et el

i
B

food U B R

-

R. A, FESSENDEN,
TRANSMISSION AND RECEIPT OF ELECTRICAL ENERGY.

APPLICATION FILED 00T, 31, 1807,

Patented Dec. 20, 1910.

979,144,

=4/7

LWX

a

A
:irj

k“‘/‘,‘f%i)f’/))/‘"

V4

S
3

)
7

7~

L bl
P
e

e A i e

SR
/.tz/

N

o

i

Y

N

N

R

N

N nk

m,m.///( v g

NS o Ry~
ACINNRRRRNN
S NEATRLC,
g ..u—wvi.i ;1///. "
i S VaWN, s
QPRI VIMOGNN »
AR TR
v NN

TR

0‘ A
%
7.

X2
28N

57
P

>
.

17

©

bﬁ/
A Sve ey .ﬁ-;mJyJu».MuW

WL
A

S5

N

Go

-
.

INVENTOR:

TME NORRIS PETERS CO., WASHINGTON, . €.

i

ol

o



i0

15

20

25

30

35

40

45

50

UNITED STA ”.%ﬁ

P&TLN OKFFICE.

REGINALD A. FESSENDEN, OF

TRANSMISSION AND RECEIPY OF

579,144

Application filed CGetober 31, 18067,

Specification of Letters Patent.

BRANT RBGCE, MASSACHUSETTS.

ELECTRICAL BENERGY.

Patented Deec. 20, 1910.
Serial No. 456,131,

To all whom & may concern:

Be it known that I, Recixanp A. Fessex-
DEX, a citizen of the United States. 1« esiding
at Br ant Pock, in the countv of Pl ﬁnmth.
State of Massachusetts, have invented cer-
tain new and useful impl ovements in Appa-
ratus for the Transmission and Receipt of
Liectrical Energy, of which the following
is a specification.

My invention relates to means for trans-
mitting and receiving electrical energy and
more particularly to ireless signaling. Its
primary object is to prov ide improved
means for the transmission and receipt of
energy without the use of wires joining the
transmitting and receiving stations, and
more paltlcularly an 1inproved type of ap-
paratus for collecting and transmitting elec-
u omagnetic waves.

In the accompanying drawings forming a
part of this specification I‘lgme 1 shows a
cross sectional and diagrammatic view of
apparatus for carrying out my invention
and Fig. 2 shows a plan view of the same.

In the practice of my invention, instead
of using a vertical antenna operated by the
electrostatic component of the waves or a
looped antenna operating by the electro-
magnetic component of the waves I use hori-
zontal wires stretched at no great distance
from the ground and ‘mppro‘ﬂmately paral-
lel ubereto, thereby using the surface cur-
rent flow of the electromwonetlc waves.

In the prior practice, “when the waves
were sent or received by means of a higher
and a lower capacity (earth) connected by
a vertical conductor in which the receiver
or sender was inserted, the electrostatic
component of the waves was utilized. There
have also been suggested methods of trans-
mitting by means of coils whose inductive
action was used, but no electromagnetic
waves were employed by this method, or, if
they could be produced with horizontal
coils, by means of the condenser discharges,
the effect could be only insignificant ‘lnd
the signals could not be sent or received in
a given direction. In other cases, where
two vertical antennwe have been placed
apart by half a wave length, and some times
perhaps connected by horizontal bridges to
close the circuits, these closed circuits or
planes of the antennw have been at right

angles to the direction of propagation of the
waves, and the vertical parts of the antennew
were equal to a quarter wave length.

Apparatus comprising a leop or coil ly-
ino' in the direction of propagation of the

vaves, and the use of a horizontal aerial, in
a b],m\i sense 1s known, but in the pleuent
case the applicant uses the component of the
wave. rQ
which is diverted thr ough the receiving and
sending instruments. This method has a
number of advantages, in that it does not
require the erection of tall towers and is
free from atmospheric disturbances and is
selective as to direction.

In Figs. 1 and 2, 11 is a large sheet, pref-
erably m‘lde by riveting tooether sheets of
thin ‘soft iron of high maonehc permea-
bility. These sheets may be supported on
beams or may be laid directly on the ground
as shown. The diameter of the sheet 1s pref-
erably approximately a half wave length of
the electromagnetic waves to be received or
transmitled. The edges of the sheet are
grounded all around by artificial grounds
12, 18. To the edges of the sheet are at-
tached conductors 14, 15 supported by in-
sulators 16 and 17 and separated from each
other by the strain insulator 18. These con-
ductors are connected, through the variable
inductances 19, 20 and the variable con-
densers 21, 22 to the receiver 23. 24 is a
telephone receiver and 25 a potentiometer.
For transmitting any suitable form of trans-
mitter is substituted in place of the receiver
23. The object of using the sheet 11 is to
prevent the waves from traveling through
the earth instead of traveling throuofh the
conductors 14, and 15. If the sheet 11 is
omitted the apparatus will still operate but
much less efficiently than when the sheet 11
is present. The object of having the sheet
11 of iron is so that the sheet may present
a large inductance to the travel of the highly
oscﬂhtory surface currents and that there-
by more of the energy may be forced
through the conductors 14, 15.

ILWlno thus described my invention and
illustrated its use, what I claim as new and
desire to secure by ILetters Patent is the
following:

1. In a system for the transmission of
energy by electromagnetic waves, a receiver
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and means for diverting and utilizing in
said receiver the energy of the surface cur-
rents produced by electromagnetic waves.

2. In a system for the electrical trans-
mission of energy by electromagnetic waves
means operative to produce a s:mml through
the action of the sirface currents produced
by electromagnetic waves, and magnetic ma-
terial ary anoed for diverting the surface

currents from the ground thlough the means

for utilizing the currents.

3. In a sybtem for the transmission of
energy by electromagnetic waves, a horizon-
tal conductor, a receiver operatively con-
nected thereto and a sheet of material hav-
ing comparatively high magnetic permeabil-
1ty placed subst‘lntm]lv pam]lel with the
conductor to divert earth currents through
the receiver.

4. In apparatus for signaling by elec-
tromagnetic waves, the combination of a
100ped conductor and an indicating instru-
nent in ecircuit, and a body of nmonetlc ma-
terial arranged to divert smface currents
through said conductor and receiver, sub-
antmlly as described.

" 5. In a system for the transmission of

. energy by electromagnetic waves, a horizon-
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tal conductor, a smnahno instrument opera-
tively connected thereto and a sheet of ma-
terial having comparatively high magnetic
pu'me‘lblhty placed substultmlly pfu'allel
with the conductor to divert earth currents
through the receiver.
6. In apparatus for the transmission of
energy by electromagnetic waves, the com-
bination with an approumately horizontal
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conductor and a signaling instrument con-
nected thereto, of a sheet of magnetic ma-
tertal lying substantially parallel to the con- 4
du ct01 and connected to the ends thereof.

. In apparatus for the transmission of;
enewv by electromagnetic waves, the com-
bination with an approum%tely horizontal

conductor and a signaling instrument con- 45

nected thereto, of a sheet of magnetic ma-
terial lying substantially parallel o the con-
ductor and connected to the ends thereof,
said sheet being of a diameior equal to ap-
proximately a h half wave length of the waves 50
to be transmitted or received.

8. In apparatus for signaling by electro-
magnetic waves, the combination with a
series of radially arranged substantially
horizontal antennée, and a signaling instru- ss
ment operatively connected thereto, of a
sheet of magnetic material placed below the
antennee and substantially parallel thereto.

9. In apparatus for signaling by electro-
magnetic waves, the combuntmn with a g0
series of radially arranged substantially
horizontal antennee, and a swnwhno instru-
ment operatively connected thereto, of a
sheet of magnetic material placed below the
antennz and substantially parallel thereto 65
and connected to the grounded ends of said
antennee.

In testimony whereof I have hereunder
signed my name in the presence of the sub-
scribed witnesses.

REGINALD A. FESSENDEN,

Witnesses:

Jessie E. Bawr,
AprLEINE WOLEVER.
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