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To all whom it 11l COTVCETTL:

Be it known that I, HARRY QHOD“\E[AKER, a
citizen of the United States residing at Phila-
delphia, in the county of Philadelphia; and
State of Pennsylvania, have invented a new
and useful Art of Transmitting Intelligence,
of which the following is a specification.

My invention relates to an improvement in
the art of signaling electrically, more par-
ticularly by means of electroradiant energy
which is impressed upon the natural media
and which canses manifestations at the re-
celving-stations.

My invention comprises a in ethod of receiv-
ing signals represented by electroradiant
energy by causing such energy to change the
resistance of a material in virtue of a mag-
netic field caused by such energy. Of such
materials many are well known in the elec-
trical arts, though bismuth is a good example
of the same.

My invention consists of a method of ren-
dering intelligible transmitted electroradiant
energy by causing such energy at the receiv-
ing-station to cause a varying magnetic iield
in which is placed a material having the prop-
erty of changing its resistance under the in-
fluence of magnetism and producing a signal
or recording a message by the changes of re-
sistanece of such matenal

My invention consists, further, of a method

of rendering intelligible transmitted electro-

radiant energy by causing such energy in the
receiving-circuits to vary, either directly or
mdueetly, the resistance of a material which
is not in the nature of an imperfect electrical
contact, but rather in the nature of a contin-
uous conductor of relatively low resistance
or great conductivity as compared with the
imperfect electrical contacts known in the
art of wireless signaling.

By the use of bismuth or other materials
which change their resistance when in a mag-
netic field I am enabled to construct a recelv-
ing device for wireless signaling systems in
which the received eleetl oradmnt energy
causes, directly or indirectly, a change in the
188181331106 of such material, and the change

circuit to pr oduce & signal or record a mes-
sage. 'The use of such material is distinetly
different from the use of imperfect contacts
now well known in the art as coherers and
the like, which in general manifest great and
sudden changes in resistance and are more
or léss uncertain in their action.

By employing bismuth or other sumlm‘ ma-
terial and subjecting 1t to the varying mag-
netic field due to received electroradiant
energy there is attained a smooth variation
in the resistance of a circuit, which renders

the receivercertaininitsoperation,in marked |
contrast with the operation of the imperfect

electrical contacts heretofore employed in
wireless signaling systems. |

- Besides bismuth itis to be understood other
materials may be nused which have the same
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property—namely, that of changing resist-

ances when in a m agnetic field. Ihave found

that iron, and even copper, behaves similarly

to the blsmuth when placed in a. magnetic

field.

drawings, in which—

Figure 1 is a diagrammatic view of the re-
cewmﬂ-cwcmts of a wireless signaling Sys-
tem in which a bismuth conductor is plaeed in
the field generated by received energy within

a Wiﬂdiﬂ”‘ in series with the aerial conductor.
Fig. 2 is a diagrammatic view in which the

blblnuth or hke material is connected In se-
ries with the aerial conductor. Flﬂ‘ 318 a dia-
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Reference is to be had to the aecompanymw

/5

80

orammatic view in which a 100p--0f' bismuth

or like material is used for the aerial conduc-
tor and comprises in these two aerial conduc-
tors bismuth or other material which are con-
nected at their tops. Fig. 4isa modified ar-
rangement of the circuits of a receiving de-

vice in which by proper proportions of the

electrical constants of the circuit the mag-

netic field produced by the arriving energy is
very great compar ed with the amount of such

energy. Fig. 5issimilar to Fig. 4, e:&cept that

the blsmuth or other matemal is plaeed in the

field generated by a winding through which

an abnormﬂl amount of current ﬂows under

the influence of a certain amount of recelved

of such resistance is caused to control a local | ener gy
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In Fw' 1, A represents the usual aerial con- | for the frequeney of oscillations which are re-
ceived upon the aerial conductor A. When *

ductor, in Serles with whieh is connected the.

wmdmn'P which connects at its lower termi-
nal with earth- plate E. The received radiant
energy causes oscillations in the aerial con-
ductor and through the winding P to mani-
fest a magnetic field. Within this field is

placed a length of bismuth, preferably in the

form of wire B, forming a part of the cirenit
including the telephone-receiver T' and the
source of energy b. The bismuth I3 normally
has a certain resistance, and there is accord-
ingly a certain current flowing through the
telephone-receiver T, plOdHClnﬂ' no wund

Upon the reception of electrical energy, how-

ever, the resistance of B varies, due to the
magnetlc field generated by the winding P,
and there Iesults a fluctuation of current

| through the receiver T, causing a sound to be

- 20
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produced in accordance with the received en-
ergy. In this manner the code characters or

‘othersignal characters may be read by the ear.

In Fig. 2, A is the usual aerial conductor, in

series with which there is connected a bis-
muth winding B, which connects at its lower |
terminal with theearth-plate E. Thereceived

radiant energy causes oscillations through
sald conductor B, producing a magnetic field.
This magnetic field generated by the winding
B causes in the conductor B a change of re-

sistance, which is noted by means of the tele-

~ phone-receiver T’ and the source of energy b,
a8 in the case of Kig. 1.

35

In KFig. .3, A A 1epresent two aerial con-
duactors, of bismuth orsimilar material, which
conductors are joined at their upper ends.
The left-hand conductor A connects directly

to earth-plate H, while the right-hand con-

~ductor connects to earth-plate E through con-
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denser C. The condenser C is so larﬂ'e as to

be perfeuly transparent to the oseﬂlatlons

in effect, therefore, the right-hand conductor
A is connected directly to earth. In shunt
to the condenser C, or, what is the same thing,

in series with the two conductors A Aare con- |

nected the telephone -receiver T and the
source of energy 0. . In this case the con-
ductors 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. Thereresults, there-
fore, a variation in the resistance of the cir-
cuit embracing source of energy b, telephone-

receiver T, right-hand conductor A, and left-
hand eonduetm A. From such ehanﬂ'e of re-
sistance there results a variation in the flow
of current through the telephone-receiver T,

producing a-signal, as previoasly described.

In Fig. 4, A is the usual aerial conductor,
between which and the earth-plate E are con-
nected the condenser C and inductance-wind-
ing 13 1n parallel relation to each other. The

condensel C and this inductance-winding B |

are so related to each other as to their mag-

nitudes that they form what is known as an.
- HYgntiresonant’” or ‘‘closed resonant’ circuit i

‘those skilled in the art.

| to me to ﬂ‘enel”ate d ﬂ]a,ﬂ"ne‘ble ﬁeld by the le_._.
received 1n the right-hand conductor A, and |

‘relays and the like.

the radiant energyreceived upon thesaid con-

70

ductor A is of a particular frequeney, thereis, .
set upin the local circuit,embracing the con- .
denser C and the inductance B in series with
each other, acurrent many times greater than

that appearing in the aerial conductor itself.

s

This inductance B is composed of bismuth

wire.

The excessive current flowing through
1t, due to the .relations above stated causes

an abnormally powerful magnetic field to be -

produced in the vieinity of said winding, re-.
sulting in a correspondingly great variation

80

in resistance of the bismuth wire forming the =

winding of such inductance.

The variation -

in resistance of such bismuth inductance B .

1s recorded then by the telephone-receiver T,

with the aid of the source of energy b, as de- =

seribed in the previouns cases.

In Fig. 5, A is the aerial conductor, between - |
which and the earth-plate K are eonneeted in

parallel with each other the condenser C and. ,_’90

‘the primary winding P. The relations of this

condenser C and the winding P are the same
as described in connection with Fig. 4 for the
condenser C and the inductance B As de-

scribed in connection with Fig. 4, the wind-
1ing P will produce an abnorma,lly stronﬂ' mag- ..
| netlc field due to the antiresonante

fect, and

within this field is located a bismuth condu.e,_- .
tor 3, as 1n the case shown in FKig. 1, and the

“variation of resistance of such conductor B

18 recorded by the telephone-receiver T with
the aid of the source of energy 0.

100

I do not wish to be limited to the precise o
arrangement of circuits as herein described

by me, for it is apparent that this system:

105

may be applied in many other relations by

It is broadly new"_.i

celved eleetroradlanb_energy and to cause

-such field to vary the resistance of certain

110

materials and cause such variation of leSISt—_'r_

ance to control a
signal or record a message.

local circuit to produce a

Tt is of course to be understood that in p]a}ee_': |

of telephone-receivers sensitive relays may
-be employed to control local cireuits.

115
Fur-

thermore, the telephone receivers may be

or like materml there is

‘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
By this arrangement
‘upon a change of resistance in the bismuth
a large change in
the strength of the current in the primary of

120
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the tra,nsformer because a large source of

-energy is used, I'GSU.]UI]C" in a D're&t change
'in the ampere- turns of the primary of the |

transformer, and consequently a great chan ge

in the potenblal of the becoudary circuit.

130

In the arrangement shown in the dlawmgs_

. the telephone-receivers are to be of low re
‘sistance, so that normally there may be a
relatively large current flowing thlough the .




t'elephone-receiver

- The cross-section of the conductor or wire is

711,131

change in resistance of the material there
will be considerable change in the current
strength, and therefore conmderable change

in the ampere-turnsin the telephone-receiver.
The bismuth or other material as used in

my system may be in the form of a wire.

~ such as to permit the use of a considerable

10

 the wave-responsive device.
I5
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current in the cireuif of the wave-responsive
device, which is, in faect, the wire. Hereto-

fore in wireless swna,lmrr systems but very

slight amounts of current had been used in

In the case of
coherers and the like the current has been

extremely small, and in the case of other Sys-
tems employmg 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

the art to employ currents of relatwely great;
magnitude through the wave-responsive de-
vice. Thisis an advantage which is appre-

ciated in view of the considerations named

above. In other words, if the telephone-re-
celver. ' were of high remstance as compared

- with the bismuth or like material the slight

- 0
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fluctuation in the resistance of such mateual_

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 1elatwely low resistance.
What I elaim is— |
1. The method of rendering mtelhﬂ'lble
transmitted electroradiant energy represent-

- inga signal, which consists in varying the re-

40

‘3181:111(,6 of a material by a magnetic field
which varies with the transmitted energy, and
recording the va,natwus of resistance of said
mateua.l

2. The method of rendering intelligible
tmnsxmtted electroradiant enercry represent-

- ing a signal, which consists in changing the

45

reSIStanee of a material by a magnetic field
due to the transmitted energy, and recording

- the changes of resistance of said material.

3. The method of rendering intelligible

- transmitted electroradiant energy repr esent-

50

ing a signal, which consists in changing the
resmtance of a material by a magnetic force
due to the transmitted energy, a,nd producing

 a signal by the change of resmtanee of said

55

‘material. .
4. The method of rendelmg intelligible

transmitted electroradiant energy represent-
ing messages, which consists in transforming
the 1ecewed electroradlant energy into the
energy of electric currents, generating a mag-
netic field by said currents, subJectmﬂ' a ma-
terial to said field to vary its resistance, and
recording the remstance chan ges of said ma-
terial.

5. The method of Iendmmﬂ' mtelhmblé

transmitted electroradiant energy represent- |

Ing messages, which consists in transforming

_'blm leeewed electoradiant energy into the
- energy of eleetrlc carrents, prodacing a mag- l

In virtue. of this shﬂ'ht'

elrcu it,

3

netic force by said currents, chanwmtr the re-

sistance of a material by sa,1d maﬂ*netlc force,

and recording the resistance ehanges of said

material.

6. The method of rendering 1ntelllﬂ*1ble.

transmitted electroradiant energy represent-—

1ng a message, which consistsin generating a

awnetlc field by the received energy, chang-
ing the resistance of a material by said maﬂ‘-

netic field, and recording the resmt&nce

changes of said material by varying the cur-
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rent strenfrth in a eircuit of a tra.nslatmﬂ' de-

VIG@. |

7. The method of transmlttmﬂ*mtelhﬂ'ence
Whlch consists inimpressing upon the natural
media electroradiant energy representing a

message, converting the received energy into
‘the energy of electric currents at the receiver,

80

increasing the current component of said en-
ergy of electrlc cuarrents in a closed resonant

goenerating a magnetic force by the
mcreased current comnonent varying the re-

sistance of a material by and in aceordance
with said magnetic force, and recording the

remstanee changes of said material.

9c

8. The method of rendering mtélllglble '

_'electloradlant energy transmitted through

the natural media and representing a signal,
which consists in producing a magnetie field
by the received energy, cha,nn'mﬂ' the resist-

ance of a material by the mﬂuence of said

95

magnetic field, and producing a signal by the -

eha,nn*e of remstance of said materlal

100

9, The method of rendering mtelllﬂ'lble |

the natural media and representing a signal,

which consists in producing a magnetic ﬁeld'
by the received energy, changing the resist-

'electroradlant energy transmltted thmucrh-._“--

105

ance of a mass of bismuth by the influence of

said magnetic field, and producing a signal

by the chanﬂ'e of reblstance of said mass of '.

bismuth.

10. The method of renderi ing 111telhﬂ'1ble_
transmitted electroradiant energy represent-
ing a signal, which consists in varying the re-

110 .

sistance of a mass of bismuth by a magnetic

field which varies with the transmitted en-
ergy, and recording the variations of resist-

ance of sald mass 0f bismuth. |
11. The method of rendering mtelhmble-
transmitted electroradiant energy represent-

ing a signal, which consists in generating a
maﬂ'netlc held by the received energy, vary-

ing the resistance of a material by said vary-

11§
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ing magnetic field, and recording the resist-

ance chanﬂres of sald material.

12. The method of rendering 1ﬁtelllg1ble

_ transmitted electroradiant energy represent-
ing a signal, which consists in generating a

I25

mafrnemc fowe by the received energy, vary--

ing the resistance of a mass of bismuth by

ance ehanges of said mass of blsmuth

-sald magnetic force, and recording the resist-

HARRY SIIOEMAI{EIR' -

Wltness_e__s :
- C. 8. EVES, _
ALICE P. BURROUGH.
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