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25, sight operations are sufficier & 
or his purpose. Such operation would be 

ound for a short time one point, 30 
of the circuit, whereby a shunt, peth is pre 
vided for the high frequency surrents 
through the capacity of the source. This 
ground connection may be immediately in 

: terrupied, i.ecause the first osciliation has 95 
staited and persists, it being a well-known 
experiental fact that, an oscillation once 

st inventiai, the effect of the generated persists, even when conditions are 
ice is to change iniy reire- Slic that if yould not start. 

sis is s): the sciations ge he pointer of the contset appa'atus innay 733 
. . . reque very weil parform this operation. in ihis 

maine', is a 3'3"angement, is produced in 
which here is one oscillation frequency iii 
iosi, i: 'tously that gives a strong, cis 
rent in one osciliating circuit and a negligi- 105 

vs 'e Sisit {}. tle e'reig in a second circuit, and iron 
an:2:::::i, Yaay also be is iiie to time, (only when the microphone is 

feiai i2g 3. actitiate), these ill be a second osciation 
r is opina; frequency giving a stróng current in the sec 
: circii, oxid Sciliating circuit and a negligible cur- it 
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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. 

Miy invention is illustrated by way of ex ample in the accompanying drawing, in 
which, 
Fig.1 shows an arrangement according to 

my invention; 8 a V - 

Fig. 2 shows a modification thereof; Fig. 3 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 . . . - - 

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

Fig. 1 is a diagram East One el 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 
circuit 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, 
i. 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 13, 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 is 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 cir 
culating in circuit 2 and no appreciable cur 
rent in circuit 3 and when the generator is 
oscillating at the other frequency there will 
be a heavy current circulating in circuit 3 
and practically none in circuit 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 fre 
quency. If oscillations corresponding to the 
frequency of circuit 2 are started the genera 
tor will be self-excited by the coupling 4-5 
and these Oscillations corresponding to the 
frequency of circuit 2 will be sustained. If, 
however, the microphone 12 begins to vi 

that the conditions of self-excitation of 
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brate its resistance will undergo largeistian 
taneous changes and, as it is coupled to the 
circuit 2 through the coupling 4-13, these 
variations in resistance will serve to change 
the inductance and apparent l'esistance of 
circuit 2. These changes are sufficient to 
prevent the self-excited generator fron fur 
ther sustaining oscillations corresponding to 
the frequency of circuit 2. They are not 
sufficient, however, to prevent the generator 
from acting as a self-excited generator of 
oscillations corresponding to the freque: icy 
of circuit 3. The tube will, therefore, cease 
to operate as a self-excited generatic of oscil 
lations of the first frequency and wili start 
to operate as a self-excited generator for 
oscillations of the second frequengy. . 
The changes in the resistance of the Iai 

crophone have no appreciable effect on the 
coupling 6-7, as it will be noted that the 

a; 

3. 

85 

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 stifficiently 
high to prevent any appreciable current, flow 
in this circuit. The action of the cousing 
6-7 as means for self-exciting the tube is, 
therefore, independent of any operation of 
the microphone. 
As soon as the oscillations die out in cir 

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 

se 
generator are no longer satisfied for the re 
quency of circuit 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 circuit 
2, a large current will again stait to flow in 
circuit 2 and the needle of the anmeter wii 
open the ground connection. Then oscilla 
tions will continue until the diaphragm of 
the nicrophone again starts to vibrate. 
A capacity, such as the One shown at 14, 

may he 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 circuits or circuit details may be 
adopted for the connection of the vacuum 
tube, without departing from the spirit of 
the invention. The purpose of the arrange 
ment is to operate the tube at two different 
frequencies (shunt connection, capacity, etc. 
between the plate-grid circuits). R 
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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the plate battery depending on whether the 
tube OSciliates at the first, or secondi i. 
guency, if constructed in this manner, the 
apparatus may be put to various uses and 
particular, as a siginaling system for wire 
less telegraphy. The arrangement, shown 
in Fig. 3 or any analogous arrangement 
may be used for such purpose: the nicro 
phone 12 is coupled with the telephone re 
ceiver of a wireless telegraph receiving sys 
tem (not shown) tuned to the signals to be 
received. For the purpose of proviciing pro 
tection against grinders or atmospheric dis 
turbances, the operation may proceed in the 
following manner; 
The sending of the first, sigzai at the 

Sending station actuates the contact, appa 
ratus 10. The latter through contacts 5, 
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constituted by a small very fast, "elay 23 

Tax ay 16, closes the circuit of a first 23 
which starts the rotation of a whee: 17 cor 
trolled by a ciockwork. This wheel wiri 
immediately open the circuit, of the first re 
lay through noverient of conducting Seeto: 
18 away fron contacts i3 and 20, and, wii 
close after a predetermined time aid to: 
a very short time through contacts 22 and 
22 and sector 18, the circuit of a 

s 

second re 
lay 24 that is also under the control of the 
contact apparatus, if at this very tirize, 2. 
second signal is sent, from the sending gia 
tion, the second relay will be actuated, and 8. 

may in turn actuate, e.g. a heli. i desired, 
for the sake of greater security, this second 
relay may free a second wheel which cise. 
a third circuit, upon the expiration of a gi'e- 
determined time corresponding to the Seid 
ing of a third signal from the Seilding ska 
tion, etc. If the signais received by means 
of the telephone do not follow the desired 
sequence, the indicating apparatus vii. 20: 
operate. 
This arrangement nay also be used to 

register the signals. In this case is shogi 
in Fig. 4, the contact apparatus 
adapted to carry the stylius. The regenera 
tion of the original osciliation viii. he 
formed by a small wheel 26 opez'aiei a?, 
uniform rate, and arranged periodically to 
establish the above inerationed groid con 
nection through contact 2. 
The operation will proceedi in the follow. 

ing manner: - 
(1) The sending station does not, 82nd 

signals; the first oscillation - fregency Se 
mains and the periodic contacts of the wheel 
have no influence whatever. 

2) The sending station Sends 8, dash, the as t; 

first osciliation frequency is suppressed and 
the second oscillation frequency size:S. T. 
stylus &races a dash of short, d3. 3CR, 3. 
the periodic contact regenerates is first, og 
cillation irequency. The stylist:22:33, g3 
ond - in the inverge seas. 

r - - 'E if -'s wheel has a sufficiezaki; as 

- re--- ivii. illent, the dash still asks at his 
the same phenomenon is 
Finally, the stylus will hays 
pirality ()f compieie osci 
ille duration of a dasi. 

(3) The sending station sendis a doš. The 
he homena follow in the same mainer, bit, the stylus performs only one or two coil 

piete oscillations during this time. 
A record such as 'void be race; y ray 

apparatus is sin own in hig. 5. 
Thus fai", the assumption in 

that the aetiating nied in is a rai 
Rowever, the operation may be carried c; 
also if an aliernating current relay is us:d. 

23 es: Gade . . . 

this case, an alternating sension is :- 
plied between tie grid and the iii. 2:2; of 
the three-electrode tibe. 
The mirropistle anay also he replaced. :) ihe mi?tropists anay also ije 'epiced {y 

arly apparats that performs the fit etion 
(if a variabie l'esistance. A magnetic: :::pli 
fier or the space etween the plate : 
fianent of a second three-elecii'ad 
particularly adapted for this 
the atter case. iie current of 
sity creates a difference of poi 
the grid and the is neit of the ag. As 
a result of this, the 'esistance of tie is so 
ing circuit is modified and the relay actu 
ated. Obviously, the d energizing 
inay in this case, is a direct, caries. The 
ircuit. 2, 3 of Fig. is replaced by he 

13 (iFig. 2) in which 
the he gic cli'oili, 

which is actuated, 2. g. through the agency 
16, by the energizig clair. 

circuit, 32. 

Having described iny inventio. 
ciain is: 

SS8, 

cireat 
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t. A raiay for electric git 203 
ing an osciliation generatoria 
erating frequencies, means ac: - it a 
carrenås for su;pressing one of Saiki fre 
quencies and eatising the generation of the 
other and contact hears adapted to he ac 
triated by the cihanges in the outp:{ {}f ine 
oscillation generator. 2. A relay for electric eligents coI2.piis 
ing a three electrode vacuun tube generator iraving a circuit, fished to respond ic citier 
of two generated frequencies, i.e. is actu 
a fed by said claire: is fe' suppressing 38 of 
said frequencies and causing fine geneiation 
toi the 9ther. aid contact sea is at i e 
be actuated by the changes in the ot ; :23 
the vacati in tie. - 

3. A relay for electric etiri'en is capris. 
ing an osciliation generaior is a vis: 8: out 
put circui; comprising swo sectics signed to 
different is cies, rea:3 ag, r a 25 

genci 
othei 
}a 3. 
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tion to one of said sections adapted to be 
interrupted by said contact means. 

4. A relay for electric currents compris 
ing an oscillation generator having an out 
pit 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 frequencies and means responsive to 
speech, for suppressing one of said frequen 
cies and liberating the other in accordance 
with said speech. 

6. A relay for electric currents compris 
ing an oscillation generator having two 
tuned currents corresponding to an idle and 
an operating frequency, signalling means 
for suppressing said idle frequency 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. 

7. A relay for electric currents compris 
ing an oscillation generator having a circuit 

1,571,368 

tuned to respond to either an idle or an op 
erating frequency, means actuated by said 
currents for suppressing one of said fre 
quencies and liberating the other, contact 
means adapted to be actuated by said change 
in the currents generated, means for peri 
odically restoring the generation of the idie 
frequency and indicating means actuated by 
the contact means. - 

8. A relay for electric currents compris 
ing an oscillation generator having two ge). 
erating frequencies, a source of power, said 
generator being adapted to generate either 
of said frequencies in accordance with the 
power supplied by said source, and signal 
ling means adapted to be 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 battery con 
nected thereto, said generator having cir 
cuits adapted to generate either of two fre 
quencies, depending on the power supplied 
to the generator, and a microphone actuated 
by said currents adapted to change the 
power supplied by the battery. 
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