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MAGNETC-ELECTRIC MACHINE.

SE‘ECIFICATION forming part of Letters Patent IVo. 299,350, dated December 18, 1883,

Application filed March 20, 1833. (No model.)

o all whom it may concern :

Be it known that I, Hexry M. PAINE, a
citizen of the United States, residing at New-
ark, in the county of Essex, State of New Jer-
sey, haveinvented a new and useful HTagneto-
Llectric Machine; and I do hereby declare
that the following is a full, clear, and exact
description,which will enable others skilled in
the art to which it appertains to make and
use the same.

The object of my invention is the construc-
tion of a magneto-electric machine possessing
the dual property of accumulating electrical
energy and discharging the same under con-
ditions of impact. The usual and common
action of magneto-electric machines produce
a continuous disturbance or flow of electric
energy during the passage of the armature
through the magnetic field, and consequently,
when working under a closed circuit, a con-
stant force equal to the duty to be performed
is required to maintain its motion. I have
found, however, during my experiments that
a series of impacts in a given time develop
greater results than a continuous action for
the same period under like conditions of ap-
plied force. When the armatures or helices
of a magneto-electric apparatus approach or
recede from the center of the magnetic field,
an electric current is induced in the wire sur-
rounding them, and in the ordinary dynamo
apparatus this induced current is constantly
conveyed by the commutator to its point of
duty. In my apparatus the circuitis open,
and no current passes through the coils of the
armature, as they traverse the magnetic field,
until the axis of the armature and the neutral
center of the magnetic field are coincident,
when the eircuif, being established, the stored
magnetism is released,and a powerful current
is generated, and as the armature is in mo-
tion under the conditions of an open circuit
till the incidence of neatral center and axis
oceurs, it follows that the force required to
rotate the armature is only one sufficient to
overcome the inertia of the armature and its
accompanying details, together with the frie-
tion of its bearings—a condition of things
the reverse of all magneto-electric action here-
tofore known.

In order to illustrate the structure of my in-
vention, I will proceed to describe an appara-
tus which comprises, generally, the result of
my experiments made during the last thirty
years.

In the accompanying drawings, which form
a part of this specification, Figures 1 and 2 are
front and side elevations, respectively, of a
plate, A, of fine gray iron, having cast on one
side of its periphery projections ¢, in sections,
which projections form the cores of the field-
magnets, with intervening spaces, b, and on its
center a hub, B. There are two plates of this
kind, which form the end plates of the machine,
(marked A and A’.)

Figs. 3 and 4 illustrate a plate, G, of fine
gray iron, having cast on both sides of its ve-
riphery projections ¢, equal in all their dimen-
sions and spacings with the projections on
plate A, and the center of this plate is supple-
mented with a hub, D. The nrojections ¢ form
the armature-cores.

Iigs. 5 and 6 show the two plates A A’ in
position with the plate C adjusted between
them, and o shalt, I, traverses the centerings
of the several plates, the center plate, €, be-
ing secured to the shaft T by a spline or set-
screw, and the hubs B and 1 act as bearings
for the shaft B. The plates A A’ are held in
position by tie-rods ¢*. The faces of the pro-
Jjections @ on plates A A’ must be true with
the axis of the shaft, and the faces of the cen-
tral-plate projections, together with their in-
ner and outer eircumference, and also the body
of the plate itself, must be turned true with
the axis of the shaft in order that the central
plate may rotate freely between the end plates
with just spacings enough between their sev-
eral projections to prevent contact, and with-
out shake or end motion. One end of shaft 1
should Dbe Lored out, as shown at d, Tig. G,
nearly into the hub, the diameter of bLore to
be about one-third that of the bearing of the
shait, and a mortise, ¢, eqaal to the bore’s di-
ameter, and about one inch lonr, made to con-
nect with the bore.

Figs. 7 and 8 are views of both ends of the
frame of the machine, and Fig. 9 a vertical
section through the line @. The machine
rests on the cradle-legs ¥, holted to the end
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plates. The current-wheel IH is shown in ele-
vation in Fig. 8 and in section in Fig. 9. It
should be cast of fine copper, and the hub-
plate f secured to the shaft I by a set-serew.
It will be deseribed in detail farther on in con-
nection with Tigs. 16 and 17.

The following figures show the frame-work,
asabovedescribed, wound and adjusted to form
a magneto-electric machine:

Tig. 10 represents the plate A, having the
wire e wound or disposed on its various cores
a, in the manner indicated by the arrows ¢/, so
that the current in moving from ¢’around the
cores to ¢ must_aequire an accumulated in-
tensity proportional to the number of cores
traversed, the action, in fact, bearing a strong
analogy to that of the combined elements of the
galvanic order, the quantity being determined
by the area and length of wire on one core and
the intensity by the number of coresin cireuit.
The cores should be always of even number, in
order that they may be grouped i1 polar coup-
lets, as shown by ¢ ¢. The drawing shows six
of these groups composed of twelve cores, and
we have the quantity of one couplet and the
intensity of six. .

Tig. 11 is a side elevation of Fig. 10, show-
ing the cores elothed with the insulated wire,
and illustrating their connections in cireunit.

Fig. 12 is a side elevation of the armature-
plate with its poles wire-clothed and grouped
in similar couplets with those of the field-mag-
nets on plate A, one end of each series being
secured to the plate at ¢}, and their other ter-
minalg passing down to the shatt If, as shown
in section in Fig. 13, the two series making a
common circuit at @ and terminating in the
insulated rod ¢, which extends through the
shaft and is electrically connected with the
commutator by a wire, ¢

In Fig. 14 the armature-is shown in posi-
tion between the two field-magnet plates A
and A/, and these field-magnets are brought
into one circuit by the rods ¢' and df, which
are fitted into suitable binding-posts, ® @°, and
serve to electrically connect the coils of the
respective magnet-poles.

Fig. 15 is an end elevation, supplementing
Fig. 14.

Fig. 16 is a front elevation of the commu-
tator, the same as shown in Fig. 8, which con-
sists of a beam, M, working on a stud, /, that
is screwed into the plate A’ and the hubm of
said beam is mortised so as to receive an in-
sulating-sleeve, n. The outer end of the stud
71is provided with a binding nut, which rests
against theinsulating-sleeve and does not come
incontact with thebeam M. Twoarms, L I,
are jointed to the beam and earry two disks,
J J', of copper, which are kept in close con-
tact with a current-wheel, H, by means of a
spiral spring, P. The spiral spring is insu-
lated at its conneection with arm L. The arm
L/ is insulated trom the beam B, as shown in
section by Fig. 18, (the section being on line
@' ¢*.) The ¢arrent-wheel H is shown in sec-
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tion by Tig. 17, and also by Tig. 9, the back

plate, f, being secured to the shaft I by a set-
screw, and the frond plate, g, is held in position
by the insulating-disk 2. The current-spac-
ings r should coincide with the grouping of
the field-magnets, and the insulated spacings
k should never exceed one-sixth in measure-
The axis of the
disk J’ is inline with that of the current-wheel;
but the arm L is shortened, so that the axis of
the disk J, when the beam is horizontal, is be-
low the axial line of the current-wheel, as
shown by the dotted lines ss' and ¢ ¢, 'When
the disk J’ is in contact with the insulating-
space &, the disk J should engage the current-
space r about one-third of its width, as shown
ab . :

In Fig. 15, » ¢/ represént pliant connec-
tions between the arm I’ L and the binding-
posts a*d'. ww and x4’ are the electrical
terminals of the several coils around the mag-
net-cores.

Referring to the description thus given of
the details and connections, it will be seen
that the currents generated are compelled to
traverse the coils around the magnet-cores
under condition of mutual acceleration, and
the gquantity condition will be as the number
grouped, and the intensity as the number of
groups. If, for instance, we start from¢’, Fig.
12, and continue through to @, then we will
have the quantity of one and intensity of
twelve, (the number of cores;) but if we di-
videthe coils into two groups of six each, then
we have the quantity of two and intensity of
six, and so on, until we reverse it and have
the quantity of twelve and intensity of one.
This description of the armature-magnets
is applicable to the field-magnets, with the
exception that I have obtained better results
when the field-magnets were grouped for high
intensity and thoseof the armature for a lower
grade.

The construction of the current-wheel does
not differ in itself materially from the usual
current-wheels of magneto-electric machines;
but the peculiar arrangements of the rotating
disks making connections with it give entirely
different results. Were the axes of the two
disks and the current-wheel in the same plane,
then the electric currents generated by the mo-
tion of the armature would flow continuously
from their source to their duty, and a continu-
ous resistance be the result; but by arranging
one disk below (or above) the axial line, as
herein set forth, the circuit is open, because
the arrangements of the disks are such that
both disks are for a certain period on the same
plate, front or back, and while this condition
of things exist the magnetic energy is accumu-
lating without sensible resistance to the force
applied to rotate the armature; but there are
periods when the disks for an instant of time
engage separate plates, and then the dynamie
energy discharges or passes off to its duty.
Now, at the moment of discharge there will be
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the same resistance to the applied force by the
act of discharge that is met with in any and
every other magneto-electric machine; but if
the current-wheel is so adjusted on the shaft
with relation to the neutral axis of the cores
of fleld-magnets and armature-magnets that
when the neatral axes of the different magnets
are coincident the two disks engage the sepa-
rate plates, then the discharge will occur with-
out any resistance to the applied force, for the
reason that all resistant properties of the ma-
chine are at that moment in equilibriuam.

The beam being adjusted by means of its
binding-nut on the stud, the exact position of
the disks with reference to the current-wheel,
when the best results are obtained, is ascer-
tained by adjusting thesamewhile the machine
is in motion, care being taken that the range
be not too great, in which instance deflagra-
tion of the current-spacings will oceur.

I have, in giving this description of my in-
vention, confined myself to its structure when
specially designed to decompose fluid hodies.
My experiments have determined the fact that
impulse or impact of the electric energy is an
essential element in disintegrating or other-
wise resolving fluid bodies, or bodies possess-
ing in themselves the property of diffusingthe
electric currents. Therefore the apparatus
thus described is not designed for purposes of
light when the voltaic are or incandescent
lamp is concerned, but for electrolytic and
other purposes, where a pulsating current can
be advantageously employed. 3Whenthe ma-

: chine is designed for the former purposes, the

axis of both disks J J’ should be in line with
the axis of the current-wheel T, and the in-
sulating-space K Dbe adjusted so that the disks

will simultaneously engage the insulating- !

space at the moment that the neutral axis of
the cores of the field and armature magnets are
coincident. The grouping for intensity or
quantity may be the same as when the ma-
chine is designed for decomposing purposes.

A eritical examination of the commutator-
disks, adjusted as just described, will show
that the disks engage at all times the different
current-spaces, and that their action results,
like the usual commutator, in a constant flow
of the electric current.

Having thus deseribed my invention, what I

-claim as new is—

1. In a magneto-electric machine, the com-
bination of stationary field-magnets, revolving
armatures, and a commutator mechanism
which establishes a closed circuit through the
armature-coils at or about the instant when the
magnetic axes of the armature and field mag-
nets are coincident, and at all other times leaves
the eirenit open, substantiaily as and for the
purpose set forth.

2. In a magneto-electric machine, an adjust-
able commutator-beam having hinged arms of
unequal length ecarrying contact-wheels, in
combination with a current-wheel onthe arma-
ture-shaft, substantially as and for the pur-
pose set forth.

3. Ina magneto-electric machine, the com-
bination, with a current-wheel having two
plates insulated from each other, of two con-
tact-wheels and devices for supporting the
same, the contact-wheels being arranged so
that for eertain periods during the rotation of
the armature they are in contact with the same
plate and at other periods with separate plates
or surfaces of the current-wheel, substantially
as and for the purpose set forth.

4. In a magneto-electric machine, the rods
a* and d', in combination with the end plates,
A A, having projections which form the cores
of the field-magnets, substantially as herein
set forth. ‘

HENRY M. PAINE,

In presence of—

W. E. Reppixg,

BexNEr OsBORN, Jr,
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