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K 4. Claims. 

This invention relates to a multi-channel 
Secret communication system, and has for one of 
its objects the production of an efficient means 
for Setting up, through the medium of a sending 
unit or sending units, a carrier wave having a 
characteristic form which is modulated at fre 
quencies distinguishable to my selective receiving 
unit only, and which is normally indistinguish 
able to a conventional receiving system. 
A further object of this invention is the pro 

duction of a method of transmitting a carrier 
wave having a characteristic form at indistin 
guishable frequencies, then receiving the indis 
tinguishable frequencies and re-forming the in 
distinguishable frequencies so that they are ren 
dered distinguishable. 
Another object of this invention is the produc 

tion of a multi-channel communication system 
embodying a sending unit and a receiving unit, 
wherein a multi-channel communication may be 
maintained between the sending and the receiv 
ing units over a single carrier wave. 

Still another object of this invention is the 
production of an improved electro-vibrating con 
denser for creating frequency modulation to pro 
vide remote control for the signal pick-up. 
Other objects and advantages of , this inven 

tion, as well as the objects and advantages of 
certain detail portions of the system will appear 
throughout the following specification and 
claims. 
As an illustration of the principle embodied in 

the present invention, a simple explanation is 
given as follows:- 
When an orchestra or band is making a broad 

cast, every individual instrument in the orchestra 
or band sets up a characteristic frequency or 
group of frequencies in the nature of sound 
Waves, and these frequencies or sound waves are 
gathered into the microphone and through suit 
able mechanism modulated into one carrier wave 
as a complete unit of sound. The carrier wave is 
picked up by a receiver and through the medium 
of the speaker the sound is received by the ear 
of the listener where the complete unit of sound 
is broken up into its component parts and enables 
the listener to distinguish the individual sound 
or voice of the individual instruments of the 
Orchestra. Or band which is being broadcast. By 
keeping this fact in mind, it should be understood 
that a similar result is accomplished in a differ 
ent way through the medium of my system. Sep 
arate groups of frequencies are produced out of 
range of the human ear, which frequencies are, 
far enough apart from each other to avoid inter 

(C. 179-5) 
ference, and which frequencies have a proper 
relationship to the frequencies picked up by the 
microphone, all of the frequencies being sent out 
Over the same carrier at the same time, the car 
rier wave then being received and finally broken 
up and fed to separate distinct channels through 
selected speakers, whereby a number of separate 
and distinct signals transmitted may be secretly 
and individually transmitted and received 
through the speakers at the same time. The 
advantage of my System is to broaden the Spec 
trum in an indirect Way of radio frequency 
broadcasting or transmission, involving all types 
of electrical signal impulses. This is accom 
plished by having a plurality of signal input 
sources that do not interfere with each other and 
a receiver having a plurality of reproducers which 
do not interfere with each other. m 
As a further example, when a program, such 

for instance as an orchestral broadcast, is gath 
ered into a microphone, the composite sound of 
the various voices of the individual instruments 
is received by the microphone. In my System, 
individual microphones will pick up individual 
program broadcasts and feed these broadcosts 
to a station where they will be transmitted Over a 
single composite carrier Wave. In the case of a 
single broadcast where the voices of the instru 
ments are gathered into a single microphone and 
transmitted in the Well known manner, this COm 
posite tone or sound is received and reproduced 
by a single speaker and the human ear will pick 
up the sound enabling the listener to separate 
the voices of the various instruments of the single 
broadcast. In my system, the various individual 
or separate broadcasts picked up by the separate 
microphones, after being transmitted by a single 
carrier wave, will be received through the medium 
of the single carrier Wave and then separated 
and distributed to separate and distinct speakers 
in accord with the programs initially picked up 
by the separate and individual microphones. 
In the drawings: 
Figure 1 is a diagram of the frequency modu 

lated Oscillator illustrating the circuits for one 
signal channel and employing my new electro 
vibrating condenser and showing the audio-am 
plifiers in conjunction with the condenser; 

Figure 2 is a diagram of the amplitude modul 
lated power amplifiers including its exciting crys 
tal controlled Oscillator; 

Figure 3 is a diagram somewhat similar to Fig 
lure 1, and illustrating a group of typical circuits 
for a second or additional signal channel; 

Figure 4 is a diagram of a third signal channel; 
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Figure 5 is a diagram showing the receiving 
circuits embodying two separate radio frequency 
amplifiers, a demodulating stage, a modulating 
stage, a frequency modulated oscillator, a con 
stant frequency oscillator, and a high gain audio 
amplifier for one channel of reception; 

Figure 6 is a diagram showing a group of cir 
cuits for a second or other channel, comprising a 
modulator stage, a frequency modulated oscil 
lator, a constant frequency oscillator, and a high 
gain audio amplifier and also another channel 
which is a high gain amplifier to amplify what 
ever audible frequencies may be present in the 
carrier wave itself; 

Figure 7 is a diagram of various circuits show 
ing three separate two-stage audio. amplifiers and 
their power unit, each amplifier consisting of an 
input stage and an output stage, each amplifier 
also having its separate speaker; 

Figure 8 is a general diagram of the receiving 
circuit, disclosing the wave form that each unit produces; 

Figure 9 is a general diagram of the transmit 
ting circuit, disclosing the wave form that each unit produces; 

Figure 10 is a diagrammatic view of the electro 
vibrating condenser used in connection with my 
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invention; 
Figure 11 is a transverse sectional view through 

the electro-vibrating condenser; 
Figure 12 is a top plan view of the electro 

vibrating condenser. 
By the term “indistinguishable' as used in the 

following description, it should be understood that 
the frequencies are other than their natural or 
original nature. As for instance, when trans 
mitting audible sound, the frequencies are raised 
beyond the range of the frequencies to which the 
human ear may respond, thereby producing a car 
rier wave that even if it is received, no ordinary 
audio equipment, loudspeakers, etc. will respond 
to it. 
By referring to the drawings, it will be seen 

that I employ a sending system, as shown in 
Figure 9, and a receiving System, as shown in 
Figure 8. The sending system is shown in detail 
in Figures 1, 2, 3 and 4, whereas the receiving 
system is shown in detail in Figures 4 to 6, inclu 
sive. These units may be multiplied at the will 
of the operator, and for the purpose of explaining 
the circuits and System as well as the method 
employed in connection with the present inven 
tion, it is only necessary to explain in detail the 
typical circuits, method and system employed 
when using one Sending unit and One receiving 
unit. 
Attention is invited particularly to Figure 1, 

wherein it will be noted that f 5 designates a 76 
type tube and 6 designates at 42-type tube. A 
microphone or signal pick-up T is grounded, as 
at 20, and the other terminal of the microphone 
T is connected to a microphone battery 2, the 

battery 2 being in turn connected in Series with 
the primary of a microphone transformer 8. 
The secondary of the microphone transformer 8 
is connected in Series with a gain control poten 
tiometer fs, one terminal of the potentiometer 
9 being grounded, as at 22. The primary, and 

also the secondary of the transformer 8, are 
grounded as at 23. The circuit just described 
constitutes an amplifying circuit for the micro 
phone 7, the elements of which are connected in 
series. The potentiometer 9 is connected to the 
control grid 24 of the tube 5 by means of an 
electrical connection 25. The plate 3 of the tube 

s, 148,188 
f is connected with the primary of the inter 
stage transformer 2, the other end of the primary 
being connected in series with the resistor 27, this 
resistor 2 being also connected to the supply line 
of the 250 volt power unit 28. A by-pass con 
denser 2 is placed between the ground and the 
primary of the transformer 26 which is connected 
to the resistor 27. The secondary of the trans 
former 2 is connected in series with the control 
grid of the tube the other end of the trans 
former being grounded and the screen grid 3 is 
connected to the supply line of the power unit 28. 
The plate 2 is connected in series to the primary 
of an inter-stage transformer with a ratio of 1:1. 
The other side of the primary winding of the 
transformer is connected to the supply line of 
the power unit 28. The cathode of the tube 6 is 
connected to the resistor 34, the other side of the 
resistor 34 being grounded. A condenser 35 is 
connected in parallel with the resister 34. The 
tube 5 is provided with a Cathode connection 
embodying a resistor 36 and a condenser 37 simi 
larly connected with respect to bias circuit of the 
tube 6. The filaments of both of the tubes 5 
and 6 are connected in parallel with the second 
ary of the step down transformer 38 and the 
primary is connected in parallel with the alter 
nating current supply 39. The circuits above 
described constitute a conventional two-stage audio amplifier. 
The secondary of the inter-stage transformer 

33 is connected in parallel with the electro-magnet 
40 of the electro-vibrating condenser 4 and this 
condenser will be described as to its detail Struc 
ture, in the following:- 
An OScillator circuit is employed using a 59 

type tube 42. The screen grid 43 and the sup 
presser grid 44 of the tube 42 are connected with 
a tap on a resistor 45. One side of the resistor 45 
is grounded, the other side being connected to 
the supply line of the power unit 28. A by-pass 
condenser 46 which is grounded is connected to 
the resistor 45, and also to the supply line of the 
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power unit 28. The plate 4 of the tube 42 is . 
connected to a radio frequency choke 48 which 
in turn is connected to the Supply line of the 
power unit 28. The control grid 49 of the tube 
42 is connected to one side of the condenser 50 
and to the radio frequency choke 5, which in 
turn is connected to a resistor 52, the other side of 
the resistor being grounded. The other side of 
the condenser 50 is connected to an inductance 
coil 53, and to one side of a variable tuning con 
denser 54 and also to the stationary plate termi 
nal 55 of the electro-vibrating condenser 4, which 
condenser 4 will also be described structurally in 
the following. The opposite side of the induct 
ance coil 53 is grounded and a tap approximately 
one-third of the distance from the ground is at 
tached to the coil and forms a connection with 
the cathode of the tube 42. The flament of the 
tube 42 is connected in parallel with the second 
ary of the step down transformer 56 and the 
primary is connected in parallel with the alter 
nating current supply 5. The vibrating dia 
phragm 58 of the electro-vibrating condenser 4f 
is connected to the casing thereof, which casing is 
also grounded. w 
A coupling coil 59 connects to the negative side 

of a bias battery 60, the positive end of which is 
grounded. The opposite side of the coil 59 leads 
to the connecting wire 6 (note Figure 2), which 
goes to the suppresser grid 62 of the tube 63 
which is of the type RK20. 
Figure 3 discloses a second two-stage audio 
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amplifier coupled with a frequency modulated os 
cillator including a second electro-vibrating con 
denser. 
The various parts are identical in every respect 

in Figure 3, including the circuits, to that shown 
in Figure 1, and for the purpose of identifying 
the parts, the similar parts are designated by the 
same numerals with the addition of the letter 
'd''. It should be noted, however, that the bias 
battery 60a and the coupling coil 59a in the cir 
cuits shown in Figure 3, are connected to the 
wire 63 which passes to the suppresser grid 64 
of the tube 65, which tube is also of the RK20 
type. 

Figures 1 and 3 illustrate the circuit connections 
for two or more signal pick-ups within the trans 
mitting system. 
Attention is now invited particularly to Figure 

2 where it will be noted that C designates a con 
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ventional type of crystal controlled oscillator. 
This oscillator embodies a tube 66 which may 
be of the 59-type. The screen grid 67 and the 
suppresser grid 68 are connected to the tap or the 
resistor 69, one side of the resistor 69 being 
grounded and the other side being connected to 
the supply line of the 500 volt power unit 70, the 
power unit 70 being grounded as shown. A by 
pass condenser having one side grounded is 
connected at its other side to the screen and Sup 
presser grids 67 and 68 of the tube 66. A by-pass 
condenser 72 having one side grounded, is in turn 
connected on its opposite side to the supply line 
of the 500 volt power unit 70. The plate 73 of 
the tube 66 is connected to the tank inductance 
coil 4, the other side of which is connected to 
the supply line of the power unit 70. A tuning 
condenser 75 is connected in parallel with the 
tank coll 4. The control grid 6 of the tube 66 
is connected to a radio frequency choke 77 and 
to a crystal 78 which crystal is grounded at its 
opposite side and the opposite side of the choke 

is connected to a bias resistor 79, the opposite 
side of which is grounded, and a condenser 80 is 
Connected in parallel to the bias resistor 79. The 
cathode of the tube 66 is grounded and the fila 
ment of the tube 66 is connected in parallel to the 
Secondary of the step down transformer 8, the 
primary of the transformer 8 f being connected in 
parallel to the alternating current supply 82. A 
coupling coil 83 is connected at one side to the 
tuning condenser 84 which condenser 84 is con 
nected at its opposite side to the plate 73 of the 
tube 66, the opposite side of the coil 83 being 
connected to the wire which feeds a parallel 
circuit to all of the control grids 85, 86 and 87 
of the tubes 2, 65, and 88. 
Radio frequency pouper amplifier utiliating pentode 

tubes 
This circuit utilizes tubes 2, 65 and 88. All of 

the screen grids 89, 90 and 9, are connected in 
parallel to the radio frequency choke coil 92, 
the other side of which is connected to the tap 
on the resistor 93 and One side of the resistor 
93 is grounded. The opposite side of the resistor 
93 is connected to the 1000 volt supply line of 
the power unit 94 which power unit is also 
grounded. The by-pass condenser 95, one side. 
of which is grounded, has the other side connected 
to the choke coil 92. The control grids 85, 86 and 
87 are also connected to the radio frequency choke 
96, the other side of which choke is connected 
to the negative terminal of the bias battery 9 
out of which battery the positive terminal is 
grounded. The plates 98, 99 and 00 are connected 

3 
in parallel and to the radio frequency choke Ol, 
the other side of the radio frequency choke being 
connected to the 1000 volt supply line of the power 
unit. A by-pass condenser f02 having one side - 
thereof grounded, is connected at its opposite side 
to this 1000 volt supply line fo3. A blocking con 
denser f04 has one side connected to the plates 98, 
99 and 100 and has its opposite side connected 
to the tank inductance coil 05 and also to the 
variable tuning condenser f06 the opposite side 
of the condenser 06 being grounded. The other 
side of the inductance coil 05 is connected to the 
transmitting antenna foll and also to one side of 
the variable condenser 08, the opposite side of 
the condenser being grounded. The filaments of 
the tubes 2, 65 and 88 are connected in parallel 
with the Secondary of the step down transformer 

. .09 which has a center tap grounded in the con 
ventional manner. It should be noted that two 
radio frequency by-pass condensers ff0 and f 
are connected in series with each other, the con 
nection common to both condensers being 
grounded. These condensers that are in series 
are connected in a parallel circuit with the fla 
ments. The primary of the step down trans 
former 09 is connected in parallel with the al 
ternating current supply 2. 
The frequencies produced by the oscillators in 

Figures 1 and 3 are in the neighborhood of 100 
k. c. or so. However, it is not desired to limit my 
System to this range of frequencies. 
Two signal pick-up channels have been de 

scribed above, and the following is a description 
of a third signal pick-up channel. The two pre 
viously described signal pick-up channels have 
means for rendering the frequencies indistin 
guishable and the following signal pick-up circuit 
produces conventional distinguishable frequencies 
for modulation upon the power amplifier, the cir 
cuits being illustrated in detail in Figure 4. 
Attention is now invited in detail to Figure 4 

which illustrates a diagram showing a conven 
tional two-stage audio amplifier having the same 
characteristic elements as defined with respect to 
the conventional audio two-stage amplifier in Fig 
lure 1, the similar parts being designated by the 
same numerals having an additional letter desig 
nation "b'. The difference is that the secondary 
of the inter-stage transformer 33b has one side 
connected to the negative terminal of the bias 
battery 60b, the positive terminal of which is 
grounded. The other end of the secondary 59b of 
this transformer 33b is connected to the wire 3. 
The wire 3 is connected to the suppresser grid 
4 of the tube 88, note Figure 2. 
In this transmitting unit, I have illustrated 

three distinct signal pick-up channels, one chan 
nel being illustrated in Figure 1, a second in Fig 
ure 3, and a third in Figure 4. It should be un 
derstood that the signal pick-up channel illus 
trated in the diagram in Figure 4 produces a dis 
tinguishable frequency whereas the circuits illus 
trated in detail in Figure 1 produces a still fur 
ther indistinguishable frequency. The factor 
which determines the characteristic frequency 
nature of the indistinguishable frequency is the 
variable tuning condenser 54 in the circuit in Fig 
lure 1, and 54a, in the circuit in Figure 3. 
In the diagram, as shown in Figures 1 and 3, 

it will be noted that the electro-vibrating con 
densers 4 and 4 la respectively are included so 
that the frequencies set up by the oscillators in 
Figures 1 and 3 may be frequency modulated in 
accord with each respective signal input at the 
respective signal pick-up. 
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The variable condensers S4 and 4a control the Alaments of the tubes 24 and 3 are connected characteristic frequency set up by the oscillators 

in Figures 1 and 3, and the stationary plates SS 
and lia, and vibrating plates 5 and a con 
stitute a condenser in parallel with the con 
trolling condensers 54 and 54a. It is a known 
fact that where condensers are connected in 
parallel the variation of either will create a 
change in capacity of both. When this is done, 
a change in the frequencies characteristics is ac 
complished, and will be specifically different in 
each of the circuits shown in Figures 1, 3 and 4, 
thereby permitting three separate messages to be 
transmitted over the same carrier wave at one 
time without raterference. 
Attention is now invited in detail to Figure 5. 

wherein it will be noted that a condenser f2) is 
provided, one side of which is connected to the 
receiving antenna 2, the other side of which is 
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connected to the primary of the antenna coll 22, 
the other side of the primary of the antenna coil 
being grounded with one side of the secondary. 
The opposite end of the secondary of the antenna 
coil 22 is connected to the control grid 23 of 
the type 58 tube 24. A condenser 25 is pro 
vided and is in parallel with the secondary of 
the coil f22, one side of the condenser 25 being 
grounded. The screen grid 26 of the tube 24 
connects to the resistor 27, the other side of 
which is connected to a voltage dividing resistor 
28, the other side of the resistor 28 connect 

ing to the 250 volt supply line of the power unit 
29, the power unit being also grounded. A by 
pass condenser f30 is connected between the 
cathode of the tube f24 and the screen grid 26 
of the tube. 24. The suppresser grid 3 f is con 
nected to the cathode of the tube 24. A bias re 
sistor 32 has one side connected to the cathode 
and the other side is grounded. A by-pass con 
denser 33 is in parallel with the resistor 2. 
The plate 34 connects to the primary of the 
radio frequency transformer 35. The other side 
of the primary connects to the radio frequency 
choke f36 and the other side of the choke 36 
connects to the 250 volt supply line of the power 
unit. A by-pass condenser 8 connects to the 
wire between the primary of the radio frequency 
transformer 35 and the choke 36, the other 
side of the condenser 37 connecting to the Cath 
ode of the tube f24. 
The secondary of the radio frequency trans 

former 35 is connected to the controlling grid. 
38 of the 58 type tube 39 and the opposite side 

of the secondary of the transformer f35 is 
grounded. A tuning condenser 40 is in parallel 
with the secondary of the transformer f35, the 
Opposite side of the condenser being grounded. 
The screen grid 4 of the tube 39 is connected 
to one side of the voltage dividing resistor 28. 
A by-pass condenser f42 is connected between the 
screen grid 4 and the cathode of the tube 39. 
The suppresser grid 48 of the tube 39 is con 
nected to the cathode of the tube 39 and a bias 
resistor 44 is connected between the cathode of 
the tube 39 and the ground, a condenser 45 
being in parallel with the bias resistor 44. The 
plate f46 of the tube 39 connects to the primary 
of the radio frequency transformer 47, the other 
side of the primary connecting to one side of the 
radio frequency choke 48, the other side of the 
choke 48 connecting to the 250 volt supply line of 
the power unit 29. A by-pass condenser 49 is 
connected to the wire between the primary of the 
transformer 47 and the choke f48, the other side 
of which goes to the cathode of the tube (39. The 

in parallel with the secondary of the step down 
transformer 5, the primary of the transformer 
being connected in parallel to the alternating cur 
rent supply ff. The two tubes 24 and 39 and 
their circuits constitute a conventional radio 
frequency amplifier. s 

The secondary of the transformer 47 has one 
side connected to the diode plates of the type 237 
tube 2, and also to a tuning condenser f S3, the 
other side of which condenser is grounded. The 
opposite side of the secondary of the transformer 
47 goes to the resistor 54, and the opposite side 

of the resistor is grounded. A coupling condenser 
connects to the wire between the secondary of 

the transformer 47 and the resistor 54 and the 
opposite end of the condenser 7 connects to: 
the control grid 55 of the tube f 52. Condensers 
56 and 5 are additional coupling condensers 

which are connected at one side to the wire be 
tween the secondary of the transformer 47 and 
the resistor 54. The opposite ends of these 
condensers connect to the wires 58 and 59-note 
Figure 6. The screen grid f S0 is connected to the 
voltage dropping resistorff, the other side con 
necting to the 250 volt supply line of the power 
unit 29. A by-pass condenser 62 connects be 
tween the screen grid 60 of the tube if 52 and the 
ground. The suppresser grid 63 of the tube. 52 
connects to the cathode of the tube. 52 and a bias 
resistor 64 connects between the cathode of the 
tube 52 and the ground. A condenser if s5 is 
in parallel with the resistor 64. The plate 66 
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of the tube 52 connects to the coupling coil 67, 
the other side of which coil f67 is connected to the 
radio frequency choke 68, the other side of the 
choke connecting to the 250 volt supply line of the 
power unit 29 through the line 69. A by-pass 
condenser 85 is connected to the wire between 
the coupling coil 6 and the choke 68, the other 
side of the condenser being grounded. The tube 
62 and the associated circuits constitute a de 
modulator and a modulator. 
One side of the oscillator coil 70 goes to the 

grid leak resistor if and grid leak condenser 
2, the opposite sides of each being connected 

together and to the control grid 73 of the 57 
type tube 74. A tuning condenser T5 is in 
parallel with the oscillator coil 70, one side of 
the condenser 75 and coil flo being grounded. 
The tap on Oscillator coil 70 goes to the cathode 
of the tube 4. The suppresser grid f 76 and the 
Screen grid are connected together and to the 
voltage dropping resistor 78, the other side of 
which resistor 78 goes to the 250 volt supply 
line or wire 69 and then to the power unit 29. 
A by-pass condenser 79 is connected to the 
Screen and Suppresser grids T and 6 of the 
tube 74, the other side of this condenser being 
grounded. The plate 80 of the tube 74 is con 
nected to the coupling coil 8, the other side of 
which goes to the radio frequency choke 82. 
The other side of the choke goes to the 250 volt 
supply line through the line 83 which joins line 
f69. A by-pass condenser 84 is connected to the 
wire between the coupling coil 8 and the choke 
82, the other side of the condenser being 
grounded. The tube f4 and its associated cir 
cuits constitute a conventional oscillating cir 
cuit. 

SS 

70 One side of the oscillator coil 8 goes to the . 
grid leak resistor 87 and grid leak condenser 

8, the opposite sides of the condenser and re 
sistor being connected together and to the con 
trol grid of the tube 57 type O). The other s 
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end of the Oscillator coil 86 is grounded and a with the oscillating coll 227 and is grounded at 
condenser 9 is connected in parallel with the 
coil 86 and this condenser 9 has one side 
grounded. A tap on the oscillator coil 86 Con 
nects to the cathode of the tube 90. The sup 
presser grid 92 of the tube 90 and the screen 
grid f 93 are connected together and also are con 
nected to the voltage dropping resistor 94 the 
other side of which resistor 94 connects to the 
250 volt supply line by the wire f83. A by-pass 
condenser 95 is connected to the wire between 
the suppresser and screen grids of the tube 90 
and the other side of the condenser 95 is 
grounded. The plate 196 of the tube 90 goes to 
the primary of the audio step up transformer 
97, the other side of the primary being con 
nected to the radio frequency choke 98, which 
choke is connected at its other side to the supply 
line 83. The tube 90 and its associated circuits 
constitute a second conventional oscillating cir 
cuit. 
The secondary of the transformer 97 is con 

nected at one side to the control grid 98 of the 
57 type tube f 99, and the opposite end of the 
primary is grounded and a load resistor 200 is in 
parallel with the secondary of the transformer 
9. The screen grid 20 of the tube 99 is con 

nected to the voltage dropping resistor 202, the 
other side of which resistor 202 is connected to 
the supply line 83. A by-pass condenser 203 is 
connected between the screen grid 20 and the 
ground. The suppresser grid 204 of tube 99 is 
connected at one side to the cathode of the tube 
99 and a bias resistor 205 is connected at One 

side to the cathode of tube 99, the other side 
of which resistor 205 is grounded. A by-pass 
condenser 206 is in parallel with the resistor 205 
and is grounded at one side. The plate 207 of 
tube 99 is connected to the radio frequency 
choke 208 and the other side of the choke is COn 
nected to the supply line 83. Plate 27 goes to . 
the wire 209-note Figures 4 and 7. A by-pass 
condenser 20 is connected between the plate and 
the ground. The filaments of the tubes 4, 52, 
90 and 99 are all connected in parallel with the 
secondary of the step down transformer 2, the 
primary of the transformer 2 if being in parallel 
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with the alternating current supply 22. 
Attention is now specifically directed to Figure 

6. The control grid 23 of the 57 type tube 24 
is connected to the wire 58. The screen grid 
25 connects to the voltage dropping resistor 26, 
the other side of which resistor 26 goes to the 
volt supply line 27 of the power unit 2 f8 which 
power unit is grounded. A by-pass condenser 
29 is connected between the screen grid and 
ground of the tube 24. A suppresser grid 220 
of the tube 24 connects with the cathode of the 
tube 24 and a bias resistor 22 is connected be 
tween the cathode of the tube 24 and the 
ground. A condenser 222 is in parallel with the 
bias resistor 22. The plate 223 is connected to 
the coupling coil 224, the other side of the coil 
being connected to the radio frequency choke 
225 which connects to the supply line 27. A 
by-pass condenser 226 is connected to the wire 
between the coupling coil 224 and the choke 225, 
and the other side of the condenser is grounded. 
One side of the Oscillating coil 22 connects to 
the grid leak resistor 228, and grid leak con 
denser 229, the other ends of the grid leak re 
sistor and condenser being connected together 
and to the control grid 230 of the 57 type tube 
23. The other end of the Oscillator coil 22 is 
grounded. A tuning condenser 232 is in parallel 

one side. A tap on the oscillator coil 22 goes 
to the cathode of the tube 28. The screen grid 
233 and the suppresser grid 234 are connected to 
gether and go to the voltage dropping resistor 
235, the other end of which resistor 235 is con 
nected to the supply line 2. A by-pass con 
denser 236 is connected to the suppresser grid 
and screen grid of the tube 28, one side of the 
condenser being grounded. The plate 23 of the 
tube 23 connects to the coupling coil 28, the 
other side of the coll-being connected to the choke 
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239, and the other side of the choke being cor 
nected to the supply line 217. The by-pass con 
denser 240 is connected to the wire between the 
coupling coil 238 and the choke 289 and is 
grounded at one side. The tube 24 and its asso 
clated circuits constitute a modulating circuit' 
and tube 23 and its circuits constitute an oscil 
lating circuit. 
An oscillator coil 24 f is shown, one side of 

which goes to the grid leak resistor 242 and the 
grid leak condenser 243. The opposite side of the 
grid leak resistor 242 and the condenser 248 are 
Connected together and to the control grid 244 of 
the 57 type tube 246. The opposite end of the 
Oscillator coil 24 is grounded. A tuning con 
denser 246 is in parallel with the oscillating coil 
2 and one side of the condenser is grounded. 
A tap on the oscillator coil 24 is connected to 
the cathode of the tube 245. A screen grid 247 
and the suppresser grid 248 are connected to 
gether and go to the voltage dropping resistor 
249, the other side of which goes to the supply 
line 27. A by-pass condenser 250 is connected 
between the screen grid of the tube 245 and the 
ground. The plate 25 of the tube 245 is con 
nected to the primary of the audio step up trans 
former 252, the other side of which goes to the 
radio frequency choke 253 and the other side of 
which choke 253 goes to the supply line 27. The 
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tube 245 and its circuits constitute a second Oscil 
lating circuit. 
The secondary of the transformer 252 is con 

nected at One side to the control grid 40 of 
the 57 type tube 254, the other side of the sec 
Ondary being grounded. A load resistor 255 is 
in parallel with the secondary of the transformer 
252. The screen grid 256 of the tube 254 is 
connected to a voltage dropping resistor 257, the 
other side of which resistor 257 is connected to 
the supply line 27. A by-pass condenser 258 
is connected between the screen grid of the tube 
254 and the ground. A suppresser grid 259 con 
nects to the Cathode of the tube 254. A bias 
resistor 260 ronnects to the cathode of the tube 
254, the other side being grounded. A condenser 
26 is in parallel with the resistor 260 and has 
One side grounded. The plate 262 of the tube 
254 connects to the radio frequency choke. 263 
and the other side of this choke 263 goes to the 
supply line 27. The plate 262 is connected to 
the wire 264-note also Figure 7. A by-pass 
condenser 265 is connected between the plate 262 
of the tube 254 and the ground. This tube 254 
and its associated circuits constitute a high gain 
audio amplifier. 
Note particularly Figure 6 in conjunction with 

Figure 5, where it will be seen that the wire 
59 goes to the control grid 266 of the 57 type 

tube 267. The screen grid 268 goes to a voltage 
dropping resistor 269, the other side of which 
goes to the supply line 27. A by-pass condensor 
270 is placed between the screen grid 268 of the 
tube 267 and the ground. A suppresser grid 27 
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connects to the cathode of the tube 26. A bias 
resistor 2T2 is connected to the cathode of the 
tube 287 and is grounded at one side. A con 
denser 273 is in parallel with the bias resistor 
2T2. The plate 2 is connected to the radio 
frequency choke 27 S. The other side of the choke 
goes to the supply line 27. The plate 274 goes 
to the wire 278. A by-pass condenser 2 is 
connected between the plate 274 of the tube 2 
and the ground. The flaments of the tubes 24, 
23, 24, 25 and 267 are connected in parallel 
with the secondary of the step down transformer 
278, and the primary is connected in parallel with 
the alternating current supply 279. 
* Attention is now directed particularly to Fig 
ure 7. The wire 2 goes to the coupling con 
denser 280, the opposite side of which goes to 
the potentiometer 28, one side of which po 
tentiometer 28 f is grounded, and the rotatable 
arm of the potentiometer goes to the control 
grid 282 of the 76 type tube 288 and a by-pass 
condenser 284 is connected between the control 
grid 282 and the ground. The cathode of the 
tube 23 connects to the bias resistor 285 of 
which the other side is grounded and the by 
pass condenser 286 is in parallel with the bias 
resistor 285. The plate 28 of the tube 283 is 
connected to the primary of the step up audio 
transformer 288, the other side of which goes 
to the 300 volt supply line 289, which line 289 
goes to the voltage dropping resistor 290. The 
other side of the resistor 290 goes to the choke 
29 and the other side of the choke goes to one 
leg of the flament of the type 83 tube 292. The 

ss filter condenser 293 connects to one side of the 
choke 29 and the other side of the condenser 
is grounded, and the condenser 294 is connected 
to the opposite side of the choke 29 and the 
other side of the condenser 294 is grounded. 

40 The by-pass condenser 295 is connected between 
the supply line 289 and the ground. 
. The secondary of the audio transformer 288 
is connected at one side to the control grid 296 
for the type 42 tube 297, and the opposite side 
of the secondary is grounded. The screen grid 
298 of the tube 297 is connected to the supply 
line 299 which goes to the speaker field 300 and 
the other side of the speaker field goes to a 
second speaker field 30. The other side of the 
speaker field 30 goes to a third speaker field 
302, and the other side of the speaker field 302 
goes to the 400 volt supply line 303. The pri 
mary of the output transformer 304 goes to the 
screen grid 298 and the opposite side is con 
nected to the plate 805 of the tube 297. The 
Cathode of the tube 29 goes to the bias resistor 
36, which bias resistor is grounded at its oppo 
site side and the condenser .307 is connected in 
parallel with the bias resistor 306. The second 
ary of the output transformer 304 is connected 
in parallel with the voice coil 308 of the 
speaker-1. The filaments of the tubes 283 and 
297 are connected in parallel with the secondary 
of the step down transformer 309, and the pri 
mary of the transformer 309 is connected in par 
allel with the alternating current supply 30. 
These tubes 283 and 29 constitute a two-stage 
audio frequency amplifier establishing one chan 
nel of reception. 
Speaker-i is actuated by the tubes 283 and 

297 and their associated circuits. Speaker-2 is 
actuated by tubes 283a and 29a and their asso 
ciated circuits, the elements of which are des 
ignated by the Same numerals with the exception 
of the addition of the letter 'a' as described 
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with respect to the operating tubes and circuits 
for speaker-1. It should be noted in particular, 
however, that the coupling condenser 2a is con 
nected directly with the wire 24. It should also 
be noted that the screen grid 2a is connected 
with the primary of the transformer 84a and 
is also connected to the supply line 2. Supply 
line 28 is connected with the primary of trans 
former 288.a. and also with the resistor 2). The 
tubes 23a and 29 a constitute a second receive 
ing channel. 
Speaker-3 is actuated through the medium of 

the tubes 23b and 29b and the associated cir 
cuits which are similar and identical to the cir 
cuits for speaker- and speaker-2, and the 
various elements are designated by the same nu 
merals as were applied to speaker-1 and its 
operating circuits with the addition of the let 
ter "b'. The coupling condenser 280b is con 
nected to the line 2-note particularly Fig 
ure 6. The supply line 289 connects to the pri 
mary of the transformer 28b. The supply line 
299 connects to the screen grid 298b of the tube 
297b and the primary of the audio step up trans 
former 294b. The speaker-3 and its associated 
circuits and the associated tubes 283b and 297b 
and their associated circuits constitute a third 
receiving channel. 

It is not desired, however, to limit the number 
of receiving channels in this invention, as they 
may be multiplied both as to transmitters and 
receivers at the will of the builder and operator 
without departing from the spirit of the inven 
tion. 
The channel utilizing speaker-3 receives all 

of the distinguishable impressions upon the car 
rier wave due to the fact that it is connected 
through the wire 276 which joins it in Figure 6 
to the amplifying tube 25, which tube obtains 
E. input through the wire 59 which wire joins 
he tube 267 with the wire S9 in Figure 5. The 
coupling is shown through the coupling condenser 
f5 as directly connected to the output of the 
diode detector 52. By coupling at this particu 
lar place any distinguishable impression upon 
the carrier wave is readily picked up. The chan 
nels utilizing the speaker-1 and speaker-2 with 
their respective tubes and circuits as above de 
scribed, are joined through the wires 209 and 
264 respectively, designated in Figures 6 and 5. 
Both connections lead to the circuits that re 
form the indistinguishable impressions that are 
upon the carrier wave. 
The plate 3ff of the tube 22 goes to one 

side of the high voltage secondary of the trans 
former 32 and the plate 33 goes to the opposite 
side of the high voltage secondary to the trans 
-former 32. The center tap of the high voltage 
secondary of the transformer is grounded. The 
filaments of the tube 292 are connected in par 
allel with a step down winding 34 of the trans 
former 82. The primary of the transformer 32 

parallel with the alternating current supply 
Having thus described all parts and circuits 

in connection with my invention, I will now de 
scribe its operation. 
The transmitting system (note particularly 

Figures 1 to 4 inclusive) is arranged for trans 
mitting a composite carrier wave made up of a 
plurality of individually distinct modulating 
frequencies. By considering also Figures 5, 6 
and 7, it will be noted that means is also pro 
vided for receiving the composite carrier wave 
and splitting up the groups of modulating fre 
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quencies in a manner so that they are distributed 
through the proper channels to individual repro 
ducing unitS. 
For the purpose of simplification in the follow 

ing description, it should be understood that the 
microphone and speaker are referred to as the 
pick-up and reproducer units, but they may be 
replaced by any type of signal pick-up or repro 
ducer without departing from the spirit of the 
invention, for transmitting Sound, light, or any 
kind of signal, and it is not desired to limit the 
present invention to audio transmission and 
reception. 
When speaking into the mike-1 (note Figure 

1) with the battery 2 connected, there is set up 
a varying flow of direct current. In the Second 
ary circuit of the microphone transformer 8 
and associated parts (note Figure l) an alter 
nating current is produced with characteristic 
form of the pulsating direct current in its pri 
mary circuit. This alternating signal is applied 
to the grid input 24 of the tube 5. The cathode 
bias on tube 5 is produced by bias resistor 36 
which is properly by-passed by condenser 37 so 
as to satisfy the demand of the type 76 tube. 
The plate current that flows through the pri 
mary of transformer 26 which originally was a 
steady D. C. flowing current from the power unit 
28 will vary in accord with whatever signal char 
acteristic is present at grid 24 in tube 5. It will 
be noted that amplification has also taken place 
between the input and the output of tube 5. 
The secondary circuit of transformer 26 picks 
up the alternating signal current and produces 
the characteristic signal in an amplified form 
upon grid 30 on tube 6. The proper bias is 
obtained for tube 6 through the bias resistor 34 
which is properly by-passed by condenser 35 so 
as to satisfy the type 42 tube. The screen 
grid 3 maintains constant direct current poten 
tial from power unit 28. The current passing 
through the plate 32 is originally a steady direct 
current which comes through the primary of 
transformer 33 from power unit 28. This cur 
rent varies in accord with the characteristic sig 
nal input at grid 30 in tube s. This current is 
amplified once more. The signal therefore 
passes from mike-1 to the output transformer 
33 to the conventional two-stage audio amplifier 
in the manner just described. 
The secondary of the transformer 33 picks 

up the characteristic signal from the primary 
of the transformer 33 and supplies it to the 
electro-magnetic winding 40 of the electro-vi 
brating condenser 4f. As one speaks into the 
microphone, the signal flowing through the elec 
tro-magnet 40 is varied in accord with the op 
eration of the microphone and it is a well known 
fact that the magnetic field from such an elec 
tro-magnet will vary in accord with the signal 
presented within its winding. The fluctuating 
magnetic field set up vibrates the metal dia 
phragm 58 of the electro-vibrating condenser 4 f. 
The results So far produced are mechanical vi 
brations originally created from remote mike-1. 
The rest of the electro-vibrator 4 will be ex 
plained in the following. 
The tube 42 is connected in an oscillating cir 

cuit supplied from the power unit 28. 
constant oscillations are created by use of the 
oscillator coil 53. The tube 42 obtains its cor 
rect grid bias from the bias resistor 52, radio 
frequency choke 5 being inserted in this circuit 
to permit radio frequency current from getting 
into the bias supply. Cathode bias is obtained 

Steady. 

7 
through the oscillator coil 53. Radio frequency 
by-pass condenser 50 permits radio frequency 
currents to pass, but constitutes a bar to direct 
currents. The screen grid 43 of tube 42 and sup 
presser grid, 44 of tube 42 being connected to 
gether obtain their positive potential direct cur 
rent voltage from power unit 28 through resis 
tor 45. The radio frequency by-pass condenser 
4 by-passes to ground all radio frequency cur 
rents in the screen grid circuit. The plate 47 
of the tube 42 obtains its direct current potential 
from power unit 28 through radio frequency 
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choke 48, the purpose of this choke being to 
bar radio frequency from power unit 28. Steady 
or constant frequency oscillations are created 
due to this being a typical oscillating circuit: 
since the frequency of this oscillation is-deter 
mined by frequency controlling condenser S4 
and the oscillator inductance coil. 53. Any fre 
quency within the range at which they are de 
signed to operate may be selected by adjustment 
of the variable condenser 54. The stationary 
plate 55 and the vibrating plate 58 are insulat 
ed from each other by air as will be hereinafter 
described. Since plate 55 is stationary and 
plate 58 is variable, a small minute variable con 
denser is thus provided. This, as shown in the 
circuits, is connected in parallel with the con 
trolling condenser 54, and it is well known that 
if either one of the condensers in parallel are 
changed in capacity the total capacity will be 
different than their original setting. It is readily 
seen that the capacity of the electro-vibrating 
condenser 4 is changed or is varied in accord 
with the microphone audio pick-up through the 
medium of the electro-magnet or field of the 
magnet 40. . 
Attention is now invited to Figure 3 from 

which it will be noted that a second channel of 
signal pick-up is illustrated, the operation of 
which is identical to that as described and illus 
trated with respect to Figure 1, with the excep 
tion that a frequency controlling condenser sta 
is adjustable to a different setting so as to pro 
duce a different fundamental characteristic fre 
quency to be used for modulating. 
Note particularly Figure 4 which discloses a 

two-stage amplifier identical to the circuits en 
bodying the amplifier in Figure 1, in which the 
tubes 5 and 6 are comprised and the operation 
of this circuit is identical to the amplifier circuit 
comprising the lower portion of the circuit illus 
trated in Figure 1 with the exception of course, 
that the frequency produced by transformer 59b) 
does not actuate an electro-vibrator condenser. 
This frequency is directly used as one of the 
modulating frequencies. a 
In Figures 1, 3 and 4, it will be noted that 

wires 6, 63 and 3, respectively, connect to a 
Separate Suppresser grid in one of the radio fre 
quency amplifying tubes 2, 65 and 88, respec 
tively, of Figure 2. These coupling coils 59, 59a 
and 59b respectively, are in the bias circuits of 
the three amplifier tubes 2, 65 and 88. The 
bias is furnished by bias batteries 60, 60a and 
60b through the coupling coils. Each coupling 
coil is positioned in proximity to the oscillating 
coil of each circuit in Figures 1 and 3, and in 
Figure 4 is placed in proximity to the primary 
of transformer . Any frequencies set up or 
variation of frequencies within the oscillating 
colls or primary of the transformer f will be 
induced into each coupling coil. The bias volt 
age passing through the coupling coils is raised 
or lowered according to the frequency of the sig 
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inal that is picked up in the coupling coils due to 

the phenomena of voltage bucking, the result ob 
of the radio frequency power amplifier tubes 2, 
BS and so as to bias them separately and vari ably, which is necessary for amplitude modula 
tion by suppresser grid modulation which will 
be described in Figure 2. It is to be noted that 
in Figure 4 this is a conventional means of mod pulating the suppresser grid modulation, but in 
Figures 1 and 3 it is readily seen an unconven 
tional method is used inasmuch as higher fre 
quencies are used. The bias supplies for the 
radio frequency power amplifier tubes 2 and 

s: S will vary at a more rapid rate than the bias, 
supply for the tubes. For a known incoming 
signal of certain frequency the result produced 
in coupling coil 59b of Figure 4 will always have 
the same characteristic form. In Figure 3. where the same signal input frequency is used 
as in Figure 4, the output characteristie fre 
quency in coupling coil 59a may be varied bu 
t; the will of the operator, by adjustment of 

variable condenserts4a. In Figure 1, the same 
ses selective flexibility is maintained and should the 

operator desire a tuning condenser 58 may be set 
to produce frequencies in coupling coil 59 close 

far from frequencies obtained in Sea of Fig 
ure 3. The circuit shown in Figure 3 supplies ), another range of frequency which will always 
have the characteristic of the incoming signal. 

ried frequencies which deviate in 
A& cy in accord with the signal input in a 

35 mike-2. On the other hand, the circuit dis 
closed in Figurel supplies, a still further range 
of frequencies selected and separated and dis 
tinct from the range of frequencies set up in the 
other two channels and also deviates in accord with the signal input at i 
My system may be used with any type 

Enike-1. . . . . . . 
M. 2 . . . . . . ; if grid 

nodulation in the R. F. power amplifier produc 
ing amplitude modulation, 
The following is a description of the operation 

of the crystal control oscillator and the radio 
frequency power amplifier shown in Figure 2. 
In the oscillator tube and its associated parts 
and circuits, a pentode crystal oscillator circuit 
is shown supplied by a power unit 70. Proper 
grid bias is supplied by bias grid resistor 79 
which is properly by-passed by condenser 80. 
Radio frequency choke 2 bars radio frequency 
from the bias supply. The crystal TB is cut to 
vibrate at one certain frequency and is connected 
in the frequency controlling part of the circuit 
which is the control grid 76. The cathode is 
grounded providing the negative return, the tube 
is properly heated, and the proper positive direct 
current potential is present at the screen grid 
7 and suppresser grid 68 of the tube 66. A by 
pass condenser by-passes to ground any radio 
frequency current present upon the screen grid 
circuit. An additional by-pass condenser 72 by 
passes any radio frequency current which might 
enter the power unit-an inductance Oscillator 
coil 74 is in the tank circuit of the plate 73 of 
tube 66, and the tuning condenser being in par 
allel with it furnishes efficient adjustment of this 
tank coil. Oscillation is set up in this typical 
Oscillating circuit providing the inductance of 
coil 74 and the capacity of condenser 75 is such 
that a resonant circuit is equal to the frequency 
of the crystal 78. The oscillation produced is a 
steady - alternating current. This current is 
picked up by coupling coil 88 and with the use 
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tained being a varying bias voltage supply to each . . . . . . . . 

in parallel. The control grid bias to these tubes 
is supplied by the bias battery 97 through the 
choke 96, 
from the bias supply. . . . . 

by a screen grid parallel connection and is sup 
plied through the radio frequency choke 92 and 

; voltage dropping resistor 93 which in turn con 
nects with the power unit 94. A by-pass consis 
denser 02 is so placed as to also by-pass any 

tubes. 2, 5 and by condenser O4. The nega 
tive return for this amplifier is through the cen; 
tertap on the secondary of the step down trans 
former 09, which has sufficient radio frequenc 
bypass through condensers and it. The radio frequency amplifier tubes being of the pen 

citing energy providing the adjustment of co 

in the tank circuit will be of 
with the exciting frequency. The tank circuit will 
obtain radio frequency current through the radio as frequency by-pass condenser 04 from the plate 

. . . . . . . . . . . . . . . . . 2,145,188 

of condenser 84 the proper amount is supplied 
to the control grids of the radio frequency power 
amplifier tubes 2,65 and 88 which are connected 

which bars radio frequency current 
The filaments of the tubes 2.65 and as are 

properly heated and the proper screen grid direct 
current potential is maintained on all three tubes 

. . . . . . . . . - is to also by-pass any is radio frequency current which might enterpower 
unit 94. The tank circuit which is comprised of inductance coils and the tuning condense. 
fo is capacity coupled to the plate circuits of ; ; ; ; ; 

20 

The 
tode type, they do not require neutralization. 2s 
With all voltages present and also an exciting frequency applied to the control grids 85, 86 and 
8, these tubes will transfer and amplify the ex 

denseros is such as to Pue the properc pacity for the inductance fos. The adjustments 
a resonant nature 

circuit tubes. 12, 65 and 88. This current is the carrier wave current and is supplied directly to 
the antenna 0 by proper adjustment of the 
antenna condenser 08. The amplitude of this current is dependent upon the suppresser bias' 
present on the Suppresser grids 62, 64 and f4. 
As before stated with reference to Figure 1, the 
varying biasing voltages produced in wire 6 are 
dependent upon the units illustrated in Figure 1. 
Wire 6 leads to the suppresser grid 62 of the 45 
tube 2, and it is readily seen that the suppresser 
grid voltage bias at this particular suppresser 
grid may be varied according to the will of the 
Operator by adjustment of variable condenser 54 
in Figure 1. Referring to Figure 3, wire S3 con 
nects to suppresser 64 of tube 65. The coupling 
coil 59a Supplies the varying bias voltage for the 
suppresser grid 64. It will also be readily seen 
that the operator may adjust this varying bias 55 
Supply by adjustment of variable condenser 54a. 
Referring to Figure 4, wire f3 connects to the 
suppresser grid 4 in tube 88. The coupling coil 
59b supplies the varying biasing voltages for sup 
presser grid 4. It will be readily noted that no 
control is maintained by the operator outside of 
the adjusting of the incoming signal at mike-3. 
A radio frequency carrier wave is set up in the 
circuits illustrated in Figure 2 of a constant am 
plitude, the amplitude of which is varied by the 85 
circuits and description referred to in Figures 1, 
3 and 4. Each of the tubes 2, 65 and 88 produces 
Separate characteristic impressions upon the car 
rier wave by varying in amount of its amplitude, 
and each variation is controlled by the separate 70 
Sending channels. A complex wave is thus pro 
duced. 

The following is the operation of the receiter 
The incoming carrier wave is picked up by the s 
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antenna 2 and is produced in a grid circuit of 
the conventional radio frequency amplifier tube 
24. The associated parts and circuits of tube 
24 are of the conventional amplifier design and 
function in a conventional manner. The Com 
posite carrier wave frequency is produced in the 
primary of the radio frequency transformer 35. 
The control grid circuit of the tube 39 obtains 
the composite carrier wave frequency from the 
secondary of the radio frequency transformer 
35. The radio frequency amplifying tube 39 
and its associated parts and circuits are of con 
ventional design and function in the Conventional 
manner. The composite carrier wave frequency 
is produced in the primary of radio frequency 
transformer O7. In the tube 52 a typical diode 
rectifying circuit is shown which obtains its car 
rier frequency input from the secondary of coil 
47. The various impressions upon the composite 

carrier Wave amplitude are produced in the wire 
6 due to rectification. Coupling condensers 

55, 56 and 57 supply lead wires 58 and fS9 
with the three rectified frequencies that were 
originally used for modulation frequincies in the 
transmitting circuits. The control grid of tube 
52 in its modulating section is supplied with the 

frequencies just mentioned through the coupling 
condenser 55. 

Discussion will be confined to the reception of 
one channel of frequencies. In the plate cir 
cuit of the tube 52, one group of signal fre 
quencies are present in the coupling coil 67. 
The tube 52 is a double section tube, One Section 
being a diode rectifier, and the other section be 
ing a modulator, the associated parts and circuits 
being of conventional design, and functioning in 
a conventional manner. The tube 74 is a typical 
Self-controlled Oscillating circuit. The various 
parts of the circuits shown are of a conventional 
design and Operate in a conventional manner. 
The frequency controling condenser 75 deter 
mines the frequency at which this circuit will 
oscillate. The varying signal current present in 
the coupling coil 67 will have an effect upon the 
voltage in the oscillator coil 70 due to proximity 
of coupling. This will create a frequency devia 
tion in the oscillating frequencies just described. 
A varying frequency in accord with the signal in 
coupling coil f6 is produced in the coupling coil 
8. The tube 90 and its associated parts and 

circuits are in a conventional oscillating circuit 
and Operate in a conventional manner, condenser 
f 9 being the variable condenser that determines 
the frequency at which the circuit will oscillate. 
When condenser 9 is adjusted so as to pro 
duce a frequency that will equal the frequency 
condenser 75 has produced by its adjustment, 
when no signal is present in coupling coil 6, . 
then a zero beat will be produced in the primary 
of the transformer 97. The zero beat is obtained 
by heterodyning two constant frequencies pro 
duced by the oscillating tube 74 and 90. When 
a signal appears in the coupling coil f67 the fre 
quency of the oscillations produced by the tube 
74 will deviate. A deviation in frequency of 

either of the Oscillators will no longer result in a 
Zero beat and since the frequency produced by 
the Oscillator tube 90 is constant, the beat sig 
nals produced in the primary of the transformer 
97 will be equal to the sums and the differences 
of the two frequencies at any one instant. The 
sums of the frequencies being useless to this in 
vention due to the fact that the equipment foll 
lowing is not responsive to those frequencies. 
This leaves only the differences as useful fre 
quencies. As stated in connection with the 

9 
transmitting circuits, the indistinguishable mod 
ulating frequencies are varied or deviate in ac 
cord with the microphone pick-up. Therefore, the 
signal current present in the coupling coil 67 
varies in accord with the microphone pick-up. 
If this variation is in accord with the micro 
phone pick-up, then the beat frequency produced 
in the primary of transformer 97 will also vary 
and be equal to the frequencies picked up by 
the microphone. The Secondary of transformer 
97 produces to the grid circuit of the conven 

tional high gain audio frequency amplifying tube 
9 a signal of audible frequencies. The associated 

parts and circuits in connection with the tube 99 
are of conventional design and functionin a Con 
ventional manner. The lead wire 209 goes to the 
Coupling condenser 280 in Figure 7. This cou 
pling condenser couples the audio frequency 
output of tube 99 to the control grid input of 
audio frequency amplifying tube 283. Tube 283 
and its aSSOciated parts and circuits is a Conven 
tional audio frequency amplifier and functions 
in a conventional manner. The audio frequency 
signal is introduced into the primary of the trans 
former 288, the secondary of transformer 288 
feeds the audio signal into the control grid cir 
cuit of tube 97. The tube 297 and its asso 
clated parts and circuits is a conventional audio 
frequency amplifier and functions in the con 
ventional manner. The primary of transformer 
304 obtains the audio signal in a greatly ampli 
fied form. The secondary of the output trans 
former 304 feeds the voice coil 308 of speaker-1. 
Speaker-1 is a conventional speaker and op 
erates in a conventional manner. 

Referring to Figure 5, the circuits disclosed 
constitute a second receiving channel which may 
be duplicated, and also a third receiving chan 
nel. The second receiving channel made up of 
tubes 24, 23, 254 and 245, are identical and 
function in the same manner as the circuits and 
tubes just mentioned, namely, tubes 52, 74, f 90 
and 99, respectively. The second receiving 
channel obtains the input signal through the 
wire 59 which is connected in Figure 5 to the 
coupling condenser f36. The signal output in the 
Second receiving channel is sent through wire 
264 to the coupling condenser 280a in Figure 7. 
The frequency controlling condensers 232 and 
246 are adjustable in the same manner as de 
scribed above but so as to perform in a manner 
So that the beat frequency output in the pri 
mary of transformer 252 is of the proper audio 
frequencies. 
is but one proper adjustment of each condenser. 
It is shown that each of the receiving channels 
and 2 are tunable so as to receive separate and 

individual microphone pick-ups. Now, referring 
to Figure 7, the coupling condenser 280a feeds 
the two-stage audio amplifier which is conven 
tional, and an exact duplicate of the two-stage 

rectly above in Figure 7, consisting of the tubes 
297 and 283. The conventional speaker-2 pro 
duces the output of this audio frequency ampli 
fier. A third channel is used to reproduce any 
distinguishable impression upon the composite 
carrier wave that may be present. Referring to 
Figure 5, the coupling condenser. 57 feeds the 
wire 59 which leads to the control grid of the 
tube 267 in Figure 6. This tube and its associ 
ated parts and circuits is a conventional high 
gain audio frequency amplifier and functions in 
a conventional manner. The Output of this tube 
goes to the wire 276 which goes to the coupling 
condenser 280b in Figure 7. This coupling con 
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denser feeds the input of a two-stage audio fre 
quency amplifier i. e. tubes 283b and 29b. This 
amplifier and its associated parts and circuits 
are Conventional and operate in a conventional 
manner. The conventional speaker-3 reproduces 
the Output in a conventional manner. The con 
ventional power supply for all units and cir 
cuits in Figure 7 is shown at the bottom of the 
diagram and consists of the tube 292 and its as 
Sociated parts and circuits. 

Summary 
By carefully considering Figures 8 and 9, it will 

be noted that general diagrams are shown illus 
trating the transmitting and receiving system, 
and for convenience I will describe the passage 
of an audio wave from the microphone to the 
loud Speaker of the transmission and receiving 
System as follows: 

Referring to Figure 9, sound waves are picked 
up by the microphone 7, a pulsating direct cur 
rent as described by wave form f is created, the 
amplifier D amplifies wave form , and produces 
an alternating current as shown by Wave form 
2. The Oscillator F creates a constant alternat 
ing frequency, as shown by wave form 5. The 
wave form 2 operates the electro-vibrating con 
denser E which in turn frequency modulates 
wave form 5 so as to produce wave form 3. Wave 
form 3 is constant in amplitude but varies in fre 
quency in accord with wave form 2, Crystal 
Oscillator H creates constant alternating current 
frequency, as shown by wave form 6. Wave form 
6 excites the power amplifier G and the ampli 
fied output of amplifier G is of the same fre 
quency as oscillator H. The varying frequency 
wave form 3 amplitude. modulates power ampli 
fier G so as to produce Wave form 4. Wave 
form 4 is the composite carrier wave of the same 
frequency as crystal oscillator H and is emitted 
by antenna O. 

Referring to Figure 8, the composite carrier 
wave created in Figure 9 is received by the an 
tenna 2, and is of a very weak amplitude 
shown by wave form 3 O. Radio frequency am 
plifier J amplifies wave form 30 and produces 
wave form 3 of greater amplitude. Radio fre 
quency amplifier K amplifies wave form 3 f so 
as to produce wave form 32 of still greater am 
plitude. It is noted that wave form 32 has the 
same identical characteristics that the original 
composite carrier wave had. Demodulator B rec 
tifies wave form 32 and produces all the im 
pressions that vary its amplitude and is shown 
by wave form 33. Oscillator M creates an alter 
nating current frequency, as shown by wave form 
34 and the wave form 33 is of a direct cur 
rent but pulsates at a fairly high frequency rate. 
The wave form 34 is frequency modulated 
through the modulator N by wave form 33 and 
wave form 35 is produced as the result. Wave 
form 35 has a constant amplitude but varies in 
frequency in accord with the modulating signal 
Wave form 33. A second oscillator O creates 
an alternating current frequency as shown by 
wave form 37. The frequency of wave form 3 
is equal to the frequency of wave form 34. 
When there is no modulating signal wave form 
33, zero beat is obtained between these two fre 
quencies by method of heterodyning. When fre 
quency modulation takes place in modulator N 
wave form 35 deviates and produces a beat fre 
quency by method of heterodyning with wave 
form 37, in the mixer of demodulator P. The 
beat frequency created is shown by wave form 

36 and is of audio frequency. Audio frequency 
amplifier R amplifles wave form 38 so as to pro 
duce wave form 38 and actuates the reproducing 
speaker S, which creates the Sound waves. 
The above summary constitutes a description 5 

of One channel of transmission and receiving 
communication. It should be understood that 
these channels may be multiplied so that a plu 
rality of channels may be utilized for transmis 
sion and receiving purposes over the same car- 0 
rier Wave at the same time, the present summary 
merely being typical of the functioning of the 
various elements of the transmission and receiv 
ing system. 
The above summary also constitutes an ideal is 

description of a secret transmitter and receiving 
System. 
By referring to Figures 10 to 12 in detail and 

by noting the previous description, it will be seen 
that the particular type of electro-vibrating con- 20 
denser which I use in conjunction with my sys 
tem comprises a casing 4f 2 previously described, 
within which casing 42 are mounted the electro 
magnets 40 which electro-magnets are insulated 
from the casing 42. This casing 4 f2 is provided 2 
with a binding post 320 which is grounded. The 
wires 32 and 322 which lead from the electro 
magnets 20 pass through the insulated grommets 
carried by the casing 42 and are connected to 
the secondary of the transformer 33, such as is 30 
indicated in Figure 1, or 33a as is indicated in 
Figure 3. This transformer constitutes the out 
put of the audio amplifier. A diaphragm plate 
58 preferably made of tin or any flexible mag 
netic material is secured to the top edge of the as Casing 42 and a non-magnetic plate 55 is spaced 
from the diaphragm plate 58 by means of an in 
sulated washer or gasket 323. An insulated cap 
324 is threaded over the top of the casing 42 
to bind the parts in position. A binding post 
325 extends through the cap 324 and this is con- 80 
nected to the wire 9, as shown in Figure 1, or 9a 
as shown in Figure 3, depending upon the cir 
cuit in which the electro-vibrating condenser is 
located. 
The electro-magnets 40 comprise preferably 45 

iron cores and suitable insulated windings. A 
magnetic field is set up from the output of the 
audio amplifier connecting at wires 32 f and 22. 
The magnetic field varies in proportion in intensity 
in accord with the output of the audio amplifier. 50 
An intense magnetic field vibrates the diaphragm 
58 with greater amplitude causing greater fre 
quency deviation in the oscillator circuits of Fig 
ures 1 and 3. The stationary plate 55 and the 
vibrating plate 58 are spaced and insulated by 
the insulated washer 23 so as to produce a large 
area condenser with small capacity and yet so 
that the diaphragm plate 58 and plate 55 do not 
touch each other when vibrating according to O 
suitable adjustments of the audio amplifier. The 
stationary plate 55 and the vibrating plate 58 are 
given a coating of high frequency insulating 
laquer as prevention against becoming a shorted 
condenser in the event that they should come into 0.5 
contact or become too close together. The space 
between the diaphragm plate 58 and the plate 55 
may be either air filled or constitute a vacuum 
without departing from the spirit of the inven 
tion. The insulating laquer is not placed on the to 
part of the diaphragm 58 that rests upon the cas 
ing. It is at this point that the diaphragm obtains 
a grounded connection. 
Having described the invention, what claim 

as new is: s 
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1. An electro-vibrating condenser comprising a 

casing, electro-magnets mounted within and in 
Sulated from said casing, means-for energizing 
said magnets, means for grounding the casing, 
means for closing one end of the casing, an elec 
trical connection with said means, and a dia--- 
phragm of magnetic material adapted to be 
actuated by said magnets and spaced from said 
means for closing said casing. 

2. An electro-vibrating condenser comprising a 
Casing of conducting material, electro-magnets 
carried by and insulated from said casing, a 
closure cap of insulated material removably clos 
ing one end of said casing, a conducting plate 
carried by said cap, a diaphragm of magnetic ma 
terial spaced from Said plate and grounded upon 
said casing, insulating means interposed between 
the diaphragm and the first mentioned plate 
whereby the diaphragm will be spaced and in 
sulated from said first mentioned plate, and an 
electrical connection for said first mentioned 
plate, said diaphragm being of flexible material 
and free to vibrate between the electro-magnets 
and said first mentioned plate. 
'3. A system of the class described comprising 

means for setting up and transmitting a carrier 
wave, a frequency modulated oscillator for pro 
ducing modulated indistinguishable frequencies in 
the carrier wave, an electro-vibrating condenser, 

1. 
a typical two-stage amplifier and a signal pick 
up, a frequency-controlling circuit actuating said 
Oscillator, an output for said two-stage amplifier, 
Said electro-vibrating condenser coupling said 
output of said two-stage amplifier to the fre 
quency controlling circuit of Saii oscillator, an in 
put for said amplifier coupled to the signal pick 
up unit, a carrier wave receiving and rectifying 
means, and a carrier wave re-forming means for 
re-forming the carrier Wave and rendering the 
frequencies distinguishable. 

4. A system of the class described comprising 
means for setting up and transmitting a carrier 
wave, a frequency modulated oscillator for pro 
ducing modulated indistinguishable frequencies 
in the carrier wave, an electro-vibrating con 
denser, a typical amplifier and a signal pick-up, 
a frequency controlling circuit actuating Said 
oscillator, an output for said amplifier, said elec 

0. 

5 

tro-vibrating condenser coupling said output of 0. 
Said amplifier to the frequency controlling circuit 
of said oscillator, an input for said amplifier coul 
pled to the signal pick-up unit, a carrier wave 
receiving and rectifying means, and a carrier 
wave re-forming means for re-forming the carrier is 
Wave and rendering the frequencies distinguish 
able. - 
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