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T'o all whom it may concern:

Be it known that I, CaarLEs G. AsHLEY, I

a citizen of the United States of America,
and a resident of Chicago, county of Cook,
and State of Illinois, have invented a new
and useful Improvement in Relays, of which
the following 1s a specification. |

My invention relates to a method of and
apparatus for propagating electrical waves.
The device of my invention may be em- |

ployed i1n space communication commonly
known -as wireless transmission and in te-
lephony &s commercially practiced.

I])My invention 1s serviceable in increasing
» the amphitude of electrical waves, when it
1s physically associated with the initial trans-
mitting station, or where the invention is
practiced at a point between stations.
~ The device of my invention may be said to
constitute a relay, the initially produced
~ electrical waves being amplified by means of

the invention, whether the device of thé in-
~ vention is located at the transmitting sta-
- tion or at some point intermediate between
stattons. - - - ..

In practicing my invention, I employ two
circuits themselves out of inductive ‘rela-
tion. ] - o |
Where the apparatus is to be used purely
-as a transmitting relay device, or a one-way
service is to be obtained, current impressed
upon one of these circuits is, by means of
the instrumentality hereinafter to be set
forth, impressed upon the other circuit so
_as to produce in the latter circnit wave forms
corresponding to the wave forms in the first
circuit but with increased amplitude.

Where the device is to be used as a relay
in a long distance telephone line such as are
now commonly in use, either of the aforesaid
. circuits may, through the said agency here-
' inafter to be specified, have current initially
impressed upon it to be reproduced in the
companion circuit with wave forms.corre-
sponding to the wave forms-in the impress-
in§ circuit, but of greater amplituds, =~

have produced a successful repeater that
may be used to amplify the currénts emanat-
~1ng from either of two connected .stations:
Each of the aforesaid -cirtuits inclydes a
winding and each of the windings is préfer

- ably subdivided into a number of coils; ‘the

~coils of one circuit being-alternately ar-
ranged with respect to the coils of the other

set up "or-induce

r
L]

circult, the coils being wound in directions
to produce alternate polarity, the adjacent
colls in each circuit being oppositely wound.
These coils are so physically disposed with
respect to each other that they will not ef-
fect inductive relation between the two cir-
cuits, a supplemental agency being required
to effect telephonic or transmission union be-
tween the circuits, and it will thus be clear
that the two circuits are not in direct induc-
tive relation, A moving inductor common
to all of the coils of both circuits is placed
1n close range of said coils, so that on the
occasion of the magnetic fields at the coils,
fields of eddy currents are set up in the in-
ductor. If, for example, telephonic current
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1s set up in one of the circuits, eddy currents =

result.in the inductor correspouding to said
telephonic currents, by reason of the coils in
the circuit in which the telephonic currents
are__illitially';'s'et up. The edgy currents thus
' 1n the inductor underlie
the colls in the circuit into which the tele-
phonic current is to be relayed, and the cur-

70

rent 1s induced from the inductor into these

colls of this latter cirecuit. The value of the
eddy currents induced in the inductor varies
directly with the square.of strength of the
field through which the inductor. 1s passin

and the velocity of the inductor; the speeg
of the inductor, of course determines the
rate of cutting of the lines of force. The
inductor is desirably operated at a high and
uniform’ periphéral velocity. It will thus
be seenthat the one of the two circuits that
~onstitutes at the time being the transmit-
ting. ¢ircuit, induces eddy cutrents in the

80
86

90

moving inductor, which eddy currents-un- .

derlie the windings or coils in the circuit

companion to the transmitting circuit ugon
t1s ] at

which the wave form current is impresse
greater amplitude, the inductor, when mov-

96

ing, constituting the agency that causes the

eddy currents in the inductor to act as induec-
ing - currents with-
which is to receive the amplified wave form
currents. As the coils of the two circuits
are Interleaved or alternated, in. long dis-

respect to that circuit

100

tance telephony, either link in the telephone

circiit thus united by the inductor and the
coils may constitute the transmitting cir-

106

é}ii‘?;'.ﬂﬂd the companion circuit the receiving -

circuit. . .
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: In one embodiment of my invention there -
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~ 45 inductor. due to the structure and arrange-
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. tion. - Fig. 2is a vertical sectional view there- -
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- form of a disk, 1n _praétic‘e, about three and:
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' ipplication filed January 10, 1906, Serial
0.

o

are normally no.eddy currents In the induc-
tor, these only being occasioned when a tele-
phone circuit is subject to telephonic cur-
rent.

In another embodiment of the invention

the core of each coil may be permanently
magnetized, either by an external battery or
adheringly, these cores then producing eddy
currents in the inductor which are modified
by the wave form current received by the de-
Vice. - :

This application is a continuation of my

295,486, which was, on January 21,
1907, passed for 1ssue and became forfeited

for non-payment of the final fee.

I will explain my invention more fully by
reference to the accompanying drawings,
showing the preferred embodiment thereof,

-

in which— . -

Figure 1 is. a side elevation of a device |

constructed in accordance with the inven-

of. . Fig. 3 is a view in elevation with sev-

eral of the parts broken away to reveal cer-

tain internal characteristics of the appa-
Fig. 4 illustrates the device of my
invention located at a transmittin
a portion only of the coils being shown for
the sake of illustration. Fig. 5 shows a
telephone line with the device of my inven-
}:jt}n included at an intermediate point in the
1ne. - o

Like parts are indicated by similar char-
acters of reference throughout the different

Referring first more :particularly to Figs.
1, 2 and ‘3, the rotor or inductor 1 '1s com-
posed -of suitable metal, copper being .pre-
ferred. This -rotor. or inductor presents to

each of the poles at all times-a uniform mass

of metal which is at a-uniform distance from

" the faces of the Foles,i so that there will be

no fluctuation of-the eddy currents 1n the
ment of the inductor, and is desirably jin:the

one-fourth 1inc’t’1es in diameter, though 1.do

not wish to be limited to the proportions

illustrated. The inductor 1s rigidly mount-
ed upon a shaft 2, to which shaft is secured
a pulley 3.that drives the shaft. The shaft
finds bearings in the non-magnetic caps 4,
desirably formed of brass, collars § being
provided upon the shaft 2 to confine the in-
ductor 1 to a uniform plane of rotation.
The brass caps 4 are recessed on their In-
teriors at their rims to receive rings 6 of
suitable magnetie material, as very softiron,
these rings being securéd to the caps
screws 7. - These rings 6.are provided
insetting polar projections 8—9, that are de-
sirably - intégraﬁy- formed Wltjl ‘the rin%s.
The inductor is interposed between the poles

8 belonging to one ring 6 and the poles 9

. belonging to the companion ring ©.

station,

4 by
with

£90,188

The
outer peripheral portions of the rings 6 are
arooved on their inner faces to receive u
yoke ring 10, also desirably composed of
very soft iron. The poles 8 directly face

‘the poles 9, each pole 8 and its companion

pole 9 being co-axial; the inductor 1 1s thus
enveloped by a source of magnetizable sys-
tems, each comprising a pole 8, the pole 9,
companion to the pole 8, the rings 6, an

70

d 75

the ring 10, the.elements 6—10 beling com-

mon to all of the magnetic systems, while
each pair of elements 8—9 is individual to
the magnetic system. . The polar portions
8—9 receive a single section of the magnet-
izing winding, this section constituting:a
coil 11, that 1s subdivided into two parts—

one placed. around the pole piece 8 and the

other about the pole piece 9, though I do
not wish to be limited to the particular dis-
position of this coil. - The faces of the polar
portions 8—9 opposed to the disk 1, are of
unlike polarity- when current is passing
through the coil surrounding or associated
with a set of polar portions 8—9.

- Referring now more particularly to Fig.
5, the relative arrangement of the colls 11
will be explained. A telephone line unites
two substations, A—B, that may be asso-
ciated with the line in any suitable way well
understood by those skilled in the-art, the
illustration chosen being simply taken to
make the operation of the invention clearly
understood. Said stations A—I3 may be

equipped with telephonic apparatus of any *%

well known or suitable construction and ar-
rangement. Assuming telephonic appara-
tus to be at said stations A—DB, the tele-
honic transmitter 12 at each station may
e included in circuit with a source of
energizing current 13 and the
of an induction coil, the secondary 15 of

‘which coil is included directly in the line

and in circuit with a telephone receiver
16. The telephone line includes two circuits

17—18 that are not directly inductively as-
‘sociated at the relay but which depen

for
their telephonic relation upon the moving
inductor. The circuit 17 includes one set of
coils 11 and the circuit 18 includes another
set of coils 11, the coils of one circuit being

1 interposed between the coills of the other

circuit, each coil of one circuit being fol-

lowed immediately by the coil of the other
circuit, whereby these coils are alternated.
The contiguous coils 11 in the same circuit

‘are wound in opposite directions, whereby

the interposed coils of the companion cir-

cuit are subject to equal and opposing. in-

duced pressures, whereby these latter coils
have no current induced in them, so that,

as I have hitherto stated, the two circuits.
17—18 are not in direct inductive relation,

the {!61'13 of one circuit having current in-
ductd in them by reason of current flowing

primary 14
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through the coils of the other circuit *by way | winding 26 may constitute the primary of
~af the inductor 1, in which eddy currents

are generated, that constitute the inducing

currents that cause the occurrence of wave
form currents 1n the circuit companion to |

the circuit that recetves the initial wave
form currents. Thus, the coils 11 that are
in the mitiating circuit have differential
effect upon the coils that are in the com-
panion circult, whereby there is no induction
from one circuit directly to the other, the
element 1 constituting the vehicle for causing
the currents 1in one ecircuit to occasion cur-
rents in the other cirewit, this result being
only eflected when said wehicle 1 is 1n op-
erution. It will thus be seen that I have
provided in ecach of the circuits 17--18 a
windmg ncluding a plurality of coils, the
coils of the diftferent circuits beine so inter-
related that the tendency for induction be-
tween a coll of one circuit and an adjacent
coil of the other circuit is neutralized by the
opposing effect of an adjacent coil of the
first circult upon said coil of the secend cir-

cuit, the latter coil being interposced between

the former two. It will also be ohserved
that the coils connected with the initiating
circuit cooperate with a moving inductor
to.set up in the inductor eddy currents, and-

that thesc eddy currents are 1n inductive re-

lation to the coils of the circuit into which
the wave form currents are to be relayed,
these eddy currents- acting, so to speak, as
primary mducing currents.

In telephone exchange practice the relay.
may be associated with the telephene line in
any sultable way, there being indicated in
Ifig. 5. terminals 19—20-—21—22 of the re-
lay, adapted for association with the tele-

phone circuit in any preferred way. It is.

not thought necessary to illustrate the loca-

_tions of the eddy currents in the disk 1, as
‘be manifest to one skilled.

such location will
1n the art.

"It is obvious that the geographical loca-

~ tion of the relay with Tespect to the stations

. 1s 1Hustrate

50

- cally. a substation equipment including,.for

65

at the ends of the circuit does not modify
the law of ogeration of the relay. This fact .

in Fig. 4, where the relay is :
located at the same place with substation
‘equipment.

In Fig. 4 1 have illustrated diagrammati-

example, a. telephone transmitter 12 in local
circuit with-a battery 13 and the primary 14

~of an induction coil. A circuit for the relay
~ corresponding to either of the circuits 17—

- 80

. 11, while the inter

18, say circuit 17, includes a number of coils
rposed. coil of the compan-

jon circuit 23 is connected with the termi-
.nals 24, that are adapted for connection with

. the terminals 25 that complete the circuit 23.

65

- The terminals 25 may: include .any suitable

form of propagating instrumentality, such
as the winding 26 of 4n induction coil, - This

an 1nduction coil, the secondary 27 of which
1s connected 1n any suitable form of cireuit
for the propagation of telephone currents.

I have illustrated a “ wireless” apparatus
in assoclation with the coil 27, but, obviously,
my invention is not limited to this nssocia-
tion. In the wireless apparatus illustrated,
I have shown the well-known aerial con-
ductor 28 and associate parts that are well
understood by those skilled in the art and
need not be further described.

In Fig. 4 I have illustrated only a frac-
tion of the coils 11. It 1s understood that

‘these coils are preferably arranged in a com-

source o

plete circle, as 1llustrated in IFig. 5. and that
there is supplied thereto the inductor 1 and
the associate parts, as described n connee-
tion with Figs. 1, 2, 3 and 5. Inasmuch as
the equipment shown in Fig. 4 is, as there
illustrated, adapted for the propagation of
wave form current in one direction at in-

creased amplitude, the number of coils 11 i

the circuit 23 might be reduced to one, and
the number of coils 11 in the circuit 17 might
be reduced to two, one on each side of the
former coil, though, as stated, I prefer the
arrangements 1llustrated in Figs. 1 to 3, in-
clusive. - o | .

In Fig. 4 I include a battery or other
direct current 29 which causes n
permanent magnetization of the cores sur-

rounded by the coills 11. Wave form current

caused by the transmitter 12 is superimposed

upon the current furnished by the source 29
so as to modify the flux of the cores of said
coils to produce the action that has hitherto
been described. - -

I have illustrated the coils 11 of each sct
as being connected in series to produce an

accumulative effect, but I do not wish to be

Iimited to this precise way of connecting

-the coils. T prefer, even in the form shown

in Fig. 4, to make the resistance, the wire of
the coils 11, and the number of turns of said
wire the same, but this condition can be va-
ried according to engineering practice as de-
sired. - The number of turns of wire in each

70
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103

116

coll of the same circuit should preferably -

be the same, in order to prevent the direct
inductive relation of the circuits. |
While I have shown particular apparatus
for furnishing the initial impression of
wave form currents upon the relay, I do not
wish to be limited to the particular means
for accomplishing this effect illustrated.
The inductor 1 is the element of the relay
that is desirably actuated or rotated while

-the coils 11 ‘are maintained stationary, but
I do not wish to be limited to this charac-

teristic because all that is desired is relative

movement between said coils and inductor.
‘While the pole pieces 8—9 belonging to

each coil 11 are illustrated as being united

by a yoke ring of inagnetic material common +

1165
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to all of the pt:;le biecaeé, T do not wish to be ! the inductor, lWhiCh eddy currents are caused

limited to this arrangement.

' Having thus described my invention, what
I claim as new and desire to secure by United
States Letters Patent 1s: |

1. An instrument for increasing the am-
plitude of wave form current, including two

windings directly out of inductive relation, -
for connection 1n different circuits, and an
inductor for and movable with respect to

said windings, one winding in cooperation

15

- 20

other winding.

to said windings, each of sald windings
‘ing divided into a plurality of coils, the

with the inductor effecting eddy currents in
the inductor, which eddy currents are caused
to be in primary inductive relation with the

2. An instrument for increasing the am-
plitude of wave form current, including two
windings, for connection in different cir-
cuits, and an inductor movable with respect

be-

- coils of one winding being alternated with

. respect to the coils of the other winding, the

coils of one winding acting oppositely to

25
" companion winding, one winding in coﬁéj—

. . | : Y.

currents in the mmductor, which eddy cur-
- rents are caused to be 1n primary inductive

30

each other upon the adjacent coils of the

eration with the inductor eflecting ed

relation with the other -winding.

3. An instrument for increasing the am;'

~plitude of wave form current, including two

windings for connection in different. cir-

B cuits, and an inductor movable with respect

35

to said windings, one of said windings 1n-
cluding a number of coils, said coils acting

- oppositely with respect to each other upon
- the remaining winding, one winding in co-

40

operation: with the inductor effecting eddy
currents in the inductor, which eddy cur-
rents are caused to be in primary inductive

- relation with the other winding. .

45

4. An mstrument for increasing the am-
plitude of wave form current, including two

windings directly out of inductive.relation

for connection in differenf circuits, an in-

- ductor for and movable with respect to said

50

- said windings, _
‘divided into a plurality of coils, the coils

60

windings, one winding 1n codperation with.

the inductor effecting eddy currents in the
inductor, which eddy currents-are caused to

be in primary inductive relation with the |
other Wiﬁding, and nlﬁgpetiZﬂble core por-- |

tions for said coils. - =

5. An instrument for increasing the am-
plitude. of wave  form current, including
two windings for connection in different cir-
cuits, an inductor movable with respect to
each of said windings being

of-one winding being alternated with respect

- to thie coils of the other winding, the coils

Of one winding acting oppositely to each
- _:q'i;he_r‘- upon the adjacent coils of the com-

65

panion winding, one winding in codperation
with the inductor effecting eddy currents 1n

tion with the inductor effectin
rents- in the inductor, which eddy currents

tions for sai

to be in primary inductive relation with the
other winding, and magnetizable core por-
tions for said coils. FE

6. An instrument for increasing the am-

plitude of wave form current, including two
windings for connection in different circuits
an inductor movable with respect to sal

windings, one of sald windings ineluding
a number of coils, said coils acting oppo-
sitely with respect to each other upon the re-
maining winding, one winding 1n -coopera-

are caused to bein primary inductive relation
with the other winding, and magnetizablée
core portions for said coils.. . '

7. An instrument for increasing the am-

for connection in different circuits; an .in-
ductor for and movable with respect to said

.windings, one winding in cogperation with

the inductor effecting eddy «currents in the
inductor, which eddy currents are caused to

be in primary inductive relation with the

eddy cur-

70

70

80

| plitude of wave form current; including two

windings directly out of inductive relation 85

90

other winding, and magnetizable core por-

tions for sal
such magn

8. An instrument for increasing the ‘am-

plitude of wave form current, including two

windings for connection in different circuits,
an inductor movable with respect to said
windings, each of said windings being di-

vided into a plurality of coils, the coils of

one winding being alternated with respect
to the coils of the other winding, the coils of
one winding acting oppositely to each other

upon the adjacent coils of the companion
-winding, one winding in codperation with

the inductor effecting eddy currents in the

be in primary inductive relation with the
other winding, and. magnetizable core -por-
tions for said coils, each coil having two

‘such magnetizable core portions, between

which the-inductor 1s disposed.

+ =

‘9. An instrument for increasing the am-

| -.pl‘itude of wave form current, including two

windings for connection in different circuits,
an inductor movable with respect to.said
windings, one of said windings including a
number of coils; said coils acting oppositely
with respect to each other upon the remain-
ing winding, one winding in codperation
with the. imfuctor effecting eddy currents in
the inductor, which eddy currents are caused
to be in primary inductive relation with the
other winding, and magnetizable core por-
| coils, each coil having two
such magnetizable. core portions, between
which the inductor is disposed. |

T
a

'10. An instrument for increasing the am-
plitude of wave form current, including two

coils, each coil having two
etizable core portions, between

‘which the inductor 1s disposed. . - 95

100

105

‘inductor; which eddy. currents are caused to

110

115
120

125

130
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windings directly out of inductive relation ; rents in the inductor, due to the structure
for connection in different circuits, an in- | and arrangement of the inductor. '

ductor for and movable with respect to said 14. An instrument for increasing the am-
windings, one winding in codperation with plitude of wave form current, including two

6 the inductor effecting eddy currents in the windings for connecticn in different cir- 70

- Inductor, which eddy currents are caused to cuits, and an inductor movable with respect
‘be 1n primary inductive relation with the | to said windings, each of said windings be-
other 'winding, and nragnetizable core por- | 1ng divided into a plurality of coils, the coils
tions for said coils, each coil having two | of one winding being alternated with re-

10 such magnetizable core portions, between spect to the coils of the other winding, the 75

| which the inductor is disposed, the said two | coils of one winding acting oppositely to each
core portions for each coil beling directly | othér upon the adjacent coils of the com-
united by magnetic material. = | panion winding, one winding in codperation

11. An mstrament for increasing the am- | with the inductor effecting eddy currents in
15 plitude of wave form current, including two | the inductor, which eddy currents are caused 80
~windings, for connection in different circuits, | to be in primary inductive relation with. the
anl Inductor movable with respect to said | other winding, said inductor presenting to
windings, each of said windings being di- | each of the poles at all times a uniform
vided- into a plurality of coils, the coils of | mass of meta which 1s at a uniform dis-

20 one winding being alternated with respect | tance from the faces of the poles, so that 85
to the coils of the other winding, the coils of | there will be no fluctuation of the eddy
one winding acting oppositely to each other | currents in the inductor, due to the structure
upon the adjacent coils of the companion | and arrangement of the inductor. =
winding, one winding in codperation with 15. An instrument for increasing the am-

25 the inductor eflecting eddy currents in the plitude of wave form current, including two 90
nductor, which eddy currents are caused to windings for connection in different cir-
be in primary inductive relation with the | cuits, and an inductor movable with respect
other winding, and magnetizable core por- | to said windings including a number of coils,

. tions for said coils, each coil having two such | said coils: acting oppositely with respect to

30 magnetizable core portions, between which J-each other ipon the remaining winding, one 95
the inductor is disposed; the said. two corefli%winding in codperation with the inductor
portions -for each coil being directly united’ }Eéﬁecting eddy currents in the inductor, which.
by magnetic material. - 3 ‘eddy currents are caused to be in primary

[ inductive relation. with the other winding,

12. -An instrument for increasing the am-. . _
35 plitude of wave form current, including two -sald inductor presenting to each of the poles 100
at all times a uniform mass of metal which

~windings for connection in different cir-
cults, an-inductor movable with respect to | is at a uniform distance from the faces of
said windings, one of said windings includ- | the poles, so. that there will. be no fluctua-
ing a number of coils, said coils acting oppo- | tion of the eddy currents.in the inductor,
40 sitely with respect to each other upon the | due to the structure and arrangement of the 105
r windi .3 0 inductor. . -~ - .. - . | |

16._ An instrument for increasing the am-

[ plitude of wave form current, including two
windings directly out of inductive relation, |
for connection in different circuits, an in- 110
ductor for and movable with respect to |
sald windings, one winding in coSperation
with the inductor effecting eddy currents

in the inductor, which eddy currents are
caused to be In primary inductive relation 115

~with the other winding, and magnetizable
core portions for said coils, said inductor
presenting to each of the poles at all times -

'a uniform. mass of metal which is at a uni- ’
form distance from: the faces of the poles, 120
so that there will be no fluctuation of the -
eddy currents in the inductor, due to the

‘structure and: arrangement of the inductor.

17. An instrument for increasing the am-

-plitude of wave form current, including two 125
windings for connection in .different cir-
cuits, an _inductor movable with respect to’
said. windings, each of said windings bein
divided into a plurality of coils, the coils of
one winding being. dlternated with respect 130

currents 1n the inductor, which eddy cur-
rents are caused to be in primary ind}lrictive
45 relation with the other winding, and mag-
- netizable core portions for said coils, each
coll having two such magnetizable core por-
tions, between which -the inductor is dis-
posed, the said two core portions for each
0 fm} ll)éing directly united by magnetic ma-
erial. s - ‘
13..An instrument for increasing the am-
- plitude of wave form current, including two.
windings directly out of inductive relation
& for connection in different circuits, and an |
Inductor for and movable with respect to
sald windings, one winding in cooOperation -
with the inductor effecting eddy currents.in
the inductor, which eddy currents are caused
) to be in primary inductive relation with the
other winding; said inductor presenting to |
each of the poles at all tifmes a.uniform
mass of metal which is at a uniform dis..
tance from the faces of the poles, so that

there will be no fluctuation ofihe eddy cur-




e

~ to the coils of the other windin%; the coils | inductor, which eddy
- of one winding acting opposite ]

y to each
other upon the-adjacent coils of the com-

~ panion winding, one winding in codperation

- 10

15

20

25

- 30

the other  winding, and ma

with the inductor effecting eddy currents In
the inductor, which eddy currents are caused
to.be in primary inductive relation with
gnetizable core
portions for said coils, said inductor pre-
senting to each of the poles at all times a

uniform mass of metal which is at a uniform

distance from the faces of the poles, so that

there will.be no fluctuation of the eddy cur-

rents in the inductor, due to the structure

and arrangement of the inductor. _
18. An instrument for increasing the am-
plitude of wave form current, including two

windings, for connection in different cir-

cuits, an inductor movable with respect to

said windings, one of said- windings includ-
ing a number of coils, said coils acting op-
positively with respect to each other upon the
remaining winding, one winding 1n codper-
ation with”the inductor effecting eddy cur-
rents in the nductor, which ed%y currents
are caused to be in primary inductive rela-
tion with the other winding, and magnetiz-
able core portions for said coils, said inductor

presenting .to each of the poles at all times.
a uniform mass of metal which 1s at a um-

form distance from the faces of the poles,

~ so that there will be no fluctuation of the
. eddy currents in the inductor, ‘due to the
. structure and arrangement of the inductor.

r:l -'. ..35" ]
- plitude of wave form current, including two
windings, directly out of inductive relation,
~ for connection ‘in different circuits, an-m-

19. An instrument for increasing the am-

_ ductor for and movable with respect to. said

40

- be in primary inductive relation with the

45

50

c

60

65

~plitude of wave form current, including two
“windings, for connection in different circuits

.windings, one winding 1n cooperation with |
“the inductor effecting eddy currents in the

inductor, which eddy currents are caused to
other winding, and magnetizable core por-
tions for said coils, each coil having two
such - magnetizable core portions between
which the inductor is disposed, said inductor
presenting to each of the poles at all times

a uniform mass of metal which is at a uni-
form distance from the faces of the poles, so-
" that there will be no fluctuation of the eddy
currents in the inductor, due to the structure .
and arrangement of the inductor.

* . LN

90. An instirument for increasing the am-

an inductor inovable  with- respect to sal

windings, each of sgid windings bemﬁsdl-
vided into a plurality of coils, the coils of
one winding being alternated with respect
to the coils of the other winding, the coils of
one winding acting oppositely to each other
upon- the adjacent coils of: the companion
winding, one winding in coGperation with
the inductor effecting eddy currents in the:

| windings,

-presenting to each of the poles at all times a

plitude of

tions for sal

1 which the inductor 1s

panion. winding,

990,183

currents are caused to
be in primary inductive relation with the
other winding, and magnetizable core por-
tions for saiﬁ coils, each coil having twa
such magnetizable core portions, between

‘which the inductor is disposed, said inductor

presenting to each of the poles at all times
2 uniform mass of metal which 1s at a uni-

70

form.distance from the faces of the poles, so -

! that there will be no fluctuation of the eddy:-

cutrrents in the inducter, due to the structure

and arrangement of the inductor. - -
91. An instrument for increasing the am-

plitude of

for connection in different circuits
an inductor movable with respect to. said
windings, one of said windings including a
number of coils, said coils acting oppesitely
with respect to each other upon the remalin-
ing winding, one winding In cooperation.

75

wave form current, including two .
"80

85

with the inductor effecting eddy currents m

‘the inductor, which eddy currents are caused

to be in primary inductive relation with the
other winding, and magnetizable core por- .

tions for said coils, EMh{mr}cl'r having- two
such magnetizable core portions between
which the inductor is disposed, said inductor

uniform mass of metal which is at a uniform
distance from the faces of the poles, so that

90

95

there will be no fluctuation of the eddy cur-

_rents in the inductor, due to the strueture.

and arrangement of the 1ductor. S

29. An instrument for ing the am-
wave form current, including two
windings, direétly out of inductive relation,
for connection in different circuits, an 1n-
ductor for and movable with respect to said
windings, one winding in codperation with
the inductor effecting eddy currents in the
inductor, which eddy currents are caused to
be in primary
other winding, and magnetizable core por-
etizable ~core portions, between
disposed, the said two
re portions for each coil being directly
uniteg by magnetic material, said inductor
presenting to each of the poles at all times &
uniform mass of metal which is at 2 uniform
distance from the faces of the poles, so that
there will be no fluctuation of the eddy cur-

such magn

core

100

105

inductive relation with the .

coils, each coil having two

110.

1156

rents in-the inductor, due to the structure. N

and arrangement of the inductor.

93. An instrument for increasing the am-
plitude of wave form current, including two
windings, for connection in different circuitsy

windings, each of said windings being di-
vided into a plurality of coils, the coils of

one winding being alternated with respect
to the coils of the other winding, the coils
of one . winding acting oppositely to each
other upon the adjacent coils of the com-
one winding in cooperation

12(

‘an inductor movable with respect to said -

12
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with the inductor effecting eddy currents in |

the inductor, which eddy currents are caused

to be 1n primary inductive relation with the
other winding, and magnetizable core por-

5 tions for said coils, each coill having two
such magnetizable core portions, between

- which the inductor i1s disposed, the said two
core portions for each coil being directly
‘united by magnetic material, said inductor
10 presenting to each of the poles at all times
a uniform mass of metal which 1s at a uni-
form distance from the faces of the poles,

so that there will be no fluctuation of the
‘¢ddy currents in th& inductor, due to the
16 structure and arrangement of the inductor.
24. An mstrument for increasing the am-

plitude of wave form current, including two

windings, for connection. in different cir-

cuits, an lnductor movable with respect to

20 sald windings, one of said windings 1nclud--

ing a number of coils, said: coils acting op-
positely with respect to each other upon the
- remaining winding, one winding in codp-
eration with the inductor effecting eddy cur-
25 rents 1n the inductor, which eddy currents
~are caused to be in primary inductive rela-
.tion with the other winding, and magnetiz-
able core portions for said coils, each coil
having two such magnetizable core portions,
30 between which the inductor is disposed, the
- sald two core portions for each coil beinge
directly united by magnetic material, said
inductor presenting to each of the poles at
all times a uniform mass of metal which is
- 85 at a uniform distance from the faces of the
. poles, so that there will be no fluctuation of
the eddy currents in the inductor, due to the
‘structure and arrangement of the inductor.
-~ 25. An instrument for increasing the am-
40 plitude of wave form current, including two
windings, for connection in different cir-
-cuits, and an inductor for and movable with
respect to said windings, one winding in co-
operation with the inductor effecting eddy
45 currents in the inductor, which eddy cur-
rents are caused to be in primary inductive
relation with the other svinding. ‘
- 26. An instrument for increasing the am-
. plitude of wave forim current, including two
50 windings, for connection in different cir-
- cuits, an inductor for and movable with
respect to said windings, one winding in co-
. operation -with the inductor effecting eddy
. currents 1n the inductor, which eddy cur-
b6 rents are caused to be in primary inductive
relation with the other winding, and mag-

- netizable core portions for said coils.
. .27, An instrument for increasing the am-
plitude of wave form current, including two

0 windings, for connection in different cir-
cuits, an inductor for and movable with re-

spect to sald windings, one winding in co-
- operation with. the inciuctm_' effecting eddy

curtents in the inductor, which eddy cur-

5" rents are caused to be in primary inductive.

rents are caused to be 1n primary in
relation with ‘the other winding, said in-

i

1 windings, for connection in different cir-

|

ductor. . . .o o :
{ .-31: An instrument for increasing the am-

relation with the other winding, and mag-
netizable core portions for saild coils, each
coil having two such magnetizable core por-
tions between which the inductor is dis-
posed. _ ‘ - ,

28. An 1nstrument for increasing the am-
plitude of wave form current, including two

windings, for connection in different cir-

cults, an 1nductor for and movable with re-
spect to said windings, one winding in co-

-operation with the inductor effecting eddy
currents 1 the inductor, which eddg

cur-
rents are caused to be in primaty inductive
relation with the other winding, and mag-
netizable core portions for said coils, each
coll having two such magnetizable core por-
tions, between which the inductor is dis-

posed, the said two core portions for each:-

-82'5 R

coll being directly united by magnetic ma-
terial. - T

29. An instrument for increasing the am-
plitude of' wave form current, ifeluding two
windings, for connection in different cir-
cuits, and an inductor for and ‘movable ‘with
respect to sald windings, one -winding in co-

operation with the inductor effecting eddy

currents in the inductor, which red dy cur-
uctive

ductor presenting to each of the poles at all
times a uniform mass of metal which is at

a uniform distance from the faces of the.

poles, so that there will be no fluctuation.

78
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of the eddy currents in the inductor due to

the structure and arrangement of the in-

ductor. - s S .
30." An mmstrument for increasing the am-

plitude of wave form current, including two

cuits, an inductor for and movable with re-
spect to said windings, one winding in co-
operation with the imiu_ctor effecting eddy
currents 1n the mductor, which eddy cur-
rents are caused to be in primary inductive

relation with the other winding, and mag-

netizable core portions for said coils, said
inductor presenting to each of the po’!es at
all times a uniform mass of metal which 1s

100

1095

110

at a uniform distance from the faces of the

poles, so that there will be no fluctuation of
the eddy currents in the inductor, due to
the structure and arrangement of the in-

plitude of wave form current, including two

windings, for:' connection in different cir-

cuits, an inductor for and movable with re-
spect to said windings, one winding in co-
operation with the inductor effecting eddy

currents in the inductor, which eddy cur-
rents are caused to be in primary inductive

relation with the other winding, and mag-

-tions, between which

netizable core portions for said coils, each
coil having two such -m:ﬁnetlzable core por-
1e 1nductor ‘1s dis-

116

120
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- the poles at all

10

20

8

posed, said inductor presehting to each of
times a uniform mass of

metal which is at a uniform distance from
the faces of the poles, so that there will be
no fluctuation ofp the eddy currents in the
inductor, due to the structure and arrange-
ment of the inductor. |

39. An instrument for increasing the am-

plitude of wave form current, including two

windings, for connection in different cir-
cuits, an inductor for and movable with re-
spect to said windings, one winding in co-
operation with the inductor effecting eddy
currents in the inductor, which eddy .cur-

rents are caused to be in primary inductive

relation with the other winding, and mag-
netizable core portions for said coils, each
coil having two such magnetizable core por-
tions, between which the inductor :is dis-

posed, the said two core portions for each
coil being directly united by magnetic ma-

terial, said inductor presenting to €ach of

~ the poles at all times a. uniform mass of

95
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metal which is at a uniform distance from
the faces of the poles, so that there will-be
no fluctuation of the eddy currents in the
inductor, due to the structure and arrange-
ment of the inductor. -

33. An instrument for increasing the am-
plitude of wave form current, including two
windings, and an inductor for and movable
with respect to said windings; one-winding
in codperation with the inductor effecting

eddy currents in the inductor, which eddy.

currents are caused to be in primary imduc-
tive relation with the other winding. _
"34. An instrument for increasing the am-
plitude of wave form current, including. tWwo
‘windings, and an inductor movable with re-
spect to said windings, each of sald wind-
ings being divided into a plurality of coils,
the coils of one

ing, the coils.of one winding acting ‘oppo-
sitely to each other upon the adjacent coils
of the companion winding, one winding in

codperation with the inductor effecting eddy

currents in.the inductor; which eddy cur-
rents are caused to be 1n primary inductive
relation with the other winding: |

» a )

35. Anp instrumeént for increasing

spect to said windings, one.of sald wind-
ings including a num
acting oppositely with respect to each other
upon the remaining winding, one winding in
cooperation with the inductor effecting e dy
currents in the inductor, which eddy cur-
rents are caused to be in primary in uctive
relation with the other winding. - |

36. An instrument for increasing
plitude of wave
windings, an inductor for and movable with

respect to said windings, ohe winding in co-

‘ winding being alternated
~with respect to the coils of the other wind-

: the am- .
. plitude of wave form current, including two
windings, and an inductor movable with re-

the am-- ; ]
form: current, including two | plitude of wave form CIII‘I'eIlti including two

l

r of coils;.said coils |

operation with the inductor effectin
currents 'in

rents are caused to be [ uctl
‘relation with the other wmdmg; and ma_.gl;q
T oo .

. 40.
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operation with the inductor effecting eddy
currents in tne inductor, which eddy cur-
rents are caused to be in primary In uctive
relation to the other winding, and magnetiz-
able core portions for said coils. -
37. An instrument for increasing the am-
plitude of wave form current, including two
windings, an inductor movable with respect

to.said windings, each of said windings be-

ing divided into a plurality of coils, the coils
ing alternated with respect
ther winding, the coils.

of one winding being
to the coils of _the o
of one winding acting oppositely to each
other upon. the adjacent coils of the com-
panion winding, one winding In cooperation

70 .

75 -

" 80
with the inductor effecting eddy currents in

the inductor, which eddy currents are caused =

to be in primary inductive relation with the
other winding, and magnetizable core por-
tions for said coils. =~~~ .

~ 88. An instrument for increasing the am-
plitude of wave form current, including two
windings, an inductor movable with respect
to said windings, one of said windings
cluding a number of coils, said - coils acting
oppositely with respect
the remaining winding

the inductor, which ed
fents.are caused to be in primary inductive
relation with the other winding, and mag-
netizable core portions for said coils.

ve form curreit, including two

netizable core portions for sal ils, eac

coil having two such

posed.

plitude of wave form current, including two

of one W'indjn% ated ¥
to the coils of the other winding,
of one winding acting oppositely

other upon the adjacent coils of the com-
panion winding,

the coils

one winding in codperation

‘with the inductor effecting eddy currents in
the inductor, which eddy currents are caused -

{o be in primary inductive relation with the
other winding, and magnetizable core por-
tions for said coils, each coil having two
such magnetizable core portions, between

! which the inductor is disposed.

41. Af instrument for increasing the am-

an inductor movable with respect

windings,

to said windings, one of said windings in- 1

- 1n-. .

. -39. An instrument for increasing the am-

plitude. of wa | \
‘windings, an inductor for and movable with
| respect to said windings, , ] *0-
operation with the inductor effecting eddy

85

90

to each other upon -
one winding 1 co-. -
eddy

y cur- -

95

100
one winding 1 -co- -

currents in the inductor,” which.eddy -cur- -
in primary inductive .

105

magnetizable core por- o
tions, between which the inductor 1s dis- L
An instrument for increasing the am- 110

windings, an inductér movable with respect
to said windings; each of said windings be- ..

ing divided into a plurality of coils, the coils .
being alternated with respect

115

to eich

12€
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cluding a number of coils, said coils acting
oppositely with reSf)ect to each other upon
the remaining winding, one winding in co-
operation with the inductor effecting, eddy

currents in the inductor, which eddy cur-

rents are caused to be in primary inductive
relation with the other winding, and mag-
netizable core portions for said coils, each
coil having two such magnetizable core por-
tions, between which the inductor 1s dis-

posed. | |
49. An instrument for increasing the am-

plitude of wave form current, including two

15

20

30

35

40

45

30

windings, an inductor for and movable with
respect to said windings, one winding 1n co-
operation with the inductor effecting eddy
currents in the inductor, which eddy cur-
rents are caused to be in primary inductivo
relation with the other winding, and mag-
netizable core portions for said coils; each
coil having two such magnetizable core por-
tions, between which the inductor 15 dis-
posed, the said two core portions for each

coil being directly united by magnetic ma-

terial. |
43. An mstrument for mcereasing the am-

plitude of wave form current, including two.

windings, an inductor movable with respect

to said windings, each of said windings be-

ing divided into a - plurality of coils, the
coils of one winding being alternated with
respect to the coils of the other winding,
the coils of one winding acting oppositely
to cach other upon the adjacent coils of the
comipanion winding, one winding in coop-
eratton with the inductor effecting eddy cur-
rents in the inductor, which eddy currents
are caused t6 be 1n primary inductive rela-
tion with the other winding, and magnetiza-
ble core portions for said coils, cach coil
having two such magnetizable core portions,
between which the inductor 1s disposed, the
sald two core portions for each coil being
directly united by magnetic material..

44. An instrument for increasing the am-
plitude of wave form current, including two
wiudings, an imductor movable with respect to
sald windings, one of the said windings 1n-
cluding a number of coils, said coils acting op-
positely with respéct. to each other upon the
remaining winding, onc winding in codper-
ation with the inductor effecting eddy cur-
rents In the inductor, which eddy currents
are caused tobein primary inductive relation
with the other winding, and magnetizable
core portions for said coils, each coil having
two such magnetizable core portions, between
which the inductor 1s disposed, the said two
core portions for each coil being directly
united by magnetic material. |

45. An instrument for increasing the ami-
plitude of wave form current, including two
windings, and an inductor for and movable

with respect to said windings, one winding
In cooperation with the inductor effecting

uh

i —

|

eration with the inductor effectin

O

eddy currents in the inductor, which eddy

curreits are caused to be in primary induc-

live relation with the other winding, said
inductor presenting to each of the poles at
all times a umform mass of metal which 1s
at a uniformn distance from the faces of the

poles, so that there will be no fluctuation of

the eddy currents in the inductor, due to the
structure and arrangement of the inductor.
46. An instrument for increasing the am-
plitude of wave form current, including two
windings, and an inductor movable with re-
spect to said windings, each of said windings
being divided into a plurality of coils, the
coils of one winding being alternated with

70

75

80

respect to the coils of the other winding, the

colls of one winding acting oppositely to

| eachh other upon the adjacent coils. of the

companlon winding, one winding Iin codp-
eddy
currents 1n the i1nductor, which eddy cur-
rents are caused to be 1n primary inductive
relation with the other winding, said induec-
tor presenting to each of the poles at all
tunes a uniform mass of metal which 1s at a
uniform distance from the face of the poles,

| so that there will be no fluctuation of the

eddy currents in the inductor, due to the

structure and arrangement of the inductor.

- 47. An nstrument for increasing the am-
plitude of wave form current, including two
windings, and an inductor movable with re-
spect to said windings, one of said windings
mcluding a number of coils, said coils acting

oppositely with respect to each other upon

the remaming winding, one winding in co-
operation with the inductor effecting eddy
currents 1 the inductor, which eddy cur-
rents are caused to be i primary inductive
relation with the other winding, said 1in-
ductor presenting to each of the poles at all

times a uniform mass of metal which 1s at a

uniform distance from the faces of the poles,
so that there will be no fluctnation of the
eddy currents in the inductor, due to the
structure and arrangement of the inductor.

48. An instrument for increasing the am-
phitude of wave form current. including two
windings, an inductor for and movable with
respect to said windings, one winding in co-
operation with the inductor effecting eddy
currents 1n the indwctor, which eddy cur-
rents are caused to be in primary inductive
relation with the other winding., and mag-
netizable core portions for said coils, said in-
ductor presenting to each of the poles at all
times a uniform mass of metal which is af a
uniform distance from the faces of the poles,
so that there will be no fluctuation of the
eddy currents in the inductor, due to the
structure and arrangement of the inductor.

49. An instrument for increasing the am-
plitude of wave form current, including two
windings, an inductor movible with respect
to said windings, each of said windings be-
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ing divided 1nto a plurality of coils, the coils |-are caused to

of one winding being alternated with re-
spect to the coils of the other winding, the

colls of one winding acting oppositely to -

each other upon the adjacent coils of the
companion winding, one winding in codp-
eration with the inductor effecting eddy cur-
rents 1n the inductor, which eddy currents
are caused to be in primary inductive rela-
tion with the other winding, and magnet-
1zable core portions for said coils, said in-

ductor presenting to each of the poles at all |

times a uniform mass of metal which is at
a uniform distance from the. faces of the
poles, so that there will be no fluctuation of
the eddy current in the inductor, due to the
structure and arrangement of the inductor.

50. An instrument for increasing the am-

plitude of wave form current, including two
20 windings, an inductor movable with respect
tosald windings, one of said windings includ-

Ing a number of coils, said coils acting oOppo-
sitely with respect to each other upon the re-
maining winding, one winding in codperation
with the inductor effecting eddy currents in
the inductor, which eddy currents are cansed

_to be 1n primary inductive relation with the

30
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other winding, and magnetizable core por-
tions for said coils, said inductor present-
ing to each of the poles at all times a uni-
form mass of metal which is at a uniforn
distance from the faces of the poles, so that
there will be no fluctuation of the eddy cur-
rents 1n the inductor, due to the structure

L

and arrangement of the inductor.

Hl. An instrument for increasing the am-
plitude of wave form current. including two |

windings, an inductor for and movable with
respect to said windings, one winding in
cooperation with the inductor effecting eddy
currents 1 the inductor, which eddy cur-
rents are caused to be in primary inductive

relation with the other winding, and mag- |

netizable core portions for said coils, each
coll having two such magnetizable core por-
tions, between which the inductor is dis-
posed, sald inductor presenting to each of
the poles at all times a uniform mass of
metal which is at a uniform distance from
the faces of the poles, so that there will be
no fluctuation of the eddy currents in the
inductor, due to the structure and arrange-
ment of the inductor.

2. An instrument for increasing the am-
phtude of wave form current, including two
windings, an inductor movable with respect
to sald windings. each of said windings
being divided into a plurality of coils, the
colls of one winding being alternated with
respect to the coils of the other winding, the
colls of one winding acting oppositely to
each other upon the adjacent coils of the
companion winding, one winding in codp-
eration wtih the inductor effecting eddy cur-

rents in the inductor, which eddy currents '

990,183

be 1n primary inductive rela-
tion with the other winding, and magnetiz-
able core portions for said coils, each coil
havipg two such magnetizable. core portions
between which the inductor is disposed, said
inductor presenting to each: of the poles at
all times a uniform mass of metal which is
at a uniform distance from the faces of the
poles, so that there will be no fluctuation of
the eddy currents in the inductor, due to the
structure and arrangement of the inductor.

©3. An mstrument for increasing the am-
plitude of wave form current, including two
windings, an inductor movable with respect

to snid windings, one of said windings in-:

cluding a number of coils, said coils acting
oppositely with respect to each other upon
the remaining winding, one winding in’ co-
operation with the inductor effecting eddy
currents 1n the inductor, which eddy cur-

rents are caused to be in primary inductive

relation with the other winding, and mag-
netizable core pertions for said coils, each
coll having two such magnetizable core por-
tions, between which the inductor is dis-
posed. sald inductor presenting to each of
the poles at all times a uniform mass of
metal which is at a uniform distance from
the-faces of the poles, so that there will be
no fluctuation of the eddy currents in the
mductor, due to the structure and arrange-
ment of the inductor.

24, An instrument for increasing the am-
plitude of wave form current, including two
windings, an inductor for and movable with
respect to sard windings, one winding in co-
operation with the inductor effecting eddy
currents in the inductor, which eddy cur-
rents are caused to be in primary inductive
relation with the other winding, and mag-
netizable core portions for said coils, each
corl having two such magnetizable core por-
tions. between which the inductor is dis-
posed. the said two core portions for each
coll being directly united by magnetic ma-
terial, said inductor presenting to each of
the poles at all times a uniform mass of
metal which is at a nniform distance from
the faces of the poles, so that there will he
no fluctuation of the eddy currents in the
inductor, due to the structure and arrange-
ment of the inductor.

9. An instrument for increasing the am-
plitude of wave form current. including two
windings, an inductor movable with respect
to said windings, each of said windings be-
ing divided -into a plurality of coils, the
coils of one winding being alternated with
respect to the coils of the other winding, the
colls of one winding acting oppositely to
each other upon the adjacent coils of the
companion winding, one winding in codper-
ation with the inductor effecting eddy cur-
rents in the inductor, which eddy currents

are caused to be in primary inductive yela- !
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- plified; a conducting disk rotating near said
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nductor presenting to each of the
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tion with the other winding, and magnetiza-
ble core portions for said coils, each coil hav-
Ing two such magnetizable core portions, be-
tween which the inductor is disposed, the
sald two core portions for each coil bein
directly united by magnetic material, sai
oles at
all times a uniform distance from the faces
of the poles, so that there will be no fluctua-
tion of -the eddy currents in the inductor,
due to the structure and arrangement of the
inductor. . |

56. An 1nstrument for increasing the ain-
plitude wave form current, including two
windings, an 1inductor moveable with respect
to sald windings, one of said windings in-
cluding a number of coils, said coils acting
oppositely with respect to each other upon
the remaining winding, one winding in co-
operation with the inductor effecting eddy
currents in the inductor, which eddy cur-
rents arc caused to be in primary inductive
relation with the other winding, and mag-
netizable core portions for said coils, eacl
coll having two such magnetizable core por-
tions, between which the inductor is dis-
posed, the said two core portions for each
coil being directly united by magnetic ma-
terial, said inductor presenting to each of
the poles at all times a uniform mass of
metaﬁ) which is at a uniform distance from
the faces of the poles, so that there will he
no fluctuation of the eddy currents in the in-
ductor, dué¢ to the structure and arrange-
ment of the inductor, |

57. In an mnstrument for increasing the
amplitude of wave form current, a set of
colls adapted to carry the current to be am-
plified ; a conducting disk rotating near said
colls, said coils and disk thus producing
eddy currents in said disk in response to cur-
rent values 1n said coils; and & second set
of coils related to the eddy currents in the
disk as the secondary winding of an induc-
tion coil 1s related to the currents of the
primary winding of the induction coil.

58. In an instrument for increasing
amplitude of wave form current, a set of

‘colls adapted to carry the current to be an-

phified; a conducting disk rotating near said
colls, said coils and disk thus producing eddy
currents 1n said disk in response to current
value 1n said coils; and a second set of coils

related to the eddy currents in the disk as |

the secondary coil of an induction coil is
related to the currents of the primary coil
of the induction coil, said first set of coils
and said second set of coils being similar.

59. In an instrument for increasing the
amplitude of wave form current, a set of
colls adapted to carry the current to be am-

colls, said coils and disk thus producing

eddy currents in said disk in response to cur-

the
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colls related to the eddy currents in the disk
as the secondary coil of an induction coil 13
related to the currents of the prinmary coil
of the induction coil, said first set of coils
and sald second set of coils being similar,
and being arranged non-inductively each
upon the other.

60. In an instrument for increasing the
umphitude of wave form current, a set of
field coils; an armature, and a second set cof
colls positioned to have inductive relation to
currents in said armature. '

61. In an 1nstrument for increasing the
amplitude of wave form current, means for
producing corresponding currents of ampli-
fied value in a moving conductor; and means
for transferring the encrgy of said currents
electro-magnetically to a stationary con-
ductor.

62, In an instrument for increasing -the
amplitude of wave form current, field coils;
an armature; and inductive coils related in-
ductively to currents in said armature pro-
duced by currents in said field coils.

(3. In an Instrument for increasing the
amplitude of wave form current, a set of
field coils; an armature; and a second set of
colls positioned to have inductive relation to
currents 1n sald armature, sald two sets of
colls being mechanically similar and elec-
trically interchangeable.

64. In an instrument for increasing the
amplitude of wave form current. means for
producing corresponding currents of ani-
pliied value in a moving conductor: and
means for transferring the energy of said
currents electro-magnetically to a stationary
conductor, sald two sets of colls being
mechanically similar and electrically inter-
changeable. . -

65. In an instrument for increasing the
amplitude of wave form current, field coils:
an armature; and inductive coils related in-
ductively to currents in said armature pro-

. R L ¥ ‘
duced by currents in said field cojls, said two
sets of coils being mechanically similar and
electrically interchangeable.

06. In an Instrument for increasing the
amplitude of wave form current, a set of
co1ls adapted to carry the current to be am-
plified ; a conductor moving necar said coils,
sald coils and conductor thus producing eddy
currents 1n sald conductor. in response to
current values i1n said coills; and a second
set of colls related to the eddy currents in
the conductor as the secondary winding of
an induction coil is related ta the currents
of the primary winding of the induction coil.

67. In an instrument for increasing the

amplitude of wave form current, a set of

coils adapted to carry the current to be am-
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set of coils related to the eddy currents in
the conductor as the secondary coil of an
induction coil is related to the currents of
the primary coil of the induction coil, said
first set of coils and said second set of coils

being similar.

(8. In an instrument for increasing the
amplitude of wave form current, a set of
colls adapted to carry the current to be am-
phfied; a conductor moving near said coils,
said colls and conductor thus producing
eddy currents in said conductor in response
to current value 1 said coils; and a second
set of coils related to the eddy currents in
the conductor as the secondary coil of an
induction coil is related to the currents of
the primary coil of the induction coil, said
first set of coils and said second set of coils
bemg similar, and being arranged non-in-

ductively each upon the other.

Gd. In an electrodynamic relay, a uniform
mass of metal maintaining relative motion
with a field coil; and another coil in induc-
tive relation to the current in the uniform
mass of metal; said two coils electrically
interchangeable and non-inductively asso-
ciated in regard to each other.

70. In an electrodynamic relay, a mass of
metal maintaining relative motion with a
field coil; and another coil in inductive re-
lation to the current in the mass of metal,
sald two coils electrically interchangeable
and non-inductively associated in regard to
each other. -

71. In an electrodynamic relay, means for
maintaining continuously eddy currents in a
nass of metal by relative motion between
such metal and a field coil ; a second coil out
of direct inductive relation with said field
coil but in inductive relation with an eddy
current 1n said mass of metal. |

72. In an electrodynamic relay, a field coil

- producing eddy currents in a uniform in-

45
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ductor maintaining relative motion with re-
gard to such field coil; and a second coil out
of direct inductive relation with said field
coll but in inductive relation with the edd
currents in the inductor. T
73. In an electrodynamic relay, means for
producing a plurality of eddy currents in
an armature of uniform mass maintaining
relative motion with regard to a plurality of
field coils; an equal number of similar coils
out of direct inductive relation with the first

]

990,183

naied coils but in direct inductive relation
with the eddy currents in said armature.

4. In an electrodynamic relay, means for

establishing an eclectromagnetically induc-
tive couple in regard to an electrodynami-
cally induced current in a uniform inductor
or armature maintaining constant relative
motion with reference to a field coil.

'75. In an electrodynamic relay, means for
electrodynamic induction to be maintained
by relative motion between a uniform induc-
tor and a field; an electromagnetic couple

~maintained between electrodynamically in-

duced current and a second coil which does
not form a direct electrom.gnetic couple
with the field coil.

76. In an electrodynamic device for in-
creasing the amplitude of wave form cur-

rent, nieans for maintaining eddy currents in

a mass of metal by :lative motion between
such metal, and a plurality of field coils
wound alternately clockwise and counter-
clockwise; a second set of similarly wound
colls, each disposed in direct effective induc-
tive relation with the eddy current in the
aforesald mass of metal. -

(7. In an electrodynamic device for in-
creasing the amplitude of wave form cur-

rent, means for establishing a series of eddy

currents of alternate direction in a mass of
metal maintaining relative motion with a
plurality of field coils of alternate polarity;
a second set of similarly wound and con-

nected coils each disposed in effective indue-

tive relation with an eddy current in the

‘aforesaid mass of metal.

8. In an electrodynamic device for in-
creasing the amplitude of wave form cur-
rent, a conductive mass, a field coil ; and coils

for establishing an electromagnetically in-

ductive couple with an electrodynamically
induced current in said conductive mass
when said mass is maintaining relative mo-
tion with reference to said field coil, said
field coil not forming an electromagneti-
cally inductive couple with the aforesaid
colls.
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Signed by me at Chicago, county of Cook

and State of Illinois in the presence of two

witnesses.
CHARLES G. ASHLEY.
Witnesses: |
Davip S. Hovrisu,
Hargrrer L. Sarrm.




It is hereby certified that in Letters Patent No. 990,183, granted April 18, 1911,
f upon the application of Charles (. Ashley, of Chicago, Illinois, for ap Improvement
in “Relays,” errors appear in the printed specification requiring correction ag

i
[ . "
- follows: Page 11, line S, after the word ¢ uniform,” the words mnass of metal whicl,

- 8 at @ uniform should be Inserted, and same page, hne 14, after the word " ampli-
'F

; tude,” the word of should be inserted; and that the said Letters Patent should be

d

- read with these corrections thercin that the same may conform to the record of the

Letters Patent No. 990,183,

,' case 1n the Patent Office.

. Signed and sealed this 6th day of June, A. D., 1911, .
C. C. BILLIN GS,
Acting Commissioner of FPatents.

[SEAL.]
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