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To all whom Tt may concern:

Be it known that I, Lee pE FOREST, a citi-
zen of the United States, and a resident of
the city of New York, borough of Manhattan,
in the county and State of New York, have
invented certain new and useful Improve-
ments in Wireless Signaling Apparatus, of
which the following is a specification.

This invention relates to improvements in
wireless signaling, including the novel con-
struction and arrangement of various partsof

“the apparatus, whereby with a given amount

of power, messages may be reliably sent to
oreater distances than has hitherto been pos-
sible with the same amount of power. Also
the connection of the antennse in pairs In a
circuit which is in effect a closed circult as to
the signal-produced waves, forms a good res-
onator capable of more perfectly picking up
faint aerial impulses and of responding more
strongly thereto than if ordinary open-ended
antennee. It is evident that such a result
would enable a receiving apparatus to be op-
erated to successtully receive signals when the
intensity of the signal-waves is too weak to
olve any indication in an ordinary apparatus.
From this it follows that the range of the ap-
paratus is greatly increased.

My invention comprisesa form of apparatus
adapted to secure the above-mentioned results;
and it consists of the novel features, parts,
and combinations thereof, which will be here-
inafter deseribed and particularly pointed out
in the claims. The accompanying drawings
illustrate certain forms of apparatus adapted
to secure these results and embodying my in-
vention. These drawings are given merely
as illustrations of practical methods of util-
izing my invention and not as an exhaustive
exhibit of devices which may be used.

Figures 1 and 2 show apparatus using two
wave-sensitive members, but differing in the
manner of using them. Fig. 3 shows an ap-
paratus using four wave-sensitive members.
Figs. 4 and 5 show duplex apparatus induct-
ively acting upon the local circuit, but differ-
ing in their arrangement, and Fig. 6 shows
a duplex apparatus using the Lecher system
of resonant conductors.

In wireless telegraphy the available por-

‘tion of the expanding field of force is in the

form of a torus or cylinder having the send-
ing-antenng as its axis. Any one of a num-
ber of receiving-antennse, if sufficiently sep-

arated from each other, is in an independent

field, that is absorbs a certain amount of this
radiated energy regardless of that absorbed
by the others. I have found a separation of

‘ten feet to give satisfactory results with wires
~one hundred and fifty feet long.

If properly
utilized this fact enables us to take advantage
of an amount of the radiated energy propor-
tional to the number of antennse employed,
which can thus be made as great as desired
within the limits which practical construction
and erection of antenns will permit. The
use of multiple antennge also makes unneces-
sary the use of choke-coils in the local bat-
tery-circuit at the receiving-station. These
coils are designed to prevent the shunting of
the Hertzian waves from the aerial circuit to
earth by way of the local circuit, instead of
passing through the wave-sensitive member,
that is, the coherer, responder or whatever
equivalent device is employed. These coils
at best are inefficient and do not, as ordinarily
employed, completely suppress this shunting
tendency. They also represent a dead or

useless resistance in the local circuit which 1t

is desirable to suppress. This 1 have suc-
ceeded in doing by my present invention.
By so doing I have increased slightly the ac-
tion of the aerially - received wave upon the
wave - sensitive member, and in connection
therewith am enabled to employ a plurality
of such wave-sensitive members and to cumu-
late their effects upon the wave -indicating
member, such for instance as a telephone-re-
ceiver. In other words the power to infiu-
ence the indicating member is, at least ap-
proximately, directly proportioned to the
number of wave-sensitive membersemployed.

In Fig. lisshownadouble antenne arrange-
ment designed to cut into the advancing wave,
A’ representing the main antenna, which con-
sists preferably of a number of wires or a
harp, to better attain this end. The second
antenna A” is shown as consisting of a singie
wire, which is insulated and separated from
the other antenna A’ except for a connection
A at their upper ends. Itisintended that the
plane of the antennz corresponds with the
plane of the advancing wave,that 1s,be perpen-
dicular to the direction of propagation. In

this and all the other figures, B is the local
battery, T a telephone-receiver or other In-
dicating device, and K the earth connection,
‘and R, R% R? and R*the wave-sensitlve mem-
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upon the indicating devwe will be ApPProxi- -

bers employed such asa reSponder coherer
or other like device. It will be seen that the | mately proportlonal tothe number of antenng
local circuit is completed through the antennse | and wave-sensitive members used. .

. and the conductor «, connecting their upper Figs. 4 and 5 show the principle of my in-

5 end. No chole- cm]s are used as there is no ventlon applied to transformer devices, the 70
shunt-circuit about the wave-responsive de- | primaries F being in the aerial circuits and
vice and the reason for their use does not ex- | the secondaries f in whole or in part in the
1st. It is true that a small portion of the ad- | local circuit. Condensers C? enable a shunt-
vancing wave is intercepted by the antenna | circuit to be provided for the aermlly induced

10 A” and led to earth through the battery B, | waves, while interposing an effective barrier 75
and telephone T, but this doe% not affect the to the passage of the local current.

~energy received by the main antenna A’, if In Fig. 6 I have shown my invention as
the two are su: ?ﬁmently separated. If A’ is in applied to a syntonic system consisting of
the form of a ** bird-cage,” as shown, the wire | Lecher conductors B, B. The wave-sensi-

15 A® may be a single wire placed in the axis of | tive members R', R* are placed between the 8o

~ the other antenna, and thus be shielded from | parallel conductors at a point corresponding

~ the waves. with a loop of the electromagnetic waves, and

When the antenns herein shown are em- | bridges (+, G’ connect the conductors of each
ployed for transmission, or as radiating an- | system at points corresponding to nodes of

20 tenn, they are connected at their bases as in- | the waves. These bridges contain condensers, 85
dicated in the various figures by a conductor | and the indicating member T, and battery B
represented by the dotted line D, so that they | are placed in a conductm connecting nodal
act as a single radiating antenna and there is points of the two systems. The local circuit |

‘10 loss as there would be if one or more wires | is completed through the outer portions of
25 were retained connected to earth as shown. conductors B, the wave-sensitive. members. 90
In Fig. 2 isshownadoubleantenng arrange- | R, -R? the conductors B, the antenngse A’, A’
ment with a separate wave-sensitive device tor a,nd the connection ¢ at their top. I hme
each placed between its base and the earth and | found a further additional advantage to fol-
influenced only by the impulse received there- | low from the use of a plurality of antenns |

30 from. The wave-sensitive members are thus connected at the top, namely that if one an: 95
in parallel as regards the aerial waves, but in tenna 1s freely connected with the earth, that
series as regar ds the local circuit. If edch be | 1s 1t 1ts connection with the earth be other
acted on but feebly the eflect upon the indi- | than through a wave-responsive device, or in
cating member in the local circuit is the com- | such manner that the resistance between the

35 bination or sum of the effects upon all the | other antenna and the earth is less by this 1co
wave-sensitive members. The resultisa clear | connection than through the wave-responsive
and positive Indication of the signal impulse | device, it acts as a path for the free discharge
when it is so feeble that with a smo*le wave- | of the atmospheric electricity which other- -
sensitive member it would be mapplecmble wise 1s apt at times to cause much disturb-

- 4% or very uncertain. The condenser C in the | ance in the receiving apparatus and false sig- I05

- shunt-circuit permits free passage to earth of | nals due to its passage through the wave-re-
the signal-transmitting oscillations developed sponsive devices. Such a connection may con-
in the antenna A” ~ sist of a wire supplied for this purpose alone

In Fig. 8 is shown an arrangement which | and without any intention of usmcr 1t as an

45 1S qubstantlally the same as that Shown in Fig. | antenna. 11O
2, four antennge A’, A* A® and A* with four In Kig. 1T have shown a shunt connection
sepamte wave-sensitive members R', R*, R°and | about the battery B, and telephone T, said
R* one for each antenna, being employed shunt contalmnwaconden%er(,whlch prevents
(Jondonsel s Cand (' permltfl ee passage of the short circuiting the battery without interfer-

50 high-potential signal - transmitting waves to | ing with the free passage of the atmospheric I15
earth but 1nterposc an effective barrler to the electmmtv ThlS would be necessary in such
low-potontml current from the battery B of | a construction as is shown in Fig. 1 only when.
the local circuit. Theantennse are connected | it was desired to be able to cutout the resist-
at their upper ends in pairs and successive | ance of the battery and telephone. In Fig. 2

55 pairs are connected at their lower ends. The | I have shown a shunt H extending about the 120
local circuit is in turn up and down successive | wave - responsive device and containing a
antennge, including in turn all the wave-sensi- | switeh I so that it may be used or not as de-_
tive members R, “R%. R’ and R* These are | sired. o
1n parallel as to the aerial circuits, but in se- | My invention may be applied to substan- -

60 ries as to the local circuit so th‘tt the effects | tially any form of wireless signaling system. 125
upon all are added to produce an intensified | I have, however, not attempted to herein
effect upon the wave-indicating member. The .| illustrateit except 1in a few arrangements suffi-
number of antennz may be made any even | cient to make clear the prmmple involved and
number within "practical limits of construc- | the manner of applying it. I do not, how-

65 tion; and if sufficiently separated the effect | ever, wish to be understood aslimiting my in- 130
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vention to the forms of construction shown,
but to claim it asembodied in any practicable
construction. The scope of my invention 18
to be determined by an inspection of the
claims hereunto attached,in considering which
the omission of any feature or element or the
failure to qualify any element is to be taken
as a positive statement that such feature or
element or qualification thereof 1s not essen-

tial to the invention as therein claimed.
Having thus described my invention, what

T claim, and desire to secure by Letters Pat-
ent, 1s— | '

1. A wireless signal-recelving system com-
prising a plurality of wave-collectors,a wave-
responsive device between each collector and
the earth, conductors connecting the upper
ends of the wave-collectorsin pairs, a shunt

connection between the earth connections of

said wave-collectors, and an indicating mech-
anism in said shunt connection.

2. A wireless signal-recelving system com-
prising a plurality of wave-collectors con-
nected at their upper ends in pairs, a wave-
responsive device 1n the circuit of each col-
lector, an indicating mechanism and a local
circuit containing the wave-responsive de-
vices and the indicating mechanism in series.

3. A wireless signal-recelving system com-
prising two wave-collectors connected at
their upper ends, a single earth connection
therefor, and wave-responsive devices 1n se-

ries with said collectors. .

4. A wireless signal-receiving device hav-
ing a pair of collecting-antennse connected
at their upper ends, a common ground there-
for, wave-responsive devices adapted to each
be affected by waves from its respective col-
lector, an indicating device, and a local cir-
cuit containing sald indicating device and
the wave-responsive devices. |

5. A wireless signal-recelving system com-

prising a plurality of collecting-antennee con-

nected at their upper ends in pairs, a syntonic
system for each antenna consisting of a pair
of conductors constituting a Lecher system,

wave-responsive devices connecting the con-

ductors of each pair at a point substantially
corresponding with a loop of the waves cre-
ated therein and a local circuit containing an
indicating instrument connecting the con-
ductors of different pairs substantially at no-
dal points of the said waves.

6. A wireless signal-recelving system com-
prising a plurality of collecting-antennz con-
nected at their upper ends in pairs, a syntonic
system for each antenna consisting of a pair
of uniformly-spaced conductors one of which

is connected with 1ts antenna, a common,

oround for the other conductors of all the
pairs, a wave-responsive device connecting
the conductors of each pair at a point corre-
sponding substantially with a loop of the

waves created therein, and a local circuit

containing an indicating device connecting | other otherwise and at their bases;

1‘

..1'..

the conductors of different pairs substan-
tially at nodal points of the said waves.

7. A wireless signal-receiving system com-
prising a plurality of wave-collecting anten-
nge connected at their upper ends in pairs, a
system of syntonic conductors for each an-
tenna consisting of a pair of conductors which
are a multiple of a quarter wave length and
are uniformly spaced between nodal points
of the waves therein, wave-responsive de-
vices connecting each pair of conductors, and
a local circuit containing an indicating de-

vice connecting each pair of conductors sub-

stantially at nodal points and including
therein the wave-collectors.
8. In a recelving apparatus for wireless

signaling, the combination with a collecting-

antenna of a leakage-conductor for atmos-
pheric electricity connecting the upper por-

tion of the antenna with the earth.

9. In a receiving apparatus for wireless
signaling, the combination with a collecting-
antenna, a wave-responsive device and an
earth connection therefor, of means for inde-
pendently connecting the upper part of the
antenna with the earth.

10. In a receiving apparatus for wireless
signaling, the combination with a collecting-
antenna and a wave-responsive device 1n se-
ries therewith, of a ground connection from
the upper part of the antenna to the earth ot
less resistance than through the wave-re-
sponsive device.

11. In a receiving apparatus for wireless
signaling, the combination with a plurality
of collecting-antenne, a wave-responsive de-
vice connected with each antenna, and a
shunt connection adapted to cut out one of
said wave-responsive devices.

12. In a receiving apparatus for wireless
signaling, the combination with a pair of col-
lecting-antennse connected at their upper
ends, and wave-indicating mechanisms be-
tween said antenna and the earth, of a shunt
connection for one of said antennse adapted
to cut out the wave-indicating mechanism
from the earth connection thereof.

13. A double antenne for wireless telegra-
phy, which consists of a plurality of wires 1n
each side.

14. A wireless-telegraphy system, which
comprises a double antennse having an earth
connection through a condenser, and a local
circuit in shunt to the condenser and includ-
ing the double antennee.

15. In a wireless - telegraph system, the
combination with a receiving - antenna, ol a
shunt connection to earth therefrom, of less
resistance than the antenna, to permit the
shunt discharge of atmospheric electricity.

16. In a wireless - telegraph system, the
combination with a receiving-circult, com-
prising a double antenna connected together
at their upper ends but insulated from each
of a local
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signal-indicating circuit in operative relation

with said receiving-circuit -and including a

source of electromotive force; and a con-
denser arranged to prevent the short-circuit-
5 1ng of the local electromotive force. .

17. In a wireless - telegraph system, the

combination with double antenng connected

together at their upper ends but insulated
from each other otherwise and at their bases;

10 of a transformer having its primary connect-

ed in one of the antennz; and a local signal-

- indicating circuit including the secondary of
said transformer.

18. In a wireless ~ telegraph system, the
15 combination with a receiving-circuit com-

802,981

prisin’g a double antenne, of a local signal-

ndicating circuit operatively associated with

sald recerving-circuit, and a plurality of wave-
responsive devices connected together in par-
allel with each other in said receiving-circuit,
and 1n series with each other in said local cir-
cuait. = |

In testimony whereof I have hereunto af-
fixed my signature, this 4th day of December,
1902, 1 the presence of two witnesses.

LEE DE FOREST.

Witnesses: _
"H. L. ReynoLDps,
Hvueo Lours Brm.
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