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To all whom it may concern:

Be it known that I, EDwixy WILBUR RICE,
Jr., a citizen of the [*n%ed States, and a resi-
dent of Lynn, in the county of Essexand State
of \Iassaohu%etts have invented a certain new
and useful Combmahon of Dynamo-Genera-
tors, of which the following is a specification.

\Iy invention relates to means for furnish-
ing and regulating the supply of electricity
to an electric encmt, and it consists, essen-
tially, in supplying the circuit from two or
more generating scurces, one of which is con-
St&nﬂV at work supplying a definite or fixed
amount of electricity, while the other is regu-
lated by any suitable means for the purpose
of adaptmo the current-supply to changes in
the work on the circuit.

The generating source may be two or more
dynamo- electnc machines, or two or more
armatures in one machine, or two or more sets
of armature-wires on the same armature.

My invention is designed, chiefly, for ap-
plication toelectric civeuits Contammo anum-
ber of arc lights or other working 1‘ex15tances
in series, in Whl(m case an achu%tment of the
current- 5111)1le is required in order that a
constant current may be maintained with a
varying number of lights or other resistances
in CH‘CHlt When my invention is applied to
such a ecireuit, the two or more generating de-
viees orsources are connected in series on the
circuit and at least one-of them is made ca-

pable of regulation to compensaic for changes
in the load on the cireuit.
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The accompanying drawings illustrate va-
rious alranoements ot apparatus that may be |

used for carrying out my invention.

Figurel shows two machines coupled in se-
ries, one of which has a definite generating
capacity and whose commutator-brushes are
therefore fixed in position, aud th other of
which has its capacity made variable by au-

for othel 16\1btauc s capable of

in the same, showing means for votating the
regulating device. T'ig. 5 shows another way
in which my inve nhon may bhe practiced.
Fig. 6 shows the combination of a machine of
constant or inv ariable current at any given
speed with a machine which is automatically

variable by another construction. Fig. 7
shows a substitute machine. Fig. 8 shows
still another mode of vegulation as applud to
the variable element of my inventign. TFig.
illustrates a modified arrangement of devices
that may be employed for changing one of the
generators into a counter electro-motive-foree
generator.

The advantage of my inveation will be rec-
ognized in the fact that one \o.nparm'ivelv
small generatingand Jeoulahno machine may
be made to control all the variations oceurring
on a ecireuit the total cm)m ity of which is

. comparatively great.

My invention ineludes also the use of the
variable generating source itsell as a counter
electro-motive - 10100 generator — that is, it
niay be a generatorof electuutx when the cn—
cuit is fully loaded, it may be reduced to he
inert as a genm‘lim \"hen the eircuit has
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portion of its load cut oft, and it may he in- .

verted in its funetions and bheconie a motorovr
counter electro-motive-force generator when
the circuit isstill less loaded.

In Fig. 1, L T. represents a *Cll(‘\ of lights
being cut out
by a shunting-switel, as is us sual in are light-
G repr esent\ a d namo or generator of
dectnuty of a definite power, as determined
by the strength of its field, the revolutions of
its armature, the construction of its armature,
and the position of its hrushes, while H repre-

- sents a second generator of electricity coupled
e | in series with ﬂw first machine &, the second

tomatic or other means in d(’COl’d nee with .

the external work or with the number of
lights in series. TFig. 2 shows in d liagrain one
of the modecs of regulating thatportion of the
apparatus or that part of the generating de-
vice which is made variable. Other means |
of varying its electro-motive foree, when used
as a source of are lighting, may be employed.
Fig. 3 shows anothﬂl fonn of my invention.
F10 41is an end view of one of the armatures

generator, I, however, heing made to varyin
electro-motive force in any well-known way—
such as by moving its commulator-brushes
by hand or automatically,in accordance with
Lhe inerease or decre awol’me current strength
in the eireuit, by varying the strength of its
field, by varying its Qpeod or by other means.
1 have shown a mdonet R, or coil acting on
its armature orcore C as a type of a 103'0.1(11-
ing appliance, whereby, in response to varia-
twns in the main cul‘lent traversing the
lights L I and the machines, an ﬂd]UthCDt
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or renewed set of the brushes of the machine
IT is made, so as to raise or lower the electro-
motive force in accordance with the decrease
or increase of the current in the circuit due
5 to variations of resistance or variations of
load, such as a varying number of lights.
It is not necessary to describe in exact detml
how the regulating actions are ‘carried out,as
they may be subat%ntlally the same as appear
10 in prior patents already issued in the United
States. All that is essential in the combina-
tion shown in Fig. 1 is thatthe electro-motive
force of the machm I should be varied in
certain cases—thatis, the electro-motive force
15 may be made to assist the main-cireuit eur-
rent flowing over its resistance, and then, by
a movement of the brushes or otherwise to be
made todiminish, H becomes nil, or of no value
as a generator. If desired, the machine II
20 may, by a further movement of the regulat-
ing appliances, be made to oppose a counter
electro - motive - force tendency, or, in other
words, be run as a motor in opposition to the
constant tendency of the generator G to de-
25 velop a current in the cireuit. Itisassumed,
of course, that both generators are driven by
suitable power, which may be taken from the
same cource or from different sources of
power. It is also assumed, as is plainly evi-
30 dent, that the machine G may be supplanted
by two or more machines, and also that the
‘machine H may be supplanted by two or more
variable machines, as no invention would ex-
ist in making such combinations. It is also
35 assumed that the field of force of each gener-
ator be set originally at'some definite amount,
either by winding or by suitable devices for
that purpose.
Let the machine G have a capacity for sus-
4o taining twenty lights in series, and let the
machine H have as its maximun capacity
twenty lights in series. Then the two ma-
chines in serieswill have a combined capacity
of forty lights in series. If, however, the ma-
45 chine IT is made sufficiently variable, it will
be able to compensate for any change in the
number of lights on the ecombined circuit—
that is, any or all of the forty lights may be
shunted—and this without Substltutlno re-
so sistances in place of them. It is only neces-
sary in this case to construect the machine in
accordance with principles well known in the
art, so that its brushes may be movable to cut
down the electro-motive force to nothing, and
55 still further movable untilit opposes an active
counter electro-motive foree against that of
the generator G. Todo thisrequiresa greater
range of motion than is customary where or-
dinary brush regulationis used, either manual
6o or automatic—that is, the brushes must be
capable of swinging through a greater range.
I have shown in Fig. 2 a magnet, R, and

core C as acting to move a rack, 2, which ig

geared to the commutator-brush carrier or
65 yoke Y, having a range of movement which
will throw the brushes around through an an-
gle, say, of one hundred and twenty degrees.

396,602

The magnet R while in the main cireuit may
be undu the control of a controlling-magnet
or sensitive relay-governor responsive to
changes in the main-line current, in accord-
ance with the pl'inciples of patenttoThomson
& Houston, No. 238,315; but T wish it dis-
tinetly understood ﬂmt T do not limit myself
to regulation by the brushes alone, as will
further appear.

In Fig. 3 I have shown an equivalent ar-
rangement in which a single-dynamo gener-
ator is constructed with two armatures either
upon the same shaft, by preference, or upon
distinetsshafts mounted in separate bearings.
These armatures on the same shaft are indi-
cated at A B. The brushes on the commu-
tator G are supposably fixed, and the arma-
ture A hasthevefore a definite capacity when
revolved between the field-poles NS, The
brushes of the commutator of the armature 3
are made revoluble around the axis of the
commutator, 8o as to vary the electro-motive
force given to the circuit from the armature
B, and this armature is mechanically revolu-
ble with the armature A in the field N S.
Although T have shown the field-poles N Sas
two massive poles embracing both armatures,
it will readily be understood that the arma-
ture A may have its field-poles separate from
those which act upon the armature B. Inthe
case of the two armatures and one set of field-
poles the two machines become converted into
one.

In Fig. 4 r indicates a rack-rod engaging
with an are-gearing, J, whereby upon a move-
ment of the rack-rod 7 the brushes of the
commutator H of the armature B may be
thrown around. This is merely used as a
typical device for the purpose. Any other
suitable device may be substituted.

In Fig. 5 T have shown the armatures A B
combined in one armature, A B—that is, the
armature A B, Fig. 5, is wound with two sets
of coils distinet from each other—and the
commutators G and H are arranged as in Fig.
4—that is, the brushes of the commutator G
are fixed, while those of the commutator H
are movable—both commutators being put
into the circuit in any well-known way, either
directly; as shown, or through other parts of
the circuit. The pole-pieces NS embrace the
armature in the usual manner, and are ener-
gized either through the eircuit itselt or from
a separate source of current.

The preceding figures show the regulation
of the variable element of my invention by a
movement of the commutator or its brushes.
It is evident that the same effects may be
produced by a movement of the commutator
itself on the shaft, by a movement of the
armature with respect to its commutator, by
a movement of the field-magnets around the
armature, leaving the brushes fixed, by mov-
ing the fleld-magnets bodily toward and from
the armature, or the armature in and out of
the field; but I have shown what I consider
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However, in some cases it might be found [ a single progressive movementof the hrushes
- in one direction need only be made to hring

preferable to modify my invention, as shown
in Fig. 6. 1IIere the generator @G, as in Fig.

magnets ' I/ may be placed in series with |

the work. The genevator II, or variable cle-

|
|
i
i
'
i
|

ment, has its field-magnet coils D D’ in shunt
with the work or lights I, preferably through

a variable resistance, though not necessarily.,
The variable resistance is indicated at V.

L the energizing power of the derived-civeuit |

coils D D" diminishes in proportion, and I
am thus enabled, by arranging the apparatus

and properly proportioning the parts of the ;

machine H and the resistance of the field-

coils D D/, or the cirenit in which they are !

placed—as by theuse of a variable resistance,
V' —to obtain a fairly good regulation of the
electro-motive force fed to the cireuit in pro-
portion to the load. WWhere a complete regu-

- lation is required, the generator H should be

considerably larger in size than the genera-
t°r G, unless devices are used to reverse the
current in the field-coils D D’ upon a prede-
termined fall of resistance in the civenit 1,
as will be indicated. .
In Tig. 7 a substitute machine for II is
shown; but it requires either automatic regu-
lation to be applied to its field-coils F F or a
manual adjustment to he made. . The field-
coils I I are put in the main civeuit or i
rect circuit and provided with a variable
shunt, V, which is automatically responsive
fo variations in the main circuit by any suit-
able device—such as a coil, R—in such cir-
cuit, and the core ¢, moved thereby, or which
is adjusted by hand in any well-known Way,

0. | the eleetro-motive force of the machine 11,
1, 1s a distinet source of current, whose field- !

Fig. 1, of the armature B, Fig. 3, or of the
armature A B, I7ig. 5, which is connected to

i the commutator 11, to a neutral position, so

far as the generation of electro-motive foree
and its delivery to the main eivenit is con-

. cerned, but that this movement of the brushes

ccan also be made fo transeend this position
Now as lights ave cut out from the civeuit at ‘

i
|
|
|
|
|
|
|
|
¥
i

Another mode of regulating the strength |

of the field of such a machine as that in Tig.
7is to use a magnetic shunt, M, across the
field-poles or pole-pieces, and vary the position
of the magnetic shunt, as hy a serew, S, I'ig. 8

If it is desired to convert the machines,
Figs. 6 and 7, into motors or into counter elee-

2

the current flowing in their field-coils may
be reversed at some stage of the operation, or

the position of their brushes may be sud- -

denly reversed. It would he preferable,

however, to reverse the current in their

field-coils after passing acertain point in the
load on the main-line cireuit,
in Irig. 9 the variable vesistance ¥ of I'ig. 6,
andthe field-coils, Fig. 6, combined with an o1-
dinary reversing-switeh, I, the position of
which when changed from left toright causes
the current to cireulate through the coils D

and actually cause the armature above men-
tioned to become an opposing somrce of elec-
tro-motive foree, whereby the always active
energy of the fixed clement G may find an
opposition suflicient to prevent it from devel-
oping undue current in the main civeuit or
lighting-circnit L T,, Fig. 1, even though very
few lights remain unshunted.

What I claim as my invention is—

1. The herein-described method of furnish-
ing a regulated current from a number of dy-
namo-generators, consisting in keeping oue
or more of said generators constantly atwork
supplying a definite or fixed amount of elec-
trieity to the circuit and regulating the ve-
maining generator to adapt the total current-
supply to the demand of the civeuit.

2. The herein-described method of furnish-
ing a regulated current from two or more dy-
namo-generators coupled in sevies, consisting
in keeping one or move of said generators con-
stantly at work supplying a definite or fixed
amount of electricity, and on a decrease of
the demand upon the generators to a determi-
nate extent converting one or more of the
generatorsinto a counter electro-motive-force
generator, as and for the purpose deseribed.

3. The herein-deseribed method of regulat-
ing the current npon a circuit, consisting in
supplying the bulk of the current from a
generator or gencrators of suitable capacity
doing continually a predetermined or con-
stant amount of work, and controlling the va-
viations of current by regulating a compara-

~tively small regulable generator in series with
tro-motive-force generators, the direction of

the main generator or generators and of a

Ccapacity for regulation determined by the

normal variations of load on the eircuit.

4. The herein-deseribed method of furnish-
ing a regulated current {o a civeuit supplied
from dynamo-generating sources in series,

Cconsisting in running one or more of said

I have shown !

and rheostat V in the reverse direction to

that taken with the switeh placed .as shown. |

It will be seen, however, that my preference

for utilizing a movement of the brushes for

regulation is found not only in the fact that .

sources with its commutator in a fixed ov in-
variable position, and adjusting the commu-
tator of another gencralor or generalors to
vary the electro-motive-foree of the same.

Signed at Lynn, in the county of Essex and
State of Massachuseits, this 22d day of Octo-
ber, AL D. 1887,

H. WILBUR RICE, Jr.

Withesses:
ELIRU THOASON,
J. W, GIBBONEY.
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