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To wll whom it TNAY COTLCEFTL:

Be it known that I, James W. SHRYOCK a
citizen of the United States of America, re-
siding at Pueblo, in the county of Pueblo and
State of Colorado, have invented certain new
and useful Improvements in Electrotherapeu-
tic Instruments; and I do declare the follow-
ing to be a full, clear, and exact description
of the invention, such as will enable others

skilled in the art to which it appertains to

make and use the same, reference being had
to the accompanying drawmﬂ’s and to the let-
ters ot reference marked thereon which form
a part of this specification.

My invention relates to improvements in
electrotherapeutic instruments.

My 1mproved instrument is adapted to be
used where the ordinary faradic current is
required, while in addition to this use it is
adapted to pass the current automatically al-
ternately 1n opposite directions through the
primary conductor of the induction-coil. It is
also further adapted to produce what I call a
" wave-current” by shunting a portion of the
current through the interrupting device of

‘the induction - coil simultaneously with the

passage of the current 1n opposite directions
through the primary wire of the said coil.
thus producmﬂ' an effect resulting from the
combining of the alternating current and the

interrupted current. In producmﬂ' the alter-
nating current through the primary conductor

of the induction-coil I provide switches and

connections whereby one half of the battery-

current is first passed through the primary
wire or conductor of the induction-coil in one
direction, while immediately thereafter the
current from the other half of the battery is

passed through the same wire or conductor

in the opposite direction, the change being
antomatically accomplished through the in-
strumentality of a rheotome or an interrupt-
ing device, which, as shown in the drawings,
consists of an electromagnet and a steel tape
or ribbon, whose tension may be regulated as
desired, the said ribbon being made to vibrate
between two platina points or contacts, one
of which i1t normally engages, while it is

thrown to engagement with the other through
the mstrumentahw of the electromagnet.

Having briefly outlined my lmproved con-
struction, as well as the function itis intended
to perform, I will proceed to describe the
same 1n detail, reference being made to the
accompanylng drawings, in which is illus-
trated an embodiment thereof.

In the drawings, Figure 1 illustrates my

mproved mstrument Wlth the connections

made for producing a faradic current by the
use ot two cells or half of a battery composed
of four cells. Fig. 2 is a similar view with
the connections made for producing the ordi-
nary faradic current by the use of all the
cells of the battery. Fig. 3 is a view of the

same with connections made for passing half of 6

the current of the battery alternately through
the primary wire of an induction-coil in op-
posite .directions, the change of the current
from one dlrectlon to the other being auto-
matically produced. Fig. 4 isa similar view
illustrating the proper connections for intro-
ducing a wave element into the current pro-
duced by the construction shown in Fig. 3.

5

The same reterence-letters mdlca,te the same -

parts in all the views.
Let E, E' E*, and E’ designate the four cells
of an electric battery, the two cells E and B

torming what may be termed “‘one pair” and

the two cells E? and E* forming the other pair
of cells.

A is an induction-coil of ordinary construc-
tion; A’, a flexible piece of metal forming a
lheotome or Interrupter, mounted in Such

proximity to the core A*of the induction-coil

that when the current is passed through the
primary wire of the coil and the core A® en-
ergized the latter will draw the part A’ away
from a serew A’ threaded in a post A% and
thus interrupt the current which passes from
the battery through the post and screw to the
interrupter A’. The inner extremity A° of

the screw A°is preferably composed of platina
on account of 1ts superiority in points of en-
durance and conductivity.

Bis an electromagnet, and mounted in Smt-
| able proximity to the cores B’ of the coils is
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V.

a metal ribbon B? forming a rheotome or in- | One terminal of the primary wire of the
terrupter, one extremity of which is secured | induction-coil is connected with the contact B®
in a part B, while the other extremity is. | by a conductor W , whilethe other terminal of
- threaded, as shown at B, and passes through | the primary wire is connected with the electro-
5 a stationary part B’, which is engaged by a | magnet by a conductor W’ at a point remote 7o
nut B’, screwed on the threaded extremity | from the connection with the magnet of the
B*. It will be understood that by adjusting | conductor T, whereby the current in passing
the nut B’ the tension of the part B* may be | from either conductor T or W’ to the other
regulated at will for the purpose of control- | must pass through both coils of the magnet,
10 ling the rapidity of the vibrations of the said | the latter being shown as provided with two 7s
- part. The interrupter B? is normally in en- | coils. The Interrupter A’is connected with
gagement with a platina point B, mounted on | the conductor W’ by a short conductor W2
the relatively stationary part B’. Another Leading from the terminals of the secondary
platina point B’ is mounted on a stationary | coil are two conductors W?and W*, which lead
15 part B”and located on the opposite side of the | to the electrodes, (notshown,) whichareadapt- 8o
interrupter from the point B’. The inter- | ed to be grasped by the hands of the patient
rupter 1s normally out of contact with the | under treatment. | |
- point B’ when the instrument is not in use. From the foregoing description the use and
When, however, the instrument is in use and | operation of my 1mproved apparatus will be
- 20 the current is passed alternately through the | readily understood. - 85
' coils of the magnet B in opposite directions, Referring first tothe construction shown in
the part B* is made to vibrate between the Fig. 1—that is to say, when the switches H
points B" and B® as often as the direction of | and I are on the contacts. I and N, respec-
the current through the coils of the magnet | tively —the current will pass from the positive
25 B is changed, since the polarity of the poles | pole of the cell E? by way of the conductor C 9o .
B’ isreversed by passing the current in oppo- | and the switch I, the contact N, the conductor
site directions through the colls of the mag- | S, the post A*, the serew A® the interrupter
~ net. Hence if the cores B’ attract the inter- | A’, conductor W?, through the primary wire
~ rupter B® when the current is passed through ! of the induction-coil, and thence by way of =
30 the coils in one direction the same core will | the conductor W to the part B’, the inter- g3
- attract the interrupter B? when the current is rupter B°, the part B®, the conductor V, the
passed through the coils of the magnet in the | contact J , the conductor U, the contact L, the
- opposite direction; but there is an instant be- switch H, and the conductor Q to the nega-
tween the opening of one circuit through the | tive pole of the cell E* thusgiving the patient
35 magnet and the closing of the other circuit | who holds the electrodes connected with the 100
- when the magnet is deénergized; hence the. conductors leading from the secondary coil
vibration or oscillating movement of the part | the ordinary faradic current, When the
B* between the two oppositely-located platina- switches are set, as shown in Fig. 2, the course
- points. Between the battery and the mem- | of the current will be the same, exceptthatit
40 bers A and B of my improved instrument are | will pass from the conductor V to the switch 1o 5
- located three switches G, H, and I, movably | G, and thence by way of the branch conductor |
mounted and adapted to engage stationary | D tothe negative pole of the cell E, thus utiliz-
contacts J, K, I, M, N, and O, as will be here- 1ng the entire strength of the battery instead
Inafter explained. The switch I is connected of only two cells thereof, according to the ar-
.+ 45 with the positive pole of the cell IE* by a con- rangement shown in Fig. 1. o 110
~ ductorC. The switch-arm (+is connected with When the parts are connected, as shown in
~ the negative pole of the cell E by a conduc- Fig. 3—that is to say, when the switches (7,
- tor D. The positive pole of the cell E*is con- | H, and I are in engagement with the contacts
. nected with the negative pole of the cell E°by [ K, M, and O, respectively—the current may
| 50 a conductor I, the positive pole of the cell B/ be sald to pass first from the positive pole of 11 5
- 18 connected with the negative pole of the cell | the cell E* by way of the conductor C to the
E* by a conductor ¥, and the positive pole of | switch 1, the contact O, the conductor R, the
the cell E is connected with the negative pole parts B’ and B, and the conductor W to one
. of the cell E' by a conductor F.  The switch | terminal of the primary wire of the induction-
55 H is connected with the . conductor F by a coil, thence through the primary coil, thence 120
. _«.branch conductor Q, the contact O is connect- | from the opposite terminal of the primary
- ed-with the contact B®* by a conductor R. the | coil by way of the conductor W’ to the coils
' contact N is connected with the. post A* by a | of the magnet B, and thence by way of the
- conductor S, the contact M is connected with | conductor T to the contact M, the switch H,
60 the electromagnet by a.conductor T, the con- | and the branch conductor Q to the conductor 128
- tact & is connected with the contact L by a | ¥', and thence to the negative pole of the cell
.-short conductor U, while the contact Jiscon- | BE% It will be observed that in this case two
nected with the contact or part B°by a conduc- | cells only or half of the battery is utilized.
S .tor V, and thie contact K is connected with the | Tt will now be understood that as soon asthe -
05 ‘stationary part or contact B by a conductor | magnet B is-energized the 1terrupter B® will 130
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be drawn away from the platina point B’ to
engagement with the platina point B’, in which
event the circuit just described 1s broken,
and the current may now be said to pass from
the positive pole of the cell E' by way of a
part of the conductor K, the conductor Q,
the switch H, the contact M, the conductor
T, through the coils of the magnet B, 1n a di-
rection opposite the previous fravel of the
current, thence by way of the conductor W’
to one terminal of the primary wire of the
induction-coil, and thence through the pri-

- mary coll in a direction opposite its previous

L5

travel, and thence from the primary wire by
way of the conductor W, the part B’, the in-
terrupter B, the platina point B’, the part
BY, the conducétor V', the contact K, the

- switch (&, the branch conductor D to the
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negative pole of the cell E. It will be ob-
served that in this case the current from the
cells K and K’ will have passed through the
primary wire of the induction-coil 1n the op-
posite direction from that of the current from
the cells ° and E’ in the case previously de-
seribed.

After the current from the cells E° and E°
has passed through the coils of the magnet B
in one direction and the interrupter B° has
been drawn to engagement with the platina-
point B’ the current then passes through the
coils of the magnet B in the opposite direc-
tion: but during the instant between the open-
ing of one circuit and the closing of the other
the magnet is deénergized, whereby the in-
terrupter B’ will be released and will again
engage the platina point B’. Then the cur-
rent will begin its travel by way of the con-
ductor R, as already described, and there will
bea repetition of the act heretofore explained,
and this may be kept up indefinitely as long
as the parts are adjusted as shown in Fig. 3
ot the drawings. o

Now if it is desired to introduce what I call
a “‘wave element” into the current 1 place
the switch I upon the two contacts N and O,
as shown in Fig. 4, in which event the current
will pass alternately through the primary wire
of the induction-coil in opposite directions,
as already explained when referring to Kig.
3: but a portion of the current from the
cells ¥ and E? when the path through which
the current travels from these cells in un-
broken will pass from the contact N through
the shunt S and the post A%, the screw A°, the
interrupter A’. and the short wire W= to the
conductor W', whereby an interrupted cur-
rent is introduced to the alternating current.

Having thus described my invention, what
I claim 18—

1. The combination with an induction-coil
and a battery, of an interposed electromag-
net located in the the circuit of the primary
member of the induection-coil, an interrupter
located adjacent the magnet and in the mag-
net-circuit, and connections whereby as the

movable part of the interrupter is moved in

one direction, the current from one half of
the battery is passed through the magnet-coil
and through the primary member of the in-
duction-coil 1n one direction, and when the

| movable part of the interrupter is moved 1n

the opposite direction, the current tfrom the

other half of the battery is passed in the op-

posite direction through the magnet-coils and
the said member of the induction-coil.

2. The combination with an electric battery
composed of a number of cells, and an induc-
tion-coill connected with the battery, of an
electromagnet, a flexible interrupter mountecd
adjacent to the magnet, contacts located on
opposite sides of the interrupter, a conductor
connecting one of the said contacts with the
positive pole of one of the end cells of the
battery, another conductor connecting the
other contact with the negative pole of the
other end cell, a third conductor leading from
a wire connecting the positive and negative
poles of the two middle cells of the battery,
to one terminal of the magnet-coils, a fourth
conductor connecting the other terminal of the
magnet-coils with one terminal of the primary
member ot the induction-coil, and a fifth con-
ductor connecting the other terminal of said
primary member with the interrupter.

3. In an electrotherapeutic apparatus, the
combination with a battery composed of an
even number of cells, of an induction-coll and

an interrupter comprising a faradic instru-

ment:; an electromagnet, an interrupter and
two contacts located on opposite sides of the
magnet - interrupter; three switches, two of

3 .
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30"
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which are respectively connected with the posi- -

tive and negative poles of the end cells of the
battery, while the third is connected with the
battery between the positive and negative
poles of the adjacent cells; three pairs of con-
tacts, one pair being located adjacent each
switch and each switch being adapted to be
moved to engagement with either contact of
its pair; conductors leading from the six
switch contacts to the following polints re-
spectively: the two contacts on opposite sides
of the magnet-interrupter, one terminal of
the magnet-coils, two connections with the
magnet-interrupter, and one connection with
the interrupter of the magnet-coil; another
conductor leading from one terminal of the
primary member of the induction-coil to the
magnet-interrupter, and another conductor
leading from the terminal of the magnet-coil
opposite the connection with the switch-con-
tact, to the other terminal of the primary
member of the induction-coil.

4. In an electrotherapeutic apparatus, the

combination of an induction-coll and an elec-

tric source, of means introduced between the
said source and the coll and actuated by the
current from said source for automatically
passing the current in opposite direction alter-
nately through the primary member of the

105
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induction-coil, an interrupter connected with
the primary member of the induction-coil, and
means for shunting a portion of the current

through the interrupter of the induction-coil

to a branch of the primary circuit.

5. The combination with an induction-coil
and a battery, of an interposed electromagnet
located in the circuit of the primary member
of the induction-coil, an interrupter located
adjacent to the magnet and in the magnet-cir-
cuit, and connections whereby as the movable
part of the interrupter is moved in one direc-
tion, the current from one half of the battery
1s passed through the magnet-coils and the

primary member.of the induction-coil in one _

direction, and when the movable part of the

765,150

interrupter is moved in the opposite direction,

the current from the other half of the battery
1s passed in the opposite direction through
the magnet-coils and the said member of the

induction-coil, an interrupter connected with
the primary member of the induction-coil,

anc means for shunting a portion of the cur-

rent through the interrupter of the induction-

coll to a branch of the primary circuit.
In testimony whereof I affix my signature
1 presence of two witnesses.

JAMES W. SHRYOCK.

Witnesses:
- CmArLES B. CRAWFORD,
K. B. GREENLAND.
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