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To all whom it may concern:

Be it known that I, FREDERICK GEIGER, a
citizen of the United States, residing at the
city of Philadelphia, in the county of Phila-
delphia and State of Pennsylvania, have in-
vented certain new and useful Improvements
in Electrotherapeutic Apparatus, of which
the following is a specification.

My invention has relation to an electro-
therapeutic apparatus designed for use by
physicians with any of the commercial elec-
trie currents found in cities or towns, whether
direct or alternating, irrespective of their
voltage, and also designed for use with ordi-
nary battery or other generatorcurrents; and
in such connection it relates to the construc-
tion and arrangement of such an apparatus
for such purposes among others.

The principal objects of my invention are,
first, toprovidein an electrotherapeutic appa-
ratus in connection with a main circuit a pa-
tient or operator circuit in series with a fixed
resistance and a variable resistance in shunt
with the patient or operator circuit and di-
rectly in the main eireunit, and, second, to pro-
vide in such an apparatus a main cireuit, a
fixed resistance and a variable resistance in-
cluded in said main cireuit, an operator-cir-
cuit in series with the fixed resistance and in
shunt with the variable resistance, and a pole-
changing switch interposed in the operator-
circuit and adapted to convert an alternating
current into a direct current.

My invention, stated in general terms, con-
sists of an electrotherapeutic apparatus con-
structed and arranged in substantially the
manner hereinafter described and claimed.

The nature and scope of my invention will
be more fully understood from the following
description taken in connection with the ac-
companying drawing, which represents in
diagram the construction and arrangement
of an apparatus embodying main features of
my invention.

Referring to thedrawing, o and ¢’ represent
the main-line wires of any circuit, whether
commercial of a direct or alternating char-
acter or from a battery or generator, as is
most convenient. In this circuit islocated a
fixed resistance b, consisting, preferably, of a
lamp adapted to pass a current of five hun-
dred milliamperes, which current is found in
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practice to be more than sufficient for use in
general orordinary galvanictreatment. This
fixed resistance is located in series with the
operator-cireuit by the feeder-wires d and d’,
which lead from the main cireuit ¢ and o' to
two terminals or buttons ¢ and ¢’, upon which
is adapted to rest the two-part switch f and

f', connecting said terminals ¢ and ¢’ with the

binding-posts ¢ and ¢’ by the wires & and 7&/'.

The patient-circuit may be traced as fol-
lows: Starting from a main wire « it passes
through the lamp b by the wire d to one ter-
minal e, thence through the switch f and wire
h to one binding-post g. It then passes
through the patient to the other binding-post
g', thence by the wire 4’ and switch f to the
terminale’, thence by the wire d' to the main-
line wire ¢'. Between the lamp b and the
main-circuit wires ¢ and o’ is located a vari-
able resistance or rheostat k, graduated to
fractions of an ohm and constituting a shunt
for the patient-circuit to permit or offer a
more free passage for the current passing
through the lamp b, back to the main circuit
rather than to the patient-circuit. Thus
when a fraction of an ohm of resistance is in-
froduced into the shunt-line it will permit of

-about ninety-nine per cent. of the current

passing from the lamp back to the main ecir-
cuit, while the operator or patient line being
in series with the lamp, as above explained,
will receive but one per cent. of the current
passing through said lamp.

The shunt-circuit may be traced as follows:
from the line ¢ through the wire d and lamp
b to the wire m, thence through the rheostat
k and switch-arm n by the wire m' to the wire
d', and thence to the main-circuit wire o',
By varying the resistance % from a fraction
of an ohm to about seventy-five ohms the
voltage of the series or operator line may be
varied from a fraction of a volt to about sixty
volts, the amperage of said series or opera-
tor’s line, however,being practically uniform,
since it is confrolled always by the fixed re-
sistance or lamp b as well as by the shunt va-
riable resistance k.

‘When the current from the main circuit ¢
and o' is alternating, it may, if desired, be
changed to direct prior to reaching the pa-
tient cireuit orline by means of a pole-chang-
ing switch constructed substantially and
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preferably as follows: In the main cirenit is
placed two electromagnets o and o/, having
their poles of opposite polarity facing each
other and operated by a current from the
main line ¢ and ¢ through the line or wires
p and p’ when the switch p*is closed. DBe-

tween the poles of the electromagnets o and -

o' is placed an oscillating permanent magnet
¢, consisting, preferably, of a thin piece of
steel swinging freely on a pivot ¢/, so as to
be alternately attracted and repelled by the
alternating current passing through the elee-
tromagnets o and o',

The permanent magnet ¢ has atits free end
two contact-lugs ¢* and ¢%, one of wiiich, 3
is connected by the wire * with the patient
line-wire d, while the other, ¢?, is connected
by the wire ® with the line-wire d’. These
contact-lugs ¢* and ¢° are adapted to make
contaect with the contact-screws #, ¢/, 7% and
7%, of which 7' and +* are connected by the
wire s and 7 and 43 by the wire s. The wire
s is connected by the wire ¢ with a contact-
button v, and the wire s’ is connected by the
wire? with a contact-button+’. The buttons
v and v’ ave arranged in the path of the two-
part switeh fand f/, which when shifted is
adapted to rest thereon. When this switeh
is thus shifted and the switch p*is closed, the
circuit through the pole-changing switeh is
as follows: from the main line ¢’ by the wire
p to the electromagnet o, thenee to the elee-
tromagnet o' by the wire »’ to the wire ' and
to the main line a’. At the sametime the pa-
tient-circuit will proceed from the wire «
through the resistance b by the wires d and
? to the contact ¢*, thence either to the wire
s or s’ by the wire { or ¢ to the buttonv or o'
through the member f or ' of tlie switeh and
the terminal g or ¢', and thence to the other
terminal ¢’ or ¢ by the button v’ or v, the line
¢ or ¢, the wire s’ or s, to the contact ¢% and

587,436

thence by the wires ® and d' to the main-
line wire a'.

Having thus deseribed the nature and ob- 4
jects of my invention, what I claim as new,
and desire to secure by Letters Patent, is—

1. In an electrotherapeutic apparatus, a
main circuit, a patient or operator cireuit, a
fixed resistance inseries with the operator-cir- 3
cuit, and a variable resistance in the main cir-
cuit and in shunt with the patient or operator
circuit, substantially as and for the purposes
deseribed.

2. In an electrotherapeutic apparatus, a 5
main cirenit, a fixed resistance and a rheostat
included in said main cireuit, and an opera-
tor-cireuit in series with said fixed resistance
and in shunt with the rheostat, substantially
as and for the purposes described. 6

5. In an elcetrotherapeutic apparatus, a
main cireuit, a fixed resistance and a vari-
able resistance included in said main eireuit,
an operator-circuit in series with the fixed re-
sistance and in shunt with the variable re- 6
sistance, and a pole-changing switeh inter-
posed in the operator-circuit, substantially as
and for the purposes described.

4. In an electrotherapeuntic apparatus, a
pole-changing switch consisting of two elee- 7
tromagnets ineciuded in the main ecireuitof an
alternating current andhaving poles of oppo-
site polarity facing each other, an oscillating
permanentmagnet having two contactsin cir-
cuit with the operator-line,and contact-screws 7
alsoin circuit with said operator-line,substan-
tially as and for the purposes described.

In testimony whereof I have hereunto seb
my signaturein the presence of two subscrib-

ing witnesses.
FREDERICK GEIGER.
TWitnesses:
J. WALTER DOUGLASS,
THOoMAS M. SMITH,
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