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To all whom vt may concern :
" Be it known that JIM BILLINGS FULLER,
deceased, late of the city of Brooklyn, county
of ngs, and State of New York, invented
r certain new and useful Improv ements 1n lilec-
tric Lighting Apparatus, of which the follow-
ing is a specification.
This Invention relates to electric lighting
and the controlling of the electric current
10 with reference to defective, badly-operating,
and extinguished lamps, and especially to the
use and controlling of more than one light in
a single electric circuit.
It consists of a single electric circuit where-
15 in are placed two or more electric lamps or
light-regulators, so arranged and electrically
connected as to beoperated by the corrent at
the same time, each lamp orregulator having
connected with it a short-circuiting device,
20 the whole so arranged and adjusted that when
too great an electrical resistance shall be of-
fered at any one of the lamps that lamp shall
be antomatically cut out of the circuit. Itin-
cludes a short circuit for the current of elec-
25 tricity around each lamp, with suitable mech-
anism to be operated by the electric current,
in combination with the lamp to automatically
cut such lamp out of the circuit whenever too
great resistance shall be offered at the lamp.
30 Several electric lights can be operated on one
circunit without difficulty and without any
other or different apparatus than is required
for-one light. All that is required is a suffi-
cient current of electricity to keep up the sev-
" 35 eral lights, notwithstanding the combined re-
sistance offered by the several lamps or regu-
lators. If aroom islighted with several lamps,
each having its own independent circuit, the
temporary extinguaishment of one of the lamps
40 18 not a serious matter, as the others remain
in operation until the defective one can be re-
placed or readjusted; but previous to the in-
vention of Mr. FULLER, herein described, the
extingunishment of one of several lights on a
45 single circulit was sure to extinguish the oth-
ers and leave the room in darkness until all
the lamps were again putin proper condition.
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| [t 1s evident that this defeet rendered the
-method of electrielighting by means of several

lamps on a single circuit impracticable. It co
was to overcome this difficulty that Mr. I'urt.-
ER conceived and perfected this invention.

In the drawings aceompanying this specifi-

“cation, A represents the main cirenit, in which

are included the generator, the electro- -Mag- 5§
net B, and the electrlc lamp or regulator C.
The binding-post D, the stand I, the Arma-
ture-lever G, and the screw LI beiug In metal-

lic connection, they, together with the stud I
and Dbinding-post N in metallic connection 6o
therewith, form a shunt around the lamp or
regulator C.

Inmaking hisexperimentsand perfecting his
invention Mr. FULLER made use of a dynamo-
electric. generator with which to produce the 6
cuarrent of electricity, and the Jablochkoff can-
dle as a regulator of the lights; but the same
results can be produced with any other form
of machine or with a proper battery, and with
any other form of lamp or regulator, by mak- 4o
1ng slight mechanical changes well known in
the arts, to adapt the operating device to the
kind of lamp or regulator used.

Inadjustingthe currentof electricityto keep
up a series of lights on a single circuit it is nec- 75
essary to provide a sufficient electro-motive
force to operate ther lamps, notwithstanding
the resistance, ineluding that at the point
whbere the light is to be produced, whether the
means used to produce the light be the voltaic 8o
arc or incandescence, and there must be a suf-
fictent surplus force to guard against slight

variations in the electrical resistance, which
will always occur. It is found, however, not
to be advisable to have a l‘ug,e surplus force. 8
The adjustment should be made with a com-
paratively small margin for variation in the
current. It follows thatany defectin anylamp
on the circuit which materially inereases the
electrical resistance at the light will at the go
same time weaken the electric current in the
same degree, and when such resistance be-
comes sufficient to counterbalance all the sur-

. plus force and reduce the strength of the cur-
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rent at the lamp below the minimum standard

necessary to overcome the resistance at the

lamp the circuit is broken at the lamp, the
light extinguished, and the efforts of the gen-
erator useless until the current is again re-

stored. To prevent this result ot a foo great
resistance and consequent weakening of the
current at the lamp, Mr. FULLER, 1n his Inven-
tion, placed in the main circuit A, at a point
throngh which the current must pass 1n reach-
ing the lamp or regulator C,adevice consisting
of an electro-magnet, B, through the hellces
of which the currentpabses, oiving attracting
force enough to the cores to hold the main ¢ir-
cuit closed for the passage of the current
through the lamp or regulator C by means of
an armature-lever, (&, supported in the middle
on a bearing, to the oppomte end of which is
attached a spring, L, whose compensating
power is not sufficient to pull down the armas-
ture-lever G and break circuit when the cur-
rent is sufficiently strong to operate the hight
successfully and safely, but, together with the
clectro-magnet J, is sufficient for that pur-
pose when the too great resistance at the light
C or any other cause has so weakened the cur-
rent at the light as to extinguish 1t or endan-
ger 1ts ezbmﬂ‘ulshment He also divided the
current at the binding-post D by making a
short circuit around the lamp, commencing at
the binding-post D, where the current in the
main clrcmt enters the device fromn the gener-

ator, and terminating at the binding- post N,

where t},le current in the main cireuit Ieaves the
device, in which short cireuit he placed the
electro-magnet J and the resistance-coil O.

~ The inventor did not intend to confine him-
self to this particular construction,asany man-
ner of using one or more electro-magnets in
connection with a shunting device operated

by a derived cireuit, whereby the too great re-

45

sistanceoffered at thelamp or regulator should
be the means, through the electric carrent, of
operating such magnet or magnets to shunt
the current from the lamp, would evidently be

a3 modification of his device as shown and de-
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seribed herein.

In operation, when the current at the lamp
becomes weakened, as above stated, the at-
tracting power of the magnet B becomes pro-
portlonally weakened, and the spring L, aided

by the magnet J, overcoming the weakened

magnetic force, brings down the opposite end
of the armature-lever until it contacts with the
post I at the point M., This movement of the
armature-lever G closes a shunt-cireunit as fol-
lows: The current then passes through the

stud I, the armature-lever G, the screw H the
post 1, ‘and to the main circnit at the bmdmg
post N, thus cutting the lamp or regulator out
of the main cirenit, the spring L holding the
shunt-circuit closed until the abnorinal resist-
ance is removed, and the current through the
main cirenit restored with suflicient magnetic

253,032

| force to again attract the armatare-lever G to

the magnet B, and thus maintain the light at
the l%mp or 1‘&01113’[01' C. While the lmnp C

1s in operation and the principal portion of the
current is passing through the main cireuit a
small portion is always passing through the
helices of the magnet J, and the resistance-
coil O, which is always closed, as a derived cir-
cuit, from the binding-post D to the binding-
post N, whether the lamp is 1n operation or
not. If it is desired to protect the fine-wire
resistance-coil, or forany other reason, a switch
may be applied between the post I and the coil
J, to transfer the current from the post 1 di-
rectlv to the post N, in which case the spring
I, will still hold the ShHI]t circuit closed until
the lamp O is again in operation. 1t follows
as amatterof coursethat theamountof the cur-
rent which flows through the derived or shunt
cirecuit at D will be increased in proportion to
the increased resisfance at the light, and that
the attracting force of the magnet J will be
increased in the same ratio. 1f a switch is
used, it forms no part of the automatic device,
and is only nsed as a convenience when 1t 1s
desired to shunt all the corrent from the re-
sistance-coil O or restore 1t to that channel
again after it has been shunted from it.

Instead of placing the resistance in a sepa-
rate position, it may, if desired, be arranged
in the form of fine wire helices around the
cores of the magnet J, or in any other desired
form, care bemn ta,hen to make the electrical
connectlons 30 as to operate substantially as
described.

Having thus described the invention of JIM
Brorings F'ULLER, and its operation, I claim
as New-—

1. In an electric hnhtmn apparatus wherein
two or more electric lfimps or light-regulators
are placed in asingle electric Git'cuit, the com-
bination of the electro-magnet B, placed in the
main circuit, with the electro-magnet J, placed
in a short CIPCHIt around the hmp, the two
magnets having a common armature- lever, G,
In connection mth the fine-wire resistances- u_nl
O, substantially as specified, and arranged to
partnlly shunt the electric current flom the
Jamp to whichitis attached and hold theshunt-
circuit closed.

2. In combination with an elecirie lamp or
light-regulator which forms one of several in
the same electrie cireuit, each of which 1s pro-
vided with a short-circuiting device, an elec-
tro-magnet in the main eircuit, and electro-
magnet in the short circuif, with a resistance-
coil or conductor of comparatively high resist-
ance, dividing the current at the part of the
circuit where the lamp is located, all so con-
nected electrically that any too great resist-
ance at the lamp or light-regulator will cause
the electriec current to operate the magnets
without entirely breaking the circuit, thereby
shunting the current from the lamp 1n time to
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prevent the other lamps in the circuit {rom be-
ing extmgmshed substantnlly as described
and shown.

3. Inan electmc lighting apparatus or shunt-

ing device, the combmatlon of the movable
armature J’ of the shunt- magnet J and the
movable armature B with the contact M, the
“attraction of the magnet J upon the armature
operating to close said contact, and the release

- of the armature of the magnet B also operat- 1o
ing by the spring L to (,losc said contact.

SARAH L. FULLER,
Administratriz of the estate, doe., of Jim Bill-
ings Fuller, deceased.

Witnesses: | B |
Lro C. FULLER,
SAM. TRO. SMITH.
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