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To all whom it LT COTLCEPTL:

Be it known that I, HArRRY SHODMAI{ER a
citizen of the United States residing at Phll&-
delphia, in the city and county of Phl]adelphla

5 and State of Pennsylvania, have invented a-

new and useful Wireless Signaling System, of -

Whmh the following is a spemﬁcatlon |
"My invention rel&tes to wireless signaling
systems wherein the message or swn*ﬂ 1ISTep-

10 resented by electroradiant energy transmltted |

through the natural media.
 More par tlcularl;jr my invention relates to

the recelving-circuits of a wireless signaling

system wherem several signals or messages
15 may be simultaneously or mdependenﬂy re-
celved and recorded. -

My invention comprises an ar rancrement 01 |

* clrcults at the recelving-station Whel eby Sev-
eral messages, each represented by a series of

- 20 wave-trains succeedmcr each other at a pre-
| determined rate, may be mmultaneously or 1n- -

dependently recewed or recorded.
_ My Invention comprises means at & receiv-
1ng-station whereby with a single wave-re-

25 sponsive device a plurality of ﬂuc:tua,tmﬂ* cur--

rents are produced, the frequency of each
current being equal to the rate of succession

~ of wave-trains repr esontmcr a cer t‘un message

or signal.

30 MV invention compl 1s€es, furthel aplm &hty_.

of loc,al clreuits controlled by sa,ld wave-re- |
-equal to the rate of succession of the spar ks

sponsive device, each circuit containing means
- for selecting a certain message to the exclu-

sion of other Messages. Whlch may be snnul- :

| 35 taneously or mdependentlv recelved.
In my system there are-a plur ality- of sta—-
thD‘% each capable of emitting trains of waves

of electror adiant energy, such trains succeed-

1ng each other at characteristic uniform rate,

40 fmd each station is equipped with means 1:01 _

selecting the several messages orsignals which
. may -bo transmitted to it smmltaneouslv or
mdependentls to Sepal ate I ecc-we1 S o1 record-
ers. - |

45 It has been cuqtommy heretofore in wire-

less sumalmcr systemg for the pm pose of se- |

tions,

| curing selectivity, to attune a circuit or cir-

cuits at the receiving-station to the fr equency
of the electroradiant ener gy-waves. In my

| system, however, the selection or tuning has zo

reference more particularly to the rate of suc—-

cession of the wave-trains and not ‘the peri-

odicity of the waves themselves. Ateach spark
at the spark-gap of the transmitter there is
emitted from the radiating-cir ‘cuit a train of 55
waves of electroradiant energy, in some cases
the number of waves per train reaching

+ twenty, the fr unency of said waves them-

selves being from in the newhbm hood of one

Thundred thousand per second to several mil- 60

lions per second. The tuning or selecting

| has heretofore been accomphahed by ad just- . -

ing the constants of the receiving-circuit so
that it -should be selective of mchatlons of
these enmmously high fr equencies. - In the 65
primary of the transmitting-transformers I
employ alternating currents or reversed cur-
rents of definite and uniform rate, so that at

the spark-terminals there are produced sparks
at the same rate as the rate of the current m 7o

the primary of the transformers. - At the re-
celving-station instead of adjusting the cir-
cuits to the frequency of the radiant energy

itself there are produced in local circuits
fluctuating currents of a pE‘llOdlCltY or fre- 75

quency equal to the 1ate of succession of the
transmitted wave-trains, or, in other words,

at the spar k-gap of the.transmitter and the

“current in the primary of the tr ansmitting- So
“transformer.

It is to be understood, howevel
that though my. selectivity is obtamed by ad-
justing the constants of cireuits with r elatlon

to the rate of succession of the wave-tr ains I
may 1n addition attune the receiving circuit 83
to be selective of waves of electror adiant en-
ergy of a certain frequency and thereby have

double selectivity or selectivity of two kinds.

In my system there may be a plurality of sta-
each emitting its trains of waves at a 90
characteristic and uniform rate, and each re-

Cel\”lnﬂ'-%t&tl()n of the syqtem is supplied with
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as many selective circuits as there are remain-
ing stations in the system, each circuit being
adjusted as to its electrical constants to be se-
lective of fluctuating currents of a frequency

equal to the rate of succession of the trains of

waves of a certain station. Xor example, sta-
tion No. 1 may transmit trains of waves at the
rate of two hundred per second, station No. 2

at the rate of three hundred per second, and
station No. 3 at the rate of three hundred and
seventy-five per second. Station No. 1 when
operating as a receiver will have then two lo-
cal circuits, one of which will select fluctuat-
ing currents of a frequency equal to three hun-
dred per second, thereby selecting a message
coming from station No. 2, and another cir-
cuit selective of fluctuating currents of a fre-
quency equal to three hundred and seventy-

five per second, which will select the message

20
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being transmitted from station No. 3. Simi-
larly when station No. 2 is operating as a re-
ceiver it will then be supplied with two local
circuits one of which is selective of fluctuat-
ing currents of a frequency equal to two hun-
dred per second, and therefore selecting the
message being transmitted from station No. 1,
and another circuit adjusted to select fluctuat-
ing currents of a frequency of three hundred
and seventy-five per second, and therefore se-
lecting a message being transmitted from sta-

tion No. 3. ILikewise when station No. 3 1s
operating as a receiver it has two local cir-
cuits, one of which is selective of fluctuating

currents of a frequency of two hundred per

second, and therefore selective of the message

being transmitted from station No. 1, and an-
other circuit adjusted to select fluctuating cur-
rents of a frequency of three hundred per sec-
ond, and therefore selective of the message
transmitted from station No. 2. |
Though I have given but three stations in
the example above it is apparent how the

number of stations may be increased simply

by using different rates of succession for the

trains of waves at each station and adjusting

local circuits at each receiver to be selective
of fluctuating currents of like frequencies.

- At my receiving-station I prefer to employ
a single wave-responsive device, preferably ot

the self-restoring type, which is subjected to
the trains of waves arriving from the stations

which may be simultaneously transmitting.

In local circuits shunted around such wave-
responsive device are means for rendering
such circuits selective of fluctuating currents
corresponding with the different trains ot
waves received, and there is common to all
the local circuits a source of energy giving

rise to such fluctuating currents under the con-

trol of the single wave-responsive device. At
the transinitting-station an alternating current

“or a commutated direct current. is employed

in the primary of the transmitting -trans-
former, thereby setting the rate of succession

and representing a certaln message.

749,584

of the trains of waves emitted by such trans-
mitter. - |

For a detailed description of my invention
reference is to be had to the accompanying
drawings, in which— -

Figure 1 represents a diagrammatic view
of the circuits at a receiving-station wherein

is employed a transformer in whose secondary

circuit are a plurality of means for selecting
separate messages. Iig. 2isa diagram of the
secondary circuit of the system shown in Kig.
1 with a modified arrangement of the means
for selecting predetermined messages.

In Fig. 1, A represents the usual aerial con-
ductor of a wireless-signaling system between
which and the earth-plate E is connected the
wave-responsive device C, preferably of the
self-restoring type now well known in the art.
In shunt to the wave-responsive device C 1S
the local circuit, including the choke-coils £ 7,
the source of energy B, and the primary of a
transformer P. The secondary of said trans-
former is shown at S, and from the terminals
thereof extend the conductors a b.
in parallel between said conductors a ) are

several circuits, each including means for se-

lecting a message to the exclusion of other
messages which may be simultaneously or 1n-
dependently received in the aerial circuit and
which have been transmitted through the nat-
nral media in the form of wave-trains of
electroradiant energy. The wave-responsive
device C is influenced by each seriés of wave-
trains impinging upon the aerial conductor A,

and if several series of wave-trains are simul-

taneously received the wave-responsive device
C changes its resistance in response to each
series of wave -trains and. each wave-train
of a series. There result from these changes
of the wave - responsive device C several
fluctuating currents in the circuit of the pri-
mary coil P. Each fluctuating current has
a periodicity equal to the rate of succes-
sion of the wave-trains of a certain series
In other
words, in the circuit of the primary coil P

| there exists superposed fluctuating currents.

These currents are then either stepped up

or stepped down in their potential by means

of such transformer, and in the secondary
circuit @ & there are then alternating cur-
rents of different frequencies and superposed.
The circuit, including the inductance 1 and
the condenser 2, bridges these conductors « b.
The relative proportion of the inductance 1
and capacity 2 are such that sald circuit 1s se-
lective of an alternating current of a certain
frequency, or, in other words, of an alternat-
ing current of a frequency dependent upon
the rate of succession of wave-trains repre-
senting a certain message. 3 1s an electro-

static telephone-receiver connected directly 1n
shunt to the condenser 2. The capacity of the
telephone-receiver 3 1s, however, so propor-
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tioned as not to be a .eentrelliiigelemeet of
the circuit 1 2.

4 1s an inductance, and

5 a condenser brideed across said. eondueters

10O

'1S resonant.

a b and fermmﬂ‘ a clrcuit resonant with an al-
ternating current of a frequency different from

that of the current with which the cireuit 1 2
. In other words, the circuit 4 5
1s selective of and resonant with an alternat-

- ing current of a i'requeney dependent upon the

- 6 1s sub;

30

35

7. Brldo*ed acrross the conduetors a & are the |
40

13516, and 19 are telephone-receivers of elther-.
the eleetromaﬂ*netlc or electrostatic type con-
nected dlreetly In series with the selective
circuits and of course in each instance operat- |
Ing as either a’ part of the mduct‘lnee or the --
‘capacity of its circuit.. ~ o o0 e
"Though I'have shown: but one 1 eceivin cr—ste--f
| 13101:1w1th different modes of arrangement of cir-
cuitsatsuch station, itis to'be understeed that

45

“each-equipped with' the devices -herein shown
It is to be further-understood |

‘that though T select principally by tuning the |-
responswe device, a cu'eult controlled there-

bysa cir cuit in- mduetwe relation with said
circuit, and means in said: last-mentioned cir-
cult for selecting a predetermined message.
6. In a wir eless signaling system. a wave-.
?-responswe device, a circuit controlled there-

55

60

05

‘resonant circuit 4 5.

| sub;;eeted to an excessive petentlal diff
As a medlﬁeatlon.
the electrostatic telephone—reeewer 9 may be

“and described.

'rete of successlon of the wave-trains repre-

senting a certain message, which message 1s

‘separate and distinct from the one reproduced [
" In shunt tothe

~ Inductance 4 is the telephone -receiver 6 of the
20

in the telephone-—recewer 3.

electromagnetic type and whose inductance is

such as not to be a controlling element of the
The telephone -recelver:
Jected to the excessive potential exist~

ing at the terminals of inductance 4. 7 81isa

third circuit bridging the conductors @ & and
1s resonant with a current of -still different
trequency from those selected. by the two pre-
ceding circuits.
bridg o the electromsagnetic telephone - re- |

celver 10 across the termmels of the condenser |
responsive -device, a “local circuit controlled

‘thereby and mcludmor a winding of a trans-

In this instance there is

3, the telephone-receiver 10 being therefore
erence,

as in the previous cases.

bridged across inductance-terminals 7. -
In Fig. 2, S, @, and 6 are the same as in F.w'

three circuits 11 12 18, 14 1516, and 17 18 19.

Kach of these circuits is selective of an alter-
nating current of a frequency dependingupon:
the fre equency of succession of the wave-trains:

representing a distinct and separate message.

there are in my s-ystem a plurality of-stations

seeondery circuits to a frequency dependmﬁ'

upon the rate of succession of the wave- tl'eme'
I may also attune the aerial receiving eircuit |
or circuits, arranced in inductive or eenduet—
ive relation therewmh to the rate of the waves |
Tect, a double:

For example, ate certain’ St‘btl()n the |
-circult, and means for rendering said last-

{ mentioned circuit selective of cur rents of pre-
'-detel mined frequency. - - |

themselves thus securing, in e
tumnﬂ'

raté ot suceession of the wave-trains ‘may be
three hundred per second, ‘whilé the rate of
the waves themselves may be five hundred

With the circuit 1 2 adjusted-
to resonance with a current of a certain fre--
quency there exists-across.the terminals of the
condenser 2 an excessive potentlel as 1s-well
known, and to this potentlel 1s subjected the
- tr ansl‘ltino“deviee 3.

¢lreult.

'rela;tion

cult for |

thousand per ‘second. At the recewmo'-ste—

3

tion the circult including or contr olhno" the -

wave-responsive device will be ettuned to a

‘rate of five hundred thousand persecond,while
‘the secondary circuit controlled by said wave-
responsive device for selecting -a particular:
message would be selective of .a
relatively low rate—that is, depending upon-

the rate of succession of the waye- trems, which
is three hundred per second. S

-cuarrent of

75

It 1s to be under Steed that the errancf'ement -

of the wave- responsive device need not e con-

fined to the series connection herein shown,
but that it may be arranged in a circuit in-

ductively connected with the aerial circuit, or 8o

1tmay be connected in shunt to the frequency-
determining element of a resonant receiving-

Fur thermore, it is to be understood
that instead: of a single wave-responsive de-
vice, as herein shown a plurality of wave-re-
‘sponsive:devices may be used, either in series
relation, parallel relation, -or series parallel
It 1s to be further understood that -
in COI]]ll].’lCthIl with a single aerial conductor -
may be employed several branch circuits,

| such circuits when taken in conjunction with

the aerial conductor forming circuits selective

90

of différent frequencies of transm1tted weves . |

What I claim is—
1. In a wireless swnelmcr system 8 wave-

former, a plurality ot circuits supplled by said

transformer, and means in each en*cmt fer re-
-'Produelncr a Swnal S T
2. In a wireless swnahnﬂ' svstem 4 waves:

100

responsive device, a cir cuit eontrelled there- -

by and including a winding of‘a transformer,

asecondary elremt and means included in said -

mined signal to the exclusion-of others: -
3. In a wir eless. signaling system, a wave-

_responsive device, a circuit controlled:there-
‘by,:a circuit 1in mduemve relation with said
‘circuit, and means in said last-mentioned cir-:

secondary cireuit - for. producing a- predeter 105

ITOo

cuit for producing:a signal independently- et |

'swnals reéceived 51multaneously therewith.

éL In'a wireless signaling system,-a wave- -

‘responsive device, a circuit ‘controlled there-
by, a eireuit In mductwe relation with said T15
circuit; and means in said last-mentioned cir-:
producing a’ sighal- represented - by -

| wave -trains sueeeedmﬂ‘ eeeh othe1 at prede—+ -

termined rate. -
5. In-a wireless. swnalmﬂ' Sy‘stem a wave-

by, a circuit in 1nduet1ve relation with said

125

130
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7. In a wireless signaling system, a wave-
reeponewe device, a circuit controlled there-
by, a plurality of circuits in inductive rela-
tion with said circuit, and means in each of

said last-mentioned cireuits for producing a

separate and independent signal.
8. In a wireless signaling system, a wave-

responsive device, a circuit controlled there-
by, a plurality of circuits in inductive rela-
tion with said circuit, and means in each of
sald last-mentioned circuits for separating a

signal from signals received simultaneously
therewith.

9. Tn a wireless signaling system, a wave-
responsive device, a circuit controlled there-

by, a circuit in inductive relation with said

circuit, and capacity and inductance in said
last-mentioned circuit for rendering the same
selective of a current representmg a prede-
termined signal.

10. In a wireless signaling system, a wave-
responsive device, a circuit controlled there-
by, a plurality of circuits in iInductive rela-
tion with said circuit, each of said last-men-
tioned circuits mcludmﬂ' frequency-determin-
ing elements for I’enélemrur:r 1t resonant with a
current of a
rate of succession of wave-trains representlnﬁ'
a predetermined signal.

11. Ina wmelese signaling system a wave-
responsive device, a circuit controlled there-
by, a circuit in mcluctwe relation with said
circuit, frequency-determining elements for
rendermcr sald last-mentioned circuit resonant
with a current of a frequencv dependent upon
the frequency of succession of the wave-trains
representing a predetermined signal.

12. In a wireless signaling system a, wayve-
responsive device, a circuit “controlled there-
by, means for rendermg said circuit reso-
nant with a current of predetermined fre-
quency, and signal-producing meanssubjected

to the potential-difference existing at the ter-

minals of the frequency-determmma' element
of sald circuit.

13. In a wireless swnalmo' system, a wave-
responsive device, a plura,llt;y of circuits con-
trolled thereby, frequency -determining ele-
ments in each of said circuits rendering each

circuit resonant with a current of different

frequency, and a translating device subjected

 to the potential difference existing at the ter-

55

60

65

minals of a-frequency-determining element in
“each of said circuits.

14. Inasignaling system, a wave-responsive

device, a circult controlled thereby, a circuit
in inductive relation with said circuit, and

means 1n said last-mentioned circuit for ren-
dering the same selective of a current locally
produced --
15. Inareceiver of a w1reless signaling sys-
tem, a self-restoring wave-responsive devlce
a circuit controlled thereby and including a
source of energy. asecondary circult in induct-

_1ve relation with said circuit and selective of

frequency clependent upon the

749,584

g current fluctuating at a rate dependent upon

the rate of succession of the transmitted wave-
trains.
16. In a wireless signaling svstem 8 recelv-

ing-eonductor, a wave-responsive device influ-

enced by a plurahty of series of wave-trains,
each seriesconsisting of trains succeeding ea,ch

other at characterletm rate, acircult controlled
by sald wave-responsive demce, a secondary

circuit in inductive relation with said circuit,

and a plurality of circuits codperating with
said secondary circuit, each of sald circuits
being selective of a message or signal repre-
sented by a series of wave-trains succeecluw
each other at characteristic rate.

17. Ina wireless signaling system, a receliv-
ing - circuit attuned to the frequency of the
transmitted energy-waves, a wave-responsive
device influenced by energy received in said
circuit, a local circuit controlled by said wave-
responsive device, and a circuit in inductive

relation with said local circuit and selective of |

a message represented by wave-trains succeed-
ing each other at predetermined rate.

18. Ina wireless signaling system, a receliv-
ing-circuit attuned to the irequency of the
transmitted energy-waves, a wave-responsive
device influenced by energy received in said
circuit, a local eircuit controlled by said wave-

Tesponsive device, and a plurality of circuits

in inductive relatlon with said local circuit,
each selective of a message represented by
wave-trains succeeding each other at predeter-
mined rate. |

19. At the receiver of a wireless signaling
system, means for producing electric currents
fluctuating at a rate equal to the rate of suc-
cesslon of “the wave-trains representing a mes-
sage, means for transforming said currents,
and a circuit traversed by the tranetormecl cur-
rents and selective of said currents.

20. In the receiver of a wireless signaling
system, means for producing a plurahtv of
fluctuating currents, each current fluctuating
at a rate ec[ual to the rate of succession of the
wave-trains representing a separate message,
means tor transforming said currents and im-
pressing them upon a plurality of circuits,
and means for rendering each circuit eelectwe
of a4 current of definite trequency and repre-
senting a separate message.

21. In a wireless sw'na,llncr system, a receiv-
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ing-circuit, means controllecl thereby for pro- -

ducmcr a plur&llty of currents fluctuating at
rates eharectemstlc of independent messages,
means for transforming said currents ancl 1~
pressing them upon a plurality of circuits,
and means for rendering each of saidcir cuits
resonant with a current ot a frequency char-
acteristic of a separate and independent mes-
sage.

92. Tna wireless sionaling system, ar eceiv-
ing-circuit, means controlled thereby for pro-
ducmcr a plurallty of fluctuating currents,
each. cmlent fluctuating at arate equﬂl to the

120
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rate of succession of the Wave—-tra,ms repre-

~senting a separate and independent message,

10

20

30

35

means for impressing the energy of said cur-
rents upon a plurahty of Seconda,ry circuits,
cach of sald secondary circuits including fre-
quency - determining elements rendering it
resonant with a current representing a sepa-
rate and distinct message, and a translating
device subjected to the potentml diff

ment In each secondary circuit.

23. In a wireless signaling system, a wave-
responsivedevice, a circuit controlled thereby,
a clrcultin mductwe relation with said circuit,
and an inductance and capacity in said last-
mentioned circuit forrendering it selective of
a current fluctuating at predetermmed rate.

24. In a wireless swnahnw system, a wave-
responswe device, a circuit controlled thereb;; :
a clrcult in ind uctwe relation with said circuit,

~and an inductance and capacity in series in

sald last-mentioned circuit for rendering it

~selective of a current fluctuating at a prede-

termined rate. | |

25. In a wireless signaling system, means
for subjecting a wave - responsive device to
electroradiant energy of predetermined fre-
quency, a circuit controlled by said wave-re-
sponsive device, a circuit in inductive relation
with said ClI"CLllt and means in said last-men-
tioned circuit for selecting a predetermined
message. | -

26. In a ereless signaling system, a wave-

responsive device, means for sub;]ectmw sald
wave-responsive device to electroradiant en-

ergy of predetermined frequency, a circuit

- controlled by said wave-responsive device, a

40

45

circult in inductive relation with said mrcmt

~and means for rendering said last-mentloned

circuit selective of currents of predeterrmned
frequency. -
97. In a wireless signaling system a wave-
responswe device, means for subjecting said
wave-responsive dewce to the effectsof electro-
radiant energy of predetermined frequency,
circuit contr olled by said wave—responswe de-

erence at-
the terminals of a frequency-determining ele-

. | B T B L s i - i 1 .
vice, a circult in-induetive relation with said
clrcult and means for rendering said last-
mentloned circult selective of currents having

a frequency dependent upon the rate of suc-

cession of the transmitted wave-trains.

50

28. Ina wireless signaling system, a receiv-

ing-circuit adjusted as to its electrical con-

stants as to be selective of electroradlant en-

ergy of predetermined frequency, a wave-re-
sponsive device associated with said receiving-

clrcuit, a circuit controlled by said wave-re-
sponsive device, a circuit in inductive relation

with said eir cmt and means in said last-men-

tioned circuit tor selecting a predetermmed

message.

29. Ina wireless swnahntr system means for
securing double selectlwtv comprising a re-
cewmo*-—mrcmt adjusted as to its electrical con-

stants as to be selective of electror adiant en-

ergy of predetermined frequency, a wave-re-

sponsive device associated with said receiving-
| _clrcmt a circult controlled by said wave-re-

sponsive device, a circuit in inductive relation
with said cirenit, and means for rendering said
last -mentioned 01rcu1t selective of currents
having a frequency dependent upon the rate
of succession of the transmitted wave-trains.
30. Ina wireless signaling system, a receiv-

mmg-circuit selective of the eﬂ’ects of electro-

radlant energy of definite frequency, a wave-
responsive device associated with said receiv-
ing-circuit, a circuit controlled by said wave-
responsive device, a circuit in inductive rela-
tion with said cireuit and means for rendering
said last-mentioned circuit selective of cur-
rents having a irequency dependent upon the
rate of succession of the transmitted wave-

trains, whereby a message or signal répresent-

ed by electroradia,nt energy of predetermmed
frequency transmitted in wave-trains succeed-

ing each other at predetermined rate is select-

ed to the exclusion of others. .
| HARRY SHOEMAKER
Witnesses:
- . Joux CoNNELL,
- Auice T. BurroueH.
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