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To all whom it may concern :
Be it known that I, Wirriam H. SAWYER,

‘a citizen of the United States, residing ab

Providence, in the county of Providence and
State of Rhode Island, have invented certain
new and useful Improvements in Electrie Gas-
Lighting Apparatus, of which the following
is a specification, reference being had therei
to the accompanying drawings. i

My invention relates to an improvement in
that class of electrical gas-lighting apparatus
in which devices at the burner are operated
by electro-magnetism for turning on and off
the gag and igniting the same.

The object of my invention isto enable émppa- '

ratus of this class to be worked at a distance
by means of a single main-line wire leading
from-the generator to ground through the dis-
tant devices to be operated; and in accom-
plishing this object the invention consists in
certain novel constructions and combinations
of co-operative elements, which will be fully
understood from the following particular de-
seription, in connection with the accompany-
ing drawings, in which— .

Figure 1 is a view in elevation of a gas-
lighting apparatus provided with my im-
provement. Fig.2isasimilar view of a modi-
fied form of the apparatus.

Referring to Fig. 1, the letter A indicates a

_ gas-burner secured to the end of a gas-pipe,
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B. TUpon this burner is secured a horizontal
metal shelf, C, npon which are mounted two
electro-magnets, M and M', having their re-
spective cores facing each other and separated
Dby a space, within which is pivoted an arma-
ture, D, which will be swung toward the mag-
nets alternately, as one or the other is ener-
gized by an electric current traversing its coil.
The armature has at its upper end a forked
extension, d, into the fork of which extends.a
pin, e, projecting from an arm, I, mounted on
one end of the gas-cock, which is arranged
transversely through the burner in a well-
known manner. When the armature D swings
toward magnet M,it turns the cock to turn off
the gas, and it turns on the gas whenitswings
toward magnet M. One of theforks or prongs,
@, of the forked extension of the armature is
longer than the other, and has its upper end

arranged to strike the short arm f of a vi-.
bratory igniting-lever, F, just before the ar-
mature completes its movement toward mag-
net M’. This lever F is pivoted to and in
electrical connection with the main part or
barrel of the burner, and is normally held by
a light spring, ¢, in contact with a metallic
pin, h,which is supported by a collar, I/, insu-
lated from the burner.

From the lower side of the shelf O is sus-
pended a polarized magnet, K,having its yoke-
piece I insulated from the shelf by an inter-
posed strip, 7, of hard rubber or other non-
conducting substance. The pivoted tongue-
armature T of this magnet is permanently
magnetic, as usual, and will be attracted to-
ward either the pole P or N, according to the
direction in which a current passes in the
coils. :

To the pole-pieces P and N are secured non-
conducting brackets ¢ ¢, in which arearranged
contact-screws » and . Trom the screw r a
wire, w, connects with one terminal of the
coil of turning-off magnet M, the other termi-
nal of which is conneeted to ground by a wire,
w'. TFrom the screw »' a wire, «*, leads to one
terminal of the coil of the turning-on magnet
M’, which has its other terminal connected
with the igniting-pin % by a wire, #’. TFrom
this igniting-pin % the course of the circuit is
through arm ¥, the body of the burner, and
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a wire, w*, to ground; or it may go to ground
] ’ ’ & S .

direct through the gas-pipe.

The letter L designatesthe single main line,
one terminal of which is connected to ground
through a battery, X, a pole-changer, V, and

spark-coil Z, ina well-known manuner, and the,

otherterminal of which connects with thecoils
of the polarized magnet KX by one terminal of
said coils,which havetheir other terminal con-
nected -with the tongue T by a wire,*«’, and
with the ground by a wire, w*,which connects
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to ground through aresistance-coil, R, the of- .

fice of which will be presently explained.
The operation of the apparatus as now de-
scribed is as follows: When the key ¢ of the
pole-changer is depressed, a current flows from
the positive (4 ) pole of the battery X, through
spark-coil Z, over the line L and coils of po-
larized magnet K, to ground over wire o
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and resistance-coil R. A current in this di-
rection causes the tongue T to be attracted by
pole P and make contact with screwr». The
moment this contact is made the main pox-
tion of the current flows over wire «°, tongue
T, serew 7, wire w, through the coil of mag-
net M, and to ground, and thus said magnet
M is energized and attracts the armature
D, so that the gas is turned oft, as before
explained. If the current on the line now
ceases, the gas-cock will remain in the posi-
tion to which it has been turned. If, now, it
is desired to turn on andlight the gas, the key
v* of the pole-changer must be depressed, con-
neeting the negative (—) pole of battery X to
line, and the direction of the eurrent through
the coils of polavized magnet K will be the
reverse of that when the other key was de-
pressed. The pole N will now attract the
tongue T and cause it to contaet withserew #,
and the moment this contact is made the main
portion of the current will flow from tongue T
over serew 7, wire w*, coil of magnet M, wire
@', pin I, lever F, the body of the burner, and
wire w to ground,while a small portion goes
to ground over wire «°® and resistance-coil T2.
The magnet M’ will be thus energized and at-
tract armature D, so that it will turn on the
gas, as already explained. Just before the
armature completes its stroke, but after it has
turned the cock sufficiently to allow the gas
to flow to the slit of the burner, the prong &
strikes the short arm f of the lever T, and
causes the upper end of said lever to break
contact with pin . At this momens a spark
passes between the tips of the lever and the
pin %, and across the path of the gas issuing
from theslit of theburner. The cireuit being
broken and the foree which separated the lever
from the pin removed, the spring ¢ forces the
lever back to its contact with the pin, closing
the eireuit, and the same operation of break-
ing contact and producing sparks will be re-
peated as longas the key+* of the pole-changer
remains depressed. It is usual and advisable
to keep this key depressed from five toten see-
onds, in order to produce a succession of
sparks suflicient to insure the lighting of the
gas.

It will be observed that by means of the
ground-wire «f, T always haveseeured a com-

. blete eircuib for operating the tongue T, and
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the resistance-coil R is so adjusted that the

current will be diverted over the tongue when
it makes its confacts. The tongue will re-
main inclined toward the pole by which it
was last attracted, it is true, and will usually
preserve a good contact with the serew toward

“which it is thus drawn; but jarring may shake
it loose from the pole, or a slight warping-

break its contact with the serew, and I theve-
fore prefer to use the ground-wire and resist-
ance-coil in order to insure continuity of the
cireuit. .

In the modifieation illustrated in Fig. 2 the
separate turning-on and turning-off magnets
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- Mand M are dispensed with, and a polarized

magnet, K/, is arranged upon the shelf C, for
operating the gas-cock and igniting devices
direet. The tongue or armature D has a
forked extension, d, which engages the pin e
on arm K, which is fixed upon the gas-cock.
An extended arm, d’, of the tongue is ar-
ranged to strike the short arm f of lever T,
for the same purpose that prong d strikes
said arm in Fig. 1. The main line L connects
with one terminal of the magnet-coils, and the
other terminal is connected with pin % by a
wire, w'. A ground-wire, «% leads from the
burner, or it may be grounded through the
pipe. A ecurrent over the line in one direc-
tion will cause the tongue D in I'ig. 2 to
swing toward pole P and turn off the gas, and
a current in the opposite direction will cansé
it toswing towardpole N, turn on the gas, and
operate the vibratory lever I, for igniting the
gas, as will be readily understood from the
explanation already given of Fig. 1.

I am aware that electro-magnets have been
arranged to operate a polarized armature by
reversed currents for turning on and off gas,
and that separate clectro-magnets have been
operated by separate wires for the same pur-
pose, one of such separate magnets also oper-
ating igniting deviees. 1 lay 1o claim to such
heretofore-used apparatus. In my improve-
ment I use but a single line-wirve for operat-
ing the devices for turning on and turning off
the gas and effecting the ignition of the gas
asit issues from the burner. Inall gas-light-
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ing apparatus heretofore constructed that I .

am aware of these three operations have re-
quired at least two line-wires, if the ignition
is caused by the current direct and without
extra means.

What I claim is—

1. The combination, with a gas-burner cock,
a single main electrie cireuit, and a vibratory
cirenit-breaker arranged to produce sparks
adjacent to the burner, of a polarized electro-
magnet in said main cireuit, and devices con-
trolled by said polarized electro-magnet for
operating the burner-cock either to turn on
or off the gas, and to operate the circuit-
breaker for igniting the gas, substantially as
described.

2. The combination, with the burner, its
cock, and the spark-producing circuit-brealk-
er, of the neutral electro-magnet and arma-
ture arranged to operate the cock for turning
off the gas, the neutral electro-magnet ar-
ranged to operate said armature for turning
on the gas and actunating the spark-produc-
ing eircuit-breaker, the single main electric
cireuif, a polarized electro-magnet in said
main cireuit, and suitable contacts and con-
ductors for connecting the main eircuit with
the mneutral electro-magnets alternately, and
with the turning-on magnet through the cir-
cuit-breaker, by the operation of reversed
currents on the main circuit, substantially as
desecribed.
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3. The combination, with the neutral elec-
tro-magnets for directly operating the gas-
cock, of the polarized electro-magnet, and the
main circuit connected through the coils of

said magnet to its tongue, and also through -

said coils to ground, and a suitable resistance,
and suitable contacts and conductors for con-
necting the main circuit to either of said neu-
-tral electro-magnets by the operation of the

polarized electro-magnet, substantially as de- 10
- seribed.
In testimony whereof I affix my signature in
presence of two wifnesses.

WILLIAM H. SAWYER.

‘Witnesses:
GILMAN B. Jopp,
JounN O. DARLING.




