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10 all whom it may concermn:

Be it known that I, Epwarp BreTcH, a citi-
zen of the United btates residing at St. Loms
Missouri, have mvented a certain new and
usetul Improvement in Ilectric Motors, of
which the following is a full, clear, and exact
description, such as will enable others skilled
1n the art to which 1t appertains to malke and
use the same, reterence being had to the ac-
companying dr AWINgs, tormmo part, of thls
specification, in Whlch—--

Figure 1 is an end view. Fig. 2 is a frag-
mentary top plan view, partly in section, cer-
tain of the parts bemcr broken away. FIO‘ 3
1s & central lOHU'ItHdlIlELI sectional elevatwn
Ifig. 41sa transverse elevational view on about
the line 4 4 of Fig. 3. Fig. 5 is a fragmen-
tary view of the general character of Fig. 3,
illustrating a modif cation; and Fig. 6 is a
dmwmmmatlc view 11111stmtmcr the armature-
winding. |

This mvention relates to electric motors.

One object is to provide a convenient con-
struction by means of which the motor can
be automatically short-circuited after the same
has attained the desired speed.

A further object is to provide for conven-
lently adjusting the field-magnet.

A further object is to pr 0v1de a convenient

protector for the armature-coils.

Another object i1s to provide convenient
means for mounting the commutator - seo-
ments, and a fur ther object is to provide an
improved winding for the ar mature.

To these ends and also to improve gener-
ally upon devices of the char acter indicated
the Invention consists in the various matters
hereinafter described and claimed.

Referring now more particularly to the
drawings, 1 represents the cylindrical body
portion of the casing, and 2 the end heads
thereof, the | 1eld-maﬂ'net 3 being secured upon
said cvlmducal bodV portion 1 In any suit-
able manner and the armature 4 being mount-
ed upon the armature-shaft 5 in a manner
which is well understood. Said armature-
shaft 1s journaled in the said heads 2. The
commutator-segments 6 rotate with the arma-
ture, as 1s usual, and the brushes 7 are mount-
ecl upon one of the end heads 2. It is to be

noted that the cylindrical body portion 1 of
the casing 1s separate from the heads 2, the
supporting-bases 8 being integral with said
heads and the heads fitting against the ends
of the cylindrical body portion and being 55
clamped in position by means of the bolts 9

and nuts 10. Thus should it be desired to
acdjust the field circumferentially—as, for ex-
ample, in order to vary the relationship of the
polar projections of the same with respect to 60
the brushes—it is only necessary to loosen the
appropriate nuts upon the bolts 9. move the
salc cylindrical body portion as desned and
then screw the loosened nuts home. The
clamping devices or bolts, with their nuts, 65
engage only the heads, so that the cylindrical
body portion 1 is free to be adjusted.

Screwed upon the armature-shaft at one
end of the armature is a protecting plate or
disk 11, which serves to protect the armature- 70
coils. When it is desired to obtaln access to
the slots 12 between the polar projections of
the armature—as, for example, for the pur-
pose of filing these slots—this protecting-disk
can be readily removed. 75

Kxtending from one of the heads 13, be-
tween which the armature is clamped, is the
usual supporting-sleeve 14 for the commuta-
tor-segments 6. Preferably a divided ring 15
carries the commutator-segments, and this 8o
ring is secured upon said suppor tmo-sleev
14, the usual insulation 16 being interposed
between the commutator - seements and the
sald carrying-ring 15. As shown most clearly
in Kig. 3, said ring in cross-section has what S5
may betermedan “ exteriorly-threaded” hody
portion, from the opposite ends of which are
extensions 17 and 18, adapted to lie against
the end faces of the supporting-sleeve 14, the
inner portion of the carrying-ring bemcr 00
notched in order to interlock with the com-
mutator-segments, as shown in Fig. 3. Inas-
sembling the parts the commutator-scoments
are assembled and the split ring is placed in
position about sald segments with the insu- g5
lation 16 inter posed between the segments and
the ring. The ring 1s then screwed into the
supporting-sleeve 14. Manifestly the com-
mutator-segments are firmly clamped by the
' rIng and the ring can be firmly secured to the 100
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supporting-sleeve. .
ring between the supporting-sleeve and the
insulation 16 such insulation 1s not ground
agalnst the end of said suppmtmﬁ-sleev e, aS
the commutators are secured upon said sleeve.

Heretofore motors have been provided with

means for automatically short-circuiting the
commutator - segments after thé motfor has
started its operation, as shown, for example,
by the patent to Pilisbury, No. 718,518, issued
January 13, 1903. The primary object of the
present invention is to simplify the construc-
tion for producing this short-circuiting of the
commutator - segments, and this 1s accom-
plished, generally speaking, by providing
plates whlch themselves are qcted upon by the
centrifugal force developed by the rotation of
the arm
ed to directly engage the commutator-seg-
ments, whereby the same plates which are di-
rectly acted upon by the centrifugal force
serve as short-circuiting conductors. In the
embodiment of the invention illustrated in
Fig. 3 the armature-shaft is reduced in order
to produce a shoulder 19, and a washer 20,
introduced over the recduced portion of the
shatt, rests against sald shoulder. A sleeve
21 1s slidably supported upon said shaft and

1s provided at its inner end with a radially-

extending flange 29, which preferably has a
lateral rib 23 extending toward the before-
mentioned washer 20. A spring 24 is coiled
about the said armature-shaft and sleeve 21
and is confined between the said radially-ex-
tending flange 22 and some other suitable
abutment, such as the nut 25, screwed upon
the armature-shaft. Short- cn*cmtmo plates
96 have fingers 27, which are fu:hpted to en-
gage the outer side face of the washer 20, the
outer ends of said short-circuiting plates lying
against the rib 23 upon the flange of the slid-
able sleeve 21. When the armature-shatt is

at rest, the short-circuiting plates 26 lie in the

position shown in Fig. 3, the spring-pressed
sleeve 21 serving to retain said plates in said
position out of contact with the commutator-
segments. As the armature-shaft develops
speed, however, centrifugal force serves to
cause the short- 011 culting phtes to swing out-
wardly upon the fingers 27 as P1vots, and the
projections 28 ot said plates are thus brought
into rubbing contact with the commutator-
segments, the spring-pressed sleeve 21 being
tonced outw‘lrdly along the shaft by the plates
26. While the plates are held by centrifugal
force in what may be termed their °‘out-
ward ” position the motor is short-circuited
in a manner which will be well understood:

but as soon as the speed of the armature- f-::haft
decreases sufficiently the spring 24 asserts
itselt and forces the short-circuiting plates
into 1noperative position. - By reason of the
construction just described I am enabled to
dispense with centrifugally-operated weights
which are independent of the short-circuiting

|

By reason of having the

ature-shatt and themselves are adapt- -

‘short-circuiting plates.

‘the armature-shaft has developed suft

772,083 .

plates and can consequently also dispense with
the connections heretofore employed between
the short-circuiting plates and separate cen-
trifugally-oper ated welghts, thus making 1t

‘unnecessary to plerce the armature-core for

the passage of connecting-rods, &e. I am
also enabled to mount substantially the whole
short-circuiting mechanism inside of the com-

i mutator, whereby a short armature-shatt can

be employed, thus making, a more rigid con-
struction for a given length of core than is
possible when the centrifugally - operated
welghts are mounted outside of the core and
the commutator and are connected. by links
or the like to the short - circuiting plates.
Furthermore, the present construction in-
volves but tew parts and provides for direct
action, thus making the same inexpensive and
avolding the friction and other.disadvantages
incident to the somewhat .complicated mech-
anism required when the centrifugally-oper-
ated weilghts are separate pieces from the
The construction of
short-circuiting mechanism above described
also provides for a rubbing contact under
heavy pressure, whereby the contacts are kept
bright. |

In Fig. 5 1s illustrated a slightly-modified
construction of the short-circuiting mechan-
ism. Insaid figure, 5*indicates the armature-
shaft, 14* the supporting-sleeve, 6™ the com-
mutator -segments, 26" the short - circuiting
plates, and 21" a sleeve slidable upon the ar-
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mature-shaft and provided with a racially-ex-

tending flange 22% 25 being the nut or abut-
ment, and 24" the spring between said nut and
the flange of said sleeve 21%, whereby said
sleeve is normally forced inwardly or toward
the core of the armature. The short-circuit-
ing plates are provided with projections 282,
which are adapted to contact with the commu-
tator-segments, and the inner ends of said

100.

105

plates are rounded, as shown at 29, and are

engaged by a circular holder or carrier 30,
which is curved about said ends 29, but per-
mits the plates to swing upon their said ends
29 as pivots. FKingers 27" upon the short-cir-
cuiting plates engage the inner face of the
flange upon the sleeve 21%. N ormallv the
parts lie in the positions shown in Kig. 5 with
the short-circuiting plates out of contact with
the commutator-segments.. When, however,
ment
speed, the short - circuiting plates will be
thrown outwardly by centrifugal force in a
manner which will be readily apparent, the
plates moving against the force of the spring
24" and having their projeetions 28" thrown

“1nto contact with the commutator-segments.

When the speed of the armature-shatt de-
creases, the spring 24" will serve to return the
slicling sleeve 21* and the short - circuiting
plates to their normal positions.

Manitestly the armature can be wound 1n
many ways; but I prefer to employ the mul-
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tiplex winding illustrated diagrammatically |

in Kig. 6. The greatest difficulty with alter-
nating - current - commutator motors is the
sparking at the commutator due to the brush

short-circuiting the armature-coils in passing

from one segment to the next. In an arma-
ture revolving in an alternating field there is
no position in which the armature-coil is not
actlve in generating an electromotive force,
so that with the usual winding there is no po-
sition in which the coil can be commutated
without short-circuiting an active coil. . By
employing the winding illustrated in Fig. 6
the above-noted difficulties are overcome. As
shown in said figure, one commutator - seg-
ment, as the segment 6%, is connected to the
winding @« The next segment, 6%, is con-
nected to the winding . The next segment.
6% is connected to the winding ¢, and the
next segment, 6, is connected to the winding
@, the next segment being connected to the
winding b, the next to the winding ¢, and so
on, so that even if a conductor simultaneously
engages two adjacent segments no short-cir-
cuiting results. The brushes 7 are of such
width that they can simultaneously contact
with not more than three commutator-seg-
ments. Thus short-circuiting by means of
the brushes becomes impossible, for a brush
cannot simultaneously engage two commuta-
tor-segments which are connected to the same
winding. An armature wound as just de-
scribed can be conveniently used in many
ways. Ior example, it can be used in a mo-
tor adapted to be started and then have the
windings connected to one another to run as
a short-cirenited induction-motor, or the ar-
mature can be used in order to produce a va-
riable-speed motor. With the winding indi-
cated the armature and field can be connected
to the line in series. The armature and the
field can be in a shunt to the line. The field can
be connected to the line and the armature-
brushes can be short-circuited, or the arma-
ture-brushes can be connected to the line and
the field can be short-circuited.

I am aware that minor changes in the con-
struction, arrangement, and combination of
the several parts of my device can be made
and substituted for those herein shown and
described without in the least departing from
the nature and principle of my invention.

Having thus described the invention, what

is claimed as new, and desired to be secured
by Letters Patent, is—

1. In amotor, the combination with casing-
neads, of a casing portion adjustable with re-
lation to said heads, a tield-magnet carried by
said adjustable casing portion, and means for
securing said heads and casing portion to-
gether; substantially as described.

2. In a motor, the combination with casing-
heads, and brushes supported upon one of said
heads, of a main casing portion Intermediate
said heads and having its opposite ends en-

gaged by said respective heads, said main cas-
Ing portion being separate from said heads
and adjustable circumferentially with respect
thereto, a field-magnet upon said main casing
portion, and clamping-holts engaging said

heads; substantially as described.

3. In a motor, a magnet-core, and a sepa-
rate protecting-plate for said core: substan-

‘tially as described.

4. In a motor, the combination with a shaft,
of an armature thereon, a clamping-head for
sald armature, and a separate protecting-plate
removably"mounted upon said shaft: substan-
tially as described.

5. In a motor, the combination with a com-
mutator, and a rotatable shaft, of short-cir-
culting plates carried by said shaft and actapt-
ed to be moved by centrifugal force acting
directly thereon, said plates having move-
ment to cause them to contact with said com-
mutator; substantially as deseribed.

- 6. Ina motor, the combination with a com-
mutator, and a rotatable shaft, of short-cir-

cuiting plates pivotally mounted upon said

shaft and having movement to cause them to
contact with said commutator: su bstantially
as described.

7. In a motor, the combination with the
commutator, and a rotatable shaft, of short-
circulting plates mounted upon said shaft and
adapted to be directly acted upon by centrif-
ugal force, said plates havinge movement to
cause them to contact with said commutator,
and means for returning said plates to 1nop-
erative position; substantially as described.

8. In a motor, the combination with the
commutator, and a rotatable shatt, of short-
circuiting plates mounted upon said shaft and
adapted to be directly acted upon by centrif-
ugal force, said plates having movement to
cause them to contact with said commutator,
and yielding means tending to hold said plates
In 1noperative position: substantially as de-
scribed.

9. In a motor, the combination with the
commutator, and a rotatable shaft, of short-
circuiting plates mounted upon said shaft and
adapted to be directly operated upon by cen-
tritungal foree, said plates having movement
to cause them to contact with said commuta-
tor, and a spring - pressed sleeve slidably
mounted upon said shaft and normally in po-
sition to hold said plates in inoperative POsi-
tion; substantially as described.

10. In a motor, the combination with the

‘commutator, and a rotatable shaft, of an an-

nular projection upon said shaft, a spring-
pressed sleeve slidably mounted upon said
shaft, .and short - circuiting plates a0aInst
whose ends said sleeve bears and provided
with fingers engaging said annular projection
intermediate said projection and said sleeve;
substantially as described.

11. Inamotor, the combination with a com-

-mutator, and a rotatable shaft having a re-
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duced portion whereby ashoulder is produced,
of a washer fitting against said shoulder, a
spring-pressed slidable sleeve upon said shatt,
and short-circuiting plates against whose ends
said sleeve bears and provided with fingers in-
termediate said washer and sleeve, said plates
having movement to cause them to engage said

~ commutator; substantially as described.

LO

20

12. Ina motor, the combination with a sup-

port, of commutator-segments, insulation be-

tween said commutator - segments and said
support, and a carrying member supporting
said commutator-segments and secured to sald
support, said carrying member being between
the entire surface of said support and said 1n-
sulation; substantially as described.

18. In a motor, the combination with a sup-
port, of commutator - segments, a carrying
member having threaded engagement with
said support and intermediate said commuta-
tor-segments and said support, and insula-
tion between said commutator-segments and
said carrying member, said carrying member

being between said insulation and the entire |

772,083

‘adjacentsurface of said support; substa-ntially

as described. |

14. Tn a motor, the combination with a hol-
low commutator, of short-circuiting mechan-
ism for being directly acted upon by centrit-
ugal force and for contacting with said com-
mutator, said mechanism being wholly mount-
ed within said commutator; substantially as

described. _ o
15. In an electric motor, the combination

‘with the rotary member thereof, of a casing

carried by said rotary member, insulated con-
tacts carried by said casing, and a centrifugal
device within said casing and operating means
connected therewith for electrically connect-
ing said contacts; substantially as described.

In testimony whereotf I hereunto affix my
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sionature, in the presence of two witnesses,

this Tth day of May, 1903.
EDWARD BRETCH.

Witnesses:
GaLes P. MOORE,
GRORGE DBAKEWELL.




	Drawings
	Front Page
	Specification
	Claims

