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Teo all whom it may eoncern.
~ Be it known that I, THOMAS SPENCER, of
Philadelphia, in the county of Philadelphia
and State of Pennsylvania, have invented
certain new and useful Improvements in
Regulators for Electric Currents, whereof
the following is a specificatior, reference
being had to the accompanying .Arawings.
My invention relates to that :lass of regu-
lators wherein a solenoid coil 1« included 1n
the etrcuit to be regulated in sueh relation to

an iron core that relative movement of the [

coil and core is effected in sccordance with

variastions in the resistance in the circuit, |

with conséquent veriations in the impedance

of the coil which compensate for said vana-

tions in the resistance. For instance, such
s regulator may be included in an alternating
eurrent eircuit with arc lamps ranged in
series, 80- as to maintain the current sub-
stantially constant in saicl circuit regardless
of variations in the resistance of the.circuit
eonsequent upon variations in the number
said lamps m operation. - =

mmprovements comprise means fo sus-
either the relatively movable coil or
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~ ¢ore, with the weight of the movable element
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posed to the magnetic stress between said

ments, so that & characteristic curve indi- |

eating the gravitative force acting on the
suspended mass shall substantially coineide
with a eharacterisfic 'curve indicating said
magnetic stress throughout the range of
n}ﬁ#e?l'aent for which the regulator is de-
signed. ' . | -

the form of my invention hercinafter
described, the core is stationary and the coil

is suspended by a flexible medium, com- ;

19ing chains disposed in-parallel. relation,
ll:?aﬁ thrcﬁxghbug; the lta,nlée -of movement
of the coil, its axis 1s maintained substan-
tially paj.railal'. with the common tangent of
the ares traversed by the. points of said
fiexible connectors attached to the coil.

My invention comprises the various novel
feature: of construction and arrangeinent
hereinaftor ‘more definitely specified and
claimed. - o

In the drawi
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, Figure Iz is '&';side eleva-

tion of a regulafor embodying my improve-

ments, with s diagrammatic indication of
the eircuit in which 1t is comprised. Fig, 11,
i an elevation of the left hand end of said

., regulator as shown in Fig. I. - Fig, ITI, is an

8D

elevation of the right hand end of said regu-.
1. - Fig. 1V, is a dia- i rent of given amperage, the vertical distance

Iator as shewn in Fic.

“audd the ca[l)

gram indicating the approximate character-
istic curve of the. opposed forees m the
régulator. . o
n said drawings, 1, is the basé plate of the
frame comprising the standards 2, and 3,
plate 4. The solenoid core 6, is
conveniently supported by the boss 7, om
said base plate 1, and by the brackets &,
which respectively embrace the opposite
standards 3. The solenocid coil 9, 18 sus-
Eended in operative relation with the core 6,
y the two pairs of flexible connectors 10,
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and 11, which are conveniently made of

chains, the lower ends of which respectively

‘engage the studs 12, and 13, on the coil bands

14, and the upper ends of which respectively
engage the stugs 15, and 16, on sald cap plate
4. Said coil 9, may be oscillated by the
lever comprising the arms 17, wiiteh engage

 said studs 12, and the arm 18, provided with

the handle 19. Seaid lever arm 18, is opera-
tively connected with the plunger 20, ar-
ranged to reciproeate in the dash pot 21, so
as to prevent sudden movement of said coil 9.
Said flexible connectors 10, and 11, being dis-
posed in parallel relation, throughout the
range of movement of said eoil 9, 1ts axis s
maintained substantially parallel with the
common tangent of the arcs traversed by the
points of the respeetive connectors, attached
to said coil, and as the ellective gravitative
force acting on the coil 4, thus suspended,
varies in accordance with the ellective length
of sand connectors 10, and 11, 1 tind it con-
venient to vary such length by changing the
position of the fulecrum bearing rollers 23,
and 24, longitudmally with respeet to saul
connectors,  Said rollers 23, and 24, are eon-
veniently carried by the fulcrum bearing

plate 26, which is supported by the standards

2, and 3, and arranged to be longitudinally
shifted thereon by the screw. 28, which 1s
journaled in the cap plate 4, and provided
with the hand WheeFBQ. Said coil 9, is pro-
vided with the flexible leads 31, and 32, ex-
tending to the respective terminals 34, and

diagrammatically indicated. mm Fig. 1, said
coil may be included in a circuit with a gen-

“erator 38, and a series of arc lamps 40.
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'35, supported by the standards 3, and, as
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Referring to Fig. IV, and assuming that

the base line 42, of a system of codrdinates, is
equal in length to the eoil 9; the distance
from 43 to 45 represents a distance which the
core 6, has entered said coil, and, with a cur-
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45 to 46, indicates the magnitude of the mag-
netic strese between sald slements at that
point. A characteristic curve, for that
amperage, may be thus produced by a suc-
cession of determined points represented by
the line 43, to 48, which approximates very
closely to the straight lino 43, to 49, and. for

‘a current of greater unlpemga N COTrespond- |

Ing curve may be similarly qroduced, 1ndi-
cated by the hine 43, to 50, closely approxi-
mating to the straight Line 43, to 52.

It is to be understood that by adjystment

nf the cffective length of the flexible con-

nectors 10, and 11, (by rotation of the screw
28, and consequent change in the position of
the fulerum beari rolfers 23, and 24, as
above deseribed) the eflective gravitative

force acting on the suspended coil 9, can be.

determined to substantislly coincide with
either of the characteristic curves 43 to 48,

or 43 to 50 aforesaid, or any other curve char-

acteristic of a current within the rango ol
regulation for which the apparatus is de-
signed. Although I find it convenient - to

make said connectors 10, and 11, of equal |
effective length, it may be observed that the |

upper ends of said connectors are provided
with slotted plates 54, and 55 so that said

conpectors may be adjustably secured on

the respective studs 15, and 16, by the nuts
56, and 57, with the effective length of said
connectors 10, and 11, (extending below the
fulerum bearing rollers 23 and 24) equal or
unequal, as desired.

It is to be understood that I do not desire

to limit myself to the precise construction
and proportion of the parts which I have
illustrated, as it is obvious that vartous modi-
fications may be mado therein without de-
parting from the essential features of my
mvention.

I claxm:—

‘1. In areactance regulator for an aiternal-
ing current circuit, the combination with a
straight core; of a tubular coil ineluded 10
the circuit to be regulated and adapted to

inclose more or less of said core withhn it, in

%5

50

65

accordance with variations m. the magnetic
stross between sald core and cotl; and a flexi-
bie medium supporting said coil i sueh re-
lation to the core, that the weight of the coil
is opposed to the magnetic stress which ef-
fects its movement, and its axis s mam-
tained- parallel with said core, while it moves
Ul an are. -

2. In nreactance regulator for an alternat-

g current cireutt, the combination with a
straght core; of a tubular coil included m

the civeuit to be regulated antd adapted to -
close more or less of satd core within o,
accordance with varimtions in the magnetie
stress hetween saud eore and coil; and, flexi-
ble chains gupporting =aid cotl, in such rele-

tion to the core that its weight is O])pO.St‘!'fl to ' 0Té
| forming an oscil

the magnetic stress which effects 1ts move-
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ment, and its axis, is maintained parallel
with said core, while 1t nioves in an are.

3. In areactance regulator for nn alternat-

ing current circuit, the combination with a
core; of u tubular coil included-in the clreuit
to be regulated and audapted to inclose more
or less of snid core wathin it, in accordance

70

with variations in the magnetic stress be-

tween said core and coil; and, o plurality of
chains supporting said coil, at different
points, arranged fo maintain s axis sube
stantindly parallel with ihe common tungent

of the arcs traversed by the pomts of said

flexible connectors attached to the coil, said

coll being supported by said chams m such

relation to said core that the weicht of said
coll 1s opposed to the maguetic stress which
effects its movement.

4. In a reactance regulator for an alternat-
ing curreni cireuit, the combination with a

to be regulated and adapted to inclose more
or less of smid core withm 1t in accordance
with varintions in the magnetic stress be-
tween siud core and coil; o flexible medium
supporting sald coil I sueh relation to the
core that the \t'i*i;,:‘hl._ ol the vorl 18 opposed to
the mngnetie stressowiiciv ellects 1ts move-
ment: and, means adjustable to vary the

elfective length of said Hoexible medium, sub-

stantially as set foith. S

5. In a reactance repulator for an alvernat-
ing current cireuit, the combination with a
core; of a tubular coil included m the circuit
to be reculated and adapted to inclose more
or less of said core within it, in accordance,
with vavintions in the magnetic stress be-
tween saidd core and coil; and, a plurality of
parallel pivoted supports for sai Y
taining satd axis suﬁstantially parallel with
the colunon tangent of the arcs traversed
by the points of #aid supports attached to

coll main-
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the coil, while moving with respect to said

O, | | .

6. In o reactance regulator for an alternat-
e current cireuit, tlw combinationd ..with a
strateht core; of a tubular coil included in

the cireuit to be regulated and adapted to

nelose nore or less of said core within it, in
accordance with variations in the magnetic
stress between said core and coil; and, a plu-
rality of parallel pivoted chains supportin

110

115

<uid coil with its axis maintained parallel

with respect to said core, and in such relation
to said core that the weight of said coil is
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opposed by the magnetic stress which effects -

its movement. . |
7. In a reactance regulator for an alternat-

ing current eircuit the combination with g ..
1256

core; of a tubular coil included in the circuit
to be regulated and adapted to inclose more
or less of said eore within it in accordance

il

with varintions in the magnetic stress be-

tween said.core and coil; a flexible chain

latory support for said coil 130

85
core; of a tubular coll mchided in the cireut .
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“in such relation to the core that the weight | respect to said medium, substantially as set
of the coil is opposed to the magnetic stress | forth, .
which effects its movement; and, means ad-| 9. In areactance regulator for an alternat-
justable to vary the center of oscillation of | ing current circuit, the combination with a

5 said coll on said chain, - substantially as set | straight core; of a tubular ¢oil mneluded m 2;

- forth. - | the circuit to be regulated and adapted to

8. .In areactance reguiator for an alternat- | inclose more or léss of said core within it, in
ing current circuit, the combination with a | accordance with variations 1n the magnetic
core; of a tuhular coil included in the circuit | stress between sald core and coil; and,

10 to be regulated and adapted to inclose more | means suspending said coil for oscillatory so
or less of said core within it in accordance | movement, maintaining its axis obliquely
with variations in the magnetic stress be- | transverse with respect to said suspending
tween said core and coil; a frame; a flexible ' means. S
‘medium suspending said coil” from saiq . In testimony whereof, I have hereunto

15 frame, so that the weight of said coil 13 op- | signed my name, at Philadelphia, Pennsyl- c:

‘posed to the magnetic stress which effects | vanis, this 23rd day of November 1905.
its movement; and, means to vary the ef- | | THOMAS. SPENCER.
fective length of said flexible medium, com- | = Witnesses: '

- F-rising“ar fulerum hearing supported by said - Harry Huskey,
20 Irame and a,djustable.rﬁmgmudin&llyi with | Fraxnk W. BrRapDOCK.
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