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rent'in the first circuit. This second oscilla-
tion frequency has only a duration that is
equivalent to the time the contact takes to

close, the effect of such closure being to pro--

voke the generation at the first of the two
frequencies of the system.
" My invention is illustrated by way of ex-

ample in the accompanying drawing, in

which, ) . ,

Fig. 1 shows an arrangement according to
my inveéntion; . . i

Fig. 2 shows a modification thereof;

Fig. 8 shows an arrangement according to
my- invention adapted to cause the energiza-
tion of a bell or the like; ° .

Fig. 4 shows an arrangement of my in-
vention adapted to operate as a signal re-
corder and .. , S -

Fig. 5 shows a record of signals produced
by the apparatus shown in Fig. 4.

Fig. 1 is a diagram illustrating one em-
bodiment of the invention. In this figure,
1 is a vacuum tube serving as an oscillation
generator. The plate circuit of this tube
comprises two oscillating circuits 2 and 3
that are coupled, respectively, with the grid
circnit through the mutual induction coils 4
and 5, on one hand, and through 6 and.7,
on the other hand. The oscillating circuits
2 and 3 include also variable condensers 8
and 9 and ammeters 10°and 11 the operation
of which is adapted to cause the closure or
opening of the external circuits. Only the
ammeter 10 is shown in the drawing as ar-
ranged to cause the closure of such circuit,
1. e. the ground connection of the oscillating
circuit 2 provided for the automatic striking
of the oscillatinons corresponding to the idle
position of the apparatus. Through the

- agency of the coil 18, a microphone 12 when

actuated by the voice impressions causes the
generation of oscillations corresponding to
the operating condition of the apparatus.
The constants of the generator tube oscil-
lation circuit are so chosen that the genera-
tor will produce one of two radically differ-
ent frequencies with equal facility, The cir-
cuit 2 18 tuned to one of these frequencies
and the circuit 3 to the other. When the
generator is oscillating at one “frequency,
therefore, there will be a heavy current ciy-
culating in circuit 2 and no appreciable cur-
rent in circuit 3 and when the gencrator is

“oscillating at the other frequency there will

be a heavy current circulating in ¢irenit 8
and practically none in ecircuit 2. The gen-
erator will be self-excited by the action of
either the coupling 4—5 or the coupling
6—7, depending on the oscillation fro.
qauency. If oscillations corresponding to the
frequency of circuit 2 are started the genera-
tor will be self-excited by the coupling 4—15
and these oscillations corresponding to the
frequency of civeuit 2 will be sustainad. Tf,
however, the microphone 12 begins to vi-

brate its registance will undergo large instan-
taneous changes and, as it is coupled to the
circuit 2 through the coupling 4—18, these
variations in resistance will serve to change
the inductance and apparent resistance of
circuit 2. These changes are sufficient to
prevent the self-excited generator from fur-
ther sustaining oscillations corresponding to
the frequency of cireuit 2. They are not
sufficient, however, to prevent the generator
from acting as a self-excited genecrator or
oscillations corresponding to the frequency
of circuit 3. The tube will, therefore, cease
to operate as a self-excited generatar of oscil-

lations of the first frequency and will start |

to operate as a self-excited generator for
osciilations of the cecond frequency. .

The changes in the resistance of the mi-
crophone have no appreciable effect on the

coupling 6—7, as it will be noted that the

coils 5 and 7 are in series in the grid circuit
of the tube and the impedance of the tube
between its grid and filament is sufficiently
high to prevent any appreciable current fow

In this circuit. The action of the coupling -

6--7 as means for self-exciting the tube s,

therefore, independent of any operation of

the microphone.

As soon as the oscillations die out in eir-
cuit 2, the needle of the ammeter 10 will
move to its zero point and close a circuit
placing a ground on circuit 2. The ground
connection has the effect of placing a con-
denser in parallel with the condensers 8 and
9. * The constants of the generator plate
filament circuit are, thus, again changed so
that the conditions of self-excitation of ‘he
generator are no longer satisfied for the fre-
quency. of eircnit 3, but continue to be satis-
fied for self-excitation of the generator for
oscillations corresponding to the frequency
of circuit 2. The tube will, then, again
start to oscillate at the frequency of cireuit
2, a large current will again stait to flow in
circuit 2 and the needle of the ammeter will
open the ground connection. Then oscilla-
tions will continue until the diaphragm of
the microphone again starts to vibrate,

A capacity, such as the one shown at 14,
may be provided  to useful advantage - be-
tween the terminals of the coil 7. The
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purpose of this capacity is to facilitate the

tuning of the oscillations. Generally speak-
ing, any cireuits or circuit details may he
adopted for the connection of the vacuum
tube, without departing from the spirit of
the invention. The purpose of the arrange-
nient is fo operate the tube at two differont
Trequencies (shunt connection, capacity; etc,
between .the plate-grid circuits).

The desired effect of the relay may also
be obtained by means of an ammeter 15 pro-
vided in this case in the plate conductor
itself. Advantage is taken of the difference
in the intensity of the current supplied by
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ceiver of a wireless telegm‘pb recelving Sys-
tem (not shown) tuned to dne signals o be
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Lurbanceo, the operation may proceefz in the
following manner;
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close affer s predetermined \the and o
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22 and sect tor 18, the ¢irenit of a seeor
lay 24 that is also un& r the conirel of the
countact apparatus. 3t ot t}mz very it
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tion to one of said sections Addp(?d to be
mtenupted )y said contact means

4. A relay for electric currents compris-
ing an osci illation .generator having an out-
put circuit comprising two sections. tuned to

different frequencies, means actuated by said

currents for suppressing one of said fre-
quencies and causing the generation of the
other frequency in “the other section, and
contact means actuated by the change in the
currents in one of said sections for restrik-
ing the first frequency.

5. A relay for electric currents compris-
ing an oscillation generator having two gen-
erating ﬁoquenues and means responsive to
speech, for suppressing one of said frequen-
cles and liberating the other in accordance
w1th said speech.

A relay for electric currents compris-
ing an oscillation generator having two
tuned currents cor\respondmv to an idle and
an operating frequency, signalling means
for suppressing said idle frequencv and lib-
erating the operating frequency in accord-
ance with said signals and means for auto-
matically restoring the generator to liberate
the idle frequency.

T. A relay for electric eurrents compris-
ing an oscillation generator having a circuit

1,671,568

tuned to respond to either an idle or an op-
erating frequency, means actuated by said
currents for suppressing one of’ salé fre-
quencies and libersting the other, tact
means adapted to be actuated by said chanw
in the currents generated, means for peri-
odlcallv restoring the generation of the idle
frequency and mdx(:qhnrr means actuated by
the contact means.

8. A relay for electric currents compris-
ing an oscillation generator having two gen-
erating frequenmes, a source of power, %ald
generator being adapted to generate either
of said frequen(-los in accordance with the
power supplied by said source, and signal-
ling means addptod to he operated by said
currents for varying the power supplied to
the generator, thereby liberating the desired
frequency

9. A relay for electric currents, compris-
ing a vacuum tube generator, a 1)8,l.t()l'V con-
nected thereto, said generator having cir-
cuits adapted to qonemte either of two fre-
quencies, dependm(r on the power supplied
to the (rcnm‘ator. and a microphone 'u'tuateo
by said currents addpted to change thé
power supplied by the battery.
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