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MERLE J. WIGHTMAN, OF HARTFORD, CONNECTICTT,

REGULATOR FOR INCANDESCENT ELECTRIC-LIGHTING SYSTEMS

SELCIFICATION forming part of Letters Patent o, 385,036, dated
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ﬂ[}p]iﬂﬂ.tiﬂlllﬂleﬂ June 29, 1886, Serial No, 206,608, (Mo model.s

Lo all whom (6 iy coneern

Be it known that I, MERLE J. WIGHTMAN, |
a citizen of the United States, residing at
“Hartford, in the county of Hartford and State

of Connecticuf, have invented anew and use-

ful Regulator for Incandescent Electrie-Light-

g dystems, of which the following isa speci-
frication.
My invention relates to regulators for series

placed in the same cirenit with are lamps and
are supplied, therefore, with high-tension eur-

rent suttable for are lighting.
- The object of my invention is to maintain -

{2
L
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constant the potential at each group of inean-
descent lamps by nmieans of the current itself:

automatically puts in civenit compensating
resistances or safety-lamps whenever-one or
more of the lamps in the external eiveunit is
in any way removed therefrom by means of
the mechanism hereinafter to bhe set forth.

It consists, further, in providing said regu-
[ator witha cul-out torthe external lampsand
for the salely devices.

~connected by cireuits with contact-springs ¢’

ultiple of  Incandescent lamps which are

At each group of Incandescent lamps 1 in
the circuit I, in which {here mav be any
number of groups, I place the regulating ap-
paratus shown, which consists of a series of
compensating resistances orsafety-lamps, L,
connected with the main line, as shown
ctearly in Mg, 5. These safety-lamps are
= ¢? &e, mounted upon a solenoid, S. 108,
Land 2, consisting ol two colls, i /. The lat-

Cter 1gin a derived civeuit of high resistance
Ctrom the main line and connected with it at
- the points P and -

Upon a support, L, (shown in Figs, L and 2))

CIxoan arbor, R, earrving curved arms of o2
oy, &e, at longitudinal and radial distances
and my invention consistsin a reoulator which

fromi one another, which ave placed adjacent

lo the contact - springs " 2 % &, and co-

- operate therewith,

~ecuroed to this arbor R

s a lever, E, carrvineg upon one end an ad-

Justable counterpoise, W,

It consists, further, in 2 pecaliar ret acting

device for the regulator,

My mnvention is illustrated in the accom-
panying drawings, in which like letters of
reference indicate like partsin the several
ionres.

Figure T shows asectional elevation of my |

regulator. g, 2 shows a seetional plan of
my regulator, and g 5 a diagrammatic view
of the elreults and a perspective of a portion
of the apparatus.

In anotherpending application, filed July 8,

[ have shown, (see ig. 2)) but not claimed, a
regulator tike the present one. In the other
torm I have shown (see Ilig. 1) and c¢laimn the

]
X

The other end of
this lever ferminates in a T-head, and sus-
pends from its upper portion, by means of a
band, 0, the core D of the solenoid. A metal
piece, /%, Is mounted upon the solenoid for
the purpose of limiting the plav of the core

- D. The contact-springs are monnted upon

an insulating-piece, £+, The arbor R ecairies
alko a cut-out, a’, which males contact with
A carbon contact, of) which is also mounted
upon the insulating-picee k.

LThe lever K is provided with apeculiar ro-

tracting deviee, which congists of a rolley, 7,

~connected by a plece, £, with a refracting-
- spring, o,secured to the support H. The lever
I is provided witha raised portion, ¢, and has
~a slight noteh, g, thevein for keeping the roller
1555, and patented July 13, 1886, No. 345,561,

current that passes through the coarse-wire

coll, passes through the external lamps, and

notthrough thesafetyv-lamps, as in the present

¢ase,

Figs, [ and 2 show the apparatus as actn-
ally constructed by me, whereas Fig. 3 shows
the parts disposed so as to clearly show the
operation of the apparatus.

A A represent arc lamp in a main line, L,
containing incandescent lamp I, which it is
the object of this invention to protect. '

r, which is freelv mounted upon the lever, in

~1ts normal position until after the last lamp

I3 put in civenit, after which it gravitates to
the arbor R, and thus changes the retracting
leverage, and thereby the retracting force.

- So, too, when the voller » is adjacent to the
~arbor and the lever E is dvawn down by the

o core, 1f the Iatter be liberated the lever will

rigse and the refracting device pass down the
lever toits normal position. (sShown in Fig. 1.}
Lhe object of this device will he explained

- farther on.

Connected to the main line at the point P

18 a wire, /, embracing in its cireuit the eoil /2,

- of low resistance. of the solenoid S.

Thisline
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is in electrical conneection with the arbor bea-
g the curved contact-arms.

305 036

“to break the circuit of the solenoid, which

This circuit is

nor lﬂﬂll} broken, but is completed by the con-
tact of the curved arm with the springs ¢’ ¢*

>, &e., which is effected in the first instance =

by the action of the coil /i” acting upon the

core which draws down the lever K.

My regulator 1s suitably housed in a hox,
B, w hich ecarries also the mlfolg -lamps, 'T'his
pox is of small dinensions and may be placed
at any point. I have shown two of the safety-

lamps placed 1n the interior of the box B asa
These lamps

matter of convenience only.
may be placed on the top of the box as the
others, or all of the lamps may he placed in its

“interior, as desired.

!

I have shown the contacts " ¢ made of

carbon to prevent oxidation due {o the spark-
These contacts are the |

ing at the contact.
last ones withdrawn from the eircuit /, and

hence there is a tendeney of these contacts to |

burn away when the circuit 1s ruptured.

Instead of using incandescent lamps to com-
pensate for the (*hﬁnﬂo of resistance m the
eroup in the external elrmut I may use any
form of resistance; but I pr efer the ineandes-
cent lamps for this purpose.

The operation of my apparatusis as follows,.

(the parts being disposed as shown in the
figures:) In this instance all the incandescent
lamps 1n the external circuit are supposed to
be in operation.
latter are removed from the cirenit by turn-
ing them out, or by their becoming injured in
any way and the carbon filament disrupted,
a rise of potential at the terminals of the
lamps left in eirenit due to the inerease of re-
sistance in the cirvcuit takes place, which re-

sistance causes an excess of current to flow

through the derived cireuit /. T'his excess
of current draws in the core D a certain dis-
tance, thereby operating (he lever E, rotating
the mbm, and bri inging the (30111{101% ¢! to-
oether, and thus puttmﬂ in cireuit the safety-
1mnp which 1- in electrieal connection with
the contact ¢’.
ternal circuit are removed thervefrom, an-
other cafety-lamp will be interposed in the
cireuit, and thus compensate for the lamps
removed from the circuit.
the curved arm «* is by means of force ex-
erted upon the core, through the instrumen-

tality of the lever L, bmuﬂht in contaet with

the contact-springs ¢, and so on thr oughout
the series until the last safety-lamp 1s put 111

cireuit, and previous to the removal ol the
Upon the .

last lamp in the external cireuit.
removal of this lamp the core will be drawn

~in the solenoid to the end of its limit, and at

60
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this time the cut-out ¢ and ¢' will be put in
circuit, thus short-cireuiting the safety-lamps
and the lamps in the exiernﬂl circuit. At

~this time I design also to have the roller »

1eme the noteh e and pass near the arbor,
“thus lessening the retracting force and hold-
ing the cut-out firmly tog ether. To place the

parts in their normal position, it is necessary

When two lamps in the ex-

In this instance !

When one or more of the «

allows the lever to rise and the roller to pass
to the notch ¢ and the retracting foree to be-
come the same as before.

Encirveling the core D is a low resistance
coil, /i, the purpose of which 1s to hold the
core in the position it 18 placed by the fine-
wire coil /i, This lIatter coil draws the core
down, completes the cirenit of the line [ at
the contacts, and by this means the current
which previously flowed in the coil /" 1s now
transferved to the coil /i, the cireuit of which
was previously broken. This same -action
takes place throughout all the series of con-
tacts until the eut-out is reached, when all
the current passes through the eoil of low re-
sistance, by which means, in addition to the
change in the retr: wim o force mentioned
above, the contacts a7 ¢, forming the eut-out,
are hem firmly 101}{‘11119 Wereit not for this
change of ret racting force the current in the
low ]USI% wce coil might not be adequate to
hold the core down and keep the eirenit of
the cut-out mtact.

I may use a number of assisting - cotls
brought suecessively in cirenit and wound
about the corve D, each containing one or
more of the compensating resistances, instead

of using asingle assisting-coil having h] anches:

e{mimnmn {he cmnpeumtuw wRM ances,
The principle of operation of my invention
may be embodied in regulators of various
types and be used for various other pur poses
without departing from the gpirit of my 1n-
vention.
Lelaim—
1. In a an eleetrie-lightmge

reoul: vor for

- system, an electro- magnet one of whose coils

is in a constantly _closed cireult, an assisting-
coll, branches, and a series of contacts in ﬂle
(11*@[11# therveof, which ave automatically

brought into cireult and remov ol therefrom
by increases and (eereases of curvent 1n said
cireuils to correspond with

the number of

Lunps in use.

of current in said cireunits

. In a regulator for an eclectric-lighting
Sy %1em,, an. {ihﬁeh‘u magnet one ot uhmo coils

1s 1 a constantly (*Iowd devived etreult, an

assisting-coil, branches, and a servies of econ-
tacts 1n the 011 cuit thereof, said branches con-
taining compensating resistances which are
automatically and suceessively brought m’m
cireuit and removed, therefrom by the rec: 1-
roeal action of said coils due to increases and
decreases of current 1n said circulfs corre-
sponding to changes of resistance in the ex-
ternal cireult.

3. Inaregulatorfor an electric-lighting syvy-
tem, an clectro-ma onet one ol whose. (?011;:; IS 1n
a constantly- e]used derived circult, an assist-
ing-coil, branch circuits, and a series of con-

tactsin the circuit thereof, said branch civeuits
resistances con-

containing compensating
nected with the line whieh are automatically
and successively brought into eircuit and re-
moved therefrom by increases and decreases
to corre

spond with
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the number of lamps in use, and a cut-out

cireuit constituiing one of said branch ejr-
Cuits, E

+ A regulator for an electric-lighting sys-
tem, consisting of circuit-controlling devices,
branch circuits connected with the main line
containing compensating resistances, two so-
lenoids for controlling said civenit-controllin o
devices, one in a derived circuit and the other
In the civeuit of said compensating resist-
ances, which circuit is novmally broken, but
which is completed by said cireuit-control-
ling devices through the action of the first
solenoid, as set forth.
- A, A regulator for an clectrie-lighting sys-
tem, consisfing of cireuit-controlling devices,
branch c¢ircuits connected with the main line
containing compensating resistances, {wo so-
lenoids for controlling said cireuit-controllin o
devices, one ina derived civeuit and the other
in the cirveuit of saild compensating resist-
ances, which civeuit is normally hroken, but
which is completed by said circuit-controlling
devices through the aetion of the first solen-
old, and a cut-out for the lamps in the ex-
ternal circuit and for the compensating re-
sistances brought into action by said solen-
olds after the last resistance has been intro-
duced, as set forth.

. A series multiple regulator for ineandes-
cent lamps, embodying a derived circuit con-
taining safety-lampsin multiple arce, a series of

and two assisting-solenoids, one in the afore-
sald derived civenit and the other in a derived

circuit parallel therewith, for placing a ereater

or less number of said safety-lamps in cireuit,
as set forth. |

7. A series multiple regulator for incandes-
cent lamps, embodying a derived cireuit con-
taining satety-lamps in multiple are, a series
of contacts in electrieal connection therewith,
and ftwo assisting-solenoids, one of low and
the other of high resistance, for controlling
sald contacts, one located in. the aforesaid
cireuit, which ix normally broken, and the
ofther in a derived cireuif, which is alwavs
closed. |

3. A series multiple regulator for incandes-

cent lamps, embodying a derived circuit con-

taining safety-lamps in multiple are, a series
of contacts in electrical connection therewith,
and two assisting-solenoids, one of low and

1
|
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sald contaets, one located in the aforesaid .

circuit, which is normally broken, and the
other In a derived circuit, which is alwavs
closed, and a cut-out for hoth the external
lamps and the safety-lamps controlled by sai
solenoids at a predetermined time, as set
forth. |

J. A regulator for a series multiple of in-
candescent lamps, consisting of an arbor hay-
ing a plurality of curved arms mounted there-
upon at ditferent radial distances, a lever se-
cured to said arbor substantially at right an-
gles thereto, a solenoid compaosed of two coils,

~and a cut-out modified i
- aforesaid means,

one 1 a constantly-closed derived circuit of
high resistance, the otlier in a low-resistance
cireuit parallel therewith, normally open, but
closed by said curved arms, and having mul-
tiple branches containing safety-lamps, and a
core for said solenoid suitably connected with
and actuating said lever, for the purpose get
torth.

10. A regulator for a series multiple of in-
candescent lamps, consisting of an arbor hav-

Ing a plurality of curved arms mounted there-

upon at ditferent radial distances, a lever se-
cured to sald arbor substantially at vight an-
ales thereto, a solenoid composed of two colls,
one 1 a constantly-closed derived ecireuit of
high resistance, the other in a low-resistance
circuit parallel therewith, normally open, but
closed by said curved arms, and having mul-

tiple branches containing saftey-lamps, and a

core for said solenoid suitably connected with
and actuating said lever, an adjustable coun-
ferpoise for the latter, and a cut-out, also
mounted aupon said arbor. -

L. A regulator for a multiple series system
of Imeandescent lamps, having a seriesof con-
tacts mounted upon an arbor, another series
of contacts co-operating therewith, circuits
therefromecontaining safety devices connected
with the main line /, a solenoid and suitable
connections therefor, intermediate devices for

- operating said lever by the current flowing in
- satd solenoid, and a ent-out, also mounted
contacts In electrical connection therewith, |

upon sald arbor, operating as and for the pur-
pose deseribed.

12, Aretracting device for an ineandescent
electric-light regulator, having a pivoted le-

- veractuated by changes of current, and gafety

devices cut in or out of ecircuit through the
Instrumentality of said lever and oiher suit-
able devices, consisting of a roller freely
mounted upon said lever, and a refracting-
spring suitably connected with <aid roller,
whereby the retracting leverage, and fhereby
the retracting lorce, is changed at a prede-
termined tfime as the inclination of the leve)
Increases. |

5. A retracting deviee for an ineandescent
electrie-light regulator, having a pivoted le-
ver actuated by changes of current, and safety
devieces cut in or out of c¢ircnit through the
Instrumentality of said lever and other snit-
able devices, congisting of a roller freely

- mounted upon said lever, a retracting-spring
the other of high resistance, for controlling -

suitably connected with said roller, whereby
the retracting leverage, and thereby the re-
tracting foree,is changed at a predetermined
time as the inclination of the lever INcreases,
noits action by the

E_

H. A retracting device for an incandescent
electric-light regulator, having a pivoted le-
veractuated by changes of current, and safety
devices cut in or out of eireuit through the
mstrumentality of said lever and other suit-
able devices, consisting of a rvoller freely
mounted normally in a noteh in said lever, a
retracting-spring suitably connected in the

.1
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said roller, and an adjustable counterpoise

for the lever for regulating the operation of |

the parts above enumel‘ated
15. A regulator for a series multlple of in-
5 Cdndeqcent lamps, consisting of an arbor hav-

ing a plurality of curved arms mounted there-

upon at different radial distances, a lever se-
cured to said arbor, a solenoid having a core

cgoverned by the reciprocal action of the CuY- |

10 1*ent flowing in two coils eonneeted with the

main line, which core is suitably fastened to
said lever, circuits controlled by said curved

arms, safety-lamps in said circuits, a cut-out,

also mounted upon the aforementioned arbor,

“and a shifting retracting device for said lever, 15

for the purpose set Jfor*th
MERLE J. WIGHTMAN.
Withesses:
(CHAS. E. DUSTIN,
J. A. DALZELL.
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