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lo all wihom it may concern:

" §

IO

Be it known that I, REGINALD A. FESSEN--

DEN, acitizen of the United States, residing at
Allegheny, in the connty of Allegheny and
State of Pennsylvania, have invented or dis-
covered certain new and useful Improvements

in Apparatus for Wireless Telegraphy, of

fication. ..
The invention deseribed herein relates to

- certain improvements in apparatus for the

15

20

electrical transmission of signals from one

station to another without the use 6f condue-
tors connecting such stations, such appa-
ratus being more especially designed for the

~carrying out of method described and claimed
,oerial No. 740,429, filed Decem-

inapplication
ber 15, 1899. |

In the methods heretofore employed the
electromagnetic waves generated at the re-

“celving-station produce voltagesin the receiv-

~ing-cireunit. - These voltages or currents being

25
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through a eircuit in which

impressed upon a suitable material
and thereby permit the passage of a current

usuallytermed a ‘“coherer,” is included. Af-
ter the passage of the voltages produced by
eaeh series of electromagnetic waves gener-
ated at the sending-station the ecoherer I ust
be operated in some way to restore it to nor-

- mal or non-conduetive eondition.

35
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The object of the present inventir s is to

provide for the generation by currents pro-

duced by electromagnetic:waves of indueced
currents in a second element or circuit and
by the reaction of the current in this second
element or circuit on the field formed or pro-

~duced by the currents in the receiving-con-

duactor to produce motion which is directly
or indirectly obhservable.

" In general terms the invention consists in

apparatus whereby the energy of electric cur-
rents produced by electromagnetic waves
may be transformed into the energy of mo-
tion and the energy of such motion employed

~for produeing intelligible signals,

50

The invention i8 hereinafter more fully de-
scribed and claimed. | .

| normally
~non-conductive render the same conductive,

said material,

|

4

In the accompanying drawings, forming a

part of this specification, Figure 1 is'a dia-
grammatic view showing the arrangements

| employed at.the

ratus, | |
pY - , . . - . . 11
which improvements the following is a speci- |

16 sending and receiving sta-
tlons. Figs. 2 and 3 are diagrammatic views
1llustrating a modification of the receiving
apparatus. Iig. 4 is a side elevation of the
apparatus shown in Fig. 3, and Fig. 5 is a
further modification of the receiving appa-

The apparatus employed at the sending-
station may be similar to that now in use for
the generation of electromagnetic waves, and
consists of an induetion - coil 1, having its
primary coil in-circuit with a generator 2, said
circuit having a make-and-break mechanism
J included therein. One of the discharging
knobs or terminals 4 is connected with the

radiating portion of the sending-conduetor Dy

while the other knob or terminal is grounded.
The terms ““sending-conductor” and *re-
ceiving-conductor” are employed herein as

55
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indicating all of the circuits from top to

ground, if grounded, or, if not grounded, from

one extreme end to the other extreme end,.

including all apparatus in series with the cir-
cuits, while the term ““radiating portion” in-

dicates all of sending-conductor from top or -

extreme end of same to point of junetion with
the apparatus for effecting the oscillatory

charging and discharging thereof, such as
| sparking terminals, transformer-coils, arma-

ture . windings, &c. By ‘‘electromagnetic
waves”’ as used herein is meant waves of a
wave length long in comparison with the
wave length of what are commonly
““heat-waves”or ‘‘radiant heat.” By “ground-

ed conductor” is meant a conductorgronnd:

ed either directly or through a capacity, an
inductance, or a resistance, so that the.cur-
rent in the conductor flows from the conduc-
tor to ground, and vice versa, when electro-
magnetic waves are generated. The terms
“tuned ” and ‘“‘resonant” are used herein as
one including the other. By the term *cur-
rent-operated wavge-responsive device” as
used herein and by me generally is meant
wave-responsive devices having all their con-

called.
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tacts good contacts and operated by currents

produced by electromagnetic waves. They
are hence to be distingnished from wave-re-
sponsive devices depending for operation
upon varying contact resistance. | :

At the receiving-station the receiving-con-

‘duector is convenirtly formed by & wire or

100
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- wires 6, projecting up vert.mally or at an in-

grounded. A coil or coils 7 are arranged in

| s

20

the circuit of the conduetm
ment or cotl of wire 8, for ming e closed cir-
cuit, 18 supported with a freedom of move-
mer.lt in such relation to the coil or coils 7

that the current produced by the electromafr-

- netie waves will induce a current in the ele-
10

ment 8. ‘The element 8 is suspended, pref-

arably, in such manner that a plane at right
angles to its axis will form an angle of ap-"

) with a

pro*{lmately forty-five degrees (40
plane at right angles to the axis of the coil
or coils 7, so that, the reaction of the carrent
induced in said element, with the field pro-

‘duced. by the coil or cmls? will ecause the ele-

ment 8 to move with reference to the coils 7.

T'his motion of the element may be observ-

"able by means of a mirror 9, attached there-

- to, reflecting a beam of ]wht on a scale, or

s:-ud element may form a part of the direunit
nt‘ a recording-siphon, &e. As shown in Fig.

2, the coil 7 may be connected to the second
'try coil 11 of a transformer, whose primary

- ing-conductor. .
A desirable means for tra,neformmrr t.he-

eleetroma.frnetlc waves into- recordable mo-
t.wn 18 %hewn in Figs.3and 4. The element

, and an ele-

—

‘coil 12 is connected in eerles with the recew ‘

8 1s balanced .on supportlnﬂ-rods or knife-

‘edges 13, one of which is formed of a good elec-

~ trieal eonduetor as silver, the element 8 be-

35

ing preferably formed by a silver ring.

A
earbon block 14 is so arranged that a portlon

of the ring between the suppor ting-rods will
normally rest lightly thereon. - This micro-

"'nhonw contact, the eondueting pivotal sup-
- port,. and the. pert,wn of the ring- between

40

them form parts of an electrie eircuit, which

- also includes a aenerator.15 and a recordm-r

instrument 16, as a telegraphic soandeér or the
receiver of- a teIephone When a current 13
produced, as above described, in the coil 7,

“the element or ring 8 will be cauaed to press

~-on the carbon block thereby increasing it

,eonduemuty When using a telephone-re-

" ceiver as a recording instrument, the gener-

" ator 15 is preferably of a characler eepable'

of rroducing an alternating current, as such
_'kcurrvnla causes a constant Wbramon of 1ho
"diaphragm, the vibrations increasing in in-
with an increased flow.of current in
“This increase in in tensity of ac-.|
tion with increased flow of current is charac-
teristic of this form of receiver and also of

50 ¢

the cirenit.

55

tensity

 the form shown in Fig. 1. " In this it issharply
‘differentiated from such devices as the co-

60

61"

herer, which either give a strong indication
or do not give any. 'This charactoristic is

‘advantageous in that if the signal sent—say
a dot—be too weak to give:an action of the
full intensity it may still in-most cases be |

read and not missed entire] y,whlch is of value |
in sending code- - pssages.

In the construction ehown in Flg. 4 the ¢ir--

cmt of the generator 15 jsdivided, one hl anch

-ances in- the two branches.

| of wire; but one turn is preferable.
preferred that the field should consist of a

coil formed by a single turn of wire 7, as.
shown in Figs. 2, 3, aud 4, thereby reducmﬂ'{ )

the resistance- drop in the receiving xppara-.

706,736
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- clmatmn to a suitable height, which arc also.

=

mcludmﬂ' a coil 16 and cenneeted t0.a miecr 0-—
phonie contact 14*, while the otlier brench of

- the circuit 1ncludes a reversely-wound coil

16* and is connected to a microphonie con-
tact 14°.
posite sides of the ring 8 and-are so adjusted

|-that the ring will norma.llv rest equal on both

blocks, so _that an equal current will flow
through both of the coils 16 162, thereby main-
taining a magnetic disk 17 suspended be-

70

These contacts are arranged on op- -

75

tween the coils in eqmllbuum with relation

to the coils. Adjustable resistances may be
placed in the circuits of the coils, thereby
avoiding the necessity of delicate adjust-
ments of the carbon blocis. When the coits

8o

‘and the ring or element 8 are energized, the

pressure of .the latter on one contdct is in-
creased and that on the other decreased,
thereby correspondingly changing the resret-

flow of current throu oh one coil and decreased

flow through the other coil, due to the change ..

in reetstances, will produoe a greater move-

The 'increased - |

9°F

ment of the magnetic disk 17 than if only a - -

single coil were used. The movement of the
dlsk 17 can be rendered observable in many

ways known in the electric swnalmw art—as,

for example, by securing a mirror thereon.
The closed cireuit or elemenl; 8 is prefer-
ably made of a light good econducting mate-

95

rial, such as aluminium or silver, so that it
will quickly respond to changes ip the cur- -

rent produced in the recewnw-conducter by
electromagnetic waves.

‘The ring or element
8 should heve relatively low resmtance and.

100

high self-induction,so that the current in the

'rmg instead of bemn' maximum at the instant

when the current in the field 0011 18 maxi-

103'

mum is practically forty-five degrees differ-

ent in phase from the current in the field-
coil. To aceomplishthis, the ring orelement
8 may consist of more than one turn or coil

tus, and hence increasing its eblhty 10 reso-

Itis also-

110

s

nate. By ‘“resistance”ismeantnotonlypure

ohmic resistance, but also its well-known

requivalent inalternating-current work—1. e., .
losses produced. by eddy-—euuente and hye--

' teres.us S
. It will be understood tha.t. in the fo rms b]lOWII

in-Figs, 3, 4,-and 5 the coils 7, which for eon-
venience may be termed the *field- coils,”

may be connected in series with the receiv-
ing-conductor, as shown in Kig. 1, or may be

connected to the secondary 00113 of a trans-
former,

the .primary coil of which is con-.
nected in series with the receiving-conductor.
As shown in Fig. 1,a cendeneer I9 may be
eennected in shunt, with the field coil or coils
7 for the purpose of obtaining as large a eur-

m_e;f

125
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{ rent as pesmble in.the field- eml 7, as this in-

¢rease in cuorrent will give a trreat torque to

tlm ring S,

The ]nml uwmt thus feuned is’
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a closed circuit and is to be differentiated
from the open local cirenitsemployed in con-
nection with the coherer. An alternating-
current circuit may be- closed through a re-

sistance, an induectance, or a capacity, and
‘8lnce even the insulated ends of a eircuit will

always have some capacity relative to each

otherit follows thatall alternatin g-currentcir-

cuits are theoretically closed. Whatis meant,

therefore, by a ‘closed alternating -current
circult” is ‘a cireuit in which the cuirrent

is relatively large.for a small impressed vol- |

tage in the circuit—:. e., the cirenit is one of
low virtual resistance a8 compared with a co-
herer. Byan ‘“unclosed ” or ‘““open’’ cirecuit is
Ineant one in which the current is relatively
small or negligible for a small impressed vol-
tage—t. e., one whose virtual resistance is
high. Where a current-actuated wave-re-
sponsive device is employed; a closed circuit
should also be employed to obtain a large ef-

fective current to actuate said device.

25
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Where a voltage-actunated device, such as a
employed and ‘a large effective
difference of potential is required, an open
circnit, as defined above, should be used.
This is especially important, because while a
resonant rise of voltage may be obtained in
an open circuit a large resonant rise of cur-
rent 18 possible only in a closed circuit of low
ohmie resistance used in-connection with a
source of maintained radiation. It will be

evident that according to this definition of
closed and “uneclosed tuned eircuits'in many

cases the sending or receiving conductor
would come under the head of a *“ closed tuned

- eireuit,” especially when havinglarge capac-

40

45

- duector.

35
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ity.and low inductance: but where reference
18 made herein to a ‘‘closed tuned cirenit ” a

sending or receiving conductor is not meant.

When no condenser is employed, this large:
current must flow in the vertical wire and
there would be a great loss of engrgy on ac-
~count oi the resistance of the receiving-con-

duetor 6,and, further, without the condenser

a large amount of energy will be required. to |

give the statical charge to the receiving-con-
Hence on account of the small en-
ergy furnished by the waves a large current

- cannot be obtained in field coil or eoils 7 with-

outthecondenser. Byemployinga condenser

of the proper size relative to the received

waves, 80 as to form a local circuit tuned to
the periodicity of the eléctromagnaetic waves,
the current in receiving-conductor 6 may be

‘made to have a value equal to difference be-

iween the current in the field coil or coils and
the currentin the condenser. Either of these

“currents may therefore be large and either or

both may be used to produce motion, while
the current in the receiving-conductor 6 may

‘be kept so small that there is practically no
Joss of energy on account of its resistance or

of the statical charging of the receiving-con-

65 ductor and all the energy may be iised in pro-

ducing motion. ‘Without the condenser the

. current in the field coil or coils 7 will be prac-

l

]

| be a current in the field coil or coils lagging
ninety degrees.(90°) and in the condenser a.

|

tically a 'quarter-phaﬂé'behind.the voltage on

account of the self-inductive lag in the field-

F

coil. If the condenser were substituted for
the field-coil, there would be a current in it

nearly a gnarter-phase in advance of the vol-

tage due to the capacity lead. When both

the field-coil and the condenser are intro-

duced, one in shunt with the other, there will

current leading ninety degrees, (90°.) The
sum of the two currents, one hundred and
eighty degrees apart in phase, is equal to the
difference between their values. Hence- if
there is a current in the field coil or coils of

one ampere and in the econdenser a current

of nine-tenths (%) of an ampere the current
in the receiving-conductor 6 will be one-tenth
(Ys) of an ampere. By employing a similarly-
tuned local circuit in resonance 6 the perio-

dicity used at the sending-station, said cirenit

consisting of a capacity in the form of a eon-
denser and an indactance formed by the con-

8 .

70
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necting - wires placed in shunt across the -

spark -.gap, an increased effect is also ob-

tained on account of the oscillations being
prolonged. | B
It is preferred to place a shunt-cirecuit con-

95

taining a condenser across the terminals of

the induction-coil at the sending-station for
the purpose of maintaining sustained radia-
tion.

of energy, and when a spark passes across the
gap, since the sending-conductor can radiate
energy at a given rate, it must continue to
radiate for a longer time in order to dissipate
this additional stored-up energy.

It is characteristic of the method 'sh'own'

that the receiving mechanisms are ac_t'lmte_d
by currents produced by electromagnetic

waves and not by voltages, as in the case of
the coherer. Hence when the receiving mech-
anisms described herein are used in. connec-
tlon with a secondary circuit said circuit is
controiled by the currents generated by elec-
tromagnetic waves and not by voltages. It
18 also characteristic that when a secondary
circuit is used in connection with the type of
wave-responsive deviee shown in Figs. 3, 4,
and 5 that a portion of the secondary circuit

This shunt-circuit must be tuned to
the receiving-conduetor; otherwise the oscil-
lations preduced by it will have no" action
‘upon the wave-responsive device at the re-
ceiving-station, Thisshunt-circuit by virtue
of its capacity stores up an additional amount

OO

10§

110

1.1.5

I2C

i8 traversed and controlled by currents pro-

duced by electromagnetic waves.
ther characteristic of my ‘Improved system
that the indications produced by the receiv-
Ing mechanism herein described are depend-
ent upon the total amount of energy emitted

It is fur-

125

to form a signal, and is not, as in the case of

the coherer, dependent upon the maximum
of the voltage. 1stic
the combination of closed tuned circuits with
current-operated wave -responsive devices

that the effect on the wave-responsive de--

It i1s also characteristic of

130
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- movementsasingleelectromagnetic wave will

15§

. rangement herein described the receiver is

20

. the tlme, the speed of s:gnalmu w1ll be in-
creased.

by electromagnetic waves, the combination

30

. eeiving-conductor at the ether station, means.

35

~ such motion, substantially as set forth.

 means located at the sending-station for the |
~ eeiving-conductor at the other station, a field |
- eoil or coils adapted to be* energlzed by the
currents produced in the receiving-conductor

-~ induection so that a ecurrent induced therem

50
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_- ada.pted to be énergized by the current pro-

60

5

- will produce its individual effect, and the

‘in the case of the coherer, rendered incapa-

‘and means for recording or observing the
. movements of - the rmg, enbsta.nt,lally as get |

vice is cumulative—:. e., dependent on the
total or integral activity of the cireunit and
not on the maximum activity or voltage. On
account of the fact that the period of electro-
magnetic waves, such as are commonly used
in the art, is much less than that of practi-
cally produelble and observable mechanical

have produced its impulses before thereceiver
herein described will have made an appreci-
able motion orhave been appreciably affected.
Loneeqnently if a source of sustained radia-
tion be used at the sending end each wave

effect will be conserved, as in the case of the
ballisti¢ galvanometer t.he effects of all the
waves w111 beadded together and cumulative
to produce an indication. Since in the ar-

constantly receptive—i. e., is always capable
of being affected by the waves—and not, as

ble of response to the waves for a portion of

I claim herein as my invention— |
1. In aplantfor the transmission of signals

of means located at the eendmg-statlen for
the generation of electromagnetic waves, a re-

for dlrectly translating the energy of the cur-
rents produced in‘the recewmﬂ-conductor by
the electromagnetic waves into energy of mo-
tion' and- means for observing or recording

2. -In a plantfor the transimnission of signals
by electromagnetw waves, the combination of

generation of electromagnetic waves, a re-

and a ring forming a closed circujit- movably
supported with its' plane normally at an angle
less than a right angle to the field, the ring
having relatively low resistance and hlghreel f:

will impart a twisting movement to; the ring

ferth

- 8. As a means for traneformmcr the energy
of electromagnetic waves into the energy of
“motion, the cembmatlon of a receiving-con- |
duetor in which currents may be produced by
‘electromagnetic waves, a field coil or coils

duced in the receiving -conductor, a cou-
denser connected in shunt with said field,
‘and;a ring formihg a closed cireuit mova.bly
supporl:ed in such relation to the field that a
current.will be induced therem, eubstentlally
.88 set forth. -

4, Ina p]ant for the eleetrlea.l transmleelon
’6£ ergnale wnhout the use. of wueﬂhe com-

. . by _

708,736

#

. imaewur

blnatmn ef means for bhe generatmn of elec-
tromagnetic waves, said means inecluding a

capacity of relatively large radiating-surface,
and means for directly tranglating the energy

ergy of motion, substantiglly as set forth. -

of electromagnetlc waves info the ~energy of
motw? ‘the combination of a receiving-con-
ductorin-which currents may be produced by
eleetromagnetlc waves, & field formed by a
‘single turn of wire adapted to be energized by
the currents produced in the receiving-con-
ductor, and a ring forming & closed cirenit
movably eupperted in operative relation to

eletance and hwh self - mductlon substan-
tlally as set forth.

means of electremewnebw waves, a recewmg

conductor and a wave-responsive devi ce, the
portion of the receiving system containing
sald wave-responsive devwe constituting -a

transmitter, substantially as set forth. -

7. Ina eystem of transmission of energy by
electromagnetic waves, a reeewmg system in-
cludingin combma.tmn areceivin g-cend uctor,

in which bhey are placed resonant to the fre-

sot forlah

cluding in combination a receiving-conductor
and a wave-responsive, device, the portion of

relation, one havmg inductance and the other
‘having capa.clty, said inductance and ca}sac-
ity being adjusted to each other and to the

hases of the currentsin the two condiicting-
paths, eubstantmlly as set forth. -

9.-In a receiving system for transmission
of enel'rry by eleetroma gnetic waves, a closed

mitted 1mpulsee and acurrent-operated wave-
‘responsive device, substantially as set forth.
10. In a system of transmission of energy

tem includin
mg adjust:

a funed circuit, said system be-

system. meludmg a closed circuit tuned to
said predommanb frequeney eubstantlally as
set forth. =
11. Tr.asystem of transmlesmn of. energy
by elecbre!mrrnetlc wavee, a trajlelmtter eysa-r-

cireuit tuned to the flequeney of ‘the trans- .

to radiate trainsof eleetromag-
netic waves in which- a single “frequency is .
predominant, in egmbi: natwn with a receiver

of the currents produced in a receiving-con-
ductor by electromagnetlc waves into the en-

As a means for transforming the energy

75

80

the coil, the ring having relatively low re-

:6. In a system of transmlseleu of energy by .

system including in combmamon a receiving- -

90

“closed circuit tuned to the frequency of the -

95 

a wave-responsive device, which'is alsoan in-
ductance and a condenser in shunt thereto, -
said inductance and capacity being adjusted
to make the portion of the receiving_system.

10G

quency of the transmltter, eubslsantlally as

8. Ina eyetem of. transmlesmn of enerwy by |
eleetromagnetw waves, a receiving systemin-

!
|

10§

‘the system containing. said wave- -responsive .
device having two conducbmﬂ'—paths in shant

110

requency of the transmitter to cause one
hundred and eighty degrees difference in’

115

120

by electromagnetic waves, a transmitter sys-

125

130



708,736

“tem ineluding a closed tuned cireuit, said sys-

tem being adapted to radiate trains of elec-

tromagnetic waves in which a single fre-.

quencyis predominant, and a receiver sys-
tem including ‘a closed circuit tuned to said

- predominant frequency, substantially as set

IO

I5

:by

forth. |

12. In a system of transimission of energy
electromagnetic waves, the combination
of a generator, a grounded sending-conduc-

tor, a receiving-conductor, means for trans-

latiqg the energy of currents produced at the
receiving-station by electromagnetic waves

radiated from the sending-conduetor into the

energy of motion and means for observing or
recording such motion, substantially as set
forth, | ' -

13. In a system of transmission of signals

by electromagnetic waves, the combination

20

of means for generating and radiating elec-

tromagnetic waves at the sending-station, a
- receiving - circunit at the

@ receiving -station
tuned to the sending-circuit, and a low-resist-

- ance means for producingsignals by currents

produced by electromagnetic waves radiated
from the sending-conductor, substan tially as
set forth. o | a

" 14. In a system of transmission of signals

by electromagnetic waves, the combination

- of means for generating and radiating elec-

tromagnetic waves at a sending-station, a 1e- |

-ceiving-circuit at the recei ving-station tuned
tothe sending-eircuit, and a current-actuated

- wave-responsive device included in said re-

35

40

45

ceiving-circuit, substantially as set forth.
15. In a receiver system for signaling by
electromagnetic waves, a low-resistance - re-
ceiving mechanism in series with a trans-
former, the primary of the transformer heing

in the eircuitof the receiving-cond uctor, subs

stantially as set forth.
16. A system of

ing-conductor and a differentially-wound in-

dicating ntechanism controlled by currents

produced in the receiving-conductor by elec-

tromagnetic waves, substantially as set forth.
17. ‘A system of signaling by electromag-

netic waves, having in combination a receiv-

. 5©

55

60

ing-conductor and a differentially-wound in-
dicating mechanism dependent for its opera-
tion on currents produced by electromagnetic
waves, substantially as set forth., =

18. A system for signaling by electromag-
netic waves, having in combination therewith
a differentially-wound mechanism dependent
for 1ts ‘operation on currents produced by

electromagnetic waves, substantially as set |

forth. _ _ .
- 19, In asystem of signaling by clectromag-

netic waves the combination of a receiving- |

conductor, a secondary circuit and a current-
actuated wave-responsive device controlling
the secondary circuif, substantially as set
forth. | |

, - signaling by electromag- |
netic waves, having in combination a receiv--

20. In asystem of signaling by electromag- |

5

netie waves the combination of a receiving-

conduactor, a-secondary circuit and a self-re-

storing current-actuated wave-resp.nsive. de-

‘viee controlling the secondary ecircuit, sub-
stantially as set forth.

21. A system for signaling by electromag-

netic waves having in combination therewith

acurrent-actuated wave-responsive device op-

erative in a closed eircuit, tuned to the fra-

quency of the electromagnetic waves to which
1t 18 desired
forth.

22. Io a plant for the transmission of elec-
trical energy without the use of wires, the

combination of means located at the sending--
station for the generation of electromagnstic

waves, a receiving-conductor at the other sta-

tion, and means having a low resistance for

directly translating the energy of the ear-

rents produced in the receivi ng-conduetor by

motion, substantially as set forth.
23. In a plant for the transmission of elec-
trical energy without the use of wires, the

the electromagnetic waves into the energy of

combination of means located at the sending-
station for the generation of electromagnetic

waves, and a low-resistance receiving mech-
anism at the other station operative by the
currents generated by the electromagnetic
waves, substantially as set forth. .
24, In a plant for the transmission of elec-
trical energy without the use of wires, the

combination ef means located at the sending-

station for the generation of electromagnetic

‘waves, inclading a grounded sending-conduoe-

tor, a receiving-conductor and a low-resist-
ance receiving mechanism in eireuit with the

receiving - conductor, substantially .as set
forth, . o _
- 25. In a plant for the transmission of elec-

%0 respond, substantially as set

70

75

30

35

90

95

100

105

trical energy without the.use of wires, the

combination at the receiving-station of two

local or secondary circuits, a receiving mech-

anism having a movable member, a wave-op-

110

erated means adapted to increase the resist-

ance in one local circuit and to decrease the
‘resistance in the other-local eirecuit, the cur-

rents thus modified tending to-produce mo-
tion of the movable member in the same di-
rection, substantially as set forth.

115§

26. In a system of signaling by electromag-

{ netic waves, the combination at the sending-

station of a generator, a sending-conductor,
aspark-gap, and a condenser connected ACross
the spark-gap so that the condenser and its

connecting-wires form a_ local and parallel

circuit in resonance to the sending-conductor,

substantialiy as set forth.
27. In asystem of signaling by electromag-

I2Q

125

netic waves, the combination at the sending-

station of a generator, a grounded conductor,

a spark-gap, and acondenser connected ACross
the spark-gap so that the condenser and its
connecting-wires form a local and parallel
clreuit in resonance to the sending-conductor.
28. In a receiving system for transmission

130
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~ of energy by electromagnetic waves, & closed

~ eireuit .of, low resistance tuned to the fre-
. quency of the transmitted impulses and a cur-

. rent-actuated ‘wave-responsive -device, sub-
5. stantially gs set forth. T

-~ 29, Inasystemof signaling by elecbromag- |

" netic waves, the combination. at the recelv-
. 1ng-station of a closed tuned circuit and acur-

rent-operated wave-responsive device adaptsy.

ed to give indieations proportioned to thé to-
‘tal activity of the receiving-circuit; Substan-
tially as set forth. . . o~ T
30. In a system of wireless transmission of
 energy by electromotive waves, an apparatus
. 15 for utilizing the energy of said waves, said
+ apparatus including in combination a con-

IO

duector constricted and arranged to cause the

energy of each wave to develop electric-cur-
rent fiow, means for rendering said cu rrent-
flow persistent and for codrdinating the eur-
rents developed by sucecessive waves Lo cause
‘them to act cumulatively upon each other to
produce an increased or reinforced resultant

20

carrent-flow, and means operated by said re-

2¢ sultant current-flow to produce'a sensible ef-
- fect or indication, substantially as set forth.
'381. A system of signaling by electromotive
waves, having at the receiving-station a‘cur-

© 708,736

‘rent-operated consvantly-receptive wave-re- -

sponsive device. |

39. A system of signaling by electromotive.-

L]

30

waves, having at the receiving-station a cur-
rent-operated, self-restoring, constantly-re-

ceptive wave-responsive device. -
33. A system of signaling by electromotive

35
waves, having at the receiving-station a cur-

fént-operated, constantly-receptive, wave-re-
-spansive device, in conbination with a closed
~tuned cirecuit. | L o

- 84, A system of signaling by electromotive:
waves, having in combination a current-op-
erated, constantly-receptive wave-responsive
device at the receiving-station and a source
of persistent radiation at the sending-station.
- 835. A system of signaling by electromotive
waves, having in combination a closed tuned
circuit; 4 current-operated, constantly-recep- |
tive, wave-responsive-device at the receiving:
station and d'source of persistent radiation
at- the sending-station. S

 In testimony whercof 1 have hereunto set
my hand. =

. REGINALD A. FESSENDEN.
Witnesses: S
- WM. McK. BURROUGITS,
- - ALFRED H. THIESSEN.
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