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To all whom it may concern:

Be it known that I, ERNEST P. WARNER, a
citizen of the United States, residing at Chi-
cago, in the county of Cook and State of Illi-
nois, have invented a certain new and useful
Improvement, in Combination - Dynamos,
(Case No. 28,) of which the following is a full,
clear, concise, and exact desenptlon, refer
ence being had to the accompanying draw-
ing, foxmnw a part of this specification.

l\Iy 1nvent10n relates to dynamo-electric
machines; and its objects are, briefly stated,
first, to make the machine capable of regula-
tion for constant current notw1thstandmw va-

riations in the load or work being done—in'

other words, to make the machine capable of
regulation throughout the entire range of

load with a current of constant strength at

all stages—and, second, to quickly change the
machme from one current strength to an-
other, as occasion may require.

Itis a well-known fact that a semes—wound
machine having consequent-pole field-mag-
nets and an armature, say, of sixteen coils,
with collecting-brushes arranged to short-cir-

-cenit the coils successively in their revolution,

will, if connected with a eircuit of a given re-
s1stance, give a certain strength of current
when the brushes are at the non- spaukmcr
point, and that if a change is madein there-
-sistance of the circuit it w111 be necessary to
shift the collecting-brushes forward or back-
ward, as the case may be, to a new non-spark-

ing pomt In this new position the current

should be of the same strength as when the

brushes were in their first posmon but it
has been found that in a machine of this
character, having its poles of uniform eross-
section throughout, when a reduction of re-
sistance is made it becomes necessary to move
the brushes forward in the direction of ro-
tation in order to reduce the sparking, but
upon reaching a new non-sparking position
the eurrent would be found to be of greater
strength, and upon moving the bxushes still
farther forward, with the obJeet of reducing
the current strenvth long sparks appear at
the colleetan-brushes, or even flashes extend-
ing clear around the commutator.” I have
discovered that if the outside of the poles
be cut away, as hereinafter. described, the
brushes may be shifted backward or forward

(No model.)

according to the load, so as to maintaina con-
stant-current strength throughout the entire
range of variations in the load. This cut-
ting away of the pole-pieces causes the lines
of foree to be distributed in the field, so that
the short-circuited coils will receive uniform
induetiveaction at all positions of the brushes,
and thus sparking is prevented, while at the
same time the current will be maintained at
uniform strength. With a given speed and
length of armature-wire in a field of a given
strength a certain electromotive-force will re-
sult. Now, when the ecircuit, including the
dynamo, has a certain definite res1stance the
current strength will be determined. The
non-sparking position of the brushes is de-
termined by the strength of the field-magnets
and the resistance of the circnit. Now,if we
have a current of, say, ten ampéres, with the
brushes at a non-sparking point, we can, by
simply reducing. the strength of the field of
forece and brmgmw the br ushes to a new non-
sparkln point, cause a corresponding reduec-
tion in the current strength, although the re-
sistance of the circuit remains unehanved
I have discovered ready means for cha,nging
the strength of the field in machines of this
character, thereby making them readily con-
vertible from full-arc to what are known as
“half-arec” machines. The change may be
made in either direction while the machine
is in operation.

My invention will be readily understood by
reference to the accompanying drawing,in
which I have shown a dynamo-electric ma-

chine with the pole-pieces cut away from the:

outside and means for changing the ampére-
turns of the field-magnets to make the ma-
chine into a full are or half are, as may be
desired, and arc-lamps connected therewith
and adapted to burn at either strength of
current without changeofadjustment. Such
a lamp isshownin Lettels Patent No.415,571,
granted Charles E. Seribner, November 19
1889. Machines of this charaeter I usually
construct to give a ten-ampére eurrent for a
full arc and a,seven-and-one-half-ampére cur-
rent for a half are.

The pole-pieces ¢ and b are cut away upon
the outside, so as to be mnchreduced in eross-
section at their centers. This cufting away
of the pole-pieces resunlts in such a distribu-
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tion of the lines of force with respect to the
armature as to permit the brushes to be ro-
tated to maintain a constant-carrent strength
without sparking, notwithstanding changes

“in the resistance of the load. The armature

may be wound and constructed after the man-
ner described in my Patent No. 346,965,
granted August 10, 1886, for armatares for
dynamo- electric machines. The field-mag-
net coils are connected in series with each
other and with the armature. Now, in order
to reduce the ampére-turns of the coil, it is
only necessary to close the switches ¢ d.
Such a closing of these switches will convert
the machine into a half-arc machine, since a
number of the turnsof the field-magnet coils
will be short-cirenited by the closing of the
switches, and thereby rendered inactive.
When the switches ¢ d are thus closed, the
shunted turns remain closed upon themselves,
and by their self-induction sudden changes
or surges in the magnetic field are prevented.
The dynamo is thus rendered stable in action,
although the field excitation be considerably
below saturation. Stability of action would
be obtained to a certain extent though the
pole-pieces were not cut away; but by cutting
away the pole-pieces the machine becomes
not onlystable, butis adapted to be regulated
for constant current under all conditions of
load, whether operating at the greater or re-
duced strength of current. My machine as

thus constructed is adapted togivea constant
current without sparking throughout the en-

tire range of load, and is readily convertible 35
from a full-are to a half:are or from a half-
are to a full-arc machine.

It is evident that it would not be practi-
cable to cut away the pole-pieces of dynamos
having salient poles—as, for example, in the 40
Rdison with its single magnet—because the
lines of force would not be readily conducted
to the portion of the pole-piece beyond the
point of least cross-section.

Having thus described my invention, I 45
claim as new and desire to secure by Letters
Patent—

In an are light dynamo, the combination
with field magnet coils included in series with
the working circuit, of a switch adapted to 5o
short-circuit a portion of the field magnet
coils toreduce thefield strength, the coils be-
ing short-circuited instead of thrown on open
cirenit to thereby afford a counter electro mo-
tive force to prevent surgesof the field at the 35
lesser strength, and brushes adapted to be
moved about thecommutator to a position of
no spark underthe new field strength, where-
by the dynamo may be readily converted
from a full are to a half arc machine, sub- 6o
stantially as deseribed.

In withess whereof I hereunto subseribemy
name this 13th day of June, A. D. 1889,

ERNEST P. WARNER.
Witbesses:
ErrA EDLER,
GEORGE P. BARTON.




