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To all whom. it m&y CONCErn:

- Be it known that I, GORDON J. SCOTT, a,e1t1-
zen of the United States, and a resident of
Philadelphia; Pennsylvania, have invented

-5 an Electromagnetic Machine, of which the|

following is & qpeclﬁcatmn ﬁ |

- The obJect of my invention is. to consfruct

an electro-magnetic machine which, used as

a motor, will be self-starting Wlthout any

10 commutator and yet be quite lwht and small
relatwely to the power developed

- My invention is primarily designed for the

' construction of an alternating current motor

which while embodying the advantages just

15 referred to, will operate with a single phase
current and be non-synchronous.

In the accompanying drawings, Figure 1 is

a diagram illustrative of myinvention. Fig.

2 18 a vertical section, and F'ig. 3 a sectional
20 plan on the line 3—3, Kig. 2, of one form of

motor constructed in accordance with myin-

vention. - Fig. 4is a sectional viewon the line

4—4, Fig. 5. Fig. b is a plan view, and Fig.

6 an end view, of another form. Flﬂ‘S 7, 8
25 9, and 10 are diagrams. )

While my invention may be employed in
the construction of direet current motors, it
is more particularly designed for alternatmg
current work, and I will ﬁrst consider the in-

30 vention with 1eference to its action as an al-
ternating current motor.

If there be arranged on opposite sides of a
closed conducting ring A, Hig. 1, two coils B

35 opposite sides of the ring A, and an alternat-
~ing current or currents be supplied to the

said coils, B, B’, the poles generated will tend
to induce in the ring A in its opposite halves,.
opposed currents in the direction of its cir-

40 cumferential length. Thefull line arrowsin
the diagram, Fig. 1, may be taken as indicat-
ing the direction of flow at a given instant,
If now, means be provided, as for instance,
“collectors C ¢’ in contact with the ring with

45 theirendsconnected toafford a closed orother
circuit for the flow of the currents induced
in the ring A, there will be a continued flow
through the ring as long as the coils B B"are
supphed with alternatmg currents. Suoch

50 magnetic poles will be formed with such ac-
tion and reaction upon each other that if the
collectors be arranged in proper position with

"l

referenee.to ‘the poles, at points displaced
from the neutral plane to prodice a distorted
field, as indicated for instancs in. diagram, 55
and the ring A be free to turn on its axis, it
will tend 1:0 go info a symmetrical position

| by turning in the direction of the dotted ar-

row, and as such motion will only magneti-

cally bring a fresh part of the ring into posi- 65

| tion, while keeping the poles statisnary, I

l

.&ud collectors rotate.
and B’ wound to genemte opposite poles on |

thus obtain a continued torque.

In applying my invention to practlce for
the construction of alternating current motors -
for power purposés, I need ha,rdly say that 65
the inducing coils and the closed ring are to
be pmwded with laminated iron cores, but
for some purposes, as in the case of a meter,
an iron core for the closed ring A is not es-
sential.

It should be u nderstood at the outset that
my invention may assume many different
forms and shapes, and those illustrated in
the drawings are only given by way of exam-
ple.  In these constr uctions, the part which 75
carries the closed ring may.be termed an ar-
mature, while the part which carries the in-
dueing coils may be termed the field magnets.

In pr a,ctlce it will be preferable that this ar-
mature part shall be the one to rotate, while 8o
the field-magnets and collectors. are station-
ary, although as will be readily understood,

70

the machine may be constructed with the ar-

mature stationary, while the fleld IIIELU‘IIGTZS

In the construetion shown in Figs. 2 and 3,

the iron core A’ of the armature is made up
of a number of laminated iron sections insu-
lated both electrically and magnetically from

each other, and these sections are suitably
mounted on, but insulated from, end plates
or spiders e on the armature shaft E, which

Qo0

1s to be mounted to turn in suitable bemlnﬂ*s

In an annular groove in the armature bodv
but carefully insulated therefrom, there is se-
cured a conducting ring A of c()ppe=1 or other
suitable material closed upon itself so as to

95

| form a perfect hoop. Thering thuslies with

|

its plane at right angles to the axis of rota-
tion; or in other words, the ring lies in the
pla,ne of rotation of the armatule or moving
part. In practice, it will be well to Ia,mmate
the ring circumferentially, as indicated in
Fig. 3, to avold hysteresis.
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In the construction under consideration I
have shown the motor as provided with two
field magnets B and B/, with their polar pro-
jections on opposite edﬂes of thering A (Fig.
3), and the cores of these field man'uets are
so wound that the polar pIOJeCthHS of the

field magnet BB on one side of the ring will be.

of the opposite polarities to those of the field
magnet B” on the other side of the ring.

In the present instance,if asection be taken
through the machine in a plane parallel with
the axis of the armature, as at 3—3 in Fig. 2,
it will be seen, as in Fig. 3, that the cores of
the armature and the field magnets are of
U-shape or horse-shoe section. In any case,

whether one or both cores be of the shapede- |

seribed, there should beleft but a small clear-
ance between the polar faces of the armature
and field - magnets, and the construction
should be such as to formm praectically com-
plete magnetic fields around and including

~the ring A (Fig. 5).
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trolled.

The brushes or collectors which are to bear
upon the ring A at different points in its cir-
cumferential length to provide a circuit for
the currents in the ring may be mounted in
any suitable holders, butsuch holders form no
part of my present invention. I have indi-
cated these collectors at C,C’ in Fig. 2, ag ar-

ranged within the open spaces left between |

the projecting polar faces of the cores of the
field magnets. These collectors may be con-
nected upon closed circuit as indicated in
¥ig.1, or they may be connected up with the
mains, either in series with the coils B3, B’, as
indieated in the diagram, Fig. 7, or in shunt
as indicated in Iig. 3. It 18 however pmfer-
able for the alter natmw current motor to con-
nect them up in closed circeuit, as indicated
in Fig, 1, because then the relation of the
winding of the field-magnets to the ring isno
longer of importance, and the field magnet
colls may be wound for carrents of compara-
tively high voltage. DBy providing in the
closed c1reu1t ¢ an adjustable resistance, as
at ¢/, Fig. 9, it will be readily seen that the
torque or power of the motor may be con-

by adjusting the collectors and their holders
inonedirectionortheotheraround thering A.

The number of field magnets may be in- |

creased, of course, as may be found desirable
for diiferent machines or for different con-
structions of machines. Thus in Fig. 10, T
have shown & machine with four ﬁeld mnag-
nets or four groups of field magnets and as
many collectors as there are field magnuets,
and these collectors may be connected in se-
riesor parallel with each other. Ihaveshown
them in parallel in this figure. So,again, the
armature may be made up with as many closed

rings A as the requirements of the machine |
“maydemand, eachring having its two or more

collectors, and the collectors on the two rings

may be connected up in series or in parallel |

with each other, Thus in Figs. 4, 5, and 6, I

haveshownthearmatureas provided with two

Thesame result can beaccomplished

ki

|
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closed rings A, A, with collectors connected

up in series with each other. In this case,the
cores of the field magnets are shown as of E-
section with the coils wound on the middle

legs, but as before, the winding is such as to
give opposite polies on Oppoute sides of the
rings A A and to form magnetie fields inclos-
ing tha rings A A, I have indicated by the
1:101*th and south magnetic sighs N and S in
these figures the relative polaritiesata given
momendt.

rom the foregoing explanation it will be
readily seen that my electro-magnetic motor
when operating with alternating currents,
and the collectors of the armature on closed

circult, 1s in the nature of a transformer with:

the secondary as the moving part and the con-
struction is such that the primary and sec-
ondary colls and the magunetic fields and poles
generated by those coils act together in their
attractive and repulsive actions upon each
other. Myalternating current motor is there-
fore, no longer dependent on synchronism for
eiflficiency, but is a non-synchronous self-start-
ing machine which takes current in direct
proportion to the load upon it. It may also
be observed that my above described con-
struction of motor possesses the advantage
that the static pull or torque is the same for
all positions of the armature with any given
arrangement of the collectors and of the Cir-
cuit 1ncludmn" those collectors.

As T have heretofore indicated, my inven-
tion is applicable for use with direct currents
but in such case the collectors would have to
be connected up with the mains either in se-
ries with the field magnet coils (Fig. 7), orin
shunt (Fig. §).

I claim as my invention—

1. Anelectro-magnetic machine havingan
armature provided with a closed ring con-
ductor or conductors lying in the plane of ro-
tation, field magnets, and collectors bearing
upon such ring or rings at peints displaced

from the neutral planeto produce adistorted

field, and connected up in a suitable circuit
for the flow of currentsin oppositedirections
along the circumferential length of the ring
or rings, substantially as and for the purpose
set forth.

2. An alternating current electric motor
having an armature provided with a closed
ring conductor or conductors lying in the
plane of rotation, field magnets to induce in
sald ring or rings opposed currents flowing

along its or their circumferential length, and

collectors bearing upon such ring conductor
or conductors at points displaced from the
neutral plane to produce a distorted field, and
connected up in a sultable circuit, substan-
tially as and for the purpose set forth,

o, An alternating current electric motor

having an armature provided with a closed

ring conductor or conductors and field mag-
nets to induce 1n said ring or rings opposed
currents in the direction of its or their cir-
cumferential length, and collectors bearing
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upon such ring or rings.at different points,
displaced from the neutral plane to produce
a distorted field and connected up in closed
circuit, substantially as described.

4. An alternating current electric motor
having an armature provided with a lami-
nated core and a closed ring conduetor or con-
ductors carried by but insulated from said
core, and field magnets having laminated
cores and coils wound thereon, to form mag-
netic fields inclosing sald ring or ringsto in-
duce therein opposed currents along the ecir-

cumferential length of the ring or rings and
collectors bearmrf upon the la,ttel at pomts
displaced from the neutral plane to produce 15
a distorted field, Subqtantlally as and for the
purpose set forth

In testimony whereof 1 have swned my

name to this specification in the presence of

two subseribing witnesses.

GORDON J. SCOT'T.

Witnesses: '
H. F. REARDON,
FRANK E. BECHTOLD.
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