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5 Claims.
. The present invention relates to impulse mod-
ulated transmitters which are particularly appli~
cable to telegraph systems that use impulse mod~
ulation.

The main object of thHe invéntion is the pro-
viding of transmitters for imipulse niodulstion
systems that are sturdy; that occupy little space
and'that do not comprise thermionie tubes:. Such
transmitters are specially suitable for use as port
able senders of telegraphic signals.

An impulse ‘modulated telégraph sender that
incorporates- echaracteristic features of thé inven-
tion is disposed:so as to emit stariing and termi-
nating impulses of signals- that corsist of wave
trains produced in an oscillatory circuit asso-
ciated with the radiating antenna, the inmipulses
being generated by a manipulation effected on
the oscillatory.eircuit.

According to another charactenstlc feature of
the - invention, the manipulation may be manual
and may be applied to the oscxllatbry circuit,
either manually or by means-of a: relay: located
in a vacuum.

According to another feature of the invention,
means are provided for changing the wavelength
of the starting and terminating impulses in-such
a way as to insure greater independence of the
interferences in the radio connection, and a great-
er secrecy of the signals at the same time.

- In one example of an embodiment, a tubeless
fransmitting device for an-impulse modulated
telegraph system comprises a. two-way Key which,
in- one position, controls the connection of ar con-
denser in-an emitting- antenna-oscillatory circuit
(comprising an.inductance and-this- condenser)
and another condenser of the same valuein a high
frequency charging circuit, the connections of the
two condensers being reversed in the other posi-
tion of the key.. The discharges of the condens-
ers send the brief starting and termmatmg im-
pulses of each signal into the anténna -and, if
desired, the relative capacities of the condensers
may be regulated in order to insure a definite
change of frequency between the said starting
aid terminating impulses. L

. ‘The invention will be explained in detail in the
following description of examples of embodiment
illustrated in the appended drawing; in which”

Fig. 1 illustrates schematically the circuit of a
transmitter, the manual control of which' is ap-
plied directly to the oscillatory citeuit ‘dcdording
to the features of the invention;

Fig. 2 illustrates a modification of the’ circiiit
of Fig. 1'in which the manual conftrol is’ trahs-
mitted to the circuit by a, relay located ina:
vacuum, and :

Figs. 3 and 4 illustrate schemétically two eXatii-
ples of high voltage sources that can be uséd ad-
vantageously in the ecitelits of the transmitters
of Figs. 1 and 2.
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Referring to Fig, 1, a manipulating key | pro-
vided with two two-way contacts 2 and 3 may
cohnect alternately in an oscillatory circuit the
inductance 4 and oneé of the condetisers 5 or 6°in

" & way that is explained further on. - Ah antenria

1 is directly branched at suitablé points of the
inductance 4. A source of high voltage 8§ is -
connected between contact 3 of key t and an in-
termediate point of the connection thit perina-
nently couples inductance 4 to the two condens-
ers5and 6. -

The mode of operatmn cai’ be explained ' as
follows In one of its positions, kéy | conrécts
one or other of condénsers 5 and 6 to the ih-
ductance 4 and- connects the" othiér- condenser to
the high voltage sourde 8. In the position shown
in theé drawing, for example, key | connécts at
its contact 2 the condenser 5 in closed circuit with
the inductance 4, while at'its conta¢t 8 it con-
nects condenser & to the terminals of the high
voltage source 8. In this way, condenser § is
charged almost 1nstantaneously over the soiiree
8:'while condenser®§ is discharged over indtictance
4. In the otheér position of the key, the connec-
tions of ‘condensers 5 and 6 are reversed, and: it
is condenser 5 that is charged by the' source 8,
while conderniser 6is discharged into mductance 4.

Inductance & and: conidensér 5 or 6 that is con-
nected to' it constitute a high frequency circuit
tﬁat is’ tuned to the desired frequency or trahs-
mission: The' oséillatory discharge of the -éon-
denser over the indlictance sends out a ‘High' fre=
quency energy impulse which is radlated ‘by the
antenna’ T
It can thus be seen that an 1mpulse is sent
with- each change of. position. of key I, s6 that
mampulatlon of the key upward and downwa,rd
of 'vice versa depending on’ "the normisl position,
causes the sending of a pair of ithbulses spaced
in time and of the duration required for marking
a--dot-or a dash. These impulses consequently
defineé’ the beglnmnv and termmatmn of “each
telegraphlc sighal.

The-emitted sighals- can be’ rece1ved with* any
receiver adapted to receive 1mpulse ‘thodulated
s1gnals Receivers of this kind dre well known
per se and do not call for" any particular descnp—

‘tion.

It is evident that if it is desired to mamtam
a certain amount of secrecy, of only to increase

‘the: mdependence with ‘réspect to ‘the interfer-

ences. that ‘chdracterize" 1mpulse modulaflon “Sys-
ténis, rthé'“ini—bulses of ¢ y

g
equal— values- for condensers 5 ‘and- 6 m & prede-
termmed ratio.

Fig, 2 1llustrates a mod1ﬁcat1on of" the clrcult

‘of Fig. 1'in-which'key I is’ replaced by atwo con-

tact -rela.y 10, the’ operatmn of ‘which" effects the
“same- connectwns as -key ' {‘in-the circuit,” This




relay is placed in an extreme vacuum, such as
an electron discharge tube vacuum in order fo

avoid sparks and its contacts when it is operating.
It is controlled, as shown, by a simple manual

key 1 that is inserted in its exciter circuit. The

installation of relays of this kind in a. vacuum.. .
is known per se and is consequently not describeq -

in detail.

The high voltage source 8 of Figs. 1 and 2 may:-

be of any suitable kind. However, in order to
have the entire apparatus retain the advantages
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ator, said oscillation producing means including &
plurality of cofidensers, a source of charging cur-
rent therefor, and signalling means having a plu-
rality of positions and so connected to said charg-

“ing source, said condensers and said inductance

that in each position assumed by said signalling
means, one pre-charged condenser is connected

" directly to at least a portion of said inductance to
! form an oscillatory circuit, whereby the respective

10

reactances of said condenser and said portion of

- said inductance determine the periodicity of the

of simplicity it enjoys from the above described :

arrangements, it is preferable to provide. this
source as & high voltage vibratory system fed by
a low voltage battery. Figs. 3 and 4 show two
examples of known circuits of this kind of high
voltage feeding systems, and these can be used
directly in transmitters such as those described
above, the terminal 12 of each of these circuits
being connected to contact 3 of key 1 or relay
{0, and the terminal 13 of these circuits to the
point of permanent connection of source 8 to the
oscillatory circuit.

In the circuit of Fig. 3, a low voltage battery
{4, e. g. of 6 volts, has its direct current trans-
formed into alternating current by the vibrating
contact 15, and this alternating current has-its
voltage increased by the transformer I8 where-
upon it is rectified by the diode which rectifies
the two alternations {71 and which has its plates
connected to the two ends of the secondary of
transformer 16, The rectified high voltage cur-
rent is transmitted through a filter {8 to the ter-
minals 12 and 3 to which the circuit of the
described transmitter is connected. ;

The equal resistances 19—I98’ and the con-
denser 20 are provided for the purpose of pre-
venting sparks at the vibrating contact 19, while
the condenser Ci is provided for absorbing tran-
sient currents that might cause interferences in
the output current.

The circuit of Fig. 4 illustrates a simpler form of
the vibratory high voltage source. The current
of battery 21 is transmitted to a vibrating arma-
ture 22 which is provided with two pairs of con-
tacts that are respectively connected to the ends
of the primary and secondary windings of the
step-up transformer 23, so that the direct current
of battery 21, after having been transformed into
alternating current and raised in voltage, is im-
mediately rectified in the secondary of the trans-
former. After filtering in 24, this high voltage
rectified current is applied to the terminals 12 and
{3 and consequently to the oscillatory circuit of
Figs. 1and 2. :

Although the invention has been described for
the particular case of certain examples of em-
bodiment, it is evident that it is by no means
limited to the same, particularly as regards the
actual form of the control key of the oscillatory
cireuit and the high voltage feed of this eircuit.
It is, on the contrary, capable of numerous modi-
fications and adaptations without departing from
its scope.

What is claimed is: _ ‘
1. Radio transmitter for producing signals de~-
fined by. the lapse of time extending from .the
transmission of a first single train of damped o0s-

first train of damped oscillations resulting from

- said connection, and at the same time the re-
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_cillations to the transmission of a second single -

train of damped oscillations, including an induct- .

ance having a predetermined reactance, means
for producing in said inductance both said trains
‘of damped oscillations in discrete temporal rela-
_tionship, a radiator and means for transferring

said oscillations from said inductance to said radi-:

70

75

maining condensers are connected to said charg-
ing source, said signalling means being likewise
connected so that the assumption of another posi-
tion thereby: will cause the connection to said in-
ductance of a second pre-charged condenser, so
as to produce in the oscillatory circuit formed
thereby a second train of damped oscillations, of
a periodicity likewise predetermined by the re-
spective reactances of said second condenser and
said portion of said inductance to which it is con-
nected, the time elapsing between successive posi-
tions of said signalling means being under manual
control and being variable in extent, whereby a
predetermined signal may be transmitted.

. 2. An impulse modulated transmitter accord-
ing to claim 1, wherein said signalling means
comprises a vacuum relay and also including a
manually operable signal key so connected as to
control the actuating circuit of said vacuum relay.

3. An impulse modulated transmitter accord-
ing. to. claim -1, wherein said first and second
condensers are. of different capacities, whereby
the respective shock excited damped periodic os-
cillations constituting the starting and terminat-
ing impulses, respectively, of a signal are of differ-
ent frequencies. .

_ 4. An impulse modulated transmitter in which
the .signal elements are defined in duration by
starting and terminating impulses, comprising an
induetance, first and second condensers, a charg-
ing voltage source for said condensers, a connec-
tion from one end of said inductance to one arma-
ture of each of said condensers, a connection from
ohe terminal of said voltage source to both said
last mentioned condenser armatures, and a two
position switching device which in one position
connects the other end of said inductance to the
other- armature of said first condenser and con-
nects the other terminal of said voltage source to
the other armature of said second condenser and
which in the other position -connects the said
other end of said inductance to said other arma-
ture of said second condenser and connects the
said other terminal of said voltage source to the
said other armature of said first condenser, and
whereby said first condenser connected to said
charging source acquiresa static charge and upon
connection to said inductance, discharges there-
through so as to produce a first train of damped
waves constituting said starting impulse and hav-
ing a periodicity predetermined by the electrical
constants of said condenser and said inductance,
the connection of said second condenser in like
faghion to.said inductance producing a second
‘similarly determined train of waves constituting
said terminating impulse, the time consumed in
moving said switching device from one position
‘to the other being under manual control so as to
define a signal by temporal characteristics, said

“transmitter also including means for transferring

‘said respective trains of damped waves from said
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inductance fo the transmission medium upon
which said signals are to be carried.

5. Transmitter of the type wherein signals are
defined and characterized by the length of time
between two discrete electrical impulses, includ-
ing a two-position signalling key, two capacities
and means for charging each capacity in each of
the respective key positions, an inductance and
means - for withdrawing energy therefrom for

transmission purposes, and connection means be- 10

tween said key and said inductance for connect-
ing, in each key position, g single pre-charged
condenser in shunt to at least a portion of said
inductance so as to form an oscillatory circuit
of a frequency determined by the reactance of the
elements thereof, whereby a damped pulse of os-
cillatory energy occurs when said key makes con-
tact at each position thereof.

RICHARD E. GRAY.




