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To all whom, it may concern: 
Be it known that I, RAY MOND A. HEISING, 

a citizen of the United States, residing at 
East Orange, in the county of Essex and 
State of New Jersey, have invented certain 
new and useful Improvements in Systems 
for the Transmission of Intelligence, of 
which the following is a full, clear, concise, 
and exact description. w 
This invention relates to systems for the 

transmission of intelligence in which the 
amplitude of successive oscillations of high 
frequency are varied in accordance with the 
lower frequency forms of the message, deliv 
ered. Its object is to simplify the mecha 
nism and increase the effectiveness of the ap 
paratus required for the production of the 
modulated oscillations. 
To these ends the invention embodies two 

thermionic repeaters in series, one of which 
has its input connected in circuit with a 
generator of high frequency oscillations, 
and the other its input in circuit with a 
telephone transmitter or other device for 
sending a message. 
The invention is adapted for embodiment 

in systems of wireless telegraphy and te 
lephony and in so-called high frequency 
wire systems of telephony and in general 
wherever a receiving device is rendered sen 
sitive to signaling impulses or waves of low 
frequency by means of sustained electric or 
electromagnetic waves of high frequency 
transmitted from the sending station. 
The two thermionic repeaters in series, 

above referred to, are preferably of the 
audion type. By varying the potential in 
the input circuit of one of the repeaters, as 
for example, by connecting a transmitter 
or other device for sending a message in cir 
cuit with one of the electrodes, say the grid 
of the audion, the sustained oscillations, it 
has been found, are then modulated in ac 
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cordance with the message to be sent. The 
message may be received or recorded in any 
desired manner at the distant station. 
The invention will be set forth in the 

following detailed description taken in con- . 
nection, with the accompanying drawing, 
which illustrates a system of circuits em 
bodying the invention. . Referring to the drawing, the audions 1 
and 2, the elements of which are inclosed in 
evacuated vessels or vacuum tubes as usual, 

are connected in series, that is to say, the 
two audions have a common output circuit. 
This common output circuit includes the 
heated filament or cathode 3 and the out 
put anode or plate 4 of the audion 1 and 
the heated filament 3 and the output anode 
or plate 4' of the audion 2. Included in 
this common output circuit may be located 
a battery 5. 
The input circuit of the audion 1 includes 

the heated filament or cathode 3 and the in 
put electrode or grid 6. United with the 
input circuit of the audion 1 is a source 10 
of high frequency potential. The input cir 
cuit of the audion 2 includes the heated fila 
ment or cathode 3' and the input electrode 
or grid 6'. United with the input circuit of 
the audion 2 is a source of low frequency 
current, as for example, a telephone line or 
other apparatus 11 suitable for producing 
low frequency potential variations. 

Included in the common output circuit of 
the two audions is one of the windings 7 of 
a transformer, the other winding 8 of which 
leads to the antenna of a wireless system, 
or to the line of a wire system according to 
the particular use to which the apparatus 
is put. - 
The operation of this system is as fol 

lows: The audion 1 is rendered active by 
the heated filament 3, which emits a stream 
of negative ions across the space interven 
ing between it and the positively charged 
plate 4. This stream passes through the 
interspaces of the grid 6. The battery tends 
to maintain a steady flow of current in the 
output circuit, which includes the ionized 
space between the plate 4 and the filament 
3. The flow of current across the ionized 
space, however, is not steady but is caused to 
fluctuate at a very high frequency by reason 
of the high frequency potential connected 
with the input circuit of the audion. The 
high frequency currents in the output cir 
cuit are transmitted by the repeating coil 9 
into the line or antenna to which the sec 
ondary winding 8 may be connected. 
By means of the telephone transmitter or 

other sending de ice, connected in the in 
put circuit of the audion 2, the amplitude 
of the sustained oscillations in the common 
output circuit of the two audions is modi 
fied or modulated in accordance with sound 
waves which are of the lower order of fre 
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quency. This may be explained as follows: 
The voltage across the high frequency vacu 
um tube 1 is equal to the voltage of the bat 
tery 5 minus the drop across the speech 
vacuum tube 2. If the potential of the grid 
6 of the speech vacuum tube is lowered, for 
example, the output or space current in both 
must change. But as it takes more voltage 
to send the resulting space current through 
the speech vacuum tube 2 than through the 
high frequency vacuum tube 1, whose 
potential has not been changed, the voltage 
across the high frequency vacuum tube will 
be lowered and the space current decreased. 
It thus appears that the speech vacuum tube 
2 acts as a voltage changer for the high fre 
quency vacuum tube 1. Thus, each pulsa 
tion of potential, caused by speaking 
through a transmitter connected in circuit 
with the input of the speech vacuum tube 
2, is effective in producing a corresponding 
variation in the amplitude of oscillations of 
current and therefore of energy in the out 
put circuit common to two vacuum tubes 
and likewise in the line or antenna. 
What is claimed is: 
1. The combination with two thermionic repeaters connected in series and having a 

common output circuit, of a source of high 
frequency potential united with the input 
circuit of one of said repeaters, a source of 
low frequency potential variations united 
with the input circuit of the other repeater, 
and message transmitting means united 

grid 

with the common output circuit of said re 
peaters. 

2. The combination with two evacuated 
vessels and means, including a cathode in 
each vessel, for producing a state of ioniza 
tion in said vessels; of an input anode and 
an output anode in each of said vessels; a 
common output circuit including said out 
put anodes in series; an independent input 
circuit for each of said vessels, each of said 
input circuits being connected to the corre 
sponding input anode; means connected 
with one of said input circuits for producing 
high frequency potential therein; and means 
connected with the other input circuit for 
producing low frequency potential varia 
tions in said last mentioned input circuit. 

3. The combination with two audions 
having a common output circuit and each 
having an independent input circuit, of a 
source of high frequency potential united 
with the input circuit of one of said au 
dions, a source of low frequency potential 
variations united with the input circuit of 
the other audion, and message transmitting 
means united with the common output cir 
cuit of said audions. 

In witness whereof, I hereunto subscribe 
my name this 13th day of November, A.D. 
1914. ... . . . . . . 

RAYMOND A HEISING. 
Witnesses: . . . . . 

E. EDLER, 
K. L. STAHL. 

35 

40 

45 

50 

60 


