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In the modern communication technics, through the 
use of teletypewriters, carried out according to the 
System of frequency keying (emission of a work pulse 
at a given frequency and a rest pulse having an approxi 
mate but different frequency) either by radio way or 
cable, one of the most oustanding problems concerning 
the correct embodiment of the same kind of keying, con 
sists of the manner by which the frequency keying of 
the two signals is effected. 
The present invention relates to a pilot device for the 

frequency keying of signals transmitted either through 
radio way or cable, said device being driven by the trans 
mission pulses emitted by a teletypewriter and represents 
a solution for the above problems. 
The pilot device according to this invention is char 

acterized by the presence of: a switching device for the 
controls submitted to the operating teletypewriter; two 
oscillators with frequency drift of the established value 
for the keying; two thyratrons driven by the above 
mentioned switching device for alternatively blocking 
or releasing the oscillations emitted by said oscillators. 
The pilot device is particularly characterized by the 

presence of an electromechanical, or electric, or electronic 
device driven by the teletypewriter (both with double or 
simple current) and suitable to effect the drive of the 
switching with the rhythm or cadence of the work and rest 
pulses emitted by the operating teletypewriter; two either 
free or frequency stabilized oscillators, provided with 
mechanical vibrating systems (of the quartz, magneto 
striction, or other type) having oscillation frequencies 
spaced apart one another according to the frequency 
drift determined for the keying; two thyratrons driven 
by the above mentioned electromechanical, or electric, 
or electronic switching device, each of thern being suit 
able to be switched on, thus switching of the other, and 
also suitable alternatively to block and to release, accord 
ing to the work and rest pulse rhythm or cadence, the 
oscillation emitted by each of the two said oscillators by 
directly acting on the same oscillators or through a 
dividing tube. 
The device is particularly characterized in that the 

electromechanical, or electric, or electronic device con 
sists of a switching relay directly driven by the teletype 
writer and suitable to effect contact switching according 
to the rhythm or cadence of the work and rest pulses 
emitted by the operating teletypewriter. 

Said device is further in particular characterized by 
the fact that said two thyratrons drive the direct block 
ing and releasing of two quartz oscillators. 
The device is moreover particularly characterized in 

that said two thyratrons drive the blocking and th; re 
lease of the oscilltions of two quartz oscillators through 
the direct drive of two dividing tubes. 

Said device is also particularly characterized in that 
said two oscillators are free, and one of them is frequency 
coupled to the other through a reaction chain consisting 
of a mixer tube, a discriminating circuit, and a reactance 
tube. 
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The device is further particularly characterized in that 

each of said two thyratrons causes by its switching on, 
the switching off of the other by means of a positive 
pulse and a negative pulse sent on the cathode and rn 
the plate, respectively, of the other thyratron through 
two suitable capacities. 

Finally the same device is particularly characterized 
in that either the oscillators or the dividing tubes are 
alternatively blocked by the two preceding thyratrons by 
means of a high positive tension drive or control on their 
cathode. 
Some forms of timbodiment of the invention are 

shown, only by way of example, in the accompanying 
drawing, wherein: 

Figs. 1, 2 and 3 show in diagrammatic form three 
different embodiments of the device; 

Fig. 4 shows a practical form of embodiment of the 
scheme represented in Fig. 1. : 

According to Fig. 1, the teletypewriter sends its 
direct current pulses to the electromechanical, or electric, 
or electronic device 2, which alternatively causes the 
connection of said thyratrons 6 and 7 each of the same 
determining by its own switching on the switchin off 
of the other. The quartz oscillators 8 and 9, frequency 
drifted one another of that value fixed for the frequency 
keying, are thus alternatively blocked by the thyratrons 

In Such a way, the dividing stage 10 alterna 
tively amplifies the signals of the two different fre 
quencies. This frequency keying system presents mainly 
the advantage of ailowing the frequency drifted pulses 
not to be discontinuous and their wave front be always 
steep and constant. 
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According to Fig. 2, the device 2 of Fig. 1, consists 
of a switching relay 2 that when driven by the pulses 
of the machine 1, by closing the central contact 23, 
alternatively on the side contacts 4 and 5 according to 
the pulse rhythm of the teletypewriter causes alterna 
tively the connection of the thyratrons 6 and 7. The 
oscillations emitted by the two quartz oscillators 8 and 
9 are alternatively blocked through the blocking of the 
dividing tubes 1 and 12 caused by the thyratrons 6 
and 7. 
According to Fig. 3, the free oscillators 13 and 14 

send their signal to the mixer 15 generating an output 
signal having a frequency equal to the difference be 
tween the frequencies of said two oscillators (corres 
ponding to the frequency drift, previously fixed for the 
keying). The output signal of the mixer 15 controls 
the discriminator 16 which, through the reactance tube 
17, controls the frequency of the oscillator 14. Said 
oscillator 4 remains therefore frequency coupled to 
the oscillator 13 through the reaction mesh (mixer 
15-discriminator 6-reactance tube 17), and its fre 
quency is drifted in respect of that of the oscillatcr 13 
of the amount established by the zero of the discrimi 
nator 6. The oscillations in this way delivered by the 
oscillators 13 and 14 are alteratively blocked by the 
dividing tubes 11 and 2 driven by the thyratrons 6 
and 7. 

According to Fig. 4, the central contact 3 of the relay 
2 is maintained to a positive potential, and therefore, 
when the contact 3 is closed across the contacts 4 or 5, 
either the thyratron 6 or that 7 is started respectively, 
being that their grids are brought from a negative block 
ing potential to a positive starting potential because of 
the drive of relay 2. The starting of each of said two 
thyratrons, thru the capacitor 18 generates a negative 
pulse on the plate of the other and thru the capacitor 19 
a positive pulse on the cathode of the other. The other 
thyratron which at the same time receives the negative 
pulse on its late and the positive pulse on its cathode, is 
immediately cut off. The thyratrons 6 and 7 are there 

  



3. 
fore alternatively started according to the relay 2 cons. . 
trols. The operation of the thyratron 6 causes the quartz 
oscillator 8 to block by means of a high positive tension 
on its cathode. The operation of the thyratron 7 causes 
the quartz oscillator 9 to block by means of the positive 
tension pulse on its cathode. In this way the oscillators 
8 and 9 are alternatively blocked according to the rhythm 
or cadence of the pulses emitted by the teletypewriter 1. 

It is to be understood that the embodiments diagram 
matically shown and described herein before are only 10 
some examples of the invention which may be carried out 
within the scope of the essential concepts as summarized 
in the following claims. 
What is claimed is: 
1. A circut arrangement for use in the transmitter of 

a frequency shift telegraphy system including a switching 
relay which is directly driven by a teletypewriter for 
controlling the switching of the frequency of said trans 
mitter, said relay having two operative positions on op 
posite sides of an intermediate non-operative position with 20 
a contact in each of the two operative positions, said 
arrangement comprising two thyratrons, each thyratron 
having a grid which is connected by resistance means to a 
source of negative potential, means responsive to opera 
tion of said switching relay to said two operative posi- 25 
tions alternately for connecting a source of positive po 
tential through the respective contacts to the grids of said 
thyratrons to thereby alternately initiate conduction there 
in, neither thyratron having its grid connected to the 
source of positive potential during transfer periods in 30 
which the relay, is intermediate said operative posi 
tions, the thyratron in which conduction was last intiated 
remaining conductive during said transfer periods, means 
for extinguishing either thyratron responsive to operation 
of the other, an output circuit, means for obtaining a 35 
signal at said output circuit at a first frequency respon 
sive to conduction in one said thyratron and at a second 
frequency responsive to conduction in the other said thyra 
tron. 

2. A circuit arrangement for use in the transmitter of 40 
a frequency shift telegraphy system including a keying 
device having two operative positions on opposite sides 
of an intermediate non-operative position for controlling 
the switching of the frequency of said transmitter, said 
arrangement comprising two thyratrons, each having a 45 
cathode and an anode, a first capacitor connected in cir 
cuit between said cathodes, a second capacitor; con 
nected in circuit between said anodes, means for initiat 
ing conduction of said thyratrons alternately responsive 
to operation of said keying device to said two operative 50 
positions respectively, means responsive to the initiation 
of conduction in either said thyratron for applying a 
positive pulse and a negative pulse through said capaci 
tors to the cathode and the anode respectively of the other 
thyratron to extinguish it, an output circuit, means for 55 2,461,456 
obtaining a signal at said output circuit at a first fre 
quency responsive to conduction in one said thyratron and 
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at a second frequency responsive to conduction in the 
other said thyratron. - 

3. A circuit arrangement for use in the transmitter of 
a frequency shift telegraphy system including a keying de 
vice having two operative positions on opposite sides of 
an intermediate non-operative position for controlling the 
switching of the frequency of said transmitter, said 
arrangement comprising two thyratrons, starting means 
for initiating conduction of said thyratrons alternately re 
sponsive to operation of said keying device to said two 
positions respectively, the starting means being ineffective 
with respect to both thyratrons during transfer periods 
in which the keying device is intermediate between said 
operative positions, the thyratron in which conduction 
was last initiated remaining conductive during said trans 
fer periods, means for extinguishing either thyratron re 
sponsive to operation of the other, an output circuit, two 
sources for supplying signals at separate frequencies to 
said output circuit, means responsive to conduction in one 
said thyratron for blocking the supply of signals from one 
said source and responsive to conduction in the other 
thyratron for blocking the supply of signals from the other 
said source to said output circuit. . . . . 

4. A circuit arrangement according to claim 3 where 
in each said source includes a quartz-crystal-controlled 
oscillator, and said means for blocking the supply signals 
comprises means for blocking operation of said oscillators 
alternately. - 

5. A circuit arrangement according to claim 3, where 
in each said source includes a tube stage connected in 
circuit between an oscillator and the output circuit, and 
said means for blocking the supply of signals comprises 
means for blocking said tube stages of said sources alter 
nately. 

6. A circuit arrangement according to claim 3, where 
in each said source includes an oscillator; an automatic 
frequency control circuit comprising a mixer coupled to 
the outputs of said oscillators, a discriminator coupled 
to the output of said mixer, and a reactance tube coupled 
between said discriminator and one of said oscillators for 
maintaining the frequency of the last said oscillator at a 
fixed difference from the frequency of the other said 
oscillator. 

7. A circuit arrangement according to claim 3, where 
in each said source includes at least one tube having a 
cathode, and said means for blocking the supply of said 
signals is made effective by applying a positive potential 
to said cathode responsive to conduction in the corre 
sponding one of said thyratrons. 
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