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UNI1TED STATES PATENT OFFICE.

JEROME KIDDER, OF NEW YORK, N. Y.

IMPROVEMENT IN MAGNETO-ELECTRIC MAGHINES.

-

Speeification forming part of Letters Patent No. 41,927, dated March 15, 1864,

Do all wwhom 16 may concern: |

Be it known that I, JERoME KIDDER, of
No. 429 Droadway, in the city, county, and
State of New York, have invented certain
new and usetul Improvements in Magnetie-
Lilectric Machines; and [ do hereby declare
that the following is a full clear, and exact
description of the same, reference being had
to the accompanying drawings, forming part
of this specification, in which— o
- Ifigure 1 is a top view of a machine with my
improvenents. Fig, 2 is a vertical section of

the same in the plaue indicated by the line z

v in IFig. 1. Ifig. 3 is a horizontal section of
tue same, showingthe parts above the plane of
section, and representing them in inverted po-
sittons.  Tig.4is a vertical scetion of theelee-
tro-magnet.

Similar Ietters and numbers of reference in-
dicate corresponding parts in the several f1g-
ares. _ _ - - o

L'e object of my invention is to enable the
character of the carrents obtained by a mag-
netic electrie machine to be varied in a very
great degree, more especially with a view to

apply electro-magnetism to the cure of disease,.

though the variations produced may be ad-
‘antageous for other than . medical PUrPOSes.

The invention consists, first, in the employ-

ment of-two helices, or systeuis of helices, so
combined and arranged that the current
or currents of one belix or system may be
added to the carrent or currents of another
helix or system, or that the current orcurrents
of one helix or system may be made to run in
opposition to the current or currents of an-
other for the purpose of cutting oft the power

by amr opposing current or currents, the ten-

ston thus remaining the same while the power
varies. = ' '

It consists, secondly, in the combination of
a metallic strip or wire coiled around a helix,
witharrangementfor metallic connection u pon
the said strip or wire to any desirable point
lengthwise of the helix for the purpose of re-

ceiving the induced current through a closed

circuit, and thereby ecutting off the current
from the inner coils of the helix.

1t consists, thirdly, in the employment of a
multiplier so arranged that any one battery of
a series can beused,or anynumber arranged
In any positionsinthe series may be combined.

It consists, fourthly, in the construction or ar- |

|

| rangement of the electro-magnet and vibrating

armature or hammer in such a manner as to
make the poles of the magnet and the arma-
ture or hammer relatively adjustable toward
or from each other to command uniform vi-
bration ander different degrees of battery-
power without altering the tension ofthespring
whiell draws back the armature or hammer.

It consists, fifthly, in the application to the
spring which carries the vibrating armature
or hammer of an adjustable clamp to regulate
the vibrating length of the said spring, and
thereby more perfeetly control the rapidity of
the vibrations, making them faster or slower,
as may be desired.

It consists, sixthly, in a novel system of ad-
Justablescrews soarranged in a stationary bar
or bars and in relation to & series of disks or
their equivalents, forming the termini of the
several wires of the helix or Lelices, as to serve
the purpose of bringing the currents of the
satd wires, or any number of them, to two fixed
electrodes to which the conductors are t¢ be
attached. .

To enable others skilled in the art to make
and use my invention, I will proceed to de
scrive 1ts construction and operation with ref-
erence to the drawings.,

A 18 the base or stand, of wood or other non-
condueting material, which supports the ma-
cliine made in the form of .a box, which is adi-
vided by a partition, A/, into two cowmpart-
ments, of which one contains the helices and
maguet and some of their appurtenances, and
the other contains the battery.

B B/ B* are carbon-cups forming the nega-
tive element of the battery, and € C/ 2 the
zines forming thepositiveelementof the same.
The cups are set in suitable seats in the base

A, and the zines are held in screw-clamps D

D’ D? secured -to a hinged lid, If, which cov-
ers the battery-compartment of the base, and
which serves as-a convenient means of raising
all the zines simultaneously out of the cups.
The bottoms of the cups restonmetallieserews
H, one under each cup, to- which are attached
‘the wires 4 ¢/ 4%, (see Fig. 1,) which conduct the
positive currents from the cups, the said wires

‘passing to the hinges ¢ ¢/ ¢ of the wooden lid

I%, which correspond in number with the bat-
tery-cups, and fromthese hingesthe said wires
lead to metal studs secured in the lid F. Of

‘these studs, which are shown in Fig. 1, there




v

fﬂ:.ﬁ.i@ﬁ?

are two sets, one marked & 7mn, and the other | (', preciselylike (), secured to the lid G. This

E* [Fm* w#, each seb arranged in an are con-
centric with the center of motion ¢ or €* of one
of two switches, I’ P*. The studs k £* are
connected by a wire, k5%, the studs { * by a
wire, I¥*, the studs m i by the wires J J
and (,hmp D/, and the studs n #* by a wire
n** and the said studs, switches, and con-
nections constitute the multiplier,. The wire
¢ from the cup B/ leads o the stud m, that
I’ from the cup DB’ to the stud ¥, and that
i? from the cup B? to the stud ?.*:*‘, while the
negative curreutb are conducted from the zines
C C’ C?by wires j §' 4% from the screw-clamp U
to the stud », from the clamp I)® to the stud
1*. By thuS armngement of connections and
switches of the multiplier, and a proper adjust-
ment of the switches on the studs, the cur-
rent.from either one'of the cups may be used
separately, or the currents of any two, or of
the whole three, may be combined, and the cur-
rents may be bmuﬂht in either direction to a,he
S 1tﬂhes, to De paseed thence through the tw
helices H II’, which are attached to the 11nder
side of the wooden lid G, which covers the
larger compartment of the Dase A, the said
lid being hmged to the partition A’ by two
metal hmﬂes J 7%, with which the center pins,
e.e*, of the 51&’1&]16.\ D P* are vmmeuted by
W ires ¢ o'%, |

- 1tach of the helices I[ H* is (*01111)0.50[] of 2
coil of coarse wire, extending in one or more
(say two) layers the entire leugth of the lelix,
and two coils of finer wire, each of many lay-
ers, and each may theretore be considered as
a series of dielices; but it will be sufticient, in
describing my apparatus, {o speak of them as
telices. Thse first end of the inner coil of the
coarse wire of the lirst helix, I3, is soldered to
a motal stad, », Figs. 1 and 3 i\ 1116111\ secured
in the lid G, "and w hich is also connected by a
wire, 2o, with g stud, », which is also secored
in the Sfud lid. « The smd wire enters the helix
at 1, I"igs. 1 and 3, and, having been coiled in
the helix, the said wire leaves the helix at 2

and is soldeu d to astud, v, and connected by
a wire, 27, with a stud, w. The inner coil of
the corre sponﬂmn (,mrse wire of the other
helix, I/, is soldered to a center pin of a switeh,
D, which i is arranged above the Iid G- to move .-
betweeu the 5tnds u and v, above meutmned
and the said wire enters the helix at 3, and
having been coiled in the helix, leaves it at 4 |
and 1)‘1;'::8(’:8 round, as indicated by the numeral
206 1n Nigs. _1 and .3 and conneets with an an- |
gle- pl‘lte, y W hich is secured to the inside of
the lid Gr, and which, when the lid is closed, ;
comes in contact w 1th a metal spring, I3, which
is secured to the bottem of the bO\A and
tiis spring- is conuccted by a wire, 27, (see
'ig. 2,) with ono end of the coil of the U-
snaped electro-magnet 7, which is erscted up-
i the bottom of the said box, the other end
ct' the said coil being connected with a spring,
| precme]y similar to R, which, when the lid
G is closed, is in contact w 1t11 an an gle-nlate,

to the otherof the btmh w and .

plate )/ 1s soldered to the bolf O, which holds
one end of the vibrating spring K , to the other
end of which the armatuare p/ of the magnet p

‘18 attached, the said armature and spring re-

sembling a hammer, and the tension of the
said spring tends to draw the-armature froh
thepoles of themagnet. A wire, 20, also leads,
as shown 1n Figs.1and 3,from the angle-plate
(), with which the last-mentioned end of the
aforesaid coil of the heln’: H’ 1s econnected, to
the two studs & ¥, Fig. 3, secured in the lid
G. These studs constitute parts of two series,
a" o'y ¢ d’, which will be hereinafter “mllv (de-
c;cubed |

The connections of the fine coils of the l;eh-
ces H H’ are shown in Fig. 3 in red eolor.
The first end of theinnercoil of fine wire of the
helix H 1s soldered at 6 (see I'ig. 3) to the wire
20, whichi connects it with b b" and with the
last end of the coarse wire of the helix H, and,
having been wound in several layers ﬂround

the coarse wire of the helix H, comes out at 7

and passes to the other hielix, H’, which it en-
ters at 5, and, having been wound in several
layers fuound the coarse wire of that helix,
comes out at 9, and is there soldered to a wire
or metal, 21, connected with the two studs e¢’
secured in the lid .. The first end. of the
outer coils of fine wire is, like that of the inner
one, connected, as shown at 10 in Ifig. 3, with
the last end, 9, of the second coils, ..md 11.:11.1111’?
passed around the first helix, H, OOH!Lb out a
11, entering the Lelix H at 12 ..-md coming ouf
at 13 wher{, it is soldered to a wireor si'ri'p of

'metal, 22, connected with the studs d f?’ se-
eured in the lid G. -

The helices receive the eurrent from the bat-
terythroughtheswitceh S,before mentioned,and
o similar switeh, T, w lm,h 18 movable from one
The center
pin, T#, of the switeh ' is connected by a wire,
28, with the hinge f'of the lid G. The other
hmfre,j*“, of the lid 1s connected by a wire, 29,
with the metal stand I,which is secured to tlm
top of the lid G to earry the platinam-pointed
stop-screw J, against which the armatare or
hammer-sprmn K stops when it rises, after the

attraction of the magnet p ceases, the ninges f

and /%, 1t will be 1'emembered are conuected
with the batte:g -switches P P*, as shown in

| Fig. 1.

The switches S and T are to change the ends
of the coarse wire, of which the inner coil of
the helix H is composed making the primary
currént pass through it in one or the other di-
rection, so that the .atter currents are made
either to add to or eut off the power of the cur-
rents of the other helix, I, at option,and thus
a current of fixed and deﬂmte tension may be
secured while its power is varied.

The studs @ b ¢ d and o’ V' ¢’ &', hereinbefore
described, are arranged in two TOWS and ter-
minate outside of the lid & in disks or button-
like heads, and over the two rows there are
arranged two metal bridges, Y Y/, (shown in
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Fig.1,) which are secared to the said lid. The | clamp and the bolt O. By bringing the clam

bridge Y, sitnated over the studs a b ¢ d, has
screwed through it,in positions corresponding
with the said studs,a row of screws, a* b* ¢* d*,

and the bridge Y/, situated over the studs a/ I’ |

¢’ d’, has serewed through it, in positions corre-
sponding with the said studs or rows of screws
a’* b™* ¢'* d'*, each one of the said screws being
directly over one of the studs, and the said

~screws are furnished with heads of such form

as to permit them to be taken hold of by the
thumb -and fingers and turned to bring them
into or out of contact with their respective
studs.  The bridge Y is connected, by a wire,
20,with an electrode marked + in Figs.1and 3,

and the bridge Y, by a wire, 24, with an.elec-

trode marked — in the same fignres. Thestuds

and screws serve as the means for combining

the several coils of the two helices in variouns
ways, 80 that their currents may be developed
in them together or separately, thus giving
ditterent characters to the currents, as may be

desired, and as will be hereinafter described.

Kach pair of studs—that is to say, each two
opposite ones of the two rows—have a metal-
lic.connection. Those a a are connected by
a wire, 39, (see Fig.3,) with the stand I, before
(lescribed. When the machineis in operation
one of the secrews in the bridge Y is always
screwed down upon ils respective stud, and

some oue of the other screws in the opposite.

bridge, Y, is-screwed down to its respective
stud to bring the two bridges, and consequently
the two electrodes, 4+ and —, into the circuit
of the coil or coils, as will- be hereinafter ex-
plained. - ~ |

The two soft-iron cores of the magnet p have
holes drilled in their extremities, and these
holes are tapped for the reception of two iron
SCrews, g ¢’, which, by being made susceptible
ot being screwed up or down, constitute ad-
Justable poles that may be brought relatively
nearer to or farther from the position occupied
by the armature p’ when the eircuit through

the magnet is broken and the vibrating spring

K 18 in contact with the screw J, so that the
armature may be made to vibrate equally well
under a strong or weak battery-power.: ,-

~ The relative mobility which shortens or
lengthens the distance between the magnet
and armature may be obtained by making the
lid G adjustable higheror lower. Ineither of
the above modes of adjustment the distance
between the armature and magnet is varied
without altering the tension of the spring

which draws the armature away from the mag-
- net. | |

E is the adjastable clamp for regulating the |

vibrating length of thespring R. This clamp
18 fitted to slide lengthwise of the spring on a

plate, E? which is firmly secured on the top.

of the lid G, and is furnished with a screw,
I¥, the screwing down of which at the same

time secures it to the plate E2, and tightens i |

upon the spring in such manner as to prevent
any vibration of the latter between the said

nearer to the armature p’, and so siortening
the vibrating tength of the spring, the vibra.
tion is made quicker, and by setting back the
clamp an opposite result is obtained.

-t ¢t are thin strips of metal wound aronmdl

each of the helices H I’ from one end to an-

other, and having their several turnsinsulated
from each other, The two ends of each of
these strips are secured to the metal supports
U and U/, in which their respective helix is
supported nnder each helix, and paraliel with
the axis thereof, thereis a straight fixed bar,
W, which is secured to thelid G by means of
two metal brackets, X and X, the formrer of
which is also connected by a wire, 30, with the
support U to make a metallic counection be-
tween the said bar and one end of the strip L

In the bracket X there is provided a slot
through which passes a straight metal rod, V,
one end of which is made with a clasp, V7, to
fit and slide along the fixed bar W, and the
other is formed with a handle, V2, which pro-
trades through an opening in one end of the
box A. The end of the said rod V, on whieh
the clasp V'is provided, is also furnished with
a roller, V3, which bears against the-strip ¢,
and whieh, by the longitudinal imovement of
the rod V, is moved longitudinally upon the
helix, by which means a metallic connection
is made with the strip ¢ at any desirable dis-
tance from the support U, where there is an-
other metallic connection. When the connee-
fion is so made the strip ¢ receives the induced
current of the helix in its closed eirenit, and
S0 cuts 1t off from the coils beneath the por-
tion of the said strip between the support U
and the roller. This contrivance is useful to
cut offa current which is produced with strong

-battery-power (without the use of the piston

or core of wires being introduced) to apply it
to the most sensitive parts of the body. It is
also useful to preveut aecident by the strong
shock which is liable to be received in start-
wg the machiue before the piston or eore of
wires is withdrawn, | |

I will now describe the operation of the ma-

ehine. |

Suppose, {or example, the battery-switch P
on the stud 7, the switch P on the stud m*,
the switelh T on the stud x, and the switeh S
on the stud u, as shown in Fig. 1. The cur-
rent 18 received atl, and passes, as may be
traced in Kig. 1, throngh the switch P, wire
¢/, hinge f, and wire 28, as indicated by arrows

1a I'ig. 1, to the switch T; thence through the

stud @ and wire 25 to the end of the helix H,
which it enters at 1, and, passing through the

| inzer coil of large wire, passes out at 2, and

proceeds thence along the wire 32 to the stud
%, through the switeh S and wire 31, to the see- -
ond helix H’, which it enters at 3, and mak-
ing the circuit of the coarse wire of the said
helix comes out at 4, and passes along the wire
20 to the angle-plate Q; thence through R, and
through the wire 27, to the coil of the magnet




p, whence it passes by the wire 33 to the an gle- f
piece @/, through the spring R/ up to the bolt
0. From thence it passes along the spring K
to the screwd, through the support 1, and on-

ward along the wire 29 to- the hmge 1, and
thence dlong the wire ¢* and switch P* to the
disk m, which is the negative of the battery.
Thecurreunt passing through the coil of the mag-
net p causes the armature p’ to be attracted
and the cireuit to be broken bLetween the
spring K and screw J, and the magnet then
ceasing to attract the armature allows the
spring 1 to rise again into contact with the
screw d and reclose the cireunit, which again
gauses the armature to e attmcted and the
circuit to be rebroken between the spring and
the serew, and in this way a vibrating move-
ment of the spring: K, and armature and inter- |
mission of the current is kept up, the rapidity
of such vibration and intermission depending
apon the position oi' the clamp E-and vibrat-
ing length of the spring. When the circuit
through the magnet p is closed at J K the
electrodes + and — are out of .circnit; bub
when the circuit is open at J K and ..my con-
ductor connects the said electrodes a circuit
will be made through the wire 33, one of the
studs e o’ and b ¥’ ¢ ¢/ ord &', the bridges y o
and wires 23 25, to one of the Defore-described
connections of the studs ! 00 cc dd,with the
helices H H’. When the switch S is on the
stud v and the switeh T on the stud 2, as here-
inbefore described and represented m ihe ac--
companying drawings, the primary current
- passes through both helices H H’ in the same
~ direciion, as may be seen by tracing the course
of the arrows in Fig. 1, and develops the in-
duced currents in the samse direction, so that
the said eurrents are added together to give
greater power and tension; but Uy placing the
switeh S on the stud ¢ and the switeh T on
the stad - the primary current is caused to
run in the opposite direction through the helix
H, and to develop the induced current of-that
helix in the opposite direetion, so that the said
cuarrent cuts oif the power f‘mm H’.

It may be understood thar by the connec-
tion of the first end, 6, of thie fine wire of the
helices with the last end 4, of the coarse wire
ihereof by the wires 26 24} as shown in Figs.
1and 3, or in an equiv alent manner, the gal-
vanic currem will be caused to.pass through
the inner coils of fine wire of both helices E
H’ when the screw a* or a'* 'in one of the
bridges Y Y/, and the serew ¢* or ¢* in the
other brldﬂe, are serewed down upon their re-

spective studs a @' or ¢ ¢/, or it will traverse |

through both the inner clﬂd outer coils of fine

wire when the screw d* or d'* of one bridge is
screwed down with Lhe screw a'* or a* of the l

other, or it will traverse the coarse coils alone,
if the screw b* or b'* of one bridge be screwed
down with the serew a'* or a* of the other.

By turning down one or other of the two
screws in the two bridges, denoted by any let-
ter, it will be seen that the studs indicated by
that letter may be brought into connection
with the electrede ma-rked 4, or with that
marked —, so that it will be seen that not
only can any current be brought to the two
electrodes 4 and —, but the direction of the
current can be chan ged by its positive being
brought to either electrode; hence not only is
the ineonvenience of chan gm g the conducting-
wires to different posts or electrodes avoided,
out great convenience is afforded for reversing
the dirvection of, as well as receiving, any one
of any number ot currents-at two definite elec-
trodes.

"What I claim as, my inv ention, and desire
to secure by Letters Patent, 18—

1. The two helices or sy stems: of hellues H
H’,so combined and arranged that the induced"
carrent or currents of one may be added to
the current or currents of the other, also that
tne current or currents of one may be made
to run in opposition to the current or eurrents
of another for the purpose of cutting off the
power, substantially as herein specified.

- 2.'The combination of a metallic strip or
mrt,, t, surroundinng a helix, and the arrange-
ment, for metallic connection V V’ Y3, to con-
nect any desirable points upon the sa,ld strip,
substantially as and for the purpose herein
specified.

3. The battery multlpller, composed of a sys-
tem of studs, £ I'm # k* I* m* »% or their
equivalents, and switches P P* with suitable

| battery-conneetions, substantially as and for

the purpose hersin specified.

4, Making the poles of the electro maguet
p and the armature or hammer p’ reldtwely
adjnstable toward or from each other without
altering the tension of the spring which draws
vack the armature or hammer substfmtlal]y B
as herein specified.

5. The movable clamp E applied to the
sprmgK which carries the vibratin g armature
or hammer, substantially as and for the pur-
pose herein specified. | |

6. The combination of the two brid gesY Y’ .
screws a® b¥ ¢ g% @'* P™* ¢ d'*, and stods a,
bed o V¢ d, the whole applled in relation
to the several coﬂs of the helices,and to the
electrodes 4+ and —, to operate substantlally
as and for the pnrpose herein specified.

JEROME KIDDER.

"—Wituesaes* | |

- D. ROBERTSON,
THOS 5. d. DOUGLAb.
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