, and 
tube W is thereby disabled and rendered in 
capable of energizing the input circuit of tube 
W2. The plate circuit of tube V2 is constantly 
energized in Fig. 2, and it would be capable of 
energizing the telephone H if tube W were not 
fully Suppressed or if voltage were supplied to the 
grid-cathode circuit of tube V2 by a stray field, 
and to prevent the response of the receiver H 
under such conditions, button P is provided with 
an additional contact in Fig. 2, by which trans 
former T2 is short circuited when button P is 
preSSed. 
In Fig. 2, the tuned impedance which the appa 

ratus presents to the line is made relatively high, 
as in Fig. 1, but since in Fig. 2 the same coupling 
coil is used for transmitting, its impedance will 
generally be higher than the optimum value at 
which tube V3 delivers its maximum output, in 
which case the apparatus of Fig. 2 would not pe 
capable of transmitting as much power as that 
of Fig. 1. For this reason the amplifier tube 
V2 is arranged to be supplied with a higher plate 
voltage in Fig. 2 to increase the power supplied 
to the receiver H thereby compensating for the 
decreased power of the received signals. 
Although I have herein shown only two forms 

of apparatus embodying my invention, it is to 
be understood that various changes and modifi 
cations may be made therein within the scope of 
the appended claims without departing from 
the Spirit and scope of my invention. 

Having thus described my invention, what I 
claim is: 

1. Carrier current communication apparatus 
Comprising a telephone receiver and a micro 
phone, an electron tube detector, an electrical 
filter including resonant circuit elements tuned to 
a carrier current frequency having input ter 
minals for connection to a line circuit and output 
terminals connected to the input circuit of said 
detector tube, means for energizing said tele 
phone receiver in response to the Voice frequency 
Components of the output of Said detector tube, 
a normally inactive transmitter tube having an 
output circuit energized from a direct current 
source, said circuit including elements tuned to a 
carrier frequency and adapted to deliver the out 
put of said transmitter tube to said line circuit, 
an input circuit for said transmitter tube con 
nected to a normally inactive source of carrier 
frequency current and also to a source of voice 
frequency current derived from said microphone, 
a voltage divider connected across the terminals 
of said direct current source for Supplying a re 
duced voltage to said detector tube and Said mi 
crophone, manually operable contact means for 



2,482,560 
7 

shunting a portion of said voltage divider to 
disable said detector tube and to render the ini 
crophone effective to impress voice frequency 
variations on the input circuit of said transmitter 
tube, and means responsive to the shunting of . 
said voltage divider by said push button circuit 
for rendering said source of carrier current effec 
tive to energize the input circuit of said trans 
mitter tube and to render said transmitter tube 
effective to deliver its output to said line circuit. 

2. Carrier current communication apparattis 
comprising a telephone receiver and a micro 
phone, an electron tube detector, an electrical 
filter including resonant circuit, elements tuned 
to a carrier current frequency having input ter 
minals for connection to a line circuit and out 
put terminals connected to the input circuit of 
said detector tube, means for energizing said tele 
phOne receiver in response to the voice frequency 
components of the output of said detector tube, 
a normally inactive transmitter tube having an 
output circuit energized from a direct current 
Source, said circuit including elements tuned to 
a carrier frequency and adapted to deliver the 
output of said transmitter tube to said line cir 
cuit, an input circuit for said transmitter tube 
connected to a normally inactive source of car 
trier frequency current and also to a source of 
voice frequency current derived from said mi 
crophone, a Voltage divider connected acroSS the 
terminals of said direct current source for Sup 
plying a reduced voltage to said detector tube, 
comprising a resistor and the Winding of a relay 
in series, manually operable contact means for 
shunting the Winding of said relay to effect its 
release and to disable said detector tube, and 
means controlled by said relay when released for 
rendering said source of carrier current effec 
tive to energize the input circuit of Said trans 
mitter tube and to render said transmitter tube 
effective to deliver its output to said line cir 
cuit, 

3. Carrier current communication apparatuS 
comprising a telephone receiver and a micro 
phone, an electron tube detector, an electrical 
filter including resonant circuit elements tuned 
to a carrier current frequency having input ter 
minals for connection to a line circuit and out 
put terminals connected to the input circuit of 
said detector tubes, means for energizing said 
telephone receiver in response to the Voice fre 
quency components of the Output of Said detec 
tor tube, a, normally inactive transmitter tube 
having an output circuit energized from a di 
rect current source, said circuit including ele 
ments tuned to a carrier frequency and adapted 
to deliver the output of Said transmitter tube to 
said line circuit, an input circuit for said trans 
mitter tube connected to a normally inactive 
Source of carrier frequency current and also to 
a source of voice frequency current derived from 
Said microphone, a voltage divider connected 
across the terminals of said direct current source 
for supplying a reduced Voltage to said detector 
tube, means responsive to the Operation of said: 
push button for shunting a portion of said volt 
age divider to disable said detector tube, and 
means including said voltage divider when 
shunted for rendering said Source of carrier cur 
rent and said microphone effective to energize: the 
input circuit of Said transmitter tube and to ren 
der said transmitter tube effective to supply mod 
ulated carrier current to said line circuit, 

4. In combination with -a, telephone hand set 
comprising a receiver, a microphone, and a push 
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8 
button; a detector tube having an input circuit 
coupled to a line circuit and an output circuit 
coupled to said telephone receiver, a normally in 
active source of carrier current, a normally in 
active transmitter tube for supplying modulated 
carrier current to said line circuit having an 
input circuit coupled to said source of carrier cur 
rent and to said microphone, a source of direct 
current for energizing said transmitter tube, a 
voltage divider connected across the terminals of 
said direct current source for supplying a reduced 
voltage to said detector tube, a circuit controlled 
by said pushbutton for shunting the portion of 
said voltage divider acroSS Which said detector 
tube is connected to disable said tube, and means 
responsive to the shunting of said portion for ren 
dering said carrier current source effective to en 
ergize the input circuit of said transmitter tube 
and for causing said transmitter tube to supply 
modulated carrier current to said line circuit. 

5. Carrier current communication apparatus 
comprising a telephone receiver and a micro 
phone, a detector tube, a transmitter tube, a 
source of direct current for energizing said tubes, 
a relay normally energized from said source in 
series with a resistOr, an input circuit for the 
detector tube including resonant circuit elements 
tuned to a carrier frequency and coupled to a 
line circuit over front contacts of said relay, a 
first Output circuit for Said detector tube con 
nected across the Winding of Said relay over a 
front contact thereof and arranged to Supply Voice 
frequency components of its output to said tele 
phone receiver, a second output circuit for Said 
tube connected to Said Source over back contacts 
of said relay and arranged to Supply carrier fre 
quency output of Said tube to its input Circuit to 
cause oscillations of a frequency determined by 
said resonant circuit elements, means for Sup 
plying oscillations from said second output cir 
cuit to the input circuit of said transmitter tube 
and for modulating said . OScillations in accord 
ance with current supplied by said microphone, 
an output circuit for Said transmitter tube con 
nected to a tuned circuit connected across said 
line circuit over back contacts of said relay, and 
means including a normally open manually oper 
able contact in Series with said microphone for 
shunting said relay to effect its release and to 
render said microphone effective to modulate the 
Oscillations supplied to said transmitter tube. 

6. Carrier current communication apparatus 
comprising a telephone receiver, a microphone 
and a push button, a relay controlled by said 
push button, a detector tube having an input cir 
cuit coupled to a line circuit over front contacts 
of said relay and an output circuit coupled to 

- Said telephone receiver over a front contact of 
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said relay, a source of carrier current controlled 
over a back contact of said relay, a transmitter 
tube having an input circuit coupled to said source 
of carrier current and to said microphone, and 
an output circuit coupled to said line circuit over 
back contacts of said relay, a source of direct 
current for energizing Said tubes across which 
the Winding of said relay is connected in series 
With a resistor, a circuit controlled by said push 
button including Said microphone for shunting 
said relay to effect its release and at the same 
time energizing the microphone to render it ef 
fective to modulate the carrier current supplied to 
said transmitter tube. 

7. Carrier current communication apparatus 
comprising a telephone receiver and a micro 
phone, a detector tube having an input circuit 
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coupled to a line circuit and an output circuit 
coupled to said telephone receiver, a transmitter 
tube having an output circuit coupled to said 
line circuit, an oscillator tube for supplying car 
rier frequency current to the input circuit of 
said transmitter tube, means controlled by said 
microphone for modulating the current supplied 
to the input circuit of said transmitter tube, a 
Source of direct current for energizing said tubes 
and said microphone, a Voltage divider connected 
across the terminals of Said Source Which normal 
ly provides a reduced voltage for energizing said 
detector tube and applies a biasing voltage to 
the input circuit of said transmitter tube suffi 
cient to render such tube inactive when the de 
tector tube is energized, and manually operable 
means for shunting a portion of said voltage 
divider to disable said detector tube and to re 
move Said bias to render said transmitter tube 
effective to supply modulated carrier current to 
said line circuit. 

8. Carrier current communication apparatus 
comprising a telephone receiver, a microphone, 
a detector tube having an input circuit coupled 
to a line circuit and an output circuit coupled to 
said telephone receiver, a normally inactive 
transmitter tube having an output circuit for 
Supplying modulated carrier current to said line 
circuit, means for supplying carrier current to 
the input circuit of said transmitter tube and 
for modulating said current by said microphone, 
a Source of direct current for energizing said 
tubes and said microphone, a voltage divider 
Connected across the termina's of Said source 
which normally provides a reduced voltage for 
energizing said detector tube, means including 
Said Voltage divider for preventing said transmit 
ter tube from supplying current to said line cir 
cuit when said detector tube is energized, and 
manually operable means for shunting a portion 
of said voltage divider to disable said detector 
tube and at the same time render the transmit 
ter tube effective to supply current to said line 
circuit. 

9. Carrier current communication apparatus 
comprising a telephone receiver and a micro 
phone, a detector tube having an input circuit 
coupled to a line circuit and an output circuit 
coupled to said telephone receiver, a normally 
inactive transmitter tube having an output cir 
cuit for delivering modulated carrier current to 
Said line circuit, a gain control resistor associated 
With the input circuit of said transmitter tube 
for regulating the current delivered by said tube, 
a source of carrier current, means for supplying 
carrier current to said gain control resistor from 
said source and for also supplying voice frequency 
current thereto derived from said microphone to 
modulate said carrier current, manually oper 
able contact means for disabling said detector 
tube and at the same time rendering said trans 
mitter tube active, and means including a fixed 
resistor in the circuit by which voice frequency 
current is supplied to said gain control resistor to 
reduce the effect of a change in adjustment 
thereof to compensate for the reduced effect of 
said change in adjustment upon the carrier cur 
rent supplied to the input circuit of said trans 
mitter tube due to the shunting of said gain 
control resistor by stray capacity. 

10. Carrier current communication apparatus 
comprising a telephone receiver and a micro 
phone, a detector tube having an input circuit 
coupled to a line circuit and an output circuit, 
coupled to said telephone receiver, a normally 
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10 
inactive transmitter tube having an output cir 
cuit for delivering modulated carrier current to 
Said line circuit, a gain control resistor having 
an adjustable connection to the input circuit of 
Said transmitter tube for regulating the cur 
rent delivered by said tube, a source of carrier 
current having a connection to the input circuit 
of Said transmitter tube through stray capacity, 
means for supplying carrier current to said gain 
control resistor from Said Source and for also 
Supplying Voice frequency current thereto de 
rived from said microphone to modulate said 
carrier current, means including a fixed resistor 
in the circuit by which voice frequency current 
is Supplied to said gain control resistor to com 
pensate for said stray capacity, and manually 
operable means for rendering said transmitter 
tube active to deliver its output current to said 
line circuit and at the same time disabling said 
detector tube to render said telephone receiver 
nonresponsive thereto. 

11. Carrier current communication apparatus 
comprising a telephone receiver and a micro 
phone, a detector tube having an input circuit 
coupled to a line circuit and an output circuit 
coupled to said telephone receiver, a normally in 
active transmitter tube having an output circuit 
for delivering modulated carrier current to said 
line circuit, means for supplying carrier current 
to the input circuit of said transmitter tube and 
for also supplying voice frequency current there 
to derived from said microphone to modulate said 
Carrier current, and manually operable means for 
shunting said detector tube by a relatively low re 
sistance circuit portion including said microphone 
to render the microphone effective to supply voice 
frequency current to the input circuit of said 
transmitter tube and to render said tube effective 
to deliver its output current to said line circuit 
and at the Same time disabling said detector tube 
to render said telephone receiver nonresponsive 
thereto. 

12. In combination with a telephone hand set 
comprising a receiver and a microphone, a source 
of direct current, a voltage divider connected 
across the terminals of said source, a detector 
tube having an input circuit coupled to a line 
circuit and a plate to cathode circuit connected 
between a point on said voltage divider and the 
negative terminal of said source and coupled to 
Said telephone receiver, an oscillator tube for gen 
erating carrier current and a transmitter tube for 
delivering said current to said line circuit, each of 
which has its plate connected to the positive ter 
minal and its grid connected to the negative ter 
minal of Said source with its cathode connected to 
a point on Said voltage divider to bias the tube 
to cut off and render it inactive, a gain control 
resistor for regulating the input circuit for said 
transmitter tube which is supplied with carrier 
current by said oscillator tube when active and by 
Voice frequency current by the microphone for 
modulating said carrier current, and manually op 
erable means for Connecting a point on Said volt 
age divider to said negative terminal to decrease 
the bias on the oscillator and transmitter tubes to 
render Said tubes active and to short circuit said 
detector tube to prevent the response of said re 
ceiver to the current supplied to the line circuit by 
said transmitter tube. 

13. In combination with a telephone hand set 
comprising a receiver and a microphone, a source 
of direct current, a voltage divider connected 
across the terminals of said Source, a detector 
tube having an input circuit Coupled to a line 
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circuit and a plate to cathode circuit connected to 
a point on said voltage divider and the negative 
terminal of said source, an amplifier tube having 
its input circuit arranged to be supplied with voice 
frequency current by said detector tube and its 
output circuit coupled to said receiver and con 
nected to the terminals of said source, an oscil 
lator tube for generating carrier current and a 
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transmitter tube for delivering said current to said 
line circuit, each of which has its plate connected 
to the positive terminal and its grid connected to 
the negative terminal of said source, with its cath 
ode connected to a point on said voltage divider 
to bias the tube to cut off and render it inactive, 
means for supplying carrier current from the out 
put of said oscillator tube when active to the in 
put circuit of said transmitter tube, and for mod 
ulating said current by voice frequency current 
derived from said microphone, manually operable 
means for connecting a point on said voltage di- 20 
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vider to saidinegative terminal to decrease the bias 
on said oscillator and transmitter tubes to render 
said tubes active, and means for short circuiting 
said receiver to prevent its response when current 
is being supplied to the line circuit by said trans 
mitter tube, RALPH. K. CROOKS, 
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