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To all whom it may concern:
Be 1t known that I, WiLLiAM P. HORTON,

Jr., a eitizen of the United States, residing at

~Cleveland, in the county of Ouyahom and
5-tate of Oth have invented a certain new
- and useful Implovement in Methods of and

Apparatus for Administering Therapeutic

Electricity, of which the followmw is a full,
. . clear, and exact desellptmn 1eferenee bemo'

10 had t0 the accompanying drawings.

If a high-potential induced current and a
low- potenmal continuous.current be admin-
istered at the same time to the human body,
the therapeutic effect is very much enhanced

15 over that produced by either current alone.

I haveinvented an apparatus which may be
called a “* medical battery,” which byits pecul-
iar arrangement and connection may produce

- sucheun ent and a voltaic current and cause
20 them to flow through the patient and through

a governing 1681&)1&]106 which may keep down

the voltaic current without correspondingly

Increasing the induced current. The inven-

tion 11101udes both this apparatus and the

25 method by which the same operates.
The apparatus consists of a pair.of voltaic

cells, an inducing-coil, a vibrator in series

with the coil and thus adapted to make and
- break the circuit through the coil and cause
30 1t to produce an induced current, a governing
- resistance separate from the coil,whereby the
currentmay be regulated withont varying the

coll, and such electrical connection that one |

- cell locally operates the vibrator by leading
35 through it and the coil and the other cell is
on a cireuit which passes through the gov-

~erning resistance and the patient, but in so

doing divides into two paths, one of which
leads through the coil and the other through
the first cell and the vibrator when closed.
The inducing-coil which I use is a magnetic
intensifying-coil,being butafew turnsaround
a solid bar, and produces an extra induced
- current instead of a secondary current. The
45 vibrator is operated dir ectly by the magnet-

ism of the core. There is a metallie sleeve

40

surrounding the c¢oil, which softens the in-
duced current, redueing 1ts jarring effect.
Now the parts and connections being as

' cireuit el_osed the carrent from the second

cell travels along the same conductor as the
current from the first cell through the vi-
brator and the patient receives the voltaic
current from the second cell, and when the 5j3
vibrator opens. the local circuit the patient
receives the extra induced current from the

¢oll and the thus modified voltaic current

fromthesecond cell,whichnow passes through
the patient and the coil. Thus at all ana%i.r 60
whether the vibrator is closed or open, the
patient receives the current from the second
cell, and this is modified when the vibrator
opens the local circuit by the extra induced
current from the coil.- 65
The drawings are a clear 111115131&1;1011 of my
apparatus. 1
Figurelis a plan bhel eof.

Fig. 2 1s a mde

'eleva‘omu , partly sectional; and Flﬂ' 3isa dia-

gram of the component pm ts and their con- 4o -
nectlons

Referring to the parts by 1ebte;t&, A repre-
sents a 5111table base which is preferably the
top of a shallow box a, having the sides a'
and the bottom a?. 75

B" B* represent the two voltaic eolls which
may be covered by a suitable shleld (indi-
cated by the dotted line O in Fig. 2.)

C is the coil, whichis sunply an intensify-
ing-coil eonsmtlnﬂ" of a few turns of compara- 8o
tlvely large wire ELlOlllld a solid core ¢ be-
tween the heads ¢'.

D represents the vibrator, which consists
of an armature d,sécured to one end of a
spring-strip d’, and the other end of which is 85
rigid with a sleeve d2.  This sleeveis clamped
a,d;] ustably to a stationary vertical stud d° by
means of a set-serew d*. This construction

of vibrator, however, is not my invention.

I 1eplesents the pomt with which the vi- 9(15
brator is adapted to make or break connec-

tion.
I represents a switch for opening Lhe Cir-

cuit from the cell B* through the patient, and

G G’ represent the bindingﬁposts with which g5
the conductors from the patient are con-
nected. These conductors may terminatein
handles, which the patient grasps, as indi-

cated by H in FKig. 3.

It cons1sts of 100

50 above stated, when the vibrator has the local |

J represents the resistance.
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a set of spools of very fine wire J'.
spools are connected together in series, and
cach spool is also connected with a head j~.
These spools are contained within the box ¢

below the base-plate A, and their heads are

inthedepression «° inthatbase-plate, These
heads are adapted to contact with the plun-
oer 74 carried by the knob 7°, which slides in
a slotted plate j°, which is connected with the
binding-post G'. A washer and a nut 77,
Screwed to the knob beneath the plate 7° se-
cure the knob slidably to that plate, while a
spring ;% surrounding the shank of the plun-
oer and bearingatoneend againstthe plunger
and at the other against the knob, gives the
plunger the desired spring-pressure against
the heads 7°. The head ) is also provided,
which has no resistance, but is directly con-
nected with the line.

Nowwhenthe plungeris in contact withthe

first spool—that s, the one at the left hand in

the drawings—the circuit must pass through
all of the spools. When the knob is moved
to the right one head, the resistance in the
first spool 1s cut out,and each subsequent
movement cuts out the preceding spool until
when the knob is at the extreme right the
total resistance is cut out. As shown in the
drawings, the first three spools are of one
thousand ohims’ resistance, and the next two
of five hundred each, and thusthe resistance
inserted into the line may be four thousand,
three thousand, two thousand, one t.wusand,
five hundred, or zero ohms. It is to be ob-
served that these spoolsare all wound in the
same direction and around metallic centers,
wherefore they have self-induction, which re-
duces and thus governs the extra induced
current from the coil C. Thus the cutting

out of resistance simultancously increases |
both the voltaic current and the induced cur-.

1rent.

1he cleetrical connections are indicated by
numerals.

1 isthe line from the positive pole P’ of the
eell I3’ to the coil.

2 is the line from the coil to the vibrator.

5 1s the line {rom the pomt L to the nega-

tu e pole N' of the cell I3, this comhtutnm
thelocal cireuntt through the coil and v 1b1'at0r

4 1s the line from the positive pole P<of the
cell I3° to the switch F.

5 1s the line from the switeh F fo the bind-
ing-post G

6 is the line from the binding-post G’ to the
resistance.

7 is the line from the resistance to the vi-
brator, and S 1s the line from the positive
pole of the cell B’ to the negative pole N? of

the cell 132

YWhen the vibrator stands in the position
shown in the drawings, the current from the
cell B’ travels locally in the direction of the
arrows along the'circeuit composed by the line
1, the coil C, the line 2, the vibrator, the
pomt E, and the line 8. At the same time if

the switch I is closed (1L is shown open in |

These |

the drawings) and the hinding-posts G and
G are connected through the patient a shunt-
circuit is established via the line 8§ through
the cell B? via the line 4 through the switch

I' along the line 5 through the patient, via

the line 6 through such portion of the resist-°

ence as the knob cuts in, and via the line 7
to the vibrator. As the resistance of this
circuit, however, is several thousand ohms,
while the eircuit through the vibrator is pret-
erably only the fraction of an ohm, the cur-
rent which the patient obtains from the cell
B’ is immaterial, but he obtains the full cur-
rent from the cell I3~

The current from the cell B, traveling
around the coil C, energizes its core ¢, and the
armature is drawn toward the core, thus
breaking the circuit at the point K. The
cell B’ is thus out of circuit; but if the switch
It is closed and the patient holds the handles
[T the current from the cell I3* passes from 3,
as before, through the patient and the res: ist-
ance to the v1br{1t0rj and from thence via the
line 2, the coil C, and the lines 1 and 3 to the
necative pole N*? this passage through the
coil being possible because the voltaie cur-
rent from B’ through it has ceased. At the

same time the patient receives the extra in-

duced current- caused by the magnetism of
the coil which travels alonfj the conductors
2, 7,6,5,4, 83, and 1 in the direction of the
arrows, and thus through the patient and the
resistance.

The current from the second cell is so re-
duced by the resistance of the patient that it
does not energize the coil sufficiently to re-
tain the vibrator, and the latter springs back
by its own resilience and closes the local elr-
cuit. Thus the patient receives alternately
rst the voltaic current from the cell B* and
an insignificant portion from the cell ' and
then the voltaic current from the cell 3*,modi-
fied by the extra mduced current fmm the
coil C.

The cutting out of resistance, which is dis-
tinct from the windings of the inducing-coil,
increases, as desired, the quantity of current
which the patient receives without reducing
the induced current, and by this means a,
more beneficial currentisobtained than where
the regulation is caused by governing the
electromotive force of the induced current by
shielding the core, as is the usual custom, or
where the regulation is such that asone cur-
rent increases the other decreases.

Having described my invention, I elaim—

1. The method of administering therapecu-
tic electricity which consists in supplying the
patient alternately a quauntity of voltaic cur-
rent and then a quantity of voltaic current
modified by the extra induced current from
a magnetic coil and governing the quantity
by an interposed self-inductive resistance
which allows the simultaneous increasing of
both the voltaic current and the indueced cur-

liel’lt&

2. In a medical battery, in combination, a
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Source of voltaic electricity, a

622,929

souree of in-
duced electricity, sunitable connections where-

by both may pass through a patient at the

same time, and an induectively-wound resist-
ance and means for varying the amount of
the same which is in eircuit whereby the two
currents may be increased simultaneously.

5. In a medical batter y, in combination, a
voltaic cell, suitable connections wheleby a
current therefrom may flow through the pa-
tient, and aninducing apparatus whmh forms
part of this circuit :?Lt the time the induced
currentis taking place whereby this induced
current simultaneously flows through the pa-
tient, and a governing resistance whleh 18

separate from the mducmg apparatus.

4. In a medical battery, in combination, a

~ voltaic ecell, suitable connections whereby a

AS

current therefrom may flow through a pa-
tient, a magnetic intensifyinfr ¢oll causing
an G‘KTI a mduced current in the circeuit WhGlG
the voltaic eurrent is flowing, said coil being
surrounded by a metallic sleeve whereby the

induced current is softened.

25

30

35

5. An apparatus consisting of two voltaic
cells, an inducing-coil, a vibrator in series
with the coil and thus adapted to make and

‘break the circuit through the coil and cause

1t to produce an induced current, and a gov-
erning resistance, and such electrical con-
nections that one cell locally operates the vi-
brator by leading through it and the coil and
the other cell 18 in a circuit which passes
through the governing resistance and the pa-
tient, but 1n 80 domcr dividesinto two paths,
one of which leads thr ough the coil and the

|

other through the first cell and the vibrator
when elosed |

6. A medical ba,ttelyconmstmn of the vol-
taic cells B’ B* the magnetic coil C, the vi-

brator D ad&pted to be operated thereby, the

point K with which the vibrator makes or
breaks contact, the governing resistance J,

40

the lines 1, 2, 3 connecting the cell B’ locally

through the coil, a line 4 leading from. the
cell B¢ and adapted to continue through the

patient to the vibrafor, and a line S connect-

ing the pole of the cell B’ with which the line
1 is connected with the pole of the cell IB*
with which the line 4 is not connected, sub-
stantially as déscribed.

7. In a medical battery, in combination,
the cells B’ B?, the coil C, the vibrator D, the
point K, the resist.:mee J the switch I‘ the
binding-posts G and G, ‘the line 1 leadmn
from the cell B’ to the 011 the line 2 from

the coil to the vibrator, the line 3 from the

point E to the other pole from the cell B,
the line 4 from the cell B* to the switeh, the
line & from the switch to the binding-post G,
the line 6 from the binding-post G’ to the re-
sistance J, the line 7 from the resistance to
the VlbratOI, and the line 8 connecting the
remaining pole of the cell B® with that pole
of the cell B which is connected with the line
1, substantially as described. | -
In testimony whereof 1 hereunto affix my
signature in the presence of two witnesses.
WILLIAM P. HORTON, Jr.
Witnesses: |
PaILIP E. KNOWLTON
E. L. THURSTON.
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