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1o all whom it maiy concern

Be it known that I, HARRY SHOEMAKER, a

citizen of the United States, residing at Phila-

delphia, county of Philadelphia, and State of

Pennsylvania, have invented a new and use-
ful Wireless Signaling System, of which the
following is a specification.

My invention relates to electrical signaling
systems, more particularly those in which
electroradiant energy is impressed upon the

natural media and causes manifestations at
the receiving-stations.

My invention comprises arrangements of
the receiving-circuits of a wireless signaling
system which are comprised in part of a con-
ductor which has the property of changing
1ts resistance due to a magnetic field. Of
such materials many are well known in the
art, though bismuthis a good e‘mmple of such
materm]

My invention comprises circuit arrange-
ments in which the electroradiant energy re-
ceived from the natural media is caused to
vary the resistance of a material which is re-

sponsive to magnetic fields, and thereby pro-

duce a signal or record a message.

My invention comprises a system of ar-
rangements of cireuits whereby electroradi-
ant energy either directly or indirectly va-
ries the resistance of a material which is not
in the nature of an imperfect electrical econ-
tact, but in the nature of a continuous con-
ductor of relatively low resistance or great
conductivity as compared with the imperfect
electrical contacts known in the art.

By the use of bismuth or other materials
which change their resistance when in a mag-
netic field I am enabled to construct a re-
celving device for wireless signaling systems
in which the received electroradlant energy
causes directly or indirectly a change in the
resistance of such material and the change
of such resistance is caused to control a local
cireuit to produce a signal or record a mes-
sage. 'T'he use of such material is distinctly
different fromn the use of imperfect contacts
as coherers and

the like, which in general manifest great and
sudden changes in resistance and are more

i
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or less uncertain in their action. By employ-
ing bismuth orothersimilar material and sub-
JBGLII}U‘ 1t to the varying magnetic field due

to recelved electroradiant energy there is at-

tained a smooth variation in the resistance of
a circuit which renders the receiver certain
in its operation in marked contrast with the
operation of thei imper feet electrical contacts

lieretofore emnloyed in wireless signaling sys-

‘tems.
Besides bismuth itisto be undm stood other

materials may be used which have the same
property—namely, that of changing resist-
ances whenin a magnetic field. Ihave found
that iron and even copper-behave similarly to
the bismuth when placed in a magnetie field.

Reference is to be had to the fwcompdnymfr
drawings, in which— |

Flﬂrule 1 is a diagrammatic view of the re-

celving-cireuits of a Wlmless signaling .svstem |

1n which a bismuth conduetor is plaoed in the
field generated by received energy within a
wmdmﬂ* in series with the aerial conductor.
Fig. 2 is a diagrammatic view in which the
bismuth or like material is connected in se-
ries with the aerial conductor.
grammatic view in which a loop of bismuth or
like material is used for the aerial conductor
and comprises in these two aerial conductors

Fig. 3isa dia-
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bismuth orother material whichar e connected -

at their tops.
ment of the cireuits of a receiving device in
which by proper proportions of bhe electrical
constants of the eircuit the magnetic field pro-
duced by the arriving energy is very great
eompm*ed with the amounb of sueh energy.

Hig. 5 1s similar to Fig. 4, except that the bis-

Fig. 4 is a modified ar range-

30

muth or other material i 18 placed in the field

generated by a winding through which an ab-
I]OI‘I]’ldl amount of eurrent ﬂows under the in-

fluence of a certain amount of mcelved en-

ergy., |
[n Fig. 1, A 1'eplesent8 the usnal aerial con-

duetor, in serles with which is econnected the

winding P, which connects at its lower ter-

minal with earth-plate E. The received ra-
diant energy causes oscillations in the aerial

conduetor and through the winding P to mani-

_fest a magnetic ﬁeld Within thls ﬁeld 1S
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A is connected dlrecbly to earth.

The bismuth B normally

ingly a certain eurrent flowing through the
telephone-receiver T plOdI]Clth‘ no sound.
Upon the reception of electrical energy, how-
ever, the resistance BB varies, due to the mag-
netic field generated by the winding P, and
there results afluctuating current thr oun'h the

“receiver T, causing a sound to be ptodueed in

a,ccorda,nee with the received energy. Inthis
manner the code characters or other signal
characters. may be read by the ear.

In Fig. 2, Ais the usual aerial conductor, 1n
series wibh which thereis connected a bismuth
winding B, which connects at its lower ter-
minal with the earth-plate E. The received
radiant energy causes oscillations through
said conductor B, producing a magnetic field.
This magnetic field, generated by the wind-
ing B, canses in the conductor I3 a change of
resistance, which is noted by means of the
telephone-receiver T and the source of en-
ergy b, as in the case of Fig. 1.

In Fig.
tors of blsmuth or similar material, which

conductors are joined at their upper ends. |
The left-hand conductor A connects directly |

to earth-plate K, while the right-hand conduc-
tor connects to earth-plate E through con-

denser C. The condenser C is so large as to
‘be perfectly transparent to the oscillations

received in the right-hand conductor A, and
in effect, thelefore the right-hand conducbor
In shunt
to the condenser C or what is the same thing
in series with the two conductors A A is con-
nected the telephone-receiver 1T and the
source of energy 6. In this case the conduec-
tors upon the reception of radiant energy are
surrounded by a magnetic field,and such field
in turn causes a variation of resistance of
such conductors A A. 'T'here results, there-
fore, a variation in the resistance o:r the cir-
cuit embracing source of energy b, telephone-

receiver T, right-hand conductor A, and left-

hand conductor A. From such change of re-

sistance there results a variation in the flow

of current through the telephone-receiver T,
produacing a signal, as previously described.

In Fig. 4, A is the usunal aerial conductor,
between which and the earth-plate K are con-
nected the condenser C and inductance-wind-
ing B in parallel relation with each other.
Thecondenser Cand thisinductance-winding
B are so related to each other as to their mag-
nitudes that they form what is l{nown as an
‘““antiresonant” or ‘‘ closed resonant” ¢ircuit
for the frequency of osecillations which are
received nupon the aerial conductor A. When
the radiant energy received upon the said
conductor Aisof aparticular frequency, there
is set up in the local circuit, embracing the.
condenser C and the inductance: I3 in series

with each other, a current many times greater |

‘ing the winding of such inductance.

3, A A represent two aerial condue- |

‘the potenbml of the Secondarv circuit.

711,132

itself.
muth wire. The excessive current flowing
through it, due to the relations above stated
causesan abnormally -powerful magnetic ﬁeld

This inductance B is composed of bis-

placed a length of bismuth, preferably in the | than that appeamnﬂ' in the aerial conductor

form of wire B, forming a part of the eircuit
including the telephone-receiver ' and the
source of energy b.
‘has a certain resistance, and there is accord-

70

to be produced 1in the vicinity of said wind- )

ing, resulting in a correspondingly great va-
riation in resastanee of the bismuth wire form-
The
varlatlon in resistance of such bismuthinduet-
ance B is recorded then by the telephone-re-
ceiver T with the aid of the source of energy

b, as described in the previous cases.

In Fig. 5, Aisthe aerial condactor, between

75

3o

which and the earth-plate E are connected

in parallel with each other the condenser C

and the primary winding P. The relations

of this condenser C and the winding P are
the same as described in connection w1th Fig.

4 for the condenser C and the inductance B.

As described in connection with Fig. 4, the
winding P will produce an abnor ma,lly sbronw
magnetie field due to the antiresonant effect

conductor I3, as in the case shown in Fig. 1,
and the variation of resistance of such con-
dactor B is recorded by the telephone-re-

ceiver T with the aid of the source of en-

ergy b.
I do not wish to be limited to the precise

‘arrangement of eircuits as herein deseribed
by me, for it is apparent that this system may
- be a,pphed in many other relations by those
‘skilled in the art.
to generate a magnetic field by the received
| eleetromdlant energy and to cause such field

It is broadly new to me

to vary the resistance of certailn materials

‘and cause such variation of resistance to con-
‘trol a local circuit to produce a signal or re-
cord a message.

It is of course to be understood that in

place of telephone-receivers sensitive relays
‘may be employed to control local circuits.

Fuarthermore, the telephone-receivers may be
omitted and the primary of a transformer

‘substituted therefor, and in the secondary

circuit of such transformer may be placed
telephone-receivers or other devices, such as
relays and the like. By this-arrangement

upon a change of resistance in the blsmuth:
-or like mfmterlal thereis a large change in the

strength of the current in the prima,xy of the

tmnstormer because a large source of energy

1S used, resultmﬂ' in a ﬂ*reat change in the

, 90
and within this field is located a bismuth

95

1CO

105

110

IIE

120

ampere - turns of the primary of the_trans— |
former, and consequently a great change in

In
the arrangement shown in the drawings the

telephone-receivers are to be of low IeSlSt- |

ance, so that normally there may be a rela-

twely large current flowing through the tele-
‘phone - receiver.
¢hange in resistance of the material there
will be considerable change in the current
strength, and therefore considerable change

In virtue of this slight

in the ampere-turnsin thetelephone-receiver.

The bismuth or other material as used in
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my system may be in the form of wire. The
cross-section of the conductor or wire is such
as to permit the use of a considerable current
in the eircuit of the wave-responsive device,
which is, in fact, the wire. Heretofore in
wireless signaling systems but very slight
amounts of current has been used in the
wave-responsive device, in the case of co-
herers and the like the current has been ex-
tremely small, and in the case of other sys-
tems employing a metallic conductor as a

wave-responsive device the current employed

has been extremely small. In my system,

~however, I am enabled for the first time in
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the art to employ currents of relatively great
magnitude through the wave-responsive de-
vice. This is an advantage which is appre-
ciated in view of the considerations named

‘above. . In other words, if the telephone-re-

ceiver T' were of high resistance as compared
with the bismuth or like material the slight
fluctuation in the resistance of such material
would cause but slight effect in the receiver.
The bismuth or other material being of rela-
tively low resistance the telephone-receiver
should also be of relatively low resistance.
This applieation is a division of my appli-
cation filed August 9, 1902, bearing Serial No.
119,030. |
What I ¢laim is—

1. Inasignalingsystem, the combination of

means for producing a magnetic field, a mate-
rial located within said field and having the
property of changing its resistance in virtue
of change of the magnetic field, a circuit con-
trolled by said material and means in said

‘cireuit to produce a signal.

3

terial, source of energy and translating de-
vice. _ _
6. In a signaling system, a receiving-con-

ductor, means associated therewith for pro-

ducing a magnetic field in virtue of the re-
ceived energy, a material influenced by said
magnetic field and having the property of
changing its resistance with changes of mag-
netism, and a signal-producing cirenit con-
trolled by said material. |

7. In a wireless signaling system, a receiv-

ing - cirenit, means associated therewith for

producing a magnetic field in virtue of the

received energy, a continuous conductor in-

fluenced by said magnetic field and having
‘the property of changing its resistance in

virtue of changes of magnetism, and a record-
ing-circuit controlled by said continuous con-
ductor. | C

8. In a wireless signaling systein, a receiv-
ing - cireuit, means associated therewith for
producing a magnetic field in virtue of the

recelved energy, a continuous conductor in-
Q0

fluenced by said field and having the prop-
erty of changing its resistance in virtue of
changes of magnetism, and a signal-record-
ing circuit, including said continuous con-
ductor. _ ' -
9. In a wireless signaling system, a receiv-
Ing-circuit, a continuous conductor associated
therewith and having the property of chang-
ing its resistance in virtue of changes of mag-
netism, and a signal-producing circeunit con-
trolled by said continuous conductor. .

70
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10. In awireless signaling system, a receiv-

ing-circuit, a closed eircuit associated there-
with and attuned to the frequency of the

2. Inasignalingsystem, the combination of | transmitted electroradiant energy, means in
means for generating a field of force, a mate- | said closed cirecuit for producing a magnetic

rial located within said field of force and hav-

- Ing the property of changing its resistancein
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virtue of the change of said field of force, a
circuit inclunding said material and means in
sald circuit to produce a signal due to the
change of resistance of said circuit.

3. In a signaling system, a receiving-con-
ductor, means associated with said conductor

for producing a magnetic field, a material lo-
cated in sald field and having the property of

changing its resistance according to change

of magnetism, and a signal-producing means

controlled by said material.

4. In a wireless signaling system, a receiv-
ing-circuit, means associated therewith for
producing a magnetic field in virtue of the
received energy, a material located in said
field and having the property of changing its
resistance in virtue of change of magnetism,
and a circuit eontrolled by said material.

5. In a wireless signaling system, a receiv-
ing - conductor, means associated therewith

for producing a magnetic field, a material lo-

cated in said field and having the property of
changing its resistance in virtue of a change
of magnetism, a source of energy, a translat-
ing device, and a circuit embracing said ma-

field, a continuous conductor influenced by
sald magnetic field and having the property
of changing its resistance in virtue of changes
of magnetism, and a signal-producing ecircuit
controlled by said econtinuous conductor.

11. In a wireless signaling system, a receiv-
ing-circuit, a closed resonant circuit associ-
ated therewith, means in said closed circuit

for producing a magnetic field, a material in-
fluenced by said field and having the property

of changing its resistance in virtue of changes

of magnetism, and a signal-produeing ecireuit

controlled by said material. | |
12. In a wireless signaling system, a receiv-
Ing-circuit, a closed resonant circuit associ-
ated therewith, means included in said cir-
cuitfor producing a magnetic field, a continu-
ousconductorinfiuenced by said field and hav-
Ing the property of changing its resistance in
virtue of changes of magnetism, and a cir-

cult including said continuous conductor, a

source of energy, and a translating device.
13. Ina wireless signaling system, a receiv-
Ing-conductor, means for producing a mag-
netic field associated therewith, a material of
low resistance under the influence of said field

105
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and having the property of changing its re-
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sistance in virtue of changes of magnetism,
and a signal-recording eircuit including said
material, a source of energy of low potential
and large current capacity, and a translating
device of low resistance.:

14. In a wireless signaling system, a receiv-
ing-circuit, means a,ssocmted therewith for
producmn' a magnetic field in virtue of the
transmitted energy, a low-resistance continu-
ous conductor undertheinfluence of said field

and having the property of changing its re-

sistance in virtue of changes of magnetism,
and a circuit controlled by said continuous

- conductor and including a source of low-po-

<20

tential energy and a signal-producing means
of low resistance. -
15. In a wirelesssignaling system, a recéiv-
ing-eircuit, a wave-responsive device influ-
enced thereby and having the property of

-changing its resistance with changes of mag-

netism, and a signal-producing c¢ircuit con-

“trolled by said wave-responsive device.

30
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16. In a wireless signaling system, a receliv-

ing-circuit, a wave-responsive device influ-

enced thereby and having the property of
changing its resistance in virtue of changes
of magnetism, and a local recording-circuit
including said wave-responsive device.

17. In a wireless signaling system, a receiv-
ing-circuit and means associated therewith
for changing the resistance of a material hav-
ing the property of changing its resistance in
virtue of changes of magnetism, and a signal-

producing circuit controlled by said material.

18. In a wireless signaling system, a receiv-
ing-circuit, means as&oclated therewith for
increasing 'the current component of the re-
celved electrlc energy, means for producing
a magnetic field, in virtue of said increased
current componenb a material under the in-
fluence of said magnetic field and having the
property of ehanﬂ'mw 1ts resistance 1n wrtue
of changes of mawnetlsm and a signal-pro-
ducing clremt controlled by sald materlal

19. In a wireless si gnaling system, a receiv-

ing-circuit, means associated therewith for

1inecreasing the current component of the re-

ceived electric energy, means for producing
a magnetic field by said increased current
component, acontinuous conductor under the
influence of said field and having the prop-
orty of changing its resistance in virtue of
changes of magnetism, and a signal-produc-
ing clremt conbrolled by sald conbmuous COon-
ductor

20. In a wireless signaling system, aQ wave-

responsive device consisting of a material |

- having the property of changing its resistance

6o

in virtue of changes of magnetism.

21. A wave-responsive devwe consisting of
a continuous conductor having the properl}y
of changing its resistance in thue of changes
of magnetism.

22. A wWave- 1'esp0nswe device comprising a
continuous conduector of relatively low re-
sistance and having the property of changing

711,132

its resmta,nee 111 wrnue of ehanﬂes of mag-

netism.

23. A wave- responswe devme COIIlpI‘ISIH*T a

material which changes its realsmnce under
the influence of a maﬂ*netw field.

24. A wave-responsive device comprisin o a
continuous eonductor having the property ot

changing its l'eSIStanoe under the in ﬂuence of :

a ma,ﬂ‘netle force.: I

25. A wave- responsive device comprising a
materlal having the property of changing 1ts
resistance in Virt'ue of changes of magnetism,

and having re]atwely hi n'h current ca,rrym o
capacity. -

26. In a wireless signaling sybtem a wave-

‘responsive device comprising a conduector
‘having large current-carrying capacity. |

70
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80

27. In a wireless signaling system, a wave- -

responsive device comprising a metallic con-
ductor of large current-carrying capacity.
28. In a wireless signaling system, a wave-

responsive device comprising a. metalhc con-
ductor of relatively large cross-section. - -

29. In a wireless swnahng system,-a wave-

responsive device comprising a continuous

metallic conduector having la,rﬂ'e current-ca,r-
rying capacity. ' | -

90

~80. In asignaling system, the combma,t,lon--;r |

of means for prod ucing a magnetic field, a

mass of bismuth _locdted in sald field, a cir-
cuit controlled by said bismuth, and means
in said circuit to produce a signal.

31. In a signaling system, the combination
of means for generating a field of force, a
mass of blsmubh located within said field of
foree, a circuit including said bismuth, and

‘means in said circuit to produce a signal due

to the change of resistance of said eircuit.
32. In a signaling system, a receiving-con-
ductor, means associated with said conductor

95
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for producing a magnetic field, a mass of bis-

muth located in said field, and a signal-pro-
duecing means controlled by the bismuth.

33. Ina wireless signaling system, a receiv-
ing-cirenit, means associated therewith for
produmﬂ‘ a magnetic field in virtue of the re-
ceived energy, a mass of bismuth located in

I1O

said field, and a circuit controlled by the mass .

of blsmuth

115

34, In a wireless signaling system, a receiv- -

ing-conductor, means assocmted therewith for
producmn‘ a man*netlc field, a mass of bismuth

located in sald field, a source of energy, a
translating device, and ‘a cirenit embmcinﬂ*

the blsmuth source of energy and tl'anslatmfr
device. |
35. In a wireless signaling system, a receliv-

'mfr-clremt means. assocmted therewith for

pmduunﬂ' a magnetic field varying with the

‘received energy, a continuous conductor of

bismuth located in said field, and a recording-

‘circuit controlled by the bismuth conduetor

36. In a wireless signaling system, a receiv-

ing-¢ircuit, means assoemted therewith for

producmo‘ a magnetic field in virtue of the

received energy, a continuous conductor ot

120

125

130




‘bismuth influenced by said field, and a sig- | netic ﬁeld in v1rtue of sald inereased. current

. 711,132 -

- nal-producing cireunit 1nclud1nn‘ sald bismuth
~ conductor.

57. In a wireless sj gna,lmcr SY stem a receiv-
ing-circuit, a continuous conduetor of bis-
muth assocmted therewith, and & signal-pro-

ducing - circuit eontrolled by said blsmuth*
_conductm'

38. In a wireless signaling system a receiv-

ing-eircuit, a closed resonaut cirenit associa- .
ted theremth means in said closed, resonant
circuit for produelnn' a magnetic ﬁeld a mass |

of bismuth in said

Held, and a signal- produc-

~ing cireuit controlled by the blsmuth

20

25

~ 39. Ina wireless signaling system, a receiv-
1ng-conductor, means for pmducmtr a mag-
netic field dssoelafed therewith, a low- remst-

ance conductor of bismuth Sub;je(,ted to the

influence of said field, and a signal-prodacing
cirenit including said blsmuth conductor, a
source of energy, of large current ea.pa,elt.y,
and a translating dewce of low resistance.
40. In a Slﬂ‘ndllﬂﬂ' system, a receiving-cir-
cuit, a wave- responsive device mﬂuenced
therebv and consisting of a mass of bismuth,

and a signal- producmfr circuit eontrolled by

- sald wave-responsive devlce.

- 41, In a signaling system, a 16061V1H”-Gll‘
cuit, means assoclated therewith for increas-
ing the current component of the received
ele(,l;rl(, enertrv means for producing a mag- |

30
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component, a mass of bismuth influenced by
said magnetie field, and a signal-producing
cireuit eont,rolled by the mass of bismuth.
42. In a signaling system, a wave-respon-
sive device comprising a mass of bismuth.

43. A wave-responsive device conslstmo'of--

a continuous conductor of bismuth.

44. A wave-responsive device compmsm a
continuous conductor of bismuth, havmﬂ' rel--

atwely low resistance.

" 45. A wave-responsive device eonmstmn‘ of
bmm uath in a mass having relatwely hlgh cur-
rent-carrying capacity. |

46. In a wireless signaling system a wave-
responsive device comprising a econductor of

35
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bismuth hawnw large current carrymﬂ' ca—l

pacity.

47. In a wireless signaling system, a wave-
l'espunswe device consmtmﬂ'of blsmuth hav-

| ing relatively large cross-section. _
48 In a w1reless signaling system, a wave-

1'esponswe device consisting Df blsmuth wire
49, In a wireless swnalmﬂ‘ system, a wave-

responsive device cousmbmﬂr of a bismuth
‘wire of a cross-section permltbmw the em ploy—
ment of relatively large currents. |

IIARRY SIIOEMAKER
- Witnésses:
- FREDK. W. MIDGLEY,
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