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To wli whom it Maly COnCern:

Be it known that I, Jorx A. SMmITH, a 01131— |

zen of the United Stetes residing at Deyton
in the county of Cempbell and State of Ken-
5 tucky, have mvented certain new and useful

~ lmprovements in Electric Motors, of Whleh_

- the following is a specification.
The object of my invention is to provide

“means for varying the speed of the armature
of a shunt-wound motor of constant poten-
- tial by simply varying the active length of

the elCltlIlﬂ'-COl]

In carrying out this invention I employ a

‘core-blank of a shape permitting of the wind-

dlsposed relative to one another and to the
armature as to form a plurality of magnetic
cireuits of different ermeeblfty, whereby
when the active length of one of the sections
20 of the coil 1s varied the shifting of the mag-
~ netic density in the exiting-field of varying
permeability will change the speed of the
armature irrespective of the loed within the
limits of the motor.
The features of the iInvention are more fully

set forth in the description of the accompa-
nying drawings, forming a part of this speclﬁ— |

cation, in Whlch——-—- '
" I‘wure 11s a dleﬂremmetm view of my mo-
tor. FI 218 4 dlegrem of the core with the
exciting - 0011 removed, indicating in dotted
lines the magnetic circuits.

A represents the core, which is preferably
constructed of laminated blanks of the shape

30
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d represents one of the line-wires connected
with one of the armature-brushes G. Frem

- brush G the wire 0 of the entire energizing-
40
tension B, forming the coil-section b, thence
the wire runs to and is wound around the base
I, forming the main coil-section F, thence the

wire runs to and is wound around the oppo-

site side extension C, forming the coil-section
¢, thence the wire is connected to the other
brash H of the armature, which brush con-
nects with the other line-wire ¢. 'This is the
ordinary shunt-winding. The coil-section F
has three shunt-wires p p’ p* successively
leading therefrom and having their respective
'eonteet posts P P’ P* su1tebly dlsposed on
the casing of the motor.

o — - — el e ] s bk lled " m = - ke

ing of the exciting-coil in several sections, so-

shown, although the shape 1s not of the es-

coll runs to and 18 wound around the sule ex-

| 1 represents the switch-bar, adapted to
make successive contacts with said posts for
varying the active length of the coil-section F.
J represents a wire eennectmﬂ switch-bar
1 with the wire J/, which latter wire connects
the rear end of the coil-section F with the ini-
tial end of coil-section ¢. Asshown in Fig. 1,
the entire exciting-coil is in circuit. -

In Fig. 2,  z represent the magnetic circuit
"throucrh ell of the cores and the armature,

tallic circuit of high permeability. ~The dot-
ted lines ¥ y represent a second mao‘netle C1T-

cuit formed through the cores B E and

'through the armature. It will be noted that
this circuit has to bridge the air-gap formed

‘between the outer end of the core B and the

outside edge of the limb L. The lines z z rep-
resent a similar eounterbelenemg magnetic
circuit formed through the cores K C and the

armature and meludmo* the air-gap formed
75

between the pole C and the other limb 1./ of
the core-blank. Itisobvious thatthese mag-
netic circuits ¥ ¥ and z 2 are of considerable
less permeability than the circuit « x.
three magnetic circuits of at least two perme-
abilities are energized by a single shunt-
wound coil dlsposed in three sectlons and 1t
is obvious that by varying the active length
of the main section of the coil the megnetw
density of the entire influencing field 1s cor-
respondingly altered, which affects variations
inthe armature speed irrespective of the load,
but of course within the given capacity of 2
particular motor.

In practice I provide a shunt-ﬁeld divided
‘into two sets. 0
in coil ¥ upon the field-core E and one-fourth
in coil b and one-fourth on coil ¢ on the exten-

rality of magnetic circuits with one set shunt-
winding. -
The one magnetic circuit is complete en-

cap left to permit the armature to revolve.

The second and third magnetic circuits are
The ends

of the field cores or extensions are not pro-

completed partly through the air.

vided with a yoke of iron to completé the
mefrnetlc circuit. The effect of this arrange-
ment 1s such that 1f the electrical resistance 01L

the entire circuit is varied or the electromo-
| tive force varied the number of turns of wire

One-half of the wire 1s wound

sions B C, respectively. This forms a plu-~

55 -
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'thereby making a substantially complete me-
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remain the same. Then the influence exerted | one or more of said sections being exposed

Ll

by coil I 1s very much greater than that of
the other two colls, owing to the greater per-

meability which the circait through iron has |

over the magnetic circuits through the air.

L {ind 1n practice that by varying the num-
ber of turns m coil-section I about fifteen per
cent. 1 can change the speed of the armature
fifty per cent. Thus I provide a stmple and
practical means of obtaining a great variation
1n speed without causing the motor to spark
at the brushes.

The power of the armature 1s substantially

the same at the different speeds. In such a
motor portions of the proportion of the field
E' are cut out by the first and successive step
movements of the switch-bar.

Thus 1t will be seen that varying the rela-
tive number of turns of wire of the exciting

more magnetic circuits, one of which 1s of
large and the other of small permeability,
produces an effect similar to that produced
by ereatly varying the exciting-current in a

simple field without the tendency to cause
the sparking of the brushes and makes it pos-

sible to obtain predetermined armature-
speed variations with the simplest form of a
controlling device.

Having deseribed my invention, 1 claim—

1. A shunt-wound motor having a plural-
1ty of fields of different permeability, and
means for varyine the active length of the ex-
citing-coll, substantially as described.

2. A shunt-wound motor, having the ex-
citing-coll disposed 1n plurality of sections,
forming a plurality of magnetic circuits of
different permeability, and means for vary-
g the active length of the exciting-coil, sub-
stantially as described.

3. A shunt-wound motor, having the ex-
citing-coil wound in sections upon different
cores disposed to create two or more magnetic
circuits, and means for varying the active
length of one of said coil-sections, substan-
tially as described.

4. A shunt-wound motor, having the ex-
citing-coll wound 1n sections upon cores dis-
posed to create two or more magnetic cir-
cuits, of different permeability, and means for
varying the active length of one of said sec-
tions, substantially as described.

5. A shunt-wound motor, having the ex-
citing-coll wound 1n one or more sections dis-
posed on cores to form one substantially com-
plete metallic magnetic circuit, and a second
magnetic circuit, having an air-gap for low-
ering the permeability of the second relative
to the first circuit, and means for varying the
active length of the exciting-coil, substan-
tially as described.

6. In a shunt-wound motor, an exciting-
coll wound in three. sections disposed around
the armature to form one substantially com-

L

outside of the line of said metallic circuit,
forming an additional circuit or circuits of
lower permeability, and means for varying
the active length of one of said sections, sub-

stantially as described.

7. In a shunt-wound motor, an exciting-
coill wound in sections upon three different
cores, sald coil-sections disposed around on~
side of the armature to form one substan-

tially complete metallic magnetic circuit, the
- cores of two of said sections being exteriorly

presented upon opposite sides of the arma-
ture, and outside of the first-named circuit to
form two balanced magnetic circuits of
lower permeability than the first-named cir-
cuit, and means for varying the active length
of the wire in the intermediate section, sub-

- stantially as described.
shunt-wound coil disposed to produce two or |

8. In a shunt-wound motor, an exciting-
coll wound 1n sections upon three different
cores disposed around one side of the arma-
ture, the axis of the intermediate core being
disposed substantially parallel with the axes
of the outside cores, whereby a substantiall
complete metallic circuit is formed and two

balanced magnetic circuits of lower permea-

bility, and means for varying the active
length of the intermediate coil-section, sub-
stantially as described.

9. In a shunt-wound motor, an exciting-
coil wound upon two or more cores disposed
in planes substantially parallel, and means
for varying the active length of the coil on
one of said cores, substantially as deseribed.

10. In a shunt-wound motor, an exciting-
coil wound upon different cores, one of which
cores 1s disposed to form a substantially com-
plete metallic magnetic circuit through the
armature, and one of the cores being dis-
posed to present a pole outside of the first-
named circult to form a second magnetic cir-
cuit, having an air-gap between the armature
and sald outside pole, and means for varying
the active length of the coil, substantially as
described.

11. In a shunt-wound motor, an exciting-
coll wound upon three different cores, dis-
posed around the armature, one of said cores
being substantially concentric and the other
two substantially radial relative to the arma-
ture forming three magnetic circuits, one of
which 1s a substantially complete metallic
circuit through the armature, and the other
two of which are substantially balanced cir-
cuits, each having an air-gap between its out-

side pole and the armature, and means for .

varving the active length of the coil, substan-
tially as described.

12. In a shunt - wound motor, a metallic
blank, having two limbs between it upon
which the armature revolves, an exciting-
coll having a section wound upon said blank
to form a substantially complete metallic cir-

65 plete metallic magnetic circuit, the core of | cuit through said blank and armature, said
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20 piece, and means for varying the active

‘wound upon said blank to torm one or

814,740

coil having one or more additional sections
more
magnetic circuits, each having an air-gap be-
tween its pole and armature, forming t ough

‘the said blank and armature two or more

magnetic circuits of substantially different

permeability, and means for varying the ac-
~ tive leng

th of the coil-section creating the
complete metallic circuit, substantially as
described. '
" 13. A field-core having two parallel limbs
united by a transverse base-piece, the inner
opfosite faces of said parallel limbs being
hollowed out to receive the armature, the
parallel limbs having field extensions pro-
jected outwardly substantially at right an-
oles to said limbs respectively at points oppo-
site the armature, a shunt-wound coll upon
said lateral extensions and the said base-

3

described. |

14. A field-core having two parallel limbs
iece, the mmner

united by a transverse base-p
opposite faces of said limbs being hollowed
out to receive the armature, the said limbs
having field extensions on their outer sides
projected substantially at richt angles to
said limbs opposite the armature,
ing wound in shunt-circuit on said base-piece

and said side extensions, and means for vary-

ing the active length of the section of the coil

disposed on said base-piece, substantially as
described. | |

In testimony whereof I have hereunto set

my hand. | |
- JOHN A.SMITH.
Witnesses:

- Ourver B. KAISER,
- Lro O’DONNELL.

| 1éngth of said exciﬁng—-coﬂ, substantially as.

the coil be-
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