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"This‘invention relates:to’ tone frequency signal
‘repeaters-and. more: pa,rtlcularly ‘to:an ‘arrange-
ment which hag’ been: fourid ‘practical in systems
of telegraphy. "It is:often’ times desiréd to receive

telegraph signals on ‘one-'¢thannél:and ‘to-repeat- -

the same on'a differerit outgoing ¢hannel, “Where
the marking-and spacing:élements 6f the signals
-arerespectively characterizéd by-on and off keying
of ‘a"tone frequency, it has been’found that the
tone frequency generator: used:at @ ‘repeating
.Station-is-apt.to ‘heterodyne with the ripple comni-
-‘ponent- of ‘the rectified” incoming -§ignal. "Such
heterodyning is-very: -objectionable in that:it' does
‘notinsure'the maintenance of s1gnals ‘of umiform
-amplitude.
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ator is-coupled: to:gn’input circuit of 'tube :8:by
means- of ‘a“transformer vi0. " The: secondary .of
this transformer has‘terminals connected respec-
tively to-individuil control-grids in the tube 8.
A mid-tap on ‘the: secondary of:trausformer 10-is
coupléd -across ‘capagitor ‘i1 “to ‘the ‘common
cathodeof tube 8. 'This cathode is grourided. - The
anodes ‘of ‘tube’8: are-connected: respectively to
the “two‘ terminals:of a- prlmary winding' on an
output: transformer "12. ' The. ‘sécondary. of this
transformer is-connectéd ‘to -any:suitable ot~
‘going circuit. "In orderto-control the on and éff

- keying of the.output tube 8, I provide: a biasing
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Accordmgly, it'isran-object: of my‘invention fo -

provide -4 telegraph ‘Tepeater - circuit -Wwhich ' is
electronic in action :and -which’ permits of send-
ing out:a‘regeneratéd-tone'frequency:signal com-
‘pletély free‘from the éffects of a ripble component
in‘the re¢tified incoming signal.:

‘1t is' another object of ‘my invention to'provide
-a-keying circuit which would! be: particulaily use-
‘ful:as:a repeater; and:-to provide therein-a system
"of electronic devices-such‘that no adverse &ffects
‘will result‘from’the use ‘of-a rectified incoming
signal in'keying an-output .¢ircuit- for' the trahs-
‘mission- of interrupted tone frequency-signals:

‘Other-objects and advantages of my ‘invention
will'be made apparent in‘the description to'follow.
'This -description is accompanied by -a: drawing,
the sole figure of -which -represents in ‘diagram-
‘matic form-the essential- elements of-a’ preferred
embodiment of ‘my invention.:

‘Referring to the drawing, I'show-an- 1ncom1ng
tone signal ‘circuit which'inciudes the primary
winding of-a transformer i,
this‘transformer “has ‘a ‘mid-tap‘which ‘is con-
‘nected to the-grid of a-vacuum: tube 2. “The ter-
minals-of-the secondary of the transformer:i -are
-connected-respectively to the-anodes of ‘a double
‘diode rectifier -tube 3. *The common cathode-of
‘this tube'is grounded. -A*load resistor4-completes
‘the rectifier tube éircuit.

"Thevacuum tube 2-has an-output circuit-which
includes ‘the -space-path-of -a-gaseous dlscharge
‘tube*5. ‘This-output-circuit may be traced -com-
pletely from-the cathode "of - tube-2- through an-
-operating potential -source 6, -a resistor ‘1, the
anode -of-tube -5, -and-a-connection betWeen the
‘cathode of tube'5 and‘the-anode of tube 2.

An output tube 8 is.shown having two"triode
sections-arranged-for-push-pull operation under
control of a tone frequency voltage which may be
derived from a suitable generator 9. 'This gener-
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‘circuit ‘for-its grid ‘which ‘is -connected to the
mid-tap on the secondary of transformer 10 and
leads therefrom fo-a’tap ‘on a:potentiometer 13.
This potentiometer “is*connected :between- the
negative- terminal- of ‘a ‘direct ‘current source 14
and the andde ‘of tube:5: “Sources | 4:and 6 are
series~connected.

'The-operation of my repeater circuit ‘will now

. ‘be explained.
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“In the absence of ‘an‘incoming" tone signal, the

grids ‘of tubes 2 and'5-are rendered sufficiently
positive so ‘that both of ‘these tubes ‘are conduc-
tive.. "The gaseous ‘discharge tube' 5 having be-
‘come iornized, its-anode ‘potential'drops to a valie
such that a: cut-off bias is'applied-through poten-
tiometer 13 to the-grids-of tube'8. ' The tone fre-
quency output ‘from’the generator 9, ‘theréfore,
has no-effect upon-'the tube’8 ‘during a “space”

~-element of the signal:train.

e

“The ‘secoridary: of -
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Upon-arrival of a marking element of the ‘in-
coming tone signal, full*wave rectification’ takes
place in’tube 3. "The potent1a1 drop resulting in
resistor ‘4 causes tibe 2’ to be:completely cut -off. -
‘The grid intube 5 is 4lso rendered negative by-
virtue-of ‘a connection’ thereto’ from-the grid end "
of ‘resistor-4-through-an addltlonal resistor "1 5.
Since no - current can further-traverse the- space
path-of - tube ‘2, the -gaseous tube 5 bécomes ‘de-
ionized. “The 'increasein ‘the’ positive potential
on the anode of tube'5, theréfore; is reﬂected inan

S5 ‘increased voltage drop through the potentiometer

*13 which shifts the bias-on'the grids of tube 8 s0 as
to renderthis tube conductive. The tubé will then
amplify the tone'frequency generated’ by the unit

Rt 5 durmg a marking-elementof the signal-train.
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‘It*will'be -apparent that the ripple component;

‘in-the rectified -signal -as applied to the grid: of

tube 2 will have ‘no” appremable effect upon: the
conductive ‘state in the tube’s. *In-other -words,
the slight-variation in the impedance of ‘tube’5
is negligible in value compared with the changes
in value between on and off keying which are
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attributable to the conductive and non-conductive
states in the gaseous tube 5.

While my preferred circuit arrangement has
been described in its relation to a repeating sys-

tem, it will be clear to those skilled in the art that 5

the circuit itself is capable of a variety of differ-
ent uses under different condifions. In other
words, its use is ot fiecessarily; restrictedito “on”

‘and “off” keymg of “telegraph 51gnals Other

uses may include those which perfain to facsimile 10
systems as well as other systems of communica=:. Gl
tion. 'The scope of the claims is, therefore, to. be.
understood as though not restrlcted to the precise ™
details of the exemplary embodlment whlch hae

been shown and descnbed
I.claim:

1. A gaseous tnode discharge. tube.in’ com-. - .

pination with a device for controlling its perlods

of ionization, said device comprising a vacuum-dis-:
charge tube having at'least three electrodes cf 20

which the anode is connected to the:cathode of
said gaseous tube, the vacuum tube: -cathode hav-
ing a circuit connection to the gaseous tube anode,
said circuit connection including a direct current

source and. a load impedance, an:inpub.circuit 25

1mpedance interconnecting.a: control grid in said
vacuum tube with- its- cathode, an . impedance
interconnecting. the control grids in the two said
tubes, and a.source of intermittent: control poten=

tlal which, when applied across:said input circuit .30

impedance, causes the vacuum tube to be blocked
‘thereby interrupting a. normal dlscharge in sald
gaseous tube;.. .

2.-The combmatlovx accordmg to clalm 1 and

including rectifying -meang. in circuit between .35

said source.of intermittent control potentlals and
said input circuit impedance.

3. In a signal-controlled -circuit. arrangement
‘a tube having a gaseous discharge path in series

with the discharge path of a vacuum tube, each ; ;40

of said tubes having a cathode,-an anode and a
control grid, said tubes having a common. input
circuit impedance -across. which a rectlﬁcatlon
component of a tone-modulated 51gnal is mter-

mittently impressed,- and an output circuit-com- ;45

mon to said tubes, said output circuit 1nc1ud1ng a
direct current source and .a. loa.d 1mpedance said
source constituting means for producmg simul-
taneous discharges in the two said tubes during

periods when no signal is applied to. said input 50

circuit, said vacuum. tube being subject to a cut-
off bias in the presence of signals, and constltutmg
means for: extinguishing the gaseous discharge
in the other of said tubes:

4. The combination accordlng to clalm 3 and 55

including means. for delivering an outgomg ‘tone
signal: which is. keyed on and off by differences
in the potentlal drop across-said load impedance.

5. The- combination’ according to claim 3. and

including a repeating circuit having a tone fre- 60

quency generator, an: electromc amplifier ‘subject
to.control by:said. generator and means effective
- to apply a blocking bias to the input circuit of said
amplifier during periods of.: discharge. in said

_tubes said means. comprising :a negative biasing: 65

source connected in circuit with a potentlometel
and connected also. to points. of different- poten-
tial in. the output circuit.common to said tubes.

6..In a signal’ repeater a gaseous triode dis-

charge tube the space path.of which is in series .70

with that of a vacuum tube having:-at least a
cathode, an anode and a control grid, a. source of
incoming tone frequency signals, rectifying means
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‘outgoing :tof
‘means’ connected to the-input®circuit of said

4

having input terminals coupled to said source and
output terminals coupled to input circuits for both
of said tubes, and arranged to bias the vacuum
tube to cut-off in the presence of rectified poten-
tials, a direct current operating potential source
for said tubes, a keyed tone frequency signal re-.
peater circuit including a push -pull amplifier, an
y { olirce; -and: biasing

amplifier and controlled by alternate conductive

¢+4nd non-conductive states in said gaseous tube

or:.- -causing .the..output voltage from said out-
ingtone frequency source to be keyed in accord-
nce:with:said: incoming signals,

Y The method: .of repeating keyed tone signals

'y ‘means 'of ‘two  discharge tubes the output
,mrcults .of, which are series-connected, one of
“said tubes being of the vacuum type and the

othet tube being gas-filled, which method com-
prises, rectifying a keyed incoming tone signal,

isimultaneously: exciting, -said - tubes . when : said

signal is keyed “off;? ;utilizing- a rectified.com-
ponent of :said signal when -it is keyed -“on”

for.-biasing said .vacuum :tube -to-cut-off;:and
for thereby extinguishing-said gas filled tube;.gen-

erating a constant tone frequency; intermittently -
amplifying said -tone frequency, and causing the
periods: of amplification .of -sajd. tone:frequency
to-be defined by. correspondlng perlods of extmc-

‘tion of said gasifilled- tube:

--8.-In combination;. a. gaseous. dlscharge tube
a vacuum discharge tube, each of said tubes-hav-
ing a’ cathode, an anode and:a ‘control grid, the
cathode in one-of said tubes: being. directly :con-
nected solely to the anode in the other of:said
tubes to form-a series.circuit.which includes the

-discharge paths, of the two-said tubes, a. direct

current source. for: activating: said . tubes,  said
source being connected in series with a-load in an
output circuit-extending between. the.anode and
the cathode at the two ends.of said series circuit,
an input circuit. including: a- resistor intercon-
necting-the grids.in~the-two.tubes, and a second
resistor interconnecting the grid and the cathode
of the tube at the negative end of said.series:cir-

.cuit, and common control means including.a pul-

sating potential source connected .across:said
second. resistor, said means being -effective in re-
sponse t0 a positive contro]l pulse to-rendex both -
tubes conductive, and'in response to a negative
control pulse to . block. the vacuum: tube thus
extinguishing the gaseous. tube.

-9, An electronic. relay comprlslng a. vacuum

tube and a gas-filled tube said tubes: havmg

their discharge paths series- connected in a -cir-

cu1t which: is.so constltuted ‘that the space- cur-

k rent traversmg one tube is- always equal in. amph-

tude to the space current fraversing, the other
tube, a direct: current source, for actlvatlng sard
tubes, said source bemg conrected in series with
a load in.an: output circuit .extending between
the anode and the cathode at the.two ends of
said series-connected discharge paths, a resistive.
input circuit a portion of which is: 1nd1v1dua1 to
one tube and another portlon of Whlch is common

to the two tubes, control grids in each tube. hav-
-ing connections to said. input circuit, and Imeans

for applying control potentlals to said mput :Cir-
cuit in such manner that said ‘tubes.are rendered
conductive s1multaneously, and when the. vacuum

‘tube is biased to cut-off then the gas—ﬁlled tube
‘becomes extlngulshed
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