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To wll whom it muay concern:

‘Be it known that I, Recinarp A. FrssoN-
DEN, a citizen of the United States, residing
at Allegheny, in the county of Allegheny and
State of Pennsylvania, have invented or dis-
covered certain new and useful Improvements
in Apparatus for Transmitting and Receiving
Signals, of which improvements the following
1S a specification.

-"The invention described herein relates to

certaln 1mprovements in the selective trans-

mission and receipt
signals. - |

In the system of wireless telegraphy now in
use difficulty is experienced in the selection
of messages or signals. This difficulty arises
from the fact that when magnetic waves are
generated from one point they move equally
in all directions and will be received at all sta-
tions reached by the waves.

The object of the present invention is to pro-

of wireless messages or

vide for the generation at the sending-station |

in varying order of two or more series of mag-
netic waves or electrical impulses, the waves
or impulses of each of the series differing from
those of the other series, the selective recep-
tion and transformation or utilization of each
of the differing series, and finally the record-

“1Ing ab each receiving-station of only such se-

ries of waves or impulses as are sent in a par-
ticular order. The selective reception of the
differing series is obviously necessary and in
the apparatus shown is secured by tuning or

“harmonizing various parts of the receiving

system to the characteristic period of the par-
ticular series of energy fluctuations whereby
they are designed to be actuated.

The invention is hereinatter more fully de-

scribed and claimed. |
In the accompanying drawings, {orming a
part of this specification, Figure 1 is a dia-

-grammatic view illustrating my improved sys-
tem of generating and receiving magnetic

waves. Iigs. 2 and 3 illustrate the mechan-

“ismemployed at the receiving-stations. Figs.

4,5, and 6 are detail views of the mechanism

employed at the sending or generating sta-
Fig. 7 is a diagrammatic view illustrat-
ing the application of my improvement to Sys-

tion.

tems employing a wire or other conductor for
the transmission of the electrical impulses,
and Fig. 8illustratesa form of receiving mech-
anism and one of the parallel branch circuits.

In the practice of my invention a series '™
two or more vertical generating-wires or gen-
erating-surfaces 5* 5°, &c., are connected at
the sending-station A to a series of two or
more terminals or knobs4*4°, &e.. of a series
of two or more induction-coils 1* 1%, &e. The
secondary coils are connected, as usual, to both

discharge terminals or knobs of the induc-

tions and also to ground. * The primary coils
of the inductions are each included in circuits
of a gencrator or series of generators 2, and
in each such circuit is included a circuit make
and break mechanism. This part of the ap-
paratus need not be more fully described. since
it may be such as I have deseribed in my Pat-
ent No. 706,735, August 12, 1902. A con-
venlent form of make-and-break mechanism
1s shown in Figs. 1, 4, and 5 and consists of
metal disks 3% 3", &c., dependent upon the

number of generating or sending wires em-

ployed, mounted upon a shatt 20, but prefer-
ably insulated from each other by disks 21, of
insulating material.
rotated at a constant speed by a driving de-
vice (indicated at 20%) of any suitable con-
struction is electrically connected to one pole
of the generator 2, and the disks 3* 8°, which
are In electrical
provided with shoulders or knobs 22, adapted
when the disks are shifted to strike against

plates 23" 23°, &c., connected to the opposite
pole of the generator 2.

The disks 3" 3", &c.,

are adjustably held in position on the shaft by
suitable means—such, for example, as that
shown in Fig. 4, consisting of a shoulder on
the shaft and -a nut screwing onto the shatft.
whereby the disks may be clamped in any de-
sired position. - _
By the rotation of the shaft the circuits of

The shaft 20, which is

contact with the shaft, are
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the generator will be made and broken in any
desired order or interval of time, dependent
on the adjustment of the disks around the
shaft and the speed of rotation of the shatt.
The rate of rotation 1s not i1mportant, pro-
vided it be constant and not too low. 1t must
be constant in order to avoid various objec-
tionable if not insuperable complications In
the receiving apparatus, for the said rate must
bear a fixed ratio to the rate of movement ol
the tape at the receiving-station. As the pe-
rliodicity of magnetic waves is dependent upon
the

v/ self-induetidn X v capacity

and as self-induction and capacity of the send-
ing-wiresvaries with thelengthand the diame-
tor of the wires, the latter are so proportioned

relative to each other as by varying their |

lengths that the periodicity of the waves gen-
fer from that ot the

waves generated by the other wires.
justing the disks 3* 8”, &c., on the shaft the

series of waves may be sentout in any desired

order—i. ., ¢ b ¢ d-—these letters designating
the waves discharged, respectively, from wires
5% 5°. 5% and 5%

The receiver comprises a series of selective
collecting-wires or other suitable surfaces 67,
6”. 6°, and 6%, &c., projecting upward prefer-
ably vertically, though they may be some-
what inclined. These collecting - wires are
equal in number and are respectively electric-
ally equivalent in height to the corresponding
discharging or radiating wires 5" 5", &c., at
the sending - station—that 1s to say, corre-

sponding radiating and receiving or collect-

ing wires forming a pair are electrically tuned
to each other and the tuning or equality of
time period of free electrical oscillation may
be brought about by making the electrical con-
stant of the two either equal or equivalent, as
by changing the length or surtace of one ot
them. They are obviously equivalent when
the quantity represented by

v eapacity X +inductance

is the same for each member of a pair.
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The mechanisms controlled by the voltages

or currents induced in the receiving-wires or

operated directly thereby are also tuned to
the period characteristic of the energy fluc-
tuations to which they are subjected in ac-
cordance with practices and rules well-known
in the art, so that the recording mechanism

connected with each receiving-wire will be

acted on or controlled only by the voltages or
currents induced by the corresponding wire
at the sending-station, the characteristics of
the induced voltages varying with respect to
their periodicities in the sense that the pe-
riodicities characteristic of a given sending-
wire, though constant, differ from those of

any other—as, for example, the recording |

mechanism connected to the receiving-wire 6°

By ad-
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' will not be acted on or controlled by any vol-

tages or currents other than those induced by
magnetic waves having the characteristics of
those generated by the sending-wire 57

It is sufficiently obvious that in tuning the
above-mentioned elements of a single selec-
tive receiving system the particular element
tuned must be tuned to the frequency of the
periodic flux to which 1t 1s subjected and that
the specific well-known practices and rules
adopted will be such as the nature ot the case
demands.

ceiver-wire to the frequency of the oscilla-

tions of the corresponding transmitting sys-

tem electrical tuning by properly - propor-
tioned inductance and capacity is specified.
The cases of mechanism controlled by voltages
or currents induced in the receiving-wire and
the case of mechanism operated by such vol-
tages or currents are referred to hereinafter.

Any suitable form or construction of mech-
anism may be employed for recording the sig-
nals or electrical impulses received—as, tor
example, in Fig. 1 coherers 24* 24°, &e., are
arranced in the circuits of the recelving-
wires, which are grounded. These coherers
are also included, as is customary, in clreuits

05 95" &e., from a generator or generators

926, said circuits also including portions of the
recording mechanism. Generally stated, the
recording mechanism consists of a series of
two or more electrically -actuated devices,
which by their combined action will give an
audible or visible indication, said devices be-
ing either controlled or operated by the vol-
tages or currents induced by the magnetic
waves, either directly or by being included 1n
o circuit or circuits that is controlled by such
induced voltages or currents, so that all such
devices must be operated or the circuits com-
pleted in a certain predetermined orcer cor-
responding to the order in which the circults
of the generator at the sending-station are

' made and broken to produce an indication or
signal by the indicating mnstrument.

Tunine of the coherers has not been at-

tempted; but in lieu of coherers mechanism
' may be employed for transforming the cur-

rent or voltages induced by the magnetic
waves into energy of motion, as shown and
deseribed in Letters Patent No. 706,735,
oranted to me August 12, 1902. This mech-
anism is a current-operated low -resistance
cumulatively-acting constantly-receptive re-
ceiver adapted to transform the energy of the
received electromagnetic waves directly 1nto
the energy of motion. In Fig. 2 1s shown a
torm of such mechanism which consists ot a

coil T%in series with the receiving-wire 6" and

a rine or element 8 so supported 1n the coil
that a plane at right angles to the axis of the

ring or element will be atan angle of approxi-
mately forty-five degrees (45°) with a plane

at right angles to the axis of the coil. This
ring is balanced on knife-edges or support-

Thus in tuning a collecting re-
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ing-rods 13, one of which is formed of a good
eloctrical eonductor, as silver, the ring or ele-

‘ment being preferably formed of %11111111’11111‘11

silver, or other good conductor. A carbon
block 14 is so arranged that a portion of the
ring will normally rest lightly thereon. This
microphonic contact, the element 8, and the
conaucting pivotal support 13 for the latter
form parts of a circuit from a generator 15.
While the indicating or regulating mechanism
may be directly controlled or operated by the

circult of the generator 15, it is preferred to

inciude 1n the circuit of the generator 15* re-

lay 42, which in turn controls a circuit control-
ling or operating the indicating or recording

mechanism. This apparatus is a very sensi-
tive form of microphonic relay, and the ring
] being the mechanism or mechanical elcmcnb
directly operated by the voltages or currents
induced in the connected tuned recelving-wire
should be tuned to the period of the ﬂu*;: to
which 1t is subjected by following the princi-
ples and practices commonly emploved in con-
nection with relay apparatus of this delicate
type—u, e., by making the time period of me-
chanical oscillation equal the time period of
the flux. This may be done in any conven-
lent way, as by adjusting the extent of pro-
Jection or the weight or the elasticity of the

unsupported side of the ring after the man-

ner of the well-known wire loop of Kvershed.
Obviously the time period of the flux to which
the ring is tuned is necessarily the time period
of a train of waves and not the time period of
a single wave or oscillation.

are 1n the same direction during all the period
of continuous-wave activity and reaction to
normal ean only take place during discontinui-
ties of the wave-trains.

A convenient form of mechmism for re-
ceiving indications is illustrated in Fig. 1, 2,
and 3. This mechanism consists of a bed 28,
over WhiCh 1s drawn a band or strip 29 of pa-
per or other flexible non-conducting material.
J he strip is drawn from a spool 30 bv a drum

31, driven at a reg ular speed by clockwork or
othm suitable driving mechanism. A series

of perforating me chamsm,s dependent on the

number of receiving-wires 6* 6, &c., are ar-
ranged in such relation to the strip of paper
that when actuated as hereinafter described
the paper will be 1)01101:11:@(]

While any form of electrically-controlled
mechanisms may be employed, that shown in
Higs. 2 and 3
Hach of these mechanisms consists of a lever
32, having a punch at one and having its op-
posite end attached to the armature

]CCMOIIMUI]BB 33

33, which is included in the
circult contm]lgd by the coherer or by the
circuit of generator 15. As each of the co-
herers are rendered conductive the perforat-
ing mecharism included in the circuit there-
with will be operated and a hole formed

These brushes are

This 1s neces-
sarily so, because all displacements of the ring

1S convenient for the purpose.

of an

the indicator will be eh{;bul.

through the strip. As the operation of the
perforators corresponds in succession to t
successive operations of the circuit make and
break ]'nec,hfmihm at the sending-station .«m{‘
as the strip is in constant uniform motion, it
follows that the relative positions of the per-
forations in the strip will correspond to the
relative times of operation of the malke-and-
break mechanisms.
along the bed it will pass over metal bands
34" ‘34“ &e., and under contact springs or
brushes 35" 39“& &c., 1n line with the bands.
These bands are arranged in the several paths
of movement of the 1)@1‘101*:;%1011%, so that the
springs or brushes will contact with the bands
as the perforated portions pass between them.
adjustably supported so
that they can be positioned in accordance with
the consecutive operation of the malre-and-

break mechanisms at the sending -station.
When so adjusted, they will all be in contact
with their respective bands 34" 34", &c., at the
same time completing an electric circuit
formed as follows: wire 36, brush 35* band
34", wire 37, brush 385" band 34", wire 388,
brush 35, band 34°, wire 39, br ush 35, band
34%, wire 40, II]ChCJJ}II}G instrument 41 to bat-
tery.

It is characteristic of my improvement that
only such recelving station or stations as have
their receiving mechanisms properly tuned
and adjusted can receive intelligible indica-
tions. 1t 1s also necessary that the sequence
of operation of the receiving mechanism
should correspond to that of the sending
mechanism and also that the time Interval be-
tween the operations of the elements of the
recelving mechanism should co 'respend to the
time interval between the successive opera-
tions of the elements of the sending mechan-
1sm. In other words, to produce a dot or a
dash or any other signal or indication at the
receiving-station requires the conjoint action
of waves from all the sending-wires and con-
sequent operation of each and all the receliv-
ing mechanisms. In the form of apparatus
shown the shatt 20 must be rotated to com-
plete all the circuits from the generator 2,
so. that waves will be generated by all the
wires 5* 5°, &e.  Iach series of waves will
pr oduce v‘olt*’m es or currents in one of the re-
celving=wires 6% 6°, &c., thereby operating
in due : sequence each of the perforating mech-
anisms to produce properly-arranged perfo-
rations in the moving strip. It is only when
all these properly-spaced perforations pass
simultaneously under the brushes that a cir-

cult will be completed through the indicator

41 to produce a dot or a. LL:L%h or other signal
or indication.
understood that although all of the rerfora-
tions may be operated byf waves from other

sources if the perforations are not in the pre-

determinied order a closure of the cireult of

16

Asthepaperstrip moves
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It will be observed that the recording mech-
anism shown and described 1s in effect a cir-

cuit-closing mechanism whose parts or ele-

ments codperate to effect a closure of the sig-
naling or indicating circuit and are controlled
by currents or voltages induced by magnetic
waves generated at the sending-station.

Aswill be understood by those skilled in the
art, a moving strip normally non-conductive,
but capable of being rendered conductive by
the action of an electric current or other elec-
trically-controlled means, may be employed,
the perforating mechanisms being replaced by
mechanisms known in the art for rendering
portions conductive. |

As the wires or surfaces 5* 5°, &c., at one
station are employed both for generating and
receiving the magnetic waves as signals are
sent or received, the indicating' or receiving
mechanism and the generating mechanism are
connected to said wires or surfaces, as shown
in Fig. 1. In order to protect the indicating
or receiving mechanism when sending mes-
sages, a switch mechanism is interposed be-
tween the wires or surfaces 5* 5°, &e., and
the indicating mechanism. A convenlentform
or construction of such switch consists of a
cylinder 43 of insulating material mounted on
the shaft 20 and metal springs 44 bearing on
the shell. Metal bands 45 are placed on the
cylinder in line with the springs 44, said bands
extending around the cylinder except for a
distance a little greater than the peripheral
length of the knobs 22 on the disks 3" of the
circuit-breaker. The bands 45 are so ar-
ranged that the springs 44 will not be 1n con-
tact with the bands when the knobs 22 are 1n
contact with the plates 23. Inlieu of entirely
hreaking the circuits of the coherers shunt-
circuits 46, having suitable resistances, are
arranged around the switch mechanism.

The character of the waves generated by the
surfaces or wires can be varied by increasing
the heights or diameters of the wires, there-
by increasing the generating area. The char-
acter of the waves can also be varied by con-
necting to the wire or wires a condenser or
capacity, as at «, or a self-inductance in the
form of a coil, as at .

As shown in Fig. 7, my improvement 1s ap-
plicable to the sending and receiving of signals
through wires or other conductors. At the
sending station a series of two or more gen-
erators 46 46°, &c., constructed to generate
currents of different periodicities, are connect-
ed to the terminals 47* 47", &c., of a make-and-
break mechanism. These terminals, which
may be formed by springs, are constructed
and arranged so that they will be normally out
of contact with disks 48" 48°, &c., which are
mounted on the shaft 49 and in electrical con-
tact therewith, but insulated from each other.
The shaft 49 is electrically connected to the
line - wire 50, extending to another station,
where the line-wire is connected to a series of

777,014

' two or more recording mechanisms 51* 517,

&e., each mechanism being tuned so as to be
actuated only by a current of a certain peri-
odicity. | '

Any construction of mechanism suitable for
the purpose may be employed at the receiv-
ing-station—such, for example, as that shown
in Figs. 2 and 3. When used for recording
signals transmitted over a conductor, each of
the magnets 33* 33", &c., is connected to the
line-wire and to ground or return wire and 1s
constructed or arranged in accordance with
rules well known in the art, so as to be re-
sponsive only to currents of certain prede-
termined periodicity, which in the absence of
any element corresponding to the coherer or
microphonic relay of the wireless system may
be the periodicity of the current generated by
one of the generators 46" 46°, &c.

As will be obvious to one skilled in the art,
a magnet, such as 33% or a mechanism, such
as 512, or the ring 8 cannot well be tuned as
directed in any other way than in accordance
with the practices well known in the art of
harmonic reed telegraphy, the fundamental
principle of which involves a vibrating mem-
ber whose natural period of mechanical oscilia-
tion is the same as that of the periodic flux by
whichitisactuated. Itwillbeequally obvious
that though a magnet or mechanism cannot
well be tuned by the other method—that 1s,
by electrical tuning—somewhat similar func-
tions may be served by tuning its supply-cir-
cuit to the period of the impressed flux by
suitably proportioning the inductance and ca-
pacity of such circuit after the manner shown
in Fig. 8, where one of the selective branches
is shown tuned to the desired period by the
addition of a condenser of proper capacity
and where necessary an additional inductance-
coil.  As will be understood, the function of
any tuning is primarily the syntonic cumula-
tive action of successive periodic fluxes or
manifestations of energy producing in the
syntonic recelving apparatus a maximum In-
stantaneous mechanical or electrical displace-
ment greater than could be produced by any
one of said fluxes or energies separately and
secondarily selectivity of the energy of the
predetermined single frequency to which the
receiver mustbesyntonized. Where the avail-
able power is ample, the primary function is
subordinate: but in wireless telegraphy 1t 1s
very lmportant. |

In lieu of the mechanism shown in Figs. 2
and 3 a series of siphon-recorders may be em-
ployed. In such case the magnets 52 of such
mechanisms would be tuned so as to be re-
sponsive only to such electrical impulses as
have a certain periodicity. This apparatus
of Figs. 2 and 3 necessarily includes the selt-
restoring wave-responsive microphonicrelay,
and the flux to which the magnets 52 must be
tuned is a battery-flux corresponding in fre-
quency to the time period of succession of the
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wave-trains and not to the time period of the
waves forming the train. The time period of
the trains of waves 18 very much lower than
the time period of the waves and correspond-
ing to a secondary frequency of alower order
than the other. Xor thisreason itis possible
to tune the electromagnetic coil 52 in either
of the ways described inconnection with Figs.
| that 18, by directly tuning the mag-
net mechanism by the mechanical expedients
of reed harmonic telegraphy or indirectly by
tuning the circuit in which it is placed, as by
the condenser and auxiliary inductance of
Hig. 8.

I have mentioned specific ways in which the
collecting receilving - wire, the mechanisms
acted upon directly by the voltage or cur-
rents induced in the receiving-wire, and the
mechanism or coils controlled indirectly there-
by through a microphonic relay (acted on di-
rectly by battery fluctuations) may all be
tuned to the period of the flux by which they
are actuated; but I donot limit myself to any
one of the specific ways mentioned, for it is
obvious that the application of any of the
practices and rules commonly employed to
accomplish similar results would be within
the spirit of my invention. Neitherdo I limit
myself as to the number of tuned elements to
be emploved, though 1t is obviously desirable
to tune all three of those mentioned, particu-
larly where the coils 1* 1°, &c., have inde-
pendent interrupters, for in that case the
rmgs 8 may be tuned to the periods of such
interrupters and the electromagnetic coils 52
to the periods of the interrupters 38* 3", &e.

- As thereceiving mechanism is so construct-
ed as to be responsive only to electrical im-
pulses of certain predetermined periodicity
and sent out in a certain predetermined order
or with a certain predetermined time inter-

val, it will be reacdily understood by those

skilled in the art that a large number of send-
Ing mstruments and a corresponding number
of recelving instruments may be connected to
the same line-wire, so that a large number of
practically simul-
taneously without any liability of confusion
or mixing up of signals. It is characteristic
of my improved method that each signal or
indication is formed by the conjoint action of
two or more waves or impulses differing in
periodicities.

While I have described and shown with
some particularity mechanism for the prac-
tice of my 1improved method of signaling, no
claim 1s made herein to such mechanism, as
the same forms the subject-matter of another
application, Serial No. 53,441, filed March 29,

T claim herein as my mventmnm—

1. In a system of signaling by electromag-
netic waves the combination with a receiver,
means for generating electrical impulses, and

means for making the receiver unresponsive

O

“during the time of generation of electrical im-

pulses.

2. In a system of signaling by electromag-
netic waves the combination with a receiver
of means for generating electrical impulses,
means for making the receiver unresponsive
during the time of generation of electrical im-
pulses, and means for rendering the receiver
sensitive to receive impulses during the time

when the sending 11111m153es aAre not bemo emit-
ted. -

3. In a system of signaling by electrom&g—

70

75

netic waves, the combination of means for gen- -

erating electrical impulses, a receiver and a
conductor so arranged that the receiver is not
In operative 101.;1t10n to the conductor during
the times when impulses are being gener ated
1n the station, but is operatively connected to
the conductor dm ing the intervals between the
said times.

4. In a system of signaling by electromag-
netic waves the combmatwn ot a commutator,
apparatus for producing electrical impulses
controlled thereby, and a receiver so arranged
as to be putin an unresponsive condition dur-
ing the time when electrical impulses are be-
ing produced. | |

5. In a system of signaling by electromag-
netic waves a commutator uontrollmw an ap-
paratus for producing electrical nnpulses,._, and
a recelver, so that durmg that portion of the
travel of the commutator during which im-

36

9¢

95

pulses are being generated the receiveris un- -

affected by received impulses, while during
that portion of the travel of the commutator

during which noimpulses are being generated,

the receiver is affected by received impulses.

6. In a system of signaling by electromag-
netic waves a receiver, and means for gener-
ating electrical impulses atauniform rate, and
means for making the receiver unaffected by
receiver lmpulseq during the intervals be-—
tween the generated 1mpulsw |

7. A system for utilizing the energy of elec-
tromagnetic waves incl udmo n a:zombm.;mon 3]
plurality of wave-responsive devices at the
same station together with means for puttine
the latter out of operative relation to the for-
mer according to a predetermined time ‘teh-
tion.

3. A system for utilizing the energy of elec-
tromagnetic waves mcludmﬂ in combination a
plur ahty of wave-responsive devices at the
same station together with means for putting
the latter out of operative relation to the for-
mer successively for predetermined periods.

9. A system of wirelesssignaling including
1n combination means operating to transfer to
or impress high-trequency voltages upon the
ether and a plurality of sources of voltage at

the same station together with means for put-

ting the latter out of operative relation to the
former successively.
10. A system of wireless signaling includ-

| Ing 1n comblination means operating to trans-
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fer to or impress high-frequency voltages upon
the ether and a plumhty of sources of voltage
at the same station together with means for
putting the latter out of operative relation to
the former according to a predetel ‘mined time
relation.

11. A system of wireless signaling includ-
ing in combination means operating to trans-
fer toor impress high-frequency voltfwes upon
ether anda plumhty of sources ot voltages at
the same station together with means for put-
tine the latter out of operative relation to
the for mer successively for predetermined
periods.

12. A system of wireless signaling includ-
ing in combination means operating to trans-
fer to or impress high-frequency voltaﬁ es upon
the ether and a plurality of sources of voltage
at the same station together with means for
putting the latter out of operative relation to
the former for a predetei ‘mined period.

13. A system of wireless signaling includ-
ing in combination means operating to trans-
for to or impress high-frequency voltages upon

the ether and a plm ality of sources of voltage

at the same station together with means for
putting the latter mto and out of operative
relation to the former according to a prede-
termined time relation.

14. A system of wireless signaling includ-
ing in combination means operating to trans-
fertoor impress high-frequency voltawes upon
the ether and a plm ality of sources of voltage
at the same station together with means for
putting the latter into and out of operative
relation to the former for a predetermined
period.

15. A system of wireless signaling includ-
ing 1n com bination means operating to trans-
fer to or impress high-frequency voltagesupon
the ether anda plurality of sources of voltage
at the same station together with means for
putting the latter into and out of operative
relation in a fixed order of succession.

16. A system of wireless signaling includ-
1ng 1n combination means operating to trans-
for toor impress high-frequency Voltaﬂ es upon
the ether and a plm ality of sources of voltage
at the same station together with means for
putting the latter into and out of operative
relation to the former successively for prede-
termined periods.

17. A system of wireless signaling includ-
ing in combination at the sendmo end a num-
bel of sending-circuits: and means for exciting
each of said sendmg, -circuits independently of
the others.

18. A system of wireless signaling includ-
ing in combination at the senduw end a Num-
ber of sending-circuits and means for existing

each of said sendmo -circuits according to a.

predetermined time Telation.
19. Inasystem of wireless signaling ine:
ing in combination at the sendme end 9 Il

lud-
1m-
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each of said sending-circuits, a plurality of re-
celving-circults tocrethel Wlth means for dis-
connecting each of said receivers during the
time of excitation of the corresponding send—
Ing-circuit.

20. A system of wirelesssignaling including
in combination at the same station a numben
of sending and receiving circuits, means for
exclting emch of said Semdmo circuits inde-
pendentlv of the others, receivers for each of
said circults together with means for put_mg
sald parts into opemtwe relation for sending
and for receiving, according to a predetel-
mined time Iehtlon

21. In a wireless signaling apparatus the
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combination with a transmitting and a receiv- -

ing apparatus at the same station, of means
controlled by the spark-determining member
of the transmitting apparatus to cut the indi-
cating member of the receiving apparatus out
of the circuit during the time of each spark
in the transmitting apparatus.

In a wireless signaling apparatus the
combination with a transmitting and a receiv-
ing apparatus at the same station, of means
‘iUtOHléLth::lHV controlled by the spuh -produc-
ing mechanism of the transmitting apparatus
to cut off the local indicating instrument of
the receiving apparatus during the time of
each spark.

93. In a wireless signaling apparatus the
combination with a transmitting and a receiv-
ing apparatus at the same station, of means
for antomatically cutting out the indicating
device during the time of each spark of the
transmitting apparatus.

24. In a wireless signaling apparatus the
combination w ith a transmitiing apparatus
containing a spark-producing device and a re-
ceiving apparatus, of a switeh adapted to cut
off the receiving apparatus from the receiving-
conductor and means controlled by the Spm*l;:—
producing device for operating said switch at
cach instant of sparking and for reéstablish-
1ng connection of the receiver with the receiv-
ing-conductor at other times.

25. A system of signaling by electromag-
netic waves including in combination a receiv-
ing-conductor and a receiver operatively con-
nected therewith together with means for ren-
dering the receiving devices unresponsive
without disconnecting from the receiving-con-
ductor.

26. In asystem of signaling by electromafr-
netic waves the combination “with a receiver,
means for generating electrical impulses, and
means for making the receiver unresponsive
during the time of generation of electrical 1m-
pulses, without disconnecting the receiver
from the recelving-conductor.

27. In asystem of signaling by electromag-
netic waves the combination with a recelver

~of means for generating electrical impulses,

means for m%kmcr the receiver unresponsive

05 bel of sending-circuits and means for exciting | during the time of generation of electrical 1m-
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- pulses without disconnecting the receiver from

thereceiving-conductor and means for render-
ing the receiver sensitive to receive impulses
during the time when the sending impulses are
not being emitted. |

23. In a wireless signaling apparatus the
combination with a transmitting and a receiy-
Ing apparatus at the same station, of means
controlled by the spark-determining member
of the transmitting apparatus to cut the indi-
cating member of the receiving apparatus out

of the circuit during the times of sparking of

the transmitting apparatus.

29. In a wireless signaling apparatus the

combination with a transmittine and a receiy-
g apparatus at the same station, of means
automatically controlled by the spark-produc-
Ing mechanism of the transmitting apparatus
to cut ofi the loecal indicating instrument of
the recelving apparatus during each sparking
period. |
- 30. In a wireless signaling apparatus the
combination with a transmitting and a receiv-
ing apparatus at the same station, of means
for automatically cutting out the indicating
device during each sparking period of the
transmitting apparatus. | o

31. In a wireless signaling apparatus the

combination with a transmittine apparatus

containing a spark-producing device and a re-
celving apparatus, of a switch adapted to cut

off the receiving apparatus from the receiv-

ing - conductor and means controlled by the
spark - producing ‘device for operating said
switch at each sparking period and for reés-
tablishing connection of the receiver with the
receiving-conductor at other times.

52. In a wireless signaling apparatus the
combination with a transmitting and a con-
stantly-receptive receiving apparatus at the
same station, of means controlled by the sparlk-
determining member of the transmitting ap-
paratus to render the receiving apparatus un-
responsive during the sparking period of the
transmitting apparatus.

55. In a wireless signaling apparatus the |

combination with a transmitting apparatus

ancd a constantly-receptive recelving apparatus
at the same station, of means auntomatically
controlled by the spark-producing mechanism
to cut off the local indicating instrument of
the receiving apparatus during the sparking
period. |

34. A system for utilizing the energy of

electromagnetic waves including in combina-

tion a plurality of receiving circuits or con-
ductorsand a plurality of constantly-receptive
wave-responsive devices at the same station

together with means for putting the latter

Into operaftive relation to the former for pre-
determined periods.

35, A system for utilizing the energy of
electromagnetic waves including in combina-
tion a plurality of receiving circuits or con-
ductorsand a plurality of constantly-receptive
wave-responsive devices at the same station
together with means for putting the latter
Into operative relation to the former succes-
sively for predetermined periods.

36. A system of wireless signaling includ-
ing in combination a plurality of receiving
circults or conductors and a plurality of con-
stantly-receptive current-operated wave-re-

sponsive devices at the same station together

with means for putting the latter into and out
of operative relation in a fixed order of sue-
CesSIon.

37. Asystem of wirelesssionaline includine
ey sy =
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1n combination a plurality of receiving circuits

or conductors and a plurality of constantly-re-

ceptive current-operated wave-responsive de-
vices at the same station together with means
for putting the latter into and out of opera-
tive relation to the former successively for
predetermined periods.

80

In testimony whereof I have hereunto set -

my hand.
REGINALD A. FESSENDEN.

VVitn_eﬂsges, :
- W. BERTRAND ACKER,
Darwin 5. WoLncorrt.
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