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To all whom it may conceri:

Beitknown thatIl, OLOF OFFRELL, 2 citizen
of the United States, residing at Middletown,
in the county of Middlesex and State of Con-
necticut, have invented certain new and use-
ful Improvements in Devices for Regulating
Constant-Current Dynamo-ElectricMachines;
and I do hereby declare the following to be a
full, clear, and exact deseription of theinven-
tion, such as will enable others skilled in the
art to which it appertains to make and use the
same, reference being had to the accompany-
ing drawings, and to the letters of reference
marked thereon, which form -a part of this
specification.

Myinvention relates todynamo electrie ma-
chines, and itsobjects areto prevent waste of
power, and enable the speed of the motor to
be accurately and, if desired, automatically
regulated.

The speed of a series motor depends upon
the electromotive force of the current and the
resistance of the circnit. When the eurrent
and the resistance of the cirenit remain con-
stant, the speed can be controlled only by va-
rying thestrength of the field, that is, the num-
ber of linesof force passing through the arma-
ture. This is usually done by switching in or
out coils of the field magnet; but it has been
proposed to use a magnetic shunt, to divert
some of the lines of force from their normal
path through the armature. My defiector is
such a devics, being based upon the fact that

“the lines of force.in a magnetic field tend te

follow the path of least magnetic resistance,
and the invention consists in a movable iron
shunt, or deflector, arranged between the
mature and the pole pieces. The lines of
force follow the deflector when it is moved out
of line with the armature and pole pieces,
thereby decreasing the number of lizes pass-
ing through the armature and weakening the
counter-electromotive force. When the de-
flector is moved back into line with the pole
pleces, more lines of force pass through the
armature.

In the drawings,~—igure 1 is an elevation
of a motor embodying my invention. TFig. &
shows the deflector in perspective; and Fig,
3 is a diagram of an antomatic regulator.

Between the armature A and the faces of

ar-

the pole pieces B of the field magnet, are in-
terposed two plates C of iron, preferably
wrought iron. The plates are segrents of a
cylinder whose axis coincides with that of the
armature shaft. They each include about a
quarter of thecircle, and are carried on arms
d projecting from a sleeve D, which is free to
turn on the armature shaft ¢, or other suit-
ablebearing coneentric therewith. The plates
extend preferably from one end of the arma-
ture to the other.

Theoperation of myinvention is as follows:
When the load on the motor is decreased, the
armature tends fo increase inspeed, or “race.”
This develops an increased counter-electro-
motive foree, tending to cut down the current.
In order to keep the current constant, this
counter-electromotive force must be reduced,
and this can be accomplished by weakening
the field, that is, the number of lines of force
cub by the armature coils. My invention ef-
fects this by enabling the operator to deflect
some of thelinesof force awayfrom thearma-
ture, by turning the deflector so as to move the
plates C partially or wholly out from between
the pole piecees and the armature: since the
linesof foreoseek the path of least magnetic re-
luctance, and will follow the plates out around
the armature. The result is the same as
though the current flowing through the coils
of the field magnets had been weakened. The
armature coils cut fewer lines of force, and
thus the counter-electromotive force is dimin-
ished. By varying the position of the de-
flector to correspond with the changesinload,
a regular speed may be maintained.

The deflector may be moved by hand, suit-
ablelocking devices being used to hold it when
adjusted. I prefer, however, to render it au-
tomatie in its action, in order to keep the mo-
tor at a constant speed under variations in
the load. To this end, an arrangement such
as is shown in Fig. 3 may be used. An arm
d projects from the sleeve D, carrying aseg-
ment gear d% with which meshes a segment
¢ on the end of a lever E, the other end
of which is attached to the movable eore It of
a solenoid . Aspring I keepsthe lever nor-

gear

mally against & stop K, in which position the
deflector lies hetween the pele pieces and the
The solencid is in shunt from the

armarure.
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brushes L L of the motor armature A, b being
the fleld magnetcoil. The solenoid is respon-
sive to the counter-electromotive force gener-
ated by thearmature, and when thisincreases
upon a decreasing of the load, the solenoid
attracts its core, thereby moving the lever
and swinging the deflector out of line with the
pole pieces, in order to weaken the field and
reduce the counter-electromotive force, as
aboveset forth. Thetensionof thespring may
be adjusted to render the regulating action of
the solenoid automatic within given limits.

The effect due to the shunting of the mag-
netic lines is augmented by the increased
width and consequent greater magnetic re-
sistance of the air-gap between the armature
and the pole pieces, when the plates are
swung out from between them.

I have described the regulator as applied to
a motor but it is equally well applicable to a
dynamo.

Having thus deseribed my invention, what
I claim is—

1. A regulator for a dynamo electric ma-
chine, consisting of an iron plate adapted to
be moved between the armature and the pole
of the field magnet,substantially as deseribed.

2. A regulator for a dynamo electric ma-
chine, consisting of an iron plate adapted to
be moved from one pole of the field magnet
toward the other pole, substantially as de-
seribed.

3. A regulator for a dynamo electric ma-
chine, consisting of an iron plate lying be-
tween the armature and one pole of the field
magnet, and adapted to be moved out toward
the other pole, substantially as described.
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4. A regulator for a dynamo electric ma-
chine, consisting of a eurved iron plate paral-
lel with the armature, and mounted to move
concentrically therewith, substantially as de-
scribed.

5. A regulator for a dynamo electric ma-
chine, consisting of two curved iron cylindri-
cal quadrants mounted to moveconcentrically
with the armature, substantially as desecribed.

6. An automatic regulator for a dynamo
electric maehine, comprising a movable mag-
netic shunt around the armature, and a solen-
oid adapted to move said shunt and respon-
sive to changes in the counter-electromotive
force of the armature, substantially as de-
seribed.

7. An automatic regulator for a dynamo
electric machine, comprising a eurved iron
plate lying between the armature and a pole
of the field magnet, and a solenoid connected
in shunt around the armature and adapted
to move said plate, substantially as described.

8. The combination with a dynamo electric
machine, of curved plates mounted coneentric
with the armature shaft and between the ar-
mature and the pole pieces,segment gears for
operating said plales,a solenoid having a core
attached to one of said gears,and a spring for
retracting said core, said solenoid being in
shunt around the armature, substantially as
described.

Intestimony whereof I affix my signaturein
presence of two witnesses.

OLOI" OFFRELL.

Witnesses:

ERNST LUNDGREN,
W. J. MORGAN.
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