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Al

Zo all whom it may concern:

Be it known that we, GEORGE LITILE and
GEORGE JUDGE LITTLE, of Passaic, in the
county of Pagsaic and State of New J ersey,
have invented an Improvement in Magnetic

Motors for Railways, &e., of which the fol- |

lowing is a specification.

The object of this invention is to revolve by
the action of electro-magnets one or more
wheels, and said wheels are especially adapt-
ed to the propulsion of cars on railwavs; but
the same may bhe employed in 1"ev*01V11w ma-
chinery of any character.

In our improvements the electro-magnets
are arranged radially around acommon ba&e
and the armatures form inward progectmns
or corrugations upon a ring. The electro-
magnets may revolve and the 1 ring remain sta-
tlonary ; but usually the electro- maﬂ*nets will
occupy a fixed position and the ring revolve
around the same. We have described and
shown the parts ag arranged and acting inthe
manner last named. The interior of the ring
18 divided up into equidistant corruwatmﬂs
or projections, forming armatures, and the
electro-magnets are in greups. There may
be three or more such groups. We have rep-
resented four such groups. Theelectro-mag-
nets in each group occupy radial positions to
a corresponding number of armature-corruga-
tions; but the sum of the electro-magnets
composing the groups is different from the
number of armature-corrugations, and the
spaces between the groups are equal, but
greater than the space between one electro-
magnet and the next in the group, and the
groups of electro-magnets are energized suec-
cessively by a circuit—elosing (3011111111133-1:01*, the
magnetism being developed in each groupin
suecession as the armature-corrugations ap-
proach the pole-pieces of that group andtwo
or more groups are acting at the same time

on the armatures, and the electric current is

cut off from the group as the armature-cor-
rugations nearly reach- the centers of the
pole-pieces. Therebytherotation ofthearma-

ture ring or wheel 1s maintained by the mag-
netism developed in the successive groups of
electro-magnets, and by shifting the commu-
tators in their relation to the circuit-closing
devices the armature-ring can be revolved in

either one direction or theother,or the arma-
ture-ring may be held stationary by the com-
mutatmn devices being placedin such a man-
ner as to develop the magnetism in the groups
of cores ab the time the armature corruga-
tions or projections are central to the pole-
pieces.

In the drawings, Figure 1 is a vertical sec-
tion of the improved motor.
vation illustrating two eleetric motor wheels
upon a railroad-track. Fig. 3 is an elevation
of the electro-magnets .;md a section of the
armature-wheel. Fig. 4 is an elevation of a
por ‘tion of one of thecommutator-rings. TIig.
5 is a section of the commutator and eontact
rings. [Figs, 6 and 7 are diagrams of the cir-
cmt-eonnectlon‘a the helices of the electro-
magnets being shown in Fig. 6 as wound in
serieg, while in Fig. 7 they are shown in mul-

tiple are; and Fig. 8 is an elevation of the-

outer face of the wheel.
Theshaft1is presumed asoceupying a fixed

position and the wheel A as revolving there-
upon, and in IKig. 2 the wheels A are repre-
sented as provided with flanges 3 and run-
ning upon tracks 4. In this case the shaft 1
is to be connected with the car-platform, and
the wheels A become the motors for propel-
ling the car. The lock-nuts 5 and washers 6
retain the wheel A upon the shaft 1.

The periphery of the wheel A is made in
the form of a ring with internal corrugation
7 or projections similar to an internal gear-
wheel, forming armatures. We have repre-
sented seventeen of these armature-corruga-
tions and sixteen electro-magnets, there be-
ing four groups and four electro-magnets in
each group. If there are thirteen armature-
corrugations, theremay betwelveelectro-mag-
nets divided up into three groups with four
electro-magnets in each group, or four groups
with three electro-magnets in each group, or
the armature-corrugations may exceed the
sum of the electro-magnet group by two or
three, if desired.

The respective groups of magnets are
marked D E F . Each magnet is com-
posed of a pole-plece 8 upon a core 9, that
projects radially from a magnet-base II, that
is in the form of a cylinder or ring,

Fig. 2 isanele-
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firmly to the shaft 1, and around each core | the magnet-base H, so that the mass of con- '

are the helices or coils, as usnal.

The wheel A ispreferably made with a cylin--

drical bush 10, surrounding the shaft 1 and
revolving with the wheel, and to this bush 10
is connected a metal ring 11, there being
insulating material at 12 between the bush

10 and said ring 11. There are projections

46 from the bush 10 and ring 11 into the in-
sulating material 12 to insure the proper ro-
tation of the parts. |

The axis of the contact-roller 15 is sup- |
portedin bearing-blocks14,thatare connected
to the spring-segment 15, that is slotted for
the passage of the bolt 16, projecting out-
wardly from the ring 11, and there are nuts
upon the bolt 16 to clamp the spring-segment

15 after the same has been adjusted.
" The contact-rings 17 and the commutator-

rings 18 are connected to each other by bolts |

19, as seen in Fig. 5, or in any similar man-
ner; but these rings are insulated from each
other and from the bolts by washers or tubes
of hard rubber or similar material, so that
the electric circuit may be passed from any
conductor or source of electric energy to the

contact-rings 17, and thence through the roller

13 to the commutator-rings 18, and from these
to the respective groups of electro-magnets,
as indicated in Figs. 6 and 7,and the return-

circuit connections to the respective helices |
are bunched and connected to thenegative .

conductor.

faces; but each of the commutator-rings 181s
noteched and has as many projections as

there are armature corrugations or projec-

tions 7, and there is one ring 18for each group
of electro-magnets, and the commutator-rings
18 are placed so that the projections there-

npon are in advance one of another by regu-

lar graduations of about half the width of the

projections, so that the contact-roller 13 will |

close the circuit to one group of electro-mag-

nets when the armature-corrugations occupy
the positions represented in Fig. 3 in relation

to the group of magnets I'. They will con-
tinue to pass the current to such group until
such armatures7 are central to the cores 3,as
indicated in connection to thegroup D. The
circuit to the next group will have been pre-
viously closed, so that the electro-magnets
of two groups will always be in action to ro-
tate the armature-ring by acting upon the re-
spective corrugations, thereby causing the

magnetism to act to the best advantage in

giving motion to the armature-ring.

60

It is to be understood that the helices are
to be wound in such a manner that the pole-
pieces 8 will be properly energized and the
armature-corrugations will by induction as-
sume the opposite polarity in passing the
pole-pieces. If the pole-pieces are energized
S. N. N. S. in the respective groups the re-
sidual magnetism will be lessened. -

It is preferable to make the exterior of the

around within the magnet-base to bring them
into the proper position relatively to the
oroups of magnets, the armatures, and the
contact-roller, and a convenient way of mov-
ing such rings is illustrated in Figs. 1 and 2,
where the lever 25 has an eye surrounding
the shaft 1 and an arm 26, passing off into an
insulated hole in the contact-rings, thereby
allowing the mass of contact-rings to be
turned between two stops (more or less) and
into the proper position by the action of said
lever 25. g | | |
The connections passing from the notched
commutator-rings 18 to the group of magnet-

helices may be of any desired character. 1tis,

however, convenient to make use -of as many
bolts 19 as there are groups of -electro-mag-
nets, and all the holes but one in each com-
mutator-ring are large enough to admit an

insulating-tube, and that one hole in the ring
fits the bolt tightly. - This is shown in Fig.o.

By this construction each bolt is in electric
contact with its proper ring and insulated

| tact and commutator rings can be turned
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from all the others, and the electric connec-

tions can be made directly from the end of
the bolt to the group of helices, or the ends
of the bolts may press against insulated
plates in a stationary ring 30, of insulating

95

material, the electric wires being connected

to such plates.

orees within the magnet-base H, the motion

| being limited by stops, so that the armatare-

wheel can be rotated in either one direction
or the other, or the magnetism maintained in
the pole-pieces that are in line with the arma-

_ This allows the rings 17 and
| 18 to be moved-as a whole around a few: de-
Thecontact-rings 17 have smooth innersur-

100
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ture-corrugations, and hence tending to hold -

the motor-wheel quiescent and prevent its
turning in either direction. | a

It is usually preferable to make an arma-
ture-wheel with spokes 32, as shown, the same

‘being continuations of the armatures, so that
the magnet-poles can attract the spokes as

well as the armatures. - |

By making the axis or shaft 1 hollow at 51
and supplying oil to the same from the oil-
cup 41 the moving parts can be lubricated
by oil passing through the lateral holeor holes

' 42, and the bearings 14 should have oil-cavi-

ties at 44 for lubricants of the journals of the
contact-roller 13. | |

It will be understood that the magnets act
upon the armature projections that are on the
inner surface of the main wheel. Hence the

magnetic attraction is operative to the best

advantage because there is but little leverage

against the electro-magnets. o ,_
The commutator-rings are easily kept cool

because there is a free circulation of air be-

{ween them; but we do not limit ourselvesto

this particular form of commutator-ring, and

‘the wheel is free to revolve with great rapid-

ity, as there are not any helices or other parts
thereon that are likely to become loose by-cen-

contact-ring 17 eorrespond to the interior of | trifugal action. This magnetic motor may be
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connected to gearing that reduces the speed |

and enhances the power that 1s exerted.

The rod or bar 26, by which the commuta-
tor-ringsare adjusted, may be a single straight
rod, or it may be acted upon by a crank-arm
from a shaft within the tubular axle 1, there
being a handle at the end outside the axle, as
seen by dotted lines in Iig. 1.

We claim as our invention—

1. The combination, with a wheel having a
circular exterior surface and inward corruga;
tions or angles forming armatures, of electro-
magnets in groups, the sum of the groups be-
ing oneless than the number of the armature-

corrugations, and contacts and commutator-

plates, substantially as set forth.

2. The combination,with an armature-wheel,
of groups of electro-magnets, with pole-pieces
and cores occupying radial positions within
the armature-ring, acircular magnet-base and
contact and commutator ringswithin the mag-
net-base, and a roller connected with the ar-
mature-wheel and acting to close the electric
circuit in succession to the respective groups
of electro-magnets, substantially as set forth.

3.- The combination, in an electro-magnetic
machine, of an armature-wheel, groups ot elec-
tro-magnets, and commutator-rings connected
togetherand adjustable around Lhe axis of ro-
tation to vary the order of the circuit-connec-
tions and cause the motor torevolve in one di-
rection or the other, substantially as set forth.

4, The commutator-rings and the contact- |

]

i

rings electrically insulated but connected to

magnet-base, within which they are received,
the lever for moving the same, the contact-
roller, and the spring-segment for carrying
the same, substantially as set torth.

' each other, in combination with the circular 35

5. The combination, with the circular range 4o

of electro-magnets, of an armature-wheel 1n
the form of a ring, having a circular exterior
surface and corrugated internally to form the
armatures, and spokesor arms corresponding
to the corrugations, substantially as set forth.

6. In an electro-magneticmachine, commu-

45

tator-rings insulated from each other, con-

necting-bolts passing through the commuta-
tor-rings and connecting the same together,

insulating material except at the points of

contact of the respective bolts and rings, and
electric-cireuit connections to the ends of the
respective bolts, substantially as set forth.
7. The combination, with a circular range
of electro-magnets, of a wheel surrounding
sueh magnets and having a flange upon 1ts
exterior surface, so as to be adapted to run
upon a rail, and internal projections forming
armatures that vary in number from the cores

of the electro-magnets, substantially as speci-

fied.

GEORGE LITTLE.
_ GEORGE JUDGE LITTLE..
Witnesses:
WM. F. GASTON,
JOsSEPH B. KNIGHT,
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