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HENRY M. PAINE, OF NEWARK, N. J.,, ASSIGNOR, BY MESNE ASSIGNMENTS,
TO THE AMERICAN ELECTRO-MOTOR COMPANY, OF NEW YORK CITY.

IMPROVEMENT IN ELECTRO-MAGNETIC ENGINES.

Specification forming part of Letters Patent No. 153,456, dated July 28, 1874 ; apprlication filed
November 4, 1873.

To all whom it may concern :

Be 1t known that I, HENRY M. PAINE, of
the city of Newark, m the county of Lsaex
and State of New J ersey, have invented cer-
tain Improvements in Hlectro- Magnetic K-
gines, of which the following is a specification:

This invention consists, partly, in a peculiar
construction of the magnets of broken aunu-

lar sections, which, while reducing the elec-

trical colls to their minimum as regards dy-
namical values, also present a figure peculiarly
well adapted to their mechanical disposition in
the construction of rotary motors, likewise
conduce to the utilization of the electrical at-
traction and repulsion of the coils; and the
invention furthermore includes & novel Opera-

tion of a permutator, whereby the motion of

the motor 1s controlled, its speed or power be-
ing varied by the simultaneous rise and fall
oY C]JELD ge 11 position of the current-wheels.
In the accompanying drawing, which forms
part of this Spt-aciﬁcaticm, Figure 1 represents
a perspective view of one of the magnet-
cores; Ifig. 2, a vertical section of the motor
1n transverse relation with its axis, on the line
a* z* 1 Kig. 5, looking 1n direction of the ar-
rOW,
the motor; Iig. 4, a plan view of the per-
mutator. Ifig. 5 18 a partly - sectional edge
view, the section being taken m.:miuly as 1n-

dicated b} the irreg oular line &% a* in IFig. 3.

Figs. 6, 7, and 3 rlle_fdbe views of details of
the permutator. If1g. 9 1s a sectional plan
view of the motor in part, and Fig. 10 a trans-
verse sectional view of the pole-changer.

Similar letters of reference indicate corre-
sponding parts.

The fulerum or fixed magnets A are parallelo-
grammic bars, whose breadth should be to their
length as two to three. The poles @ ¢ of these
bars are formed atright angles to their planes,
as shown in perspective, Ifig. 1, and the web b
and poles made convex and concave, according
to the radius of the cirele of which they are

to form a part, as shown at ¢ ¢, Figs. 1, 2, and.

a. The coils d d are wound on their respective
cores in opposite directions as regards each
other in their order of position, as indicated
by the arrows 7/, and all their ends are fast-
ened to one cominoun civele or ring, b.

Ifig. 3 1s a partly-broken side view of

Said | rubber.

coils at the other end of the core terminate in
a corresponding ring, b/, and battery connec-
tion 1s made with the 1‘111 s B B/ by means of
the conductors D DL This arr: angement of
detalls completes the fulcram or statlonal Y
parts of the motor, and the arrangement of
the moving parts of the same will now be ex-
plained.

A series of magnets, I 1, preclselv like, in
all their details of (,OIL'::, cores, and order of
winding, those first described, and having a
convex radius on their polar fa,(,eb coinelding
with the concave radius of the tulcrum-mag-
nets, are securely bolted to flange-plates I,
which flange - plates are secured to the driv-
ing-shaft I I‘ One end of the coils on this se-
ries of magunets 1 I are electrically connected
with their several cores at j j, Ifig. 3, and the
other ends, ( I, I'ig. 2, are attached to a ring,
C, which in ltb turn is connected with an in-
sulated rod, N, centered in the shaft I\

The Iimbs of the magnets A A A A A A,
Sheet 1, Iig, 2, and the magnets 1 1111 I
Sheet 1, I‘l 2, ]lc:LVIDﬂ their adlus %m,l.mted
from one (;ommon oenter BBLBSbELlll} give the
same curvature to the mre which 1s wound
around them, and the coils may be continued
until their several layers are on a level with
the poles of the limbs, in which case there
will be an annular electrical attraction and re-
pulsion by the action of the coils on each
other, as well as a magnetie attraction and re-
pulsion of the poles—a result which cannot
be maimntained with magnets the limbs of

which are plane, and the poles of which are

curves.

The coil ends j j, through their attachmens
to the cores of the magnets, and their fasten-
g to the flunge-plate Ii on the shatt If, com-
municate with one section, ¢, of a permutating-
wheel, Figs. 3, 4, 5. |

The ends [ | are by means of their attach-
ment to the ring C made to communicate,
through the insula,tbd rod N, with another sec-
tion, o, Kigs. 4, 5, 6, of the permuta,tmﬂ wheel,
by means of abmdmg nut, 2, Ifigs.4 and 5, the
space between the two metcﬂhc sections ¢ ml{l
o of the permutator being maintained by a core,
R, of some non-conducting substance, like hard
1t will be seen that by this combina-
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tion one section of the permutator represents |

the aggregated ends of one pole of the mag-
net’s coils, and the other section the aggre-
oated ends of the opposite poles of the mag-
net’s coil. The electrical currents are brought
onto the permutator by means of the current-
wheels S S, standards T T, and spring-bind-
ers « u, which connect with the serew-cups w

w0, as shown in Ifigs. 3 and 9. The standards |

I/, with 1ts screw-cup IV, to serew-cup ¢, Fig.
dJ, and, thence passing up the one standard T
to the permutator, is fransmitted by it to the

| movable magnets on the shaft around which

1t traverses, and, by one operation of the per-
mutator, passes down on the other standard
T, through binding-spring «, to the opposite
pole of battery in the other screw-cup w.
The speed of the revolving magnets may be

TT are jointed at X X between two levers, Y | modified while in motion to any desirable ex-

Y, whichlevers haveashatt, Z, passing through
their common center, and the whole combina-
tion 1s supported by pillar-blocksa’ ¢/, as shown
in Ifig.3,and in Fig. 9,at A2 On the end of the
shaft Z, FFigs.3 and 9,18 a sector-plate, ’,which
1s operated by a screw, ¢/. The standards T'T
have an msulated bearing, «* 2%, Ifigs. d and 9,

on their journals X X, and the spring-binders

w v perform the double duty of securing good
contact between the current-wheels 5 5 and
the permutator, and acting as conductors.
The insulating section R between the sections
¢ 0 of the permutator should be sufiiciently de-
pressed below the surface of the permutator’s
working face as to insure contact between the
current-wheel and one section before 1t leaves
the other section, as shown at d’ d/, Ifigs. 5, 0,
and 7. The conductors D D!are connected to
a pole-changer, D2, Figs. 3, 8, and 9, by means
of the spring-connections ¢ ¢. As this pole-
changer 1s only used when 1t 18 desired to re-
verse the motion of the motor, it has only two
break-pteces, // f/, I'ig. 10. The rotating mag-
nets having been brought directly opposite the
fulcrum-magnets, and the permutating-wheel
sections made to intersect the magunet-sections
by thelevers Y Y being brought into a horizon-
tal plane, one pole of the batteryis entered at
screw-cup B/, Kigs. 5 and 9, and, by means of
the rings B B/, the current 1s made to traverse
the fulerum-magnets, from which 1t passes, by
means of the connection of the one ring, B or

tent by simply turning the serew ¢’ to the right
or left, as may be required, which action ships
the current around the magnets 1 I I 111,
wheet 1, Iig. 2, earlier or later, as regards
their approach to the magnets A A A A A A,
Sheet 1, Fig, 2, and the motion may be re-
versed by moving the handle H’ of the pole-
changer D? from right to left, or vice versa, as
required.

The winding of the coils of the magnets or
broken annular magnet-sections in opposite
directions gives opposite polarity to the mag-
nets, in the order of their positions relatively
to each other—a condition of things which
glves a simultaneous attraction and repulsion
of both magnetic and electrical actiomn.

1 claim as myinvention,and desire to secure

| by Letters Patent—

1. The magnets A I, constructed of broken
annular sections having their coils wound in
reverse directions, substantially as herein
shown and described.

2. The combination of the permutator-wheel
0, Sheet 2, Fig. 3, current-wheels S 5, stand-
ards T Ty and lever Y, actuated by the worm
¢ working in the sector ¥/, substantially in
the manner and for the purpose as specified.

HENRY M. PAINI.
YWitnesses:
HENRY T. BROWN,
J. 14, CoNbpIgrT.
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