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My invention relates broadly to signaling
systems and more particularly to the control
of signaling systems.

One of the objects of my invention is to
provide an arrangement whereby the opera-
tion of signaling systems may be readily and
efficiently controlled.

Another object of my invention is to pro-
vide an arrangement whereby the output of
signaling systems may be readily and efii-
ciently controlled. -

Still another object of my invention is to
provide an arrangement whereby the cutput
of a signaling system may be modulated for
the transmission of intelligence,

A further object of my invention is to pro-
vide an arrangement whereby the output of
a signaling system may be readily modulated
by varying the potential of one of a plurality
of grid electrodes of an electron discharge
device which is adapted to increase the mag-
nitude of the signaling energy.

A still further object of my invention is
to provide an arrangement whereby the out-
put of a shield grid electron discharge device
is modulated for the transmission of intelli-
gence by varying the magnitude of the poten-
tial impressed upon the shield grid electrode.
~ Other objects and features of my invention
will be apparent to those skilled in the art to
which this invention relates from the follow-
ing specification and the accompanying dravw-
ing. :

‘ iccording to my invention the output of
signaling systems employing one or more
shield grid electron discharge devices is con-
trolled readily and efficiently by controlling
the magnitude and polarity of the potential
impressed upon the shield grid electrode of
one of the electron discharge devices which
functions to increase the magnitude of the
signaling energy. Under normal operating
conditions the shield grid electrode is main-
tained - at a positive potential with respect
to the cathode. In accordance with my in-
vention I provide an arrangement in which
a high impedance unit is connected into the
shield grid electrode circuit of an electron
discharge device amplifier and the positive
terminal of the source of potential which is

Serial No. 868,221,

connected with the shield grid electrode, and
in which another source of potential is con-
nected with a relay system so that a negative
potential is impressed upon the shield grid
electrode upon the deenergization of the relay
system. When the relay system is energized
the normal operating positive potential is ap-
plied upon the shield grid electrode of the
electron discharge amplifying device and sig-
naling energy of increased magnitude is ren-
dered available in the output circuit of the
device.

The operation and details of my invention
will be more thoroughly understood from the
following specification and the drawing in
which the sole figure illustrates the preferred
embodiment of my invention.

Reference number 1 designates a constant

frequency oscillation source including an
electron discharge device 2, a frequency de-
termining and stabilizing element 8, which
may be of the piezo electric crystal or the
magnetostriction type, and an output circuit
4. A shield grid electron discharge device 5,
having a cathode 5¢, a grid electrode 56 and
an anode 5d, is connhected to the circuits of the
oscillation generator 1 for increasing the am-
plitude of the oscillations developed by the
oscillation generator. A choke coil 6 is con-
nected to the grid electrode 56 of device 5 to
prevent high frequency oscillations of large
amplitude from being impressed upon the
direct current source 17 which is employed as
a source of grid biasing potential for the de-
vice 5. A condenser 8 is connected between
the low voltage end of the choke coil 6 and
the cathode circuit of the devices 1 and 5 to
provide a low impedance path for high fre-

uency oscillations transmitted through the
choke coil 6. The positive terminal of the
source 17 is connected to the cathode circuit
of the devices 1 and 5. A coupling condenser
7 is provided for the input circuit of device

5 for coupling the output circuit 4 to the grid.

electrode 5b. A continuously variable out-
put inductance 9, which has a turn engaging
device connected to one end thereof for short
circuiting the turns not in use, is connected to
the anode 5d of the device 5. A source of
anode current for the devices 2 and 5, com-
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prising the generators 24 and 25, is connect-
ed between the cathode and anode circuits of
these devices.

This source of anode current may . consist
5 of a battery of any of the well known types

or of a rectified.alfernatin g current source in -

place of the generators 24 “and 25, illustrated
in the drawing. Likewise the source 17 may
also consist of 4 any of the well lmown sources
0 of:direct current. Where a battery is em-
ployed as a source of anode current for the

devices 2 and 5 a portion of it may be used
to furnish the grid bias poteitial f01 the
dev1ce 5 in place of the source 17.
5 tentiometer 26 is connected across the source
24 to provide means for reducing the; potﬂn—
tial applied.to the anoda of tha. dev ce Q.
high resistance unit21.is connected between
the shield grid; electlode 5¢ and the positive

termm‘ll of the source 24. This resistance.-

may. be_ of, the. order-of 100,000 ohms. A
relay 20 is.connected betiveen, the shield:orid
electrode Se and the negative terminal of the
source 17. When the LeV 98 is released the
2. circuit.of :the relay 20 and the.source 92 of
relay energizing current is interrupted and

the circuit betwcen the Q1*1(31(1 grid electrode.

17 is closed Whe1 ebx7 the nemtlvc pf\tentml ‘
30 of the source 17 is impr: evged upon-the shield
electron discharge -
device 5 ceases to fllnCtIO’l as an: amphﬁm‘g

erid electrode 5e and the

When the key 23 is depressed the relay 20

opens the cireuit between, the source; 17-and.
35_the shield grid electrode 5¢. The shield grid.
“electrode 1 then. maintained at a posmv 3
potentlal Wlth 1espect to the cathode 5@ and .
the electron. discharge., device 5 functions as.

an amplifier. The output of the electron dis-

40.charge device amplifier 5 is. thus. controlled.
by the key 23 thl ough the. ‘!(‘thn of: the relay.

20, -

A condenser 10 is connected between: the_

shield: grid:electrode 5¢ and, the, cathade 5a.

45 Anothe1 condenser 11 is cormected betyeen;
Theqa_

‘the mductance 9 and the ,cathocle ba.,
condensers are employed . to provide low. im-

pedance paths for. high frequency. oscilla-.

tions. A condenser 19 and a vanable Te-
50 sistor. 18 may be connected in series across
the contacts of relay 20 to act as an absorp-

tion circuit and render sparking at the cons.
The antenna;

tacts of the relay negligible.
circuit comprising. the antenmL 15, the series
53, tumno condenser 14, the variable 1nr1uctance
13 and the 0‘10!llld connecmon 16 is coupled
to the output circuit of the device 5

* the varjable capacity 12.
Practically no radio frequency.voltage ex-
60 .ists. between shielding grid 5¢ and-cathode

50 because by-pass condenser 10 connected
between the shie elding .grid and cathode will:
~by-pass. practically - all of any such radio:
frequency . voltage and the radio. frequency -c
65 -potential .of the shlnldmg grid will be th‘xtr

Ax PO=..
'prebsed on the shielding

A

. keying. in operation.
. the shielding grid is therefore.a substantial

throucrh :
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of the cathode.
be blocked by a direct current potential ap-
plied to shielding grid 5¢ of very consider-
ably less value than would be required if the
keying negative biasing voltage were applied
to the.control grid 50 “on-which a radio fre-
quency. voltage with reference to the cathode
necessarily exists. By the use of my system,
the blocking keying potential applied to the
shield 011d may be as small; or-smaller, than
the normal control grid nevatlvc bias.  The
figure shows the use of the same source 17
for the normal control grid bias, and also for
the negative keying blocl\mrr potential im-
rld In the key-
ing systems- heretofore- employed An; which
negatlve blocking potential is impressed upon
the control grid of a three-electrode. tube,
which: grid must:be maintained at a consider-
able; radio : frequency potential.to maintain
oscillations, the negative potential required

to block the grid is far higher than.any nor-.
mal grid:biasing, potential,

] and . this. fact
greatly increases the.practical difficalties of
My method of keying

improvement over; methods heretofore em-
ployed
Where it is.desired.:a greater number. of

electron discharge dev1ce§ than is illustrated.

in the drawing may be employed to increase

the amplitude of the.high- frequency oscil-:

lations,. -The outputs.of other arrangements
in-which' a .series.of frequeney multiplying
electron. discharge devices, are employed may
also be contr olled in.accordance with this in-
vention. . Various other modifications of this
inyentien may- be made. without  departing

For this reason tube 5 can
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from. the scope. and: spirit. thereof and it 1s..

therefore understood that. I do not desire to.
limit-my invention. to. the exact details. as

set-forth-in the foregoing, specification ex-

105 -

cept in so far as these details may be. deﬁned S

by the appended claims.
WVhat I claim.as new. and-desire.to secure

by. Letters. Patent .of - the . United . States .is:

as follows:

1. In a keymc system for a radio tele-
graph:transmitter, an electron tube having
cathode, anode, control grid andvshielding

grid, said shielding grid ‘being adjacent said’

anode; a source of anode potential .connected

to said. anode, oscillating circuits connecting.

the electrodcs of said tube, a-souree of direct
current negative biasing potential connected

apply to said . shielding grid a-negative po-

tential which -will -prevent..the delivery.of .

110

120
to.said shielding grid of;,value sufficient .to .

oscillations in the output circuitof said tube,.

a high current hmltxncr resistance; a source
of positive operating. bmsmg potential con-

nected through. said current limiting resist-

125 .

ance between. said shielding grid and said -

cathode, and means. inserted in.the cireunit

‘connecting: said source. of. negative. biasing.

130"
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potential to sald shielding grid for inter-
rupting the application of said negative bias-
ing potential to said shielding grid in ac-
cordance with a communication code, where-
by the transmission of energy from the out-
put circuit of said tube is controlled in ac-
cordance with said communication code.

2. In a keying system for a radio tele-
graph {ransmitter, an electron tube having
cathode, anode, control grid and shielding
grid, smid shielding grid being adjacent said
anode, a source of anode potential connected
to said anode, oscillating circuits connecting
the electrodes of said tube, a source of direct
current negative biasing potential connected
to said shielding grid of value sufficient to
apply to said shielding grid a negative po-
tential which will prevent the delivery of
oscillations in the output circuit of said tube,

a high current limiting resistance, a source.

of positive biasing potential for normal op-
eration connected through said current lim-
iting resistance between said shielding grid
and said cathode; a radio frequency by-pass
condenser connected between said shielding
grid and said cathode for avoiding the main-
tenance of radio frequency potentials on said
shielding grid, and means inserted in the
circuit connecting said source of biasing po-
tential to said shielding grid for interrupt-
ing the application of sald negative biasing
potential to said shielding grid in accordance
with a communication code, whereby the
transmission of energy from the output cir-
cuit of said tube is controlled in accordance
with said communication code, and the volt-
age interrupted during keying has a mini-
mum value.

3. In a keying system for a radio tele-
graph transmitter, an electron tube having
cathode, anode, control grid and shielding
grid, said shielding grid being adjacent said
anode, a source of anode potential connected
to said anode, a source of negative control
grid biasing potential connected ¢o said con-
trol grid of value suitable for normal opera-
tion of said tube, oscillating circuits connect-
ing the electrodes of said tube, a source of
direct current negative shielding grid bias-
ing potential connected to said shielding grid
of value sufficient to apply to said shielding
grid a negative potential which will prevent
the delivery of oscillations in the output cir-
cuit of said tube, a radio frequency by-pass
condenser connected between said shielding
grid and said cathode for avoiding the main-
tenance of radio frequency potentials on said
shielding grid, the voltage of said source of
shielding grid biasing potential not exceed-
ing the voltage of said source of control grid
biasing potential, and means inserted in the
circuit connecting said source of shielding
grid biasing potential to said shielding grid
for interrupting the application of said neg-
ative biasing potential to said shielding grid

,059
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in accordance with a communication code,
whereby the transmission of energy from the
output circuit of said tube is controlled in
accordance with said commuunication code.

4. In a keying system for a radio telegraph
transmitter, a master oscillator electron tube,
input and output circuits therefor, a power
amplifier electron tube having cathode, an-
ode, control grid and shielding grid elec-
trodes, the cutput circuit of said master os-
cillator tube being connected to the control
grid of said power amplifier tube, a source
cf anode potential connected to the anode
of said power amplifier tube, oscillating cir-
cuits connecting the electrodes of said power
amplifier tube, a source of direct current
negative biasing potential connected to said
shielding grid of value sufficient to apply
to said shielding grid a negative potential
which will prevent the delivery of oscilla-
tions in the output circuit of said power
amplifier tube, a high current limiting re-
sistance, a source of positive operating bi-
asing potential connected through said cur-
rent limiting resistance between said shield-
ing grid and said cathode, and means in-
serted in the circuit connecting said source
of biasing potential to said shielding grid
for interrupting the application of said neg-
ative biasing potential to said shielding grid
in accordance with a communication code,
whereby the transmissiin of energy from the
output circuit of said power amplifier tube
is'controlled in accordance with said commu-
nication code.

5. In a keying system for a radio telegraph
transmitter, a master oscillator electron tube,
input and output circuits therefor, a power
amplifier electron tube having cathode,
anode, control grid and shielding grid elec-
trodes, the output circuit of said master oscil-
lator tube being connected to the control grid
of said power amplifier tube, a source of
anode potential connected to the anode of
said power amplifier tube, oscillating circuits
cennecting the electrodes of said power am-
plifier tube, a source of direct current nega-
tive biasing potential connected to said
shielding grid of value sufficient to apply to
said shielding grid a negative potential which
will prevent the delivery of said oscillations
1n the output circuit of said power amplifier
tube, a high current limiting resistance, a
source of positive operating biasing potential
connected through said current Ilimiting
resistance between said shielding grid and
said cathode, a radio frequency by-pass con-
denser connected between said shielding grid
and said cathode for avoiding the mainte-
nance of radio frequecy potentials on said
shielding grid of said power amplifier tube,
and means inserted in the circuit connecting
sald source of biasing potential to said shield-
ing grid for interrupting the application of
sald negative biasing potential to said shield-
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ing grid dn'acecordance with a:communication:
code; .whereby- the- transmission . of renergy-
from:the output-circuit of said power ampli-
fier tube:is controlled in.aceordance with'said;

“communication code .and the voltage: inter-

rupted during keying has-a:minimum:value.

6. In:a radio -telegraph transmitter em-:
ploying:a four-electrode shielding grid tube;.
the method:of keying -which consists in-nor--
maily -applying to said shielding: grid: when-
a signal.is: transmitted, a biasing potential
positive with reference to said -cathode and-
of-value suitable for-maintainingoscillations

_ and:during spacing intervals between signals

15:

20

applying :to:said- shielding egrid.a negative:
biasing: potential with reference to the cath-
ode: ofg:value exceeding said normal positive
biasing. potential .and sufficient to cause the
blocking: of the-operation: of said.four-elec-

trode itube. :
LOUIS A GEBIIARD.
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