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My. invention relates to receiving apparatus
for communication systems, and particularly to
receiving apparatus for communication systems
using carrier suppressed single side band trans-
mission, - . ‘ _

I shall describe one form 'of apparatus em-
bodying my invention, and shall then point out
the novel features thereof in claims.

A feature of my invention is the provision of
communication = system receiving apparatus
which wuses the superheterodyne principle .and
includes novel and improved means of frequency
combination- for demodulation. Another fea-
ture of my-invention is the provision of receiv-
ing apparatus of the type here involved having a
high degree of gensitivity and selectivity. 8Still
another: feature of my invention is the provision
of receiving. apparatus using the superhetero-
dyne principle which is susceptible of superre-
generation. . Other features and advantages of
my invention will appear as the specification
progresses.

.. Modulation means that the amplitude of. a
carrier voltage varies as the amplitude of a mod-
ulation voltage. Such variation can be obtained
by impressing simultaneously - voltages of the
carrier and. the modulation frequencies upon a
device whose response is not proportional to the
voltage applied.  When .using multi-electrode
electron tubes. with. carrier voltage on one grid
and modulation voltage on another grid, direct
multiplication of the carrier and modulation vol-
tages. results. In general, according to my in-
vention, a carrier suppressed single side band
communication current, such as an upper side
hand. carrier telephone current, is mixed with a
high carrier irequency in a first detector or
mixer tube. The output of the first detector
tube is fed through selecting circuits, prefer-
ably including an intermediate frequency ampli-
fier, and in which circuits one of the side kands
resulting from modulation of the high frequency
carrier with the incoming communication cur-
rent energy is selected and amplified and the re-
maining side band is rejected. A small portion
of the high frequency carrier may be passed by
the selecting circuits and amplified along with
‘the selected side band. Such ‘selection is accom-
plished easily as the two side bands appearing
in the output of the first detector are separated
from each oither by twice the value of the fre-
quency of the original carrier of the received
«communication current. In a second detector or
‘demodulator tube, the frequencies passed by the
selecting circuits are mixed with the: energy

(CL. 250—20)

suppiied from a local oscillator which generates
a carrier having a frequency corresponding to
the original carrier of the received current. The
resulting products of demodulation are passed
through a band pass filter which is proportioned
to pass the band of the original modulation fre-
quencies and to suppress frequencies both above
and helow such band. Superregeneration can
be effected at the second detector.

For a better understanding of my invention,
reference: may be had to the accompanying
drawing, ‘which is a diagrammatic view of one
form of apparatus embodying my invention.

To assist in the understanding of the appara-
tus, I shall assume by way of illustration that
the communication current to be received is an
upper side band carrier telephone current, the
carrier being of 7000 cycles per second and the
voice frequency range extending from 500 to
2500 cycles per second. Under such conditions,
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the communication current has a frequency

range of 7500 to 9500 cycles. Furthermore, I
shall assume that the local high frequency car-
rier is of say, 500,000 cycles per second. The

local low freguency carrier is of 7000 cycles, the -

same as the original carrier of the telephone
current. It is to be understood, of course, that
my invention is not limited to these frequencies,
and other frequencies may be used, if desired.

Referring to the drawing, the apparatis in the

form here illustrated; consists of eight distine- .

tive units or devices, together with a receiving
circuit and an output circuit. The apparatus
also includes, of course, proper sources of cur-
rent and circuit connections. - These eight units
or devices are, for the sake of clearness, shown
each enclosed by dash and dot lines and can be
identified as a first detector FD, an intermediate
frequency .amplifier IFA, a second detector SD,

an amplifier AM, a band pass filter BPF, an -

audio frequency amplifier AFA, 2 high frequency
oscillator HFO and a low frequency oscillator
LFO. These several units will be taken up in
turn and described, after which the operation of
the apparatus as a whole will be pointed out.
The circuits for heating the filaments of the
electron tubes of the several different units are
not shown for the sake of simplicity, and it will
be understood that the filament of each electron

tube is heated so that the tube is in an active con- *

dition, the several filaments being connected with
a proper source of current either in parallel or in
series, as desired.

The first detector FD comprises an electron
tube 2, an input transformer TI and an output
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transformer T2. The electron tube 2 may be of
any one of several different types, and in this in-
stance is a heptode provided with a cathode 3,
an anode 4 and five grids, grids 5 and 6 being
used as control grids, and the other three grids
being used as suppressor and screen grids. The
cathode 3 is connected over a grid biasing unit T
with a common ground wire 8, which in turn is
connected with a ground electrode 9 to form a
ground connection common to the several units.
The control grid 6 of tube 2 is connected with one
terminal of the secondary winding 19 of the input
transformer T{, the other terminal of which
winding is connected over wire 11 with the com-
mon ground wire 8 to complete a circuit for the
control grid 6. A condenser 16 is preferably con-
nected across the secondary winding 10 of trans-
former T1. The primary winding 12 of trans-
former Tl is interposed in a receiving circuit
which also includes a receiving coil RC and a
condenser 13. The receiving coil RC would be
coupled in any convenhient manner with the trans-
mitting circuit, not shown, over which the com-
munication current is sent out from a remote
transmitter. In case the communication current
is the assumed upper side band carrier telephone
current, the coil RC would be coupled with the
metallic telephone circuit. In case the transmis-
sion is effected by means of radiated electro-
magnetic waves, the receiving coil RC would be
coupled to or made an integral part of the antenna
system. Again, the coil RC may be of the cus-
tomary loop antenna’ type. The condenser (3
and the coil RC are proportioned to tune the re-
ceiving circuit for efficient reception of the specific
communication current. The control grid 5 of
tube 2 is connected over wire {4 with one output
terminal of the high frequency oscillator HFO,
to be described later on, the other output terminal
of oscillator HFO being connected with the ground
to complete a grid circuit for the grid 5.

The plate circuit of tube 2 can be traced from
the positive terminal of a generator G over wire
t5, resistor 16, wire i1, primary winding 18 of the
output transformer T2, piate 4, intervening tube
space to cathode 3, biasing unit 1, wire 8, ground
electrodes 9 and 9, and wire 20 to the negative
terminal of generator G. ’

On the assumption that the communication

. current is an upper side band carrier telephone

current of a frequency range of 7500 to 9500
cycles, and that the high frequency carrier im-
pressed on the grid 5 of tube 2 is 0£-500,000 cycles,
the resulting modulation gives in the plate cireuit
of tube 2 the carrier frequency of 500,000 cycles,
a lower side band of 492,500 to 490,500 cycles and
an upper side band of 507,500 to 509,500 cycles.
These three products resulting from modulation
are available for inducing electromotive forces of
corresponding frequencies in the secondary wind-
ing 21 of the output transformer T2.

The intermediate frequency amplifier IFA com-
prises an electron tube 24 and an output trans-
former T3. 'The control grid 25 of tube 24 is
provided with a circuit including the secondary
winding 2i of the output transformer T2 of the
first detector ¥D, the grid 25 being connected with
one terminal of winding 21 and the circuit being
completed through a biasing element 26 inter-
posed between the ground wire 8 and the cathode
27 of tube 24 and the lower terminal of secondary
winding 21 being connected with wire 8. The
plate circuit for tube 24 extends from the genera-
tor G over wire 15, resistor 16, wires {1 and. 28,
primary winding 29 of transformer T3, plate 38
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of tube 24, intervening tube space to cathode 27,
biasing unit 26, wire 8, ground electrodes 8 and
19, and wire 20 back to the generator G.
Condensers 22 and 23 are connected across the
primary winding {8 and the secondary winding
21, respectively, of transformer T2, and are pro-
portioned and adjusted to tune the associated
circuits for selecting the upper side band fre-
quencies of 507,500 cycles to 509,500 cycles ap-
pearing in the plate circuit of the first detector
tube and to substantially suppress the lower side
band. These circuits may be proportioned so
that a small amount of the carrier frequency of
500,000 cycles is passed from the first detector
tube to the intermediate frequency amplifier, for
use in the second detector as will later appear.
In this instance, I shall assume that a small

amount of the high frequency carrier is passed.
It is not essential that a part of the high fre-
quency carrier be passed through the intermediate:

frequency amplifier IFA, since the high frequency

carrier may be fed directly from the high fre-
quency oscillator HFO to the second detector SD;.

in a manner to appear hereinafter. Condensers

40 and 41 are connected across the windings 29 .,

and 31, respectively, of transformer T3, and are
proportioned to aid the selectivity of the circuits
associated with tube 24. It follows, therefore,
that the upper side band resulting from modula-
tion in the first detector and a portion of the
high frequency carrier are selected and amplified
at amphﬁer IFA and appear in the primary wind-
ing 29 of transformer ‘T3 where they are available
for inducing electromotive forces of eorresponding

frequencies in the secondary winding 31 of that ,

transformer.

The second detector SD comprises an. electron

tube 82 and associated input and output cir-
cuits. The tube 32 is preferably a heptode sim-
ilar to the tube 2 of the first detector, the grids
33 and 34 of tube 32 being used as control grids.
The control grid 33 is connected with ene termi-
nal of the secondary winding 31 of transformer
T3 over a grid leak unit 35, and:the other termi-

nal of secondary winding 31 is connected with:
the cathode 36 of tube 32 over wires 64, 8 and

65. Consequently, the upper side band of 507,500
to. 509,500 cycles and the carrier frequency of
500,000 cycles passed and amplified through the
intermediate frequency amplifier IFA are im-
pressed upon the control grid 33 of tube 32. The
control gnd 34 of tube 33 is connected with the

low frequency oscillator EFO, to be described:

later, over wire 31, a resistor 38 and a condenser
89 being interposed in the connection. Wire 37
is connected with one output terminal-of the low
frequency oscillator LFO-and a second output
terminal of oscillator LFO is connected® with the
ground and in turn with the ground wire 8 to
complete the circuit for the control grid 34.
Thus, the carrier frequency of 7000 cycles from
oscillator LFO is impressed’ upon the control
grid 34 of tube 32.

The plate circuit of tube 32 extends from gen--

erator G over wire 42, resistors 43 and 44 in
series, plate 45 of tube 32, intervening tube space

to cathode 36, wires 65 and 8, ground electrodes.

9 and 19, and wire 20 to the generator G.

Since the frequencies impressed upon the con-
trol grid 33 of tube 32 consist of the upper side
band resulting from modulation of the high fre-
quency carrier by the received telephone current

together with the high frequency carrier, and:

since the frequency impressed upon the control
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lator, there is produced in the plate circuit of
tube 32 a series of thirteéen different main prod-
ucts of demodulation. It is believed unnecessary
to itemize these various products of demodula~-
tion and that it is sufficient to point out that
one of the products ‘'is the-selected upper side
band minus the sum of the two carrier fre-
duencies, and which product is the voice fre-
dquency -band, ‘that is, the upper side band of
507,500 to 509,500 cyeles minus the sum of high
frequency carrier of 500,000 cycles and low fre-
quency carrier of 7000 cycles leaving voice fre-
quencies of 500 to 2500 -cycles. In other words,
one of the products of demodulation is the origi-
nal voice- modulation  frequencies of “the tels-
phone current: The product of demodulation
nearest in frequency to the voice frequency band
is the low frequency carrier of 7080 cycies. Therw
is sufficient frequency separation, thersfore, to
allow isolation of the voice frequency band ny
means of 2 band pass. filter designed to pass
the voice frequencies. It should also be noted
that the impedance of the plate circuit of tube
32 will be so low to all demodulation products
containing the high frequency carrier of 500,000
cycles that little or no voltage of these frequen-
cies will appear in the output of the second de-
tector SD.

The second detector SD can be made superre-
generative by making the detector oscillate
weakly at the frequency of 500,000 cycles and by
using the low frequency of 7000 cycles as 2
quench frequency, as well as for detection. To
accomplish superregeneration, the grids 45, 47,
and 48 of tube 32 are tied together and con-
nected over wire 86 to an intermediate terminal
of a resistor 49 connected between wire 42 of the
plate circuit and wire 8% leading to the cathode
36; two condensers 598 and B! are interposed be-
tween the mid terminal of the resistors 4% and
44 of the plate circuit and the wire 86 connecting
the grids 46, 47, 48; and the ground wire § is
connected to the mid terminal of the condensers
50 and 51 over a wire TI.

These feed-back connections between the plate
circuit of tube 32 and the grids of the tube are so
proportioned and adjusted that oscillations of
500,000 cycles are generated. 'The high fre-
quency carrier impressed upon the grid 22
through the intermediate frequency amplifier
holds the detector oscillations in step so that
there is no audible beat note from this source.
As stated above, the low frequency carrier of
7000 pycles impressed upon the grid 34 of tube
32 acts as a quench frequency.

If desired, the high frequency carrier can he
rejected in the output of the first detectcr FD
along with the lower side band. In this case, the
high frequency oscillator HFOC would bhe: con-
nected with the second detector over a. connec-
tion indicated by the dotted line 32 connected
between the wire {4 leading from the high fre-
quency oscillator HFO, and the wire 8% con-
nected to the grids 46, 47, and 48 of tube 32.

The amplifier AM is a single-stage amplifier
interposed between the second detecior SD and
the band pass filler BPF. The amplifier AM
includes a triode electron tube 53, the control
grid 54 of which is coupled with the plate cii-
cuit of the second detector SD. As here shown,
the grid 54 is connected through a condenser 55
with an intermediate terminal of the resistor 44
interposed in the plate circuit of the second de-
tector SD. The circuit for grid 54 is completed
through a biasing unit 68 interposed between the

3

cathode 69 and the common ground wire 8.
Plate voltage is obtained for plate §7 of tube 53
from the generator G over wires 42 and 15 and
the primary winding 56 of & transformer T4
which is part of the hand pass filter BPF, as
will be readily understood by an inspection of
the drawing. Hence, the output of the second
detector SD is amplified by amplifier AM and
passed to the input side of the band pass filter
BFPP,

The band pass filter BPF comprises windings
56 and 7 of transformer T4, winding 30 of an
omput transformer T8, condensers 57 and 58,
and an inductance 59. These windings and con-
densers are arranged in-the usual manner for
band pass filters and are adjusted so as to pass
the voice frequency hand extending from 500 to
2500 cycles and o substantially suppress fre-
duencies outside of such band. As pointed out

hereinbefore, in the products of demodulation .-

produced at the secend detector, the nearest fre-
quency to the voice band is that of the low fre-
quency carrier of 7000 cycles. Consequently, a
high degree of selectivity at the band pass filter
BPF is obtained.

The audic frequency amplifier AFA consists
of an electron tube 81 and an output transformer
T6. 'The voice freguencies appearing in the wind-
ing 718 of transformer T5 of the filter BPF are

impressed between the control grid 60 of tube §1 >

of amplifier AFA and the cathode 72, a biasing
unit 79 being interposed in the connection. Plate
veliage is obtained for the plate 13 of tube 61
from the generator @, the circuit being readily

understood by an inspection of the drawing and :

heed not be further described except to point out
that it includes the primary winding §2 of the
output transformer T6. 'The final output circuit
includes the secondary winding 63 of trans-
former T8 and the operating winding 74 of a loud
speaker LS. It is clear that the voice frequencies
passed by the filler BPF are further amplified at
the amplifier APA and reproduced st the loud
speaker LS.

The high frequency oscillator MFO is of the
electron tube type comprising an electron tuhe 88,
having coupled ‘plate and grid circuits. The
parts are so proportioned that the alternating
current component of the plate circuit persists
and has a frequency, in the case here assumed for
illustration, -of 500,900 cycles per second. The
specific structure of the oscillator HFO may take
any of the well-known forms, and it is thought
that it will be readily understood by an inspec~

tion of the drawing and a detailed description -

thereof is unnecessary except to point out that
one output terminal is connected by wire 81 with
wire {4 leading to the first detector FD ond the
other cutput terminal is connected with the
ground electrode 19 and in turn with the ground
wire 8. Also, the output of the high frequency
oscillator HFO may be connected with the sec-
ond detector SD through the medium of wires
81 and 62, if desired.

The low frequency oscillator ILFO is also of the .

electron tube type and includes a pentode 78.
The specific structure of this oscillator LFO may
be that of any of the well-known types and will
be readily understood by an inspection of the

drawing. It is to be pointed out that the parts -

are so preportioned that the oscillator LFO gen-
erptes a carrier frequency of 7000 cycles, which
frequency is impressed upon the control grid 34
of the second detector SD.

In describing the operation of the apparatus, |
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it is to be understood that normally the electron
tubes are all heated and are in an active condi-
tion. A carrier telephone current of 7500 to 9500
cycles, when picked up by the coil RC of the
receiving circuit, is in turn impressed upon con-
trol grid & of the first detector tube 2 for modu-
lation of the high frequency carrier of §00,000
cycles impressed upen the centrol grid 5 of tube
2. The resultant upper side band of 507,500 to
509,560 cycles is selected by virtue of the tuning
of the circuits coupling the first detector D with
the intermediate freguency amplifier IFA, A
small portion of the high frequency carrier is
also passed by the coupling between the first de-
tector and the intermediate frequency ampli-
fier. Such selection is accomplished easily as
the two side bands resulting from modulation
in the first detector are separated from each
other by twice the value of the original carrier
frequency of the telephone current. After am-
plification of the selected frequencies at the
intermediate frequency amplifier IFA, sucl fre-
quencies are impressed upon the control grid 33
of the second detector tube 32. The local carrier
frequency of 7000 cycles is impressed upon the
control grid 34 of the tube 32. As a result of
the mixing of these three frequencies, namely, se-
lected upper side band, high frequency carrier
and low frequency carrier, a series of products
of demodulation are produced in the plate circuit
of the second detector tube 32. One of these
products of demodulation is the original modu-
lating voice frequency of the telephone current.
Superregeneration is accomplished at the second
detector, as well as demodulation by feed-back
connections between the plate circuit and certain
of the grids of the tube 32. These several prod-
ucts of demodulation of the second detector SD
are amplified by the single-stage amplifier AM
and are impressed upon the input side of the
band pass filter BPF proportioned to pass the
voice frequency band. Of the products of de-
modulation of the second detector, the one hav-
ing frequency nearest to the voice frequency band
This being
so, almost complete isolation of the voice fre-
nuencies is effected in the output of the filter.
The voice frequencies appearing in the output
of the filter are further amplified at the audio
frequency amplifier AFA and are reproduced at
the loud speaker IS, It is to be noted that
the amplifiers AM and AFA may not be required,
and also additional stages of amplification may be
inserted, if desired. Furthermore, superregener-
ation can be omitted at the second detector.
Again, the high frequency carrier may be sup-
pressed in the output of the first detector FD
and energy from the high frequency oscillator
HFO supplied directly to the second detector SD,
if desired.

Although I have herein shown and described
only one form of receiving apparatus for com-
munication systems embodying my invention,
it is understood that various changes and modi-

3 fications may be made therein within the scope of

the appended claims without departing from the
spirit and scope of my invention.

Having thus described my invention, what I
claim is:

1. Receiving apparatus comprising, a first elec-
tron tube detector, a second electron tube de-
tector, a source of high freqguency carrier cur-
rent, a source of low frequency carrier current, a
receiving circuit proportioned for response to a
carrier suppressed single side band communica-

2,166,274

tion current having a given signaling frequency
band and the carrier of which is of the same fre-
quency as said low frequency carrier, means to
couple the receiving circuit and said source of
high frequency carrier with the input electrodes
of said first detector tube to modulate said high
frequency carrier by the communication current
picked up by the receiving circuit, coupling means
to couple the output electrodes of said first de-
tector tube with the input electrodes of said sec-
ond detector tube, said coupling means propor-
tioned to select a particular side band resulting
from said modulation, other coupling means to
couple said source of low frequency carrier and
said source of high frequency carrier with the in-
put electrodes of said second detector tube to
produce as a product of demodulation the signal-
ing frequency band of said communication cur-
rent, a signaling device responsive to such signal-
ing frequency band, and means to couple said de~
vice with the output electrodes of said second de-
tector tube including a band pass filter propor-
tioned to pass such signaling frequency band.
2. Receiving apparatus comprising, a first elec~
tron tube detector, a second electron tube de-
tector, a source of high frequency carrier cur-
rent, a source of low frequency carrier current, a
receiving circuit proportioned for response to a
carrier suppressed single side band communica-
tion current having a given signaling frequency
pband and the carrier of which is of the same
frequency as said low frequency carrier, means
to couple the receiving circuit and said source
of high frequency carrier with the Input elec~
trodes of said first detector tube to modulate
said high frequency carrier by the communica-
tion current picked up by the receiving circuit,
coupling means to couple the output electrodes
of said first detector tube with the input elec-
trodes of said second detector tube, sald cou-
pling means proportioned to select a particular
side band resulting from said modulation and
to pass a portion of the high frequency carrier,
other coupling means to couple said source of
low frequency carrier with the input electrodes
of said second detector tube to produce as a
product of demodulation, the signaling frequency
band of said communication current, a signaling
device responsive to such signaling frequency

band, and means to couple said device with the ;

output electrodes of said second detector tube
including a band pass filter proportioned to pass
such signaling frequency band.

3. Receiving apparatus comprising, a first elec-

tron tube detector, a second electron tube de- ;

tector, a source of high frequency carrier cur-
rent, a source of low frequency carrler current,
a receiving circuit proportioned for response to
a carrier suppressed single side hand communi-
cation current having a given signaling Ifrequency
band and the carrier of which is of the same fre-
quency as said low frequency carrier, means to
couple the receiving circuit and said source of
high frequency carrier with the input electrodes
of said first detector tube to modulate said high
frequency carrier by the communication current
picked up by the receiving ecircuit, coupling
means to couple the output electrodes of said
first detector tube with the input electrodes of

said second detector tube, said coupling means ;

proportioned to select a particular side band
resulting from said modulation, other coupling
means to couple said source of low irequency
carrier and said source of high frequency car-
rier with the input electrodes of said second

af)

an

<

%



10

15

20

25

30

33

40

50

=
@

0

65

2,166,274

detector tube to produce as a product of demodu-~
lation the signaling frequency band of said com-
munication current, circuit means to couple the
anode electrode of the second detector tube with
& grid electrode of the tube including resistance
and capacitance as required to effect superre-
generation for said second detector, a signaling
device responsive to such signaling frequency
band, and means to couple said device with the
output electrodes of said second detector tube
including a band pass filter proportioned to pass
such signaling frequency band.

4. Receiving apparatus comprising a first elec-
tron tube detector, an intermediate frequency
electron tube amplifier, a second electron tube
detector, a source of high frequency carrier cur-
rent, a source of low frequency carrier current,
a receiving circuit proportioned for response to
a carrier suppressed single side band communi-
cation current having a given signaling ire-
quency band and the carrier of which is of the
same frequency as said low frequency carrler,
means to couple the receiving circuit and said
source of high frequency current with the input
electrodes of said first detector tube to modulate
said high frequency carrier by the communica-
tion current. picked up by the recelving circuit,
coupling means to couple the output electrodes
of said first detector tube with the Input elec-
trodes of said amplifier tube, said coupling means
proportioned to select a particular side band re-
sulting in said modulation and to pass a portion
of the high frequency carrier, other coupling
means to couple the output electrodes of said
amplifier tube and said source of low frequency
carrier with the input electrodes of said second
detector tube to produce as a product of demodu-
lation the signaling frequency band of said com-
munication current, a signaling device responsive
to such signaling frequency band, and means to
couple said device with the output electrodes of
said second detector tube including a band pass
filter proportioned to pass such signaling fre-
quency band.

5. Receiving apparatus comprising, a first elec~
tron tube detector provided with two control
grids, a second electron tube detector provided
with two control grids, a receiving circuit pro-
portioned for response to a given carrier sup-
pressed single side band communication current
having a given signaling frequency band, a first
source of carrier current of a frequency differ-
ent from the frequency of the carrier of the
communication current, a second source of car-
rier current of the same frequency as the car-
rier of the communication current, means to
connect the receiving circuit with one control
grid and said first source with the other control
grid of the first detector tube to produce side
bands of the first carrier and the communication
current picked up. by the receiving circuit, cou-
pling means to couple the plate circuit of the
first detector tube with one control grid of the
second detector tube, said coupling means pro-
portioned to select a particular one of said side
bands only and to pass a portion of the first
carrier, means to connect said second source with
the other control grid of the second detector
tube to produce as a product of demodulation
the signaling frequency band of said communi-
cation current, a signaling device responsive to
such signaling frequency band, and means to
couple said device with the plate circuit of said
second detector tube including a band pass filter

5

proportioned to pass such signaling frequency
band,

6. Receiving apparatus comprising a first and
a second electron tube detector, said tubes each
provided with a plurality of control grids, a re-
ceiving circuit proportioned for response to a
given carrier suppressed single side band com-
munication current having a given signaling fre-
quency band, g first and a second source of car-
rier ‘current, said fivst source of a frequency dif-
ferent from the frequency of the carrier of the
communication current and said second source
of the same frequency as the communication cur-
rent carrier, means to connect the receiving cir-
cuit with one control grid and said first source
to a second control grid of the first detector tube
to produce in the plate circuit of said. tube the
side bands of the first carrier and the communi-
caticn current picked up by the receiving circuit,
means inciuding an amplifier and tuned cireuits
to couple the plate circuit of said first detector
tube with one control grid of the second detec-
tor tube, said means proportioned to select and
amplify a particular one of said side bands only,
other means to connect said second source with
a second contrel grid and said first source with
a third grid of said second detector tube to pro-
duce in the plate circuit of said second tube a
series of products of demodulation, a signaling
device responsive to the signaling frequency band
of the communication current, and means in-
cluding a filter to couple said device with the
plate circuit of said second tube, and said last
mentioned means proportioned to pass only said
signaling frequency band.

7. Recelving apparatus comprising a first and |

a second electron tube detector, said tubes each
provided with a plurality of control grids, a re-
ceiving circuit proportioned for response to a

given carrier suppressed single side band com-

munication current having a given signaling fre~
quency band, a first and g second source of car-
rier current, said first source of a frequency dif-
ferent from the frequency of the carrier of the
communication current and said second source
of the same frequency as the communication
current carrier, means to connect the receiving
circuit with one control grid and said first source
to ‘a second control grid of the first detector tube

to produce in the plate circuit of said tube the o
side bands of the first carrier and the communi-

cation current, picked up by the receiving circuit,
means including an amplifier and tuned circuits
to couple the plate circuit of said first detector

tube with one control grid of the second detec- -

tor tube, said means proportioned to select and
amplify a small portion of the first carrier and
a particular one of the side bands only, other
means to connect said second source with a
second grid of said second detector tube to pro-
duce in the plate circuit of said second detector
tube products of demodulation of the first and
second carrier and said particular side bend, a
signaling device responsive to the signaling fre-
quency band of the communication current, and
means including a filter to couple said device
with the plate circuit of said second tube and
sald filter proportioned to pass such signaling
frequency band only.

8. Receiving apparatus comprising a first and
a second electron tube detector, said tubes each
provided with a plurality of control grids, a re-
celving circuit proportioned for response to a
given carrier suppressed single side band coni-
munication current having a given signaling fre-
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quency band, a first and a second source of car-
rier current, said first source of a frequency
higher than the frequency of the carrier of the
communication current and said second source
of the same frequency as the communication cur-
rent carrier, means to connect the receiving cir-
cuit with one control grid and said first source
to a second control grid of the first detector tube
to produce in the plate circuit of said tube the
side bands of the first carrier and the communi-
cation current picked up by the receiving cir-
cuit, means including an amplifier and tuned
circuits to couple the plate circuit of said first
detector tube with one control grid of the sec-
ond detector tube, said means proportioned to
select and amplify a small portion of the first
carrier and a particular one of the side bands
only, other means to connect said second source
with a second grid of said second detector tube
to produce in the plate circuit of said second
detector tube products of demodulation of the
first and second carrier and said particular side
band, circuit means including resistance and ca-
pacitance to couple the plate and a selected grid
of the second tube as required to effect super-
regeneration for which the second carrier acts
as the quench frequency, a signaling device re-
sponsive to the signaling frequency band of the
communication current, and means including &
filter to couple said device with the plate circuit
of said second tube and said filter proportioned
to pass only a band equal to said signaling fre-
quency band.

9. The method of detecting a carrier suppressed
single side band signaling current by the super-
heterodyne reception principle of generating a
first local carrier current of a frequency different
from the frequency of the carrier of the signal-
ing current and modulating said first local car-
rier current with the received signaling energy,
selecting a particular side band resulting from
such modulation, generating a second local car-
rier current of a frequency the same as that of
the carrier of the signaling current and mixing
the selected side band and the first local fre-
quency carrier with said second local carrier
and filtering out the signaling frequency from the
products of demodulation.

10. The method of detecting a carrier sup-

2,166,274

pressed” single side band signaling - current by
the superheterodyne reception principle of gen-
erating a first local carrier current of a frequency
different from the frequency of the carrier of
the signaling current and modulating said first
local carrier current with the received signaling
energy, selecting and amplifying a particular side
band resulting from such modulation and a small
amount of the first local frequency carrier, gen-
erating a second local carrier current of a fre-
guency substantially the same as that of the
carrier of the signaling current and mixing the
amplified energy with said second local carrier
and filtering out the signaling frequency from
the products of demodulation.

11. The method of detecting a carrier sup-
pressed single side band signaling current by the
superheterodyne reception principle of generat-
ing or first local carrier current of a frequency

higher than the frequency of the carrier of the ¢

signaling current and modulating said first local
carrier current with the received signaling energy,
selecting a particular side band resulting from
such modulation, generating a second local car-

rier current of a frequency the same as that of ¢

the carrier of the signaling current and mixing
the selected side band and said first local car-
rier with said second local carrier for produc-
ing a series of products of demodulation, am-
plifying selected ones of said products of demodu-
lation by superregeneration and filtering out the
signaling frequency from the products of de-
modulation. :

12. The method of detecting an upper side band
carrier telephone current of generating a first
local carrier current of a frequency different
from the frequency of the carrier of the tele-
phone current and modulating said first local
carrier current with the received telephone cur-
rent energy, selecting the upper side band re-
sulting from such modulation, generating a sec-
ond local carrier current of a frequency the same
as that of the carrier of the telephone current
and mixing said selected upper side band and
some of the first local frequency carrier energy
with said second local carrier and filtering out
the voice frequency band from the products re-
sulting from the demodulation.

LELAND D. WHITELOCK.
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