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To all whom it may concern: [ angular dislocation of the neytyrg] lines did
Be it known that we, ALviN A PIFER and | not, in fact, advance to the same angular ex- 55
CEARLES E. F. AnLM, both citizens of the | tent as the movable plates the shifting of the
United States, and both residing at Cleve- | commutator brushes did not satisfactorily
5 1al4, in the county of Cuyahoga and State of remedy the difficulty. The structure whicﬁ
Ohio, have invented a certain new-and useful | we-have devised overcomes the above noted
Improvement in Variable-Speed Motors, of | defects and possesses advantages not hither- go
- which the following is a full, cledr, and exact | to obtainable.
description, reference being had. to the ac- _Referrmg-to the accompanying drawings,
10 companying drawings, < Figure 1 is an end elevation with parts
- Our invention relates to dynamo electric | broken away showing our construction of
machines, and its object is to provide means variable speed motor. Fig. 2 is an end ele- g5
| whereby the speed of the machine may be | vation of our variable speed motor partly
| regulated as desired.- o | broken away and partly in section in order tg
15 E‘Jhe' regulation of the speed of a dynameo better show the construction, and showing

electric machine may be accomfplished in | the pole-shoe sections moved so as to divert

several different ways, to all of which it is | the magnetic flux. Fig. 3 is a transverse sec.- 70

not here necessary to refer in detail; but, | tion on the lines 4—4 of Fig. 1. Fig. 4isqa
among the methods long known for accom- | detail. o |

.20 plishing this purpose is that of employing. a | 1In the form of machine Ulustrated, the

‘magnetic shunt and diverting some of the | frame A of the motor sy ports four pole

lines of force from their norma path through pieces B, the-coils, B’, for which are retained 75
the armature. One of the specific adapta- | In position by brackets A’ secured to the

-~ tions of ‘thi I)rinciple has been the use of a | frame. At the inner extremity of each pole

25 single iron plate adapted to he moved be- | piece,next to the armatyure C, we provide two

~ tween the armature and each pole of the field | pole-shoe sections D, D’; which are secured
magnet, so as to fill the space between the | to and supported by rotatable diamagnetic go
pole piece and the armature. Such a plate | rings E, E'. It will be noted that each shoe
serves as a deflector for the magnetic flux | section is secured at one side to one ring, and

30 when moved to one side, and in this way | guided by tongue and groove connection with
operates under the general principle before | the cther ring. . o

noted. This Specific structure is, however, | The alternate shoe sectlons are screwed to g5
open to objections which have prevented 1t | the same ring and each js rotatably mounted
_ coming into general use, and which havebeen | in ways A? on the brackets A’ so that they

85 the qugjact of attention on the part of sub- | can be shifted- ang larly and retained in
sequgnt inventors who have succeeded in FroFer position. The pole-shoe sectjons dif-
overa:'ﬁiﬁng certain of the disadvantages; but | fer from the single plates hitherto ysed 1n the 90
at the cost of complexity of structure. One art i that, whereas the sajd sigle plates
of the chief disadvantages attending the use | were constructed to be moved between the

40 of this specific machine was the consequent | armature and the pole -of the magnet, our
shifting of the “neutral line”’, or theoretical pole shoe sections are constructed so that
diameter of commutation, in the magnetic they cannot move but half-way between, a 95
field, which is normally midwa between the | construction which has advantages as will be
adjacent pole pieces. This difficulty: was | set forth below. It will be seen that move-

45 eventually remedied to g degree by an ar- | ment of the rings and the pole-shoe sections
rangement of mechanism whereby the com- | i8 absolutely independent .of the pole pieces,
mutator brushes were shifted simultaneously | since the rings. and sections are not sup- 100
and to the sarhe d rée with the shiftin of ported from or connected with and do not
theiron plate. Snc shifting was secur Y -| engage the pole cetiss in an manner. |

50 direct connectionbetween the movable plate | P ifting the rings, we

and’ the' brushes “With “ the result that the provide each of thom with ;nsﬁmrt segmental

briishiés wers shifted tlirgy; h'the sartte anglé | rack on the periphery. Journaled "in the

83 the msvable plate. But inssmuchias the | frame i ep Lo badY- Journaled in the

"106 -
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tively, each in position to mesh with one of
the racks on the rings E E’. At one end
shafts are each provided with pinions' E®
which intermesh so that the rotation of one

shaft in either direction will cause the other:

shaft to rotate in the opposite direéction.
Thus, as will be evident, a single hand wheel

fitted to either shaft E* E® can be used for |

shifting all of the pole shoe sections.

. Assuming the parts to be in.the

the proper direction will cause thie several

shoe sections to.gradually assume the pesi-.

tion ‘shown in Fig. 2. = As- this: movement
takes place.the magnetic flux will be'shunted

. 80 as-to decrease the number of lines of force

20

25

30

39

40

passing through the armature and axu airgap mov}ni substantially- i
| thfolgh the axes of the pole pieces of the ma-

will be formed at the center of each pole
piece, thus increasing the magneticreluctance

at that point. ' The combined effect of the:

shifting of the shoe sections, s6 as to shunt
the hnes of force, and the creation of an air
gap at the center of the pole-pieces is to
cause a8 weakening of the magnetic field, the

strength- of which may .obviously be regu-

lated with any desired fineness-and without
loss of energy. 8

~ The increasé of the magnetic relu ctance
‘#bout the center. of the pole pieces will cause
of the lines of force toward the .

the crowding 1
edges of the-pole pieces,-and thys increase
the density at the latter points so that the
danger of sparking, which is present when
the ,%ield 18 weakened at the edges, is elimi-
nated. Further, it will be noted that as the
several pole-shoe sections approach the-ad-
jacent shoe sections they do so in a uniform:
manner, and maintdin the diameter of com-
mutation in an absolutely constant position,

 regardless of any amount of angular change

upon the part of the sections. “The advan-

tage of this construction will be obvious to

- those skilled in the art: While in the posi-

45

tion shown in Fig. 3, the number of lines of
force passing through the armature will be

‘reduced to a minimum and the magnetic

50

field weakened to the greatest extent desired,
with the result that a motor will not race
under a decreased load. - This degree of con-

- trol or speed regulation may be adjusted to

95

60

any extent necessary by the mere turning. of

the shaft which carrieg the pinions meshing |
with the segmental racks upon-the diamag--

netic rings carrying the pole-shoes. Upgpn
the shifting of the rings in thé opposite direc-
tion to that just described, the divided sec-

tions of the. pole-shoes: will again come to-.
gla,p will be eliminated,
1 strength of the mag-

ether and the air
thus restoring the fu
netic field.

Having thus described our iﬁvenl:ion,we"

claim:

L. A regulator for a dynamo electric ma-

| otherz- the center.of each section movi

ent poles

. _ position |
shown in Fig. 1, the rotation of the shaft in.

800,320 °

c¢hine comprising: two pole-shoe. sections
adapted to be moved from and toward each
stantially in the plane passing through the
axes of the pole pieces of the machine.
- 2. A’ regulator for a dynamo electric ma-
chine comgnsi’ng two separate and independ-
oe sections adapted to be moved
toward and from each other and circumferen-

| tially abous.the armature, the center of each

section movi nﬁ substantially in the plane
the machine.

-3« A regulator for djnﬁrho. electric ma-

chinery comprising “two separate pole-shoe
sections adapted to be moved toward and

the axes of the pole pieces of.

66

sub-

70

75

80

from edach other, the center of eath section

-in_the plane passing

chine and means for causing such movement
to be simultaneous. .. =~ P |

‘4. A eegulator for dyna.mm'eléctrig Iﬁﬂ.—
chinery comprising two separaté pole-shoe

85

sections ada.gtpdf" to be- moved toward and

from each other, ¢ircumferentially about the
armature, the centerof each section moving
substantially in the plane passing- through
the axes of the pole pieces of the machine and

means for causing such movement to be si-

multaneous and of the same angular extent.
5. A regulator for dynamo electric .ma-
chinery comprising two supports each car-

rying pole-shoe sections, and means.for si-.

multaneousty moving said supports so that

cede from.each other, the center of each sec-
tion moving \
ing through the axes of the pole pieces of the
machine. - - |

6. In a dynamo electric machine, the com-

bination of an armature, field magnet pole-

pieces, bracket supports projecting from the
machine frame, rings mounted on  said
brackets, and pole-shoe sectiohs secured to
sald rings. o h '

7. In-a dynamo electric machine the com-
bination of an armature, field magnet pole-
pieces, bracket supports projecting from the

-machine frame, rings rotatably mounted on
sald brackets, and pole-shoe sections each

secured to one of said rings, the alternate sec-
tions being secured to the same ring.” - -

8. A dyn ,
a plurality of field magnet pole pieces ax-
ranged circumferentially about the armature,
a single series of pole-shoe sections, two rota-
table supporting rings concentric with the
armature, each alternate and only each alter-
nate mémber of the series of shoe sections se-
¢ured to the same ring. |

9, A dynamo electric machine comprising
a plurality of pole pieces disposed circumfer-
entially about the armature, a series of pole-
shoe sections, two rotatable supporting rings

substantially in the plane pass-

amo, electric machine comprising

90

95

-sald sections may be made to approach or re- -
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one ring secured only to alternate sections of | our signatures in the presence of two wit-

o

a series, the other nnﬁ secured to and only to | nesses.

_ _ he series, and means for
dis la,cu? the rings angularly, simultane-

5 ouslyand to thesame extent in opposite direc-
" t1oms. | ' - L

the other section of ¢

In testimony whereof, we hereunto affix

ALYVIN A. PIFER.
| CHARLES E. If. AIT1LM.
Witnesses: |

J. M. WooDWARD,

E. B. GILCHRIST.
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