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7o aZZ whom it may concern:
Be 1t known that I, ELMER A. SPERRY, a
citizen of the United States, residing at Chi-

cago, in the county of Cook and State of Ili-

nois, have invented certain new and useful

Improvements in Klectric Motors, of which

the following is a specification, reference be-

‘1ng had thereln to the aceompanynw draw-

1ngs.

This invention relates to an unplovement
in electric motors of that class in which the
field-magnets are excited by an electric cur-
rent on a derivation from the main circuib
which supplies the motive current to the ar-
mature. |

It is well known that when the armature of
an electric motor is.rotated at high speed a
counter eclectro-motive force 1is developed

- therein, which very seriously counteracts the
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main current, and frequently so reduces the

capacity of the machineas to render it ineffect-

1ve for many purposes. Ilectric motors have
been constructed with resistances so propor-.

‘tloned that the maximum development of

poweris at high speeds; but in such machines
is found the diﬁadvanmge that at low specds
their power 1s disproportienately small, so

- that a comparatively high speed must be main-
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tained, even when buthttle power is required .

to be ezxex ted by the machine.
1t 1s the object of my improvement {o cause

the counter electro-motive force deveIOped in

the armature to so act upon the field-magnets
as to augment the magnetism thereof in almost
the exact
ture is depreciated by the .counter-current,
thus rendering the resultant from the Jomb

forces of armature and field a practically uni-
- form quantity, not affected appreciably by the
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speed of the armature, but being a legitimate
exponent and utilization of the effect of the

~main or supplied motive current.
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It 18 further the object of one feature of my
invention to prevent the field-magnets from
reaching magnetic saturation before the arma-

ture bas reached the desired speed after the
machine 1s started into operation. |

My invention consists in certain novel con-
structions and combinations of parts and ar-
rangements of circuits, which will be readily
understood from the following particular de-
seription and the accompanying drawing,

readily understood. In this derived circuib

“derstood from the following explanation: The
resistance of the field is sueh that by slight

ratio that the energy in the arma-

B Bis below the point of magnetiec saturation
of the iromn.

1| which represents adiagrammatic front view of

an electric motor promded wmh my lmprove-

ments. &R
- The letter A mdmates the rotary armature,

and B B the pole-pieces of the field-magnets of

an electric motor.

C is the commutator. | | |
D D and D' D indicate two pfmlrs of com- gc
mutator - brushes, which are automatically

‘shifted to corresgpond in position with the di-

rection of rotation of the commutator, as Wlll

‘be hereinatter ezp]amed

‘G and H are the wires of the supply- -cireuit, 65
and Tand J indicate a2 derived eirecuitin whlch

| are connected the helices of the field-magnet,
said helices not bemﬂ shown as the manner of

their connection in the derived ecircuit will be
O
is also included an adjustable rheostat, K, so 7
that the current which excites the ﬁeld -mMag-
nets can be regulated as desired.
L and M are the wires of a sub-shunt or -
derwatmn which will be hereinafter referred

to. |
The operation of the devices for preventing
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"adverse effect of the counter electro-motive

force developed in the armature will be un-
80

extra adjustment of the rheostat K 1t i1s accu-
rately proportioned to that of the armature.
When the motor starts and runs at low speed,
the opposing electro motive force developed
in the armature 1s slwht, and the energy in
each derivation of the eirenit is pmetmally in

‘proportion to the resistance of the conductors,
the resistance of the field-coils being such that

the magnetism developed in the p(}le pleges

Now, when the speed of the ar-
mature increases, the coun'er current devel-

| oped in its coils Lends in opposite direction to
the current traveling on the main conductors

95
H and G to the pomts of junction of wires J

and I with said conductors, and opposes resist-
ance to the passage of the main current to the
armfxtme, the tendency being to drive the

‘main current backward to 1}16 junctions of 1co

wires J and I with the main conductors G and

H, where passage 183 offered of uniform resist-
‘ance, so that an increase of current flows in a
| derivation including the field-coils and aug-
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ments the magnetism of the field-magnets as | will be raised into engagement with the wheel

the energy of the armature 1s decreased, thus
making the resulting force of the united ener-
gies of the armatures and field a practically
constant quantity, as before stated.

It sometimes happens that there is devel-
oped 1n the field-magnets a tendency to reach
their saturate points too early—that is, be-
fore the speed of the armature has sufficiently
increased after being started. In orderto pre-
ventthis Lhaveprovided the following devices.

The letter R 1ndicates a variable rheostat,
one end of which is connected through the coil
of an axial maguet, S, with the wire J of the
jeld-cireunit, and the pwoted shunting-arm R’
of this rheostat is connected by wire M with
the wire I of the field-cirenit, so that the rheo-
stat R and magnet S are in a sub-shunt or
derivation from the field-cirenit. Thearm R’
18 held toward the end of the rheostat, to which
the wire L 1s attached by means of spring 7,
said arm resting against an adjustable stop, 7,
by which its normal position with respect to
the coils of the rheostat may be determined.
To the opposite side of the arm IR is attached
one end of a cord, T, the other end of which
18 secured to a shaft, T, upon which is fixed a
toothed wheel, T°. Directly under this wheel
18 pivoted an arm, T°, to the upper end of
which 1s pivoted oneend of a pawl, £, the other
end of which is arranged to be engaged at the
proper time with the teeth of wheel T%, as will
presently appear. A pawl, ¢, is arranged to
prevent said wheel from turning under the
infinenceofspring », The pawl ¢’ isconnected
by a cord, ¥, with the free end of a lever, ¥/,
which is pivoted above the wheel T by afixed
pivot near the end to which the cord # is at-
tached, the other end of the lever being piv-
oted to the lower end of the movable core &
of the magnet S, the downward movement of
which is limited by a suitablestop, s. Toone
side of the arm T° is connected one end of an
arm, T the other end of which is pivoted to
a vibratory arm, T° which is connected by a
pitman-rod, T°% with a wrist-pin projecting
from a toothed wheel, 1", which gears with a
toothed swheel,” T5 fixed upon a shaft, T°

which carries a belt- -pulley, T, this belt pul
ley being connected with a si milar pulley, ¢
on the shaft of the armature by means of 2
belt, L.

It will now be observed that when the arma-
ture-shaftisin rotation,a rotary motion will be
communicated to whee! T° and thence to the
wieel T, {rom which a vibratory motion will
be transmitted through the rod T° to arm T°,
and from this arm a similar motion will be
communicated to the arm T through rod 1,
so that while the motor is in ol)emtlon the
arm 1% will be kept 1n constant vibration.
When the magnet S is not excited, its core §°
will rest upon the stop s, and the end of lever
S" will be held in such posumn that the pawl
{, supported from the lever 8 by the cord £,
will be out of engagenient with the wheel T
but when said mﬂﬂnet 18 excited the pawl ‘

T% and, owlng to the vibratory movement of
arm T° the pawl will turn said wheel in the 7o
direction indiecated by the arrow, causing the
cord T to be wound upon the shaft T', and

draw the arm R’ in the direction indicated by

the arrow on the rheostat, so as to include ad-
ditional resistance in the circuit in which said
rheostat is connected.

The operation of these devices is as follows:
When, owing to the strength of the main cur-
rent and the derivation thereof in the field-
circuitf, there is a tendency of the field-mag-
nets to reach their sataration-point before the
armature has attained a sufficient speed,a por-
tion of the current in the field-circuit will be
diverted through the subderivation, indicated
by the letters T and 1 M, and thus the carrent 8s .
in the field-circeuit will be reduced sufficiently
to prevent the magnetic saturation of the iron
in the field-magnet cores. The quantity of
current in the field-circuit will, however, be
oradually increased,owing to the fact that the
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~current in the subderivation excites the mag-

net S and causes its core to be drawn upward,
thus raising the pawl ¢ into engagement with
the wheel T , S0 that said wheel Wwill be turned,
causing the cord T to be wound up slowly d[]d
oradually move the arm R’ to such position
that a sufficient resistance of the rheostat IR
will be included in the subderivation to drive
the current back to the field-cireuit, or, rather,
to prevent its being diverted therefrom.
When this condition of affairs 1s reached, the
magnet S ceases to be excited, and the pawl ¢
islowered outof engagement with the wheel T,
which is, however, prevented from turning
backward by the pawl ¢, this pawl being
thrown out of engagement to allow the rheo-
stat B to resume 1ts normal condition when
the motor is stopped.

It will now be seen that by the devices 1
have described and just explained the current
1n the field-cirenit is prevented {from being too
strong at the start, however strong may be
the main current supplied to the armature,
and will be gradually increased 1n strength,so
that the cores of the field-magnets will not f13
reach the point of saturation until the arma-
ture has had ample time to attain a proper
speed of rotation. .

Thebrushes D Dand D' D arearranged foral-
ternate contactwith the commutator by means 120
of mechaunism connected with a friction-clamp,

T", which embraces the shaft T° It will be
readily observed that this {riction-clamp and
devices connecting the same with the brushes
will serve to change the direetion of rotation 125
of the shaft T whenever there is a change of
direction i the armature.

Having now fully described my invention,
and explained the operation thereof, I claim—
- 1. In an electric motor, the combination,
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- with a circuit derived from the main cireuit

and arranged to excite the field-magnets, of a

‘subderivation from said derived field-cirenit

and an automatic rheostat included in said
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stibderivation and arranged to D‘fadually in- | Solenmd core, and mechanical dewces sub

crease the resistance thPI‘BOf substantially as | stantially as deseribed, for moving thetoobhed

and for the purpose sct forth. wheel and adjusting the rheosmt from the |
2. The combination, with the main ellcmt shaft of the motor, substantially as set forth. 15

¢ which sapplies the armature and the derived | In testimony whereof I affix my mgnaturelu
circuit including the coils of the field-magnet, presenee of two witnesses.

of a sub shunt or derivation from the field- N
circuit, the variable rheostat and solenoid-mag- | - ELMER A SPERRY‘-
net- 1ncluded in said sub-shunt, the mov&ble Wltnesses

to rheostat-arm, connecting cord, toothed wheel, +  LOREN GREENE,
retaining p&w] actuating- pawl pivoted lever - ALLEN A. GRIFFITH.
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