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To all whom it may concern:

Be it known that I, Asnxer Hiri, subject

“uf the King of England residing at War-

minster,  in Wiltshire, England, have in-

5 vented certain new and useful Improvements

in: Dynamo-Electric Machines, of which the
following is a specification.

This invention relates to dynamo electric
machines designed to give approximately
constant current over a large range of speed
and of the type in- which auxiliary brushes
are used.

Various arran Gements have been proposed
for modlfylno the characteristic of a dy-
namo by the provision: of auxiliary brushes
connected to each -other or to the main
brushes through field magnet windings or
otherwise, and it is to this general class that
the present invention belongs.

It has been suggested to employ auxiliary
brushes: comnected to the main- :brushes
through fixed or variable resistances. in
order Yo transform the demagnetizing foree
of the armature into a maonetlzmrr force
and forma a zone of commutation extendinff
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line so that the machine may run spark-

lessly at various loads with the brushes in

one position. It has also been proposed to

30 employ short-circuited-brushes in a dynamo

- wherein, in order to-obtain an external cur-

_rent always in .one direction, the working

nagnetic field is produced by the armature

hnd varies in dlrectlon with the dn ection of
rotation.

According to this 1ment10n, the ‘main
brushes, which ard in the- ordinar V- Or neu-
. tral position, are each ]omed through-an
external resistance,
through a field- mqonet winding, to-an anx-
1hary’brush half a pole piteh in advance,
the arrangement being such that part of the
main current at hwh speeds 1 is supphed by
the auxiliary ‘brushes.

In the following description, the inven-
tion is described as applied te a two-pole
machine although it will.be understood that
it is equaly applicable to machines having a
large number of poles.

The accompanying drawing shows dia-
grammatically a dynamo electric machine
accordlncr to this invention. By way of
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example a two-pole dynamo is shown having
a ring armature A driven in the direction
mdlcatcd by the arrow « and field magnets
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Speciﬁéa’cion‘ of Letters Patent.

symmetrically on each side of the neutral.

that is "to say, not

Patented Sept.2,1913.
Serial No. 610,247.

B having pole pieces B. The main or ordi-
nary brushes are indicated at C and C* and
are set in the erdinary or neutral position.
The main brush C is-connected through an
external resistance B to an auxiliary Brush
D which is in advance of the main brush by
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about 90°, and the main brush C' is simi- .

larly connected through an external resist-

ance I& to a second aumhary brush D The
amount of the resistance I& will vary in
accordance with the general design of the

machine and it may be divided and be capa-

ble of adjustment in any known manne.
The field magnets B are extited by shunt
coils T connected “neross the main blushes
C,C. AsCis the negative and C* the posi-
tlve brush, the cun‘ent in the resistance con-
necting the main brush €' with the auxil-
iary brush D will, when the machine 1is
running on open circuit, flow from C* to D?
and, in the resistance connecting the other
pair of brushes, will flow from D to C.
effect of these currents, which of course also
flow in the armature coils between D' and
glldand C and: D, is to strengthen the main
é

As the load Increases an amrntme 1eac-

-tion is set up which displaces the axis of

the fleld forward and by so doing reduces
the current in the resistances E and conse-
quently the magnetic field is also reduced.
When the axis of the magnetic field is dis-
placed by 45°, there will be no current at
all between the main and auxiliary brushes
as they will then be at equal potentials. A
further displacement of the magnetic field
due to increasing load and speed will cause
a current to flow again between the main
and auxiliary brushes, but such current will
now be in the reverse direction and its ef-
fect will be to weaken the main fleld in-
steads of to strengthen it. Thus the output

“of the dynamo becomes self-regulating. .

By suitably designing the machine it is
poss1blﬂ to arrange tlmt when the dynamo
18 just running at suﬁlment speed to give
the voltage for which it is intended bu no-
current in the external circuit, the currents
in the resistances ¥ will be approximately
equal to half the full-load current for which
the dymmo is constructed. As the machine
begins to give current to the external circuit,
the currents in the resistances i drop until
at about half-load there is no current flow-
ing through them and the machine is then

The

65

70

75

80

90

98

100

110




10

15

2]

working as an ordinary shunt dynamo. As
the speed and load further increase, reverse
currents begin to flow in the resistances I,
and when the dynamo is giving its full cur-
rent, about half of that current is supplied
from the auxiliary brushes. This has the
effect of giving a very uniform watt loss
in the armature copper over the whole specd

‘range, and, as at full-load the current in

each resistance E is equal to about half the
total current, the armature coils between

the main and the auxiliary brushes are prac-

tically idle. Thus, the watt loss in the ar-
mature copper will then be only half of
what it would be with an ordinary dynamo

. and consequently, for a given load, it is pos-
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sible to use a smaller armature without over-
heating. » :

What I claim as my invention and: desire
to s¢cure by Letters Patent is:—

-1. In a dynamo electric machine, the com-
bination of field magnets, an armature
capable of rotation in the magnetic field, a
plurality of main brushes in the ordinary
or heutral position, a plurality of auxiliary
brushes corresponding in nugber to the

~main brushes, each auxiliary brush being
disposed half a pole pitch in advance of a.

main brush and external resistances con-
necting each main brush with the auxiliary
brush in advance of it, the arrangement be-

- ing such that as the Joad increases and con-
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sequently the axis of the magnetic field is |

displaced, the currents in the resistances
are reversed and at heavy loads are in such
a direction that part of the main current is
supplied by the auxiliary brushes.

2. In a self regulating dynamo, the com-
bination with field magnets, of an armature
rotatable in the magnetic field, a plurality
of main brushes situated in the neutral line,
a plurality of auxiliary brushes correspond-
Ing in nwwber to the main brushes, each
auxiliary brizh being permanently disposed
half a pole pitch in advance of a main brush
and substantially constant:external resist-
ances connecting each main brush with the
auxiliary brush in advance of it, the ar-

- rangement being such that at rated voltage
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and open external circuit said resistances

“carry about one half the full load current

of said dynamo and at about half-load no

1,071,920

current will flow therethrough while at full
load full speed- one half the total current
will flow in each resistance, substantially as
described. :

3. In a dynamo electric machine of the
class described, the combination of suitable
means for producing a magnetic field, an
armature disposed in said magnetic field,
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said armature and field being relatively ro-

tatable, main brushes for the armature, an
auxiliary brush for each main brush, and
connecting means including a resistance be-

tween cach main brush and the auxiliary

brush associated therewith, each main brush
and the auxiliary brush connected there-
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with being permanently spaced apart sub-

stantially half a pele pitch, for the purpose
set forth. ) _
~4. In a self regulating generator designed

“to supply approximately- constant current

over a wide range of speed, the combination
of field poles and windings on said poles
for producing a magnetic field, an arma-
ture rotatable in said field, current supply
mains, main brushes for the armature dis-
posed in the ordinary or neutral position
and conneoted to said supply mains, an
auxiliary brush associated with each main
brush, means connecting the auxiliary brush
with 1its associated main brush and a sup-
ply main, a substantially constant resistance
in circuit with said connecting méans, each
auxiliary brush being disposed substantially
half a pole pitch in advance of the main
brush connected therewith, the arrangement
being such that when the armature is ro-

-tated at a speed sufficient to generate sub-
stantially no-load.current at normal voltage.

the current in said connecting means will
flow in one direction and when the arma-
ture supplies current in excess of about half
the output of the generator the flow of cur-
rent in said connecting means will be re-

-versed and part of the armature current will

flow through said auxiliary brushes.

In testimony whereof I have signed my

name_to this specification in-the presence
of two subscribing witnesses. '
: ABNER HTI.IL.
Witnesses: o
IFrank Trier,
R. W. Mrawms.

Coples of this patent may be obtained for five cents each, by addressing the “ Commissioner of Patents.
Washington, D, C.” ’
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