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To all whony 76 may concern.

Be it known that I. Epwix S. PrLrssunry, a
citizen of the United States, residing at the
city of St. Louis, State of Ml%oum hwe 111
vented a certain new and useful Impl ovement
in Klectric Motors, of which the tollowing is
a Tull, clear, and emct description, such as
will enable others skilled in the art to which
1t appertains to make and use the same, refer-
ence being had to the accompanying drawings,
forming part of this specification, in Whmh~—

mee 1 1% a longitudinal sectional eleva-
tion. Fig.2isan elev ation, partly in section,
at right "LI]OLBS to Kig. 1 and looking from the
left Of the motor as shown in Kig. 1 the cas-
ing-head being removed and a por tlon of the
SWltCh .:LCtUELtIHU ring being broken away.
Kig. 3 is a top plm Vlew, pmtlg 1n section, of
the 111LCh‘LHISID which is to the left of the held
and armature as the motor
Fig. 1. Fig. 4 is an elevation, partly in sec-
tion, illustr: atmo the lmmnatlons of the field,
the hmmmtwns of the armature, the commu-
tator tor the field, and the contact members
which are connected to the armature. Fig. 5
1sa detail elevation, partly in section, on beout
the line 5 5 of I‘w 1. Fig. 6 1s a £) ont ele-
Fio. 7 is an
elevation, partly in section. Ioohmo from the
left of the motor as it 1s lllustl ated in e, 1,
the Wmdmgs not being shown. Fig. 81isa
view, chiefly in horizontal section, l“Ll%tIc‘LEIHO
the centrltuoqllv -operated mechamsm Figo.
9 1s a detail elevation, partly in section, of the
same. Hig. 10 is a detail elevation, partly in
section, of the same looking from the left of
Fig. 9. Ig. 11 is a detail elemtlon partly in
section, of the same looking from the right of
Fig. 9. FKig. 12 1s a detail showing the con-
nection between the abutment-ring and the
cam-ring, and Kig. 13 is a dlfwmm

This Invention 1ehtes to improvements in
electric motors, and more particularly to in-
duction- motors. |

My primary object is to so construct an in-
duction-motor that at startine instead of the
secondary current induced in the armature or
seconcary member being commutated the cur-
rent supplied to the field or primary member
1s commutated. This males it possible to em-

1S illustlated 1n -

ploy larger and heavier conductors in the ar-
mature or secondary member in place of the
fine - wire conductors heretofore employed,
whereby the armature is renderced more sub-
stantial, 1s rendered of low resistance and
small Selt-1nduc,tlon, and will carry a greater
load than an armature provided with the fine-
wire windings, the present armature thus be-
ing capableof Wlthstmdmo agreater overload.
I‘o this end and also to improve generally
upon devices of the character indicated the
Invention consists in the various matters here-
inafter described and claimed. |
Referring now more par ththlY to the
drawings, 1 indicates the main casing of the
motor, and 9 and 3 are the heads thereof.
Suitably journaled upon these heads is the
armature-shaft 4. The field 5 (which is the
stator and the primary member of the motor
illustrated) is supported upon the casing 1 in
a manner which will be readily apparent, 100
indicating the clamping-rine and 101 indi-
cating the binding material for holding the
“eld hmmatlom 10 position, and the armature
6 (which is the rotor and secondary member)
1s carried by the shaft 4, being duecth SUP-
ported upon the armature-hub 7 which is con-
nected to the shaft to rotate tl_1exew1th n a
manner which is well understood. Support-
edd upon what may | be termed the **forward
end” of said hub 7 is a supporting-ring 8.
which carries a series of contact-segments 9.
each of which is connected to one of the arma-
ture-windings, as indicated by Fie. 13. These
segments are msulated from each other and
from their support and are supported in a
manner which will be readily apparent. In
the central cylindrical cavity in the forward
end of the armature-hub is an eloneated
sleeve 10, which extends beyond the forw ard
sidle of the contact-seoments 9 and also fits
over the shaft 4, said sleeve being rotatable
with said shatt and longitudinally slidable with
respect to sald shaft ‘md to said contact-sego-
ments 9. A spring 11, coiled about said h%tt

has one end in engay elnent with the rear or
inner portion of saidl sleeve 10 and its other
end 1n engagement with an abutment-ring 12,
whereby said sleeve is held in innermost po-
Carried by said sleeve at the periph-

s1t10m.
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and the base-ring,

-winclmn 3.

2>

ery thereof are short-circuiting plates or seg-
ments 13. When said sleeve 1s 1n innermost

position, these short-circuiting plates or seg- |

ments are upon the inner side of the contact-
segments 9 and are out of contact therewith.
When, however, said sleeve is moved into
outer position against the action of the spring
11, these short-circuiting plates contact with
sald contact-segments 9, and thus serve to
short-circuit sald segments. The construc-
tion and operation of this sleeve and its short-
circuiting segments are substantially similar
to the construction and operation of the cor-
responding elements cisclosed 1n my Patent
No. 718,518, granted January 13, 1903.
Connected to the casing 1 1s a supporting-
ring 14, to which in turn 1s connected a sec-
ond supporting-ring 15, insulated from said
supporting-ring 14, and therefore from the
motor-casing. This supporting-ring 15 en-
circles the slidable sleeve 10 and has support-
ed thereon (as by being screwed thereinto) an
outwardly-extending base-ring 16, which also
encircles said slidable sleeve 10 and has its
outer periphery inclined toward the rear and
the longitudinal axis of said base-ring. This

base-ring 16 is in electrical connection with

the before-mentioned supporting-ring15. An
angular clamping-ring 17, which is insulated
from said base-ring 16 and has 1ts inner cir-
cumference inclined to correspond to the in-
clination of the periphery of said base-ring
fits about said base-ring and has the inner
ends of the commutator-segments 18 received
in its angles. These commutator-segments
have rearwardly-extending toes 19 at their
inner ends, and an intermediate ring 20, which
lies between said supporting-ring 15 and sald
commutator - segments, extends over these
toes, so that the commutator-segments are

firmly clamped in position when the base-ring
16 1is screwed home.

The 1ntermediate ring
201s in electrical connection with the clamp-

ing-ring 17, but is insulated from the com-

mutator -segments, the supporting-ring 15,
while the clamping-ring
17 is insulated from said base-ring 16, and
the commutator-segments are of course 1n-
sulated from their supporting-rings and from
each other, as is usual. The commutator-

segments are electrically connected to the

field-windings, as illustrated in Fig. 13,

the same manner 1n which the comutator-seg-

ments are usually connected to the armature-
Supported upon the outer or for-
end of said rotatable and lontrltudlmlly-

ward

slidable sleeve 10 is an annular carrying and

shifting member 21, which has a head 22 and
an 1nwar dly-extendmw peripheral flange 23,
which 1s provided with an annular perlpheml

oroove 24. Supported upon said head 22 and
projecting inwardly therefrom are headed
ouide-studs 25 and 26, there being in the pres-

ent embodiment of my invention two of such

65 studs 25 and two of such studs 26, the corre-

770,054

spondingly-numbered studs being diametric-
ally opposite each other.

Two rings 27 and 28 are provided for sup-
porting the brushes and collectors. The r ng

97 has a central annular portion provided with

substantially radial extensions 29, which are
diametrically opposite each other. Through
each of these radial extensions is a hollow
bushing 30, which is suitably clamped upon
its extension, and each of said bushings 18
slidable upon one of the before-mentioned
oguide-studs 25, being normally forced into
inner or operative position by means of a
spring 31, coiled about the guide-studs and
hearing at its opposite end against said bush-

ingand the head 22. Each of said projections

29 has a brush-holder 32 formed thereupon and
receiving a brush 83. Also formed upon each
ring 27 are asuitable number of holders 34 for
collectors or auxiliary brushes 35, these hold-
ers 34 being tubular with their inner ends
open ini order to permit play of said collectors
35, sald collectors being normally pressed into
inner or operative position by meansof springs
36, recelved in sald tubular holders 34 and
hearing at one end against the removable cap
37. which closes the outer end of the holder,
and bearingat itsotherend against a follower
38, which engages the collector. Two such
collectors are shown at the point at which each
brush 83 is located:; but the number of such
collectors can be varied as circumstances may
suggest. The ring 28 is substantially similar
to the ring 27, except that its annular body
portion is of less diameter than that of the
ring 27, so that said ring 28 can fit within
said ring 27, and also the ring 27 is deflected,

“as shown at 39, in order to permit the same

to avoid and lie out of engagement with the
ring 28. Said ring 28 is slidable upon the
ouide-studs 26 in the same manner in which
the ring 27 is slidable upon the guide-studs
95 and carries brushes 40 and collectors 41,
which are similar in their construction and
mounting to the before-mentioned brushes33
and collectors 35, the brushes 40 being dia-
metrically opposite each other and being at
right angles to the brushes 33. The bushings
30 are insulated from their rings, and these
rings areoutof electrical connection with each
other.

The motor herein illustrated happensto be
provided with four poles, and for this reason
fonr brushes and four sets of collectors are
shown. The number of poles of the motor,
however, has nothing whatever to do with
the present invention, and of course the num-
ber of brushes and collectors will be varied
to suit the particular form of motor in con-
nection with which they are employed.

It will now be manifest that under what
may be termed ‘‘normal conditions” the
spring 11 servesto hold the sleeve 10 1ninneror
inoperative position, so that the short-circuit-
ino segments 13 are out of connection with the
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contact-segments 9. Furthermore, when this
sleeve 10 1s in innermost position the brushes
33 and 40 bear against the commutator-seg-
ments 18, while the collectors 35

angular chmpmﬂ’ ring 17 and the collectors
41 engagethe base-ring 16. Should the sleeve
10 be t 1rown outwardh , the short-circuiting
plates 13 engage the contact-segments 9 and
the carrying membel 21 moves outwardlv with
said sleeve and carries the brushes and collec-
tors out of contact with their respective co-
operating contact members.

Smtably mounted upon the interior of the
motor-casing and diametrically opposite each
other are switches. These switches are simi-
lar to each other in construction, and one of
them includes a pivoted switch-arm 49 and
insulated switch-points 43 and 44. The other
switch includes pivoted switch-arm 45 and in-
sulated switch-points 46 and 47. Each of said
switch-arms is provided with some suitable
projection, such as the roll 48, which is re-
ceivec in the before-mentioned groove 24 upon
the annular carrying and shltt,mo* member 21.

When said sleeve 10 is in inner position, as

illustrated in Fig. 1, the switch-arms 42 and
45 contact with the sw1tc,h -points 43 and 486,
while as said sleeve 10 moves outwardly. and
thus carries said shiftine member 21 out-
wardly, the saidswitch-armsare through their

roils 48 thrown out of contact with qmd switch- -

points 43 and 46 into contact with said switch-
points 44 and 47, respectively.

In order to avmd confusion, the wiring is
not shown 1n any of the ﬁnures of the drs AW~
Ings except Fig. 13. Furthermm e, In Kig.
13 of the dmwmw% the armature and field are

" for thesake of mmphuty and 2learness shown

as provided with well-known Gramme wind-
ings, although in other views of the drawings
the ‘LI‘I’I]‘LtUI‘B and field lammatlons are 1111,1:5-
trated as adapted to receive the well-known
drum - windings for parallel or progressive
connection. lhe particular type of winding
employed has, however, no bearing whatever

upon the pr esent mventlon and can be dISIE‘-
garded.

Referring now more particularly to Fig. 13
which 1s a dmm ammatic 1ilustration, it mll
be seen that the windings of the armatme 6
are connected to the contact-segments 9 in the
same general manner in which armature-wind-
ings are usually connected to commutator-
segments, and the windings of the field 5 are
connected to the commutator-segments 18 in
a well-understood manner. As the type of
motor herein illustrated is provided with four
poles, the armature-windings at four points
ninety degrees from each other are connect-
ed, as by the wir es a, b, ¢, and d, so that the

| 1013%1]'11)]6 armatuare has the four poles ey 1 (s

and 4. The brushes 33 and 40 are rotamble
with the armature through the connections

heretotore described and are so set that they
are slightly displaced with relation to the ar-

noawethe‘

mature-poles in a manner which is thoroughly
well understood in motor construction. From
the dynamo or other source of power X the
current flows through a suitable conductor 2
to the switch-arm 49. The switch-point 43
1s 1n electrical connection, as through the con-
ductor £, with the before- mentioned st pport-
INg-ring 1. This ring, as has been previ-
ously indicated, 1s in electrical connection
with the base-ring 16. The collectors 41 when

the sleeve 10 is in inner position engage said

base-ring 16. These collectorsarein electnml
connection with their supporting-ring 28, and
the brushes 40, which engage the commuta-
tor-segments 18 when S&ld sleeve 10 is in
inner position, are also in electrical connec-
tion with sald ring 28. The intermediate ring
20 1s 1n electr 1051,1 connectlon, as through the
conductor /, with the switch- pomt 46, and the
switch-arm 45 1s in electrical connection, as
through the conductor 7, with the Slde of
the generator X opposite that to which the
switch-arm 42 is connected. Ashasbeen pre-
viously indicated, the angular clamping-ring
17 18 1 connection with said inter-

in electrical
mediatering 20. Thecollectors 35 engage said
ring 17 when the sleeve 10 is in inner posi-
tion. Thesecollectersare inelectrical connec-
tion with their supporting-ring 27, and the

brushes 33, which engage the commutator-
segments 18 when said sleeve 10 is in inner

3

70

75

36

Q0

95

position, are also in electrical connection with

sald ring 27. Diametrically opposite commu-
tator-segments 18 are connected to each other
in a well- understood manner, as by the wires
n and o. The wire n 18 in electl 1cal connec-
tion, as by the conductor », with the switch-
point 42, and the wire ¢ is in electrical con-
nection, as by the conductor s, with the switeh-
point 47.

When the motor is at rest, with the sleeve
10 in inner position and the switch-arms 42
and 45, respectively, engaging the switch-
points 43 and 46, the windings of the arma-
ture are not short-circuited (except for the
purpose of producing the before-mentioned
armature- poles) and current from the gener-
ator X flows through the wire 7, the SW’ltCh-
arm 42, the switeh- -point 43, the wire /., the
supportmo -ring 15, the base-ring 18, the col-
lectors 41, the ring 28, and the br ushe% 40 to
the approprnte commutator - segments 18,
tfrom which the current passes to the field-
winding in a well-known manner, and in an
equally well-known manner this current thus
led into the field passes therefrom to other
apploprmte commutator - segments, from
which it 1s conducted thIOHOh the bmshes
33, the ring 27, the collectors 35, the angu-
L:u clampmo -ring 17, the intermediate ring
20, the conductor [, the switch-point 46, the
switch-arm 43, and the conductor 7 back to
the generator. The action of the motor when

currentis supplied in this manner will be read-
When, however, the motor at-

1ly apparent.
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tains speed, the sleeve 10 is moved outwardly

iIn a manner to be hereinafter cdescribed,
whereupon the short-circuiting plates 13 serve
to short-circuit the contact-segments 9, and
therefore the armature-windings upon each
other, and the brushes 33 and 40, together
with the collectors 35 and 41, are lifted from
the field-commutator and from the rings 17
and 16, the switch-arms 42 and 45 being, re-
spectively, thrown into engagement with the
switch-points 44 and 47 simultaneously with
the actions just described. Under these con-
ditlons current from the generator X passes
through the wire 2, the switch-arm 42, the
switch-point 44, the wires » and =, and the
approprlate commumtm -segments 18 1nto the
eld-winding, and this current, through those
commutator-segments which are connected by
the wire o, passes outof the field-winding and
through the conductor ¢, the switch-point 47,
the switch-arm 45, and the conductor » back
to the generator. Therefore after the motor
has attained speed the armature-windings are
short-circuited, and the current is fed with-
out commutation into and out of the field,
whereupon the motor operates as an mduc—
tion-motor until 1ts speed decreases sufli-
ciently to permit the sleeve 10 to be moved
into 1nner position, when the parts assume
the positions and the connections are those
irst described in connection with the dia-
oram 13.

Manifestly the sleeve 10 can be rotated and
moved longitudinally in many ways. In the
present embodiment of my invention, how-
ever, I have illustrated the rear of the arma-
ture-hub 7 as provided with a recess about the
shaft 4, and upon studs 49, arranged at dia-
metrically opposite points and secured in the
rear face of said hub, are pivoted centrifu-
oally-operable plates or weights 50. Kach of
these plates extends through an arc somewhat
ogreater than a semicirele and i1s provided in
what may be termed its ' free end” with an
elongated slot 51, so that each of said plates
is pivoted upon one of said studs 49 and has
the other stud 49 received in its said slot 51,
SO that one of the studs 49 serves to mude
each of said plates in its swinging movement.
1t will of course be apparent that as said
studs 49, with their connected plates or
weights 50, are carried by the rotatable ar-
mature-hub 7 rotation of said hub will serve
to swing said plates by centrifugal action in
a manner which 1s well understood.

An abutment-ring 52 isreceived in the end
of the before-mentioned recess formed in the
rear of sald hub 7 and has radial extensions
53, by means of which said abutment-ring is
f[astened to said hub, these radial extensions
affording slots or clearances 54 between the
inner circumtference of said armature-hub and
the periphery of said abutment-ring. Upon

the inner side of said abutment-ring is a cam-
ring 55, between which and said abutment-

770,924

ring 52 suitable antifriction devices, such as

the balls 56, are preferably interposed. Upon -

the inner side of said cam-ring and fitting
about the armature-shaft 4 to permit move-
ment longitudinally thereof is a slidable ring
57, which 1s connected by rods 58 with the be-
fore-mentioned sleeve 10, these rods of course
passing through suitable openings in the ar-
mature-hub, as 1s well
for example, iIn my previous patent, No.
718,518, granted January 13, 1903. Mounted
upon sald slidable ring 57 are rollers 59, which
contact with the inner face of said cam-ring
55, and, preferably, ribs or projections 60 at
suitable points upon the periphery of said
slidable ring 57 enter guide-grooves 61,
formed in the armature-hub, as 1llustrated
in Figs. 10 and 11, whereby said slidable ring
57 1S oulded in its longitudinal movements
and 1s hrmlv held to rotate with the armature-
hub. Outwar dly-—extendmcr bosses or projec-
tions 62 upon said cam-ring and projecting
through said before-mentioned slots or clear-
ances 54 are connected, as by means of the
hnks 63, with the respective centrifugally-
operable weilghts or plates 50. It will now
be apparent that when sald weights or phtes

understood and shown,

75

30

Q0

are 1n retracted position and the ca- r1110' 1S

consequently in what may be termed its " nor-
mal” position, with 1ts cam projections 64
out of operative engagement with the said
rollers 59, the before-mentioned spring 11 1is
free to force 1ts sleeve 10 and the slidable ring
57 into the positions illustrated 1n Fig. 1.

When, however, the said weights or phte%
are by the rotation of the armature -shaft
thrown into extended position by centrifugal
action, the cam-ring 55 is rocked and the cam
projections 64 engage said rollers 59 to force
sald slidable ring 57 and its connected sleeve
10 longitudinally along the armature-shaft.

For convenience and 1n order to prevent
separation of the abutment-ring 52 and the
cam-ring 55 when the parts are not assembled
I prefer to insert headed screws 65 in the outer
tace of said cam-ring and permit the heads of
the screws to overlap and engage the abut-
ment-ring, as shown in Fig. 12. Thus the
necessary circumferential movement between
said rings 52 and 55 is permitted, but acci-
dental separation of the rings is prevented.

[ am aware that minor changes in the con-
struction, arrangement, and combination of
the several parts of my device can be made
ancd 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
1s claimed as new, and desired to be secured by
Letters Patent, 1s—

1. In a m0t01 the combination with a pri-
mary member, a,nd a secondary member, of
means for %upplyino commuted current to said
primary member,means for supplying uncoms-
muted current to said primary member and
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means for short-circuiting said secondary
member; substantially as desceribed.

2. In a motor, the combination with a pri-
mary member, and a secondary member, of
contact-segments connected to said secondary
member, means for supplying commuted cuir-

rent to said primary member, means for sup-

plying uncommuted current to said primary
member, and a short-circuiting device coip-
crating with said contact-segments: substan-
tially as described.

3. In a motor, the combination with a DTri-
mary member, and a secondary member, of a
commutator connected to said primary mem-

ber, contact-segments connected to said sec-

ondary member, brushes codperating with said
commutator, means for establishing and dis-
establishing commutating relationship be-
tween said brushes and said commutator,
means for supplying current to said primary
member when said commutating relationship
1s disestablished, and a sh ort-circuiting device
codperating with said contact-segments: sub-

stantially as described. .J

4. In a motor, the combination with a pri-
mary member, and a secondary member, of a
commutator connected to said primary mem-
ber, contact-segments connected to said sec-
ondary member, a movable element, hrushes
carried by said movable element and cosper-
ating with said contact-segments, said mov-
able element having movement to carry said
brushes into contact with said commutator
and said short-circuiting device out of contact
with said contact-segments, and also having
movement to carry said short-cireuiting device
into contact with said contact-segments and to
carry said brushes out of contact with said
commutator, and means forsupplying current
to sald primary member when said brushes
are out of contact with said commutator; sub-
stantially as described.

5. In a motor, the combination with a pri-
mary member, and a secondary member, of a
commutator connected to said primary mem-
ber, brushes codperating with said commuta-
tor, means for establishing and disestablish-
Ing commutating relationship between said
brushes and said commutator. means for sup-
plying energy to said primary member when
sald. commutating relationship is disestab-
lished, and means whereby when said motor
attains speed said commutating relationship is
disestablished: substantially as described.

6. In a motor, the combination with a pri-
mary member, and a secondary member, of a
commutator in connection with said primary
member, brushes cotperating with said com-
mutator and adapted to be in and out of com-
mutating relationship with said commutator,
means for supplying energy to said primary
member when said commutating relationship
1s disestablished, means whereby in starting
salcdl motor such commutating relationship ex-
1sts, and means whereby when said motor has

attaimed speed such commutating relationship
1s disestablished and said secondary member
18 short-circuited upon 1tselt; substantially as
described. _

(. In a motor, the combination with a pri-
mary member, and a secondary member, of a
commutator in connection with said primary
member, brushes codperating with said com-
mutator and adapted to be connected to a
source of energy, means for supplying energy
to sald primary member independently of said
brushes;-and means for short-cireuiting said
secondary member; substantially asdescribed.

3. In a motor, the combination with a pri-
mary member, and a secondary member, of a
commutator connected to said primary mem-
ber, brushes cosperatinge with said commuta-
tor, means for supplying current to said

“brushes, means for cutting off the supply of

current to said brushes, and for otherwise sup-

plying current to said primary member, and
means for short-circuiting said secondary

member; substantially as deseribed.

9. In a motor, the combination with a pri-

mary member, and a secondary member, of a
commutator connected to said primary mem-
ber, brushes cosperating with said commuta-
tor, two sets of switch-points, connection be-
tween one of each ot said sets of switch-points
and said brushes, connection between another
of each of said sets of switch - points  and
sald primary member independently of said
brushes, a switch-arm for each of said sets of
switch-points and adapted to be connected to
a source of energy, and means for short-cir-
cuiting said secondary member: substantially
as described.

10. In a motor, the combination with a pri-
mary member, and a secondary member, of a
commutator connected to said primary mem-
ber, brushes codperating with said commuta-
tor, a circuit including said brushes, a second
circuit including said primary member, a
switeh controlling said circuits, and means for
shifting said switch; substantially as de-
scribed. |
11. In a motor, the combination with a pri-
mary member, and a secondary member, of a
commutator connected to said primary mem-
ber, contact-segments connected to said sec-
ondary member, a movable element having
movement with respect to said commutator
and said contact-segments, brushes carried Dy
sald movable element and cooperating with
sald commutator, a ecirenit including said
brushes, acircuitincluding said primary mem-
ber, a switch controlling said circuits, a short-
circuiting device carried by said movable ele-
ment and cooperating with said contact-seo-
ments, and operative connection between said
movable element and said switch: substan-
tially as described. |

12. In a motor, the combination with a sta-
tor, and a rotor, of a relatively stationary com-
mutator in connection with said stator, con-
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tact-segments in connection with said rotor,
an element rotatable with said rotor and hav-
ing movement with respect to said commuta-
tor and to said contact-segments, a short-cir-
cuiting device carried by said element and co-
operating with sald contact-segments, and
brushes also carried by said element and CO-
operating with said commutator; substan-
tially as deseribed.

13. In a motor, the combination with a sta-
tor, and a rotor, ot a commutator, rotatable
brushes eooperatmg with sald commutator,
two contact members adapted to be eenneet—
ed to opposite poles of a source of energy, a
collector in connection with one of saild
brushes cooperating with one of said contact

members, and a eecond collector 1n connection

with another of said brushes and codperating
with the other of said contact members; sub-

stantially as described.

14. In a motor, a supporting-ring, a base-
ring secured thereto, a elampmg ring Inter-

| leehmo with said bese-—1 ing, and contact-seg-
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d between said clamping-ring and
substantially as de-

ments el
said supporting - ring:;
scribed.

15. In a motor, a supporting-ring, a base-
ring connected therete a elampmfr ring inter-
loehmu" with said base- -ring, an Inter mednte
ring between said supporting-ring and said
ehmpmo ring, and contact-segments engaged
by said clamping -ring and said intermediate
ring; substantially as desellbed

16. In a motor, a base-ring, a clamping-ring
coOperating therewith but insulated there-
from, commutator-segmentssupported by said
elampmg -Ting, Mmeans swhere by said ringsserve

to hold said commutator-segments in pesition,

brushes codperating with said commutator-
seoments, a collector in electrical connection
with one of said brushes and engaging one of
said rings, and a second colleeter in electr 1cal

- connection with another of Seld brushes and
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engaging the other of said rings; substan-
tmllv as described.

17. Inamotor, the combination with a com-
mutator, of a rotetnble element, a head con-
nected the1 eto, guide-studs e*ztemlmﬂ' from

said head, brush-holders carried by eald studs
ANC movable longitudinally thereof, and
brushes carried by said brush-holders and CO-
operating with said commutator; substantially
as described.

18. In a motor, the commbination with a com-
mutator, and a contact member, of a rotatable
element, a head connected thereto, guide-stucls
projecting from said head, a support carried
by said studs and movable longitudinally
thereof, brushes upon said support and codp-

770,924

erating with said commutator, and collectors
upon said support and eooperetmcr with said
contact members: substantially as described.

19. In a motor, the combination with a

stator, and a rotor, ef a switch, a commutator
a movable element, a head thereon a flange
extending from said head toward Smd com-
mutator, operative connection between said
flange and said switch, and brushes cooperat-
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Ing with said commutator and supported upon -

said head. said flange extending about said
brushes; substentmlly S desembed.

20. In a motor, the combination with a
stator, and a rotor, of a commutator connectec
to said stator, a movable element, brushes car-
ried by said movable element and codperating
with said commutator, centrifugally-oper able
weights carried by smd rotor, and rods slid-
able longitudinally of said rotor and connected
with the same to rotate ther ewith, sald rods
being connected to said movable element and
to said centrifugally-operable weights, where-
by, through the instrumentality ot said rods.
said brushee are rotated and are also moved
toward and away from said commutator; sub-
stantially as described.

21. In a motor, a shifting mechanism com-
prising a shiftable element., 8 cam-ring, cen-
trituc}“ellv operable means for displacing said
ring circumferentially, and a member. con-
nected to said shiftable element and engaging
the cam-surface of said ring; substantially as
described.

99. In a motor, a shifting mechanism com-
prising a shiftable element, centrifugally-op-
erable weights, a cam-ring, oper ative con-
nection between said ring and sald weights,
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and a member connected to said shiftable ele- .

ment and engaging the cam-face of said ring;
substantially as described.

93. -In a motor, the combination with an ar-
mature-shaft, of an armature-hub about the
same and having a recess therein, and a shift-
ine mechanism comprising a shiftable ele-

ment, centrifugally-operable weights pivot-

ally supported upon said hub, an abutment-

ring in said recess, a cam-ring in sald recess

and connected to sald weights, and a member
in sald recess connected to said shiftable ele-
ment and engaging the cam-face of said ring
Substfmtmllv S deserlbed

In testimony whereof I hereunto afix my
sionature, in the presence of two witnesses,
this 12th day of December, 1903.

EDWIN S. PILLSBURY.

Witnesses:
(3REORGE BAKEWELL,
(ALES P. MOORE.
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