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Application filed March 28, 1917,

To all whom it may concern:

Be it known that I, Joxx H. Krrroes, a
citizen of the United GStates, residing at
Battle Creek, in the county of Calhoun fmd
State of Mlchloan, have invented certain
new and useful Improvements in Electro-
therapeutic and Kxercising Apparatus, of
which the following is & specification.

This invention relates to improveiments iu
electro-therapeutic and exercising apparatus.

It is well-known to those slitled in electro-
therapeutics that when an electric. current
flows through a musecle or groups of muscles
the muscles are contracted, the degree and
mte*lsmy of contraction depending upon the
strength or intemsity of the current em-
ploynd Fach contraction of the muscles
represents an e‘(pmdl ure of energy. The
present invention has been designed to
utilize this pri inciple for locally 1educmo
the amount of adipose tissue at any desired
p‘li’t of the body of the patient being treated.
i strong muscular contractions are ing Luced
m the muscles underlying a layer of adipose

issue the adipose tissue is consumned to sup-

’ ply the necessary amount of energy for such

contractions and the deposit of adipose tis-
sue at this point ig thereby reduced.

- The use of faradic currcnt for this pur-
pose has been suggested, but I have dis-
covered that a sinuseidal current is more
suitable for the purpose. This is cme o
the fact that it is necessary to male and
break the cirenit of the current flowing
through the’ musde or muscle group m or-
der to produce a succession of muscular con-
tracticns, and it is desirable that appre-
ciable leng*h of hh’le shall elapse Letween
tho successive contractions inl order that the
patient may not become excessively fatigued.

ax

When a circuit supplying faradic current %o

the body of a patient is interrupted or when
the cflcmt is completed the pfxtleJ experi-
ences ax unpleasant sensation due to the

fact that tne current at the time of breaking

‘or making the circuit has an appre eciable

ktrmot By employing = sinusoidal cur-
reun nd interrupting and establishing the
nxrcmt at the moment when the current
Na8ges Lhroufﬂw the zero point thi 118 unpleas-
5Dt se “s“twor\ i 1o 10“0w experienced.
It is often desirable to treat a number of
chﬂerent pa wts of the ana ton;y at the same
time, but it has been found that if the con-
tractions
the body occur simultaneously it is highly

Speccification of Letters Patent.

induced in the various parts of
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disagreeable to most patients and especially
so for Very Leeble. sengitive or nervous pa-
unic have therefore designed an ap-
paratus b*y means of which the contractions
may be induced either simultaneously or in

60

succession as. deswnrl and furthermore, by

the provision of a dis ‘umutmo switeh I make
it possible to cause these contractions in
several orders of succession.

The main objects of my invention are
therefore:

First, to provide an improved electro-
Lnemﬂetun and exercising apparatus.

to provide an improved electro-
apeutic and exercising apparatus by the
use oﬁ which great n wseular actlvity may be
obtained without material shock or p‘un or
unpleasant sensations or results which
are frequently an incident to electrical treat-
ments.

Third, to provide an improved apparatus
of the class described, which may be readily
adapted or’ d]uSLed to various conditions
or requivements of the particular case or
person to be EI‘E‘Ited

Fourth, to provide an 1mproved apparatus
of the class described employing a sinusoidas
current.

Fifth, to provide an improved apparatus
having these advantages which is compara-
tively simple in structure, economical, and
1s easily operated.

3

Further objects, and objects relating to.

structural dﬂt‘aﬂs will - definitely dUpGﬂl’
from the detailed description to follow.

1 acconﬁpnsh Lhe objects of my invention
by the devices and means deseribed in the
following specification. The invention is
clearly defined and pointed out in the
claims. '

The invention disclosed in this applica-
tion ig especially adapted to be used with
the electro- Lherapeutic chair disclosed in
my “pphcaulop, Serial No. 135,148, filed
December 5, 1916, but may, of com se, be
utilized with any type of electrodes for
transmitting the curréent to those portions
of bl e bo dy which it is desired to treat.

A structure which is a preferred embodi-
ment of my invention is clearly illustrated
in the accompanying dmwmq, forming a
part of this S?eCIﬁC(wIOTl in which:

Figure I is a plan view of the anparatus.

T“w IT is a sectional detail of the inter-
rupter, taken on line 2—2 of Wig. T

Tlc IIT is a longitudinal sectional - de-
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tail of the pilot switch taken on line 3—3.

of Fig. 1. :

Fig. IV is a transverse section of the
pilot switch.

Fig. V is a front end elevation of the
pilot switch.

Fig. VI is a sectional detail taken on line
6—6 of Fig. V.

Fig. VI1I is a side elevation of the speed
control means.

Fig, VIII is a diagrammatic illustration
of the electrical connections of the appa-
ratus.

In the drawings, similar reference char-
acters refer to similar parts throughout the
several views and the sectional views are
taken locking in the direction of the little
arrows at the ends of the section lines.

Referring to the drawings, H is a sup-
port of any suitable kind such as the top of
a table upon which is mounted a motor M
coutrolled by a suitable switch S, there be-
ing a pilot lamp L across the supply circuit
to indicate that current is supplied to the
motor circuit.

The generator G, so designed as to pro-
duce a sinusoidal E. M. F. is connected to
the motor through a speed control appa-
ratus comprising a friction disk J mounted
upon the shaft K of the motor and a fric-
tion wheel N which is. slidably mounted
upon the shaft O and splined thereto. The
shaft generator G extends at right angles
to the shaft of the motor M in such a man-
ner that the periphery of the friction wheel
comes into contact with the face of the fric-
tion disk J. The extended end of the gen-
erator shait rests in the bearings P of the
pedestal Q. The pedestal Q is extended
above the bearings P and bored to form
bearings R for the screw threaded shaft T
which has a hand wheel C’ at one end
thereof by which it can be rotated in the
bearings R.

A screw-threaded sleeve V is mounted
upon the threaded portion of the shaft T
so. that when the shaft is rotated, the sleeve
is moved lengitudinally of the same, the di-
rection of movement being dependent upon
the directicn of rotation of the shaft. The
sleeve V' carries a U-shaped extension W
secured to a collar X by means of pins W’,
the collar being votatably mounted in a
groove Y of the sleeve Z which is secured
to the friction wheel N.

The speed contro! apparatus just de-
seribed is in general a construction that is
well known and a further detailed descrip-
tion of the same is thought to be unneces-
sary, it being cbvious that the speed of the
shaft O can Dbe regulated by turning the
hand wheel C” to move the friction wheel
N acrods the face of the disk J.

The interrupter I comprises a shaft g
having mounted thereon a series of disks A

with contact blocks designated generally
by the reference character ¢ secured therein.
These contact blocks are arranged in three
rows, I’, II” and IIT’, as indicated in the
development of the interrupter shown in
Fig. VIILI. These rows are spaced from
each other by angles of 120°.

The shaft g is mounted in bearings j
which are supported upon a strip of insulat-
Ing material & resting upon the support H.
Mounted upon opposite sides of the inter-
rupter shatt g arve brush supports ! having
transverse bores m through the top thereof
in which are mounted brushes = bearing
against the surface of the interrupter disks
and a spring o interposed between the brush
end of the screw p. It will be seen that the
pressure of the brushes against the inter-
rupter disks may be varied by adjusting
SCIew .

The brush supports 7 are extended
through the insulating strip % and the sup-
port H in the form of threaded rods ¢
which have nuts » thereon for securing the
supporting posts to the strip % and also for
attaching connecting wires to the support-
ing . post /, the supporting posts being made
of conducting material so as to conduct cur-
rent to the brushes .

Mounted upon the front end of the shaft
g is a sprocket wheel s which is geared to
the small sprocket ¢ on the end of the shaft
O by means of the chain . The ratio of
the gears s and ¢ and the width of the con-
tact blocks ¢ upon the interrupter are so
proportioned with each other and adjusted
with relation to the winding of the gener-
ator G, that the brushes n make contact
with and leave contact blocks ¢ at the in-
stant when the potential is zero or prac-
tically zero.

It will be noted that while the rows of
contact blocks upon the interrupter are
spaced by angles of 120°, the brushes n are
spaced from each other by angles of 180°.
It will therefore be apparent that at no
time can more than one row of contacts on
the ‘interrupter be in engagement with
either row of brushes. The contact blocks
@, @, y', ¥y’ 2/, and 27 ave only wide
enough to contact with a single brush, while
the contacts @, 7 and z are sufficiently wide
to bridge two adjacent brushes.

The distributing switch P has a shaft o
rotatable in bearings ¢’ supported upon the
strip of insulation 3 which rests upon the
support H.

Mounted upon the shaft are a series of
disks ¢” having contact blocks generally des-
ignated by the reference character d’ secured
therein in spaced relation. These disks are
secured upon the shaft by pressing the end
plate ¢’ against the end disk and szcuring
it to the shaft » by means of the pin 7,
which extends diagonally through the shaft,
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the end plate ¢ and a portion of the first
disk, as shown in Fig, TIT.

Mounted beneath the interrupter disks are
brush holders ¢’ having bores therein for
receiving the brushes 2" and the springs ¢,
the spring bearing against the lower ends
of the brushes to maintain them in contact
with the disks. The brush holders ¢’ are
extended through the insulating strip 4" and
the suppert H and form threaded rods 7
which carry nuts &” for securing the brush
holders to the insulating strip and for se-
curing conductor wires for conductive rela-
tion to the brush holders ¢’

Secured to the forward beaving ¢’ is a disk
I having holes m’ formed therein at regu-
far intervals. The shaft » of the distrib-
uting switch extends beyond the disk 7/ and
has rigidly secured to its end an arm #/,
having a transverse bore o’ through the free
end thereof and at right angles to the disk
¥ to slidably receive the detent pin p’,
which has a bandle ¢’ at the outer end there-
of and an enlarged detent portion # at the
other end therecf which engages the holes
m” in the disk 7/, it being held in place by
means of a spring s’ bearing against the
mner end of the enlarged detent portion.

By means of the construction just shown,
the distributing switch contact blocks may
be rotated and held so that any one of the
rows of contact blocks, shown 1n the devel-
opment in Fig, VILL may be brought into
Some of the
contact blocks are wide enough to bridge twwo
opposite brushes, while others are so narrow
that they merely contact with a single brush.
‘the lines T, IT, 11T, IV and V divide each
row. .of contact blocks into two parts, the

arts lying on the right hand side of the
ntact with the right hand brushes of

the distributing switch and those on the left
side of the lines contact with the left

Ced
«

-
at
]
L)

tact blecks in each row are connected with
cach other by connections such as m/, »?,
oF

ete., these connections being made be-

farther on.
e upon the support are a plurality
costats A, B, C, D, B and ¥ having

ot
[

i tact arms ¢’ 077, ¢, d”, ¢/ and
7 ex pointers @, b, ¢, d, e, and /.
3 used to ragulate the

vhRes]

5 257 and 39" of the inter-
1o of conductive material so
> as collector rings and the
25’ 1s grounded on the interrupter

pose of these connections will be .

shaft as indicated in Fig. VIIL, as are also
the contact blocks 2’, 9" and 2" and the con-
tact blocks @/, 4’ and 2’/ are connected to
the collector disk 39" by means of connec-
tions 139, 239 and 339 respectively, which
extend through the insulating material.

In Tig. VIIL, the left hand brushes of the
distributing switch are numbered from 1 to
24 consecutively except that the brush corre-
sponding to number 8 is missing. The
brushes on the right hand side of the dis-
tributing switch are nuwmbered consecutively
from 25 to 44 except that the brush corre-
sponding to the number 26 is lacking. In
this figure, the right and left hand brushes
are spaced apart at a distance greater than
the length of the contact blocks upon the
rotating part of the distributing or “pilot”
switch, but this is merely for convenience in
tracing the circuits when the various rows
of contact blecks are in contact with the
brushes, it being understocd that each of the
longer contact blocks are sufficiently long to
veach from a right hand brush to a left hand
brush. The lines I, IT, I, IV and V
indicate the center line of each row of con-
tact blocks. When a row of contact blocks
are In contact with the brushes, the right
hand brushes will contact with those por-
tions of the contact blocks on the right hand
side of the center line and the left hand
brushes will contact with those portions of
the contact blocks lying upon the left hand
side of the center line. The contact blocks
on the lines I, II, TIT, IV and V have
been numbered to correspond with the num-
bering of the binding posts at the left hand
side except that the reference characters for
each row of contact blocks has an added
characteristic letter, such as 7 for the first
vow anc m for the second, n for the third,
ete.

In Fig. VIII, the bottom row of brushes
of the interrupter correspond to the right
hand row of brushes, shown in Fig. I and
the top row corresponds to the left hand row
of Fig. 1.

Wires 25%, 28, 29°, 81v, 33v, 35v, 370, 39,
40>, 42" and 44" connect the brushes 25, 28,
29, 31, 83, 35, 37, 39, 40, 42, and 44 at the
right hand side of the pilot switch with
brushes 252 28, 292 812 332 352, 87~ 392,
40%, 42* and 44, respectively, at the bottom
side of the interrupter, while wires 40%, 49v’
and 44" connect the brushes 40, 492" and
44% at the lower side of the interrupter with
the wires 407, 42 and 44% respectively.
Wire 25> connects one terminal of the gen-
erator G with the brush 25* and wire 39
and the other terminal of the generator to
the brush 89 ‘

Wires 27, 30°, 34, 36b, 38b, 410 and 48®
connect the brushes 27, 30, 84, 86, 38, 41 and
43 at the right hand side of the distribut-
ing switch with the brushes 272, 30, 34,
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364, 38, 412, and 43% at the top side of the
interrupter. Brush 5 at the left hand side
of the distributing switch is connected to
the brush 5° at the top side of the inter-
rupter by means of the wire 5% Brushes
41% and 43~ at the top of the interrupter
are connected to the wires 41 and 43°, re-
spectively, by the wires 41" and 43", ve-
spectively.

The wires 5% 41" and 43" connect the
brushes 5°; 41* and 41#; 43* and 43, respec-
tively, at the top of the interrupter with one
end of the resistances A, E and C, respec-
tively, and the wires 40", 42° and 44" connect
the hrushes 408, 4027, 42¢/, 44* and 44, re-
spectively with one end of the resistances
B, D and F, respectively. The wires 27°,
98¢, 99¢, 30¢ and 31°¢ connect brushes 27, 28,
99, 20 and 81 at the right hand side of the
distributing switch with the brushes 20, 21,
92, 23 and 24 at the left hand side of the
distributing switch. Brushes 13, 14, 15, 16,
17 and 18 are connected with the other ends
of the resistances F, E, D, C, B and A, re-
spectively, by the wires 13¢, 14%, 15¢, 167, 17¢
and 18, respectively. The brush 19 is con-
nected to the wire 18° by the wire 18”. The
binding posts 3¢, 4°, 7¢, 10° and 11° at the
bottom of Fig. VIIL, are connected to the
brushes 3, 4, 7, 10 and 11 at the left side of
the distributing switch by means of the
wires 39, 44, 74,10 and 11¢ and the binding
post 82¢ at the bottom of Fig. VIII is con-
nected to the brush 32 by means of the
wire 329,

Brushes 2 and 9 at the left of the distrib-
uting switch are connected by the wire 219.
Brushes 6 at the left of the distributing
switch is connected with the contact arm 7
by means of the wire 6. Brush 12 1s con-
nected with the contact arm e’” of the rheo-
stat I by means of the wire 12‘ and contact
arm d’’ of the rheostat D is conmnected to
brush 7 by means of the wire I'.  The contact
arms o'/, b’ and ¢’ of rheostats A, B and
C are connected to the binding posts 5°, 6°
and 9°, respectively, by means of the wires
5t, 6f and 9%, respectively. Binding post 5
is connected to the same end of the resist-
ance A, to which the wire 5" is connected,
by means of the wire 5*”’.

In operation, when the distributer switch
is in such a position that the contact blocks
in line I bridge the brushes of the distrib-
uter switch current will be delivered to the
binding post 5%, 5°, through the following
paths: generator G, connections 25, 25%
250, 25, 51, 5, 58, 5%, A, 18f, 18¥, 191, 39, 39
The connections just recited form a circuit
in which the resistance A is in series. Bind-
ing post 5 is connected by the conductor
527 with one end of the resistance A, and
binding post 5¢ is connected to the adjust-
able contact arm a’’ by conductor 5! and may
be- adjusted over the contact points of re-

1,268,431

sistance A to shunt any desired current to
the binding post 5 and 5°.

When the distributer switch is again
shifted so that the contact blocks in line IT
bridge the brushes the pairs of binding posts
indicated by the reference characters X,
Xe, X4, and Xe, are energized through the
following cirveuits: Starting with the gener-
ator G the current flows through the con-
nections 25%, 25* 25 25, and contact block
5m,  The connector m?® of the distributer
switch connects contact blocks 5™, 7m, 97,
10m, and 11™ in parallel. It will be noted
that the last-mentioned contact blocks are
in contact with the brushes at cach side of
the distributer switch.

The current is offered four paths to the
left through the following connections,—
TR 7T TRy 9mo 9, 919 2, 9m o, 4™ 4, 49
4¢; 10m, 10, 104, 10°; 11, 11, 119, 11,

It will be noted that by the above connec-
tions one of the binding posts for each of
the pairs mentioned above will be energized.

The following paths to the right from the
contact block 5™ are also offered to the cur-
rent,—T™, 27, 27°, 93, 23™, 43, 43, 43%, C, 16¢,
16, 167, mt; 9™, 99, 20, 92, 99m 49, 49v 40k,

Ly

D, 15 15, 15, m*; 10™, 30, 30, 21, 217, 41,

410, 410, B, 144, 14, 14™, m*; 117, 31, 31°, 24,
94w 44 44> 44% B, 17, 17, 17 m*. From
the point m* the four circuits last described
above are united and a common return com-
prising the following connections leads to
the generator,—19=, 39, 390, 392, 39", G.
The last four circuits include the resistances
C, D, E and B, respectively, in series.

The binding post 6¢ is connceted with the
adjustable arm 4"’ by the conductor 6”. In
a similar manner the binding post 9° is con-
nected to the adjustable arm ¢”” by the con-
ductor 9. The binding post 3° is connected
with the adjustable arm @'’ by the connec-
tions 3¢, 3, 3= !, = [, I The binding
post 32¢ is connected with the adjustable
arm e’ by the connections 32¢, 32, 12=, 12
and 12%. By the above connections the pairs
of binding posts X®, X¢, X¢, X, are ener-
gized with continuous sinusoidal current.

The binding posts 5*’ and 5¢ are at the
same time supplied with an interrupted
sinusoidal current by means of the follow-
ing connections,—generator G, 25, 25° 25',
ground connections 2’, 52, 5%, A, 18f, 18, 18",
m*, 19, 89, 39°, 398, 39", G. The above cir-
cuit includes the resistance A in series and
is interrupted once during each revolution
of the interrupter. The binding post 5 is
connected to one end of the resistance A by
the conductor 5 and the binding post 5° is
connected to the adjustable arm o’/ by the
conductor 5*.

With the contact brushes on line IIT of
the distributing switch bridging the brushes
thereof the pairs of binding posts X® and X
will not be energized. The binding posts
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11, 62, 9°, 7e, and 4° will all be energized and
the binding ‘post 3° will act as a common
return for the five binding posts first men-
tioned. It is intended that the binding
posts 6° and 11°:will be connected to elec-
trodes attached to the right and left leg, re-
spectively. Binding posts 7¢ and 9° will be
connected to electrodes attached to the right
and left arm, respectively. Binding post 4°
will be connected to an electrode for the
back and binding post 3° will be connected
to an elecirode for the abdomen.

From the description to follow it will ap-
pear that the electrodes attached to the bind-
ing posts 6°, 9¢, 4°, 11°, and 7¢ will be ener-
gized in succession and that the electrodes
attached to the binding post 3° will act as a
common return for the other electrodes.

By setting the distributing switch in this

position contractions will be induced in this
order,—right leg, left arm, back and ab-
domen, left leg, and right arm, the abdomen
receiving five 1mpulses of current for each
impulse administered to the remaining
parts. :
Starting with the contact blocks of the in-
terrupter on the line II” in contact with the
lower row of brushes, one side of the resist-
ance B is connected with one side of the
generator through the fellowing connec-
tions:—44", 442’ o’ oround connection, 25,
252, 25, G, The opposite end of the resist-
ance B 1s connected with the opposite side
of the generator through the fol}owing con-
nections:—17%, 17, 17, 37, 37, 872, y’’, 239,
89/, 892, 89, (x. These two sets of connec-
tions place the resistance B in series with the
generator. The binding post 6° is connected
with the contact arm 6”7 by the conductor
6. In this position of the interrupter the
connections from the binding post 3¢, which
acts as a return for the current from the
binding post 6°, as explained above, to the
generator, are as follows:—3°, 84, 3, 8, 7%,
20, 9,9, 9% 4, 11v,-81, 310, 312, 4, 44", o/,
ground connection, 25", 25%, 25, G.

The connections just recited permit an im-
pulse of current to be given to the right leg
and abdomen. If the interrupter is then re-
volved in a direction to bring the contact
blocks on line I’ in contact with the upper
brushes the binding posts 9¢ and 8° will be
energized, thus giving an impulse of current
ic the left arm and abdomen.

The connections for thus energizing these
binding posts are as follows:—The binding
post 9° is connected to the adjustable arm
¢’’ by the conductor 9*. One side of the
resistance C is connected with the generator
through the following connections :—43",
48, 43% o, ground connection 25’, 252, 25,
G. The opposite end of the resistance C is
connected with the other side of the gener-
ator through the following connections: 16f,
16, 16, 36, 36¢, 362, ’*, 139, 39’, 392, 39, G.

The. current flows from the binding post 6°,
to the binding post 3¢ and from there to one
side of the generator through the following
connections:—3°, 3 3, 3%, n?, 20, 2, 9, 9°, 04,
=, 27, 270, @, 437, 43", @/, ground connection,
957, 25, 25Y, G.

If the interrupter is again revolved in the
same direction the contact blocks on line
iiI’ will contact with the bottom row of
brushes and in this position of the contact
blocks the binding posts 4° and 3° will be
energized, and the current will be controlled
Ly the rheostat D. In this position of the
interrupter contractions will be induced in
the back and abdomen. The rheostat D is
in series with the generator through the fol-
lowing connections:—generator G, 25°, 25%,
25/, ground connection 2, 42/, 49" rheostat
D, 15%, 15, 157, 85, 35°, 35°, 2’7, 339, 39’, 392,
39", back to the generator G. The binding
post 4° is connected with the rheostat
through the following connections:—4°, 4%
4,4 qnl, I* 2, I, and adjustable arm ¢”’. The
return path through the binding post 3¢ com-
prises the following connections:—34, 3, 37,
m2, 9m 9.9, 9m 99, 998, 5, 492, 49V, 49V,
ground connection, 25’, 25% 25, to the gen-
erator G.

In the next position of the interrupter the
contact blocks on the line II” will be in con-
tact with the top row of brushes and the left
leg and abdomen will receive an impulse of
current. This means that the binding posts
11° and 8° will be energized. The rheostat
B will regulate the current to these binding
posts and 1s connected in series with the gen-
erator G through the following connec-
tions :—G, 25, 252, 257, ground connection,
g, 4197 417, 410, F, 147, T4, 140, 84, 342, 4"/,
939, 897, 392, 39", to the generator G. The
binding post 11¢ is connected to the rheostat
I through the following connections:—119,
11, 117, #5, 120, 12, 12¢, and adjustable arm
¢’’. The current will flow from the binding
post 11¢ through the body to the binding
post 8¢ and the return circuit will be through
the following connections:—3°, 3%, 3, 3%, n*
2,9, n*, 107, 80, 80°, 302, v, 41*/, 415, 417, 41%,
', ground connection, 257, 252, 25", G.

In the next position of the interrupter the
contact blocks on the line I" will contact
with the lower row of brushes and the bind-
ing posts 7¢ and 3° will be energized, and
muscular contractions in the right arms and
abdomen will be induced. The current to
these binding posts is regulated by the
rheostat F which is connected in series with
the generator through the following connec-
tions :—generator (+, 25%, 25, 25’, ground
connection, X, 40+, 40t F. 13t 13,33, 33", 337,
X7, 139, 397, 392, 89", back to the generator
G. The binding post 7° is connected to the
vheostat F by the following connections :—
e, 74, T, 12, md, 67, 6, 7%, and an adjustable
arm F/." The current from the binding post
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7e returns from thc body to the generator
through the :tol‘o mfr ccnnocuo“s —bind-
ing posts 3¢, 84, 3, 0P, 2, 9, 61 af, &) 28,
o8 , 28% w, ;O“’ 40>, 2!, ground conne ct‘on,
257, 258, ‘)”b’, back to tn'\ generator (.
\Vhen the distributing switch is turned so
that the contact blocks on the line IV brid ge
the brushes of the distributing switch and
the in tervuptnr ic votated, current impulsss
will be transmitted to the b’p ding posts 6°
he order mmeL

ol

3! 7

and 10e 11", and 32¢, 7¢ in

3

2

and the bindiz E Do
return for the currvent flovin
body from the binding posts
Current impulses will flow from
ing posts 6¢ and 11° throuph + :
binding p(sis 10°, ead 320, 1 iy, orin
the opposite directi on, depending 11})()‘1 the
direction in which the eurvent i« ha ng genex-

(uted ]"l L nerater G’ ‘V .h lh‘ eh‘c-

hese bindi

.:"\
trodes which are attached fo

WV

posts contacting with the same portions of
CO1-

uh

(l‘b‘l

the body as descmbed Ubove, when
tact Blocks on
gwitch are bri
with electrodes

posts 10° and 32¢ COLLL(:
and left thighs

will be induced
left arm and
]"0 “‘DCL u
the order L@n“d
Impulses of “1'3}11 to on
parts. The pair of bhir
not be energized.
With the contact blocks on
of the interrupter contucting '\*'1*11
tom row of brushes, the binding
and 10° will izad and contra
induced in the 1}
rent to these binding nosts
by the theostat B which is ("m:x,
to ‘ho senerator tarough the
nections :
wid counge
17—0, 870, 37, o7

enerator (3.

It as
1S u“’.L\_L

o L,ﬂ omen

,4..

0 end

]
!

10ns

leg and thmh. the cur-
onts ,\]1m1

181

being

C‘A(“l(:!

o

The binding 10.3. G0 is conneeted to 1'}10
hoostat th 1'@1101\ the cow cnd ad
justable  arm 0. The *owu“r
ihvonﬂh the bodv will h

binding posts 10¢, connec —07
O—u“w 1i—0, 31, 317, 31‘ ’
gronnd cmncwm 25 o gener-

ator (.

When the interrupter is thee turned so
that the line of contact biocks on line I’ of
the interrupter is turned contact with the
top row of brushes, binding posus 9e and
4° will be energized, contractions will be in-
duced in the left arm end bzck, and the cur-
rent to these binding posts will be regu-
lated bV the rheostat C which is connected
in series with the generatcr G through the
following connections :—generator G 25%,
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25,25, ground connection, X, 43%, 43", 43",
rheostat C, 16%, 16, 1()——0, 50, 35b, 36°, }x",

‘5‘) 39, "95 BULIS to generator G,

“he “dmo post 9¢ is connceted to the
hf(* dt C b" conductor 9' and zdjustable
arm ¢” the cvrrent flowing thr ough the body
will *"‘ urn through thﬂ Followi ing conmnee-

Uo ns —binding pozts 49, 4, —0, 0—2,

—0, 2, ~—O, 0—4, (—~O’7 27, 27, 270, V,
4&". :13"’. "3“', 2, ground connection, 2.),
250, 28 to the oonom*or Q.

TurPLw the 1mte
tion the co“t,
next contues

rrupter in the same divee-
act blocks on the line 11T wiill
with the bottom row of brushes

and the binding poJF‘ 3°, and 4°, will be on—
ergized, contrsctions 1111 he indnes din the
beck and ‘J"( mien, and the current ﬂomng

Loy A s b a ot .
[ RIS a noshs

will be rvesulated by
! U which is connceted in sories
genorutor G through the f ml(\w" P4

connections —generator G, S5V, 950 95
ground con n“(t"(m : 49“, vheostut 1).
157, 15, 15—0, 853, 85", 3 . 339, 31, 397,
L crator (}. Lhn bindirg post
isiat B by thoe fol-
::d, 3 320, 0—1,

'—~b="( ;
9.9

Howing ((n.;‘»?c;ionq
n )__’) ) .')v)‘ _)()u.
i ; ’, 2. 0"011‘(1 cormection,
to ﬂle aenerator €.
f.i“y\ ot co: dzm, blocks on bIin
1 next cont
and the bi
Cl‘"l/ul confrac
Sl o ‘w-d h=

o 117
act with
ing posts 11¢
ong will
h and the

of

the

Al

e rhoost

o
P2

;‘-011 d connoctio ‘ , rheo-
stat I, 147, 14, 140 24, 345, B, .;/”, v,
397, 3‘)* 39 back to ‘r‘“\ gonerator O

" ha 1,

' 1CEe d with the

® the ouh nh/‘ 101 0\‘:1"0 conrec-
Y gy : ad-
from

[N (“‘L wil } ”0\‘

throngh the body tof;he

e and buoelk to the <m1 wlor
oy (o nectiong —Ll“ 11,
—07, 30, »)0”. GIVENTARSERE S TS

1" r/’.

9 “’ , to the mrnwutm .

cround u)rmo(hol ‘?5’ 20“

Ia the next positicn of the inferrupter
binding posts 8¢ and 7 will be energized,
contractions will be induced in the 1'1ght

arm and back and the current thr ough these
binding posts being contr olled by the rheo-
stet 7, Whlch 18 c(mno“tod 1 series with the
senerator G thy ough the following connac-

uml% —generator (. 25V, 25, 25/ \’. 4007

A0 rhoogee E T 130 18 120, 5o, 2 Uty .'f
hoogtet L1301 Yo ds ). 52,83 . ¥

139, 39, 39 39", to the generator (. The
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binding post 7° is connected to the rheostat I¥
by the following connections:—7°, 7¢,7,7—0,
0—3, 6—0,6, 6, ,and adjustable arm f The
current from the bindi ing post 7° will flow
through the body and retwrn through the
binding post 4° by the following connec-
tions: 4°, 43, 4, 40, 0—2, 3—0, 2, 9, 9—0,
0—4, u—-O 28 28" 28, X, 402, 40'3’ 40% , X7,
ground connec mon, 25 , 5%, 25Y7, to oenera—
tor G.

With the distributing switch set so that
the contact blocks on the line V bridge the
brushes thereof current impulses will be
transmitted to the pairs of binding posts
X», We, X4 and X¢ in the order named, and
contractions will be induced in the legs,
arms, back and abdomen, and thighs, in the
same order, the elecuodes con.tuctmo W]ﬂl
the body in the same manner as in the pre-
vious position of the distributing switch.
The pair of binding posts X will not be
energized.

With the inter rupter in poesition so that
the contact blocks on the line I1" thereof
contact with the bottem row of brushes the
binding posts 6° and 11° will be energized
and the wueﬁt thereto controlled by the
rheostat B which is connected in series with
the generator through the following connec-
tions —G, 25¥, 259, % ground connection,
g/, 44 440 vheostat B, 17,1 17, 17, 37, ""b

378 “"3 397, 39%, 39, to the Uenerafor G

The bm&mg post 6 is connected with the
rheostat B by the conductor 6¥ and the ad-
justable armi 0. The eurrent ﬁowmﬂ from
the bummsg post 6° through the body will
return to the generator uhlouOh the bind-
ing pObu 11¢ and the CODDGUCIOAS 114, 11,
111’ 31, 81v, 31=, g, 442, 445 440 o glound
connecmon 905 , 95*‘, /,ob’ to the r‘enemtor

When the interrupuel is then turned so
that the contact blocks on the line I con-
tact with the upper row of brushes the bind-
ing posts 75, and 9° will be energized and
the current thereto controlled by the rheo-
stat (which is connected in series with the
generator 33 by the following connections:—
generator G. 25> 25225 ,ground connection,
X’. 439, 43V, ‘*“ rheostat C, 167, 16, 162,
56, 36v, 3 "“ﬂ ‘x” 139 392, 39>, fo the geners
tor G. ,

The binding vost 9 1s connected with the
vheostat ¢ by the, conductor 9 and adjust-
able arm ¢7. Cwvent flowing from the
binding yect 9- tmowon bh@ uodv will return

o the genes ¢ ium | w‘ mdl“o post
Te and cennechons T, T, oT, 97 “4 bc,
43>, 43Y, 439 o, 01011nd connect on, o5 ,
257 to the aenerator

T4 the next position of the interrupter the
contact brushes on the line TT1” will contact
with the bottom row of broshes and the
brushes 3¢ and 4° will be energized, the cur-

PRI

rent to these brushes being controlled by

the rheostat D, which is connected In series

7

‘to the generator G through the following

connections —25Y, 254 25, ground connec-
tion 2’y 4937, 49k, rheostat D 15f 15, 15v, 35,

5, 352 2”7, 839, 397, 89, 39"’, back to the
Oenerator.

The binding post 3¢ is connected to the
‘heostat D through the following connec-
ion —36. 343, 30, ph, I, 1, I and adjustable
arm @ The current flowing from the
bmdmg post 3¢ through the borly will re-
turn through the bmdmo post 4° and the
following connections —4d 4 40, p% 2P 2,0
gr. 29, 20°, 298, z, 42, 4:2"’ 47‘1’ 2’, ground
connection, 257, 252 25"’, fo the generatm

‘With the 1nte1rapter positioned so that
the contact blocks on the line TI” countact
with the top row of brushes the binding
posts 10¢ and 32¢ will be energized, the cur-
rent to these brushes being controlled by the
rheostat E, which is condectezl in series with
the generator by the followinO' connec-
tions ~—oene1'at0r G, 25™, 259, ground
(’oAmcctlon, T S LN 4111 rheostat B,
145 14, 14¢, 34, 34>, ¢ i‘ y'’, 239, 397, 399, 3‘)"’
to the oenemtor G.

The bmdmg post. 32¢ is connected to the
rheostat E by the following connections:—

32e, 324, 32, 120 12, 12% “and adjustable
arm ¢’

Current flowing from the binding post 32°
through the body will return to the genera-
tor *hrouOh the binding post 10° and the
following “connections —10 10, 10», 30, 30",
308, y, 41“ 418, 41, 412, o, Qround conuec
thIlS. 25’ 902‘ 257 to the generator G

}I‘IVIDO thus described: my inve ﬂtlon what
T claim as new and desire to secure by Let-
ters Patent is:

1. In an electro-therapeutical apparatus,
the combination of a sinusoidal generator, a
plurality of electrode binding posts, circuits
connecting said generator to said binding
posts, an 1nt@1rupter n said circuits com-

2
’

..n.)

-prising a cylinder of insulating material

h‘lVan a plurality of rows of contact blocks
secured in the outer periphery thereof,
metal shaft extending through said cyhndm
and rotatably ]ourmled n benlnfrs one of
sald contacts n each row being groulded
upon said shaft, a collector ring at each end
of said cylinder, one of said collector rings
being oroundefl upon said shaft, the other
of said collector rings being connected to a
contact block in each of the said Tows, two
spaced rows of brushes mounted to %epa—
rately contact with said contact blocks, a
.:yudxronwmo driving connection between
said generator and said interrupter shaft, a
dlstubutmo switch interposed in said cir-
cuits comprising & ecylinder of insulation
rotatably mounted, & detent for holding said
cylinder in any desired position, a phu-ahty
of rows of contacts arranged longitudinally
thereof, connections between certain of said
nontacts, spaced rows of bmshes arranged
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to engage said contacts, and adjustable rheo-

_stats In said circuits for controlling the

strength of current delivered to said bmdmtr
posts, for the purpose described.

2. In an electro-therapeutical apparatus,
the combination of a sinusoidal generator, a
plurality of electrode binding posts, circuits
connecting said generator to said binding
posts, an 1nterrupte1 In said circuits com-
prising a cylinder of insulating material
having a plurality of rows of contact blocks
secuved in the outer periphery thereof, a
metal shaft extending through said cyhnder
and votatably JourlnlLd in bearnws one of
said contacts In each row Dbeing grounded
upon said shaft, a collector ring at each end

_oi said cylinder, one of said collector rings

being grounded upon said shaft, the other
of said collector rings being connected to a
contact block in each of said rows, two
spaced rows of brushes mounted to sepa-

_rately contact with said contact blocks, a

synchronizing driving connection between
said generator and said interrupter shaft, a
distributing switch interposed in said cir-
cuits comprising a cylinder of insulation ro-
tatably mounted, a plurality of rows of con-
tacts arranged longitudinally thereof, and
spaced rows of brushes arranged to engage
sald contacts.

3. In an electro-therapeutical apparatus,
the combination of a sinusoidal generator, a
plurality of electrode binding posts circuits
connecting said generator to said binding
posts, a chs‘cmbutm(y switch interposed in

said circuits comprising a cylinder of

insulation rotatably mounted, a plurality ot
rows of contacts arranged longitudinally
thereof, spaced rows of brushes arranged to
engage said contacts, and adjustable rheo-
stats in said circnits for controlling the
strength of current delivered to said TDind-
ing posts, for the purpose described.

4. In an apparatus of the class described,
the combination of a sinusoidal current gen-
crator, a plurality of electrode binding posts
a plurality of adjustable rheostats: for con.

trolling the current delivered to said bind-
ing posts, a circuit_for each of said rheo-
St‘ltS connecting said rheostats in series with
the generator, each of said rheostats having
an ad]ust‘lble contact arin counected to one
of said binding posts, connections for con-
necting the remaining binding posts to said
generator, a dlstubutmo switch nterposed
in said series circuits and last mentioned
connections for distributing the current to
the various binding posts in various orders
of succession, an interr upter also interposed
in said series circuits and said connections for
making and breaking the circuits at desired
1ntervals, and a driving connection between
said generator and said interrupter- syn-
CthIllZlIlg the making and breaking of said

1,263,431

circuits with the zero point of the current
generated by said sinusoidal generator.

5. In an apparatus of the lass de-erib ed,
the combination of a sinusoidal current (ren-
erator, a plurality of electrode binding ])O\tS,
a plurality of adjustable rheostats for con-
trolling the current delivered to said binding
posts, a circuit for each of said rheostats
connecting said rheostats in series with the
gener ‘LtOI‘ each of said rheostats having an
ad]u%table contact arm connected to one of
sald binding posts, connections for connect-
ing the remaining binding posts to said gen-
<mt01, and a (hstrlbutm r switch interposed
in said series circuits and last mentioned con-
nections for distributing the current to the
various binding posts in various orders of
succession.

6. In combination a sinusoidal 00110 ator
a plurality of electrode binding posts, cir-
cuits connecting said gener ator and said
binding posts, a distr lbutln"' switch inter-
posed 1n said circuits for dlstubutm'r the
current to said binding posts, an inter 11mter
for making and breaking said clr(‘mts in
succession, and a sync hI‘On]/HlO' connection
between said interrupter and said generator.

7. In combination an altcmatlno' current
generator, a plurality of electrode. binding
posts, circuits connecting said generator and
said binding posts, a dlstnbutmg switch in-
terposed in said circaits for distributing
the current to said binding posts, an inter-
rupter for making and breaking said cir-
cuits in succession, and a synchronizing con-
nection between said interrupter and said
generator.

8. In combination an alternating current
generator, a plurality of electrode binding
posts, circuits connecting said generator md
said binding posts, and a dlsflll)ﬂhn"' switch
interposed m said circuits for dlstnhutm"
the current to said binding posts.

9. In an apparatus of the class described,
the combination with a motor and a sinusoi-
dal generator, of an interrupter electrically
connected to sald generator, synchronizing
driving connections for said generator and
interrupter, electrode binding posts, circuits
connecting sald interrupter with said elec-
trode binding posts, and adjustable rheostats
connected in said circuits,

10. In an apparatus of the class described,
the combination with a motor and a sinusoi-
dal generator, of an interrupter electrically
connected to said generator, synchronizing
driving connections for said generator and
mterrnpter electrode binding postq, and cir-
cuits connecting said interr uptm with said
electrode blndmg posts.

11. In an apparatus of the class described,
the combination with an alternating current
generator and electrode binding post< of
cncmts connecting said generator to said
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binding posts, an interrupter in said circuits

synchronized with said generator, and ad-

justable rheostats in said circuits.

12. In an apparatus of the class described,

the combination with an alternating current
generator, of a plurality of electrode circuits
connected therewith, means interposed in
said circuits for. successively making and
breaking the same, and distributing the cur-
rent to . said civenits in various different
orders. :
. 18, Tn an apparatus of the class described,
the combination with an alternating cur-
rent generator, of a plurality of electrode
circuits, and means connected with said cir-
cuits for distributing the current thereto in
various different orders:

14. In an apparatus of the class described,

" the combination with an alternating current

20

generator, of a plurality of electrode cir-

o

cuits, an interrupter in said circuits syn-
chronized with said generator, and adjust-
able rheostats in said circuits.

15. In an apparatus of the class described,
the combination with a sinusoidal generator,
of a plurality of electrode circuits, an in-
terrupter interposed in said circuits, syn-
chronizing driving connections between said
generator and interrupter, and adjustable
rhecstats connected in said circuits.

16. In an apparatus of the class described,
the combination with an alternating current
generator, of a plurality of electrode cir-
cuits, a distributing switch interposed in
gaid cirenit for distributing the current
thereto. and adjustable rheostats in said eir-
cuits. '

- In witness whereof, I have hereunto set

my hand and seal.
JOHN H. KELLOGG. [L.s.]

Copies of this patent may be obtained for five cents each, by addressing the “Commissioner of Patents.
Washington, D, C.”



