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To all whom it may conceri:

Be it known that I, MERLE J. WIGHTMAY,
a citizen of the United Statbes, and a resident
of Hartford, in the county of Hartford and
State of Connecticut, have invented certain
new and useful Improvements in Regulators
for Electrie Circuits, of which the following is
a specification.

My invention relates to a means for regu-
lating the flow of an electric current to oneor
more franslating deviees—such, for instance,
asineandescent electriclamps—Dbut is designed
more especially for applieation to a group or
number of incandescent lamps or other trans-
lating devices arranged in multiple arc with
one another.

I haveinthe presentspecification deseribed
the group of lamps as arranged in series with
other deviees upon an electrie circuit—such,
for instance, as electric-are lamps or other
groups of incandescent lamps—since the ap-
plication of the device to circuits known as
“series multiple-are cireuits’’? designed for
running clectric-are and incandescent lamps
together is one of the more important uses to
which it is intended to be put. I do not wish,
however, to be understood as limiting myself
to such particular arrangement.

My invention consists in the combination,
with any device whereby the flow of current
to the translating devices may be regulated,
adjusted, or determined, of a derived circuit
to the translating devices, containing a coil by
which the regulating devices may be set or
operated, and a second coil acting on the same
devices and combined with suitable means
whereby its effects may be antomatically va-
ried according to the set oradjustment effected
by the operation of the derived-eireuit coil.
The two coils are preferably “main’’ and
““derived?’ cireuit coils, and act in the ordi-
nary differential manner--that is to say, they
oppose one another’s effects either mechani-
cally or electro-maguctically, so that the re-
sultant action upon the eurrent-adjusting de-
viees is the resultant of the opposing actions
of the two coils. It is not, however, neces-
sary that the two coils should act in opposi-
tion to one another, or that the second ecoil
should be in the main cireuit, as the same re-

sults may be attained by eausing the coils to
conspire in pulling against a retractor. In
the first case the difference of the effects of
the two coils is to be kept within certain
limits. In the latter case the sum of their ef-
fects is to besoregulated or controlled (through
automatic variation of the effects of the sec-
ond coil) that there shall be secured the com-
pensation aimed at in my invention.

The especial object of my invention is to ef-
feet an adjustment of the current-regulating
devices by means of the current diverted into
the derived-cireuit coil on an increase of re-
sistance in the translating devices or group of
devices, and at the same time to provide a
means whereby the adjusting devices shall be
prevented from falling back to their original
position after an adjustment has been effected
through the diminished strength of action of
the derived-circuit coil consequent upon such
adjustment.

My invention eonsists in giving to the see-
ond coil a decreasing or inecreasing effect au-
tomatically in acecordance with the movement
given to the adjusting devices by the action of
the derived-circuit coil, so that the difference
or the sum of their effects may be properly
regulated, as will presently appear, and said
devices may be held in their new adjusted po-
sition by the action of the derived-circuit coil.

The device for regulating the flow of cur-
rent to the translating devices may be of any
kind or pafttern. As an cffective arrange-
ment for such puarposes, in connection with
the particular arrangement of translating ap-
paratus that I have herein shown, I prefer to
employ a variable resistance placed in a shunt
or derived circuit around the translating de-
vices, the mechanism for adjusting such re-
sistance being operated by the current in the
derived-circuit coil modified by the action of
the eurrent in the second coil.

As a preferred means of varying or adjust-
ing the eifect of the second coil when the same
is a main-circuit coil and opposes the effects
of the derived-circuit coil, I propose to em-
ploy a variable resistance in a shunt or de-
rived cirenit around said coils, and for the
sake of cconomy I utilize the same resistance
that is employed for varying the flow of cur-
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rent to the translating devices or group of
The artificial resistance
may be of any form, and, if desired, may con-

sist of a series of electric lamps arranged in

parallel circuits and combined with the switch
appliances in such way that the number of
lamps in multiple arc may be increased for
the purpose of decreasing the resistance.

In the aceompanying drawings, Figure 1, I
have represented inside elevation and in dia-
gram an arrangement of circuits and magnets
whereby my invention may be carried out.
Fig. 2 is a diagram illustrating an arrange-
ment in which the second coil aids the de-
rived-cireuit coil and varies in its action in
such way that the sum of the effects shall be
kept at such point as to properly hold the ad-
justing devices in a new adjusted position.

I indicates a group of -ineandescent lamps
or other translating devices arranged in mul-
tiple arc with one another upon a circuit, X
Y, while G G indicate arc lamps arranged in
series with one another and with the group
of the translating devices upon said cirenit.

B indicates a derived-circuit coil of high
resistance in a derived cireuit to the group of
translating deviees, so that upon a diminution
in the number of translating devices in action
current will flow in increased amount in the
derived-cirenit coil, owing to the increase of
resistance in the group. ,

In the main circuit with the group of lights
E is a main-cireuit coil, A, acting in. opposi-
tion to the derived-cirenit coil B after a well-
known manner, the coils B and A being wound
upon the same magnetic core, C, so as to pull
in opposite directions.
coil B tends to lower the core, and the main-
circuit coil A to raise the same. A spring
may assist the main-cirenit coil, if desired, in
this action.

In a branch around the group of lamps I
and the main-circuit coil A isarranged a num-
ber of artificial resistances (indicated at F)in
the form of incandescent lamps. These re-
sistances are arranged in multiple are to one
another, and are connected severally to a se-
ries of springs or spring-actuated levers, d e f
¢, in line with one another, and adapted to be
connected one after the other to a terminal
spring-lever, ¢. For this purpose an arm or
lever, D, or other operating device connected
with the coil G, presses the spring-lever ¢ up

.against the series of leversd e fg. The spring

¢ is connected to the main eireuit, asindicated,
upon one side of the main-circuit coil A and
the group of lamps I, while the resistances F
are connected with the main circuit upon the
other side of such apparatus. It will be ob-
vious from this description and the arrange-
ment shown, that when the arm or lever D is
in the position indicated, no current can flow
in the branch around thegroup of lamps E; but
when the spring-lever ¢ is pressed against d
the lJamps at I will be thrown into cirenit one
after the other, as the springs d ¢ f ¢ are

The derived-circuit
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pressed into contact, with the obvious effect of
gradually diminishing the resistance in th
branch containing them. '
In the normal action of the apparatus, all
the lamps in the group E being in the circuit
current will low in main-circuit coil A and
in the derived cirenit B in such proportion
that the lever D will be held in the position
indicated, or so as to permit the spring-lever
¢ to stand out of contact with the contact on

- d. The adjustment may be effected through a

spring, W, acting in opposition to the derived-
circuit coil B. If, now, from accident or from
any other cause, one of the lamps T is extin-
guished, the current which formerly passed
through all of the lamps now has to pass
through the remaining lamps of the group B,
thus raising the potential at their terminals
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by reason of the increased total resistance of 85

the group, and causing more current to pass
through the fine-wire coil B. The circuit be-
ing a constant-current circuit, the current in
the coarse-wire coil A Wwill not have varied
through the increase of resistancein the group,
and theincrease of circuitin the derived-cireuit
coil B will therefore canse the core to be drawn
down against the action of the main-cirenit
coil and retractor. By this movement the arm
D or other operating device is drawn down so
as to force the contact ¢ against the contact d,
thus putting into circuit one of the individ-
nal resistances or lamps F, which latter are

preferably constructed to possess individu-
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ally a resistance equal to one of the group of ico

lamps or other translating devices E. By this
means the potential of the group is brought
down to normal, there being now as many
paths provided for the current as before, in-
asmuch as the lamp or other resistance at T,
substituted for the lamp or translating device
at E, removed from circuit, is of equal resist-
ance, and is in multiple arc with said group.
Under ordinary arrangements and -without
some special provision the core-armature or
other magnetic device operated by the coil B
would immediately fall back to its original
position upon the effecting of the adjustment
just described, inasmuch as the total resist-
ance to which it forms a shunt has again be-
come normal. In order to prevent this ac-
tion from taking place, I automatically de-
crease the opposing effects due to the main-

circuit coil A. -This isdone in the present in-

stance by causing the current. which passes
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through the variable resistance controlled by

the arm D to shunt the current from the main
coil A. Aswill beseenfrom Fig. 1,the main eoil
A is shunted in inecreasing amount as the
number of resistances I in cireuit is increased
through depression of the arm D and contact
springs d e f, &e.” By properly proportioning
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the parts,which may be done by the electrical .

constructer, the decreased opposing power in
the main-circuit coil A may be made such
that when the adjusting devices assume each
new position, the resultant of the opposing
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actions of the coils B and A shall remain sub-
stantially the same for practical purposes. 1t
will of course be understood that under the
action just supposed the refractor W exerts
an opposition of uniform amount. This
might readily be seccured in a practical way
by making the spring W very long or by sub-
stituting for it a weight or other gravity-re-
tractor properly arranged to oppose the effect
of the derived-cireunit coil B.  Should the ex-
tinguished lamp beagain put into cireunit, the
potential of the group islowered, the current-
flow in the shunt-coil B is weakened, and the
arm I is drawn back by the retractor and the
main-cirenit eoil A, thus eutting out lamps
or individual resistances at I with the effect
of increasing the resistance in the braneh con-
taining said lamps, and thus bringing the po-
tential at the terminals of the group E E back
to normal. Thecurrent thatprevious to such
adjustment passed through the resistance at
I now passes through the coarse-wire coil A,
strengthening the same, so that the core and
the arm or operating device D may be held
in its new position. :

I do not wish to be understood as limiting
myself to any particnlar form of resistance at
T, or to any particular construction of ditfer-
ential electro-magnet or solenoid.

T have shown the single core with the main
and derived cireuit coils wound thereupon
and acting in opposite directions as a typical
form of a differential arrangement.

The principles of the device shown in Fig.
Twonld be preserved inany arrangement such
that a differential action, mechanical or elec-
tro-magnetic, of the coarse and fine wire coils
is obtained, the devices actuated or operated
by such coils being made to actnate the adjust-
ing devices for the variable resistance in the
shunt around the group of devices E.

In practice it may be found desirable to vary
the form or construction of theswitch devices
controlling the resistance If; but there are
many well-known constructions of "switches
for such purposes. I do not deem it neces-
saryto deseribe anysuch in detail, as the man-
ner of applying and operating them is well
known to electricians, and may be varied in-
definitely and yet at the same time effect the
particular operations necessary to produce a
variation of resistance in the branch around
the group of lamps.

In the arrangementshown in Fig. 2 the coil
A assists the derived-cireuit coil, and T have
therefore to antomatically increase instead of
deerease its effects when the derived circuit
cifects an adjustment for extinguishment of a
lamp orlampsab X, Thecoils are here shown
as acting in separate cores connected by a non-
magnetic link, m, although they might obvi-
ously aet on the same core, as is well under-
stood in the art. The coils conspire to move
the eores in the same direction (downward in
the figuve) against any suitable retractor,
which may be aspring,or preferably a weight,

as the retractile power of the latter may be
made constant for all temperatures, and does
notvary, as does aspring, under differences of
extengion. It is obvious that the parts might
be inverted in position, sothat the coilswonld
have to act against the gravity of the cores.
The coils A are in a cirealt with the artificial
variable resistanee, instead of in the main cir-
cuit, the obvious effect being that current will
flow through them in inereasing amount un-
der conditions of adjustment or action which
in Fig. 1 would eause current to fiow through
them in decreasing amount. The coils I3 and
C act in conjunction to pull down the cores
and lessen the resistance in thebranch around
the group of lamps1i. Normally their action
is so counterbalanced by the retracting foree
that there is no shunting effect. If alamp be
enb out, the coil B inereases in power,and with

the assistance of A effects the adjustment be-.

fore deseribed with the effeet of diminishing
the current flowing in its own coils. This
diminution is compensated for and the core
prevented from falling back by the inereased
flow of current in the coils A, which, being in
the variable shunt around E, obviously carry
more current than they did before the ad-
justment took place. The principle of action
is obviously the same as in the first instance.
The contacts are here shown as mounted on
springsinstead of upon spring-actuated levers.

As before intimated, I do not limit myself
to any speeial construction of coils, cores, or
magnets, my invention consisting, broadly, in
the application of the second coil o the de-
rived-cireuit coil and in automatically govern-
ing the effects of said sccond coil, so that
the sum or the differenee of action of the two
coils may be regulated or governed in aceord-
ance with the variations in the power of the
derived-cirenit coil consequent upon the low-
ering of its power by the effect of an adjust-
ment for variations in the number of translat-
ing devices that are at any time in multiple
arc ab I

What I claim as my invention is—

1. The combination of an adjustable or va-
riable resistance, a working resistance of va-
riable amount, a derived-cireuit coil, and a
main-cirenit coil, said main and derived cic-
cuit coils acting in combination to effeet an
adjustment of the resistance, and means con-
trolled by the set or adjustment of the parts
for giving the main-cirenit eoil a variable ac-
tion or eifect, as described.

2. The combination, with a working re-
sistance, of devices for adjusting the flow of
current to the same in accordanee with varia-
tions of working resistance, o derived-circuit
helix carrying the current by which the ad-
justment is effected, and an opposing main-
cirenit helix aronnd which is an antomatie-
cally-variable resistance, as described.

3. The combination, with a working resist-
ance and avariable resistance, of a main and
derived circuit coil orhelix by the differential
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action of which the resistance is adjusted, said
resistance being in a branch around the main:
circuit helix, as described.

4. The eombination, with a group of incan-
descent lamps or other working resistanece ar-

ranged in multiple are, of a v'unblc resist-.

anee in a branch around the lamps, and amain
and derived circuit helix by the differential
action of which the resistance is adjusted, said
main-cirenit helix being arranged in deriva-
tion with the adjustable resistance, as de-
seribed, so that the eurrent flowing to the
main- mrcmt coil will decrease with any de-
crease of resistance effected by the increased
power of the derived-cireuit helix.

5. The combination, with a multiple-are
group of incandescent lamps arranged in series
with other working resistances or groups of
resistances, of a variable resistance and a main
circuit, and a derived-circuit helix by the dif-
ferential action of which the resistance is ad-
justed, said resistance being a shunt to the
group of working resistances aud to the main-
circuit helix,

6. The combination, substantially as de-

345,561

seribed, of a group of translating devices, a
derived-circuit helix, devices governed there-
by for governing the flow of .current to the
group, @ second helix, and devices for auto-
matically varying the power of the same, as
described.

7. The . combination, substantially as de-
seribed, of a derived-circuit coil, a second or
main-circuit eoil, a mechanism to be adjusted
by said eoils, and devices acting automatically
and simultaneously with an adjustment of said
mechanism for controlling or determining the

action or effect of said second coil in accord-

ance with the extent of adjustment effected,
whereby the derived-cireuit helix may hold
the mechanism in a new adjusted position with
the same flow of current. _

Signed at Hartford, in the county of Hart-
ford and State of Connectlcut this 23d day of
May, A. D. 1885.

MERLE J. WIGHTMAN.

Witnesses: _
CHas. B, DUSTIN,
-W. H. NEWELL.
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