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To all whom it may concern:

Beit known thatl, KucEx KoNrAD MULLER,
a citizen of Switzerland, residingat Zurich, in
the Republic of Switzerland, (whose post-office

address is Spliigenstrasse 2,) have invented

certain new and useful Improvements in Klec-
tromagnetic Devices; and I do hereby declare
the following to be a full, clear, and exact de-
scription of tlle mventlon such as will enable
others skilled in the art to ‘which it apper tams
to make and use the same.

This invention relatesto a device for effect-
ing vibratory movement having a magnetic-
ally-excited holder for the body to be moved
arranged to oscillate in front of the one end
of a wire coil, in which device the wire coil
is excited by means of a pulsatory (continu-
ous or alternating) current, for the purpose

of directly oscillating the body through the

variations of the excited undulatory magnetic
field.

- This device 1s adapted, amono* other uses,
to the effecting of vibratory massage.

A form of the invention is illustrated by
way ot example in the accompanying dr awW-
ings, in which—

Floure 1 is an axial section, and Fig. 2 an
end elevation.

@ and b are two windings arranged 1n series
and composing a coil, in the interior of which
1S a core ¢, con81st1110’ of small thin plates of
paramagnetic material (soft iron, nickel, co-
balt, &c.) insulated from one another by
means of sheets of paper and secured together.
Between this core and the interior surface of
the windings ¢ and 6 a pipe ¢ is arranged,
which is suitably formed as a double spiral
for a reason which will be explained herein-
after. The w1

ndings ¢ § are arranged in a
casing ¢, between the interior surtace of which
and the exterior of the windings @ and 0 a re-

frigerating-pipe f is arranged, “which is in the
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torm of a continuous coil of pipe cdoubled
upon itself and running in opposite directions.

To the one end of the casing ¢ a wire coll g
is attached by means of three spiral springs
k. The wire coil ¢ is furnished with a boss 2,

which 1s mounted so as to be axially dlsphce- 1

able on the free end of a tube £, firmly con-
nected with the core ¢. The boss 2 is con-
nected, by means of a pin which runs through
two slots 1n the tube 4 situated d mmetl 1mlly
opposite each other, with a spiral spring/, ar-
ranged 1In the interior of the tube 4. This
spring can be put under tension to a greater
or less extent by means of a rod 7, that runs
lengthwise through the core ¢ and one end of
Wthh is firmly “connected with the spiral
spring / and the other with an eyebolt e,
which passes through an opening in the side
of the casing ¢ opposite to the coil ¢ and re-
ceivesthe adjusting-nut 0. Thecoil g1is pulled
more or less powertully by the spring / to-
ward the casing ¢, while the spiral springs /4
tend to force the coil ¢ away from the end of
the casing ¢ againstthe action of the spring /.
The coil ¢ 1s furnished on its outer end with
a support p, to which the body ¢, that effects
the massage, is fixed. |

The coils @, b, and ¢ are arranged In series

1n the outer circuit of a source of current »,

with which a pulsatory current can be pro-
duced, and the mounting or winding of these
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coils in relation to one another is so effected

that the two windings ¢ and 6 act mutually in
exciting a magnetic “field the lines of force of
which run opposite to those of the magnetic
field excited by the coilg. Astheexciting cur-
rent 1s a pulsating current, and consequent]y
both of the excited opposing magnetic fields
are pulsating; when both fields attain their
maximum intensity the coil ¢, and with it
the body ¢, thateffects the massage, is repelled
from the casing ¢, and when both fields have
reached their minimum the coil g—that is to
say, the body ¢—is pulled in by the spiral
spring /. Thissuccessive repulsion and draw-
ing 1n of the body ¢ leads to a very effective
vibratory massage of the part of the patient’s
body brought into contact therewith.

The coil-pipe ¢, arranged around the para-
magnetic core ¢, and the pipe 7 serve for cir-
culating cold water or cold air for the pur-
pose of preventing any heating of the corein
consequence of hysterisis resulting from the
magnetic field produced being pulsating or
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1soscitlated and wit:

any heating of the windings of the wire coil
owing to the current passing through them
being possibly too intense. The coil- -pipe ,
as ‘lll‘e‘LdY mentioned, i1s formed of a SlIlUlG
continuous pipe doubled upon 1itself, so that
the currents induced in the two spirals neu-
tralize each other. Not only are the eddy-
currents neutralized by this disposition of the
refrigerating-pipe, but the cooling effect is
rendered more uniform.

Although not indispensably necessary for
actuating the body that effects the massage,
the paramagnetic core is of great service, as
1t prevents any dissipation of the magnetic
lines of force.

In the form of the invention illustrated the
windings @, 6, and ¢ are so mounted in rela-
tion to one another, or wound, that the elee-
tromagnetic action on the support or holder
for the body that effects the massage is repel-
lent, while the drawing in of such a body 1s
e ecter_ byaspring. The arrangementcould,
however, be reversed—that is to sy, the elec-
tromagnetic action on the support 6 might be
attractive and the repulsion be e Fected by a
spring. For this purpose it is only necessary

to Insert the coil ¢ 1in the circuit of the source

of current » in such a manner that the mag-
netic field produced thereby is of the same
nature as that which is excited through the
windings @ and 9.

meg to the current that runs through
the coils, by which the magonetic fields are ex-
cited, bem@ a pulsating current, pulsating
mwnetlc felds are obtained without 8 CUur-
rent-interrupter, through the variations of
which fields the boc.y that effects the massage
hamuch greater frequency
of vibration than if, as hitherto, it were oscil-
latecd by mechanical gearing or by the armature
of a coil combined with a curr ent-interrupter.

Moreover, 1t is possible to vary this rate ot'

vibration easﬂv and to alarge extent by alter-
ing the frequency of the eKC‘ltll'lG‘-CIll‘l ent.
II‘LVIHO thus fully described my invention,
what I claim as new, and desire to secure by
Letters Patent, 1s—
1. Inadevice of the character described
coil, a second coil movably mounted relat:

to the

, a
ve
irst coil, ylelding means connecting

the supports of the two coils, and a member

mounted on the second coil, the two coils
acdapted to be connected with a source of al-
ternating electric current and so wound that
their magnetic fluxes will be opposed.

2. In a device of the character described, a
coll, a core, a second coil movably mounted
1"ehtlve to the first coil, yielding means con-
necting the supports of the two coils, and a
member mounted on the second coil, the two
coils adapted to be connected with a source of
alternating electric current and so wound
that their magnetic fluxes will be opposed.

—
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3. Inan electromagnetic device, the combi-
nation, with a coil, of a refrigerating-pipe ar-
rangec to cool the same and doubled upon it-
selt whereby eddy-currents are neutralized.

4. Inanelectromagnetic device, the combi-
nation, with a coil, and a core, of arefrigerat-
Ing-pipe arranged to cool the coreand coil and
doubled upon itself whereby eddy-currentsare
neutralized. |

5. In an electromagnetic deviee, the combi-
nation with a coil, and a core within the coil,
of a pipe disposed between the core and coil
and consisting of a continuous hollow tube
cdoubled upon itself and adapted for the circu-
lation of a refrigerating medium.

6. Inan electromagnetic device, the combi-
nation, with a coil, and a core within the coil,
of a pipe disposed between the core and coil
and adapted for the circulation of a refriger-
ating medium, said pipe consisting of a con-
tinuous hollow tube doubled upon itself and
arranged about the core in such manner that
the respective coils of the tube alternate thus
preventing self-induction and equalizing the
cooling effect.

7. Inadevice of the character described, a
coll composed of two windings arranged in
series, a core composed of insulated sections,
a leirlﬂerfttlng—splml cdisposed between the
core and windings and consisting of a contin-
uous pipe doubled upon 1itself, a second coil
arranged upon and axially displaceable rela-
tive to the first coil, springs connecting the
supports of the - colls, and g, member car-
ried by the second coil, the two coilsadapted
to be connected with a source of alternating
electric current and so wound that the mag-
netic fluxes of their respective windings will
be opposed.

8. In a device of the character described, a
coll composed of a plurality of windings ar-
ranged in series, a laminated core common to
the windings, a refrigerating-spiral envelop-
1ng the core and arranged between the core
and windings and consisting of a continuous
pipe doubled upon itself in such manner as
to neutralize eddy-currents, a similar spiral
surrounding the windings of the coil, a second
coll mounted upon and axially displaceable
relative to the first coil, springs connecting
the supports of the two colls, means for ad-
justing the tension of the springs, a member
carried by the second coil, the two colls
aclapted to be connected with a source of alter-

nating current and so wound that the lines of
force of their respective magnetic fields are
opposed.

9. Ina device of the character described, a
coll composed of a plurality of windings ar-
ranged in series, a laminated core composed
of msulated plates, a hollow spiral disposed

about the core between the same and the wind-
ings and consisting of a continuous pipe
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doubled upon itself, a similar spiral surround-

ing the windings of the coil, a second coil
mounted upon and axially d1Splaceable rela-
tive to the first coil, a member carried by the
second coil, the EWo0 colls adapted to be con-
nected with. a source of alternating electric
current and so wound that the lines of force
of their magnetic fields will be opposed where-
by the movable coil will be intermittently re-

pelled, and adjustable yielding means for re- 1
turning said second coil.

In testimony whereof I atlix my sig nature in
presence of two witnesses.

EUGEN KOVRAD MULLER.

Witnesses:
Aporr FETERER,
CoxrAD GUTENECHT,
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