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To all whom it may concern:

IBe it known that I, GREENLEAF W. PICK-
ARD, a citizen of the United States, residing
at Boston, in the county of Suifolk and State
of Massachusetts, have invented certain new
and useful Improvementsin Wireless Signal-
ing Systems, of which the following is a speci-
fication. |

My invention relates to wireless signaling

systems in which the energy representing the

signal is of the electromagnetic type, of ex-
tremely high frequency, and is 1mpressed
upon the natural media at the transmitting-
station and received upon circuits at the re-
ceiving-station, in which are generated elec-
trical potentials and currents which are em-
ployed to control recording apparatus.

My invention relates more particularly to
a system in which electroradiant energy is
1mpressed upon the matural media and re-
ceived from the natural media by conductors
extending vertically from the earth’s surface
and having an earth connection.

Myinvention comprises, further, meansfor
determining the frequency of the electrora-
dliant energy employed in such a system, and
more particularly it comprises a system 1n
which there are impressed upon the natural
media from the same radiating-conductor,
independently onv simultaneously, energies
of different frequencies, each energy or com-
bination of energy representing a separate

signal, and receiving at the receiving-station

a plurality of messages in the form of elec-
troradiant energy upon one and the same re-
ceiving-conductor and properly selecting out

each message or signal-to its proper record- |

ing device.

My invention comprises, further, a system
for simultaneously transmitting from the
same radiating-conductor radiant energies of
different frequencies, each energy of a defi-
nite frequency being under control of a sepa-

rate transmitter, and at the receiver recelving
energies of different frequencies upon a sin-
vle receiving - conductor or combination of

conductors and selecting the energy of a pre-
determined frequency to its proper local eir-
cuit, whereby several messages are received

—

ted at the transmitter.

erly selected to their respeetwe recording de-
vices.

My invention comprises a system in which
the radiating or receiving conductor or coms-
bination of conductors is common to several
transmitters and receivers and having asso-

 simultaneously or mdependently and prop- 50

55

ciated with such conduetors branch cireuits,

including frequency -determining elements
of different magnitudes, whereby the con-
duector and a branech circuit of the transmit-
ter has the product of its capacity and in-
ductance equal to that of the ¢conductor and
a branch circuit of the receiver. |
Heretofore in wireless signaling systems 1t
has been common to tune the transmitting

and receiving stations to each other, so that

the receiving-cireunit would respond only to
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the energy of the particular frequency emit-

By my system, how-
ever, I am enabled to use the same radiating-
conductor for transmitting several energies

| of different flequenmes fmd for receiving

soveral energies and selecting them into theu
proper branch circuits. In other words, 1n-
stead of using a plurality of conduetors at
both the transmitter and recelving stations
correspondingly tuned I employ only a single
radiating-conduactor and employ in connec-
tion therewith a plurality of branch cireuits,
each branch including afrequency-determin-
ing element, generally an inductance, where-
by the necessity for a plurality of ladmtmn‘-
conductors 1s avolded.

Reference is to be had to the accom panying

drawings, in which—
Figure 1 is a diagrammatic view of the eir-
cuits at a transmitting-station. Iig. 2 1s a

75
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diagrammatic view of the circults ab an asso-

clated recewmmstdbmn

In Fig. 1, C represents the usual a.eual con-

duector of a wireless signaling system at the

transmitting-station A. Th'is radliating-con-

ductor may be a single wire extending verti-
cally from the surface of the earth and if
desired, supplied with a capacity area at Lhe
top, or it may be a combination of wires, a
cylinder, or the like. -

At the bottom of the conductor C fueshown
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branch circuits, beginning with the conduec-
tors 1 1'. The branch circuit to the left com-
prises the conductor C, the conductor 1, the
inductance E', the conductor 2, the spark-
gap S, the conductor 22, conductor D, and
earth-plate e. In shunt to the spark-gap Sis
the secondary of a transformer 3, in whose
primary circuit is the source of energy 5, op-
erator’s key 6, and the usual interrupter I.
Upon depressing the key 6 an interrupted or
pulsatory current flows through the primary
of the transformer 3 and there appears at the
spark-gap S trains of sparks as long as such
key 6 18 held depressed. The circuit of the
aerial conductor just traced possesses a cer-
tain capacity and a certain inductance {(and
resistance) which determines the frequency
of the radiations of the electromagnetic en-
ergy emanating from the radiating-conductor.
The inductance B is the controllmn' induct-
ance of the ecircuit and is therefme a fre-
quency-determining element. The frequency

of the energy transmitted from such circuit
depends upon the product of the capacity

and inductance of such circuit. In the other
branch is comprised the conductor C, con-

- duetor 1’, inductance F’, conduetor 2/, spark-
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gap S/, conductor 28’ conductorD and earth-
platee. 'This clremt is identical w1th the cir-
cuit previously traced, except that the in-
ductance F' is dif erenb in amount than the

inductance E' and as shown is of greater

amount. In consequence the frequency of

the radiation of the last-named circuit will |

be different from that of the first-named cir-
cuit, F' being the frequency-determining ele-
ment of the ldst-named circuit, which is dif-
ferent from that of the former.
the spark-gap S'is the secondary of the trans-
former 3', in whose pllmaly 18 the source of
energy 5’ OpeI‘thOI s key 6', and interr upter
1', as deswlbed in connection with the cir-
cuit including E'. When both keys 6 6 are
depressed, there are emitted from the con-
ductor C electroradiant energies of different

frequencies, one depending upon the con-

stants of the circuit including E’, the other
upon the constants of the circuit including
. The keys 6 6’ may be used alternately
or simultaneously. In other words, two dif-
ferent messages may be sent at the same

time from the transmitting-station, as shown

in Fig. 1.

At Lhe receiving-station shown at Bin Fig.
2 G 1s the usual aerla,l conductor, having two
branch circuits as follows: One of these cir-
cuits comprises conductor G, the conductor
7, the inductance J',
sponsive device 9, eond uctor 10, conductor H,
and earth-plate e.
by means of the inductance J', so that the

product of its capacity and inductance shall
be the same as that of the branch circuit at

the transmitter including the inductance E’.

- In consequence, whenever the ¢ircuitinclud-

ing the inductance K’ at the transmitter is

In shunt to

cond uetor 3, wWave-re-

‘I'his cirecuit is adjusted

711,174

ceiver including the inductance J' will re-
spond to and select such energy, which will
then effect the wave-responsive device 9 in

circuit with J’, which then controls, by means

of a local circuit embracing relay 11 and
source of energy 13, the recording device 15,

controlled by the tongue 12 of said relay 11
‘and the source of energy 14.

The other
branch circuit at the receiver includes con-
ductor G, eonductor 7', inductance K’', con-
ductor 8§, wave- reSponswe device 9, conduc-
tor 10, conductor H, and earth- platee The
product of the capamty and Inductance of
this last-named cireunit is adjusted by means
of the inductance K’ to be equal to that of
the circuit at the transmitter including the
inductance F'. In consequence, when the
circuit of the transmitter including such in-
ductance I is emitting radiant energy the
circuit at the receiver including the induct-
ance K’ will respond to and select such en-
ergy, which then controls the wave-responsive
device 9’ in circuit with K'. TIn shunt to this
wave-responsive device 9’ is the local circuit
including the relay 11" and source of energy
13'.
a local circuitincluding the source of enern'y

14" and the recording device 15'.

The conductors C and (> possess cons1der-

able elec,trosta,tic'capaeity, as 1s well under--

stood in this art, and are the prineipal capac-
1ty elements 0peratmo* in conjunction with
the inductances to determine the natural pe-
riods of the branch circuits. The remaining
portions of the transmitter and receiving cir-
cuits also possess electrostatic capacity; but
aspreviously stated, Cand G form the ﬂ'lecttel
portion and, in fdct the controlling palt ol
the capaclty at each station. Similarly in
the circuits of both the receiver and trans-
mitter there is inductance in addition to the
inductances E" F', J', and K’; but these in-
ducrances are by far bhe mmmpal ones and
in consequence the controlling ones. If the
dimensions of the circuitsat both transmitter
and recelver are made identical, then the in-
ductance E'and the inductance 7 will be the
same in magnitude, and likewise the induct-
ances I’ a,nd K’ Wlll be of the same magni-
tude. It is not necessary, however, that the
conductors and connections at each station
should be of the same dimensions, for it is
possible by the inductances K’ and J' to ad-
just the branch circuits until they become
selective..

It is thus seen that depressing key 6 will
affect recorder 15 and depressing key 6’ will
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The tongue 12’ of the relay 11’ controls
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Insuch case J' and E' may be un-
equal,and likewise K'and F' may be unequal.

125

affect the recorder 15" and that these keys |
may be depressed simultaneously or inde-
pendently or alternately and the proper mes-

sages will be selected out to the proper re-
eorder means.

130

ThoughT have shown but two transmitters |

and two receivers in wngunetlon with a sin-
gle radiating or single receiving conductor,

emlttlnﬂ' ra.dlant energy the circuit at the re- | 1t i3 to be understood that my syst.em s non




IO

IS5

20

235

3O

35

40

45

50

6o

711,1%4

limited to such number. It is to be under-
stood, furthermore, that the number of sta-
tions may be increased and that any receiv-

ing-station may have a branch circuit which

is selective of the energy transmitted from
any transmitting -station. For example, a
third branch clremt might be used in Fig. 2
which should be seleebwe of energy tra,nsnnt-
ted from a station other than tha,t shown in
Fig, 1.

From the foregoing descrlptmn it is seen
that the circuit of the receiver including J’
selects the messages emitted by the circuit at
the transmitter including the inductance E’
to the exclusion of any other messages—such,
for example, as emitted by the cireuit includ-
ing the inductance F'.
at the receiver including the inductance K’
selects messages emitted by the circuit at the
receiver including the inductance F' to the
exclusion of all other messages—as, for ex-

ample, those emitted by the circuit at the

transmitter including the inductance E'.

In practice it is desirable that in the con-
ductor 2% or 2* at the transmitting-station
there be inserted a condenser of sma,ll capac-
ity. Such condenser will not interfere with
the high-frequency oscillations in the circuit
in which it may be included and will serve to
prevent an interchange of energy between the
secondariesof the transformers 3and 3'. Such
condenser being small, it will operate as a
great restraining device for the very low fre-
quency cuarrentsin such secondaries. In Fig.
1 there are shown two such condensers at &
and k', respectively, one being in dotted lines.

At thereceiving-station care must be taken

to prevent the wave-responsive devices 9 and

)’ from short-circuiting each other, and there-
by closing each other’s relay circuits. If this
were permibted;, the wave-responsive device
9 would control not only recorder 15, but also
recorder 15. Likewise wave-responsive de-
vice 9" would control not only its recorder 15’,
but also recorder 15. To prevent this, I in-
sert in the conduectors 10 and 10" the small
condensers k& and &', respectively. Onlyone
condenser 1s necessary, but, as shown in dot-
ted lines, I employ two for the purposes of
symmetry,

What I claim is— |

1. In a wireless signaling system, a conduc-
tor, parallel branch cireuits connected there-
Wlth and frequency-determining elements
complementary with said conductor ot differ-

ent magnitudes in the respective branch cir-

cuits.

2. In a wireless signaling system, a v condue-
tor, a plurality of pamllelbmnch circuits con-
nected therewith, said branch circuits taken
in conjunction with said conductor forming
conduetors of different natural periods.

5. Inawirelesssignaling system,a plurality
of parallel branch cirenits, a conductor com-
mon to said branches, and forming with the
respective branch circuits conductors of dif-
ferent natural periods.

Likewise the circuit

——f

3

4. Ina wireless signaling system, a conduc-
tor comprising a frequency-determining ele-
ment, a plurality of parallel branch circuits
connected therewith, and complementary fre-
quency - determining elements of different
magnitudes in said branch circuits.

5 In awireless si ﬂ'na,hnfrsystem,a plurality
of parallel branch circuits including fre-
quency - determining elements of dlfferenb
magnitudes, a conductor common to all said
circuits and comprising a complementary fre-
quency-determining element.

6. Inawirelesssignalingsystem,aplurality
of oscillating circuits of d1ﬁferent periods, and
a frequency—determmmw element common to
all the circuits codperating slmultaneously
therewith.

7. Inawireless swnahng system,a plurality
of selective circuits of different natural pe-
riods, and a frequency-determining element

common to all the cireunits coopemtmw simul-
taneously therewith.

8. Ina wireless smnahnwsystem a plarality
of oscillating cireuits of different natural pe-
riods, and a radiating-conductor common to
all the circuits COOpel‘atln“‘ mmultaneously
therewith.

9. Inawirelesssignaling sy&tem,a plurality

of circuits of different na,tuml periods and a
receiving-conductor common to all the cir-

cuits and codperating simultaneously there-
with as a frequency - determining element
thereof.

10. In a wireless signaling system, a plu-
rality of oscillating elrcmts of different natu-

ral periods and. a mdlatmfr-eouductor com-

mon to all the circuits and opemtin o simulta-
neously as a frequency-determining element
for each of the cirenits.

11. In a wireless signaling system, a plu-

rality of circuits of dlﬂ'erent natural periods,
‘and a receiving-conductor common to all the

circuits and operating simultaneously as a
frequency-determining element for ea(,h of
sald circuits.

12. Inawireless signaling system, a radiat-
ing-conductor, an ear t;h eonnectlon and a plu-
ra,hty of trequency determining bmnehes in
parallel with each otherand in series between
sald conductor and earth connection, said ra-
diating-conductor constituting a frequcncy
determining element for said branches.

13. Ina wn*elesq signaling system, a receiv-

ing-conductor, an earth connectmn ,and a plu-

rallty of frequency-determmmﬂ branches in

70

75

30

Qu

95

100

105

110

115

120

parallel with each other and in series be-
tween sald conductor and said earth connec-

tion, said receiving-conductor con.smtutlnfr

a ftequenc} determlnmw element for said

bmnches

25

14. In a wireless swnalmfr system, aradiat-

ing-conductor, and a plurality of frequeney-
determmmﬂ' branches in parallel with each
other and conneeted 1n series with said con-
ductor, said radiating-conductor constituting
3} frequency determmmﬂ' element for
branches. -

a.ld |
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15. Ina wireless signaling system, a receiv-
ing-conductorand a plurahty of frequency-de-

termlnmfrbrenches in parallel with each other
and in series with said conductor, said con-
ductor constituting a frequency- determmmcr
element for said branehee

16. In awireless signaling system, a radiat-
ing-conductor, a plurality of oscillating cir-
cuits ineluding frequency - determining ele-
ments of different magnitudes,said radiating-
conductor constituting a complementary fre-
quency-determining element common to all
the circuits, and a connection from all of said
c¢ircuits to said conduetor. -

17. In a wireless signaling system, a recelv-
ing-conductor, a plurahty of circuits includ-
ing frequency determining elements of dif-
ferent magnitudes, said receiving-eonduetor

terming element common to all the circuits,
and a connection from all of said circuits to
sald recelving-conductor.

18. Inawireless signaling system, a plural-
1ty of parallel branch circuits including in-
ductances of different magnitudes, a conduec-
tor common to all said circuits and constitut-
ing a complementary frequency-determining
element

19. Inawirelesssignaling sysbem a plural-
ity of parallel oscllla,tmn* clrcmts including
inductances of difEerent magnitudes, and a
frequency-determining element common to
all the circuits.

20. Inawireless signaling system, a plural-
ity of parallel eircuits including inductances
of different magnitudes, and a irequency-de-
lermining element common to all the cir-
cuits.

21. In awireless signaling syetem, a plural-
ity of parallel oscillating circuits including
induectances of different magnitudes,and ara-
diating-conductor constituting a frequency-

determining element common to all the cir- |

cuits.

22. In a wireless signaling system a plaral-
ity ot parallel clreuﬂas meludmﬂ* Inductances
of different magnitudes and a reeeiving-con-
ductor constituting a frequency-determining
element common to all the circuits..

23. In awireless signaling system, a plural-

ity of parallel oscillating circuits including
inductancesof different magnitudes and a ra-
diating-conductor common to all the circuits
and constituting a frequency - determining
element for each of the circuits.

24, Inawireless signaling system, a plural-
ity of parallel circuits 1nelud1nﬂ' inductances
of different magnitudes, a recewmg-eendue-
tor common to ell the circuits and constitut-

ing afrequency-determining element for each

of sa,ld circuits. |

20. In a wirelesssignaling system, a radiat-
ing-conductor constituting a frequency-deter-
mining element, an earth connection, and a
plurality ot frequency-determining branches

including inductances of different magni-

3
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ries between said conductor end earth con-
nection.

26. In a wireless signaling system, a receiv-
ing-conductorconstituting a frequency-deter-
mining element, an eerth connection, a plu-
rality of frequenev-determmmo* branohes in
parallel with each other and in series between
sald econductor and said earth connection, and
inductances of different magnitudes in the
respective branches.

27. In a wireless signaling system, a radiat-
ing-conductor cenetltutmtr a frequency-deter-
mining element, a plnrality of frequency-de-

termining branchesin parallel with each other

and connected in series with said conductor,
and inductances of different magnitudes in
the respective branches.

28. In a wireless signaling system, a receiv-
ing-conductor constituting a frequency-deter-
mining element, a plurality of branch circuits
in parallel with each other and in series with

said conductor, and inductances of different

magnitudes in the respective branch circuits.
- 29. In a wireless signaling system, a plu-
rality of branch_ circuits including induet-
ances of different magnitudes, a complemen-
tary frequency-determiningeiement,common

to all the circuits, and a connection from all

of said circuits to saild conductor.

30. In a wirelesssignaling system, a receiv-
ing-conductor, a plurality of circuits includ-
Iing inductances of different magnitudes, said
receiving-conductor being a complementary
frequency-determining element common to
all the circuits, and a.connection from all of
said circunits to said receiving-conduector.

31. In a wireless sw'na,lmﬂ' system, a plu-
rality of parallel branch circuits including in-
ductances of different magnitudes, a conduc-
tor having considerable capacity common to

all said c¢ircuits and comprising a complemen-

tary frequency-determining element.

202. In a wireless swnahnn‘ system, a plu-
rality of parallel oselllemno' elreults including
inductances of different man‘mtudes and a
frequency-determining ea,pacity element com-
mon to all the circuits.

33. In a wireless signaling system, a pla-

rality of parallel circuits including induet-

ances of different magnitudes, and a fre-
quency-determining capacity element com-
mon to all the cireuits.

34. In a wireless signaling system, a plu-
rality of parallel oscillating circuits including
Iinductances of different magnitudes, and &

radiating-conduactor common to all the cir-

cuits .:md operating as a frequency-determin-
ing capaeity element.

35. In a wireless signaling system, a plu-
rality of parallel oscﬂlatmtr elrcmts ineluding

inductances of difierent mawmtudes, and a

radiating-conductor common to all the cir-
cults and operating as a capacity element in
determining the period of each of the osell-
lating CII‘CUItS

36. In a wireless signaling system a plu-

tudes, in parallel with each other, and in se- | rality of parallel circuits including induct-
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ances of different magnitudes and a receiv-
ing-conductor common to all the circuits and
operating as a capacity element in determm-
ing the period of each of the circuits.

37. In a wireless signaling system, a plu-

rality of parallel circuits including induct-
ances of different magnitudes, a radlatmw or
absorbing conductor common to all the cir-
cuits and comprising the prinecipal capacity
element for determining the natural period
of each of the circuits.
38. In a wireless signaling system, a con-
dunctor, a plurality of circuits in parallel with
each other and in series with said conductor,

inductances of different magnitudes in the

respective cireuits, sald conductor operating
as the principal capacity element in deter-
mining the natural period of euch of said cir-
cuits.

39. In a wireless swnahn system, a con-
ductor, a plurality of elrcmts including in-
dnctances of different magnitudes, a capacity
element common toall the circuits and deter-
mining in conjunction with said inductances
the natural period of each circuit, and a con-
nection from all of said circuits to said con-
ductor.

40. In a wireless signaling system, a plu-
rality of transmitters each emitting charaec-
teristic energy, a common radiator for all the
transmitters, a plurality of parallel receiving-
circuits, each selective of the energy emitted
by a certain transmitter, and a receiving-

5

conductor common to all the receiving-cir-
cuits and operating as a frequency--‘-determin—
Ing element. .

41 In a wireless signaling system, a radi-
ator and a plurality of parallel branches for
impressing upon the natural media by said
radiator energies of different frequencies,

said radiator assisting in determining the fre-

{ quency of each of qmd energies.

42, In a wireless signaling system, a receiv-

ing-conductor operating as a frequency-de-

termining element common to a plarality of

‘parallel selective circuits, and a plurality of

means associated with said conductor,where-
by a plurality of independent messages rep-

resented by electroradiant energies of differ-
ent frequencies may be mmultaneously or in-

dependently recorded.

43. In a wireless signaling system, a trans-
mitting-conduetor oper atlnﬂ' as & frequency-
determmmﬂ" element common to a plurality
of tra,nsmlttmn'-mreults and a plurality of
parallel bra,ncheb associated with said con-
ductor, whereby a plurality of electroradi-
ant energles of different frequencies repre-
senting a plurality of independent messages
may be impressed upon the natural media.

In testimony whereof I affix my signature
in presence of two witnesses.

GREENLEATF W.

Withesses:

M. WIEGAND,
R. LEAMAN.
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