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o all whom ¢ may concern:

a citizen of the United States, residing at
Schenectady, in the county of Schenectady,
State of New York, have invented certain
new and useful Improvements in Wireless
Signaling Systems, of which the. following
is a specification. - ; :

My present invention relates to wireless
signaling systems and more particularly to
a new and improved means for receiving

. signals sent from a distant station by means

- frequency.

of electromafnetic waves of a determined

n carrying my invention into
effect T make use of one or more electron
discharge tubes such, for example, as those
described and claimed in my copending ap-

- plications, Serial Nos. 795,609 and 795,610,

filed October 16th, 1913, arranged in co-
operative relation with a local source of
energy for producing electromagnetic waves
of a given frequency differing slightly from
that of the received waves. By arranging
the different instrumentalities in the proper

- relation to the received waves I am able to-

device, an
or example,

receive in a suitable receivin
ordinary telephone receiver

- signals produced by the waves of deter-

- to imply high frequency current or

mined. frequency to the exclusion of signals

‘produced by waves of a different frequency.

By the term “waves” as used in this specifi-
cation and the claims which follow I mean
oten-
tial variations irrespective of whether in the
course of such. variations the current or po-
tential changes in-sign. ' :
The novel features which I believe to be
characteristic of my invention I have poiut-
ed out with particularity in the claims ap-
pended hereto. The invention itself, how-

ever, both as to the details of its organiza- .

~ tion and its mode of operation will best be
* understood ‘by reference to the following de-

" accomplished.

scription takeén in conmection with the ac-’
‘companying drawing in which Figures 1, 2
and 3 show respectively three different com--

binations whereby the desired result may be

In carrying out my invention as shown in

Fig. 1 the waves from the distant station .
having means for sending waves of a deter--

" mined frequency are received by means of
- the antenna 1 which may be connected to

ground - through the “condenser 2. The

‘which may be adjusted. S?
slightly from that of the receiv

‘The length of these

. ~ waves thus received are impressed upon the
Be it known that I, Irvine Lanemuir,

grid circuit of the electron discharge tube 3

‘by means of the transformer 4. By this
grid 5 of the electron discharge.

means the ‘
tube is given alternately negative and posi-
tive potentials, the frequency of the change
in the grid potential depending upon the

frequency of the received waves. The plate
- eircuit of the electron discharge tube com-

prises the cathode 6 of filamentary form,

: ﬁrovided with a local source of current 7 for
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eating the same, an anode 8, an indicating -

device for receiving the signals which in this

case is shown as a telephone receiver 9, a.

local battery 10 and a coil 11 which is sup-
plied with ‘a suitable source of high fre-
quency waves. The local soarce of high fre-

‘quency waves here indicated consists of an
‘alternator 12 having in its external circuit a

coil 13 inductively coupled with the coil 11.
Any other source of high fre(%uency. waves
may, however, be used, the frequency of
as to differ
ed waves.
will be seen that with this arrangement the
anode 8 also becomes alternately negative
and positive. When the frequency of the
received waves and of the locally generated
vwaves differs there will be periods when the
anode 8 is positive and the grid 5 is positive
at the same time. The length of these
periods will of course- depend upon how
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near the two sets of waves approach phase -

opposition. There will also be similar peri-
ods when the anode is positive and the grid

'is negative, when the anode is negative and

the grid positive, and when the anode is

_negative and the grid negative. Current

will flow freely through the plate circuit,
however, only during those periods when the
anode is positive and the grid positive.
eriods and the ampli-
tude of the current
zero when the two waves are in phase, to a
maximum when the two sets of waves are

‘directly opposite in phase and will then de-
in. Tnasmuch as these

crease to 2ero &

ow will increase from .
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periods during which current will flow are -

Y

of very high frequency, each individual im-

pulse of current will have no effect on the

telephone recejver. In_ combination, how-
ever, the impulises will have the effect of a

continuous current which & gradually -in- .
O!“e&ses in amplitude from zero to a maxi- .
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-an _ordinary telephone receiver.

2

mum value and then decreases again to zero
and as a result beats will be -heard in the

. telephone, the frequency of the beats being

dependent upon ‘the group frequency of the
current impulses set up in the plate cireuit
and this group frequency in turn being equal

to the difference in frequency of the two sets

of waves. With this arrangement the only
signals which can be received are those
which are transmitted by means. of waves
which differ in frequency from those pro-
duced by the local source by an amount
which is within the range of audibility of
Waves
which differ in frequency from the locally
produced waves by a greater or less amount
than the audible frequency -of the receiver
will produce no effect. ‘

In some cases it may be desirable that the
positive half wave of the local source which
1s impressed upon the anode be made greater
than the negative half wave. To provide
for this a battery 10 may be employed hav-
ing its positive pole connected to the anode.
@ successive impulses of current which
flow in the plate circuit, having a high fre-
quency, would be choked back by the in-
ductance of the telephone receiver.

vent this a condenser 14 may be shunted

-across the terminals of the receiver. In some

cases it will be found desirable also to em-

- ploy a battery 27 in order that the numeri-

cal value of the negative potential imposed

. upon the grids 5 and 24 may be greater than
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- of the grid will ‘always be negative.,
-other hand, it may be found desirable in
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- electron discharge tube 16.

@5

- the plate circuit of

that of the positive potential. It may even
be found advantageous in some cases to
make the battery so large that the potenti}il,l
On the

Some cases to so connect the battery that a
positive potential ‘will be imposed on the
grid. Tt will of course be understood that
other suitable forms of current operated de-
vices than a telephone receiver may be used
for receiving the signals.

In some cases the energy of the received
waves may be so small that the amount of
energy which may be controlled thereby in
the tube will be too small
to give an easily audible signal in the tele-
phone receiver. ” In such cases, however, the
current fluctuations produced may be easily
amplified by the arrangement which T have
shown in Fg . 2. In place of the telephone
receiver in the plate circuit in this case T
may'u‘% & high resistance 15 which is also
connected in the grid circuit of a second
is eircuit in
addition to the grid 17 and the cathode 18
mgy also include a battery 19. This battery
may be so connected that normally the grid
17 has a positive charge. In this case our-
rent from the local bat 20 will always
flow in the plate circuit of the second tube
in which the receiver 9 is included. When

To pre- |

-a local source of a

1,280,768

current flows through the plate circuit of the
first tube the drop of potential in the plate
circuit will principally take place in the
high resistance 15, and this will cut down
the positive charge on the grid 17 due to
the battery 19. This will decrease the cur-
rent flow through the plate circuit of the
second tube and the current fluctuations set
up in this manner will produce beats in the
telephone receiver in a similar manner to
that described in connection with Fig, 1.
In Fig. 8 T have indicated diagrammati-
cally a system in which the current fluctus-
tions which produce the beats are produced
directly in coil 21. In this case the coil 22
in the antenna circuit and the coil 23 in the
circuit of the local source of waves -are
placed in inductive relation to each other.
Both of these coils are also located in induc-
tive relation to the coil 21 and the resultant

Wwave set up in that coil is caused to act upon

the grid 24 of the electron discharge tube
25. This resultant wave will act on the plate
circuit of the tube 25 in such a way as to
permit a flow of current through the re-
ceiver 9 in that circuit which will produce
beats in the receiver. In this case, if the
alternator 12 is used it will be found desir-
able to employ a variable resistance 26 or
other controlling device in the circuit of the
local wave source in order that the ampli-
tude of the Iocal waves may be adjusted so
that it will be approximately the same as
that of the received waves. Otherwise the
local waves would drown out the received
waves and the resultant effect in the coil 21
would be largely due to the local wave
source. An adjustable condenser 28 may be
placed in the grid circuit of the electron dis-
charge tubes 8 and 25 as & means for making

‘these circuits resonant to the waves im-

pressed thereon. , ,
While I have shown and described only
three organizations whereby my invention
may be carried into effect, it will be apparent
that many medifications thereof ay be
made without departing from the scope of
my invention. I do not wish to be limited
to the particular forms of apparatus indi-
cated as other forms may also be used for
the same purpose.
What I claim as new and desire to secure
by Letters Patent of the United States, is:—
1. The combination in a- receiving system
for wireless telegraphy of an electron dis-
charge tube ha,vin%
fernating current energy
plate circuit of said tube
waves having & frequency

connected in the
for producing

.slightly different from that of the waves

which are to be received and
pressing upon the grid circuit of said tube
the received waves to produce in the plate
circuit of the tube current fluctustions of
regularly varying amplitude having g group
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grid and plate circuits, _
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means for im- -
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' frequency equal to the difference in fre-
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- queney of the received and Iocally._produced
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‘waves.

2. The combination in a receiving system

for wireless telegraphy of an electron dis-’

charge tube having grid and plate circuits,
a local source of alternating current energy

connected in the plate circuit of said tube -
Afor producing waves having a frequency
slightly different from that of the waves’

which are to be received, means for impress-
ing upon the grid circuit of said tube the
received waves to produce in the plate cir-

cuit of the tube current fluctuations of regu-

larly varying amplitude having a group fre-

- guency equal to the difference in frequency

of the received and locally produced waves,
and indicating means adapted to give indi-
cations of a frequency equal to the group
frequency of the current fluctuations. ‘

3. The combination in a receiving System
for wireless telegraphy of an evacuated re-
ceptacle centaining at least two electrodes
and a controlling -grid, a local source of
alternating current energy conmnected in a

© ¢ircuit which includes said electrodes hav-
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ing a frequency slightly different from that
of the waves which are to be received and
means for impressing upon said controlling

grid the potential of the received waves.

4. The combination in a wireless réceiving
system of an electron discharge tube having
grid and plate circuits; a local source of al-
ternating current energy included in the
plate circuit of said tube and having a fre-
quency slightly different from that of the
waves to be received, and means codperating
with said tube and said source of energy for

producing beats in a telephone receiver hayv--

ing a frequency equal to the difference in

frequency of the received waves and the

local source of energy.

'5. The combination in a wireless receiving

system of an evacuated receptacle containing
at least two electrodes and a controlling
grid, a local source of alternating current

‘energy connected in a circuit between said
‘electrodes and having a frequency slightly

different from that of the waves which are to
be received, and means for causing a current
of regularly varying amplitude having a
group frequency equal to the difference in

frequency of the received waves and thelacal.

tween said electrodes. .
6. The combination in a receiving system
for wireless telegraphy of an evacuated re-

source of energy to flow iil“the circuit be-

ceptacle containing at least two electrodes .

and a-controlling grid, a local source of al-

ternating current energy connected in a cir-
cuit between said “electrodes -having a
frequency slightly different from that of the
waves which are to bé received, and means

for impressing upon said grid the potential -

of the received waves to cause to flow be-
tween said electrodes a current of regularly
varying. amplitude having "a group fre-

‘quency equal to the. difference in frequency

of the received waves and the local source
of energy. . . B o

7. A wireless receiving system comprising
an electron discharge device having plate
and grid circuits, means for impressing re-
ceived waves upon the grid circuit and
means independent of said device for. pro-

cuit, alternating current of -a slightly dif-
ferent frequency from that produced by the
received waves. i

8. A wireless receiving system comprising

.an_electron discharge device having plate

and grid circuits which: are entirely inde-
pendent of each other except for the cou-

pling between the electrodes of the device,

means for impressing received waves upon

the grid circuit, and means independent of -

said device for producing and impressing
upon the plate circuit alternating current of
a slightly.different frequency from that pro-

.duced by the received waves.

9. A wireless receiving system comprising
an electron discharge device having plate
and grid circuits, means for impressing re-

ceived waves upon the grid circuit, a source .
of direct current in the plate circuit, and
means independent of said device for pro--

ducing and impressing upon the plate cir-
cuit alternating current of a slightly differ-
ent frequency from that produced by the re-
ceived waves. ‘
“In witness whereof I have hereunto set
my hand this 27th day of December, 1918.
) IRVING LANGMUIR.
‘Witnesses: o ’
Wintram C. WHITE, |
Bexsamixy B. Hur.
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