(No Mod_él.) | ¢ Sheets—Sheet 1.

¢. S. BRADLEY.
ELECTRIC MOTOR.

No. 438,603, Patented Oot. 21, 1890.

-~ WITNESSES : @{% MM INVENTOR

AE ek WM

ATTORNEYS




(No Model,)

No. 438.603.

r"‘
e

. N 9 Sheets—Sheet 2.
C.N. BRADLEY. '
| ELEGTRIO MOTOR.

Patented Oct. 21, 1890.

WITNESSES

Cherteoof /hactds, \\entor
L W adaseo e

L Z > ' At

/7 4
' Jf?‘g;ﬂ?ﬂéfi.

THE NORRIS PETERS €O., FHOTO-LITHO., WAGHINGTON, D, C.




10

I5

20

30

35

40

45

RO

UNITED STATES

PATENT OFFICE.

CITARLES S. BRADLEY, OF YONKERS, NEW YORK.

ELECTRIC MOTOR.

SPECIFICATION forming part of Letters Patent No. 438,603, dated October 21, 1890.

Applicatiun.ﬁled August 13, 1890,

To all whom it may concern:
Be it known that I, CHARLES S. BRADLEY,

a citizen of the United States, residing at

Yonkers, in the county of Westchester and

State of New York, have invented certain

new and useful Improvements in Electrie Mo-
tors; and I do hereby declare the following
to be a full, clear, and exact deseription of the
Invention, such as will enable others skilled
in the art to which it appertains to make and
use the same. |

This invention relates to the organization
and construction of alternating-current mo-
tors, being particularly designed for applica-
tlon and use on single-current cireuits.

If we take a disk D having two circumfer-
ential slots, as in Figures 1 and 2, and set it so
that each slot surrounds or threads the lines
of force from alternate fields of force (repre-
sented in Kigs.1 and 2) by the pole-pieces A
and B, the disk becomes the seat of induced
or secondary currents when the field-magnets
are energized by an alternating current, the
paths of such currents being approximately
indicated by small arrows on the disk,which
constitutes two closed ecircuits. If the disk
be placed in the relation shown in Fig. 1, as
soon as the alternating current is admitted
to the field A B the rise and fall of potential
therein sets up induced currents, and motion
of the disk results from the following prin-

ciples: All the lines of force momentarily.

produced during one phase of alternation of
magnetism in the field-poles cause moment-
ary induced currents, as indicated by the ar-
rows. These currents pass from the center
to rim and rim to center of the disk at the
two unslotted portions shown, being from cen-
ter to rim at one and from rim to center at
the other at the same instant, and therefore
the currents generated by A and by B have
common directions through such unslotted
portions, and are therefore attracted one by
the nearest partof field A and the other by the
nearest part of field I3, and as these attrac-
tions take place at opposite sides of the shaft
or center motion of the disk necessarily re-
sults. This motion continues in one direc-
tion till the disk is about in the position
shown atFig.2. Motion then ceases, because

Serial No, 361,905, (No model)

| tracted by the oppositely-induced field-mag-
The prin- .

nets, which neutralize each other.
ciple of myinvention isthus established, and
continuous rotation of an element can be ef-
fected by subdividing and angularly displae-
Ing or commutating the field magnets.

My invention comprises a single-current
field-magnet, an armature having two or more
closed induced circuits, and a commutating
deviceforshiftingtheneuntralpointinthe field-
magnet and producing progressive torque.

- My invention further comprises the ar-
rangement and combination of devices sub-
stantially as hereinafter more fully described
and claimed. |

Inthe aceompanying drawings, which form
part of this specification, Figs. 1 and 2 are
explanatory diagrams illustrating the funda-
mental principle of my invention. I1g. 3 18
an end elevation of a simple form of contin-
unous rotary motor containing the elements of
my invention. Fig.41is alongitudinal section
of a motor, illustrating a modified form of
motor having a subdivided field wherein the
polar lines of the field are commutated; and
Fig. 5 is a diagram of the circuits of Kig. 4.

In its simplest form the motive device con-
sists of the field-magnet A B and the slotted
disk 0, as in Figs. 1 and 2.

In Fig. 3 I use the disk 0, fixed on a shaft c,
provided with suitable bearings. On this
shaft are the two insulated rings d e, on which
bear the respective brushes f g continuously.
The shaft has fixed to it the brush-arm 7,
which In turn carries at diametrically-oppo-
site points the insulated brushes ¢ £. These
brushes bear on a stationary segmental col-
lector or commutator C, having its blocks
looped in successively to the subdivided field-
circuit, so as to shift the polar line of the lat-
teraccordingly. Thefield-magnetiscomposed
of a group of cores arranged 1n a circular

series, each provided with 1ts own coil, and

the pole-pieces facingthe path of the semieir-
cular slot inthe disk 6. I have shown in Fig.
2 such aseries of field-magnets facing one side
of the disk only; butlprefertohave two series
of such field-magnets facing each other and
sowound that at anyinstant at which a given
pole has north polarity the pole-piece opposite

the closed circuits of the disk are equally at- | it on the other side of the disk has south po-
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larity,and soon,so that thelines of force pass | T place the insulated rings d and e, as before,

directly from the pole-piece of one series to
the pole-piece of the opposite series of field-
magnets. The entire annular series of field-

magnets have their ¢oils connected in series
similarly tothe connections of a Gramme ring,

so as to form a closed cireuit, and between
each coill and the next adjoining one a loop
1s taken and connected to the corresponding
plate of the commutator C, which is supported
In a stationary position by any suitable means

S0 as to always preserve the same angular re-

lations with the field-magnets. Obviously the
line-current passing in at the brush f to ring
d would go through brush /% into the commu-

tator, and then dividing, one half would pass

around the magnet-coils on the right of the
vertical line and the other half around the
magnet-coils on the left of the vertical line,
and at the top both currents join together at
the commutator and pass out at the brush 2
through ring einto brush ¢ and thence to line.

- Consequently at any given moment all the

field-poles on one side of the vertical line will
have one polarity and all those on the other
side of the vertical line the opposite polarity.
Thus in the position shown in Fig. 3 the neu-

tral line will be a vertical line drawn through
the figure, and this line will be the line of

commutation and correspond with the oper-
ating position of the brushes ¢ k. The disk

b being already advanced a little toward the

right, so as to correspond with Fig. 1, imme-
diately takes up motion due to the prepon-
derating attraction, as already explained, and
this motion continues with a powerful torque
until the brushes have reached the next seg-
ment of the commutator, whereupon the neu-

tral line is immediately shifted to the right

and the position of maximum torque is again
obtained, causing a further attraction of the
disk b in the same direction, and the corre-
sponding movement of the brushes s & repeats

this indefinitely as the disk rotates, owing to

the described commutation of the field-mag-
nets, so as to keep the position of maximum

torque continuously ahead of the actual po-

sition of the disk.

In Fig. 4 is illustrated a form of motor

wherein the disk b isfixed to a suitable shaft

and rotates between the adjacent ends of two |

circularseries of field-magnet poles, as already
alluded to with reference to Fig. 3. In this

mutated, as before, and the opposite pole-

- pieces will at any one instant be always of

60

1ng them, as shown in Fig. 3, I adopt the ar-

opposite polarity, so that the lines of force

between the two will pass through the rotat-
ing disk 6. 1 use laminated cores for the
field~-magnets and join their back ends by
means of the laminated yokes 4/, as shown in

Fig. 4. Instead, however, of connecting the

members of the field-magnet and commutat-

rangement more fully shown in the diagram,

Fig. 5. On the shaft and rotating therewith

e, and back to line.

and on these snitable brushes bear and con-
vey the line-currents to the commutator. I
also fix on the shaft the twosemicircular coms-
mutator-plates 1 and 2, plate 1 being con-
nected to ring d and plate 2 being econnected
to ring e.
ring 3 of suitable material and carrying at
points corresponding to the angular displace-

‘ment of the several field-magnets the brushes

4, 5,6,7,8,9,10,and 11. The plates 1 and 2

at their adjoining ends are separated from

each other by a gap at least equal in width to
that of one of the brushes, as shown in Fig. .
These respective brushes are connected to
the corresponding ends of the field-magnet
coils, which are designated in Fig. 5 by the
numerals 12,13, 14, 15,16, 17, 18, and 19. The
other or outer terminals of all the field-mag-
net, coils have a common connection, as ilius-

trated by the circle m, which is obviously the .
same as if all the outer terminals of the eoils
‘were connected together at one point.

Sup-
pose, now, an impulse of current arrives from

the line to the ring d. Itpassesthence to the

plate 1, from it through the three brushes 8
9 10, and divides in parallel circuit through
the three field-magnets 16 17 18, joining to-
gether at the common connection and passing
into thefield-magnets 12 13 14, thence through
the brushes 4 5 6, thence to the plate 2, ring

circuited. Asthecommutatorland 2rotates,

field-magnets12 and 16 become open-circuited,

and in the further rotation of the armature
and commutator each diametrically-opposite

‘set of coils becomes open-circuited, while the
set of coils on each side of such line respect-

ively contribute opposite polarities to the eir-

cular range of field-magnet poles and the

commutation proceeds with the same eflect
as in Fig. 3, but with the additional-advan-
tage that the short-circuiting effect which
would take place in the form shown at Fig.
3 when the brushes connected to adjoining
plates of the commutator is totally absent,
and consequently the damaging sparking 18
entirely eliminated. o

I claim as my invention—

1. An alternating - current electric motor

Surrounding the commutator is a-

It will thus be observed
‘that field-magnet coils 19 and 15 areopen-
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comprising a single-current field-magnet, an

| armature having two or more closed induc-
form of machine the field-magnets are com- | tio
tral line of the field.

tion-circuits, and means for shifting the neu-

2. An alternating- current electric motor
comprising a stationary single-current field-
magnet, a rotating armature having two or
more closed induction-circuits, and a commu-
tating device for shifting the neuntral line of
the field. | -.

3. An alternating -current electric motor
comprising a rotating armature having two
or more closed induction-circuits, a stationary
multipolar field-magnet in inductive relation

thereto and having its poles divided in sign
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on the respective sides of a diameter or neu- | pola;ri'ty of 'oppo'site ‘sign to that of those on

tral line, and means for continuously displac- | the other side, and means for shifting theneu-

ing such dividing-line in one direction. tral Iine between the groups. ,
4. An alternating -current electric motor | Intestimony whereofIaffix my signature in

5 comprising a rotating armature having two | presence of two witnesses. |

or more closed induction-circuits, a station- | YT - 7

ary multipolar field-magnet composed of an | | CHARLES 5. BRADLEY.

even number of electro-magnets arranged in |  Witnesses:. |

two or more parallel cireunits so as to have WILLARD L. CANDEE,

10 all poles on one side of a neutral line of one RozmT. H. READ.
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