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UNITED STATES

S 1566245
PATENT OFFICE.

QﬁINCY A. BRACKETT, OF SPRINGFIELD, MASSACHUSETTS, ASSIGNOR TO WESTING-
HOUSE ELECTRIC & MANUFACTURING COMPANY, A CORPORATION OF PENNSYL-

" VANIA.

RADIOTELEPHONE SYSTEM.

Application filed September 2, 1921. Serial No. 497,949,

To all whom it may concern.:

Be it known that I, Quincy A. BRACKETT,
a citizen of the United States, and a resi-
dent of Springfield, in the county of Hamp-
den and State of Massachusetts, have in-
vented a new and useful Improvement in
Radiotelephone Systems, of which the fol-
lowing isa specification.

My invention relates to wireless signaling
systems and more especially to means for
controlling the transmission of radiant
energy. .

In its broad aspect, the object of my inven-
tion is to provide an improved modulating
system for use in connection with vacuum-
tube oscillation generator systems, whereby
the radio-frequency currents generated
thereby may be modulated in accordance
with sound waves.

More especially, the object of my inven:
tion is to provide means for controlling
the grid leak of an oscillator tube in ac-
cordance with modulating currents, thereby
admitting of the radiation of modulated
energy. '

In my invention, I provide an improved
modulating system in which a three-elec-
trode tube is provided with the customary
grid condenser and a grid leak, the latter
comprising a thermionic device, the impe-
dance of which is adapted to be varied in

accordance with sound waves or other sig--

nals to be transmitted.

Other objects of my invention, as well
as details of construction, whereby my in-
vention may be practiced, will be apparent
in the following description and claims,
when read in connection with the accom-
panying drawings, wherein: '

Fig. 1 is a diagrammatic view of circuits
and apparatus embodying my invention.

Fig. 2 is a'similar view, but showing al-
ternative means for controlling the value
of the grid leak in accordance with sound
waves, and : '

Fig. 8 is a view similar to that of Fig. 2,
but showing an alternative type of modula-
tor tube. _ .

Referring to Fig. 1, an oscillator tube 1
comprises an anode 2, a controlling grid 38
and a cathode 4, which may be energized by
means of a source of energy 5 through a
resistor 6, operatively associated with an
antenna circuit and adapted to generate
radio-frequency currents in a manner well

known to the art. The antenna circuit com-
prises an antenna 7, a tuning coil 8, a vari-
able condenser 9 and a ground lead 10.

A plate-filament circuit of the oscillator
tube 1, which comprises a portion 11 of the
tuning coil 8 and the variable condenser 9,
may be energized from a source of direct-
current energy 12 through reactors 13 which
are connected to opposite plates of the con-
denser 9.

A grid-filament circuit comprises a feed-
back coil 14, which is operatively connected
to coil 8, a condenser ‘15 for maintaining a
negative charge upon the grid 8 and an ad-
justable grid-leak device 16 which is con-
nected in shunt relation to the condenser 15.

The adjustable grid-leak device 16 com-

rises a three-electrode tube, of well known

orm, having an anode 17, a control elec-
trode 18 and a cathode 19 contained therein.
The cathode 19 is energized from a source
of energy 21 through a resistor 22. The
hot cathode 19 and the anode 17 of the tube
16 are connected to opposite plates of the
condenser 15 which are connected, respec-
tively, to the grid 3 and to the hot cathode
4 of the oscillator tube 1. The variations
in intensity of the sound waves may be
translated into corresponding modulating
currents by means of a circuit which in-
cludes a microphone transmitter 23, radio-
frequency choke coils 24 and a source of
energy 25. The transmitter modulations are
impressed upon the grid 18 of the tube 16
as potential variations through the trans-
former 26. ‘ :

The arrangement shown in Fig. 2 differs
from that of Fig. 1 in the means for vary-
ing the impedance of the space-current
path which is shunted around the grid con-
denser 15. In the modification just men-
tioned, I have provided a thermionic device
27 comprising an anode 28, which is con-
nected to the filament side of the condenser
15, and a hot cathode 29 which is connected
to the grid side of the condenser 15. The-
hot cathode 29 may be energized by means
of a ‘source of direct-current energy 30,
which is connected to the hot cathode 29
through the mocrophone transmitter 23, a
battery 80, a resistor 81 and choke coils 32.
The choke coils 32 have been so connected
as to keep the radio-frequency currents from
traversing the source of energy 30 and the
microphone transmitter 23, thereby elim-
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filament 29 necessary to

inaling the capacity effects in the elements
just mentioned.

Although a one-way leak, such as dis-
closed in the previous figure, will operate
satisfactorily, the grid leak of the modifica-
tion is of the two-way type. In Fig. 3, 1
have shown a simple form of thermionic
tube 33 which serves as a two-way grid leak.
This thermionic tube 33, it will be noted,
differs from that shown in Fig. 2 in that the
anode 28 has been replaced by a hot cathode
34 which is similar to the hot cathode 29.
The hot cathode 34 may be energized from
the source of energy 5 through a resistor 35.

In operation, referring to Fig. 1, upon u
supply of energy to the oscillator tube 1,
and upon a proper adjustment of the con-
stants of the circuits associated therewith,
sustained oscillating currents are generated
in a manner well known to the art.

The impedance of the tube 16 or, in other
words, the rate of leakage of the negative
charge from the grid 3 is then adjusted to
such value that, upon speaking into the tele-
phone transmitter 23, the radio-frequency
currents, which are generated by the tube 1,
are modulated in accordance with the po-
tential variations impressed upon the grid
18 of the tube 16.

Referring to Fig. 2, the operation of the
grid leak differs from that of Fig. 1 in that
the impedance of the space-current path Is
varied through the control of the filament
temperature. In order to render the device
properly responsive to such current vari-
ations as are produced in the transmitter 23,
it is apparent that a relatively fine filament
should be employed.

Referring to Fig. 3, the operation of this
system is similar to that of Iig. 2.

The thermionic tubes comprising the grid
leaks shown in the drawings may be either
of the vacuum type or of the gas filled type,
depending upon whether a high resistance
orid leak or a low resistance grid leak is
desired. The temperature variations in the

roduce effective
modulation may be lowere({) by employing a
tube filled with some gas such as hydrogen
having the special characteristics found
valuable in flash light telegraphy.

In its broadest aspect, my modulating
system is applicable as a repeater or an
amplifier in any electrical signaling system
employing either unidirectional or oscilla-
tory carrier-currents. My invention may be
also adapted to wireless telegraph communi-
cation by replacing the telephone transmit-
ter 23 by a telegraph key, as will be obvious
to those skilled in the art.

While T have described three forms of my

1,566,245

invention, many minor changes, alterations
and modifications may be made without de-
parting from the spirit thereof. I desire,
therefore, that only such limitations shall
be placed thereon as are imposed by the
prior art or are specifically set forth in the
appended claims.

I claim as my invention:—

1. In a system of modulation, an catenna,
an evacuated electrical device comprising a
cathode, an .anode and a controlling grid
operatively associated with said antenna and
adapted to produce oscillating currents
therein, a space-current device having a
space-current path connected in shunt rela-
tion to said cathode and to said grid, a
source of modulating carrents and means for
varying the electron emission from one of
said electrodes in accordance with said
modulating currents, said space-current de-
vice having a gas contained therein tending
to reduce the temperature variations neces-
sary for effective modulation.

2. In a system of modulation, an antenna,
an evacuated electric device comprising a
cathode, an anode and a controlling grid op-
eratively associated with said antenna and
adapted to produce oscillating currents
therein, a space-current device having a
space-current path connected in shunt re-
lation to said cathode and to said grid, a
source of modulating currents and means
for varying the electron emission from one
of said electrodes in accordance with said
modulating currents, said space-current de-
vice including hydrogen gas whereby the
temperature variations necessary for effect-
ive modulation may be decreased.

3. In a radio device, a voenum-tube gen-
erator, a grid condenser associated there-
with, a grid leak for said condenser, said
grid ledk including a pair of electron-emit-
ting electrodes. '

4. Tn a radio device, a vacuum-tube gen-
erator, a grid condenser associated there-
with, a grid leak for said condenser, said
grid leak including a gas-filled tube and a
pair of electron-emitting electrodes therein.

5. In a radio device, a vaccum-tube gen-
erator, a grid condenser associated there-
with, a grid leak for said condenser, said
grid leak including a gas-filled tube, a pair
of electron-emitting electrodes {hercin, and
signal-controlled means for varying the
space-current resistance between said elec-
trodes.

In testimony whereof, I have hereunto
subscribed my name this twenty-sixth day
of August, 1921,

QUINCY A. BRACKETT.
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