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- Do all whom it may concerr:

10

Be it known that I, ITENRY HUMBERT, & ¢i1t1-
zen of the United btates, and a resident of
Brooklyn, I{ings county, State of New York,
have invented certain Improvements in Hlec-

tric Motors, of which the following is a speei-

fication.

The object of my inventicn is to produce
an electric motor which will be simple and
inexpensive 1n con S‘tl uction and he emlly Q-
paired. |

In the aec{)mpan)mﬁ dmwms:;s mee 11s
a vertical section of my i1mproved eleetue
motor with one of the side frames and the

brush-holder and brushes removed. Tig. 2is

a sectional plan view with the Dbrushes and
brush-helder removed. Fig. o 1s a side view

- of the motor. Ifig. 4 1s & perspective view of
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thewheel or %pldﬁl‘ on which the electro-mag-
nets of the armature are to he mounted. Imr
5isaperspective view of the core of oue of 'Lhe
field-magnets. Tig. 6 is a perspective view
of one of the cores of the armature-magnets.

My electricanotor 1s o1 that general type 111

which the armature and the field magnets are

arranged in a ring form, one within the olher,
and with the axes of the electro-magnets ly-
ing in the plane of rotation of the armature.
1n the pres sent instance I have showntieouter
ring of the electro-magnets as staticnary and
con%tltumrr the field-m: agnets, whiletheinner
ring of the electro- magnets constitntes the
1omtmﬂ armature; but it will be understood
that this anmwo*nent may be reversed wibi-
out departing from my invention. I have
also shown the field-magnets as consisting of
four electro-magnets and thearmature as pro-
vided with an equal number; but 1 do not
wish to restrict myself to any speecific num-
ber of these parts. Whatever the number of

eleetro-magnets for the field or for the arma-

ture, however, I make the several electro-mag-
nets for the field alike and interchangeable,
and in thesame way 1 malce the several elec-
tro-magnets for the armature alike and inter-
chan f“eclbl(}

A A are the electro-magnets for the field,
and, as shown in Fig. 5, the core « of each
electro-magnet is made on a slight curve and

carries at oppostte ends the enlarged pole-

picces a’. On the core between the pole-

] magnets are arranged between and are bolted
to the two side frames I3 B of the machine, the
bolts being serewed into the large pole-pieces,
as will be 1‘0&{11137 anderstood. These several
electro-magnets are so spaced from each other
that the adjacent polar faces of any two elec-
tro-magnets will be at a distance apart about
equal to the distance between the two polar
faces of each electro-magnet. Thesideframes,
which are mounted on a suitable base, are of
a non-magnetic material, so that the several
electro-magnets for the field are magnetically
mdependent of each other. The coils of the
several electro-magnets of the field may be
connected up in any suitable way.

The electro-magnets Ii of the armature have
their cores e slightly curved, as shown in
Ifig. 6, to correspond with the curve of the
field- 1mwnets, and they have enlarged pole-
piecese’. The several electro- mawnets K are
carried by a wheel or spider I, and for con-
venienece the enlarged pole-pieces are availed
of to secure the electro magnets to the wheel

flanges fon the spider from the inside and

into the pole-pieces. As shown in the draw-

ings, the &,plder consists of a series of radial
arms, each with two laterally - projecting
fifuw.,es 7, to which the electro-magnetsare to
be ﬁttefh and these flanges are so arranged
with reference to each other that the electro-
magnets will be spaced from each other in
the same manner as the magnets of the field
are spaced from each other.

I'rom the foregoing it will be seen that the
several electro- maﬂnets of the armature are
interchangeable '111{@ the electro-magnets of
the field, so that they may be kept in stock
for the various sizes of machines, and in con-
sequence machines cannot only be very eco-
nomically and quickly built, can be readily
repaired without removing any part but that.
which 1s to be replaced.

The wheel or spider F, on which the arma-
ture-magnets are mouuted 1s made of non-

magnetic material, so that the several electro-
magnets I are m%nnetlmlly independent of
one ano.ther By thusseparating the several
armature-magnets from each otherthe trouble
aATISING from eddy-currents is in moderate-
sized machines sufficiently avoided to make

pieces are wound the coils. These electro- I it unnecessary to laminate the cores.

or spider by means of bolts 7 passing through |
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Any desired style or construction of com-
mutator C may be employed, and the colls
may be connected up in any convenlent way.

The brush-holder D also and the brushes D’ |

are shown simply for the sake of illustration,

and I do not wish to restrict myself to the.

particular forms thereof shown. The axis
F’ of the armature is mounted in suitable
bearings in the cross-pieces 0’ in the frame,
as 1llustmted in Kigs. 2 and 3.

The al'mature-emls may be connected up
either in series or in shunt with the field-
magnet coils, and in Fig. 3 they are shown 2as
connected up in shunt. In eithercase I com-
bine therewith a switeh S of such a e¢harac-
ter that when it is desired to stop the motor
the armature-coils may be thrown out of cir-
cuit first, leaving the field-magnet c¢oils or
some of them in circuit, so that these field-
magnet coils which are left in circuit for the
moment may act as magnetic brakes to assist
in quickly stopping the machine. Then by
the further movement of the switeh the
whole machine may be.thrown outof circuit.

Although I have described my machine
simply as an electric motor, it will be readily
understood that i1t may be used as a d} namo-

- gleetriec machine also.

T am aware that it has been proposed to
make electric generators or motors with arma-
tures built up of electro-magnetls with their

‘axes in-the plane of rotation of the armature
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and forming a complete ring, the electro-mag-
nets having their adjacent pole-pieces of like
polarity, but separated by strips of non-mag-
netic material. I have ascertained by ex-
periment, however, that not only would such

. amotor be somewhat more expensive to build,
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but it would also give less power under like

conditions than a motor constructed 1n ac-
cordance with my invention—that is, with an
armature having the electro- mafmetq with
their adjacent polfw faces of differ ent polarity
and spaced apart from each other a distance
equal to the space between the two polar faces
of each magnet.

432,707

I claim as my invention—

1. An electric motor having field-magnets
and provided with an armature consisting ot
a wheel or spider carrying a series of electro-
magnets with their axes lying in the plane of
rotation of the armature, the adjacent polar
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faces of any two electro-magnets of the arma-

ture being spaced apart from each other a
distance about equal to the space between the
two polar faces of each magnet, all substan-

tially as described.
2. The combination of the non-magnetic

side frames and electro-magnets bolted be-

tween them and spaced apart from each other

a distance about equal to the space between

the polar faces of each magnet with an arma-
ture composed of a Whe.el or spider carrying
a series of electro-magnets similarly spaced
from each other, the magnets of the field and
armature havmw their axes in the plane of

rotation of the armature.

3. An electric motor having field-magnets
and provided with an armature consisting of
a wheel or spider having flanges, a series
of electro-magnets ha,wnﬂ‘ their axes in the
plane of rotation and fi tted to the flanges of
the wheel or spider, and secur 1110*-1)0118 pass-
ing through the flanges from the inside into
the polar pieces, all substantially as specified.

4. An electric motor having field-magnets
and provided with an armature consisting of
a wheel or spider having radial arms, each
with two laterally-projecting flanges, a se-

ries of electro-magnets having their axes in
the plane of rotation and fitted to the said

flanges of the wheel or spider, and securing-
bolts therefor, all snbstantially as described.

In testimony whereof I have signed my
name to this specification in the presence of
two subscribing witnesses.

HENRY HUMBERT.

Witnesses:
EpIiTH J. GRISWOLD,
GEORGE BAUMANN.
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