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~peutic device adapted to produce sinusoidal

veloping them or curmg diseases, the effect

sudden changes and to prowde an improved

o .;1111111311{3 of an electro- thla]"‘uum a7 Da-

rotate about its axis 3 and arranged to be
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T all %fbmn AL AR CONCErn. | -
Be 1t known tllai 1, Frep CEDJ‘RGRL*M o

a resident of Hammond, Lake cmmiﬁ, In-
diana, have mvemed certain new. and useful
Irmprovements in Sinusoidal-Wave-Current
Apparatus, of Whlch the following 1s a Spem—
fication. |

The main objects of this invention are to
pl{}?};d(} an improved form of electro-thera-

wave currents of electricity of such nature
that they may be passed thr ough the human
body without shock, for the purpose of pro-.
ducing alternating relaxations and contrac-
tions of the m wuseles, for the purpose of de-

being %Gmmﬂmt in the nature of that of
massage; to provide an appamtub of this
class which is capable of producing sinusol-
dal clrrents, either constant or alternating
in direction, in.which the voltage gradually
increases and deéreases without Dbreak -or

method of connectmﬂ* the various parts of an
apparatus of . this Lhﬂrqcter whereby the
character of the changes in the current may
be controlled at the will. of the operator.
These objects are accomplished by the device
shown n the ‘m{:*(}mpfuwmﬂ' drawings, in |
which— . ' |

Fioure 1 is a schematic plan, partly dia-

atu% eonstmcted according to this invei-
tion. Fig. 2 is a rhafrmnmmtlc view 1llus-
trating a modified. form of rheostat with
metal contacts and resistance arranged 1in
small steps so as to be suitable for the pm-'
pose of this invention. - Figs. 3, 4 and 5 are
further modifications of the 1hef}5t~’1t )

In the form shown 1n Fig. 1, the appara- -
tus comprises a motor 1 an{t o rheostat of
special construction, with a source of cur-
vent and a cireuit plowded with electrodes
for application to the human body. The
rheostat comprises a disk 2 of slate or other
suitable non-conducting material mounted fo |

continuously driven bv mieans of the WOoIrm- |
wheel 4 and the WOrm, 5 on the motor shaft.

The disk 2 1s pmvlded with varmable |

resistance, preferably in the form of a con-
tinvous annular band or strip of conductuw
material, this strip being formed of alter

nate Seemmt% of ve}anvelv h1gh imd vela-

tively Tow resistance, arranged symmetri-

1111;' similar seﬂmentﬁ; buz’m 1n palrs dia-

metrically Gppased In ‘ihe fmm shown,

b
LS |

two qhert metal segments 6 Ema T are sepa-- |

rated by long semnents 8 and 9 formed of

-'_ﬂ‘l‘aphlte umf@}rmly distributed “upon the

surface of the disk 2 between the segments 6
and 7, the segments § and 9 being of uniform
width Lhwnﬂhi}ut their .‘lezu*{“rth3 and the en-
tire strip having a smooth, unbroken top

_smﬁme The - brushes 10 and 11 Dbear
upon this rheostat sirip, and a second pair

- of brushes 12 and 13 bear_upon the annular
conductors 14 and 15 which are 1‘@5}}6%1%1}!'

corinected by conductors 16 and | 17 with the

metal segn; nents 6 and 7. The brushes 10, 11,

12, and 18 constitute the rheostat terminals,

Gl

7o

Tlﬁeqe conductors and brushes are connected .

1 the manner WhICh will be hereinafter de-

geribed wvith a - suitable source of electric

current at 18, n meter 19, patient’s electrodes

20, and a C(}m:r;oﬂmﬂ switch 21, This

switeh is provided- with double switch
‘arms respectively mmmtma with contact

segménts @ 0 ¢ and & b (fff. The switch
canhch a and D are electrically connected,
axd g0 are the contacts & d” and also the e{m-
tacts ¢ ¢’. The positive lead of the line

w11

80

from the source ot elecu icity 18 is connected

| by the conductor 22 to the switch. .arm 28.

The other awnch arm . 23" 15 connected by

of the patient’s electrodes 20, the electrodes

20 and the meter 19 being par: allel with each
other. The brush 10 is connected by the

conductor 25 with the meter and the other
patient’s electrode. Ifor the purpose of cis-
tinguishing from the main line conductors, -

the mnrluctms 24 and 25 Wl“ be 11618111
termed “service conductors.”

The brush 11, which bears upon the rhieo-

85

the conductor 24 with the meter 19 and one

g0 -

stat”strip at a po}m diametrically opposite

“the brush 10, 1s connected bsf the conductor

3¢ with the mwt(,h contact ¢’. The brush 12

is comected with the negative lead of the

line by the conductor “?fﬁ and the brush 13

is connected with the switch contacts a, b
and 5" by the conductors 28 and 28’ The

100

canductm 29 conneci_s the switch contacts'¢

and ¢

“the {)pemuon of 'ézhe devwe shown in Fig.
1 is as follows:—The rheostat segments 6
_and 7 preferably extend “t(}li}%S the entire
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radial width of the graphite strips, so that lo maximim %trenoth, and from maximuiil

the current passing through the strip. of
graphite will tend to splead out across the
entire width thereof, and thus avoid local
stress upon the graphite at the point of
entrance or departure of the current. .As-
sume that the circuit is receiving current
from the source 18, and that the switch is in

the position shown in Fig. 1, and that the

motor 1s being contumoush driven so as to
cause the dl%ls_ © to rotate continuously in
The segments 6 and 7 will in
this case have the full potential of the line.
and thie resistance sections 8 and 9 will act
as potentlal distributers between segments G
and 7, and equal angular dlSpldC{-}mellt on
etther cide of qemnent% 6 or 7 will give
substantially Ulll‘ll potential, 'W'hen the
brushes 10 and 11 are in contact with the
segments 6 and 7, the potential between the
brashes 10 and 11 will be full line potential,
As the disk 2 revolves, the potential between
the brushes will be redu(,ed reaching zero
when the line 30 is under the bruahes at
which time the potential of both brushes
will be one-half the line potential.
path of the current is then traced as fol-
lows:—from the pmltwe lead of the line
through 22, 23, o, 28, 13, 15, 16, 6, through
a pmtmn of the rheostat Serrment 8, brush
10, then through 25, to the Tmeter and pa-
tient’s eleatlodes then through 24, 23/, «’,
96, brush 11, 7, 17. 12, and 27, £o the negative
lead of the lme I_t will be seen tlmt the
current flows through - the rheostat in a
divided path, one part flowing from the
rheostat segment 6 to the hrush ]O.. and there
dividing, a part passing out into the brush
10, and am;ther part following the graphite
segment 8 to the rheostat contact 7. The
second part of the current, which (lﬂ'lde at
the segment 6, flows through the segment 9
and combines with the flow of current he-
tween the brush 11 and the segment 7

As the disk 2 continues to rotate,—say in
n counter-clockwise direction, the brush 10
becomes gradually farther removed from the
segment 6, and ‘the resistance of the two
paths of the current in the rheostat be-
comes equalized when the brushes 10 and 11
are midway between the segments ¢ and 7
This position 1s llldIC‘lted by the dotted
diameter 80. .\t this time there is no E.
and accordingly no current passing
between the patient’s “electrodes. ” As soon as
the disk 2 shifts so that the brushes are at
the other side of the line 30, then the cur-
rent 1n the patient’s circuit will be reversed
1in sign, and, through the continued rotation

of the disk, will trmdually increase until it

reaches full strength when the brushes are
in contact with the metal segments 6 and 7.
In this manner the rotatmn of the disk 2
causes in the patient’s circuit an.undulating
current, which gradually changes from zero

The

-through 22 23, ¢,29, ¢’ 23"

to zero, and so‘on, always reversing its di-
rection in passing through 2ero

With: the switch in the pmltmn sHown in
Ing. 1,—~that is, 111 contact with the switeh

~ contactb e and «, there will be produced

in the patient’s circuit a sinusaidal or undu-
lating alternating current, thé changes in the
flow of current bemg rradual and mtlmut
any abrupt breaks. When the switch i

shifted so that the switch arms are in en-
gagement with the contacts b and™?d’, the
patlent’b electrodes will be connected as a
shunt of the line, but in such relation with-
the rheostat that the patient’s circuit will
bridge a variable amount of the resistance
all of the time except during the instant
wherr the brush 10 is-in contact with the seg-
ment 6, the flow of current being then as
follows —from 18, through 22, 93 to b,
there dividing, one part ﬁmvuw thr ouo‘h 28,
13, 15, 16, 6, there dlwdmmand .passing
thlough the two araphite %tups 8 and 9 to
the segment 7. The second part of the cur-
rent,. which divided at o, flows through 28’
to- &’, then through 23’, 24, patient’s elec-
trodes and meter, 25, to the brush 10, where
it joins with the unlent passing between
the segments 6 and 7. All of the current
then flows through the conductors 17, 14, 12,
and 27, to the negative line. In this second
])Obltl()ll of the switch 21, no current flows
through the brush 11. When the brush 10
is in contact with the segment 7, almost all
of the current will flow %110[1gh the service
concuctors or patient’s circuit, and but a
very small  part will flow through the

araphite : efrment% 8 and 9 on .account of the
relative vesistances of the two paths. The
continued rotation of the disk 2 carries the
brush 10 n'rldlm]h farther away from the
metal segment 7, and ht,fefou, ﬂmdnallv
decreases the flow of curr ent in the patient’s
circuit, as the length of the part of the
trmphlte segment S in circutt therewith in-
creases, and it falls to zero when the brush
10 is on the cegment 6. Continued rotation
of the disk 2 now gradually reduces the re-
sistance and increases the flow of current be-
tween the patient’s electrodes, but without
changing the direction of the flow, as was
the case when tl.c switch arms were In con-
tact with the members ¢'and «’. When the
segment 7 arrives at the. bruqh 10 the cur-
rent will have again Ieached 1ts maximun.
In fhis instance the current.is-again of un-
dulating character, and gradually passes
from maximum %trength to zero, and from
zero to maximum  strength, and so. on
through repeated cycles, Wlthout changmg

Its sign.

When tﬁe switch arms are shlfted to the
sw1teh contacts ¢ and ¢’, the flow of. tﬁe cur-
rent is as follows '—--from the “source 18,

24, then through
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the meter and jhlfi(‘]lt s cireuit, then through

conductor 25 to hrush 10, then through the
Um}smt strip i a dwldul path to the sed-
ment 7, and fmuh, through conductors 17,
14, l?’ and 2 biwh to the source.
case t the bruf-sh 11 is again cut out of the cir-
cill, as 1s also the brush 13, and the current
in patient’s circuit is at a certain minimum
when the brush 10 is in contact with the seg-
ment 6.
series with the patlent electrodts the cur-
rent dividing at -8, and equal quantltle& flow-
ing through Toth sides of the rheostat to the
segraent 7,
107 gradually approaches nearer to the: seg-

ment ¥, cutting out resistance in the patlent’q

CIICr 1t until the current therem reaches 1ts
111;11*11111111} When the brush isin contact with
the segment 7.
of the current in the patient’s circuit are be-

tween a certain maximum and a certain
“minimum value, both of the same s1on, and

the changes are dﬂ'ﬂln gradual and thhout
breaking “the c1rcu1t at any time. Ifor this

position of the switch, the fluctuations in the |

patient’s circuit are of lesser amplitude than
m the other two cases, and 1119 el”mnfrm Are

- more gradual,

Jo
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40
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b

6o

lar manner, when the
are 1n contﬂct with ¢ and ¢’ the current will
~be:maximum when the seoment 7 1s in- con-
tact. with the brush. 10, whlc h occurs once
every full revolution, and the current W}.H_"
change from maximum to IHMHHHIH} m eﬂm..

_H 1(}'5 & t{)

VW Iwn the switch mms 23 and ‘3'3" are in

contact with « and «’, - as shown m Ifig. 1,
then the rheostat disk 2 is connected dir ecthr
across the Iine 18, and the service electrodes

'*?-‘O 20 are connected to the brushes 10 and
Under this condition the potential at
ﬂw sermce Lleetl OdGS will change from maxi-

mum to minimum in each qn‘uter revolution
of the rheostat disk, since the minimum po-

tential will oceur'f}t the time when the line
30 is under the brushes 10 and .11, and the

hne 30 will p‘lSS the- b1 usheg twwe per revo-

Jution.

When the s wzteh arms are in :::ontait:t uith

b and b’, the potentlﬂl of the brush 10 con-

Ilected tO one Service electrode Wﬂ] be at a

maxyimum when the segment 7 1S 1n ‘contact .

with the brush 10.. and at a minimum swhen

the segment 6 1s In contact with the brush |

10, ungf the potential at the service electrodes

W’IU Chdfﬂﬂ'@ from m&umum to II’HIII]HHIH Hl_

In a simi-
23 and 28’

cach half remlutmn of the disk.
SWltch arms

half reV(}lutI{m

In the modlﬁea forms whiéh l{m c:limm'in'

contacts connected with variable resistance
somewhat in the nature of the ordinary rheo-
stat, with the exception that the contacts are
mﬁ;umed to be elose together and the resist-

anee 1*: S0 arran ged and the contacts so con-

In tlm- |

In this case all of the graphite is in

As the disk 2 rotates, the brush

In this case the unflulatlon%-

, Imelusive, the graphite strips are
replau{,d w 3] sur‘*cgessmn of insulated ‘metal

f
reversal of the current ¢

18 not frmdm v unduls

10 and 11 of Fi o,

‘ments of relatively high and x
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which 1s mmmi?ﬂ m rotate wm}e the rheo-

5tmi‘ disk 15 stationary.

crank 31. The mlm@etiml
rious conductors-in Figs. 2 to 5, inclustve,
need not be huun dea«:&**zbed as they each
CoY 1e-~p{md to mdividual mnézimm that may
be had 1n the device shown in Tig. 1 by set-
ting the switch in different p ositions, .

What T claim as my mvention and desire

to seenre by Letters Patent is—

1. A device of the class {!osfcuhed COn-

j‘:-nm&m a disk having thereon an annular
conductor comprising a strip of resistance

In the form cshmvu_- |
in g, 5, the rotation is oc—ullmmy and s
produced by the continuous rotation of the
miwcen the va-

80

£y 7]
AEN

material, a pair of brushes bearing on said .

and having connee-
tion separate from
diametrically . Qppmitﬂ parts of said strip,

means for rotating saicl disk ana p\umhm'

relatively to- each mhu about the axis of

strip at diametr ically @ppﬁ.ﬂ“’@ pelma an
electric eircuit comprising eonductors in eir-

cuit’ with said brushes .
satd brushes w:tih two

100

said strip, electrodes for connecting ¢ apatient

in said circuit, and a switeh wmprhed m’

said circuit and ad&ptei at will to connect
said electrodes either in shunt with 'a vari-

‘able part of said strip part of the time, or

1n series with said strip most of the time.
2. A device of the class deseribed, {*fm}

prising a disk of insulating mater hd having

thereon a continuous Mmuh‘w strip of con-
ducting material comprising ﬂﬂ_erfmie SEU-

resistance arranged . svin meww Ay n dm-
metrically opposed pairs. a pair of brushes
bearimg on said ‘%ﬁlp at diametrically oppe-
including electrod (08, m circut

with said brushes and ha wing connection

with two diametrically mi}pﬂ%ﬁ{* Darts ol aaid

strip, means -for Trotating seid disk and
b}_nshes rela hwh? to mm Mf wr about the ;
axis of said ai}*lp and switehing  means
adapted to vary the connection between the

various parts so as to pie “}r;zmﬁ_a'ct will éur-
wnm having mm%mdai changes in voltage

-‘ma e1thor :z:i*iﬂsrh ing m ihl’f{*ﬂﬂil oF ﬁmv
_m@‘ Omimm“wv in one :'11}
E_ ﬁild S0 ?183 gk if“ 1ti “f “* ‘:"i‘” il iiiuﬂ |
3. A di}xl{m o E..E;L clngs Jdeser ribed, o
prising a votatable ;

w.-ﬂ-u.

emn m’“ ﬁzwnw L;.u.ﬂe}f.:m
qu; i;--m mim 28 mte:;._ﬁ} 3t

elatively low’

an- eleetric. a:mmi; {*mm:}lmzw '

110
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pair of annular conductors insulated from |

each other and respectively connected to
diametrically opposite points of said strip,

~ brushes bearing on said conductors, a pair

10

of fixed brushes bearing upon saild resist-

ance strip at diametrically opposite points,

an electric circeuit including a source of elec-

tricity and patient’s electrodes, together
with said brushes, means for continuously
rotating said disk, and a switch controlling

said circuit and adapted to connect the

patient’s electrodes either solely in series
most of the time or in parallel part of the
time.with a variable part of the resistance

strip on said member at the will of an opera-

tor, said connections being such that the

‘relative movement of said member and the

brushes bearing on said resistanee strip will

cause undulatory changes in the resistance

in the patient’s circuit for each position of
said switch.

979,080

4. The combination of line conductors,
service electrodes, rheostat terminals, switch-

ing means, a rheostat member rotatably

mounted and adapted to vary the potential
of one pair of terminals from maximum to
minimum in one quarter revolution, and
adapted .through said switching means to
vary the current from maximum to mini-

mumn in one half revolution, said rheostat -

terminals being connected between said line
conductors and said service electrodes, and
means for maintaining a substantially uni-
form relative rotation of said rheostat
member. | . |

Signed at Chicago this 3rd day of October
1907. |

; FRED CEDERGREN.
Witnesses: ' '

E. A. RUMDMILER,
Mary M. Dizrman.
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