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To all whom it may.concerw.: | ]
Be it known that I, HARRY SHOEMAKER, a
citizen of the United States residing at Phila-
delphia, county of Phlladelphla -and State
¢ of Pennsylvania, have invented a new and
useful Improvement in the Art of Transmit-
ting Intelligence, of which: bhe followmn' is a
speclﬁeatlon | ~ -

My invention relates to- ereless SIgnalmg |

10 systems, more especially those in which the
energy representing the signal or message is
of the electroradiant type and transmltted
through the natural media. |

My mventlon relates more especially to the

15 method of recording messages or swnals atb
the receiving-stations. | :

- My 1nvent10n involves the principle that
electromagnetic radiations have the property
by transformatlon into high-frequency oscil- |

20 latory currents of changing the magnetism,
either sustained or permanent, of a magnet-
ized mass, generally in the dir ecmon of re- |
ducing the magnetization.

My mventmn consistsin the method of dy-

25 namically generating the recording-impulse
by the rapid relative movement of a magnet-
ized mass with respect to a circuit, the ar-
riving of electroradiations being’ employed to
cause variations of magnetlsm in a ra,pldly-

30 moving magnetized mass.

It is a well--known fact Lhat the permanent.
orresidual magnetism of a mass of iron, steel, .
or the like is altered or reduced by the influ-
ence of electrical radiations. For example,

3t a winding traversed by the effects produced
in an aerla,l conductor by electrical radiations.
1mp1nﬂ‘1ng upon said conductor when placed:
in the vicinity of or surrounding a normally
magnetized mass will cause such mass to-al-

tion of reduemg sich magnetization. It is
this prmclple which underlies my invention:
In my receiver 1 employ a rotating or mov-

ing mass of metal, which is maintained in a |

45 magnetic condltlon by means of a magnet of
unvarying strength. The portion of t.he mass

which has passed such magnet is perma- !

nently magnetized to a greater or less degree.
Later in its travel the magnetized mass comes

50 under the influence of a winding in operative |

'ployed to produce a signal,

‘tion of the inass.

| denness or great-rate chanﬁe of lines of force

ing devwe In other words, by applying great

rela,mon with the receiving-conductor of &
wireless signaling system, and if electrora-
diant energy is arriving the ‘magnetism of
that portion of the moving mass which is in
the immediate vicinity of such winding is 55
changed. The result is that-different por-

tions of the revolving mass are magnetized at
different intensities,and.in consequence when

passing a magnetic circuitsurrounded by con-
volutionsof a conductor the reluctance of such 6o
circuit is suddenly ehanged, due to the non- |

| uniformity of magnetization of the moving

mass, and there results an indueced current in

the convolutions. The current is then em-
generally by caus- 63
ing a click in the telephone-receiver, which is
conneeted in series with said convolutlons

The moving mass may be either in annular

form orit may be in the form of a wire or rib- -

bon running over pulleys. The ring of iron 70

orsteel or the wireor ribbon is normally mag-

netized to a certain intensity by a magnet,
and the effect of the electroradiant energy is
to produce locally in the moving magnemzed

‘mass spots or por tions, whose magnetization 75

is of less density than the normal magnetiza-
This portion less densely
magnetized coming then into the magnetized
circuit surrounded by a winding causes a

change in-the line of -force threaduw such 8o

afrnemzed circuit, and i in consequence there

18 an inductive &thOﬂ in the winding sur-
rounding such magnetic circuit, resultmg in

a current-flow in such winding, such current- |
flow being utilized to produce a signal. If 85
the spots or portions of the maﬂ'uetmed mass .

which have been diminished in' their inten-

sity of magnetization are moved with great
rapidity past or through the maguetie circuit
surrounded by a Wlndmﬂ* including a translat- go
ing device, the mdnetwe action on such-wind-
ingwillbe vérygreatindeed,becanseof thesud-

threading such winding. By this means, even
with sl1gh13 demaﬂ'netlzatmn due to the re- 95
ceived energy; I am enabled to produce rela-
tively great offects in the receiver-translat-

speed to-the moving magnetized mass, which
is' uniformly m a,crnetlzed due to recelved 100




10

20

2

electroradiant energv, I am performing the | the remainder of the wire.

equivalent of increasing the voltage of the in-
duced current with a given strength of field.
This process amounts to dynamically gener-
ating strong impulsesin the cireuit of a trans-
lating device, the energy of such impulses
being derived from the source of power driv-
ing the magnetized mass, but the amount of
energy being controlled also by the received
electroradiant energy. 'This arrangement
amounts to dvnamically generating an elec-
tric current in the circuit of the translating
device, and I style my receiver, in conse-
quence, a ‘‘dynamic’receiver. Thisarrange-
ment differs distinetly from that wherein the
impulse in the cireuit of the receiving device
is due simply to static inductive effect (the
static transformer effects) where the motion
of the magnetized mass is merely incidental
to the lmpulqe but not a prodncel or gener-
ator of 1t.

Reference is to be had to the accompanying

drawings, in which—-
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Figure 1 shows in side elevation an ar-
rangement in which the moving magnetized
mass 1s in the form of a wire or ribbon and a
diagrammatic view of the arrangement of the
aerial and receiver circuits in connection
therewith. FIig. 2 is a plan view of Iig. 1
with the diagrammatic view of the circuits
omitted. Fig. 3 is a fragmentary view show-

ing in diagram the arrangement of the essen- |

tial parts and the circuits of the apparatus
shown in Fig. 1. Fig. 4 is a fragmentary
view showing in diagram the arrangement of

- eircuits employed in conjunction with the

40

45

modification illustrated in Figs. 5, 6, and 7.
Fig. 5 is a modified form of apparatus in
which the magnetized mass comprises two
concentric rings bridged by the energizing-
magnet, the aerial demagnetizing-circuit, and
the receiver-circuit. Fig. 6 is an end view
of Fig. o, partly in section, showing means

of adjusting the several parts with respect to |

each other. Fig. 7 is a sectional view of the

concentric magnetic masses supported upon

a common base-plate. Ifig. 8 is a diagram-
matic view of a mnodified arrangement to be

~used in connection with the apparatus dlS-
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closed in Hig. 1.

In Fig. 1 is shown the dynamic receiver.
Upon the base 1 are erected the standards 2
2, in whose upper ends are mounted four pul-
leys 15, as seen in Fig. 2. The two pulleys

‘at the right are mounted upon a shaft 4, sup-

plied with a pulley 6, by means of which the
shaft 4 is driven by any suitable motor. The
pulleys 15 at the left are each mounted npon
anindependent shatt carried at the end of an
arm 24. Over these pulleys 15 are adapted
to run the two wires or ribbons 16 16. These
wires or ribbons 16 are continuous iron or
steel, the joint being carefully welded and
reduced to the same diameter as the remain-
der of the wire and further treated by an-
nealing and the like, so that the magnetic

proper ties of such Joint shall be the same as |

%34,476

Thesge wires 16
are stretched taut by means of the thumb-
nuts 25 engaging the arm 24 by serew-threads.

The pulley 6 is rotated at a very high rate of
speed by an external source of power, so that
the wires 16 travel at a very high speed.

At 7 is shown a U-shaped magnet of the

permanent type, immediately above whose

‘poles pass the aforemmentioned wires 16 16.

This causes then the wires 16 to be nniformly
magnetized throughouttheirleugth. Thedis-
position of this permanent magnet 7 is such
that it is close to the point where the wires
16 16 leave the pulleys 15 at the left. The
purpose of this is to insure every portion of
the wire as it passes a pole to be at the same
distance from such pole, so that the magnet-
ization shall be uniform. If the magnet 7
were placed at a greater distance from the
pulley 15 at the lefb the wires 16, due to their
high rate of speed, mln'ht shake and vibrate,
SO that the ma,gnratizatiou would not be uni-
form. The direction of rotation of the pul-

leys 15 is in a counter-clockwise direction, as

indicated by the arrow in Fig. 1.

22 18 a supplemental base having a lug,
through which extends the adjusting-screw
21 for the purpose of moving the member 20
backward and forward along the supplemen-
tal base 22 for the purpose of adjustment.

22'is a standard secured to the supplemen-
tal base 22 and carrying at its upper end the
two short helices 17 17, connected in series
between the aerial eonductor A and the earth-
plate K.

231s an adjusting-serew by means of which
this supplemental base may be made to ap-
proach and recede from the permanent mag-
net 7. Upon the member 20 is mouanted the
U-shaped permmanent magnet 19, terminating
in the upwardly—extendmsz small cylindrical
pole-pieces located in close proximity to the
wires 16 16 and surrounded by the coils 18.

26 26 are idlers which serve to steady the
wires 16 where they pass over the aforemen-
tioned poles in order that there will be no
variation in strength of the magnet 19, duae to
any shaking or vibrating of said wires 16 16.

By means of the supplemental base 22, the
sliding member 20, and the two adjusting-
screws 23 and 21 1t is possible to adjust the
helices 17 with respect to the permanent mag-
net 7 and also with respect to the magnet 19.

The coils 18, surrounding the poles of mag-
net 19, are joined in series with each other
and with the primary B of the transformer.

The secondary S of this transformer is joined

in series with the adjustable inductance L,
telephone-receiver R, and condenser C.

The operation is as follows: Normally the
wires 16 16 are traveling at a rapid rate and
are uniformly magnetized by the permanent
magnet 7. Upon the reception of electrora-
diant energy, however, through the agency
of helices 17 the man‘nemsm in the wires 16
immediately surrounded by said helices is
changed, producing,in effect,a spot or portion
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less densely macmetlzed then the remamder ! select only. those currents-as eontlolled by-

of the wires. The uniformly-magnétized wires
traveling across the poles of the magnet 19
produee no result, because the ma,ﬂ'netlsm in
sald magnets 19 remains constant or invari-
able. 'When_euehdemagnetized spotsor por-

- tions travel across the poles of magnet 19, the

- which is transformed and flows through the

20

namber of lines of force threading the.coils

18 is varied and changed, and in consequence
there is induced in the coils 18 and the eir-
cult ineluding them an impulse of current,

telephone-receiver R, producing the sound or
click. There is a sound or elick produced for
each train of waves emitted at the transmit-
ting-station and recewed upon the aerial con-
ductor A.

Fig. 3 shows more clearly the dlspeeltlon of
the cwcmte employed in connection with Fig.
1. In this arrangement it is to be noticed
that the aerial Wmdmn' 1s separate and dis-

" tinet from the man*net,le cireuit surrounded

by a winding in which the signal-producing
impulse is _to be induced. It is in virtue of

this arrangement that the important resultis
obtained of generating dynamically, as dis-

tinct from Sta,tleellv the impulse- producing

~ the signal, and Whereb}f the energy of such
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o wave%reins, and similarly in the circuit of

60

1mpulse may be made great because of a trans-
formation from mechanical energy supplied
at pulley 6 into electrical energy in the eir-
cuit of the coils 18. The action is, in fact,
similartothatina dynamo-electric genemtor
where the field-magnet is rotated or moved
with respect to the armature-coils.

fact, derwed from mechaunical energy, WhICh

moves the field-magnetand isdependent upon
the speed of such ﬁeld magnet and also upon

the strength of such field. In the disposition

shown in Fig. 1 the magnetized wires 16
correspond to the moving _ﬁeld and the coils

18 correspond to the armature-windintr The
energy generated in the coils 18 is similarly
dependent upon the rate of change of the
magnetism threading said coil. ThlS rate of
chanﬂ'e is made la,rge by causing the wires 16

16 to trevel at a high rate of speed, and upons

this rate of speed is dependent the energy of
the impulse induced in said coils. As pre-

\

The en-
~ ergy generated in the armature-coils is, in

mined etamon

waVe-trains succeeding each other at a prede-
termmed rate: and repre‘sentmn* a predeter-

mined meeeeﬂ'e transmitted from a predeter-.
A variation in speed of the

wires 16 16'will not interfere with this selee-
tivity, beeellse at whatever speed these wires
travel the same number of demagnetized

succeeding each other at the proper rate, and
any other wave-trains of different rate of suec-
cession impinging upon the aerial conductor
A will not produce a signal in the receiver R:
In Fig. 7 are shown two concentric iron.or
steel rings 28 and 34, secured to the face of

the dlek 27, of non- ma,e;netlzable material. -

The disk 27 1S mounted upon the shaft 4,
(shown in Fig. 5,) which is driven by pulley

{6 and rota,tes on centers supported by the
7isa U-

brackets 2 2, secured to the base 1.

. 8
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1 Spots or pertlons will pass the poles of the
magnet 19 in a unit of time.
that no message will be recorded in receiver
R except that represented by the wave-trains

It is thus seen

So

g9¢

shaped magnet supported on the base 1 in

such manner that the ring 238 will rotate past

one of its poles while the ring 34 rotates past

the other of its poles. -

nected in series between the aerial eonduetor

A and the earth- -plate E, as shown in Fig. 4.
This member 17 and its hehx are eupported at
the end of arm 33 in such manner that the

ends of the magnetizable meterlel are oppo-

site the rings 28 and 34 in an arrangement

similar to the magnet7. By means of SCrew

30, extending throuﬂ'h a projection of the

rlght hand bracket 2 the position of 17 with

relation to the mecrnet 7 may be adjusted.
19 is a U-shaped meﬂ*net whose small ¢ylin-
drical pole-pieces are arranged opposite the

At171s shewnaﬁnely-r -
divided or laminated member, of magnetiz-
able material, surrounded by a hehx con- .
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rings 28 and 34, 18 representing coils sur-

ronndmg these pole -pleces.

The magnet 19

IIO

and the coils 18 are supported at the end of

arm 32.

bracket 29 on a standard 2.
‘arrangement, as shown in Figs. 4, 5, 6, and 7,

viously stated, there is an impulse induced in | is the same as that represented in Flg 1, the

the coils 18 for each train of waves received
at the receiving-station. In consequence if
these trains of waves succeed each other uni-

duced in the coils 18 periodic currents of
a rate equal to the rate of succession of the

the telephone-receiver R there will be al-

ternating or fluctuating currents of a fre- |

quency depending upon the rate of succession
of the transmitted wave-trains. By suitably

adjusting the inductance Land the condenser
C with respect to the additional inductance |
of the seeendary winding S and of the wmd-ﬁ

ings of the receiver R the secondary circuit

-

formly at a definite rate there will be pro- |

| rings 28 and 34 corresponding with the wnee'
16 16 and the operation is the ea,me as de--

ecrlbed in connection with Fig. 1

By means of the thumb-screw 31

‘the position of the magnet 19 and the coils 18
‘may be adjusted with respect to the member
'17. This bhumb-smew 31 extends through a
In effect this

115
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The coils 18 in the arrangemént shown in
Fig. 1, as well as Fig. 6, should be so wound

| and so connected that the currents induced
in them will not oppose each other, but will

be cumulative in their effects.

In Fig. 8 the aerial conductor A wmdmwt

17, and wires 16 are the same as 111ustreted
in Kig. 1.
these wires or ribbons 16 in plaee of the ar-

rangement shown in Fig. 1, where the cmls,

The c¢oils 35, however, surround

125
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18 are placed on a ma,frnetlc. cireuit in the Vi-

cinity of the wire 16. Themprm(,lple of oper-

may be attuned so that the said eircuit will | ation, however, is the same in each case. Im- -
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pulses are generated in coils 35 and operate
upon the receiver R to reproduce the signal.
Though I have shown the demagnetizing

winding in each instance as connected in se-
ries between an aerial conduetor and earth,

it is to be understood that such winding may
be arranged in any other relation, as well
understood in this art. For example, such

winding might be in the circuit of the sec-

ondary of a transformer or in a closed tuned
cireuit for the purpose of increasing a cur-
rent component of the energy traversing such
winding. | |

It is to be further understood that I do not
limit my invention to the precise arrange-

ment herein disclosed, for many equivalent

arrangements are obvious to those skilled in
the art. |

This application is a division of my appli-
cation filed January 8,1903, Serial No. 133,223.

What I claim is—

1. The method of renderingintelligible elec-
troradiant energy transmitted through the

natural media and representing a signal or-

message, which consists in changing the mag-
netism of a mass by said electroradiant en-
ergy, moving said mass with relation to a eir-
cuit, and generating in said circuit a signal-

734,476

producing impulse in virtue of the motion of
said mass with respect to said circuit.
2. The method of rendering intelligible elec-

troradiant energy transmitted through the

natural media and representing a signal or
message, which consists in changing the mag-
netism of a mass by said electroradiant en-
ergy, moving said mass with relation to a cir-
cuit, generating a current in said circult in
virtue of the motion of said mass, and pro-
ducing a signal by said current.

3. The methvd of renderingintelligible elec-
troradiant energy transmitted through the
natural media and representing a signal or
message, which consists in changing the mag-
netism of a mass by said electroradiant en-
ergy effects, moving said mass with relation
to a circuit, generating in said circuit elec-
tric currents in virtue of the motion of said
mass, and selecting a current fluctuating ata
rate characteristic of a predetermined signal
or message, to reproduce said signal or mes-

sage.
HARRY SHOEMAKER.
Witnesses: |

JOHN THIEL,
MAE HOFMANN.
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