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To all whom' it may concern:

Be it known that I, Warpo A. LaAymaN, a
citizen of the United States,residing at the city
of St. Liouis, in the State of Missouri, have in-
vented a certain new and useful Alternating-
Current Motor, of which the following is such
a full, clear, and exact description as will en-
able any one skilled in the art to which it ap-
pertains. to make and use the same, reference
being had to the accompanying drawings,
forming part of this specification.

My invention relates more particularly to
alternatlnw-current motors of the comnmutator
type in whlch the circuits of one of the mem-
bers of the motor, preferably the rotary mem-
ber, are reordanued after the motor has
started.

The invention has for its obJect to provide

a motor which will have  a sufficient initial
torque to start under load and in which the
different circuits are so proportioned and ar-
ranged that the current consumed will be of
a high power factor.
_ In some alternating-current motors the ar-
mature-circuits have been in part composed
of a plurality of permanently short-circuited
conductors and in part of a commuted wind-
ing, this arrangement being maintained both
at starting and when the armature hasreached
normal running speed. It has been found
that such an arrangement in which a portion
of the current flowing in the armature-wind-
ings is permanently short-circuited at starting
seriously atfects the capacity of the motor to
start under load. By means of my invention,
however, all the well-known advantages of
these short - circuited conductors after the
motor has started are preserved, and at the
same time they are rendered inoperative at
starting, thus avoiding the disadvantages of
diminished initial or starting torque above
referred to.

My invention is applicable not only to mo-
torsin which the circuits of one or both mem-
bers are composed of windings of insulated
wire, but also to motors in Whlch the circuits
of said members or one‘of them are composed
of other forms of conductors, such as in the
well-known ‘‘squirrel-cage” type of motors.

Serial No, 146,858, (No model.)

Tt is also to be noted that each of the circuits 5o
of motors embodying my invention may be
composed of a separate conductor or that two
or more of such cireuits may have a portion -
of their paths through a common conductor
without departmw from my invention.

In the forms of my invention shown and de-
scribed hereinafter the pecuhar arrangement:
of circuits forming part thereof is placed upon
the rotary or induced member ot the motor,
or, as it is sometimes called, the ** armature;”
but it will be understood that stch a disposi—
tion of the circuits is not a necessary portion
of my invention and may be widely varied
without departing from its principle.

In the drawings, in which like marks of ref-
erence refer to similar parts in the different
figures, Figure 1 is a diagram of the field and
armature windings of a form of my motor, .
showing also the connections of the armature-
windings with the commutator and a short-
cireuiting device. Fig. 2is a vertical central
section through a motor embodying specific -
forms of commutator and:short-circuiting:.;
mechanism adapted to carry out my invention:::
TFig. 3 is a diagram of the field and armature 75
of a motor in which the two different kinds
of circuaits forming part of my invention
have a portion of their paths through a-com- .
mon conductor. Iig. 4 is a cabinet: projec-
tion of a form of 1y invention adapted for
use with a squirrel-cage armature of the drum.
or Siemens’s type. Fig. 5 is a side elevation .
of a drum-armature embodying substantially -
the form of my invention shown in Fig. 4;
and Figs. 6 and 7 are end views of the arma-
ture of Fig. 5, showing, respectively, the
short-circuiting device and the comimutator.
therefor. :

Referring first to Fig. 1, 10 indicates a body . .
of magnetic- metal, preferably laminated, .90
which carries the field-winding 11 of the mo-
tor. The field-winding 11 is supplied with
single-phase alternating current from any
suitable source by means of the wires 12.
This field-winding may be of any usual and
suitable kind. 14 indicates the armature-core.
This core is here shown in the form of a
Gramme ring. It may, however, be of any of
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the usual types. The armature-windings are
of two kinds. One of the sets of windings.
15, has its terminals connected, by means of
wires 16, with the insulated segments of a
commutator-ring 17, as indicated. in"the dia-
gram. Uponthiscommutator17 bear brushes
18. This portion of the armature-winding
is placed on locally-closed circuit by meansof
the conductor 19, connecting the brushes 18.
The other portion ot the armature-winding is
composed of a number of coils 20. Each of

- these coils has its terminals connected with

15

_all of the contact-plates 21 to close the cir-
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individual - short circuit.

contact-plates 21, which are insulated from.

each other at starting, as indicated in the dia-
gram.. 221s a ring of conducting material
adapted to make contact simultaneously with

cuit through each of the separate armature-
coils 20, thus placing each of the coils 20 on
This ~ individual
short-circuiting of the armature-coils 20 may
be accomplished by any suitable mechanism
without departing from my invention. I
prefer, however, to accomplish it automatic-
ally when the armature after starting under
load has reached normal running speed by
means of the combined centrifugal governor
and short-circuiting device now ‘to be de-
scribed.

Referring to Fig. 2, the motor-casing con-
sists of three parts— a middle portion 25 and

~+ end pieces 26, suitably bolted together at 27.
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The end pieces 26 are provided with boxes
98, and ventilating-openings are formed in
said end pieces by cutting the same away
around said boxes, as indicated in the draw-
ings at 29. These portions of the motor aré
of well-known construction and are not more

particularly described herein for the reason

that they relate only remotely to the inven-
tion herein claimed. The stationary or field

“portion 10 of the motor is provided with polar

projections 30, and the armature 14 is also
provided with similar projections 31. Thefield
10 is secured to the inner side of the middle
part:25 of the motor-casing. The armature
14 is mounted upon a shaft 32, journaled in the
boxes 28. The brushes 18, which bear upon
the commutator 17, as described in connec-
tion with Fig. 1,are carried by means of arms
33, fastened to one of the end portions 26 of
the motor-casing. ~ I find that in practice the
metal of the motor-casing may be made to

" perform the function of the conductor 19

(shown in Fig. 1)—that is, to connect the
brushes 18 and place the commuted portion of
the armature-winding on locally-closed cir-
cuit. ~Rigidly mounted upon the end of the
shaft 32 and within the casing of the motor
is the cup-shaped portion 85, which carries
the insulated contact-plates 21. But two of
these contact-plates are shown in the drawing
of Fig. 2. They are, however, distributed in
the form of a ring around the cup-shaped por-

tion 85 and suitably insulated from each other.
A ring of insulation 34 serves to insulate these
contact-plates 21 from the cup-shaped portion
85. The contact-plates 21 are connected with
the terminals of the armature-coils 20, as de-
seribed above in connection with Fig. 1. 36
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indicates a grooved ring of conducting metal

situated. within the ecup-shaped portion 35.
Short-circuiting plates 37 are secured pivot-
ally in this grooved ring by means of the lugs
38. - These plates 37 are also provided with
arms 39, by means of which they are when the
motor 1s starting held in the position shown
in Fig. 1 by means of the collar 40, sleeved
upon the shaft 32. Buttwo of these plates 87
are shown 1n Fig. 2. It is evident, however,
that the ring 36 may be provided with a large
number of them to form substantially a con-
tinuous condueting-ring within the cup-shaped
portion 85. The collar 40 is when the motor
is starting held in the position shown in Fig.
2 by means of the helical spring 41, which
abuts at one end against said collar and at the
other against an adjustable abutment 42,
screwed upon the shaft 82. It will be evi-
dent that the ring 36 and the short - circuit-
ing plates 37 correspond in function to the
short-circuiting ring 22, described above in
connection with Fig. 1, the purpose of which
is to place the armature-coils 20, which are
on open circuit and inoperative at starting,
upon short circuit after the motor has started
and when it has reached normal running speed.
‘When the armature 10 has started and has
reached substantially normal Tunning speed,
the centrifugal force which it generates will
cause the short-circuiting plates 87, disposed
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within the eup-shaped portion 35 in the form

of a ring, to spread outward and come in con-
tact with the contact-plates 21 and electrically
connect these contact-plates 21 with one an-
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other. “When the speed of the armature de- -

creases, these short-circuiting plates 37 will
be forced back by means of the spring 41 to
the position shown in Fig. 2 out of contact
with the plates21. It will be seen, therefore,
that a portion of the armature-circuits repre-

sented by the windings 20 is open-and inop-’

erative at starting and is automatically short-
circuited and rendered operative after the mo-
tor has started and when it has reached nor-
mal running speed. It will also be seen that
the remaining portion of the armature-cir-
cuits—viz., that portion connected with the
commutator 17—is operative both at starting
and after normal running speed has been at-
tained. '

Referring now to Fig. 3, I have there shown
a form of my invention in which separate
windings, such as shown at 20 in Fig. 1 for
the short-circuited current, are dispensed with
and in which the short-circuited and commuted

-currents have a portion of their paths in com-

mon. Here 14 again indicates the armature-
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core, 15 the commuted armature-windings, and
16 the wires connecting the terminals of these
windings with the segments of the commuta-
tor 17.  Connected to each of the wires 16 is
a wire 45, and one of each pair of the wires
45 has connected in it an inductive resistance
46 to control the current flowing therein, as
hereinafter described. These wires 45 lead to
the insulated contacts 21, which are adapted
to be connected by means of the short-circuit-
ing ring 22, as deseribed in connection with
Figs. 1 and 2. It will be seen that when the
short-circuiting ring is connected with the
contacts 21 the current flowing in the wind-
ings 15 will be divided, a portion of it flow-
ing through the commutator 17, brushes 18,
and conductor 19 and a portion of it being
short - circuited through the resistance 46,
wires 45, contacts 21, and short - circuiting
ring 22. It is evident that by properly vary-
ing the resistance 46, any desired amount of
the current flowing in the windings 15 may
be made to pass through said resistance.

Referring now to Figs. 4, 5, 6, and 7, which
show diagrammatically a squirrel-cage-motor
armature embodying my invention, 14 again
indicates thearmature-core; 15, the commuted
winding; 16, the wires connecting the winding
15 with the commutator 17; 18, the commuta-
tor-brushes, and 19 the conductor for placing
the commuted winding on locally-closed cir-
cuit. In this embodimentof myinvention the
commuted winding 15 is wound upon the face
of the drum-armature in the usual way and is
connected, by means of the wires 16, with the
segments of the commutator 17, as described
in connection with Fig. 1. - The short circuits
of the armature instead of being composed of
individual windings of insulated wire, as de-
scribed in connection with Fig. 1, are com-
posed of a number of conductors 48, laid in
grooves in the iron of the armature-core. At
one end of the drum-armature these conduc-
tors 48 are permanently connected by means of
the conducting-ring 49, and at the other end of
the armature-core they are brought, by means
of extensions 50,. within reach of the short-cir-
cuiting ring 22. This will be best understood
from Figs. 4 and 6.

It will be evident that in the modifications
of my invention described in connection with
Figs. 8, 4, 5, 6, and 7 a portion of the arma-
ture-circuits is open and inoperative at start-
ing and may be short-circuited and rendered
operative after the motor has started and
when it has reached normal running speed.
Thisshort-circuiting is accomplished by move-

.ment of the short-circuiting ring 22, as de-

scribed in connection with Fig. 1, and may
evidently be accomplished antomatically by
means of the mechanism shown in Fig. 2 and
described in connection therewith. It will
also be seen that the remaining portion of the
armature-cireunits—rviz., that portion connect-

8

ed with the commutator 17—is operative both

at starting and after normal running speed.

has been attained. ]

Having fully described my invention, what
I claim as new, and desire to secure by Letters
Patent of the United States, is— ‘

1. In an alternating-current motor, a mem-
ber having a circuit commuted at starting, said
circuit being locally closed and operative both
at starting and at speed, a second circuit for
said member inoperative at starting, and
means for rendering said second circuit oper-
ative after said motor has started.

2. Inan alternating-current motor, a mem-
ber having a circuit locally closed, commuted
and operative both atstarting and at speed, a
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second circuit for said member inoperative at ~

starting, and means for rendering said second
circuit operative after said motor has started.

3. In an alternating-current motor, a mem-
ber having a circuit commuted and locally
closed at starting, a second circuit for said
member inoperative at starting, and means in-
dependent of ‘the commutator for rendering
said second circuit operative after said motor
has started. -

. 4. In an alternating-current motor, a mem-
ber having a circuit commuted at starting, said
circuit being locally closed and operative both
at starting and at speed, a second circuit for
said member inoperative at starting, and
means independent of the commutator for ren-
dering said second circuit operative after said
motor has started.

5. In an alternating-current motor, a mem-
ber having a cireuit commuted at starting, said
circuit being locally closed and operative both
at starting and at speed, a sécond circuit for
said member open at starting, and means for
closing said second circuit afver said motor has
started.

6. Inan alternating-current motor, a mem-
ber having a circuit commuted at starting, said
circuit being locally closed and operative both
at starting and at speed, a second cireuit for
said member inoperative at starting, and au-
tomatic means for rendering said second cir-
cuit operative after said motor has startéd.

7. In an electric motor, a member having a
circuit operative at starting and at speed, a
second circuit inoperative at starting, and
means for rendering said second ecircuit oper-

85

Q0

95

100

105

TIo

115

ative after said motor has started, said circuits

having a portion of their paths in a common
conductor. 7

8. In an electric motor, a member having a
cirenit.effective at starting and at speed, a sec-
ond circuit open at starting, and means for
closing said second circuit after said motor
has started, said cireuits having a portion of
their paths in a common conductor.

9. Inan electric motor, a member having a
locally-closed circuit operative at starting, a
second circuit for suid member inoperative at
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starting, ard means independent of the com-
mutator for rendering said second circuit op-
erative after said motor has started, said cir-
cuits having a portion of their paths in a com-
mon conductor. -
10. In an electric motor, a rotary member
having acircuit operative at starting, a second
cirenit for said member inoperative at start-
ing, and automatic means independent of the
commutator and controlled by the rotation of

"gaid member for rendering said second cireuit

operative when said rotary member attains a
predetermined speed, said circuits having a
portion of their paths in a common conductor.
11. In an electric motor, a member having
a circuit operative at starting and at speed, a
second circuit for said member inoperative at
starting, means for governing the flow of cur-
rent in one of said circuits, and means for ren-
dering said second circuit operative after said
motor has started, said cireunits having a por-
tion of their paths in a common conductor.
12. In an electric motor, a member having a
circuit operative at starting and at speed, a
second circuit for said member inoperative at
starting, a resistance in one of sald circuits,
and means for rendering said second circuit
operative after said motor has started, said
circuits having a portion of their paths in a
common conductor. \
13. Inan electric motor, a member having
circuit operative at starting and at speed, a
second circuit inoperative at starting, a resist-
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ance in said second circuit, and means for ren-
dering said second circuit operative after said
motor has started, said circuits having a por-
tion of their paths in a common conductor.

14. In an electric motor, a member having
an inductive circuit operative at starting and
at speed, a second circuit for said member in-
operative at starting, means for controlling
the flow of current in oneof said circuits, and
means for rendering said second circuit oper-
ative after said motor has started.

15. In an electric motor, a member having
an induetive circuit operative at starting and
at speed, a second circuit for said member in-
operative at starting, a resistance in one of
said circuits, and means for rendering said sec-
ond circuit operative after said motor has
started.
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16.. In an electric motdr, a member having '

an inductive circuit operative at starting and
at speed, a second circuit for said member in-
operative at starting, a resistance in said sec-
ond cirenit, and means for rendering said sec-
ond circuit ‘operative after said motor has
started.

In testimony whereof 1 have hereunto set
my hand and affixed my seal in the presence
of the two subscribing witnesses. '

W. A. LAYMAN. [L. s.]

| Witnesses:
James H. Bryson,
L. B. BrAcH.
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