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To all whom it may concermns:

Be 1t known that I, CHARLES J. VAN DE-
POELE, & citizeu of the United States, residing
at Chicago, in the county of Cook and State of

1llinois, have invented certain new and useful

Improvements in Systems of Regulation for Dy-
namo-Ilectric Machines of Constant Electro-
Motive F'orce, of which the following is aspeci-
fication, reference being had to the accompany-
ing drawings. -

My present invention relates to improved
means for controlling the production of cur-
rent in the generator supplying any system of
transmission of power requiring a current of
practically constant electro-motive force, but
varying in inteusity according to the amount
of working resistances in eircuit.

The preferred arrangement consists, gener-
ally, In interposing a variable auxiliary re-
sistance between the main conductors leading
from a dynamo-electriec generator wound in
series, said resistance to be antomatically con-
trolled by a solenoid the coils of which are
included in the main.circuit,orin a derivation
fromthesame. This resistance operatesto pro-

‘duce the required current strength, which for

the purpose illustrated may be one hundred
volts. After the electro- motive force has
reached thispoint,asthe working resistances—

such as lamps, motors, &e.—are placed in cir- |

cuit, the artificial resistance is gradually and
antomatically withdrawn until sufficient of
the working resistances areinoperation to af-
ford passageto theamount of current required

to maintain the magnetic field and the initial

potential, as will hercinafter be fully deseribed
and sct forth. |

Ifigure 1 of the accompanying drawings is
a dlagrammatic view,showing an arrangement

of cireuits and apparatus embodying my in-
vention. Ifig. 2 is a detail showing a modifi-

cation thereof.

A represents a ‘‘serics- wound?”’ dynamo-
electric machine, the armature and field-mag-
net coils thereof being in cirenit in the well-
known manner.

B O are the binding-posts from which the
main conductors 0 ¢ extend, and between
which can bearranged in multiple arc a num-
ber of incandescent electric lamps or other
translating devices up to the full capacity of
the generator or any fraction thereof.

E I are a series of resistance coils, which
may be all of the same capacity, (resistance,)
except thefirst one, I, which is to bealways in
circuit, so as to prevent sparking whenever
the coils are cut out, and to have higher re-
sistance than any of the remainder of the coils,
S0 as to avold unnecessary loss of current
through 1t when all the rest are cut out. This
last resistance or path will also help to keep

‘up the magnetic field by diverting a portion
~of the main current through the coils of the

same. T'he resistances E and F' are arranged
in multipleare, being all mounted upon or con-
nected at their lower ends to the base-piece
(r,which is of conducting material, and is con-
nected through suitable wire, ¢, with the main
conductor c.

H is a bar of conducting material, which is
sultably pivoted to a post, 2, also a conductor,

which post 1s sapported upon an insulated.

base, I, and connected with the main line by
wire 2' at any convenient point, so that the
regulating-resistances are in parallel circuit
with the working resistances or translating
devices.

J 18 an. adjustable tension -spring, which
bears upon the bar H with sufficient force to
hold it down upon the contact-surfaces of all
the resistances when no other force is opposed
to 1ts action, thus connecting the entire group
of resistances in multiple are. -

M 1s asolenoid, alsosupported upon the base
I, and through it moves an iron plunger, N,
which 18 suspended from the free end of the
bar H, but magnetically insulated therefromn.

The coils of the solenold M areincluded inthe

main circuit through conductors O I?, which
are connected to the mains at any convenient
point more remote from the generator. Insome
cases 16 will be advisable to place the solenoid
in a derivation from the main cireuit, or par-
allel with the working resistances.

As shown 1n the drawings, the apparatusis
at rest, the bar H in contact with all the re-
sistances, and all the working resistances or
lamps D may be cut out. VWhen the arma-
ture of the generator i1s put in motion, there
then being sufficient passage to the current, a
current will be generated and flow through the
resistances 1n the regulator and the coils of
the field - magnets sufficient to elevate their
magnetism to a point that, reacting upon the
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armature, will cause it to produce a current of § rent to such a degree as to allow sufficient

the initial potential required to operate the
system, which being effected the cireuit is
ready for use. As shown, the solenoid M, be-
ing unaffected by the current flowing in the
resistances I8 I8, has no effect upon their con-
tacts until some of the lamps D are switched

into circuit; but as the entire current passing

through the working resistances traverses its
coils the strength of the solenoid will increase
in proportion to the increased volume of cur-
rent that passes through its coils as thelamps
arc added, thereby raising the plunger, and
with it the contact-bar H, which, moving in
proportion to the strength of the current trav-
crsing the solenoid, this motion being regu-
lated by the tension of the spring J, will cut
111 or remove resistances from the multlple-
arc group suflicient to compensate for any
ohqnﬂes that may be made in the number of
1*1111135 In cireulit up to or below the capacity of
the regulator.

As Stated the conductivity of the entire
eroup of 16518&111(,{38 constituting the regulator
must be suflicient to carry the cur 1ent Neces-
sary to so energize the field-magnets that the
carrent sent to line will be of the initial po-
tential.  When such a portion of the working-
resistances as equal the conductivity of the
regulator have been put in circuit, the said
regulator will be cut out, except lts last coil,
which 1s left in to prevenb sparking and hclp
the field-magnets, as above stated.

The ar nntme of the generator 1s rotated at
substantially a constant speed The regulator
automatically compensates for the Puttlnﬂ' out
or inof any lampsbelow thenumber that equ:«:Ll
1ts conductive capacity. Beyondorabove this
point the regulator is itself cut out, and lamps
can be added to or removed from the gen-
eral circuit without affecting the bulhancy of
those remaining, the carrent flowing through
them and thlounh the field- mfmnets of the
generator raising or lowering theu magnetism,
;_md thereby (111111111;51111]0 or increasing 1116
volume of current ploduced This action
takes place in proportion to the number of
lamps in operation without materially affect-
ing the electro-motive force of the current,
and until the conduetivity of the external cir-
cuilt equals that to which the generator has
been proportioned and the mpamty of the

system is reached.

1tis a well-known fact that in a dynamo in
which the armature and field coils are in se-
ries with each other the currentstrength will
depend upon the external resistance, t]mt the
caurrent will increase when said 1eblstauce de-
creases, and that likewise the current will
decrease with theinerease of resistance. Now,
when such a generator is intended to farnish
cuarrent to a number of translating devices
requiring a current of constant electlo nmotive
foree, and all such devices being placed in
pfualld circult between the main conductors,
whenever the number of working devieces thu&
placed or mmnﬁed afford passage of the cur-

currenttoflow thr ounh the working resistances

and the generator, so as to energlze the fields
of the same, the (,mlent will remain constant

as long as fhe external resistance remains con-
stant; but the moment that some of the trans-
lating deviees are eat out of circuit the resist-
ance1n the working-circuit will increase pro-
portionately,and less current will flow thron oh
the machine, diminishing the magnetism of
the field, and 0 {hmmlsh the pmductlon of
the leenb thus the greater the number of
lamps, or other dev]ees cut out of cireuit the

greater will be the resistance through which
the current is flowing, thus diminishing
correspondingly the production of current,
until finally the resistance can be so much
1icreased that not enough current will pass
to cnergize the fields of the machine,when the
latter will stop generating current .f.ﬂtogethcl

16 18 now that the automatic regulating-resist-
ance 18 called in operation until the field-mag-
nets are energlzed sufficiently to produce the
necessary electro-motive force to supply the

system. Now, on inserting elcetrie lights,
motors, or other devices in circuit between

the main econductors more and more carrent
will flow through the system, and in propor-
tion to the number of working devices put in
circuit, until sufficient current is traversing
the working resistances astobeabletokeep up
the field of the machine tothe strength needed.
At the same time the solenoid or regulating
electro-magnet will be growing stronger, and
will, as fast aswork is inserted in the circuit,
eradually and correspondingly lift the con-
tact-bar of the resistance-coils, until the latter

are all cut out of cireuit, except the last one,

which may be left in cireuit, and can be of a
resistance high enough so as not to take more
than a small percentage of the main current.
Thus as soon as enough current is passing
through the tr anshtmn devices so as to keep
up the magnetism of the machineto its proper
strength, then the regulating-resistances ean
be entnely withdrawn from the circuit. This
happens, however, long before the maximnm
work of the machine is attained. The intensi-
ty of the generator will gradually increase as
more working devices are putin cirenit, with-
out perecep: ‘lbly increasing the electro- motu C
forece. So it will be ea-sily seen that by means
of this system any number of lamps or other
devices can becuteitheroutorin circuit with-
out interfering with the lamps or other devices
left in eirenit, and that the dynamo will only
take power according to the number of devices
in actual operation—thatis, as soon as the re-
sistances are entirely cut out. With a small
number of working deviees in circuit there
will be a certain amount of current spent
through the resistance in order to magnetize
the ﬁeld

In Fig. 1 of the annexed drawings the
automatic regulator is operated by a solenoid
or electro-magnetin the main working-cireuit,
although said solenoid or electro-maenet can
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the main conductors at starting, a movable
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be pl:«_-iced in parallel circuit with the variable |

resistance and working devices, as shown in
Fig. 2. In the case where the electro-magnet
is placed in the main .circuit a constant arma-
ture-speed 1s necessary, whereasin the second
case the speed may vary some. In this way
as soon as the potential. 1s high enough the re-
sistances will be correspondingly cut out of
circuit.

Having thus described my invention, what
I claim is— - |

1. The combination, witha dynamo-electric
generator having its armature and field-mag-
net coilsconnected inseries, of means for regu-
lating the production of current of constant
electro-motive force, said means consisting, es-
Sentlally, of a group of resistances Spanmnn"

contact adapted to connect more or fewer of
sald resistances in multiple arc between said
main conductors, and a solenoid actuated by
the main current, the armature or core of
which 1s connected to and adapted to move
sald contacts, so as to increase or diminish the
extent ofsaid multiple-arcgroup of resistances,
as more or less working-resistance is put into
the circuit, substantially as described.

2. The combination, with a dynamo-electric
generator having its armature and field-mag-
net coils connected in series, of a variable re-
sistance spanning the mainconductors at start-
ing, the entire conductivity of all the coils of
the rheostat being such as will allow sufficient ¢

current to pass around and magnetize the
field-magnets of the machineto produce a cur-

rent of predetermined tension for operating
multiple-arc working resistances in the maln
circuit, a solenoid in series with the main con-
ductors and means operated by said solenoid
for cuttmﬂ out the variable resistance when
a portion “of the multiple-arc working resist-

ances are brought into ecircuit, substantially
as described.

3. In a system for regulating the production
of current of constant electro-motive foree,
the combination, with a dynamo-electric gen-
erator, of a group of resistances spanning the
main conductors at starting, a movable contact
adapted to connect more or fewer of said re-
sistances in multiple arc between said main
conductors, a number of working resistances
arranged in multiple are, and a solenoid in the
main circuit, the armature of said solenoid be-
ing connected to and adapted to move said
contacts, so as to incerease or diminish the ex-
tent of the said multiple-are group of resist-
ances, as more or fewer of the working resist-
ances are placed in circuif, substantially as
set forth.

In testimony whereof I affix my &,Innature
in presence of two witnesses.

CHARLES J. VAN DEPOELE.

Witnesses:
THEO. P. BAILLEY,
W. S. STEARNS.
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