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To all whonv it may concerm:

Be it known that I, JoEN FRANKLIN SHOE-
MAKER, a citizen of the United States, resid-
ing at Madison, in the county of Dane and
State of Wisconsin, have invented certain new
and useful Improvements in Apparatus for
Short-Circuiting Turns in Armature-Coils;
and I do declare the following to be a full,
clear, and exact description of the invention,
such as will enable others skilled in the art
to which it appertains to make and use the
same, reference being had to the accom-
panying drawings, and to the letters of ret-
erence marked thereon, which form a part of
this specification.

This invention relates to new and useful
improvements in apparatus for cutting out
or short-ecircuiting turns in armature-coils,
and it is especially designed for use on direct-
current two-wire motor; and the object of the
invention is to produce means whereby any
practical range of speed may be obtained with
a reduced size of motor per given output,
per given range in speed, and by which ap-
paratus it is possible to use a greater length ot
wire upon the armature, than is possible with
the existing two-wire variable-speed motors
with field control, and in which is made possi-
ble the use of an average weaker field, and
in the high speeds instead of introducing re-

‘sistance in the field circuit parts of the turns

in each armature-coil may be cut out or short-
circuited and the armature reaction will be

less instead of greater and armature resistance
less, also field distortion is less.

The invention consists, further, in means
whereby extremely high and low speeds may
be obtained and greater efficiency through
different ranges of speed. N

The invention consists, further, in various
details of construction, and in combinations
and arrangements of parts, which will be
hereinafter fully described and then specific-
ally defined in the appended claims.

My invention is clearly illustrated in the
accompanying drawings, which, with the
letters of reference marked thereon, form a
part of this application, and in which—

Figure 1 is an end elevation of my nven-
tion, which is adapted to be positioned at the
back end of an armature. Fig. 2 is a vertical
sectional view on line 2 2 of Fig. 1. Kig. 3
is a detail sectional view showing the manner
of connection of the leads of the armature-
coil to the contact switch-points. Iig. 4 1s
4 detail view of the longer of the contact-

points, and Fig. 5 is a detail view showing the
shorter of the contact-points.

Reference now being had to the details of
the drawings by letter, A designates a fiber
disk secured, by means of a yoke A’, to an
armature - shaft A® by means of screws A’
said disk being adapted to be fastened ad-
jacent to the back of an armature. Said disk
has secured thereto the various sets ol con-
tact-points T, G, and H, and to these contact-
points are fastened the switch-leads ., &,
and II’, which run to the armature-coil in the

manner shown in Fig. 3 of the drawings.

Mounted to have an adjustable movement
upon the armature-shaft is a disk O, having
a pin O passing through the hub of said disk
and also through an elongated slot A® in the
armature -shaft, whereby said disk O may
have a limited movement upon the shaft.
One end of the hub of said disk O is convexed,
as at O and the voke A’ has a concaved or
chambered portion A’ adapted to receive
said convexed end of the hub when the disk
O is moved to its limit in one direction. Se-
cured to one face of the disk O and project-
ing beyond its circumference is a fiber band
Q, and secured to said fiber band @, at loca-
tions bevond the circumference of the disk
0, is a series of posts Q', each of which 1s
held by means of a screw Q° upon the band
Q, and each post carries a pin J', having
pivotal connection with a blade J, said pin
working in a slot J* in the blade J. The
outer ends of the blades J have pivotal con-
nection with the contact-points F, as shown
clearly in Fig. 2 of the drawings. The con-
tact-points (&, which are shorter than the
contact - points H, have their outer ends 1n-

“clined, and each contact-point &= as well as

the contact-points H are slotted, as shown 1n
the detail views of the drawings, to receive
the blade J in the manner illustrated in dot-
ted lines in Figo. 3 of the drawings.

Referrine to Fig. 8 of the drawings, it will
be observed that T haveonly shown three turns
of the armature-coil for the purpose of sim-
plicity, said turns being designated by letters
K, K, and K? the letter X designating the
negative current to the commutator, and the
letter Y the positive current to the commuta-
tor.

In order to move the disk O to cut out dif-
ferent circuits, 1 provide a longitudinally-
movable rod T, which is mounted within a

central longitudinal aperturein the armature-
' shaft, and the inner end of sald rod has con-
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nection with the pin O, (shown clearly in Fig.
2 of the drawings,) and by which rod the disk
may be moved backward or forward, as may :
be desired.

In operation when the switch-blades are in
the position shown by solid lines in Figs. 2
and 3 of the drawings all armature- conductm S
are working, and as the currentfrom the com-
mutator enters the armature-coil through the

1t to leave the coil, it will tr ‘Wel through the
three turns and back to the commutator
through the lead K% When the switch is
thrown so that the blades J will occupy the
1n dotted lines J*, the cur-

position designated
her coll from the commu-

rent will enter anot
tator t"nouu-h the commutator-lead to turn
IS, wiil tollow turn IX until 1t oets to the
switch-lead F', then it will follow out through
the switch- lmdl* , through the contact-points
If, through the SW itch-blade J, through con-
mct points H, thence to the smteh ]edd H',
and into the turn X', and thus short-cir cuit-
ing parts of coils I and K, leaving two turns
active out of three turns.  With th switches
thrown in posﬂzlons shown by J¥ in dotted
lines in Fig. 3 the current coming from the
turn K lollows the latter until it gets to the
switch - lead T, thence passes through the
switch-lead F thouah the contact I‘ blade
J., contact (3 mto the turn K* Lheme to the
lead to the commutator wherebv part of turn
IS, a portion of turn K7, and all of turn X" are
short - circuited, leaving only one complete
turn active.

While in the drawings I have shown but
three turns per armature-coil, it will be un-
derstood that I do not limit nwsd to fmv
number of turns, as I am now working a ma
chine having twents -81X turns per mmature—
0011 and by whlch I can cut out twelve turns
1n each coil, and in the position J° qhere are
eighteen turns out of the twenty - six that
would be cut out or short-circuited. 1t will
be also understood that nmy apparatus may be
macle in almost any number of different sizes
and have various sets of switches and various
numbers of turns per coil, various devices be-
1ne constructecd to meet the requirements of
ind; vidual motors:; but the construction and
action will be the %cu*ne 1n all.

Having thus fully described my invention,
what I clfum 1S new., and desire to secure by
Letters Patent, i

1. An .:Ltmchment for motors for short-cir-
culting turns in the armature-coils thercof.
consisting, i combination with the armature-
shatt of a motor; of a disk fixed to said shaft
acljacent to the end of the armature, a seriecs
of contact-points carried by said disk, a mov-
able diskupon the armature-shatt, a fiber hand
carried by said movable disk, bladespivotally
connecting said fixed disk and band and adapt-
ed to be thrown into electrical connection with

ead to the turn K, there heing no pomt for
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the contact-points upon sald fixed disk, turns -

of armature-coils electrically connected with
said contact-points, and means for operating
Scle movable disk, as set forth.

2. An attachment for motors for short-cir-

-cuiting turns in the armature-coils thereof,

!

- consisting, in combination with the

armature-
shaft of a motor, of a disk fixed to said shaft
adjacent to the end of the armature, a series
of contact-points carried by said disk, a moy-
able disk upon the armature -shaft, a fiber
band carried by said movable disk, blades
pivotally connecting said fixed disk and band
and adapted to be thrown into electrical con-
nectlon with the contact-points upon said fixed
disk, turns of armature-coils electrically con-
nected with said contact-points, and a longi-
tudinally-movable rod mounted within the ar-
mature-shatt a:
disk, as set forth.

An attachment for motors for short-cir-
culting turns in the armature-coils thereof,
consisting, in combination with the armature-
shatt of a motor, of a disk fixed to said shaft
adjacent to the end of the armature, a series
of contact-points carried by said disk, a mov-
able disk upon the armature -shaft, a, fiber
band ecarried by said mmmble d]bh.}, lades
pivotally connecting said fixed disk and band
and adapted to be thrown into electrical con-
nection with the contact-points upon said fixed
dislk, turns of armature-coils elecuimlly con-
nected with said contact-points, & pin passing
through the hub of said movable disk through
an elonu ated slot in the armature-shaft, and 2
rod mounted longitudinally in the m'nmture-
shaft and connected to said pin, as set forth.

4. An attachment for motors for short-cir-
cutbing turns in the armature-coils thereof,
consisting, 1n combination with the armature-
shaft of a motor, of a yoke fixed to said shaft
and having a recess in one face thercof about
1ts central aperture, a centrally-apertured disk
[ixed to said yoLe, 1 series of contact-points
carried by said disk, a movable disk upon the
armature-shaft, a fiber band carried by said
movable disk, blades pivotally connecting said
fixed disk and band and adapted to be thr OWD
into electrical connection with the contact-
points upon said lixed disk, turns of arma-
ture-cotls electrically connected with said con-
tact-points, means for operating said movable
disk, and said movable dislk h.wnw a hub por-
tion adapted to enter the 1@@%5@{1 portion of
sald yoke, as set forth.

5. An attachment for motors for short-ciy-
cutting turns in the armature-coils thereof,
consisting, in combination with the armature-
shatt of a motor, of a disk lixed to said shaft

adjacent to the end of the armature, a series
of contact-points carried by said disk, a mov-
able disk upon the armature-shaft, a fiber
¢ disk and pro-
ference thereof,

band carried by said movabl
jecting beyond the circum

wd connected to said movable
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posts carried by said fiber band beyond the
circumference of the movable disk, blades
pivotally connecting said posts with pivotal
contacts upon the movable disk, turns of ar-
mature-coils electrically connected with said
contact-points, and means for operating said
movable disk, as set forth.

In testimony whereof I hereunto aflix my
sionature 1n presence of two witnesses.

JOHN FRANKLIN SHOEMAKER.

Witnhesses:
Eiymorr THEO. KLVER,
Wirriam TRAINOR.
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