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UNITED STATES PATENT OFFICE.

ALFRED HINMAN,

OF' FOREST CITY,

MISSOURL.

ELECTRIC MOTOR.

SPECIFIOATION *"ormmg part of Letters Patent No 62'7 417, dated J une 20, 1899
Applmatlon ﬁled Jannaryéc 1898, Renewed May 22, 1899 Serml No 717 800 (No model.)

To all whomv it may concern:
BeitknownthatI, ALFRED HINMAN, of For-
est City, in the coun_ty of Holt and State of
Missouri, have invented a new and Improved
Klectric Motor, of which the following is a

full, clear, and exact description.

ThlS mventlon relates to electric motors,

~and it is particularly an improvement in cer-

IO

tain features of the motor for which Ireceived
Letters Patent of the United States under
date of June 5, 1894, No. 520,732. |

A main object of my present invention re-

sides in so arranging the armature with rela-
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tion to the field that the tendency to draw
the armature transversely to the armature-
shaft will be reduced to a minimum, thus
preventing binding or wearing betw een The
shaft and its be&rmﬂ*-bo,aes

Another object is $0 provide an 1mp1oved
construction of gear for the armature-mag-

nets; and a further object 1s to provide an

improved construction of field pole-pieces.
I will describe an electric motor embodying
my invention and then point out the novel
features in the appended claims. |
Reference is to be had to the accompanying
drawings, forming a part of this qpeelﬁcatmn

in which similar chal acters of reference indi- |

cate corr espondm parts in all the views,

Figure 1 is an end elevation of a motor em-
bodying my invention. Fig. 2 18 a vertical
section thereof. Fig. 3 1s a partial elevation
and partial section at right angles to Fig. 2.
Hig. 4 is a vertical bectwn of the commutator
end of the motor. Iig. 5 1s an edge view of
a field pole-piece employed, and Fig. 61s a
sectional view showing a clamp employed in
connection with the commutator sections or
segments.

I‘he armature compubes a frame consisting
of two end sections 1 2, attached to the arma-
ture-shaft 3. These end sections have out-
wardly-extended flanges 4, towhich the arma-
ture-magnetsare attached. Theend sections
1 and 2 consist of anon-magnetic metal—such,
for instance, as brass.

Supported between rings 5 and 6 of non-
magnetic material is a plurality of field-mag-
nets.

7, 8, 9, and 10; but it is obvious that any
other convenient number may be employed.
Each field-magnet consists of a core having |

I have here shown four field-magnets

edge to the outer edﬂ*e of the core.
| makes the inner edge “of the core narrower
“than the outer edﬂ*e

| the usual wne Wmdmﬂ* thereon and conneeted

with the field pole-pieces 11 and 12. The
pole-pieces are secured by means of screws

or otherwise to the rings 5 and b6, and each
pole- plece at 1ts inner end ad ,]a,ceht to the ar- .
mature isconcaved, the radius of this concave

‘being somewhat oreater than the radius of -
6o

the armatme The opposite edges of these
curved or concaved portions of the pole-pieces

are made narrow or wedge-shaped, as indi-
| cated at 13, while the central portion 14isof =
the full tlnckness of the body of the pole-
By this construction an attraction of 65
‘the armature-cores is produced all the wayto

piece.

55

the pomt or thick portion 14, where the cur-
rent is changed in direction, and the coilsof

“the &lmatme are repelled from that point,
“and this eff

ect is augmented by the peculiar
formation of th_e“arma,ture—magnet-cores 15.

‘Each core of the armature-magnet consists
in a number of iron plates arranged closely
together, the middle ones being substantlally
of the same width, the outer, however being

made p100'r6851vely narrower from the inner
This

In my patent above referred to the 1a1n1na~
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tmns of the cores are at right angles to the

radius of the armature, while in this appli-

cation the laminations are made parallel to

the radius of the armature for two reasons—

first, beeaase the maﬂ*netlsm in the ingide

edﬂ‘e of the armature-core will not have any
lammatlons to cross in going to the 0pp081te
edee, where it has to go to meet the fields,
but will have the 5011(1 iron in each layer to

conduect the maﬂ‘netlsm of the ﬁeld and as

8c

QO

the core is narrower at the inside edﬂ'e the

magnetism is stronger therethan at the. outer

edge; also, the magnetism rushing from the

inside edge of the core to the outer edge will
tend to equalize the magnetism in the core.
In the patent the magnetism at the inside or
inner edge of the core will have to cross the
laminations to get to the outer edge.

The several armature-magnets, with their

ends, are connected to the flanged end sec-

tions 1 and 2 of the armature-frame. As here
shown, the ends of the cores are so auanﬂed
as to extend underneath the pole-pleces of
the fields.

The cores are held in connection

95

100




10

5

20

D

with the end pieces 1and 2 by meansof screws
16, of non-magnetic material—such, for in-
stance, as brass. These serews are passed
between the ends of adjacent cores and en-
vage in tapped holes in the flanges 4 of the
end pieces 1 and 2. 'The heads may becoun-
tersunk, as indicated in Fig. 2, and 1t 1s ob-
vious that these secrews will maintain the ends
ata proper distance apart. DBy extending the
cores so as to pass their ends underneath the

~pole-pieces the cores will be attracted out-

wardly in the direction of the radius of the
armature, while in the motor shown in my
patent they are drawn or attracted to the
fields in a direction parallel to the shaft of
the motor and at right angles to the radius of
the armature.
armature is not kept veryclose to and at the
same distance from each of the field-magnets

there will be a pulling of the armature to the

~ fields nearest to it, thereby producing afric-
‘tion and wear on the boxing in which the
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17,

commutaior.

shaft revolves. This would consume power
and produce heatin the boxing and soon wear
1t out.

The wires from the 'armat‘ure-magnets ex-

tend through openings formed in the flange

of the end section 1 of the armature-frame

and connect with the commutator-segments
At the inner end these armature-seg-

ments have outwardly-extended arms 18, and

each arm forms a portion of a clamp for the
ends of the wires, the other portion of the

clamp consisting of a plate 19, through which
a clamping-screw 20 passes into a tapped hole
in the arms 18. The commutator-segments
17 are mounted on a sleeve 21, secured to the
shaft 3. At itsinner end thesleeve 211s pro-
vided with an annular flange, one wall of
which 1s undercut to engage a beveled pro-
jection on the inner end of the commutator-
segment, and a ring 22 engages against the
outer end of said segments and is locked in
place by a nut 23, engaging the threaded
portion of the sleeve 21.

To protect the wire connections, with the

commutator-segments, from dirt and dust, I
employ a cover 24, consisting of fiberorother
non-conducting materiai. 'T'hiscoverismade
in the form of a ring, the inner diameter of
which is such as to engage closely against the
The outer edge of thls cover 24
is designed to be seated in an annular chan-

nel formed in the outer surface of the flange

4 of the end sections 1, and itis held in place
by means of screws 25, which engageintapped
holes 1n the flange. i one side the head of
each screw 1s ﬂattened as plainly shown in
Fig. 3, so that by tumu:ﬂ' the screws to bring
the ﬂa-ttened portions &djaeent to the edge of
the cover 24 the said cover may be moved
outward and dropped down into the space
between the nut 23 and the bearing 26 for the
shaft 3, as indicated in Fig. 2, so that the
clamping portions of the commutator may be
easily reached when it 1s dnswed to adjust;
the wire connections.

1

By sueh constmetwn if the

627,417

" The boxings 27, of Babbitt metal or the
like, arlanﬂed in the bearings 26 and 23, are
held from rotation,while twhtemnﬂ* the clam P-
ing-nuts holding the same, by means of tLe
Stems of the ml-eups 29, the said stems being

passed through tapped holes in the bearings .

and engaging in- depressions in the boxings.
The brushes 30 consist of copper - coated
carbon. 1 have here shown three brushes
arranged in a set, and each set is held in a
brush holdel or flame 31, in which are brass
tubes 32, forming the Sookets for the brushes.
Surroundm each socket or tube is a spring
33, one end of which is secured to the holder
31 and the other end secured to a ring 34, at-
tached to the brush by means of a screw 35.
The springs will hold the brushes yieldingly,
but with sufficient pressure to make a good
contact against the commutator, and as the
ends of the brushes wear they may be adjust-
ed through the rings 34. The brushes and
their holders are mounted in such manner
that they may be swung outward away fromn
the commutator and in a direction parallel
with the armature-shaft,such outward swing-
ing being necessary when it is desired to re-
move the cover 24 for making connections or
repairs between the armature-magnets and
the commutator. |
- As here shown, each holder 31 has a shank
36 extending from it and pivotally mounted
on a block of metal insulated from the brush-
holders and supported from the bearing 20.
As here shown, the blocks are extended from
a ring secured between the inner end of the
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bearing 26 and a clamping-nutengaging there-

with. A finger 38 extends from the shank
portion 36 of the brush-holder, and when the
said brush-hoider is in its opemtwe position
it may be so held by means of a screw 39

‘passing through the finger 38 and intoan in-
sulated nut in the block 37. by removing

the screws 39 the carbon-holders, with the
carbons, may be swung to the position indi-
cated in Fig. 2, for the purpose before de-
seribed.

In my patent referred to the wires from the
armature-magnets deflect from a direct course
to the commutator, and the brush-holdersare
placed midway between the field pole-pieces.
In the present case the wires from the mag-
nets extend in a direct or straight line to the
commutator, and therefore the operation of
wiring is made much more convenient than
in the patent arrangement. In this applica-
tion the brush-holders are placed in a radial
line from the center of the pole-piecesorin a
directline with the thwkened portions of said
pole-pieces.

Having thus described my invention, 1
claim as new and desire to secure by Letters
Patent—

1. In an eléctric motor, a ﬁeld pole—pleee
having its end adjacent to the armature con-
caved or curved at a greater radius than the
radius of the armature, and the said pole-

| piece being made thinner at the ends of said
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eoncaved or curved portion, substantlally as
specified. |

2. In an electric motor, a core for the arméa-
ture-magnet thereof, consmtmﬂ* of plates, the
outer pla,tes of the core n'radua,lly lessening

“in width from the inner edge of the core to

the outer edge, and the width of said plates
being arranﬂ‘ed parallel with the radius of
the armature snbstantially as specified.

3. An armature for an electric motor, com-
prising a frame consisting of anﬂ'ed end
pieces, cores for the mwnets havmﬂ' their
ends bearing on said flanges, and screws pass-
ing between adJaeent cores and engaging in
ta,pped holes in the flanges, subqtantlally as
specified. -

4, An armature for an electric motor, com-
prising a frame consisting of end pieces hav-
ing outwardly-extended perlpheral flanges,
13]19, flanges of said end pleces havmﬂ'opemn o'

for the passage of wires irom the magnets to

acommutator, cores for the magnets, the ends

of said cores bemﬂ extended across Lhe flanges

of the end pieces, _and screws passing between
adjacent ends and engaging in tapped holes
in the flanges, theheads of said serews being
countersunk in the outer portionsof the cores,
f;ubstantlally as specified.

5. A commutator for an electric machme,
comprising segments, arms extended outward
from the inner ends of said segments, the said
arms forming clamp- secmons other clamp-
sections consisting of plates, screws passing
through said plates and engaging in the arms,
and a cover of non- eonduetmﬂ‘ material for
protecting the clamp-sections from dust, sub-
stantially as specified.

6. In anelectric motor, an armature, a com-

¥

mutator with which the wires of the armature
connect, and a cover consisting of a non-con-
ducting material,the said cover being adapted
to slide over the commutator and to engage
with a portion of the frame of the armature;

and means for removably securing said cover

in place, substantially as specified.
7. Inanelectric motor, an armature, a ¢om-
mutator with which the wires of the armature

connect, the said connections being within an

end frame of the armature, a ring-like cover
of non-conducting material surrounding the

commutator and having its outer edge en-

oaged in a channel formed in'said end frame

and screws for securing the covering-plates,

sald screws having thelr heads flattened on
one side so that when said flattened portions
are turned toward the cover the sald cover
may be moved upward, substantially as speci-
fied.
- 8. In an electric motor, a brush - holder
mounted to swing outward in a direction par-
allel with the shaft of the motor, a commuta-
tor and a cover movable outward on the com-
mutator when the brush-holder is swung out-
ward, substantially as specified. |

9. In anelectric motor,a brush-holder, com-

prising a casing, a tube. forming a socket in

said frame, a spring. surroundmn’ sald tube
and having one end connected to the frame,
and a earbon clamping ring towhich the other
end of said spring 1s attached, substantially
as specified.

ALFRED HINMAN.

Witnesses: |
HARRY K. ROBINSON
" HERBERT L. EVERSO‘\T.
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