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Lo all whom it may concern:

Be it known that I, EDpwix WILBUR Ric 11,
Jr., a citizen of the U 111ted States, and a resi-
dent of Lynn,in thecounty of Essexand State
of \Iassaehu%etts have invented a certain new
and useful (Jombhmtwn of Dynamo-Genera-
tors, of which the following is a specification.

\I} Invention relates to means for furnish-
ing and regulating the supply of electricity
to an electric eneult,, and 1t consists, essen-
tially, in supplying the cireuit from two or
more generating scurces, one of which is con-
Stantl at work SupplTIHD a definite or fixed

amount of electricity, while the other is regi- |

lated by any suitable means for the purpose

of adapting the current-s upply to changesin
the work on the circuit.

The generating SOTTCE may be fwo or more
dynamo- eleetm{; machines, or {wo or more

armatures 1in one machine, OT tWO OT 1oTe sefs

of armature-wires on the same armature.

My invention is designed, chiefly, for ap-
plication toelectric cireuits eontmmnﬂ anum-
ber of arc lights or other working 1‘ea1stances

In series, in whmu case an adgu%tment of the

current- supply 18 required in order that a
constant current may be maintained with a
mmnﬂ number of 11‘3’]11::3 or other resistances
in cireuit. When my invention is applied to
sueh a cireuit, the two or more generating de-
vices or sources are contected in series on the
cireuit and at least one-of them is made ea-

pable of regulation to compensaic for changes
in the load on the civeuit.

The accompanying drawings illustrate va-
rious arrangements ot apparatus that may be

used for carr ying out my invention.

Figurel SllO‘W% two machines coupled in se-
ries, one of which has a definite generating
eapaelt} and whose commutator-brushes are
therefore fixed in position, and the other of
which has its capacity made variable b y at-

tomatic or other means in dc*cord nee with csuch as by moving its commutator-brushes

the external work or with the number of
lights 1n series. Fig. 2 shows in diagram one
of the modes of regulating thatportion of the
apparatus or that pm*t of the generating de-
vice which is made variable. Other means
of varying its electro-motive foree, when used
a8 a source of arc lighting, may he cmployed.
Hig. 3 shows anothﬂl f01 m of my invention.
Fw 41is an end view of one of the armatures

. T T —— —]

FEprY T S FER P

in the SANE, showing means for rotating the
regulating device, I‘]D 5 shows another w ay
in which my inve ntion mayv ne 1J1L1M1(30d
Fig. 6 shows ‘the combination of a machine of
constant or invariable current at any given
speed with a machine which is amomatlcalh
variable Dby another construction. Fig. 7
shows a substitute machine. Fig. 8 shows

60

still another mode of regulation as applied to

the variable element of niy invention. Tig. 9
1llustrates a modified mlunﬂunem of devices
that may be employed for changing one of the
generatorsinto a counter electro-motive-foree
g'enemtor. |

The advantage of my invention will be rec-
ognized in the fact that one comparatively
small generating and reg ula‘mw machine may
be made to control all the variations oceurring
on a cireuit the total cm)m 1ty of which is
comparatively great.

My im"ention imeludes also the use ¢f the
variable generating source itsell as a counter
electro-motive - force gencrator — that is,
may be a generator of eleemuﬁ when the cir-
cuit 1s fully loaded, 1t mayv be wdueed to he
imert as a gellm‘lim v*hen the cireuit has a
portion of its load cut off, and it mav he in-
verted in its funections and beconie a motor or
counter electro-motive- fmce {j'o.lnfﬂ_*at(.n* when
the circuit is still less loades

In Fig. 1, L L. ieplewms a sertes of lights
or othel 1{3&«15‘{&11(: capable of being cut out

by a shunting-sw 11@]1 as 1s usual i ave Hight-
- 1ng.
deetuut}* of a definite powe

( wpmsenh a dynamo or cenerator of
r, as determined
by the strength of its field, the revolutions of
1ts armature, the construction of its armature,

- and the position of its brushes, while IT repre-
sents a secondl generator ot L]L( trie ity cr)upled
in series with the first machine &, the second
- generator, H, however, being made to VALY In
Glectm 111-::11\‘."{3 foree in any well-known w ay—

f— — e — e R

by hand or auto: natics 2y, in accordance with
thei merease or decrease m"me current Hh{“uﬁﬂl
1n the euuut by varying the mmmﬁth Oof i

field, by varying its ﬂpeed or by other means.
1 hm* e shown a maﬂllet i3, or ujll acting on
1ts armature orcore C as a type of a regulat-

1ng applmnfe whereby, in response to varia-

the
machines, an :id}uqtmem

t1011:> in the main current traver SINng
lights L L and the

1T
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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 1ncrease of the current in the circuit due
to variations of resistance or variations of
load, such as a varying number of lights.
It is not necessary to describe i 1n exact detml
how the regulating actions are carried out, as
they may be substantially the same as appear
in prior patents already issued in the United
States. All that is essential in the combina-
tion shown 1n IFig. 1 1s that the electro-motive

foree of the 111..:1@11111 H should be varted In
certain cases—rthatis, the electro-motive force
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 11
may, by a further movement of the regulat-
mg 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-
velop a current in the cirenit. Itisassumed,
of course, that both generators are driven by

suitable power, which may be taken froni the

same source or from different sources of
power. It 1s also assumed, as 1s plainly evi-
dent, that the machine G may be supplanted
by two or more machines, and also that the
machine H may be mlpljldnied by two or more

‘variable machines, as no invention would ex-

15t in making such combinations. It is. also

assumed that the field of force of each gener-

ator be set originally atsome definite amount,
elther by wmdmﬂ or by suitable devices tor
that purpose.

L.et the machine G have a eapﬂel‘[s for sus-
taining twenty lights in series, and let the
machine H have as its maximum capacity
twenty lights in series. Then the two ma-
chines 1n sertes willhave a combined capacity
of forty lights in series. If, however, the ma-
chine 11 is made suf e1enﬂy varl able 1t will
be able to compensate for any cha,lge in the
numper of lights on the combined circuit—
that 18, any or all of the forty lights may be
shunted—and this without gubstltutmﬁ re-
sistances in place of them. It is only neces-
sary in this case to construct the machine in
accordance with principles well known 1n the
art, so that its brushes may be movable to cut
down the electro-motive force to nothing, and
still further movable untilit opposes an active
counter electro-motive force against that of
the generator G. Todo thisrequires a greater
range of motion than is customary where or-
dinary brush regulationis used, either manual
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, 1,
geared to the commutator-brush ecarrier or
voke Y, having a range of movement which
will throw the brushes around through an an-
gle, say, of one hundred and twenty degrees.

which 18

396,602

The magnet R while in the main circult may
be under the control of a controliing-magnet
or sensitive relay -governor responsive to
changes in the main-line current, in accord-
ance with the principles of patent to Thomson
& Houston, No. 238,515; but 1 wish 1t dis-
tinctly understood that I do not limit myself
to regulation by the brushes alone, as will

. Lurther appear.

In Tfig. 3 I have shown an equivalent ar-
rangement in which a single-dynamo gener-

i ator is constructed with two armatures either

upon the same shaft, by preference, or upon
distincetsshafts mounted In separate bearings.
These armatures on the same shatt 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 N 5. The

‘brushes of the commmutator of the armature B3

are made revoluble around the axis of the
commutator, o as to vary the electro-motive
force given to the circuit from the armature
B, and this armature 1s mechanically revolu-
ble with the armature A in the field N S.
Although I have shown the field-poles N S as
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 twoarmatures and one set of field-
poles the two machines become converted into
one.

In Fig. 4 » indicates a rack-rod engaging.

with an arc-gearing, J, whereby upon a move-
ment of the rack-rod 2 the brushes of the
commutator H of the armature B may be
thrown around. This 18 merely used as a
typical device for the purpose. Any othey
suitable device may be substituted.

In Fie. 5 T have shown the armatures A I3
combined in one armature, A B—that is, the
armatore A B, IFig: 5, is wound with two séts
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
are fixed, while those of the commutator H
are movable—Dboth 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 N S embrace the
armature in the usual manner, and are ener-
oized either through the circuit itself 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 field-magnets bodily toward and from
the armature, or the armature in and out -of
the field; but I have shown what I consider
the most desirable means for the purpose,
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However, in some cases it might be found | a single progressive movementof the hrushes
' Eow - - .
1n one direction need only be made to bring

preferable to modify my invention, as shown
in Fig. 6. Ilere the generator &, as in IFig.
1, 1s a distinet source of current, whose field-

magnets ' I/ may be placed in series with

the work. The genevator II, or variable ele-

a variable resistanee, though not necessarily.
The variable resistance is indicated at V.
Now as lights are cut out from the eireuit at
L the energizing power of the derived-civeuit
colls D D’ diminishes in proportion, and I
am thus enabled, by arranging the apparatus
and properly proportioning the parts of the
machine II and the resistance of the field-
coils D D', or the circuit in which they are
placed—as by the use 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. Where a complete regu-

current in the field-coils D D’ upon a prede-

termined fall of resistanee in the civeuit 1.,

as will be indicated. .
In Ifig. 7 a substitute machine for II i
shown; but it requires either automatic Ieg-
lation to be applied to its field-coils T F’ or a
manual adjustment to bhe made. The field-
colls I¥ I'' are put in the main circuit or di-
rect circuit and provided with a variable
shunt, V, which is automatically responsive
to variations in the main cireuit hy any suit-
able device—such as a coil, R—in such eir-

o

cuit, and the core ¢, moved thereby, or which

s adjusted by hand in any well-known way.

Another mode of regulating the strength
of the field of such a machine as that in I o,
< 1s to use a magnetic shunt, M, across the
field-poles or pole-pieces, and vary the posttion
of the magnetic shunt, as by a scerew, S, I'ig. S,

If it Is desired to convert the machines,
IYigs. 6 and 7, into motors or into eounter elee-

the position of their brushes may he sud-
denly reversed. It would De preferable,
however, to reverse the current in their

field-coils after passing acertain point in the consisting in running one or more of said

I have shown |

load on the main-line cireuit.
In Fig. 9 the variable resistance V of Iig. 6,
and the field-coils, I'ig. 6, combined with an o1-
dinary reversing-switeh, I, the position of
which when changed from left to right cauges
the current to cireulate through the coils D

that taken with the switeh placed .as shown.

|
:
:
|
|
1
i

- lation is required, the generator I should he !
considerably larger in size than the genera-
i1 G, unless devices are used to reverse the !

the electro-motive foree of the machine 11,
IFig. 1, of the armature B, Fig. 3, or of the
armature A B, [fie. 5, which is connected 1o

- - the commutator 11, to a neuatral position, so
ment, has 1ts field-magnet coils D D’ in shunt far as the generation of electro-motive foree

with the work or lights I, preferably through = and its delivery to the main eciveuit is con-

cerned, but that this movement of the brushes
can also he made to transeend this position
and actually cause the armature above men-
tioned to become an opposing source of elee-
tro-motive foree, whereby the alwavs active
cnergy of the fixed clement G may find an
opposition suflicient to prevent it from devel-
oping undue current in the main cireuit onr
lighting-circuit L T, IMig. 1, even though very
few lights remain unshunted.

What I elaim as my invention is—

1. The herein-described method of furnisli-
ing a regulated cwrrent from a number of dy-
namo-generators, consisting in keeping one
or more ol said generators constantly atwork
supplying a definite ov {fixed amount of elec-
fricity to the eireuit and regulating the re-

“maining generator to adapt the total current-

~supply to the demand of the circuit.

—_—— e —— e —— e e ————t e —

2. The herein-deseribed method of furnish-
Img a regulated current from two or more dy-
namo-generators coupled in series, consisting
In keeping one ormore of said generators c¢oin-
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 connter electro-motive-foree

- capacit

generator, as and for the purpose deseribed.
5. The herein-deseribed method of regulat-

Ing the current upon a cireunit, 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 generatorin series with
tro-motive-foree generators, the direction of  the main generator or oeneralo
the current fowing in their field-coils nmay

be reversed at some stage of the operation, or

S and of a
v Tor regulation determined by the
normal vaviations of load on the ¢ireunit.

L. "The hevein-deseribed method of furnish-
ihg a regulated current to a civeuit supplied

~from dynamo-generating sources in Series,

16 will be seen, however, that my preference |

for utilizing a movement of the bhrushes for
regulation is found not only in the fact that

sources with 1ts commutator in a fixed or in-
variable position, and adjusting the commu-
tator of another cencraior or eencrators to
vary the electro-motive-foree of the same.
Stgned at Lynn, inthe county of Fssexand

State of Massachusetts, 1his 224 dav of Octo-
and rheostat V in the reverse direction 1o

ber, . D, 1587,
L. WILDBUR RICE, Jr.

Withesses:
ETIRU THOMSON,
J. W. GIBBONEY,

Wl
e}
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