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Patented Sept. 19, 1913,

Application filed Gctober R1, 1905. Serial No. 523,774

To Il whom it may concern.:
citizen of the United States, residing at Chi-
wago, in the county of Cook and State of
Hlincjs, have invented a new and useful Tm-
provement in Electrotherapentic Devices, of
which the following is a specification.

My primary object is to provide means
of improved construction for use in the
production of a, so-called, sinusoidal cur-
vent; also to provide improved mechanisms
whereby the strength or intensity of such a
current and the speed of the sine-waves or
pulsations, may be varied at will.

It is further my object to provide means
for the production of what I term a “ mul-
tiplex” current brought about by the com-
bination of sinusoidal and alternating cur-
rent waves; and it is also my object to
provide improved means for producing a so-
called surging current. The above eurrents
are believed to effect beneficial therapeutic
results when properly applied, and it is one
of my objects, therefore, to provide a self-
contained  electrotherapentic device which,
when coupled in cirenit with an electrio
generator, may he easily manipulated for
the production of any of the above-men-
tioned currents, as well as a straight gal-
vanic current, and to vary such currents
throughout a wide range, and which, by
the incorporation in the device of well
known - codperative features, may be em-
ployed for the production of other currents
or current manifestations like, for example,
induced currents having different character-
istics, from a straight galvanic current.

Referring to the accompanying ‘draw-
ings—Tigure 1 is a plan view of an insulat-
ing slab or table with my improved mecha-
nisms mounted -thereon, the various cireuit-
wires being hidden; Fig. 2, an enlarged and
broken section on line 2 in Fig. 1 illustrat-
ing part of the construction of a rotary cyl-
inder and resistance winding T employ; Fig.
3, a developed view of the circumferential

face of the rotary cyvlinder beneath the re-

sistance-winding; Fig. 4, a diagrammatic
view of the: circuits; Figs. 5, 6 and 7%,
Views, respectively, in illustration of sinug

Be it known that T, Jurius B. Wanrz, a

soidal, multiplex and surging currents;
Figs. 8, 9, 10 and 11 are enlarged scetions
taken on dotted lines 8 to 11 inclusive of
IMig. 4, and Fig. 12 is an enlarged detail view
sbowing the wiving of the cylinder 36,

Mounted upen the lnsulating slab, or the,

like, 8 is a rotary converter 9 which is also
used as a dirveet current motor, the armature
shaft 10 of which earries the collector-rings
11 whereby the direct current m ay be trans-
formed into an alternating current. The
main-current wires, in the present instance
from the direct-current generator, or sup-
plier (not shown), are connected in prac-
tice to the binding-posts 19, 13, the wires
from said posts leading to a resistance or
rheostat, represented by the series of battons
or contacts 14 shown, and a switeh lever 15,
ail in a common manner. The parts 14, 15
form a motor regulating switch in civeuit
with the divect-current wires 16 lending to
the motor 9 from the binding-posts 12, 18.

18 is a sliding selector switeh having the
dead contacts 19, 19, the contacts 20 in cir-
cuit with a divect-current, and alternabing-
current contacts 21 in civeait with the vofa Y
{ransfermer, or collector-rings, 11 on the
armature-shaft 10. Tn the said direct-cir-
cuit is a lamp 17 useful to indicate that +he
current through contacts 20 is on.

22 is a stationary jnsulating drum wound
with a resistance coil 28, which is connected
at one end by means of the wire 24 with the
binding-post 25 of the selector-switeh 18.
The other end of the coil 23 is connected by
a wire 26 with the binding-post 27 of the
selector-switch 18. * Tt will be understood
that when the sliding selector switch is
moved by means of its insulated handle 98
to' the contacts 20. direct current passes
through the wire 24 o the winding 28 and
thence through the wire 26 to the other con-
tact 20; while if the sliding selector switch
is moved to the contacts 21, an alternating
cnrrent passes through the wires 24, 26, gnd
through the winding 23. Lxtending paral-
lel with the dram 92 is a stationary rod 29,
upon which slides a contact 30 held against
the resistance winding 23 and operating as
a shunt-current voltage-regulator, which is
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adjusted on the rod 29 in accordance with
the scale 31. For convenience, the drum 22
and codperating features, described, are
mounted upon a raised insulating platform
32, which in turn is mounted upon the
slab or table 8. Extending from the rod 29
to a binding-post “ 87 is a wire 33.
Journaled in bearings 34 on the platform
32 are the trunnions 35 of a rotary cylinder
36. The construction of the cylinder-ends is
shown in Fig. 2, each being formed with an
end-plate 37 integral with the trunnion,
metal end-cap 38, an insulating collar 39 be-
tween the bearing 34 and cap 38, and an an-
nular insulating plate 40 between the cap 38
on _oné side and the adjacent end of the cyl-
inder 36 and the disk 87 on the other side.
The cap and insulation 40 are fastened in
place by screws 41 passing through insulat-
ing collars 42. TIntegral with or fastened as
with solder upon the surface of the ¢ylinder
36 1s a continuous convolute ridge presenting
spirally projecting legs 48 with rounded con-
necting portions 44 at oppesite ends. The
said ridge, it will be understood, describes
an endless zigzag course around the cylinder
with rounded return bends adjacent to oppo-
site ends of the cylinder. Itizin effectanin-
tegral part of the cylinder, and although pro-
vided, preferably, by means of a continnons

strip of wire, shaped asindicated and =older-

ed to the cylinder-surface, it mav he formed

by any other suitable means. Closely wound.

about the eylinder 36 is a resistance-wire
45 forming a resistance winding which hugs
clesely the ridges and intermedinte surfaces
of the eylinder, and presents a continuous,
narrow, zigzag contact-projection coincident
with the zigzag ridge, ‘

The turns of the resistance-wire 45 may be
insulated from each other and from the cyl-
inder 36 in any desired way. Applicant at
the present time effects this insulation by
first covering the cylinder with a thin sheet
of mica. This sheet mav be secired to the
eylinder by a thin interposed laver of shellac
during the winding of the wire 45, The wire
is then wound upon the evlinder, leaving a
space of abont .002 of an inch hetween the
turns.  Thecylinder thus wound is then given
a coating of shellae and haked, aud then an-
other coating of shellae and baked, and g0 on
until suflicient shellac has been applied to fill
the ‘gpaces hatween the turns of the resist-
ance-wire 15, T'he wire 44, where it covers
the ridae 43 and 44, is then cleaned off with
emery-pancr and surfaced so that all turns
are exposed on the ridee and are of exactly
the sawme height. Tt is to be understood, how-
ever, that anyv other wethod of congfrnetion
desired may he employed.

On opposile sides of the eylinder 86 and
extending longitudinally thereof are termi-

~mnal-brushes, preferably in the form of .con-

1,003,676

tact-bars 46, 47 mounted upon spring pluns
gers 48, disposed as shown, which pass
through' bearings 49, rising from the plat-
form 32. The bars 46, 47 bear yicldingly
against the winding 45 at the projecting-
ridge portion thereof, but they contact with
no other portion of said winding. The wind-
ing 45 at each end is connected with the ad-
jacent metal end-cap 88 and bearing against
the rim portion of each cap 38 is a brush 50.

A shunt wire 51 extends from the wire 26
to one end of the winding 45, through the
respective brush 50 and end-cap 38; and a
continuation, 52, of the wire 51 extends to a
binding-post “8.” A wire 53 extends from

. the end-cap and brush at the opposite end of

the winding 45 to a switch-lever 54. The
switch-lever 54 is adapted to close against a
contact 55 from which a wire 56 extends to
the wire 33. A wire 57 extends from the
contact-bar 46 to a binding-post “4*”, and a
wire 58 extehds from the contact-bar 47 to a
binding-post “4.”

One of the trunnions of the cylinder 36
carries a worm-gear 59 engaged by a worm
60 on the armature-shaft 10, whereby in the
turning of said shaft the cylinder 36 and its
ribbed winding 45 are votated. :

To obtain a sinusoidal current, the selector-
switch 18 is moved to the direct-current con-
tacts 20 and the switch 54 is closed against
the contact 55, The motor is started by
moving the regulating switch-lever 15 to one
of the first contacts of the series 14. The
patient’s electrode-cords are coupled to the
binding-posts “4”, “41”, The direct current
passes, say, from the binding-post 25 through
the wire 24 to the resistance winding 23,
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thence through wire 26 to the binding-post

27. When the sliding voltage regulator 80 is
at zero on the scale 31 as indicated in Fig, 1,

105

all the cnrrent will pass from the resistance

wire 23 through 26 to the binding-post 27.
By moving the voltage regulator 30 to the
right in Fig. 1, along the scale 31, a primary
shunt current is taken from the direct cireuit
passing through the winding 23, the voltage
of the shunt current being approximately in
accordance with the position of the regulator
30 with referénce to the scale-831. The pri-
mary shunt current passes from the wire 26
to the tap wire 51 into the winding 45 of the
rotating drum 86, thence throngh the wire
53, switch 54 and contact 55, wire 56 and
wire 33 to the rod 29 and thence through 30
back to the windine 23, (or through the same
colrse in the reverse direction).

* The bars 46, 47 are pressed yieldingly
against opposite sides of the drum 36, each
bearing at one point between its endsagainst
the raised, continnous rib of resistance
winding 45, for-the purpose of taking from
the primary shunt current, described, a sec-
ondary shunt current, This latter current
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basses, say, from the bar 47 through wire
58 to the hinding-post “4” and from bind-
ing-post “41” through the wire 57 to the

_bar 46, ~"hen the gap between “ 4 7,4 g

ciosed through the body of the pationt.-
In the turning of the drum 36, the point

of contact of each of the bars 46, 47, movey |
to one end, then

from the center of the drum
back to the center, and then to the other

end, said contacts moving equally and si-

multaneously at all times in opposite divec-
tions with reference to each other. Thus,
as will be readily understood, when, as illus-
trated in Fig. 2, the points of contact of the
bars 46, 47 are diametrically opposite each
other against the winding 45, there will be
no secondary shunt eirénit. As the contact
point of the bar 46 moves, say to the left
and the contact point.of the bar 47 moves to
the right, more and more resistance will Be
cut in between them,- causing (depending
upon the. divection of the primary shuni
current) say a positive secondary shunt oir-
cuit of grad ually increasing strength to pass
through the patient. When the - contact
points of the bars 46, 47 reach the rounded
return bends of the rib, the strength of the
secondary shunt circuit is greatest, becom-
ing gradually reduced until the contact
points of the bars 46, 47 (which form the
secondary shunt-current arcuit-terminals)
are again diametrically opposite each otler.
In the further movement of the sald con-
tacts in the opposite directions bevend the
said center, a secondary negative shunt-cur-
rent of gradually inéreasing strength passes
through the patient, reaching its maximum
when the said contact points are at the op-
posite rounded return bends of the rib,
secondary shunt-civenit. or sinusoidal cur.
rent, thus produced is illustrated in Tig. 5.
s sinnsoidal cur-
the sliding velt

The

i
of {

rent s regulated by shift
regulator 30 on the seale 31: and the length
of the sine-waves, or ra pidity of unduls
tions, of the sinusoidal current is regulate
by changing the speec
means of the regulati; iteh 14, 15, there-
by increasing or diminis] ing the speed of
rotation of the cylinder 86, -
If the sliding selector-switeh 18 is moved
to the contacts 21, the se ondary shunt cir-
cuit deseribed is changed from sinusoidal

5
o

d
the motor by

current to what, as aforesaid, T eall a “ mul- -

tiplex ” current, Hlustrated i Fig. 6. The
same rise and fall, or wave, of voltage, or
strength of current passiug through the pa-
tient will be sinnsoidal ag before, but alter-
nating in accordance with the cycles of the
motor 9. The alternations will not vary,
but the maximum voltage may be increased
or diminished by movement of the sliding
volt regulator 80, and the rapidity of sinu-
soidal waves increased or diminished by

8

changing the speed of rotation of the druin
36, us before described.

To produce a surging current, the sliding
A = ft 9 5

selector-switch 18 ismoved to the direct cur-

rent contacts 20, the switch 54 is closed .

against the contact 55 as before, and the pa-
tient’s electrode - cords are coupled to the
binding-posts “ 817 €47 The direct cur-
rent between the binding-posts 25, 27 passes
through the resistance winding 23 as bhefore.
The primary shunt curvent also pursues the
same course as before described, but a sec-
ondary shunt current is taken by the bar 47
from the winding 45 passing thence through
the wire 58, binding-post “ 4 ", patient, bind-
ing-post “ 817, wire 83, rod 29, sliding volt-
age regulator 30, winding 93, wire 96 and
tap-wire 51, back to the winding 45.  The
rige and fall between zero and maxinumm

voltage is produced by the movenent of the.

contact of the bar 47 back and forth along
the zigzag contact rib of {he winding 45, as
will be readily understood.  The rapidity of
the surges is regulated by regulating the
speed of retation of the drum 36, and the
maximum voltage by means of the sliding
voltage regulator 30, as before described.
To apply a straight gaivanic cuirent to a
patient, the patient’s eloctrode-cords are cou-
pled to the binding-posts “57, «: 270 and

- the sliding selector switeh 18 is moved (o the

contacts 20, The

direct current passes
through 24, 28

26 between the binding-pests

28, 27 as before. A shunt curront is taken:

off the winding 28 through the sliding volt-
age reguistor 30, passing through the bar
29, wire 33, and binding-post “ 8t 7, through
the patient to hinding-post “8” and wires
52,26 back to 23, The s
vent is regulated by the sliding voltage reg-
ulator 80. The straight galvanic current
can be changed to an alternating current by
merely shifting the selector switch to the
contacts 21, -

By employing the mechanisms described,
and mounting apoen the slab or platform in
proper relation thereto other well-known
mechanismos, irduced civenits may be ob-
tained from the galvanic current, and thus
other well-mown therapeutic currents pro-
vided from the same general device. The
rounded return-bends 44 in the resistance
45 arve desirable us they tond to effect grad-
ually or smcothly the reversal at the pealks
of the sine-waves. The construction which
effects a surging, sinusoidal or % ultiplex ”
current in the present case, and which in-
volves, broadly stated, a resistance on the
one part, (as the winding 45) and one or
more terminals, {as the brush 46 or 47, or
both) on the other parl; revolving one with
relation to the other, and so arranged that

3

‘resistance in a circuit is gradually increased
or diminished, while the parts rotate rela-

rength of the cur- .
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tively, may be useful in other connections
than that particularly herein shown and
described.

I have shown and described my improve-
ments in the form I now prefer, but 1 wish
it understood that the construction inay be
variously modified in the matter of details
without departing from the spirit of my

- invention as defined by the claims.
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What T claim as new, and desire to se-
cure by Letters Patent, is—

1. In :combination, a rotary cylindrical
electric resistance formed to present a cir-
cumferential endless zigzag contact, and a
pair of circuit terminals beumrr respec-
tively against different sides of said con-
tact, the points of engagement between said

‘terminals and contact belmr shifted in op-

posite directions back and forth along said
resistance by the turning of the latter in one
direction. .

2. In combination, an ‘electric cireuit, a
rotary cylinder, a continuous clesely wound
resistance wire on the cylinder interposed
in said circuit and forming an endless zig-

zag contact surface along the cylinder, and

a shunt circuit having terminals at opposite
sides of the cylinder beari ing against said con-
tact, whereby in the rotation of the cylin-
der in one direction the points of engage-
ment between said terminals and contact
ave shifted respectively in opposite direc-
tions back and forth on the said resistance
winding.

3. In combination, an electric circuit, a

rotary cy]mder, a continuous closely wound
1esxst'\nce wire on the cylinder mterposed
in said circuit and forming an endless zig-
zag contact surface along the cylinder, and
a shunt circuit having terminals at oppo-
site sides of the cylinder bearing against
said contact, whereby in the rotation of the

" eylinder in one divection the points of en-

45

50

60

cagement between said ter‘mnmls and con-
tact are shifted respectively in opposite di-
rections back and forth on the said resist-
ance winding, and means for changing at

will the speed of votation of the oyhnder

4, In combination, an electric cireuit, a
rotavy cv]mdex. a continuous closely w mmd
uwmance wire on the cylinder interposed in
said cireuit and forming a vaised endless zig-
zag contact surface aleng the cylinder, a
shunt circuit, and brushes e\tendmo parallel
with said eylinder at oppositesides and form-
ing the terminals of said shunt cireuit in en-
r>nnexmnt with said contact, whereby in the
rotation of the cylinder in one direction the
points of engagement. between said brushes
and contact are shifted respectively in op-
posite direction back and forth on the sad
resistance winding.

5 In- combmatlon a cylindrical rotary
electric resistance havm(r endless zigzag

1,008,676

contact surface formed with rounded re-
turn - bends, and an electric - circuit having
terminals bearing slidably against said con-
tact, whereby in the yotation of the Te-
sistance in one direction the points of en-
gagement- between the terminals and con-
iact ave shifted respectively back and forth
in opposite directions along the resistance.

6. In. combination, a votary cylinder, a
continuous closely wound resistance wire on
the cylinder forming a zigzag contact sur-
face around the- cvhnder, a shunt -circuit
having terminals at opposite sides of the
(,yhnder bearing against said contact, where-
by in the rotation of the cylinder the points
of engagement between said terminals and
contact are shifted respectively in opposite
directions back and forth on the said re-

sistance winding, and means for directing
at will either an alternating or a direct
electric current through said winding.

7. In combmatlon, an electric cnmnt a
rotary cylinder, a continuous closely wound
resistance wire on the cylinder interposed in
said cirenit and forming: a zigzag contact
surface around the eylinder, means for regu-
lating, at will, the speed of rotation of said

cylinder, and a shunt circuit having a ter-
minal at one side of the cylinder bearing
against said contact, whereby in the rotation
of the cylinder the pomt of engagement be-
tween said terminal and contact is shifted
back and forth on the said resistance wind-
ing at a speed governed b}‘y the speed of
rotation of the cylinder.

8. In combination, an eluctrlc cucmt, a
resistance and a terminal in the circuit ro-
tating one with relation to the other, the
successive turns of the resistance presenting
contacts o disposed with relation to the ter-
minal as to contact sticcessively therewith
first in one direction and then the other
‘ﬂonfr the resistance while the parts are ro-

tmo' 1el‘1t1vely, and a voltage regulator in-
Lerposed in the circuit.

9. In combination, an electric circuit, =
rotary cylinder, a continuous closely wound
resistance wire on the cylinder interposed
in said circnit and forming a zigzag contact
surface along the cylinder, » shunt cireuit
having a terminal at one side of the cylinder
bearmg against said contact, whereby in the
rotation of the cylinder the pomt of engage-
ment between said terminal and contact, 13
shifted back and forth on the said resistance
winding, and a voltage regulator interposed
in one of said cmcmfs, for the purpose set
forth.

10. In combination, an electric rncmt a
rotary converter in the cireuit, a xotdrv cy-
lindrical resistance in eircuit with the col-
lecting rings of the converter and opera-
twe]v connected with the converter to be
rotated thereby, said resistance presenting
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a circumferential zigzag confact, and a shunt
circuit terminal bearing against said con-
tact, the point of engagement between said
terminal and contact being shifted back and
forth along said resistance by the turning
of the latter. :

11. In combination, an electric circuit, a
rotary converter in the circuit, a rotary cy-
lindrical resistance in circuit with the col-
lecting rings of the converter .and opera-

- tively connected with the converter to be ro-

tated thereby, said resistance presenting a
circumferential zigzag contact, a pair of cir-

=

cuit terminals bearing against said contact

at opposite sides of the cylindrical resist- -

ance, the points of ¢ngagement between
said terminals and contact being shifted in
opposite directions back and forth along
sald resistance by the turning of the latter,

and: means for regulating the spesd of ro-

tation of the converter, for the purpose set

forth. . .
JULIUS B. WANTZ.
In presence of-—
M. A, Nymanw,
R. A. Raymonp.
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