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UNITED STATES PATENT OFFICE.

JAMES W. POWELL, OF NEW YORK, N. Y.

IMPROVEMENT IN ELECTRO-MAGNETIC APPARATUS.

Specification forming part of Letters Patent No. 125,078, dated March 26, 1872.

SPECIFICATION.

I, JAMES W. PowELL, M. D., of the city,
county, and State of New York, have invent-
¢d Improvements in Ilectro- Magnetic Ma-
chines, of which the following is a specifica-
tion:

My mvention relates, in the first place, to
improved devices for changing the currents
of the instrument from primary to secondary,
and vice versa, and forinstantaneously revers-
1ing the polarity of either the primary or sec-
ondary current; which said devices consist,
first, of two rheotropes, consisting each of a

~ Pair of plates slightly separated, or of two cen-
. trally-divided metallic disks, the divisions of
‘each being separated from each other and con-

nected,respectively, with the positive and neg-
ative poles, in the one case of the primary and

-in the other of the secondary currents of the

instrument; and, seccndly, of a key to be in-
serted at pleasure in either rheotrope between
the two plates,or the divisions of the disks con-
stituting the same, in an aperture formed for
the purpose, said key consisting of a central
pin or column of hard rubber or other insulat-
ing material, upon opposite sides of which are
secured arms to receive the electrode-wires,
and so arranged as to be wholly separated by
the intervening central column, each being pro-
vided with a narrow strip extending part way
down the column, to come into contact with
the one and the other plate or division of the
rheotrope on either side, or to form, by a turn
of the key, a connection between the two di-
visions by contact with both. By simply mov-
ing the key, with its attached electrode-wires,
from one rheotrope to the other, a primary or
secondary current is obtained at will, while, at

‘the same time, the possibility of an aceidental

change of the current is prevented; and with
either current a quarter turn of the key quick-
ly made will instantly change its polarity with-

- out shock or perceptible interruption. Contact

between the two divisions of the secondary
rheotrope 1s automatically maintained, when
the key is removed therefrom for use with the
primary current, by means of a connecting-
spring, the contact of the spring being broken
and the secondary current through it opened
by the insulated point of the key when insert-
ed 1 the secondary rheotrope.
this spring-connection is to prevent the possi-

The object of

bility of an induection-current in the primary
current when in use, which would give the pa-
tient most painful shocks, and to permit the
adjustment of the primary current by a move-
ment of the sliding coil of the magnet. The

second part of my invention relates to elec-

trode-handles constructed with metallic ter-
minal sockets, toreceive, respectively, the wire
at one end and the sponge or other electrode
at the other, which said sockets are connected
by a metallic rod, either divided to admit of
connection and disconnection by means of a
slide, or else unbroken, the whole being fixed
and entirelyinclosed in an outer casing of wood
or other insulating material; and also to the
combinaftion of the wires ol the instrument
with said eleetrode-handles, each by means or
a pin fitting within and secured at pleasure to
sald sockets in the handles, by means of a de-
tachable socket or secrew-joint. The third part
of my invention relates to the combination of
the elastic lever or spring carrying the arma-
ture or hammer of the magnet with one arm of
a bent or U-shaped strip, secured by its outer
arm to the under side of the base-plate of the
instrument, the two arms of the bent strip be-
ing connected by a set-screw, which serves to
draw them together or to allow their separa-
tion, for the purpose of regulating the perpen-
dicularity of the hammer and approximating
the same more or less to the magnet. The
fourth part of my invention relates to the com-
bination of the platina disk, working against
the battery-connecting screw, with the elastic
armature-lever, by means of an 1nelastic plate
or strip secured to the lever so as to project
thereirom, and which tends to prevent an ex-
cessive vibration of the hammer, the hammer-
fork being likewise made inelastic for the same
purpose. The fifth part of my invention relates
to the use of a detachable ring secured at pleas-
ure, by means of a thumb-screw, to the fixed
standard carrying the magnet, so as to project
therefrom and embrace the end of the vibrat-
1ng hammer, to confine the same rigidly when
the instrument is to be transported to a dis-
tance or carrled from place to place, and thus
prevent any strain thereon or derangement
thereof. The sixth part of my invention re-
lates to the combination of the sliding indue-
tion-coil of the magnet with the base-plate of
the nstrument by means of lateral metallie
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bars working longitudinally through or be-
tween metallic standards fixed to the Dase-
plate at the rear end of the magnet, on either
side thereof, and formed at their upper ends
to embrace or partially embrace said bars, so
that the bars and coil may slide back and forth
smoothly and easily and the connections there-

of remain positively unbroken in any and all ;

positions of the coil, thus avoiding a constant
_Source of annoyance and embarrassment be-
cause of the want of such permanent reliable
connections. The seventh part of my inven-
tion relates to the use of an elastic strip of
mefal as a spring, in combination with the
binding-post ot the zine battery-pl ate, to bear
constantly against the head ot the rod carry-
Ing the latter, when the rod is fully down and
the battery is in action, so as to surely estab-
lish connection therewith and supply a con-
stant conductor, even should all other points
of contact with the binding-post and its base-
- plate be impaired by oxidation or otherwise.
In the accompanying drawing, Figure 1 is a
View in perspective of my improved electro-
magnetic machine; Ifig. 2, a plan view there-
of; Fig. 3, a vertical section taken in the ir-
regular line # x of Fig. 1, giving the greater
part of the instrument in elevation; Fig. 4, a
detached viewof the standard and hooks which
hold the sliding induction-coil of the magnet,
the rods being in section. TFigs. 5, 6, and 7 are
transverse sections through the rheotrope-key,
1llustrating the effect and operation thiereof in
its different positions. Fig. 8 is an elevation
and Fig. 9 a longitudinal central section of my
improved electrode-handle, fitted with a slide.
Ig. 10 is an elevation and Fig. 11 a longitud-
inal section of the electrode-handle without
slide.

A 1s the case or box inclosing my improved
electro-magnetic instrument; C, the electro-
‘magnet, of approved construction, secured in
the usual manner to the base-plate D of the

machine by a metallic standard, E; T, the in-

duction-coil inclosing and sliding back and
forth upon the magnet C. This coil is guided
1n its movements and supported by means of
metallic rods G G, secured on either side there-
of, and which are embraced and upheld by short
standards H H projecting from the base-plate
D at or near the rear end of the magnet, as
shown 1n Fig. 1, and which terminate eitherin
rings or eyes, through which the rods G G may
pass, or, as illustrated in the drawing, (see
Iig. 4,) in elastic hooks, to grasp and partially
inclose said rods and insure a constant con-
tact of the two. The wires of the coil are con-
nected to the rods, and a constant connection
15 thus secured between the induetion-coil and
the metallic standards H H, which said con-
nection will remain unbroken in any position
of the coil. J is the cap, covering the top of
a galvanic-battery cell of the usual form and
construction. @ a’ are the binding-posts (the
one on the cell, the otheron the base-plate of
the instrument) through which connection is
established with the carbon-plates of the bat-

tery, and b 0/ are the binding-posts throug
which a connection with the zine battery-plat
1s formed. ¢ is the head of the rod carryin,
the zine plate, and by which the latter is ele
-ated and depressed at pleasure. e is a me
tallic spring or “current-assistant,” so secure
to the metallic plate which connects the colla
through which the rod ¢ plays with the bind
ing-post b as to bear against the head ¢ of th
rod, aud thus formaconductorfor the galvani.
carrent, and insure a connection between th
rod and the post b, even though the contact o:
connection between the rod and its collar b
broken or impaired by reason of a corrosion o:
coating of the surfaces. The post «’ is con
nected with the adjusting-screw d and thepos
b’ with the magnet and its armature by suita
ble wires, in theusual manner. X is the arma
ture or hammer of the instrument, made cone
shaped, as shown in Figs. 1 and 3, and securet
to a metallic spring, f, which is itself securec
to a bent strip or plate, L, attached to a me
tallic arm, ¢, projecting from the under side o
the base-plate D, so that the hammerisuphels
1n a vertical position in front of the magnet
all as fully illustrated in Fig. 3 of the drawing
A set-screw, k, works through an aperture i:
one arm of the bent strip L into the opposit
arm thereof, so as to cause, at pleasure, an aj

proximation of the two arms, for the purpos
of adjusting the verticality of the hammer. 1}

1s a non-elastic metallic strip, secured to and
projecting forward, as shown at Fig. 3, at a
acute angle from the spring f, carrying th
nammer K; and upon the end of this strip I
1s pivoted the platform-disk 4, which comes
Into contact with the. point of the adjusting
connection-screw d. I is an adjustable fork
pivoted at one end to a pillar or support, a:
shown in Figs. 1 and 2,50 asturn up and dow1
in o vertical plane. The prongs of this forl
are made rigid and non-elastic, and embrace
the hammer K, so as to limit the extent o
1ts vibrations. I is a stiff bar, pivoted witl
the fork I, to turn upon the same axis, and pro

Jecting parallel therewith. A set-screw, 7, a

the extremity thereof, works through a slottec
aperature against the fork, whose inner end i
made sufficiently elastic to yield slightly to the
pressure of the screw, and thus receive latera
adjustment. R is a ring, upon an arm, m, sc¢
cured, at pleasure, by meaus of a set-screw, o
to the top of the standard & of the magnet, sc
that the ring may be made to encircle the up-
per end of the hammer,andrigidly confine and
secure the same intransportingthe instrument
to long distances. P N P’ N’ are rheotrope o1
commutator plates, by preference cutinto semi-
circular form, so as that when approximated

m pairs they will form cireular, centrally-di-

vided disks, as shown in IFigs. 1 to 6 of the
drawing. These plates P N are secured in
pairs upon the base-plate D of the instrument,
the plates in each pair being separated by a

narrow interval, as shown in the drawing. A
central conical aperture is formed in and be-
tween the two plates through the base-plate

= m 3 m.rTrF F EF LT 3. - -
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D, to receive a rheotrope-key, the aperture

being lined on opposite sides with metallie
stripsconnected each withitsappropriateplate,
as shown in Fig. 3 of the drawing., Two pairs

~of these rhieotrope-plates are employed in the

mstrument—one for the primary current, the
other for the secondary current. The plates
P N of the rheotrope for the primary current
are connected, respectively, by suitable wires,
the one, P, with the magunet or positive pole,

and the other, N, with the connecting-serew or

negative pole of the prunary current in the
instrument. The plates P/ N/ of rheotrope for
the secondary current are connected, respect-
1vely, the one, P/, with the induction-coil, (or
positive-pole,) and the other, N/, with the mag-

‘1net (or negative pole) of the secondary cur-
rent of the instrument. S is a rheofrope-key

or current-changer, cousisting of a pin or col-
umu of hard rubber or other non-conducting
material, made to fit accurately into the aper-
tures between the plates N P and N/ P/ of the
rheotropes,soastoprojectvery slightly through
said apertures, as shown in Ifig. 3. Upon op-
posite points of the upper end of this pin are
secured metallic arms s §/, to receive and hold
the electrode-wires of the instrument; and to
these armsareconnected narrow metallicstrips
tt, (see Ings. 5,6, and 7,) let into the surface of
the key, to extend from the arms downward,
toward the point of the latter, so as to insure
connection between the arms and the plates
N P on either side.
a width as-to tully span the interval between
the two plates N P and establish connection
between them, and are so placed relatively to
the arms as that, when the arms are placed
either 1 a right line with the front edge of

the base-plate or at right angles thereto, said

side plates shall each be in contaet with one
only of therheotrope-plates P N, as illustrated
1 Ifigs. 4 and 6, whereas, when upon an inter-
mediate line or at an intermediate angle, as
shown 1n Kig. 5, the side plates shall each be
in contact with both plates P and N, and es-
tablish direct connection between them. W
18 a metallic spring, secured to the under side
of the base-plate, beneath the secondary rheo-
trope P/ N, so as to project over the opening
therein, and when free to come into contact
with theend of the lining-plate conunected with
and projecting downward from plate P/. This
spring 1s connected by a wire with the oppo-
site plate N’ of the rheotrope, so that when
left iree 1t establishes a counection for and
opens the secondary current, which is broken
and opened by the insertion of the key into
the rheotrope; thepressureof thenon-conduect-
ing point of the key operating to push down
the spring and brealk its contact with the lin-
ing-plate projecting from the plate P/. Hence,
when the key 1s removed from the secondary
rhreotrope and the primary current is in use,
the secondary current is surely aud automatic-
ally closed, and the danger of producing an
1duction-current when the primary current
IS in use, by an opening of the secondary cur-

Thesestripsttare of such

rent, is avoided. By the useof the key S with
either rheotrope the currentisinstantly closed

or opened, at pleasure, by turning the key one-

cighith of a circle in the one direction or the
other, as the chse may require, while the po-
larity of the current is instantly changed by
urning the key one-quarter of a circle, as 1l-
lustrated 1n Ifigs. 4, 5, and 0.

At the same time all possibility of a change
of the current from primary to secondary com-
municating a severe and injurious shock, as
has happened in the use of the pivoted rheo-
tropes heretoforeemployed,is wholly avoided;
for a change in the currents can be made only
by clianging the key from one rheotrope to
the other, which may be quickly done when
required, but cannot occur by accident. The
key.- may be turned slowly in the sccondary
rheotrope to reverse the polarity of the cur-
rent without danger of interrupting it, but
must be turned quickly in the primary rheo-
trope. B B/, Figs, 8, 9,10, and 11, are my im-
proved “universal” electrode-handles. These
consist each of a suitable outer casing, made
wholly of wood, rubber, or other non-conduct-
g material, in the ends of which are inserted
and secured metallic cone-shaped sockets ¢ ¢/,
(see Fig. 11,) to receive conical metallic pins
v 9/, which, when insertedinto the sockets, are
secured by meansof astud,w, projecting there-
from, and which passesinto a right-angled slot
in the socket, to form a ¢“Dbayonet-joint;” or a
threaded socket may beused to receive a screw
instead of a pin, ». The outer ends of these
pins ¢ v/ are inclosed with wood or other non-
conduocting material, to form the outer end of
the handle; and an insulated wire connected
to the pin passes outward through the insulat-
mg material, as illustrated in the drawing.
To the pins ¢/, fitting into the sockets at the
opposite end, are secured the several forms of
electrodes employed. Instead of securing the
electrodes to a detachable pin, ¢/, fitting into

a socket, ¢/, the tang or end of the metallic

shank of the electrode may be fitted and per-
manently secured into the end of the handle,
as illustrated in Ifigs. 7 and 8. The sockets ¢
¢’ at each end, where the electrodes and elec-
trode-wiresare bothmade detachable, as shown
in Figs. 9 and 10, or the socket ¢ at one end
and the end of theelectrodeatthe other, where
the latter 1s permanently secured in the han-
dle, as shown in Figs. 7 and 8§, are either con-
nected with each other permanently by means
of a metallic rod, strip, or wire, Y, Fig. 11,
extending from one to the other, or otherwise,
by means of a rod or strip, Y/, I'ig. 9, upon
which is fitted a sliding collar or plate, X, mov-
Ing upon the rod or strip to and from the end
socket, so as to establish or break, by a move-
ment thereof, the connection of the one with
the other; thismovement being produced, at
pleasure, by the operator with his finger by
pressure upon a button or knob, Z, projecting
from the sliding plate or collar outwardly
through a slot in the handle, as shown in Figs.
7Tand 8, In these improved handles there is
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no metalorother conducting medium exposed,
either upon the surface or at the ends, so that
all possibility of the patient or oyemtm Ié-
cerving a shock of electricity from the exter-
nal surface of the handles unintentionally, as
often happens with the ordinary handles, is
wholly avoided. Again, the ]mbllm of w r
ting and oxidizing the electrode cords, or of
entanglingand breaking them,incidentto their
connectmn with the old sty 1es of handles, is
avolded in the use of these improved handles
and, 1n addition to the protection afforded i in
the COIlHeLtIOI]b of the wires intheir electrodes
by their inclosure within the insulating-han-
dles, the currents may not only be mstautl;y
dosed or interrupted,at pleasure, by a simple
movement of the slide through the pressure
of the operator’s finger upon the knob Z; but
1t will remain opened or closed without further
~attention until a further movement is made.
This device for opening or closing the current,
at pleasure,is of especial 1mp0rtance in the use
of uterine electl odes, or electrodesto be intro-
duced 1nto any of the cavities of the body, and
for application within the nose, throat, or rec-
tum, as the current of electr101t3 1S therebvr re-
strained from passing until the desired point
of application is reached.

In some cases, instead of using cone-shaped
sockets and counterpart conical pins, I use a
serew 1n the stead thereof, in attaching elec-
- trodes to their handles.

I claim as my invention—

1. Arheotrope and polarity changer for elec-
tro-magnetic machines, consisting of a pin or
key, formed of or covered with a non-conduct
ing material, to be inserted between two adja-
cent memlhc plates, connected, respectively,
with the opposite poles of the mstrum ent; S’lld
“key or pin being fitted on opposite S1des with
metallic strips, either of them being wide
enough to span theinterval between the plates,
and each connected with an arm or other suit-
able device for holding an electrode cord or
wire, all substantially as and for the purpose
herein set forth.

2. A metallicspring connected with one pole
of the secondary current in a magneto-electric
instrument, placed in contact with that plate
or division oi the rheotrope which isconnected
with the opposite pole of said current, and ar-
ranged to be retracted by an insulated pin or
Lev tobeinsertedin ther heotmpe all substan-
tially in the manner and for thepurpose herein
set torth.

3. An electrode - handle constructed, sub-
stantially as herein descmbed of m(.,talllc ter-

minal sockets, connected by a metallic rod or
strip, and fixed and wholly inclosed within an
outer casing of wood or other non- conducting
material.

4. A metallic slide, arranned within theelec-
trode-handie of an electro mqnuetlc machine,
and operating to establish or bre,fLL at pleas-
ure, a connection between the termmal sockets
of the handle, substantially as and for the pur-
pose herein set forth.

O. A tapering metallic pin attached to the
electrode or electrode-wire of an electro-mag-
netic machine or galvanic battery, and secured
within a counterpart terminal socket in an
electrode-handle by adetachablejoint, substan-
tially as and for the purpose herein set forth.

0. A bent or U-shaped strip or fork, con-

tracted, at pleasure, by a set-serew, and mter
posed between the elastic armature lever of an
electro-magnetic instrument and the device by
which it is_ secured to the base-plate, for the

purpose of adjusting the perpendicularity of

the hammer, substantially as herein set forth.

7. A non-elastic metallicstrip, interposed be-
tween the battery-connecting screw and the

elastic armature-lever of an electro -magnetic
instrument, and attached to said lever, sub-
stantially as and for the purpose herein set
forth.

3. A detachable ring or clasp, secured to a

fixed support in an eleutr&maonetlc mstru-

ment, and combined with the armfttmc—-level
or hammer of its magnet, to confine and secure
the same for tmnspmtatlon substantially as
herein set forth.

9. The combination of lateral metallic rods
with the sliding induction-coil of an electro-
magnetic Instrument, and with metallie stand-
ards to grasp or encircle said rods and permit
a free, longitudinal, sliding movement of the
coll without breaking the contact of the rods
and standards, so as to afford constant, unbro-
ken connection between the coil and the stand-
ards, and through them with the electrodes of

‘the Instrument, substantially as herein set

forth.

10. An elastic metallic strip or spring, in
combination with the binding-post of the zine
plate of the battery of an electro-magnetic in-
strument, and with the rod carrying said bat-
tery-plate, all substantially as and for the pur-
pose herein set forth.

JAMIES W, POWELL.

YWitnesses:
JOHN 1VES,
FREDERIC C. BAXLETT.
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