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My invention relates to signaling sys-
tems and more especially to such systems as
are adapted to effect the transmission of
speech by means of radiant energy.

In its broad aspect, the object of my in-
vention is to provide an improved system of
modulation for use in connection with wire-
less telephone systems whereby the trans-
mission of speech may be more readily ef-
fected. ;

More specifically, the object of my inven-
tion is to provide a modulating system of
the above indicated character, wherein the
radiated energy is modulated in amplitude
rather than in frequency.

In the art of wireless telephony, various
modulating systems have been proposed for

modulating‘z; the radio-frequency currents or
so-called “carrier currents,” in accordance

with variations in the intensity of sound
waves. One method for accomplishing the
desired result has been to vary the ampli~
tude of the radio-frequency currents by con-
trolling the power supplied to the radio-
frequency generator in accordance with the
varying intensity of the sound waves. An-
other method has been to vary the effect of
an absorbing circuit upon the radiating cir-
cuit in accordance with the signal to be
transmitted.

I have found, however, that the desired
modulation of the radient energy may be
obtained by supplying energy to a radiating
system which is slightly non-resonant with
respect to the impressed energy and then
causing the frequency of the impressed cur-
rents to approach and recede from the reso-
nant frequency of the antenna circuit in ac-
cordance with the varying intensity of
sound waves.

Other objects of my invention, as well as
~ details of construction, whereby my inven-
tion may be practiced, will be apparent
from the following description, taken in
connection with the accompanying draw-
ing and claims, wherein; ' _

Figure 1 is a diagrammatic view of a wire-
less telephone system embodying my inven-
tion, and v

Fig. 2 is a resonance-curve diagram show-
ing the relation between the intensity of
the. currents in the antenna circuit, as or-

dinates, and the frequency of the currents
therein, as abscissa. '

In the drawing, T have shown one form
of variable-frequency oscillation generator
whereby my invention may be practiced,
though other systems, well known to the art,
are equally applicable to my invention. The
wireless-telephone ‘system shown comprises

an oscillation-generator system 1, which is-

operatively connected to an antenna system
2., The antenna system 2 comprises an an-
tenna 3, a coupling coil 4 and a ground
lead 5. :
The oscillation-generator system 1, com-
prises a-thermionic device 6 having suit-
ably disposed therein a plate 7, a grid 8
and a hot cathode 9, the latter being ener-
gized by means of a source of energy 11
through a resistor 12. A plate-filament cir-
cuit includes a stopping condenser 13, which
ig of relatively low impedance to high-fre-
quency currents, and a portion 14 of a
coupling coil 15. The plate circuit may be

energized by means of a direct-current gen-

erator 16 through radio-frequency choke
coils 17 which are connected across opposite

terminals of the condenser 13.

. A grid-filament circuit has been shown as
including a portion 18 of the coupling coil
15. A condenser 19 and a condenser trans-
mitter 21 are included in a conductor 22
which is connected to opposite terminals of
the coupling coil 15. The condenser 19 may
be employed for tuning purposes, while the
condenser transmitter 21 is employed to
modulate the frequency of the high-fre-
quency currents In -accordance with the
sound waves.

In operation, the coupling between the
coils 4 and 18 is adjusted to such value that
the resonance curve of the antenna circuit
has a single maximum value at the frequency
T, as indicated in Fig. 2. The constants of

adjusted to give sharply tuned resonance

curves at frequencies lying between the val-

ues ¥, and F, which frequency band corre-
sponds to the rectilinear portion of the reso-
nance curve of Fig: 2. The condenser trans-

mitter 21 is adjusted to such value that the

maximum variations in frequency produced
thereby lie between the values F, and F,.
Upon adjusting the frequency of the. oscil-
lation-generator system 1 to the value F,,
intermediate the frequencies F, and F,, it
will be apparent that the effect of speaking
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into the condenser transmitter 21 is to modu-
late the frequency of the currents which are
impressed upon the antenna circuit 2. By
reason of the fact, however, that the modula-
tions in frequency approach and recede from
the resonant frequency of the antenna cir-
cnit, such frequency changes are translated
into amplitude variations, thereby admitting
of the radiation of energy of substantially
constant frequency but of varying ampli-
tude. Thus, for example, upon a change in
the frequency of the currents impressed zpon
the antenna circuit, from the ¥, to ¥, the
amplitude of the currents contained therein
is caused to vary from a, to ..

While T have shown my invention as em-
ploying the rectilinear portion of the reso-
nance curve lying within the frequency band
F,—F,, it is apparent that similar results
would be obtained by employing that por-
tion of the resonance curve lying between
the frequency band F,—F; on the other side
of the resonant frequency F.

The advantage of my invention resides in
the provision of a simple and.efficient modu-
lating system for the radiation of energy
which is modulated in amplitude rather than
in frequency.

" While I have shown but one embodiment

of my invention in the accompanying draw-
ing, I do not wish to be restricted thereby,
but I desire that only such limitations shall
be imposed upon my invention as are set
forth in the appended claims.

1,695,794

T claim as my invention:

L. In a radio sending system, a generator
of oscillations, including a circuit having
two opposite . reactances and a voice-con-
trolled condenser in series, sald circuit pre-
senting small impedance to oscillations of
the frequency produced by said generator,
and a radiating circuit upon which said os-
cillations ave impressed.

2. In a radio sending system, a generator
of oscillations, including a circuit having an
inductor, an -adjustable condenser and a
voice controlled condenser in series, sald cir-
cuit presenting small impedance to oscilla-
tions of the frequency produced by said gen-
erator, and a radiating circuit upon which
said oscillations are impressed.,

3. In a radio sending system, am oscilla~
tion generator including a frequency-deter-
mining circuit having two condensers in se-
ries and means for varying the capacity of
one of said condensers in response to sound.

4. In a radio sending system, an oscilla-
tien generator of the vacuum-tube type hav-
ing a feed-back device, an inductor constitut-
ing a part of said feed-back device, and =
capacity in parallel with said inductor, said
capacity including two condensers, one of
which varies in response to sound. :

In testimony whereof, I have hereunto
subscribed my name this 24th day of June,
1921,

DONALD G. LITTLE.
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