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to National Television Corporation, Wilming- .
ton, Del,, a corpomtion of Delaware
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15 Claims. (CL 250—20)

 This invention relates to radio receiving ap-
paratus and has, for its principal object, to pro-
vide an apparatus which is highly selective and
at the same time will faithfully reproduce sub-
stantially all of the desired signal- frequencies
with little or no attenuation. . = . DR

Another object of the invention is to provide.

‘a radio receiver in which interference from sta-
tions on either side of the selected station is
réduced to -a minimum. -

Another object of the invention is to provide
a receiver in which the. signal frequencies are
reproduced by the beats between the incoming
radio frequency oscillations and an. independ-
ently controlled oscillation corresponding to the
carrier frequency. -

Anocther object of the invention is to provide
a radio receiver with means to independently
control the level of the carrier frequency with
respect to that of the side bands. ... .

Other objects of the invention will be appar-
ent as the description thereof proceeds.

The invention is illustrated in the accompany-
ing drawing, the single figure of which represents
a circuit diagram of a receiver embodying the
invention. - .

In transmitting intelligence by radio a carrier
wave with its accompanying side bands is se-
lected at the receiver by means of resonant cir-
cuits which tend to increase. the carrier ire-
quency and. attenuate those frequencies farthest
away from the carrier.. The greater the selec-
tivity the more this attenuation is carried out,
with the result that a highly selective receiver
may tend to completely cuf off high frequency
notes of the signal.

This invention comprehends the reception of
a band of irequencies wide enotigh to include the
carrier and all necessary side band frequencies,

“the division of this received energy into two
paths, the elimination of substantially all fre-
quencies in one of said paths except the carrier
frequency, the combination of the paths again
in a single circuit to cause the separated car-
rier frequency to coact with the transmitted fre-
quencies in the other path to reproduce the
audio signal. I prefer to provide the single cir-
cuit with two thermionic tubes with their plate
circuits in series and to connect one of said
paths to the grid of one tube, while the other
path is connected to the grid of the other tube.

Referring to the figure; I have shown the cir-
cuit in connection with a super-heterodyne in
which the tuner and radio frequency amplifier
unit 10 may be used to select the desired -band

‘of frequencies in accordance with the usual prac-

tice and to amplify them prior to introducing
them to the mixer tube, which is contained in
the unit 11, together with the local oscillator
and intérmediate -frequency amplifier stages. g

“The output circuit for the unit |1 may contain

a coil {2 which may be coupled to.a coil 13, tuned
by a.variable condenser 14, One end of this coil
and condenser combination may be connected to
the control grids {5 and 16 of pentode tubes 10
11 and 18, respectively, while the other end of
the coil and condenser may be connected to an

_automatic volume control circuit 19, to be sub-

sequently described, for supplying ‘a controlled
bias to the grids of the tubes. The units 10 and A5
{1 may differ from ordinary units of this nature
solely by virtue of the fact that they are both

‘preferably tuned sufficiently broad to pass as

uniformly  as possible the entire band of fre-
quencies necessafy to produce the maximum sig- (20
nal, frequency desired. In other words, if 16,000
cycles is the maximum signal frequency which

is to be used with the carrier, then the unifs 10
and i1 should preferably be designed to pass

16,000 cycles on each side of the carrier, or,;25

iwhere single side.band transmission.is to be
used, on one side of the carrier. - )
‘"The tubes 1T and. 18 represent the first tubes

in .the two paths for dividing the signal, the

former being in-the broadly tuned path, while . 30
the latter is in the sharply tuned path. ‘The

‘tube 11 may have its suppressor grid 20 con-

nected to the cathode 21 - which may be grounded
through a resistance 22 shunted by a condenser
23, while the screen grid 24 may be given a posi- 35
tive ‘potential, indicated at 25. “A -condenser 26
may be connected between the screen grid -and
the cathode. . The anode 27 of the tube IT may
be connected to a coil 28 and condenser 29,
forming . a resonant circuit, the other end of 49
which may be connected-to. a source of positive
potential, indicated at 30. A coil 31, tuned by

.a variable condenser 32, may be inductively cou-

pled to the coil 28 and may have one.end con-
nected. to. the-control grid 33 of a tube 34. - 45
This. tube 34 may preferably be of the three
element type having an anode 35 and a cathode
36, and may form one of the two -series con-
nected tubes used for combining the two signal
paths. The control grid 33 may be given a nega- 50
tive potential by means of a . potentiometer 38

-and -battery .39, which may be :connected be-
" tween the cathode 36 -of the tube and the-oppo-

site ends of the coil 31 and condenser-32.. .In-

. asmuch. as ‘the tube is-maintained above ground, &5 ‘
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there should preferably be provided a separate
source of heating current for the tube.

The tuned circuits formed by the coils 28 and
3t and condensers 29 and 32 are preferably
broad enough to permit all of the signal to pass
without attenuation, as has already been stated
in connection with the circuits of the units 19
and I{. Hence, the grid 33 has applied to it a
variable voltage corresponding to the entire sig-

nal together, perhaps, with some side band fre-

quencies of neighboring stations. ‘
The sharp circuit, starting with the tube |8,
is preferably provided with a plurality of addi-
tional stages including tubes 40 and 4¢ and tube
42 which forms the other tube in the series cir-
cuit. - The. tube {8 may be of the pentode type
with the suppressor grid 43 connected directly
to the cathode 44 which may be given a definite
potential above ground by means of the resist-
ance 45 shunted by the condenser 46. The screen

‘grid 47 may be given a positive potential 48

and a by-pass condenser 49 may be connected
between the screen grid and the cathode. The
anode 50 of the tube may be given a positive
potential, indicated at 51, through a resonant
circuit 52, which may be coupled to a resonant
circuit 53 connected to the grid 54 of the tube
40. This tube 48 may also be of the pentede
type with the connections made exactly the same
as those just described for the tube 8.

The output circuit of the tube 40 may comprise
the resonant circuit 55 which may be coupled
to a resonant circuit 56 connected between the
control grid 57 of the tube 41, and the cathode
98 of that tube through a potentiometer 59 shunt-
ed by a battery 89, so as to give an adjustable
negative potential to the grid 57. A condenser
61 may be connected between the cathode and
the potentiometer end of the resonant circuit 56.
The screen grid 62 of the tube 41 may be given
a positive potential as indicated at 63, while a
condenser 64 may be connected between the
screen grid and the cathode.

The tube 41 preferably acts as a limiting tube
to maintain the voltage delivered to the subse-

‘quent part of the circuit below a certain maxi-

mum under all conditions, and hence I prefer
to give the anode 65 a low potential of 22.5 volts,
as indicated at 66, while the screen has a voltage
of approximately 100 volts. . The anode circuit
contains resonant circuit 67 which may be in-
ductively coupled to a coil 68. The coil 68 may
be shunted by a variable condenser 69 and the
midpoint of the coil grounded, as indicated at 70.

One side of the coil 68 and condenser 68 may
be connected through a piezo electric crystal Ti
to the grid 72 of the tube 42. The other end of
the coil 68 and condenser 69 may be connected

‘through a variable condenser 14 to the grid 72, so

that the coil 68 and condenser 68, crystal 71 and
condenser 74 form a bridge circuit, one terminal
of which is the ground connection at 19, while
the other terminal is the grid 712, the crystal Tt
and condenser 14 being in opposite legs of the
bridge, and the latter having sufficient value to
balance the capacity of the former. The grid 12
of the tube 42 is also connected through a re-
sistance 15 and a potentiometer 76 and battery
71 to the cathode T8 of the tube and to ground,
there being a condenser 79 across the battery
and potentiometer. )

This circuit is intended to feed to the grid
12 of the tube 42 a variable voltage correspond-
ing to the carrier frequency only of the inter-

cepted signal without any of the side band fre-

tween this screen grid and cathode 18.
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quencies. Accordingly, the resonant circuits 52,
53, 55, 56, 67, and 68 are preferably made as sharp
as possible. By means of the crystal 71, which,
in the present instance, may be cut to respond fo
the intermediate frequency only, all frequencies,
save this particular frequency, will be eliminated
from this sharp circuit, and the grid 12 will there-
fore receive oscillating voltage only when the re-
ceiver is tuned exactly on a carrier so that the
signal will be present in the sharp circuit.
"The tubes 34 and 42 are arranged with their
plate circuits in series, as has already been stated,
and to this end the plate 80 of the tube 42 may

be connected directly to the cathode 40 of the

tube. 34, while the plate 35 of this tube may be
connected through a load resistance 81 and plate
potential battery 82 to the cathode 18 of the tube
42. The suppressor grid 83 of the tube 42 may be
connected to the cathode 18 and the screen grid
84 may be given a positive potential on the bag-
tery 82. A condenser 85 may be connected be-
I may
prefer to connect an audio amplifier 86 across
the resistance 81, while the output of the am-
plifier may be connected to any translating device,
such as the speaker 87.

The tube 34 is provided with a suitable bias
for its grid circuit by means of the potentiometer
38 and battery 39 so that this tube acts as nearly
as possible as an R. F. amplifier, redicing detec-
tion in the tube 34 to a minimum. The plate
voltage of the tube 34 is dependent not only
upon the battery 82, but also upon the plate cur-

10
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rent of the tube 42, which is controlled by the .

carrier oscillation delivered to its grid. The tube ©

42 is also adjusted as to grid bias by means of
the potentiometer 16 and battery 77 so as to have
a minimum of detector action, and inasmuch as
this is operated as a pentode, variation in plate
potential caused by the action of the tube 34
has little or no effect on the plate current of
this tube. The tube 34, however, connected to
operate as a triode, is sensitive to plate voltage
variation, and hence its plate-cathode current

will vary not only in accordance with the grid*

voltage variation, but also in accordance with
the plate cathode current of the tube 42, and
there will be beats produced between the carrier
oscillation introduced into the series circuit by
the tube 42 and the complete broad band of os-
cillations introduced into the circuit by the tube
34. These beats result in the audio signal which
may be transferred to the audio amplifier 86 by
means of the drop in potential across the re-
sistance 81.

I have found that with my improved circuit
the relation of the levels of the broad and sharp
signals is important, and I therefore preferably
provide an automatic volume control to maintain
a substantially constant level for all signals in-
tercepted by the receiver. 'To this end the diode
tube 88, having an anode 89 and a cathode 90
may be used. The anode 89 may be connected
to the grounded cathode 99 through a high re-
sistance 81, and signal potential may be supplied
to the tube by connecting the anode 88 to the grid
57 of the tube 41 through a large capacity con-
denser 82. The anode 89 may also be connected

through a large resistance 93 to the automatic

volume control circuit 19 while a by-pass con-
denser 94 may be connected between this circuit
and ground. The drop in potential across the
resistance 91 as controlled by the diode tube 88
changes the potential on the grids of the tubes
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11 and: 18-and of the tubes: in the unit {1, as will

be: understood: -
T have also: found that- best results are ob-
tained when the level of ‘the sharp circuit is-not

- permitted to exceed a certain maximum which

permits operation: continually’ on - the straight
portion of the grid-voltage: plate-current: curve
of the tube. Hence; I use the tube 4fas & voltage
limiting tube: for the tube: 42. By making the
plate voltage on the: tube &1 much Jower than
the screen: voltage, the plate current: will never
exceed a- certain’ maximum regardless of the
strength: of the signal, and adjustments may be
made so that this' maximum plate current falls
within’ the range determined: by the straight por-
tion' of the- grid-voltage plate-current curve of
the tube 42. ' ’

When there is no signal on the grid of the tube
4% there is no- variable current flowing in the

! series circuit except the amplified radio frequen-

cies of ‘the tube: 34, and hence no beats are pro-
diiced in: the tube 38, and there will be no audio:
output from-the circuit. Inasmuch as the crys-
tal TF is ground to respond only to the inter-

* mediate frequency, which may be in the neigh-

borhood: of 470 kilocycles, no signal will be ap-
plied to- the grid of the tube 42 unless the re-
ceiver is tuned to a carrier which will produce
the proper- oscillation to affect the crystal.

* Hence, the set must be tuned exactly on the de-

sired. carrier before there is any sound produced
by the speaker, and the instant the set is tuned
to one side or the other of the carrier the strength
of the carrier oscillation falls off sufficiently in
the sharp circuit to immediately stop the cireuit
from operating. The efféct of the circuit, thers-
fore, is extremely sharp tuning while at the same
time all of the desired signal frequencies may
be received without attenuation owing to the
broad flat. topped resonance curve of the broad
circuit including the tubes IT'and 34.

While. the invention has been shown with a

superheterodyne receiver, it will be evident. that.
other types.of receivers may be used. embodying
" the same principle, although the use of an in-

termediate  frequency makes the construction
and. operation simpler, jnasmuch as the tuning
of broad and . sharp stages does not have to be
changed but -may be fixed: at the intermediate

" frequency; and the crystal may be ground to

that one frequency. ;
While a- crystal has been shown for eliminat-
ing: all’ but the carrier frequency in- the sharp

. circuit, other methods: may he used, if desired;

also: under certain conditions it may not be
necessary to’ sharpen the circuit to such & de-
gree, and coupled resonant circuits may be found
satisfactory for this. purpose. However, as it is

_very difficult, with tubes of present construc-
* tion: to- entirely eliminate rectification, owing to

the difficulty of producing a tube with a straight
line characteristic' curve, better results may he
obtained if the sharp circuit produces the car-

- rier frequency alone.

Precautions should preferably be taken to
shield the various circuits from each other to
prevent undesired interaction of. circuits which
might greatly interfere with the sucecessful oper-

7o: ation of the set.

Various changes may be made.in the arrange-
ment. as. shown. and. described: without-departing,

from the spirit of the invention, such- as. pro--

viding automatic. volume contrcl by other well

known. methods, and: I therefore desire:to claim.

of the appended ' claims.

‘What T claim-is:

1. A receiving apparatus comprising Ire~
quency-selecting means-capable of passing & wide
band of frequencies equal to at least the maxi-
mum signal frequency to be received, means: to
separate the signal received: by said means into
two paths, one of said paths being arranged- to

pass substantially the entire selected band of
frequencies, means associated with the other

path: to limit the frequency therein to substan-
tially ‘a. single frequency, a pair- of’ thermionic
tubes each having input and output circuits and
with their output circuits connected in series;

means to apply voltage from- one of said paths:
to the input circuit of one of said tubes, means”

to apply voltage from the other of said paths
to the input cireuit of the other of' said tubes,
and means to translate the output current of
said tubes into an intelligible signal.

9. A ‘receiving apparatus comprising: fre-
quency-selecting means capable of passing a wide
band of frequencies equal to at least the maxi-
mum signal frequency %o be received, means to
separate the signal received by said means into
two paths, one of said paths being arranged to

pass. substantially the entire selected band of

frequencies, means associated with the other
path to limit the: frequency -therein: to substan-
tially a-'single frequency, & pair of thermionic
tubes edch having input-and output circuits and

- with their output ecircuits connected in series,

means to apply voltage from one of said paths
to the input circuit of one:of said tubes, means
to: apply voltage from the cther of ‘said- paths
to the: input civcuit of the other of said tubes,
means to translate the output current of said
tubes into an intelligible: signal, and means t0
maintain a substantially  constant level of sig-

nals in ‘both paths regardless of the strength: of

the intercepted’ signal.
3. A receiving apparatus comprising frequency-

selecting means capable of peassing a wide: band

of frequencies equal to- at least the maximum

signal frequency' to be received, means to sepa- -

rate the signal received by said means into two
paths, one of said paths being arranged to pass
substantially the entire selected band of fre-
quencies, means associated with the other path
to limit the frequency therein to substantially a

single frequency, a pair of thermionic tubes each

having input and oufput circuits and with their
output circuits connected in series, means to
apply voltage from one of said paths to the
input - circuit of one of said tubes, means to ap-
ply voltage from the other of said paths to the
input circuit’of the other of ‘said tubes, means
to translate the output current of said tubes
jinto an intelligible signal, and means to lmif
the voltage delivered by said single frequency
path to a predetermined maximum.

4. A recelving apparatus comprising fre-
quency-selecting means capable of passing a wide
band of frequencies equal to at least the maxi-
mum signal frequency to be received, means to
separate the energy selected. by said selecting
means into two paths, one of said paths being
arranged. to pass substantially the entire se-
lected band: of frequencies, means associated with
said other path to limit the frequency therein to
substantially . a- single frequency. a pair. of ther-
mionic. tubes each. having: an. input eircuit and
an.output circuit with: the output. cireuits of said

the invention broadly, limited only by the scope-
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from one path to the input circuit of one of
said tubes, means to apply voltage from said
other path to the input circuit of said other tube,
means to operate said tubes with a minimum

_of detector action, and means to translate out-

put currents from said tubes into intelligible
signals.

5. A receiving apparatus comprising fre-
quency-selecting means capable of passing a
wide band of frequencies equal to at least the
maximum signal frequency to be received, means
to separate the energy selected by said selecting
means into two paths, one of said paths being
arranged to pass substantially the entire selected
hand of frequencies, means associated with said
other path to limit the frequency therein to sub-
stantially a single frequency, a pair of thermi-
onic tubes each having an input circuit and an
output circuit with the output circuits of said
tubes connected in series, means to apply voltage
from one path to the input circuit of one of
said tubes, means to apply voltage from said
other path to the input circuit of said other tube,
means to operate said tubes with a minimum of
detector action, means to translate output cur-
rents from said tubes. into intelligibile signals,
and means to maintain a substantially constant
level in both said paths for any intercepted signal.

6. A receiving apparatus comprising fre-
quency-selecting means capable of passing a wide
hand of frequencies equal to at least the maxi-
mum signal frequency to be received, means to
separate the energy selected by said selecting
means into two paths, one of said paths heing

- arranged to pass substantially the entire selected

band of frequencies, means associated with said

other path to limit the frequency therein to sub-

stantially a single frequency, a pair of thermi-
onic tubes each having an input and an out-
put circuit with the output circuits of said tubes
connected in series, means to apply voltage from
one path to the input circuit of one of said tubes,
means to apply voltage from said other path to
the input circuit of said other tube, means to
operate said tubes with a minimum of detector
action, means to translate output currents from
said tubes into intelligible signals, and means to
limit the amplitude of oscillations produced by
the said single frequency path below a predeter-
mined maximum.

7. A receiving apparatus comprising fre-
quency-selecting means capable of passing a
wide band of frequencies equal to at least the
maximum signal frequency to be received, means
to separate the signals received by said means

‘into two paths, one of said paths being ar-

ranged to pass substantially the entire selected
band of frequencies, means associated with the
other path to limit the frequency therein to sub-
stantially a single frequency, a pair of thermionic
tubes each having input and output circuits and
with their oufput circuits connected in series,
means to apply voltage from one of said paths
to the input circuit of one of said tubes, means
to apply voltage from the other of said paths
to the inpub circuit of the other of said tubes,
means to translate the output current of said
tubes into an intelligible signal, means to main-
tain a substantially constant level in said paths,
and means to limit the voltage delivered by said
single frequency path to a predetermined maxi-
mum.

8. A receiving apparatus comprising fre-
quency-selecting means capable of passing a wide
band of frequencies equal to at least the maxi-
mum signal frequency to be received, means to

2,206,010

separate the signal received by said means into
two paths, one of said paths being arranged to
pass substantially the entire selected band of
frequencies, means associated with the other
path to limit the frequency therein to substan-
tially a single frequency, a pair of thermionic
tubes each having input and output circuits and
with their output circuits connected in series,
means to apply voltage from one of said paths
to the input circuit of one of said tubes, means
to apply voltage from the other of said paths to
the input circuit of the other of said tubes, means
to operate said tubes with a minimum of detec-
tor action, means to translate the output current
of said tubes into intelligible signals, means to
maintain a substantially constant level in both
said paths for any intercepted signal, and means
to limit the amplitude of oscillations produced by
the said single frequency path below a predeter-
mined maximum,

9. A receiving apparatus comprising fre-
quency-selecting means capable of passing a wide
band of frequencies equal to at least the maxi-
mum. signal frequency to be received, means to
separate the energy received by said frequency-
selecting means into two paths, one of said paths
being arranged to pass substantially the entire
selected band of frequencies, means associated
with said other path to limit the frequency there-
in to substantially a single frequency, a ther-
mionic tube having an anode, a cathode and a
control electrode, means to apply voltage from
sald broad path between said control electrode
and cathode of said tube, means to bias said con-
trol electrode so that said tube will operate with
a minimum of detection, a second thermionic
tube having a cathode, a control electrode and
an anode, means to effectively shield the control
electrode of said second tube from the anode
thereof, means to apply voltage from said single
frequency path between the control electrode and
cathode of said second tube, means to connect
the anode circuits of said tubes in series, a source
of anode potential included in said series cir-
cuit, and a load circuit associated with said series
circuit.

10. A receiving apparatus comprising fre-
quency-selecting means capable of passing a wide
band of frequencies equal to at least the maxi-
mum signal frequency to be received, means to
separate the energy received by said frequency-
selecting means into two paths, one of said paths
being arranged to pass substantially the entire
selected band of frequencies, means associated
with said other path to limit the frequency there-
in to substantially a single frequency, a ther-
mionic tube having an anode, a cathode and a
control electrode, means to apply voltage from
said broad path between said control electrode
and cathode of said tube, means to bias said con-
trol electrode so that said tube will operate with
a minimum of detection, a second thermionic
tube having a cathode, a control electrode and
an anode, means to effectively shield the control
electrode of said second tube from the anode
thereof, means to apply voltage from said single
frequency path between the control electrode and
cathode of said second tube, means to connect
the ancde circuits of said tubes in series, a source
of anode potential included in said series circuit,
a load circuit associated with said series circuit,
and means to maintain a constant level for both
of said paths regardless of the signal intercepted
by said receiver.

11, A receiving apparatus comprising fre-
quency-selecting means capable of passing a wide
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pband of frequencies equal to at least the maxi-
mum signal frequency to be received, means to
separate the energy received by sald frequency-
selecting means into two paths, one of said paths
being arranged to pass stlbstantially the entire
selected band of freguencies, means associated
with said other path to limit the frequency there-
in to substantially a single frequency, a therm-
jonic tube having an ancde, a cathode and a con-
trol electrode, means to apply voltage from said
broad path between said comtrol electrode and
cathode of said tube, means to bias said control
electrode so that said tube will operate with a
minimum of detection, a second thermionic tube
having a cathcde, a control electrode and an
anode, means to effectively shield the control
electrode of said second tube from the anode
thereof, means to apply voltage from said single
frequency path between the control electrode and
cathode of said second ftube, means to connect
the anode circuits of said tubes in series, &
source of anode potential included in said series
circuit, a load circuit associated with said series
circuit, and means to limii the voltage applied
to the grid of said second tube to below a pre-
determined maximum.

12. A receiving apparatus comprising fre-
quency-selecting means capable of passing a wide
pand of frequencies equal to at least the maxi-

mum signal frequency to be received, means to

separate the energy received by said frequency-
selecting means into two paths,
being arranged to pass substantially the entire
selected band of frequencies, means associated
with said other path to limit the frequency there-
in to substantially a single frequency, a therm-
ionic tube having an anode, a cathode and a con-
trol electrode, means to apply voltage from said
broad path between said control electrode and
cathode of said tube, means to bias said control
electrode so that said tube will operate with a

minimum of detection, a second thermionic tube

having a cathode, a control electrode and an
anode, means to -effectively shield the control
electrode of said second tube from the anode
thereof, mesns to apply. voltage from said single
frequency path between the control electrode

and cathode of said second tube, means to con-

nect the anode circuits of said tubes in series, a
source of anode potential included in said series
cireuit, a load circuit associated with said series

one of said paths.

5

circuit, means to maintain a constant level for
both of said paths regardless of the signal inter-
cepted by said receiver, and means to limit the
voltage applied to the grid of said second tube
to below a predetermined maximum.

13. A receiving apparatus comprising fre~
quency-selecting means capable of passing a wide
hand of frequencies, means to separate the en-
ergy received by said selecting means into two
paths, one of said paths being sharper than the
other, a pair of thermionic tubes having input
circuits and output circuits with their outpub
circuits connected in series, means to apply volt-
age from one path to the input circuit of one
tube, means to apply voltage from the other path
to the input circuit of said other tube, and means
tc transmit into an intelligible signal currents
flowing in said series output circuit.

14. A receiving apparatus comprising fre-
quency- selecting means capable of passing a wide
band of frequencies, means to separate the en-

ergy received by said selecting means into two

paths; one of said paths being sharper than the
other, a pair of thermionic tubes ‘having input

circuits and cutput circuits with their output cir--

cuits connected in series, means to apply voltage
from one path to the input circuit of one tube,
means to apply voltage from the other path to
the input circuit' of said other tube, means to
transmib into an intelligible signal currents flow-
ing in said series output circuit, and means to
maintain a substantially constant level in said
two paths for any signal received.

15. A receiving apparatus comprising fre-
guency-selecting means capable of passing a wide
pand of frequencies, means to separate the en-
ergy received by said selecting means into two
paths, one of said paths peing sharper than the
other, a pair of thermionic tubes having input
circuits and output circuits with their output cir-
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cuits connected in series, means to apply voltage -

from one path to the input circuit of one tube,
means. to apply voltage from the ofher path to
the input circuit of said other tube, means to
transmit into an intelligible signal currents flow-
ing in said series outpub circuit; and means to
limit the voltage applied to one of said tubes by
said sharper path to below a predetermined
maximum.
CHESTER H. BRASELTON.
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