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1o a,ZZ_w?zom-it may concern:
Be 1t known that I, Lee DE. FOREST, a
citizen of the United States, and resident of

the city of New York, borough of Manhattan,

m the county and State of New York, have
invented certain new and useful Improve-
ments - Wireless Signaling Apparatus of
which the following is a specification.

My invention relates to improvements in
wireless signaling apparatus whereby a mul-
tiple syntony may be employed in communi-
cating signals, that is more than one set of
differently tuned wave trains may be used,
the receiving apparatus responding only
when wave trains of both frequencies are re-
celved. | ' |

My mvention consists of the novel parts
and combinations. thereof hereinafter de-
seribed and particularly pointed out in the
claims. | N
- Figures 1, 2 and 3 show different forms of

receiving apparatus embodying the principle

of my invention, and Fig. 4 shows a form of
transmitting or sending apparatus .adapted
for use with my invention.

The accompanying drawings illustrate my

~invention in forms now preferred by me but

do not dlustrate -all the forms in which it
may be embodied. They are however suf-
ficient to make clear the principles of my in-
vention. These each show a plurality of
separate and differently tuned wave collect-
ing systems, a corresponding number of co-
herers or other wave-respounsive devices and
a common recerving or indicating instrument

~which is so designed and connected with the
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Various wave-responsive members that it is
operated only when all of them are affected,

each by waves of the frequency correspond-

ing with that for which its receiving system
1s designed. By this plan the number of sets
of mmstruments or stations within the same
field of influence which may be simulta-
neously operated without interference, may
be.largely increased. 1 have herein only

shown apparatus designed for operation by
two sets of tuned waves of different periods |

but it is evident that the principle may be
arpplified so as to require a greater number
of sets of wave trains to operate the appa-
ratus. e
-Referring-to Fig. 1, A and B répresent two
wave collscting or receiving conductors, each
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wave-responsive devices.

a particular period, but such wave trains

differing in period from each other. To each

of these antenns or wave-collectors is con-
nected a receiving circuit or conductor tuned
to the same frequency. The form of this re-

celving circuit or conductor is immaterial

provided that it has the selective 'quality
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which causes it to respond to waves of its

particular frequency while being unrespon-

sive or poorly responsive to wave trains of .

other frequency. I have herein shown for
such recelving circuits, parallel conductors as

a, o' and b, b*, constituting what 1s known in
the art as Lecher conductors, as I have found
such conductors to possess the desired select-

ive quality in a high degree. The corre-

sponding ends of the two conductors forming
the IL.echer conductors are connected, one

with the antenna and the other with the

earth or other capacity. Between these

conductors at their other ends or at any other
Eoint where occurs a loop of waves of the
sind (electro-static or electro-magnetic) by

which the wave-responsive device 1s designed

to operate, is placed such wave-responsive
device'as R, R}, R~ - _
A single indicating or receiving instru-
ment 1s shown which 1s common to all the
_ This recerving in-
strument may be of any desired form.  That
herein shown is a telephone receiver. In
Kig. 1 1 have shown two local circuits having
a common branch:in which 1s located the lo-
cal battery G.
coils K in such circuits adjacent the wave-
responstve devices. The local eircuit or eir-
cults may contain any desired or necessary

I havéa also shown: choke
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apparatus of the usual construction except

as otherwise herein stated.

- The 1ndicating or receiving instrument
contains a coil or coils adapted, when ener-
oized as the result of waves received from the

- Tespective receiving circuits, to similarly af-
feet sald 1nstrument to produce a . signal.-
This is designed so that a single set of waves:

recetved through one of the receiving circuits
is not of sufficient
the signal, while if wave trains of the fre-
quency of both receiving circuits are simul-

taneously received they will act alike upon

the recelving instrument to produce a clear
signal. - T |
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fpvowwe;t*' to clearly produce
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In the receiver F of Fig. 1 the two coils f L

designed to be synionic with a wave train of |'and f* are each in their respective cirecuits
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short eircuiting the local battery
“the grounds. . - - | |

The apparatus of F1g. 3 1s like that of Fig.
1, except that a third antenna B! and its re-
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and act alike upon the diaphragni /. In Fig.

2 a single local circuit is used, in which are

series and a single coil is used. In this fig-
ure as well as In Fig. 3 when more than one
ground I 1s shown, one ground connection is
provided with a condenser  to permit pas-
sage of the aerial waves, while preventing
way of
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cerving system is employed, this system be-

ing a-periodic or untuned, while the others

are periodic or tuned after the manner Dre-
viously described. This third antenna is
connected with the earth by an a-periodic
conductor 6* which contains o wave-respon-
sive device R%  The local circuit for this a-
periodic system -contains the coil f* which

should be of sufficient power to overcome the

added effect of the coils f* and f* in both
tuned circuits. . B

- A powerful, strongly damped or a-periodic
wave train possesses the power of forcing vi-
brations in any circuit whether tuned. or un-
dggrrened T w1 210 o
tuned. It will therefore produce an effect in

each of the coils tending to operate the re-

ceiving instrument. As the effect of the coil

J? of the a-periodic cireuit is equal to that of

the coils in both or all the other circuits, the
operative effect caused by such a-periodic
wave traln is nothing. The apparatus will
then be protected against the disturbing ef-

tect of untuned or a-periodic wave trains.

The transmitting apparatus shown in Fig.
4 1s indicative only of a type of such appara-
tus which may be employed. 1In this [ have
shown three separate radiating antenne Al

A? and B* 'The antennz A! and A? are

differently tuned, each corresponding with

its recelving circuit or system, which are
herein shown as consisting of Lecher conduc-
tors @, a' and b, b'.  Period adjusting or con-
troling devices such as condensers { or anv

~other form of device may be connected with
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‘ductors between the two transformers.

thése racerving systems. .
L have shown an alternating generator P

- a8 the source of electro-motive force, this be-

ing connected with each of the funed Sy S~
tems consisting of the Lecher conductors by
means ‘of two sets of transformer coils T, T1.
The spark gaps S and S' are placed in the con-
| - The
oscillating circuit which is ‘connected with

the spark gap 1s shown as provided with con-
densers C' by which its period mav be de-

termined. By this or anyv other suitable

means the two systems are tuned to diflerent

periods.  Both of these tuned cireuits may,
if desired, be connected with the same radi-
ating antenna. The key I for producing the
signal 1s placed in the primary leading from
the generator. |
1A : R S M : g oy .
I'he w-periodic radiating syster, when one

BH4 378

is used, is substantially the same as above

L
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' aescribed, the antenna B? being however di-
both wave-responsive devices 1 and R in

rectly connected with the sparking ecircuit
and no key being used.
sends out a continuous series of a-periodic
waves which will interfere with the receipt of
o signal by any apparatus not protected after
the . anner shown in ¥ig. 3 and herein de-
scribed.  If desired the a-periodic antenna
may be connected with the same generator
as 1s employed to. energize the periodic sys-
tems, as 1s indicated by dotted lines.

By the use of apparatus embodying the
principles above set Yorth, the scope of syn-
tonic telegraphy is vastly enlarged Inagmuch
as in practice it has been found impossible to

vse a large nunber of stations having differ-

ent frequencies in the same zone of influence,

each other by a very considerable number of

frequencies per second, -one set of signal

waves will overlap or intrude upon those
nearest wm tune with itself. :

By the method of double tuning herein de-
scribed, 1 can however, simultaneously oper-
ate 1 the same zone and without interfer-

This antenna thus
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-since, unless these frequencies differ from
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ence, a number of additional systems equal

to the numbver of sets or combinations of
pairs. possible from all the non-interfering
single systems. It is obvious that the same
principle may be extended to embrace three

or even more d'stinet resonic systems con-

nected to one and the same receiving or re-
cording device, sald device not operating
save ‘when the recnired mumber of wave

trains properly at' .ued, be simultaneously

received.  The number of stations thereby

mg&bl_e of being operated in the same zone.of
mitluenice 1s made practically unlimited.
At the sending station it is only NECessary

to employ an equal number of resonic sys-

tems, sunilarly attuned, each with its own or
D commnon radiating antenna, and to ener-
gize all from a common source of power
through a common key. - .

Huving thus fully described my invention,
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what i claim as new and desire to secure by -

Letters Patents is: _. | |
t. Inaspace signaling apparatus, the com-
bination with a sending device having s plu-

rality of wave producers, each having a pe-~
riod differing from the others, of a recerving

115

apparatus having a plurality of and comple- -

mental wave responsive devices, and an indi-
cating device connected with all of
responsive devices. - .
- 2. In a space signaling apparatus the com-

bination with a sending device havinga plu-

rality of wave producers each having a pe-
riod differing from the others, of a recelving
apparatus having a plurality of and comple-

mental wave responsive devices, an indicat-

g device and connections therefrom to all
ol sard wave responsive devices adapted to

operate the andicating device only when a

1.1'.' '

sald wave
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' ﬁlumlity of the wave prdduciﬁg devices are
energized, each by ‘its corresponding wave’

L]

train.

- 3. In space telegraphy the combi_natidn'in *

a, sending apparatus of a plurality of codper-

~ ating wave producing devices, one ddapted

10

to produce a series of a-periodic waves, and
the others adapted to produce periodic waves. |
4. In space telegraphy, the combination’.
with a plurality of differently tuned-receiving-

- gystems, and an a-periodic receiving system,

of a Treceiving or ‘inditating instrument,

“means whereby said receiving instrument is
- operated by the joint action of waves simul-

15.

taneously received upon all the tuned sys-
tems, and means whereby waves received by
the untuned system affect the receiving in-
strument oppositely to those received by the

~tuned systems.

20

nication, the combination with a plurality of

antennz éach made syntonic with a wave | -
| W. B. Brooxz.

train of a particular period, of 'a plurality of

to and tuned to the same frequency as the re-

wave-responsive devices; and common in-

L3

devices. |

5. In a receiving system of space coramu-

relatively frequency-adjustable ciosed oscil-
lation producing ecircuits, of a plurality of
wave-producing méans codperating and reso-
nant with the respective oscillation-produc-
ing circuits, at least one of said wave-pro-

fixed my signature this 9th day of January
1903, in the presence of two witnesses.

'Witnesses:

I R. D.PuELps,

g.

Lecher réceiving ¢onductors each connected
sgective antenn:e; a corresponding number
0

dicating means connected ' therewith to be
operative only by all of said wave-respensive

ducing means including a Lecher conductor.
In testimony whereof, I have hereunto at~
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6. In a sending system of space-communi-
. cation, the combination with a plurality of
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