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To all whom it may concern:
Be it known that I, OLIVER B. SHALLEN-
BERGER, a citizen of the United States, resid-
ing in Rochester, in the county of Beaver and
5 State of Pennsylvania, have invented a cer-
tainnew and usefulImprovement in Dynamo-
Electric Generators, (Case 267,) of which the
following is a specification.
The invention relates to the class of electric
10 generators in which the field of force for the
armature is maintained by means of currents
which may either be generated in the ma-
chineitself or obtained from a separate source.
The special objects of the invention are to
15 provide a simple and efficient method of ob-
taining the proper field of force for such gen-
erators, whether designed to deliver continu-
ous or alternating currents to the work- ¢ir-
cuit, and to secure such variation or regula-
zo tion on the part of the field of force as may
be required by reason of variations in the cur-
rent delivered to the work-circuit. - In some
instances it is required that the electro- mo-
tive foree of the generator should remain ap-
25 proximately constant, notwithstanding the
variationsin the amount of work being done.
In other instances it is desirable that the dif-
ference of potential at the terminals of the
machine should increase in direet proportion
30 to the increase of current, in order to com-
pensate for the increased drop or load upon
the circuit due to the flow of the increased
current. _ -
The invention has therefore this further
35 object of providing for such varying differ-
ence of potential wherever occasion shall re-
quire.
The general plan of carrying the invention
into practice is as follows: Two -armatures
40 are placed side by side upon an armature-
shaft and they revolve in the fields of force
established by a single field - magnet. " The
terminals of one of the armatures are con-
nected with the field-magnet coils through a
45 suitable commutator and it supplies the cur-
. rent necessary to excite the field - magnet.
The terminals of the other armature are con-
nected with suitable commutator or collector
rings through a supplemental coil applied to
so the first-named armature. The currents de-

livered to the work-circuit are derived from

the second armature, and are either continu-
ous in direetion or alternating, as may be re-
quired, and accordingly as they are delivered
through a commutator or simple collecting- 55
rings in manner well understood. For con-
venience of description, the first-named ar-
mature will be referred to as the “field-cirenit
armature” and the second as the “ work-circunit
armature.” The alternating impulses which 6o
flow through the supplemental coils of the
field-circuit armature arealwaysin the proper
direction to tend to establish a line of polari-
zation in a given direction with reference to
the field-magnet. As the current flowing to 63
the work-circuit increases, the value of this
line of polarization also increases. The ef-
fective polarization to which the exciter-ar-
mature is subjected may be augmented or
lessened, according to the direction of this yo

line of polarization thus established. This

in turn acts to vary the electro-motive force

of the work-circuit armature. Therefore this
variable line of polarization may be appro-
priately termed the “compensating polariza- 75
tion of the machine,” for through its instro-
mentality the variations in eurrent delivered
by the work-circuit armature automatically
cause variations in the electro - motive force .
of the machine. ) .80

Any required direction may he given to
the compensating polarization by changing
the position of the supplemental coils, and
its value may be changed by varying the
number of convolutions. By means of these 83
two variable factors numerous resultant ef-
fects may be produced upon the field of force
of the generator and upon the value of the
current delivered to the work-circuit. Thus
as more current is required the difference of 9o
potential may be made to remain the same or
increased or diminished as required.

There are many different ways whereby the
invention may be carried into practice. The
figure in the drawing shows, partially in dia- 95
gram, an organization of circuits and appa-
ratus for carrying out the invention, and if
taken in connection with this specification
will serve to disclose the prineiples of the in-
vention and the manner of practicing the roc
same. . :

Referring to the figures, A represents a
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field-magnet for establishing the field of force
for two armatures B’ B? carried upon a shaft
B. The armature B’ revolves in the field n
s. It is wound with ecoils ¢/, in which cur-
rents are generated for exciting the fleld-
magnet. Ifor this purpose the coils ¢/ may
be connected with a commutator D in any
convenient well-understood manner for ren-
dering the currentsgenerated therein continu-
ous in direction. The commutator-brushes
d’ d® are connected with the terminals of the
field-magnet coils «. The armature B’ may
be of the drumor cylinder type,ora Gramme
ring or other suitable well-known construc-
tion, it being essential only that currents be
generated therein by its revolution between
the poles of the field-magnet. The circuit-
connections and the construction and opera-
tion of the commutator will be sufficiently
evident to those skilled in the art without
further explanation.

The second armature B* is mounted upon
the shaft B, together with the armature B’,
and revolves in the field N S. It may be of
any suitable well-known character. That
here shown consists of a so-called “drum-ar-
mature” wound with coilsc®. The current re-
quired for supplying a work-circuit, to which
the econductors I.” T2 ave supposed to lead,are
derived from the armature B2 TFor this pur-
pose the terminals of the coils ¢ are con-
nected with two contact-rings E/ E2 and the
conductors I” L? are connected with suitable
contact-brushes ¢’ ¢ pressing against the re-
spective rings. A suitable commutator may
replace the rings E’ E? when eontinuous cur-
rents are desired upon the work-cireuit.

It is apparent that unless further provision
were made the field of force established by
thefield-magnet would remain approximately
the same, whatever variations might oceur
in the current delivered to the work-cireuit
I/ IL* from the armature B2 It is frequently
desired, however, to cause the field of force to
vary in some manner dependent upon the vari-
ation of current required by the work-cireuit.
Thus when the load upon the work-cireuit
increases, requiring more current, it may be
desired to correspondingly inerease the field
of force. To accomplish this a second wind-
ing ¢* is applied to the armature B’ and con-
nected in series with the coils of the armature
B? so that the current which passes to the
work-circuit passes through the supplemental
coils of the armature B’. This winding is so
applied to the armature B’ that it tends to
polarize the core of the armature B’ in a cer-
tain definite direction with reference to the
armature B® The current traversing the
coils ¢® will consist of asuccession of impulses
alternating with reference to the conductor
itself, but constant in direction with reference
to the divection of polarization. This will be

evident from the fact that with each alterna-
tion there will be a reversal in the position
of the coils ¢® with reference to the field-mag-
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net, so that the resultant eompensating po-
larization will always be in the same diree-
tion. By properly locating the coils these
impulses may be made to occur at such mo-
mentsthat the polar-line established will pass
through the field-magnet poles, thus increas-
ing the lines of force 2 s cut by the coils ¢/,
thereby increasing the electro-motive force
of the current delivered by these coils to the
field-magnet. The field of foree N 8§ is thus
increased proportionally, and a consequent
higher electro-motive force is obtained on the
part of the armature B> It is evident that
as the ecurrent flowing from the coils ¢? through
the eoils ¢® to the work-circuit increases the
compensating polarization will be increased
in value accordingly,and as the current flow-
ing decreases the compensating polarization
will decrease. By properly proportioning the
amount of winding and its position the varia-
tion in difference of potential thus obtained
may be made to assume any required amount
within certain limits, so that a rising poten-
tial, a falling potential, or a constant differ-
ence of potential may be obtained at the ter-
minals, as desired.

The direction of the compensating polari-
zation with reference to the position of thie
armature B® when delivering an impulse of
maximum value may be made to variously
modify the effect of the supplemental coil.

As already observed, various modifications
of the organization of apparatus and the
method of constructing and winding the ar-
matures may be resorted to without depart-
ing from the spirit of my invention; but that
which I have already described will serve to
disclose the nature of the invention and the
method of practicing the same, the principle
being essentially the same, whatever be the
character of the armature employed.

I do not herein claim an electrie generator
in which both sets of armature-coils arc
wound upon one and the same core, nor the
method of generation, wherein both systems
of lines of force are developed in the same
longitudinal portions of the field.

I claim as my invention—

1. The combination, with the field-magnet
of an electric generator and an armature
adapted to revolve within the field of force
established by currents delivered by its coils,
of a second armature delivering currents to a
work-cireuit, and a second coil applied to the
first-named armature and connected in series
with the coils of the second armature.

2. The combination, with the field-magnet
of an electrie generator, of an armature re-
volving within a field of force, a second ar-

mature producing currents by revolutionin a -

field of force established by currents deliv-
ered by the first-named armature, and coils
applied tothe first-named armature connected
in series with the coils of the second arma-
ture, through which electric currents are de-
livered, produecing a polarization on the part
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of the first-named armature approximately
fixed in direction with reference to its own
field of force.

3. The combination, with a field- mfwnet of
an armature revolvmw in the field of force

established thereby, a seeond armature, coils

for establishing a field of force therefor re-
ceiving (,mren’rs from the first-named arma-
ture, and supplemental coils wound upon the
first-named armature and revolving there-
with, receiving currents from the second
armabure

. The combination, with afield-magnet, of
an armatme dehvermo currents continuous
in direction to the (301ls of said field-magnet,
a secondermature revolving in unison with
the first-named armature, and a second coil
applied to the first-named armature and con-
nected in series with the coils of the second
armature, the position of the second coils be-
ingsuch as to establish lines of force for the
first- named armature supplementing the nor-
mal field of force in which such armature re-
volves. ,

5. The combination, with a field-magnet
and two armatures revolving within the field
of force established thereby, of a commutator
through which currents are delivered from
one armature to the coils of the field-magnet
for exciting the same, a supplemental coil
applied to said armature and receiving cur-
rents from the first-named armature, and a
commutator or collector eonstituting the ter-
minals of the coils of the second armature.

6. In a self-exciting self-regulating electric
generator, the combination of two armatures,
one serving to excite the field-magnet of the
generator, the other to deliver currents to the
work-cireuit, and supplemental coils applied
to the exciting-armature and connected in
cirenit with the other armature, whereby cur-
rents traversing said supplemental coils tend
to establish lines of polarization for the ex-
citing-armature in value dependent upon the

current derived from the second armature,.

and in direction dependent upon the relative
position of said supplemental coils and the
coils of the second armature.

. The combination, with the field-magnet
of an electric Wenemtor and an armatur
adapted to revolve within the field of force
established by currents delivered to itscoils,
of a second armature delivering currents to a
work-circuit, and a supplemental coil applied
to the first-named armature, connected in se-
ries with the coils of the second armature,
the position of said supplemental coils being
such with reference to the first-named coil as
to develop lines of force passing through the
first-named coils.

8. The combination, with the field-magnet
of an electric generator, of an armature re-
volving within a field of force, a second ar-
mature producing currents by its revolution

“in the field of force established by currents

delivered by the first-named armature, and
coils applied to the first-named armature con-
nected with the coils of the second armature,
through which electric carrents are deliv-
ered, producmo* polarization on the part of
the ﬁrst—named armature approximately fixed
in direction with reference to its field of force,
but having their circuit complete independ—
ently of sald field-magnet.

The eomblnamon with two armatures, of
coﬂs for establishing ﬁelds of force therefor,
receiving currents from one of the armatures,
and supplemental coils connected with the
coils of the other armature, and solocated
with reference to the first-named armature
as to develop lines of force which traverse
the main coils of said first-named armature.

10. In a self-exciting compensating electric
generator, the combination of two armatures,
one serving to excite the field-magnet of the
generator, the other to deliver currents to the
work-cireuit, supplemental coils applied to
the exciting-armature and connected in cir-
cuit with the other armature, and so located
with reference to the main coils of the first
armature as to establish lines of polarization
through the main coils of the first-named ar-
mature in value dependent both upon the
current delivered from the second armature
and the strength of the field of force for the
first-named armature, and in - direction de-
pendent upon the relative positions of the
supplemental coils and of the second arma-
ture.

11. The hereinbefore-desceribed method of
generating and controlling electric currents,
which consists in exciting a field-magnet by
currents generated in a portion of its own
field of force, generating alternating currents
in another portion of the field of force, modi-
fying the effective value of the first portion
of the field of force by the alternating cur-
rents developed in the second portion of the
field of foree, and thereby modifying the value
of the second portion of the field of force.

12. The hereinbefore-described method of
governing the generation of electric currents,
which consists in maintaining a field of force
by currents developed in a portion of said
field of force, developing other currents in
another portion of said field of force, estab-
lishing by the last-named currents a compen-
sating polarization through the first portion
of the field of force, and thereby varying the
resultant lines of force determining the value
of the first-named currents.

In testimony whereof I have hereunto sub-
seribed my name this 23d day of January,
A. D. 1889.

OLIVER B.

Witnesses:

W.D. UPTEGRAFI‘
CHARLES A. TERRY,

SHALLENBERGER.
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