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This invention relates to signaling systems and 
more particularly to radio systems capable of 
being operated to transmit a variety of signals 
and also capable of transmitting- each species of 
signal with various degrees, of power. 

It is well known that in radio signaling there. 
is ail advantage in being: able to change, a trans 
mitter quickly So as to transmit a different form 
of signal and likewise-to-be-able with a particular 

10 form of signal to change, the radiated power. 
This invention includes improved and practical 

means for accomplishing either or both of these 
purposes. Miany features, of the invention are 
also applicable to wire or wireless teledynamic sys 

is tens in which it is desirable to change-the trans 
mitted wave form. or the power, and certain fea 
tures are of stili more general application. - 
In the specific embodiment of the invention dis 

closed herein, provision is made for transmitting. 
20, speech by modulating the carrier-wave to be trans 

mitted in accordance with speech waves; for 
transmitting. modulated continuous wave tele 
graph SignalS by modulating the Waves to be trans 
mitted with a low frequency in accordance with 
a code; and for transmitting: continuous wave 
code signals. By “continuous wave' signaling as 
used herein is meant a method of signaling where 
in waves of uniform amplitude and frequency are 
intermittently interrupted for the purpose of sig 
naling. 
In the Specific embodiment of the invention, 

vacuum tubes are provided in connection with 
means whereby each kind of signal may be trans 
mitted with high powei' OScillations derived from 

25 

30: 

35. 
produced by the maximum output of one tube, or 
low power oscillations produced by a single tube 
working at reduced capacity. Movement of a sin 
gle control Switch having a plurality of contact 

40 blades to any one of several selected positions 
conditions the apparatus for transmitting the 

rigid extension of armature 53, the various. con 
tacts being insulated from each other and from desired form of signal, while movement of an 

Other Switch regulates the power. By a unique 
arrangement of circuits connected to the contacts 
and blades of these Switches a desirable simplicity 
Of circuit arrangement is produced and effective. 
Operation is secured. 

45 

When modulated waves are to be transmitted, 
one or more modulating tubes are energized to. 

while an amplifier is energized for the purpose of 
increasing the energy of the modulating wave. 
The invention accordingly includes switching 
means to connect these elements in circuit when 

5 5 

beiow that ordinarily generated by a single space. 

antenna are automatically changed when the 

a plurality of tubes, medium power oscillations 

i produce nodulation of the transmitted waves, 

they are to be operative and to deenergize: and 

disconnect them from the circuit when they are 
not operative, thereby preventing loss.of power in 
idle elements or interference with the functioning 
of the active-parts, of the circuit. 
Among the other objects of the invention are: 60 

to prevent, sparking when the antenna switchis, 
thrown from the “transmit' position; to provide 
simple-and-efficient means for reducing the power, 
discharge device; to provide arrangements where- 65. 
by the speech input circuit, and the telegraph key 
circuit are always ready to be operated when the, 
function, switch is, movedito, the proper positio 
and to provide means: whereby the oscillator co 
stants, and the coupling of the oscillator to the: 70, z 
power is changed. . . . . . . . ? . . . . . . . . . . . . . . . . 
Other objects and advantageous features. Will. 

be apparent to those skilled, in the art after 
a perusal of the following, description and the 75 
appended claims wherein the various novel fear 
tures of the invention are set forth. 
The accompanying drawing illustrates. dia- . 

grammatically a radio transmission System emi 
bodying the invention. ... , - 

An antenna.1 may be connected to a receiv 
ing circuit 2 or a transmitting, circuit.3 by means. 
of a transmit-receive contact controller or relay 
5. The receiving circuit 2 may be of any of . 
the well-known types, for example, one employ-85; 
ing an electron tube detector, as shown in U.S. 
Patent No. 1,173,079 to Alexanderson, February , 
22, 1916. An oscillator. O. generates the waves. 
to be transmitted. Controlling the circuits 
the oscillator, in a manner hereinafter described, 
is an auxiliary power switch or circuit closer 6, 
controlled by an auxiliary power relay 7, which 

80. 

is in turn controlled by a manually operated 
power switch 8. ”...:?? . . . . . . . . . . . . . . . . . . : . "????? 
In the preferred form of apparatus, the Switch. :n.95: ; 

6, carrying the contacts. 40, 6, 20. and 22, is a 

the armature. Associated with the oscillator are . . . 
a modulator or variable impedance system V, an 100. 
amplifier Am, suitable power sources. Ea, and Eb, 
a function switch 9, a speech-frequency or tele 
phone circuit 10, a buzzer, 11, a telegraph key. 
12 and other auxiliary apparatus, which will be . . . . 
described. | . . . . . . . 105 
When the transmit-receive switch is in the . . . . 

transmitting, position as illüstrated, it being con 
trolled through local or remote control by the 
relay 5, through the circuits, 5’, the system is 
capable of operating in several ways in accord- 110, 

  

  



2 
ance With the positioning of the power SWitch 
8 and the function Switch 9. Relay. 5 is of the 
type which, upon being energized, moves over 
to the opposite position, breaks its own circuit, 

5 and takes no more current until again energized 
for reverse novement. The complete circuits for 
Operating this relay 5 are not illustrated as they 
form no part of the invention herein claimed. 
It need merely be stated that this relay is indi 

10 cated in the “transmit' position. With the an 

The contacts 4 and 33 are moved by the arma 
ture of relay 5. When the arrnature of relay 
5 moves to the right, the contacts, 4 and 33 
move to the right and Vice Versa. 

Telephong-high pouver 
The switch. 8 is moved to close the contacts 

i3, i4, 15 and 16, as indicated in the dra Wing. 
The anode-cathode circuit of the oscillator tubes 
extends from the positive side of the generator 
Eb through the Speech frequency choke coil 17 
and the high frequency choke. coil 18 to the 
plate osciliator coil 19 and the contact 22 to 

25'-the anodes of tubes. 21. A separate contact 20 
serves to connect in circuit the plate of tube 
23. A branch between the coils 17 and 18 is 
connected to the anodes of the modulating or 
variable impedance tubes. 

303. Owing to the action of the coil 17 in tending 
to maintain the sum of the plate currents con 
stant, variation in impedance of the modulating 
tubes will cause modulation of the high frequency 

- waves produced by the oscillator. This type of 
35 system is known in the art as the “constant 

current modulation System.' . 
The coil 19 and the capacity 24 in parallel, 

5 

20 

form the high frequency plate circuit of the os 
cillator which extends from the anodes through 

40- these elements in parallel and through the ca 
pacity 25 and ground to the filaments. The pur 
pose of the capacity 24 is to adjust the oscil 
lator for maximum efficiency, the frequency be 
ing regulated by varying the reactances in the 

45- -antenna, circuit 3. 
The plate circuit of the amplifier Am is com 

pleted through the conductor 26 which includes 
a resistance 27 for reducing the voltage applied 
to the amplifier. The “function switch' 9 closes 

50 the contacts 28, 29, 30 and 31. 
The cathodes of the various tubes are grounded 

and have a return connection to the negative 
side of source Eb through the ground 32, con 
tact 33 of the transmit-receive switch, the blade 

55 H, contacts 30 and 60, conductor 34, a part of 
resistance 35, contact 15, blade C, blade A, and 
contact 13 to the negative terminal of the source 
Eb. Resistance 35 is of a small value; its use is 
later described. The cathodes of the various 

60 tubes are energized through a circuit which ex 
tends from ground through battery Ea, the switch 
36, and the conductor 37 to the positive termi 
nals of the cathodes of the tube 23, the right hand. 

W tube of the system V, and the amplifier tube Am. 
65. The connection to the positive terminals of the 

other tubes, included in the oscillating system and 
the modulating system V, is through the con 
ductor 55, switch blade D, contact 16, and con 
ductor 56. The negative terminals of the vari 

70 ous cathodes are grounded when the tubes are 
energized. The ground connection of the nega 
tive terminals of the modulator and amplifier 
tubes is through the conductor 38 to the contact 
39 which is connected to 

5 switch blade F. 

diagrammatic and is not 

the contact 28 and the 
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The grid input circuit of the oscillator ex 

tends from the grids of tubes 21 to the con 
tact 6' and the grid of tUibe 23 through the con 
ductor 54’ and contact 40 to the conductor 4 li, 
thence through coil 42 and capacity 43 to ground. 
The grids are thus connected to the parallel com 
bination of resistances 44 and 45 which to 
gether form a high resistance leak. path for all 
the grids through the coil 46 and a portion of 
resistance 35 to ground through conductor 34, 

80 

85 
tenna, connected to the transmitting circuits. contacts 60 and 30 and switch blade H. 

The coil 46 is included to make the leak path 
inductive and is preferably a coil wound upon a 
Small Wooden or other non-magnetic core. This 
coil preferably has Small distributed capacity. 

he telephone circuit 10 is connected to the 
transformer 47 through the blade I and the 
contact. 31. The Secondary of transformer 47 is 
connected to the input circuit of the amplifier 
Am Whose output circuit is connected by the 
transformer 48 to the input circuit of the modul 

90 

95 
lating tube system V. 

Telephony-intermediate pober 
For intermediate power the power switch 8 is 100 

moved to close the contacts 49, 50, 51 and 52. 
This acts to deemergize the tubes 21 and all but 
one of the modulating tubes W in the following 
manner. Blade B in moving from contact 14 to 
contact 50 causes an impulse of current through 105. 
the auxiliary power relay 7. The arnature 53 is 
thereby thrown to the left and the contacts 40, 
6', 22 and 20, which are controlled by the arma 
ture -53 are also thrown to the left. 
As soon as the auxiliary power relay it has 

acted it breaks its OWn circuit and takes Flo (in Oi'e 
current. Relay 7 is of the same type as relay 5. 
Such relays are well known in the art and for this 
reason the illustration of them in the drawing is 

intended to sihow the 
exact details. . . . . . 

After the relay 7 has acted, the anodes of tubes 
21 are open-circuited at the contact 22; the anode 
circuit of tube 23 is closed, beginning at coil 18, 
through coil 19 and conductor 54. The grid cir- 120 
cuit of tubes 21 is opened at the contact 6. The 
grid circuit of tube 23 is closed through conductor 
54, contact 40, coil 42, and condenser 43 to 
ground. Resistance 45 becomes idle. The leak 
path for the grid of tube 23 is through the re 
sistance 44, coil 46, a portion of resistance 35, 
conductor 34, and blade H to ground through the 
contact 33 on the transmit-receive switch. 
By properly proportioning the resistances 44 

and 45 a suitable value of leak resistance will be 3. 
included in circuit when several tubes are operat 
ing and a suitably higher value when only a single 
tube is operating. The cathode circuit.S of tubes 
21 and the idle tubes V will be opened when the 
blade D moves off of the contact i6, since their 35 
only connection with the positive terminal of 
source - Ea is through Switch 36, conductor 55, 
blade D, contact 16, and conductor 56. 
When the element 6 is moved to the left a 

number of additional turns of the cois 19 and 
42 are included in circuit. The resulting in 
creased inductance of these coils is more suitable: 
when only a single tube is operating. The 
coupling of these coils with the antenna, is also 
changed. - 

25 

340 

Telephony-low ???ver 
For transmitting at low power ühe switch 8 is 

moved to close contact 57. This causes to be 
included in the anode-cathode circuit of each tube 150 

110 ; 

15 - 
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ing key 12 the resistance 69 is short-circuited and 
trains of oscillations will be produced, . . 

which is operating the resistance 58. This resist 
ance is of such value that it cuts down the plate 
current to the desired value. No other change 
in the circuit connections takes place. To again 
transmit With intermediate or high power the 
power switch is moved back to the appropriate 

When blade B passes to contact 14 the . 
buzzer and telephone circuits. The key 12 is thus 
equally available for transmitting either buzzer 
modulated or continuous waves and is properly: 
included in-circuit without further action on the . 
part of the operator than that of moving the 

position. 
auxiliary power relay is caused to move to connect. 
all the tubes in circuit. I * • 

Telegraphy—buazeer modulated 
For transmitting continuous high frequency 

waves modulated at an audible frequency by 
means of the buzzer 11, the power switch 8 may 
be moved to any of the three available positions. 
in the same manner as for transmitting teleph 
ony. Instead of including the telephone. cir 
cuit 10 in operative relation, the function switch 
9 is moved to close the series of contacts 39, 59, 
60 and 61. 
When blade I is moved from contact 31: the 

telephone circuit 10 is open-circuited. Closing 
the contact 39 effects no change in the circuit. 
Closing the contacts, 59 and 61 energizes the 
buzzer 11 in the following manner; from ground, 
through battery Ea, switch 36 through conductors. 
37, and 62, resistance: 63, thence through two 
paths one of which extends through buzzer 11, 
contact 59, blade G, and key 12 to ground through 
contact 33. On the transmit-receive Switch. When 
this path is closed by the operation of the key 12 
the buzzer will be excited, thereby impressing its 
oscillations upon the amplifier Am through the 
transformers 47 and 48 by means of the circuit 
through contact 61, blade I, conductor 64 and 
primary of transformer 47 to ground. - 

Continuous wave telegraphy 
Transmission of continuous waves at any of 

the three different powers may be accomplished 
by moving the power switch to the appropriate 
position, thereby controlling the auxiliary power 
relay, these parts functioning in a manner simi 
lar to that hereinbefore described for telephony. 
The function switch. 9 is moved to close the series 
of contacts 65, 66, 67 and 68. When blade F is 
noved to the idle contact 65 the cathode circuits 
of the modulating tubes V and the amplifying 
tube Am are open. 
When blade G. engages with contact 66 a shun 

circuit to ground around the Series resistance 69 
in the space current circuit of the tubes is pre 
pared Which may be closed by the key 12.. This 
circuit extends from the left end of resistance 
69 through conductor 34, contact 66, blade G, and 
key 12 to ground, through contact 33 on the 
transmit-receive Switch. 
When the key 12 is open the resistance 69 is 

included in the grid-leak circuit of the Oscillator. 
O. By this means the resistance 69 is also included 
in the space current path of the tubes. The 
grids of the oscillator tubes are connected to that 
terminal of resistance 69 which is negative with 
respect to the grounded terminal, the latter being 
connected to the oscillator cathodes. A high 
negative potential is thus impressed upon the 
grids. This negative potential is sufficiently high 
to reduce the space current to a small value or 
to zero with the result that the oscillations are 
caused to cease immediately after the resistance 
69 is included in circuit. Moreover, resistance, 
69, when included directly in the space current 
circuit, decreases the value of the space current, 
thus tending to prevent. Oscillations. Upon clos 

3 
When blade His moved to... the idle point 67 · 

from the point 30 the conductor 34,...is opened. 
and the key. 12 is placed in the circuit. 34,66, and 
G to ground at 32. Blade I contacts... with the 
idle point 68 thereby open-circulating both the 

function switch 9 to its appropriate position. . . . . 

85. 

When transmitting.telephony or buzzer modu 
lated waves...it will often be desirable for the op-. 
erator to throw the transmit-receive switch from 
the transmitting to the receiving position. When 
the oscillator. O is active. This will tend to cause 
an arc to be drawn from contact 4 owing to the 
high potentials and large currents existing in the 
antenna. The shunt circuit around the resistance 
69 to ground extends through the contact. 33 on 

95. 

the transmit-receive switch so that immediately. 
when the transmit-receive switch starts to move 
from the transmitting, position, the resistance: 69 
will be included in the space current path 
as in the leak path of the Oscillator. 

100 
2S well 

As above described, the oscillations will at once 
cease when resistance 69 is included in the space 
Current path, since the grids of the Oscillator. 05: 
tubes are made highly negative because of the 
potential drop across the resistance 69. The gen 
eration of oscillations is checked so quickly that, 
by the time the switch is moved far enough to: 
cause an arc of appreciable magnitude, the de 10. 
livery of power to the antenna, by the oscillator 
will cease. The arcing action is, therefore, re 
duced to a minimum without the inclusion of 
additional apparatus other than the contact 33, 
the resistance. 69 serving to perform this addi 
tional useful function. " . . . . . . 
The Space current of the tubes always has its 

return path to the negative side of the source. Eb 
through the resistance 35, one of the contacts 15. 
Or 51 and the blade C. The conductor 70 leads. 
from the blade C to the grids of the amplifying 
and modulating tubes. The cathodes ere con 

11?? 

120 

nected through ground to a more positive point. 
On resistance. 35. 
potential is thus impressed upon these grids. 

Since the plate current varies with the number 

A suitable negative working . . 
125 

of tubes in circuit, the contacts 15 and 51, lead 
ing to different points of the resistance 35, are 
provided so that the proper potential difference 
between the grids and the cathodes of the tubes. 30: 
will result, irrespective of the number of tubes in 
Operation. This adjustment is made when the . 
apparatus is constructed and needs no attention 
on the part of the operator, the proper circuit 
being closed automatically by novement of the 
power Switch 8. 
One form of the invention having been de 

Scribed in detail, the novel features believed to be 
inherent therein are defined in the appended 
claims. The invention is not to be regarded as : 
limited otherwise than as indicated by the scope 
of the claims. , 
What is clained is: . . . . . . . . . . . . . . . . . :? 

1. In a radio System an oscillation generator 
comprising a plurality of associated electric dis 
charge devices, grid, anode, and cathode circuits. 
therefor, a power control, switch, means con 
trolled by said switch for inactivating a portion. 

... of the discharge devices while maintaining at . 
least one of the devices activated, and means 
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5: 

20. 

- SWitch ha Ving a plurality Of positionS and an aux– . 

25 

30. 

35 

40 

45 

quency Waves of power 

simultiarieously controlled by said switch for ef 
fecting changes in the grid, anode and Cathode: 
circuits to permit the efficient operation of the 
device remaining activated. . . . . 

2. In a system of space discharge deviceShaw 
ing control: elements, a leak path for Said ele 
ments, a power control switch for varying the 
number of said devices connected in circuit, and 
means controlled by said switch for varying the 
control element leak path in accordance with the 
number of said devices included in circuit. 

3. In a transmission System, a signaling con 
ductor, - a System of thermionic : devices connect 
ed thereto, by means of a high frequency circuit, 
a power switch for controling the number of de 
vices connected to said circuit, and means au 
tomatically operating when the number of said 
devices is changed to change Said circuit to a con 
dition suitable for operating with the changed 
number of devices. . . . 

4. In a transmission System, a power control 

iliary power control switch having a less number 
of positions, means whereby said auxiliary Switch 

One position of Said control switch and another 
position for a piurality of other positions of Said 
control SWitch, and means whereby each posi 
tion of Said cont1'OI SWitch transmitS high fre 

position. 
5. in a transmission system, a plurality of elec 

tric discharge devices, a power control SWitch . 
having one position corresponding to a circuit. 
condition for Operating one number of Said de 
vices, and a plurality of other positions corre 
Sponding to a circuit condition for operating an 
other number of said devices, means operated by. 
a change from one to another of said other posi 
tions to change the circuit of Said devices with 
out changing their number, and means at each 
position of said power control switch to cause 
the transmission of high frequency waves at a 
power level different from that at another posi 
tion, - . . . . . . . . . . 

6. In a transmission system, a power device, an 
additional power device each of said devices hav 

50 
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ing an anode-cathode circuit, a grid leak circuit 
and a Cathode circuit, and means for controlling. 
Said devices comprising a member for controlling 
Said anode-cathode circuits, a second member for 
controlling the connection between said power 
device and Said additional power device, a third 
member for controlling the grid leak circuit of 
Said power device, and a fourth member for con 
trolling the energization of the cathode circuit 
of Said additional power device. 

7. In a transmission System, power radiating 
means, a plurality of electric discharge devices for 

60 
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70 

75 

Supplying power thereto, circuits for said devices, 
a main power control switch, and an auxiliary 
power control SWitch, said main power control 
SWitch having elements to control the connec 
tions Of the circuits of said devices to operate at 
a plurality of power levels and to simultaneously 
control the operation of said auxiliary switch to 
adjust the power radiating means for operation 
at the respective power levels. 

8. In a transmission system, a source...of car 
rier waves, a buzzer, a modulating device, a tele 
graph key and a function switch, said function 
Switch being associated with means whereby in 
One position it. Connects said buzzer . With said 
Source through said modulating device whereby 
Said Waves: may be modulated in accordance with 

is automatically made to assume one position for . 

naling element, a thermionic i device having a different from any other 

, rent path connected in shunt to said resistance 

changed number of devices. . . . 
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a code by Said key, and in another position said 
Waves may be interrupted in accordance with a 
code by said key. - 

9. In a radio transmission System, a thermionic 
device, a transmit-receive Switch having termi 
nals for connecting said thermionic device to the 
antenna, for the transfer of Wave energy thereto, 
a leak path adapted for connection to said ther 
mionic device, means controlled by the begin 
ning of movement of said transmit-receive switch 
from transmitting position to include a resistance 
in said leak path, and means controlled by con 
tinuing movement of said Switch to disconnect 
Said device from Said antenna. 

10. A Space discharge tube, appropriate cir 
cuits connected thereto for the generation of os 
cillations, a work circuit, a switch for connecting. 
and disconnecting said work circuit to and from 
said generator, a control element in said genera 
tor, a control path connected to said element, and 

* means controlled by and Operated at the initia 
tion of the disconnecting movement of said switch 
for affecting said path in a manner to cause 
cessation of generating action. 

11. In combination, an antenna, a signal re 
ceiving circuit, and a signal transmitting circuit, 
and a switch for alternately connecting the re 
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ceiving and transmitting circuits to said antenna, 
Said Signal transmiting Circuit comprising a Sig 

control circuit, a resistance element in said con 
trol circuit, a current path connected in shunt to 
Said resistance element. When said Switch is in 
the transmitting position, and an alternative cur 

by the operation of said signaling element. 
12. In a vacuum tube system, a vacuum tube 

having an anode, a cathode and a grid, a source 
of anode-Cathode current, a ground connection, 
for the cathode, a ground connection for the 
negative terminal of the Source of anode-cathode 
current, an element having a high resistance, and 
signal means for effectively connecting and dis 
connecting the high resistance element in the 
ground connection of the negative terminal of 
the anode-cathode current source. - - 

13. In a space discharge System, a plurality of 
discharge devices having control elements, a 
Source of polarizing potential for said control 
elements, a COI:ntrol means for varying the num 
ber of Said control elements included in circuit, . 
and means. Operated thereby upon changing the . 

a number of said devices to change said source, to 
a condition Suitable for operating With the 

14. In a Space discharge System, a plurality of 
discharge devices, a current path therefor, a 
plurality of devices whose grid potentials are de 
rived from said current path, control means for 
changing the number of said devices connected 
in operative relation, and means controlled by 
said control means for varying the grid polariz 

ring action of said path. . . . . 
15. In combination, an antenna, a radio re 

?40 ceiving circuit, a radio transmitting circuit com 
prising a thermionic device having a control elle 
ment, a transmit-receive Switch for alternately 
connecting said receiving and transmitting cir 
cuits to said antenna, and means operated by the 
initial movement of the transmit-receive switch from the transmitting position to negatively 
polarize said control element. 

16. In a radio system, an antenna, a receiving 
circuit, a transmitting circuit, a transmit-receive 
Switch for alternately connecting said antenna, 

105. 
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31. A radio-telephone oscillator comprising an 

antenna, a ground connection, a conder Ser and 
an inductor serially connected between said ans 
tenna and said ground connection, a vacuuin 
tube having a cathode, an anode and a contirol 
electrode, a circuit exterior to the tube from said 
anode to said cathode, a second circuit exterior 
to the tube from said control electrode to Said 
cathode, a ground connection for said cathode, a 
Second inductor coupled to said first-named in 
ductor, a second condenser serially connected with 
said second inductor in said anode circuit, a third 
condenser in shunt to said: Second inductor, a 
third inductor coupled to said first-named in 
ductor and connected in Said control electrode 
circuit, a fourth condenser in Series thereWith 
in said circuit, a resistor in shunt to said fourth 
condenser, and means for varying the electrical 
constants of the circuit thus constituted, substan 
tially as described. ... - 

32. An electric discharge device for generat 
ing oscillations, said device having a cathode, an 
anode and a control element, a cathode-anode 
circuit for said device, a resistance element con 
nected in said cathode-anode circuit, a con 
nection from said resistance element for apply 
ing a negative potential to said control element, 
and a key for controlling the negative potential 
supplied to said control element by said resist 
aCe. - , 

- 33. In a wave transmitter, a signaling conduc 
tor, a high frequency circuit, a system of electric 
discharge devices connected to said conductor 
by means of said circuit, means for producing 
in said system of electric discharge devices a plu 
rality of waves of different wave forms, a func 
tion switch for selecting that one of said means 
for producing the desired wave to be transmitted, 
a power Switch for controlling the number of said 
devices connected to said circuit with Whatever 
Wave form is at any time selected by said func 
tion Switch; and means automatically operated 
When the number of said devices is changed to 
change said high frequency circuit to a condi 
tion Suitable for operating with the changed 
number of devices. 

34. An electric discharge device, appropriate 
circuit.S. Connected thereto, whereby said - device 
generates. Oscillations, a resistance element, a 
Space. Current circuit for said device, connections 
for including said resistance element in said 
Space current circuit, and means for opening and 
closing a path in shunt to said resistance. 
... 35. In combination, an antenna, a radio re 
ceiving circuit, a radio transmitting circuit com 
prising an electric discharge device having a cath 
ode and a control element, switching means for 
alternately connecting said receiving and trans 
mitting circuits to Said antenna, and means op 
erative when said switching means is operated to 
connect the antenna, to the receiving circuit for 
impressing a negative potential on said control 
element. . . . - - 

36. In combination, an antenna, a radio receiv 
er, a radio transmitter, a switch for alternately 
connecting said antenna, to said receiver and 
transmitter, an electric discharge device for said 
transmitter, an anode-cathode circuit for said 
device, a Source of current, connections for Sup 
plying current from Said source to said anode 
cathode, circuit, a resistance eienent, andi means 
controlled by said switch for including said re 
sistance element in saidi anode-cathode circuit; 
when said antenna, is connected to said receiver 
and for effectively disconnecting said resistance 

prising an antenna ground system, an electron 

ground circuit and said oscillator or with said 
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from said anode-cathode circuit when said an 
tenna is connected to said transmitter. 
37. In combination, an antenna, a radio re 

ceiver, a radio transmitter including an elec 
tric discharge device circuit for producing waves. 
of amplitude suitable for radiation, means for 
alternately connecting said antenna, to said re 
ceiver or said transmitter, and means controlled 
by the alternately connecting means for reduc 
ing the amplitude of said waves to an amplitude 
lower than said amplitude suitable for radiation 
and greater than zero when said antenna is con 
nected to said receiver. -- ? 
38. A transmission and receiving System com 

80 

85 

'90 
tube oscillator, a radio receiving circuit includ 
ing an electron tube detector and a responsive 
device, switching mechanism for alternately es 
tablishing connection between said antenna, 95 

radio receiving circuit, and means rendered effec 
tive simultaneously with the actuation of Said 
switching mechanism for changing the ampli 
tude of the oscillations developed by Said OScil 
lator when said oscillator is connected in circuit 100 
With said antenna, ground System. Or When Said 
antenna, ground System is connected with Said re 
ceiving circuit. - 

39. A transmission and receiving system com 
prising a radio frequency energy transmitting 105 
and collecting circuit, a transmitter including 
an electron tube oscillator having an input cir 
cuit and an output circuit, means for limiting 
the amplitude of the Oscillations developed by 
said electron tube oscillator, a radio receiving sys- 110 
tem, and means for alternately establishing con- • 
nection between said radio frequency energy col 
lecting... or radiating circuit and said oscillator 
and said receiving circuit, said means operating 
to simultaneously control said, aforementioned i5 
means for reducing the amplitude of oscillations 
developed by said oscillator when said radio fre 
quency energy collecting or radiating circuit is 
connected with said receiving circuit. . . . . 

40. A signal transmission and reception Sys 
tem comprising a radio frequency energy collect 
ing or radiating circuit, an electron tube system 
having input and output circuits arranged...for 
the production of high frequency Oscillations, a ? 
resistor arranged in the output circuit of said 125. 
electron tube system, a signal receiving circuit, 
means for alternately establishing connections. 
between said radio frequency energy collecting 
or radiating circuit, said oscillator and said re 
ceiving circuit, said means operating to shunt said 3 
resistor when said radio frequency energy col 

120 

lecting or radiating circuit is connected with 
said OScillator. * ???? ? ?.: ???? ? 

41. In a high frequency. signaling System 
employing an electron discharge device having 3: 
an anode, a cathode and a grid, a Source of po 
tential for said anode, a resistance permanently 
connected between said grid and the negative 
side of said source of potential, a connection be 
tween said cathode and the negative side of Said 2:0 
source of potential, means for controlling the 
operation of said electron discharge device com 
prising a contact making key inserted in said last. 
mentioned connection, One side of Said key be-, 
ing connected both to the negative side of said 
source of potential and to said grid, and the other 
side of said key being connected to the cathode, 
and a parallel combination of resistance and ca 
pacitance connected in parallel with said key. 

42. In a high frequency signalling system em:- .0 
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ploying electron discharge devices each of said 
devices having an anode, a cathode and a grid. 
a Source of potential for said anodes, a perma 
nent connection between said grids and the nega 

5 tive Side of Said Source of potential, a connec 
tion between said cathodes and the negative side 
Of Said Source of potential, means for controlling 
the operation of Said signaling System compris 
ing a contact making key inserted in said last 

10 mentioned connection, one side of said key be 
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ing connected to the negative side of said source 
of potential and to said grid, and the other side 
of said key being connected to the cathode, and 
means aSSociated therewith and adapted to main 
tain a definite negative potential: on said grids 80 
and acroSS Said key when Said key is open, said 
means comprising a parallel combination of 
capacitance and resistance connected in parallel 
With said key. 
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