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- To all whom it Mmay CONCern.
" Be it known that I, WinLiam

g citizen of the United States, residing at
Schenectady, in the county of Schenectady,

5 State of New York, have invented certain
new and useful Improvements in Wireless
Signaling Systems, of which the following
is a specification.

My present invention relates to wireless
) more especlally to

10 signaling systems and

" those adapted to transmit sound by means

of electromagnetic waves set up in the ether.

The object of my invention 1s o provide
such a system in which either receiving ap-
apparatus 1s auto-

paratus or transmitting
matically connected to an antenna when de-
sired. - - |
- In carrying my

15

invention into effect I
provide suitable recelving apparatus which
is normally connected to the antenna. 1
also provide a system of relays in connectlon
with the transmitting apparatus
automatieally set

20

to disconnect the receiving
" the antenna and -connect the transmitting
“apparatus thereto. When the transmitter 1s
no longer influenced by sound waves the
transmitting apparatus 1s automatically dis-
30 connected and the receiving apparatus con-
" nected again to the antenna. .
"~ The features of my invention which 1
consider novel are pointed out with par-
ticularity in the appended claims. My in-
vention itself, however, with further objects
and advantages thereof will be ‘best under-

stood by reference to the following descrip-
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10 trated diagrammatically a
ment thereof:. -

 As indicated in the drawing, the antenna

1 is normally connected to ground at 2
‘through the lower contact 3 of relay 4 and
45 the usual variable inductance 5. The re-
“ceiving apparatus may be of any desired
form. As here indicated it comprises an
~ electron discharge device 6 having a con-

~ trolling grid 7 which 1s inductively con-
" k0 nected to the antenna by m

~ 8. The circuit of the electrodes

of the electron discharge device 6, which

cor convenience of description I term the

plate circuit, includes a battery 11 or other

" &5 source of energy and a telephone receiver 12,
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which 1s.
into operation, as soon as
the transmitter is influenced by sound waves, .
apparatus from.

cult energy

" be varied at will.

means of the coil.
9 and 10

circuit of the grid 7 and cathode 10 for
tuning: The operating of recelving ap-

paratus of this nature is too well known to
Tequire further description. f
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A i"a,riable'condenser'-'13 1S emﬁlbyed in the
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The transmitting apparatus which 1 .em'- |

ploy in the present case comprises an elec-

tron discharge device 14 which may be £

connected that it will produce continuous
electrical waves of high frequency but which
is normally inoperative. The plate circuit
of this device includes between cathode 15
and anode 16 a source of energy 17 -and a
coil 18 inductively related to the coil 19 and
also to the coil 20 which is connected to the
controlling grid 21 when contact 22 of relay
93 ig closed. While the three coils 18, 19

“and 20 may be inductively related to each

other as indicated other arrangements may
equally well be used as, for example, a sec-
and coil 20 inductively related to this sec-
ond coil. When relay 4 operates 1t breaks
contact at 3 and makes a second contact at
95, thus connecting coil 19 between the an-

‘tenna and ground and disconnecting the re-

With -

ceiving apparatus from the antenna.
the transmitting apparatus connected to the

antenna as described, and eontact 22 closed,

when current starts to flow in the plate cir-
is transferred to the coil 20 and
oscillations, are set up
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ond coil may be employed in the antenna
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in the grid circuit

which includes the coil 20, grid 21; cathode '
15 and variable condenser 26. These oscil- .

lations cause the potential of the grid 21
to vary. This variation in the grid poten-

tial in turn produces a variation in the cur-

rent in-the plate circuit. When the poten--
. tial of the grid varies in a negative direc-
-tion the current flowing in the plate circuit

decreases and when it varies in a positive
direction the current flow in the plate circuit
increases. These variations in the current
in the. plate circuit produce an alternating
current in the antenna and by varying the

the grid 21 being disconnected from the
rest of the device, no oscillations will be pro-
duced and but little current will flow
through device 14 by reason of the tend-
ency of the grid 21 to become negatively
charged. - S
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natural frequency of the grid circuit by -
varying the condenser
* the alternating current thus produced may .
When contact 22 is open-

96 the frequency of
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~In order to transmit sound by means of
such waves 1t 1 necessary to vary the ampli-
tude of the waves transmitted in accordance

with variations in the sound waves which

are to be transmitted. This may be done by
varying the amplitude of the oscﬂlatmns

produced 1in the grid circuit of device 14 in
~accordance with the variations in the sound
S avaves.

The apparatus which I employ for
this purpose comprises a telephone trans-

mitter 27, an electron discharge device 28

- which serves as an amplifier, and another

| R
] |
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electron - discharge device 29 which serves

to control the amphtude of the oscillations

5 1n the grid circuit of device 14.

The Contro]hng device 29 has a source of
energyv’' 30 connected to its electrodes 31 and
32 and the plate circuit of this device also
includes the winding of relayv 33.

the current Whl(?h fiows through this relay
winding is insufficient to oper ate the relay.

- As soon, however, as the transmitter 27 is in-

fluenced by sound waves current variations
are produced in its local circuit which in-
cludes the battery 34 and the primary of
transformer 35. These current variations
produce potential variations in the grid 36 of
the amplifier 28 and thereby corresponding

current variations of greater amplitude are

produced in the plate circuit of the amplifier.
The wvariable current thus pr oduced flows

through transformer 87 and produces corre-
spondmfr potential variations in the grid 38
of the controlling device 29, therebv repro-

ducing in the plate circuit of the controlling

device current variations cor 1'e5p0ndlnﬂ' to

The

current thus produced will of course be a

those produced by the transmitter 27.

pulsating current but the average value of it
will be much greater than the normal cur-
rent in the plate circuit of the controlling

device and will be sufficient to operate the

relay 33. When relav 33 operates it malkes

contact at 39 and closes the local circuit of

relay 40. Relay 40 then operates and makes

contact at 41 closing the local circuit of re-

lays 4 and 23, thereby disconnecting the re- |
 will be apparent to-one skilled in the art that

celving apparatus and connecting the trans-
mitting apparatus to the antenna. Relavs

33 r11'1::1 40 should be quick acting relavs and

rela¥s 4 and 23 should be qulch to close but

B Should have an appreciable time lag in open-
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Ing to prevent the transmitting apparatus
from being disconnected during a L momentar v
cessation of the sound waves acting upon
transmitter 27. This time lag 15.pr efor ablv

oreater for relay 4 than for 1'e1m' 23 1n or der |

thqt relay 23 mayv open and thus stop the
productmn of oscillations before the antenna
circuit 13 broken at 25.° While T have indi-
cated the telephone transmitter as being lo-

cated close to the other anparatus it will be

evident that 1t mayv cqually well be connected
thereto by a wire line of any length desired.

When the

transmitting appar .-.ltm is not in operation

1,208,618

In the sy'Sfem I have described if the de-
vice 29 is not connected fo the grid circuit of

device 14 this grid circuit will oscillate freely
and the oscillations therein will have a sub-
“stantially constant amplitude.
~ever, device 29 is connected as mdlcated to
‘the grld circuit of device 14 some of the en-

When, how-

70

ergy of the high frequency oscillations will L

be diverted from the grid circuit through the
controlling device and as a result the oscil-

lations set up therein will be damped the

75

amount of the damping of the oscillations of

course depending upon the amount of energy
diverted. The amount of energy thus di-
verted will vary in accordance with the va-

80

riations in the potential of the controlling -

orid 38.

tions therein aré accordingly damped the
current variations in the plate circuit of de-
vice 14 are correspondingly reduced and the
high frequency current set up in the antenna
1s reduced. This in turn causes a further

reduction in the amplitude of the oscillations .

in the grid circuit.

The Wmdmg of relay 33 is pr efemblv
shunted by a condenser 42 so that the ﬂ]t@lﬂ
nating component of the current flowing in
the plate circuit of the controlling device 29
will not have to pass through this winding.

- The source of energy 30 may conveniently be-
employed for heating the cathodes 15 and
31 of electron discharge devices 14 and 29 ax

indicated, the temperature of these bem ad-
justed by the variable resistance 43.

rm ed the same source may be used for heat-
ing the cathodes of devices 6 and 28, al-

- though to avoid. complications in the dia-

oram I have shown separate batteries H and
45 for this purpose. I also find 1t desirable
to employ a condenser 46 in shunt. to the

source of supply 17 in order that the high
frequencv component of the current in tlw‘
plate circuit of device 14 will not be required

to pass through the supply source.
~ While I have ilhistrated a mwle embodi-

As soon as energy is diverted from.
pthe grid circuit of device 14 and the oscilla-

If de-
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ment of my invention I do not “‘1:-:]1- to be

limited to the precise form described as it

many modifications thereof mav be made
without departmg from the scope of the ap-

pended claims. |
What I claim as new ‘md desire to seeme
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1. The combination in a wn eles» signaling

“system. of an antenna. recelving apparatus

normally connected to said antenna. trans-
mitting apparatus which is normally in-
operative. and means wherebyv sound waves
render said transmitting qp])ﬂmhh opera-
tive. automatically connect 1t to the antenna
and disconnect the receiving apparatus.

2. The combination in a w II‘P]P% sienaling
svstem of an antenna. receiving appfuatuc,
normally connected to said antennd tmnu—
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mitting apparatus which is normally in-
operative, a telephone transmitter,
means whereby the action: of sound waves

upon said transmitter render said transmit-

ting apparatus operative, automatically

~ connect it to the antenna and disconnect the
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recelving apparatus.

3. The combination in a wireless signaling

system, of an antenna, recelving apparatus
normally connected to said antenna, trans-

mitting apparatus which is normally dis-

connected from the antenna, a telephone

transmitter, a switch for disconnecting said
receiving apparatus and connecting the
transmitting apparatus to the antenna and

means whereby the action of sound waves

upon said transmitter causes said switch to

operate. |
"4, The combination in a wireless signaling
system, of an antenna, receiving apparatus
normally connected to sald antenna, trans-
mitting apparatus which is normally  dis-
connected from the antenna, a telephone
transmitter, a switch for disconnecting said
receiving apparatus and connecting the
transmitting apparatus to the antenna, a
relay for controlling the operation of said
switch and means whereby .the action of

sound waves upon said transmitter causes

said relay to act and operate sald switch.
5. The combination in a wireless signaling

system, of an antenna, recelving apparatus

normally connected to said antenna, trans-
mitting apparatus which is normally inop-

erative and disconnected from the antenna,
2 telephone transmitter, a switch for dis-

connecting said receiving apparatus and
connecting the transmitting apparatus to
the antenna, a second switch for rendering
the transmitting apparatus operative, a re-
lay for controlling the operation of said
switches and mieans whereby the action of
sound waves upon said transmitter causes
said relav to act and operate said switches.

6. The combination in a wireless signaling

"system ‘of an apparatus for producing con-

tinuous electrical waves which is normally
inoperative, a switch for controlling the
operation of said wave producing apparatus,
and means actuated by sound waves to cause

‘the closing of said switch to render said

wave producing apparatus operative.

7. The combination in a wireless signaling .
system of apparatus for producing contin-
uous electrical waves which is riormally 1n-

L
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and

Ctrical w
rendering sal

operative, a switch for rendering said wave

producing apparatus operative, a relay for

controlling the operation of said switch, a-

telephone transmitter and means. whereby :

the action of sound waves upon sald trans-

mitter will cause said relay to act and op-

erate said switch. -,
9. The combination in a wireless signaling

system- of means for producing continuous

“electrical oscillations comprising an elec-
tron discharge device having a cathode, an
anode and a discharge controlling grid, a
normally open switch in the grid circuit of
said device and means actuated by sound

waves to cause said switch to close.
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- 10. The combination in a wireless signal-
ing system of means for producing contin-

uous electrical oscillations comprising an

_electron discharge device having a cathode,.
an anode and a discharge controlling grid,
a normally open switch in the grid circuit
of said device, a telephone transmitter and
means whereby the action of sound waves
‘upon said transmitter will cause said switch

_ - tel = a0

to close. -

11. The combination in a wireless signal-
ing system of means for producing contin-
uous electrical oscillations comprising an

'85

electron discharge device having a cathode,

an anode and discharge controlling grid, a
normally open switch in the grid circuit
of said device, a Telay. for controlling 'the

95

operation of said switeh, a telephone trans-

mitter - and means : whereby the action of

‘sound waves upon said transmitter. will
cause said relay to act and close said switch. -

100

ing system of an antenna, transmitting ap .

paratus which is normally inoperative and |

disconnected from the antenna, a switch for 105

connécting said transmitting apparatus to

lays to close said switches and hold the same

closed for an appreciable period after the !
force actuating the relays: is. withdrawn,

‘the antenna, a second switch for rendering
the transmitting apparatus operative, Te-

110

and means rendered operative by ‘sound . |

waves for operating said relays.”

L " -+ »

13. The combination in a wireless signal-

ing system of an antenna, transmitting ap- 119

paratus which is normally disconnected from
the antenna, a switch for connecting said

“transmitting apparatus to the antenna, a =
relay to close said switch quickly and hold

120

“it closed for an appreciable interval after 1
~ operative, a sivitch for controlling the oper- the force actuating the relay is withdrawn, " -
ation of said wave producing apparatus, a
telephone transmitter, and means whereby
the action of sound waves upon sald trans-

mitter will cause said switch to close and Ing system of an antenna, normally nop-

waves for actuating said relay. .
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14. The combination in a wireless signal- ~

- han. 125
" yender said wave producing apparatus op- erative means for producing contimuois elec- ..
8. The combination in a wireless signaling

“and means rendered operative by sound |

1 'said’ antenna, a’switch for
d wave producing means op-

.vstem of apparatis for producing contin: _erative, means controlled by sound waves for
ious electrical waves which is normally in- closing said switch, and holding the same T30
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closed during the continuance of the sound
waves, . -

15. The combination in a wireless s:gnal-
Ing system of an antenna. transmiiting ap-
paratus which 1s normally disconnected from
the antenna and means actuated by sound

‘waves for connecting said transmitting ap- -

paratus to said antenna. _

16. The combination in a wireless signal-
ing system of an antenna. transmitting ap-
paratus which is normally disconnected from
the antenna and means actuated by sound

- waves for connecting said transmitting ap-
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- paratus to the antenna and holding 1t in

that relation during the continuance of the
sound waves.

17. The combination of normally inop-
erative mieans comprising an. electron dis-
charge device for producing continuous elec-
trical waves and means comprising a sec-
ond electron discharge device for rendering

‘the wave producing means operative and va-

rying the amplitude of the waves produced
thereby. : - .
18. "The combination in a wireless signal-

ing syvstem of normally inoperative means

for producing continuous. electrical waves
comprising an electron discharge device and
means comprising a second electron dis-

charge device for rendering said wave pro-

ducing means operative and varving the am-
phtude of the waves produced thereby.

19. The combination in a wireless signal-
ing system of an antenna, normally Inop-
erative means comprising an electron dis-
charge device for producing continuous elec-
trical waves in said antenna, and means com-
prising a second electron device for render-

g said wave producing device operative
40

and varying the amplitude of the warves

‘produced thereby in accordance with varia-

tions 1n sound waves.

. 20. The combnation with normally inop-
.erative means comprising an electron dis-

charge device for producing continuous elec-

~trical waves, of means for rendering said
‘wave producing means operative and vary-
Ing the amplitude of the waves produced

thereby. - .
21, The combination in a wireless signal-

ing system of an antenna, means compris- .

ing an electron discharge device for pro-
1 ti ctric : :
ducing continuous electrical waves in said

‘antenna, said means being normally. discon-

nected from said antenna and means for con-
necting said wave producing means to said

- antenna and varyving the amplitude of the

60
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‘waves produced thereby.

22. The combination in a wireless signal-
Ing system of an antenna, means compris-
ing an electron discharge device for produc-

ing continuous electrical waves in said an-

tenna, said means being normally discon-

“nected from said antenna.and means comi-
prising a second electron discharge device

1,208,818

for connecting said wave producing means

~ to said antenna and varying the amplitude

of the waves produced thereby.

23. The combination in a wireless signal-

ing system of an antenna, transmitting ap-
paratus which 1s normally disconnected from
the antenna and means comprising an elec-
tron discharge device for automatically con-

necting sald transmitting apparatus to said

antenna. o S
24, The combination 'in. a wireless signal-

ing system of an anténna, transmitting ap-

paratus which 1s normally disconnected from
the antenna and means comprising an elec-
tron discharge device for automatically con-
necting said transmitting apparatus to said
antenna and-varving the signals transmitted
In accordance with variations in sound
waves. | - |

25. In a radio telephone system, an an-
tenna, receiving and transmitting circuits,
sald antenna being normally connected to
said receiving circuit, and means controlled
by the voice for automatically connecting
sald transmitting circuit to said antenna
when said system is used for transmission.

26. In a radio telephone system, an an-
tenna, receiving and transmitting circuits,
and means controlled by the voice for auto-
matically connecting said transmitting cir-

cult to said antenna only when said antenna

1s used for transmission. | .
2¢. In a radio telephone system, an an-
tenna, receiving and transmitting circuits,

~voice controlled means for automatically

connecting sald transmitting circuit to said
antenna ‘and means for maintaining said
connection only as long as transmissions are
made. o | -
28. In a radio telephone system, an an-
tenna, receiving and transmitting cirecuits,
volce controlled means for automatically
connecting said transmitting circuit to said
antenna and means for automatically break-
ing sald connection when transmission ends.
29. In a radio telephone system, an an-
tenna, receiving and transmitting circuits,
and voice controlled means to connect said
antenna to said transmitting circuit. |
30. In a radio telephone system, an an-
tenna normally connected to a receiving cir-

~cult, a normally open transmitting circuit,

and voice controlled means to automatically

open said receiving circuit and close said

transmitting circuit.
31. In a radio telephone system, an an-
tenna normally connected to a receiving cir-

-cuit, a normally open transmitting circuit,

and means controlled by sotnd waves to

automatically open said receiving circuit.
32. In a radio telephone system, an an-

tenna normally connected to a receiving cir-
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cult, a normally open transmitting circuit,

and ieans controlled by sound waves to au-
tomatically close said transmitting circuit.

130
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33. In a radio telephone svstem, a receiv-
ing svstem. a transmitting system and a
common antenna therefor, a switch for con-
necting said antenna to either of said sys-
tems, and automatically operated voice con-
trolled means for actuating said switch.

31. In a radio telephone system, a rece'v-

ing svstem, a transmitting system and a

common antenna therefor. a switch for con-
necting said antenna to either of said sys-

tems, and voice controlled means for auto-
matically operating said switeh. ¢

35. In a radic telephone system, a recelv-
ing system, a transmitting system and a com-
mon antenna therefor, a switch for connect-
ing said antenna to either of said systems,
and voice controlled means for operating
said switch, said means being operated by
the closing of a normally open circuit.

‘my hand this

O,

~ 86. In a radio telephone system, a receiv-
ing system, a transmitting system and a com-
mon antenna therefor. a switch for connect-
ing' said antenna to either of said systems,
and means for operating said switch. said
means being controlled by a make and break
circuit device and volce controlled means for
operating said device.

37. In a radio telephone system, a recelv-

ing svstem, a transmitting system and a
common antenna therefor. a switch for con-
necting said antenna to elther of said sys-

tems, and means for operating said switch,
said means being controlled by a make and

break circuit device, operated by sound
waves.
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Tn witness whereof. I have hereunto set -

29nd day of April 1915.
WILLIAM C. WHITEK.
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