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‘ ,Appiicmon December 23, 1944, rSetia.l No: 569,503 :

A 12‘Claims (01 zso—-zo) R
This mvention rela.tes generally to s1gx1a.1 am- s video[ frequenc signals:in. a television: receiving
rphfying systems, and: more.. partxcularly to im— ~system. . A additional obJect of.the invention.is
proved bidirectional :high; gain, thermiom H0; provide{ »bldlrectional high gain .amplifier
-'amplifiers for selective transmission of. tw -system,: having,.great. stability. of operation and
lferent .waye. bands._or, frequencies ‘ o . low‘molse cha.racteristics

' _‘Basically, .the system .embploys. t ’.triode The operation will:be. descrlbed in greater de-
ithermionic tubes ~which: are. connected in.s1 tail by reference to.the.accompanyirg  drawing
- .Jnanner that. both. act separately as cathode fol- .ot whlch ‘Pigure ‘1.is.a.block. schematic.diagram
lowers and. grounded; grid amphﬁers for two ap- of one embodiment of.the.invention, Figure 2.is
_plied . signal. frequencies..or frequency bandsi 40 a: block: schematic.. diagra,m of .a'second empodi-
". The grid-and anode. c1rcu1ts of each of the tubes " i.iment,of the. invention providing cascade _opera-
Jriclude. band-pass filter’ networks which provide . tion.of.a. plurahty oﬁ systems as shown in Figure
“High’ inipedarice circuits -at. one’ of ‘the applied” 1, .and. Figure 3 is.a, schematic, eircuit diagram
* frequencies. and’ extremely Jow’ impedance eir- oi’ .a.. hidirectional . reflex . amplifying . system.
~euits” at’"the ‘other ~applied . frequen ie The;mlli Simllar reierence‘characters .are applied toisim-

«cathode circuits of’ both tubes are‘conriected to  ilar.elements throughout. the drawing.
“ground through a common reactive or'reactive- ‘ Y Re,ferring to. Figure 1,.signals of a first fre-
- resistive. network. Thus, for egch’ applied fre- ,quency ' fi are.applied through a first bandpass
‘quency; the first tube.is ‘a ca.thOde follower, ‘the “filter network 3; having a shunt impedance char-
-cathiode output voltage “of ¢ Wh1ch drives‘ them!o acteristic as illustrated for example in the graph
-cathode: of the second: tube which - operates 5. to, ‘the” grld electrode of &' first” thermionic
~grounded-grid amplifier. ‘One df‘the frequencies  “triode" 1. Simtlarly, ‘signals 'of “a second fre-
vis applied to.the. grid electrode .of one of the ‘tubes quency f2:are ‘applied through a-second bandpass
- and-the-second:frequency -is applied to‘the- grid . ~filter network 8, having a’shunt-impedance char-
~of‘the vther of ‘the- tubes Ampliﬁe currents‘ of 1R8 cteristic &S Nhistrated, for example in-graph
i 0 I, 40" thes vgrid electrode of'a - second triode
iithermionic-tube 13, " The cathodes of the first
- andiseconid ‘triodes T} 13 aré*conhected: together,
) ~atid-areconnectéd to: ground through-an inductor
A second embodiment of- inverition em-080-15 and:a: :seriessconnected resistor n : The' first
~vploys a plurahty of such bidirectionai ampliﬁers and vseeond handpass ﬁlters 3 9, 'also . are

sgrounded.” ‘

; The[ﬁrst bandpass fﬁter 3 s selected to ipro-

"‘high gain at’ both 'frequencies ]"
<‘ity of operation ! o

trode of the ﬁrst thermionic tube 1 and to have
~-substantially. zero.shunt .impedance-between-the
gridiof said tube.and. ground, at.the second;ap-
plied frequency Jfa."..Similarly, the second . band-
,fi]ter.provides high 1nput shunt 1mpedance

ithrough arcommon: amplifying circuit
::object Ofither fnvention isto’ provide.san umproved 1 hird bandpass ﬁlter network 19 having similar
'high' gaint ‘bidirectional: amplifying ssystem! :An ““impédance” characteristlcs to those of the second

wadditional: object:of theinventionsis totprovide “bandpass ﬂlter network 9 as’ illustrated in’'the
smnizimproved highgainrbidirectional cascadéd + “graph'*21.*The‘anbde circuit -of ‘the ‘second
amplifier. . Anotherrohject:of the inventionris o 50 triode 13-iricludes a fourth bandpass' filter- net-

rhrovide: an+mproved: veflex amplifieriemploying work::23- having: similar/ impedance characteris-
~minovel bidirectional ihighrgain; amplifier-eircuit. "tics toithe first'bandpass filter network: 8 as+in-
~Stilk-another..objectof:ithe dnventioniiissto pro- - wdicated! inithe graphi(25; #Thus;‘the’ first* triode

n\llde* -an: improved:reflex icirenit:for : simultaneous s@nodercireiitelsiat velatively: high mpedance to
»amplificationicof -ointerniediate s fveguency axi d~>’55 ‘groutic atithe: second slgnalifrequeney if2, while
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it is substantially short-circuited to ground at
the first signal frequency fi1. Also, the anode of
the second friode {3 is at relatively high im-
pedance with respect to ground at the first sig-
nal frequency fi, while it is substantially short-
circuited to ground at the second signal fre-
quency f. ‘
A source of anode energ1z1ng potenhal is ap-
plied across a first bypass capacitor 27 which is

to ground for the other of these frequencies.
In effect, the output filter networks from each of
the triode sections also are employed as input
filter networks for the next succeeding tube sec-

5 tion.

A first input filter 3 is similar to that described
heretofore with respect to Figure 1 and may have
‘animpedance characteristic as shown, for exam-
ple, in graph § of Pigure 1. Input signals of the

connected in series with the ground connection 10 frequency fi are applied to the grid electrode of

of the third filter network 19 for energizing the
anode of the first triode 71.::Similarly,: anode:
voltage for the second triode 13 is applied across
a second bypass capacitor 29 which ‘is conhected

in series with the ground’ ‘conneétion’ of “the 15 tor 15 and resistor 1.

fourth filter network 23.

In operation, signals of the:first applied. fres. -

quency band, or frequency, f1 are cathode-coupled
from the first triode 1 to the cathode of the sec-"

‘the first triode section T, which may comprise,
“"for- example, one. section of a double triode 7.
. The common cathode of the double tricde 7’ is
grounded through the serially-connected mduc-
The anode of a second
triode section 7'’ of the double triode T’ is con-
nécted- through a second f1 handpass filter 23,
having an impedance characteristic, for example,
as shown in graph 25 of the circuit of Figure 1,

ond triode 13, and the second triode operates as gp to the grid of the first triode section 37 of a sec-

a grounded-grid amphﬁel to’ prov1de ‘output-sig-
nals of the frequency f1 at the’ oltput terminals
of the fourth filter network 23. Simultaneously,
signals of the second frequency f». which are

amplified in the second triode “I3, ‘are cathode- “25

coupled to the cathode of the first triode'T, which
operates as a grounded grid amplifier; and the
amplified output of which is denved from the
output of the third filter network 19" =

i

ond ‘double. tricde 3% The common ‘cathode of
Lhe second double’ triode 38 is grounded through
‘a’ second 1nductor 41 and a serially- connected
second’ re51stor 43.

The anode of the second diode section' 45, of
the ‘'second double triode 39, is connected through
a similar third fi bandpass filter 41 to the grid
of the first. triode section 49 of a third double
triode 51. The common cathode of the double

For simple bandpass networks comprxslng, for''30 triode 51.is grounded through a third serially-

example, two inductively or capam’cwely ‘cotipled
parallel tuned circuits, such as are shown in the
signal input circuit of Flgure 3, the apphed signal
" frequencies preferably should have a frequency

‘connected inductor 53 and resistor 55. The anode
of the second triode section 57 of the third double
“triode §1 is connected through a similar fourth
f1 bandpass filter 59 {o the output termmals for

ratio of at least 3 to 1 to provide the required 35‘ the first applied frequency fi.

selectivity and proper . operation of the circuit.
For more complex and more. hlghly selective fllter
networks, the frequency ratio between the apphed
signals may have a lower value.. . L m

".Similarly, the second input frequency fz is
~applied through a fifth f2 bandpass filter 61,
havmg a characteristic as illustrated in graph 21
of the circuit.of Figure 1, to the grid electrode

Since the first amplifier tube’ for each of the 40 of the second triode section 57 of the third double

apphed signals-is a cathode. followe1 and. since
the second amplifier tube in each. 1nstance is. a
grounded grid amplifier, great stabihty -of opera-

triode 51, The anode of the first triode section
.49 of the third double triode 5! is .connected
-through a sixth f2 bandpass.filter 63 to the grid

tion is obtainable with relatively high. amphﬁer*m; of the second triode section 45 of the second

gain, since the anode currents of the, two.triodes
vary in opposite sense while the input.and.eutput
signals-at each frequency are of the same polar-
ity, and substantially no regeneration-is-encoun-

tered. Also, at each of the' applied-signal: fre- 80 -

quencies the iriput reactance is:substantially high,
permitting effective amplification of.’signals. of
relatively wide band width; while theéiseéond fube
in'either direction employs a grounded egrid which
acts as a shield between the lnput and output
signals.

Due to the fact that trlodes thus may be em-
ployed to :provide relatlvely high gain the sta-
b111ty and signal-to-noise ratio of the amphﬁer
is substantially superior to mrcults employmg'
pentodes, and the effects of variations of _energiz-
ing potentials are minimized. .

The series resistor 17.in the common cathode
circuit is optional, and may be required only in,
instances wherein one of the applied signal fre-

- quencies is. relatively low or includes low fre-
quency or D.-C. components.

In the circuit of Pigure 2, the prmciples of the

. bidirectional amplifier.of Figure 1 are employed,,
to provide a .cascaded.high gain. bidirectional
amplifier for two frequency bands f1 and fa. All
of the bandpass filters employed in the circuit are
tuned to-pass either of -the applied: frequencies
fi or fs,-and to- provide effective  shortecircuits

double triode 39.

The anode of the. first triode section 37 of the
second double triode 39. is connected through a
seventh fo bandpass filter network 65 to the grid
of .the second triode, section of the first, double
.triode T1. ‘The anode of the first triode section 1
of the first double triode 1’ is connected. through
Jan. eighth- f2 bandpass filter 61 to. the .output
terminals for the second applied frequency fa.

55 The-sixth, seventh and eighth fz bandpass. filters

.,63,.65, BT may have similar impedance character-
IStICS to the fifth 72 bandpass filter ﬁl as descmbed
heretofore

. Thus, In operatmn slgnals of the frequency f1
applied to the input terminals of the first f1
bandpass. filter network 3 are. successively ampli-
fled in- the two-sections of:the first double triode
1. The  amplified signals are' then -applied
through-the second 1 filter network 23 and again

65 amplified through the:sections of -the  second
-double-triode- 39. -

The signals -then are passed
through the third fi filter network 41, amplified
further in the third double triode 51 and applied
through the fourth fi filter 58, to the output

7o’ terminils for the first frequency fi.

‘Similarly, ‘signals ‘of the frequency fz applied
through the fifth f» filter 61 are amplified by the
two - sections” of ‘the double triode 5t passed
through the sixth fz filter network 63, amplified

75: by the two-sections of the second doublé’ triede
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38 passedithrough: the seventh i flter 88 ampli-
fied biy:the two sections of the first. dotble triode
17 and thénce passed ‘through'thie eighth fs filker
network 6110 the output. termintls 1or the second
frequeney i i
Thus the cascade arrangemenb of the bidirec-
tiohal'aniplifier system provides' independent uti-
Tzation  of: three - doiublé  triodes: for -separaté
amplification: of-the two apblied frequencies or
frequency bands v and: fi. As described: hereto:
fore:with respect to:the circuiti of Figure 1, the
filter -networks, indicated ‘as resonant to: either
~of:the &pplied frequencies fi'and fz;: mist be-so
designeéd,” in- accordance - with:- knowil: practice;

that "the desired 'selectivity -is ‘provided." Sihce

the iriput ahd output signals for each: frequency
‘from-each of the:double triodes are in phase,re~
generation s minirilzed; and high gain with-great
stability and high'signal-to-noise ratio are pro-
vided: without: ‘the - ‘necessity ' of = employing
pentodes: with: theiy known: disadvantages. i

I Pigire. 3 the :principles of ‘the ‘bidirectional

amplifierare employed:to: provide a-refléx ampli-
Aoy for T usei - in: television  receivihg: systenis.

Tatermediate frequency:signals having the desired

video fiequency: modulation; 'derived  from - the
first deteéctor of: b.conventionadl telévision receiver,
not.ishown, are-applied:to the input- terminals Ti
which are:connected across the tuned: primary
section 180t a Bist hitervnediate frequency trans=
former =18, The tuned secondary ‘section 1T ‘of
the: firstintermediate ‘frequency transformer 19§
1s.connected across the grid-cathode circuit of a
first triode section; 19 vf a double triode 81.' The
comrmon ‘cathodé:of : the : double’ triode
grounded through: a: serially-connected ‘cathode
resistor 83 and cathode: inductor: 835, The ¢rid
-of 1thie second::triode: section. 81 of ‘the  double
triode 81 iis':grounded through & serially- con-
nected grid resistor 89:and grid inductor:91:°
distributed icapacity. ‘across-the grid resistor: and
inductor-89; 81 :is indicated by the capacitor 93
shown:indash lines:;: -

:'Theianode ‘of 'the second tnode sectlon l‘l is
mnnected tothe tuned primary winding: 95 of &
:second jintermediate - frequency «transfermer: 37,
The :tuned -secontary winding: 89:6f the second
intermediate ‘frequency transformer 97is con-
nected: through' a :diode: [0f to the grid of the
second-triode section: 87 of the ‘double triode &1,
The:anode :of - the:first :triode séction: 19 1s eon=
nected:to the control. electrode :103:6T a conven-
tional kineoscipe  television - tube 108 ‘to-control
the intensity-of the: electron:beam:applied to the
‘television: feceiver: fluotescent screen: A sécond
grid resistor 10¥,- sérially ‘connected through: a
second gridwmmtm' 108 {5 interposed. between
the -kineoscope ‘gitd 1163 and. ground. “The -re-

maining:connections t¢ the kireoscope:i 05 may
‘ be in-accordance:with conventional: pra.ctice
' 'The - videb-modulated - I. - F.: signals,: applied
tm'uugh the first: I P transformer: T8, are smpl-
Bediri/the:two sections: of the double triode 81, as
explained:heretofore:in the circuits of ‘Figures 1
and:2, and are-then: applied through' the second
I.. F.-transformer 9T 'to: the diode detector - 10F.
The-imtérmediste “frequency signal-‘componetits
derived:from the.diode detector. (04 are' bypassed
40 ground :through the grid metwork89,:91; 93,
while: the:video:signal ;:componients are app}tled
toithe grid of the secomi triode: section 81 of the
doaible: triode: 81.: The: amplifiéd: video :'signal
omponents’ ‘derived from:the anode of the ffsh
triode sectioni'T9 thence are appliédito ‘the ‘control

electrode 103 of thé kineoscopé: uv THUS the 75 - qieney.
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goublétriode 81 provides twosiage amplifitatfon
ofiboth moduldted T Foiand:of : video stgnslshde
rived from:the idiode: ‘dxtector tn fo :\operation
of the kineospope. ‘

It should: he: understood that‘ the principles \of
the:reflexamplifieation: combined ‘with:: the: b=
directional amplification: desciibéd heretofore may
be :employed.in: combination ‘with:athers.ef the
knowm itypes of itadio-and communication: eirs
eults, and:that ‘thie embodiment of:the: invention
ilastiated i Figure 3 s not hmited to its tele‘
viston:application:;: ‘ ;

“Thus the invention described comprises' an im-
proved:method of and: means for providlng high
gain istable: ampliﬁcation of ‘two- freq“ sles by

LA bidirecﬂonal ampliﬁer for signa currents
ofidifferent: frequendy including first ‘and‘second
amplifyingtobes each including: ary inputi eircuit
anil sk output cirewit and:having 4 common
cathodé . ‘clreuit:: 'Whereby isaid: tilbes may: be
operated as mutual ¢athode: followers, meafis 1)
abplyingsignal: currents: of ‘one frequenty' t
input: circuit of said first tube, means for dpply>
ingstgnal currents-of oa: different’ frequencyﬂto
thednputiciveutt: ot said: second ‘tube, means:for
deriving frofrsaidsecond tube amplified currénts
ofiisdtd Jene:frequency, and. means. for deriving
from:said first: tube: ampnned currents of saxd
diﬁetent frequency. - -
i+ 25 A bidirectional amphﬂer f_or s1gna1 currents
of :différent frequency incliding:first-and’second
amplifying tubes-eachrincluding: an’input: circuit
and ansoutput ccireuit band (havingiia: common
cathiode -cireult- whereby:: said.: tubes: may+ be
opersted s mutual. cathode Tollowers, means for
applying signal: cuiverits. of one: frequency to'the
input.circuit -of said first tube, means for apply-
ing signal currents-of & different. frequency ito'the
input ciroutt of said ‘second:tube, medns for det
riving : from said Joutput ‘circuit-of- said: secorid
tube amplified currents of said:one Irequency rand
means: for deriving froui isaid ‘outpid ‘éircutt of

‘said first tube ampliﬁed ‘currents of sald different

frequencv #

= ¥ Abldlrecttonal ump!iﬁer Ior signal‘ currents
ofdifferent frequency itcluditig fifst and seeond
amplifyiiig tubeés each incliding a gridéircuit:and

‘an-anode:¢ircult ‘and having a ‘commeon’ cathode

circuit -whereby ‘said tubes may ‘be:operated ‘as
mutual:itathodefollowers;means for: applymg sig-
nak currents of one fregiency to° the ‘grid ciréuit
of said ﬁrst tiibe; ineans for -applying signal cur-
rents:of.a different trequency‘ toithe grid ciréuit
of $ald: second tube, means for:deriving from’ sald
secosvd ‘tube: amplified icuirents: 'of ‘said ‘one‘fre-
quency; and means for derivitig from"said frst
tube: nmpuned mments ofn smd dxfferent fre-

i

A Md!rectional ampliﬁer fo si ‘al currents
ot different frequency: ncluding Arstand second
amplitying tibes each-wincluding“ “a-gridCciréuft
and &n anode circult and having a common cath=
ode éfrcuit whereby said ‘tubes may ‘be operated
ae mutiial bidirectionsl catliode followers;: means
for: applylng sighal currents ‘of ione-frequeney to
thelgrid-eircult of ‘said first ‘tube, means for ap-
piying signal ‘currents 'of-a-different frequency to
‘the grid-'etrouit of ‘said second’ tube; means ‘for
deriving from said- anode‘circult of ‘said ‘second
tirbe: ampliﬁed currents of'said-one frequency, and
means for deriving from $aid anode circuit o_i satd
first tibe mplmed cumnts cy! sald dlff en r‘e-
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. 5. A'bidirectional .amplifier for'signal-currents
of different frequency including first and:second
amplifying tubés each including a grid ecircuit
and an anode circuit and having a-common cath-
ode circuit whereby said tubes may be:operated
as. mutual bidirectional cathode followers, means
tuned to pass currents of one of said frequen-
cies and substantially to short-circuit currents of
adifferent - frequency for ‘applying said .signal
currents of said one frequency to the grid cir-
cuit, of said first tube and for: short-circuiting
currents of said different frequency between-said
grid and cathode circuits of said first' tube, means
tuned to pass currents of said different frequency
and- substantially to short-eircuit currents of said
one frequency for applying said signal currents of
said different frequency to:the grid circuit of said
second tube and for short-circuiting currents of
said one frequency between grid and cathode cir-
cuits of said second tube, selective means for de-
riving from said second tube amplified currents
of substantially only said: one frequency, and ad-
ditional selective means for deriving from . said
first tube amplified currents of substantially only
said different frequency. = . P
.6. A bidirectional amplifier for two frequen-
cies -including a pair of thermionic tubes.each
having at least grid and anode: circuits and a
common cathode -circuit  a first input ecircuit
tuned to pass currents of one of said frequencies
and substantially to short-circuit currents of the
other of said frequencies, a second input cireuit
tuned to pass currents of said other of said fre-
quencies and- substantially to short-circuit: cur-
rents of said one of said frequencies, means for
. applying currents of said one. frequency through
said first input circuit to the grid-cathode :cir-
cuit.of one of said tubes, means for applying cur-
rents of said other frequency through-said sec-
ond input circuit to the grid-cathode circuit of
the other of said tubes, a first output circuit tuned
similarly fo said first input circuit and.connected
to the anode circuit of said other of said tubes; a
second output circuit tuned: similarly to said sec-
ond input circuit and connected to-the anode
circuit of said one of said tubes, means for -de-
riving amplified  currents -of substantially only
sald first frequency from said first output: cir-
cuit, and means simultaneously. for «deriving am-
plified currents of substantially only said second
frequency from said second output. circuit.
7. A bidirectional amplifier for two: frequen-
cies including a pair of thermionic tubes each
having at least grid and anode-circuits and a

common cathode circuit: whereby said tubes-may .

be operated as mutual bidirectional cathode fol-
lowers, a first input circuit connected across the
grid-cathode circuit -of one.of said tubes: and
tuned to pass currents of one of said frequencies
and substantially to short-circuit currents.of the
other of said‘frequencies, a second input circuit
connected across the grid-cathode circuit of said
other of said tubes and tuned.to pass currents of
said other of said frequencies and. substantially
to short-circuit currents of said one of: said fre-
quencies, means for applying currents of said one
Arequency through said first input circuit to said
grid-cathode circuit of said. one.of said tubes,
means for applying currents. of said other. fre-
Quency through said second input circuit to said
grid-cathode- circuit of said other of said.tubes,
a first output circuit tuned similalrly to said first
input .circuit and connected to the anode circuit
of said other of said-tubes, a second. output cir-
cuit tuned similarly to said second input-cireuit
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and connected to the anode circuit of said-one
of said tubes, means for deriving amplified cur-
rents of said first frequency from said first output
circuit, and means simultaneously. for deriving
amplified currents of said second frequency from
said second output circuit, . S

" 8. A bidirectional amplifier for two frequencies
including a pair of thermionic tubes each having
at least. grid-and anode circuits and a common
cathode circuit whereby said tubes may be:oper-
ated as mutual bidirectional cathode .followers, a
first input circuit connected across the grid-cath-
ode .circuit of one of said-tubes and tuned to pass
currents of one of said frequencies and substan-
tially to short-circuit currents:of the other of said
frequencies, . a second input cireuit connected
across the-grid-cathode circuit of the other of
said tubes and tuned to pass currents of said other
of said frequencies and substantially to shor- cir-
cult- currents-of- said one of. said - frequencies,
means for-applying currents of said one frequency
through said first.input circuit to said-grid-cath-
ode. circuit-of: said:- one of said tubes, means for
applying currents of said other frequency through
said second input cireuit to-said grid-cathode cir-
cuit of said.other of said tubes, a first output cir~
cuit tuned similarly to said first input circuit and
connected across the. anode-cathode circuit: of
said-other of said tubes, a second output circuit
tuned similarly -to -said second input circuit
and connected: across the anode-cathode circuit
of said one of said tubes, means for deriving am-
plified. -currents of substantially only: said . first
frequency from ‘said. first ‘output circuit, and
means simultaneously for deriving amplified cur-
rents of substantially: only. said second frequency
from said second output circuit, T I

-9.- A cascaded bidirectional amplifier compris-
ing,. in .combination, a pair:of amplifiers as de-
scribed in .claim-1 and including third and fourth
amplifying-tubes eath including -grid and  anode
electrodes and having g common ‘cathode circuit
whereby said third and fourth tubes may: be oper-
ated as..mutual bidirectional cathode followers,
means for-applying amplified currents of said one
Irequency: derived from said :second: tube:of the
first of said pair of amplifiers to the grid of said
third tube, means for applying amplified currents
of sald different frequency derived from said first
tube of the other of said pair of amplifiers to the
grid of said- fourth tube, means conneécting the
anode of said third tube to.the input circuit of
the second tube of the first of said pair 6f ampli-
fiers, and means .connecting the anode .of said
fourth tube to the input circuit of the first tube of
the other of said pair of:amplifiers. . <. .~

;- 10. A cascaded bidirectional amplifier compris-
ing, .in: combination, a pair of amplifiers a5 de-
scribed in claim 8 and including third and fourth
amplifying tubes each including grid and anode
electrodes -and having a common cathode circuit
whereby said third and fourth tubes may be oper-

ated:as. mutual bidirectional cathode followers,

means. for-aprlying amplified currents of said one
frequency derived from said second tube of the
first of said pair of amplifiers to the grid of said
third tube, means for applying amplified currents
of said different frequency derived from said first
tube: of the other of said pair of-amplifiers to the
grid . of said fourth tube, means connecting the
anode of said third tube to the input circuit of the
second tube of the first of said pair of amplifiers,
and means connecting the anode of -said fourth
tube to the input circuit of the first tube of the
other of said pair of amplifiers,; ... :+: .>- i s
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11. A reflex amplifier for modulated signals in.
cluding first and second amplifying tube means
egach including grid and anode circuits and having
g common cathode circuit whereby said amplify-
ing tube means may be operalted as mutual. bi-
directional cathode followers, ‘band pass  filter
means for applying said modulated signal to said
amplifying tube means, a signal detector re-
sponsive to signals ® from said- amplifying
tube means, means for deriving -the modula-
tion component of said detected signals, means
for applying said modulation signal component to
said amplifying tube means in the opposite direc-
tion to said modulated signal, and means for: uti-
lizing amplified modulation signals derived in said
opposite direction from said -amplifying. tube
means. .

12. A bidirectional amplifier for signal currents
of different frequency including first and second
amplifying tubes each including an input circuit
and an output circuit and having a common coup-
ling circuit whereby said tubes may be operated as
mutual cathode followers, means for applying sig~
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nal currents of one frequency to the input circuit
of said first tube, means- for applying signal cur-
rents of g different frequency to the input circuit
of said second tube, means for deriving from said
second tube amplified currents of said one fre-
quency, and means for deriving from said first
tube amplified currents of said different: fre-
quency. ‘
GEORGE C. SZIKLAT.
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