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EDWIN F. BANFIELD, OF NEW YORK, N. Y.

LIGHTING DEVICE FOR GAS-BURNERS.

SPHCIFICATICON forming part of Letters Patent No. 681,842, dated September 3, 1901.
Application filed October 11 s 1900 Serial No, 32,663, (No model.)

To all whom it may concern:

Be it known that I, EDwIN F. BANFIELD, &
citizen of the United States of America, and
a resident of the borough of Manhattan, city
of New York, State of New York, have invent-
ed certain new and useful Improvements in
Lighting Devices for as-Burners, of which
the following is a specification.

This improvement relates to that class of

gas-lighting devices in which the gas is ig-

nited by contact with an igniting material

-and which have a separate igniting-burner;

and the object of the invention is to produce

‘a lighting device applicable to all gas-burn-

ers for illuminating or heating purposes,

which will be stmple in construction and effi- |

cient in operation and in which the gas will
be lighted instantly as soon as the gas-cock is
opened and if blown out or accidentally ex-
tinguished will be Immediately relighted with-
out permitting the escape of gasinto the room,
and, further, in which if the gas 1s turned
down or reduced below its igniting-pressure
15 will be automatically and e fectively shut
off and its escape prevented; and the im-
brovement consists in the constructions and
combinations set forth in the claims here-
with. o

In the accompanying drawings, forming
part of this application, Higure 1 is a view of
a complete gas-burner with my improved
lighting device. Fig. 2isa vertical sectional
view of the construction shown in Fig, 1.
Fig. 3 is a detail showing the igniting mate-
rial. Fig. 4 is the same as Kig. 2, showing
the valve open and the safety-valve omitted.
Ifig. 5 is a vertical section of g burner, illus-
trating a modifi
Ing mechanism: and Fig. 6 is a view showing
amodification and the application of the light-
ing mechanism to an incandescent burner,

The drawings illustrate the construction of
my invention which I deem preferable; but I
do not wish to limit myself to the exact form
and arrangement of the mechanism shown,
as the construction and arrangement of the
parts may be varied without departing from
the spirit of my invention. |

In the construction shown in Figs. 1 to 4

3

‘11s a base which connects with the gas-pipe

In the usual manner and to which any torm
of gas-burner 2 is attached. TFrom the top of

ed construction of the light-

| the base alongside of the main burner 9 ex-

tends a small igniter-burner 3, having a hole
4 In its upper end where the gas 18 lighted
by the igniting material. In the base 1 are
channels 5 and 6 connecting, respectively,
with the igniter-burner and with the main
burner. These two channels com municate
with each other within the base through an
opening 7 contrclied by a valve 8. The ar.
rangement and operation of this valve S are
such that when the valve is closed the com-
munication between the channels is shut off
and the gas is confined to the channel 5 and
passes through this channel to the igniter-
burner, and when the valve is opened the
communication is established between the
channels and the gas passes from the chan-
nel 5 into the channel 6 and so to the main
burner2. In thechannel 5 is a second valve
J, which controls the passage of gas to the
igniter-burner. As shown, this valve con-
sists of a metallic ball which rests by its own
welght on its valve-seat. As the gas passes
through the channel 5 its pressure raises the

i valve O from its seat, permitting the free pas-
- sage of the gas, but the moment the pressure

of the gas .on the bottom of the ball de-
creases the ball drops by its own welght into
1ts seat and closes the passage. The valve 9
therefore acts automatically by gravity to
shut off the flow of the gas through the
channel. The valve 8 between the channels
o and 6 is opened and closed by thermostatic
mechanism or mechanism operated by the
heat of the igniter-flame and of the main
flame. Connected to the valve 8 ig a rod 11,
which passes throngh the base 1 and through

- @ stuifing-box 12 on top of the latter and is

attached at its upper end to gz support 13,
fastened to the igniter-tube 3. This rod
11 is situated so as to receive the heat from
both the igniting-flame and the main flame,
and is composed of a material readily respon-
sive to the action of heat and cold' When
the rod is heated, its expansion causes it to
elongate, and, as will be seen from Fig. 2, as

1t is fastened at its upper end its lower end
| must move downward, and hence the elonga-

tion of the rod pushesthe valve S down away

from its seat, thus opening the aperture 7 be-

tween the channels. As the rod cools after
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and draws up the valve 8 against its seat, clos- |
Attached to the support 13 |

ing the opening.
isthe igniting material, in position to be acted
upon by the flow of gas from the orifice 4 In
the igniter-burner 3. As shown enlarged 1n
Fig. 3, the igniting mechanism consists of a

series of fine platinum wires 14, held on suit- |

able supports at an angle with the igniter-
burner, so that a portion of the wires will al-
ways be in the zone of the gas, and thas in-
sure the lighting of the latter. The lighting

material 15 is attached to the wires at the
prop

or distance above the gas-orifice 4 and in
line with the latter, so that the action of the
gas on the material will cause ignition.

The operation of the apparatus Is as fol-
lows: Before the gas-cock 1s opened and the
burners are lighted the valve 8, by reason of
the c¢ontraction of the rod 11,1is drawn up
againstits seat andthe eravity-valve9drestson
its seat in thechannel 5. 1t will thus be seen

that both the valves controlling the passage

to the main burner and to the igniter-burner
are closed. When the gas-cock is opened,
the flow of gas resiricted to the channel o
raises the valve 9, and passing through the
igniter-burner and out through the orifice 4

manner. The heat of this lame at once acts
on the rod 11, causing it to elongate and move
the valve 8 slightly from its seat. A small
stream of gas now passes from thechannel o to
thechanneltandoutthroughthe mainburner,
where it is lighted by the igniter-flame. AsS
the igniter-flame is a small one its action

 on the rod 11 is at first slight and the move-
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“ment of the latter gradual, the valve 3 there-

fore at first opening just sufficient to ailow
enough gas to pass through the main burner
to be ignited. The continued action of the
heat ‘on the rod 11 causes the rod to elongate
to its full extent and moves the valve 8 en-
tirely from its seat. The flow of gas, follow-
ing its nsual law, now seeks and follows the

the channel 6 and main burner instead of the
passage through the opening 10, restricted by
the weight of the valve 9, and the lattervalve,
relieved of the pressure of the gas under it,
dropsdown onitsseat, shutting ofl the passage
of zasthroughthechannel5andextin guishing
As Jong as the main flame
continues burning its heat acting on the rod
11 holds the valve 8 open, permitting the
free passage of gas to the burner and Insuar-
ing the valve 9 remaining on its seat. In
case the main flame is accidentally extin-

guished—as, for instance, if it is blown out— |

the rod 11, no longer acted upon by the heat,
at-once contracts, closing the valve 8. 'The
oas, now restricted to the channel 5, raises
the valve 9 and, passing through the igniter-
burner, is ignited and, as before_described,
opens the valve 8 and relignts the gas in the
main burner. The gas is thus at once re-

up against its seat.

' gas-flame
| the gas-cock is opened the colnmn 11 at once

681,842

oas-eock is open. When the aas-cock 1is
closed and the gas extinguished, it will be
ceen that the channel 5 is closed by both
valves to the outer air and the air therefore
prevented from entering the channel, there-
by insuring a more quick passage of the gas
when the cock is open.

In the modified construction shownin Fig.
5 the position of the valves 8 and 9 is reversed.
The automatic gravity-valve 9 controls the
passage of the gas to the main burner, and
the thermostatic-operated valve 8 controls
that to the igniter-burner. The latter valve
3 is raised by the heat of the igniting-flame
acting on the heat-operating mechanism,
thereby closing the passage of the gas to the
ioniter-burner and causing the flow of gas to
be directed against the gravity-valve 9 and
raise the latter. In the form of the appara-
tus shown in Fig. 5 the mechanism 11, oper-
ated by the heat of the two flames, 13 in the
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form of a corrugated or bellows-formed col— . -

amn of suitable metal fastened at the botfom
and free to elongate upward when heated.
Attached to the top of this expanding column
11 and extending down through it is the

will be seen, as the column expands under
the inflnence of the heat of the flame the
valve is raised by the valve-stem and drawn
t. The stem 17 is attached
to the top of the column in such a manner
that the movement of the valve 8 may be ad-
justed and the passage ot gas to the igniter-
burner suitably controlled with respect to
the movement of the valve 9. The operation
of this construction is as follows: DBefore the
aas-cock is opened the several parts of the
apparatus are in position, as shown in Fig.
5, the gravity-valve 9 is on 1ts seat, shut-
ting off the passage of gas to the main burner,
and the valve 8 is down away from its seab
and the passage to the igniter-valve open.
When the cock is open, the gas flows by

| the valve 8 and into the igniter-tube 3 and
unrestricted passage through the opening7to |

is lighted in the manner before described.

| The heat-of the igniter-flame now acts on

the metal column 11, causing it to elongate
and raise the valve by the valve-stem.
the valve 8 is slightly raised the flow ot gas
into the igniter-tube is checked and its en-
ergy transferred to the valve 9, which 18
raised from its seat to allow enough gas to
pass into the main burner to be lighted by
the igniter-flame. The column continuing
to expand or elongate, the valve 8 1s drawn
up against its seat and closed and the pas-
sage of gas to the igniter-burner shut off. At
the same time the flow of gas has raised the
valve 9 from its seat and has opened the full
passage into the main burner.
is accidentally extinguished while

cools and pushes the valve, 8 down ifrom 1ts

seat, thereby opening the passage to the igni-

ter-burner. The gas at once geeks and fol-

lighted as often as extinguished while the | lows the unrestricted passage thus opened by

As

In case the:

90

| valve-stem 17, connected to the valve 8. As
acts on the igniting material 15 and causes |
the igniting of the igniter-flame in the usual
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the valve 8 to the igniter - burner, and is | pressure the valve 16 at once closes

lighted and relichts the main burner, as be-
fore. | |

In all gas-lighting devices employing an
igniting material which when acted upon by
the flow of gas produces ignition a certain
definite pressure of gas on the material is
necessary to cause the ignition of the gas.
T'his I term the ¢ Igniting-pressure.” If the
pressure of gas is below this igniting - pres-
sure, no igunition takes place, although the
gas continues to flow through the igniter-
burner. It frequently occurs that the pres-
sure of gas from the burner varies and some-
times may be reduced below the igniting-
pressure, particularlyif the flameof the main
burner is turned down by the stop-cock. In
such casesif the gas-flame of the main burner
18 extinguished, as if accldentally blown out,
as the pressure of gas is below the 1gniting-
pressure necessary to produce ignition on the

igniting material, the gas will not be relighted, |

but will continue to pass and escape from the
Igniter-burner. In the construction of the
Improvement herein shown in Figs. 1 to 4 thig
escape of the gas when below the 1gniting-
pressure is rendered impossible by reason of
the valve 9 which controls the passage to the
igniter-burner being normally closed when
the gas-flame is extinguished and from the
factthatthe pressure of gas necessary to raise
this valve must be greater than the igniting-
pressure. Hence with this construction if
the pressure of gas is reduced below the 1g-
niting-pressure and the gas-flame accident-
ally extinguished, as the valve 8 to the main
burner is closed by the thermostatic device
and the valve 9 to the igniter-burneris elosed
and held on its seat by its own weight, the
gas will be prevented from escaping through
either burner, although thestop-cock remains
open. Inthemodification of thig improvement
shown in Fig. 5, in which the valve to the
1gniter - burner is operated by the thermo-
staticdevice andin which,therefore,the valve
18 normally open when the gas-flame is ex-
tinguished, I prevent this escape of gas when
below the igniting-pressure by means of an
additional or safety valve 16 in the lower
part of the channel 5. This valve in the
form shown consists of a ball of suitable metal
resting by gravity onits valve-seatand raised
by the passage of gas through the channel.
The weight of this ball or valve 16 should be
graduated according to the igniting-pressure
or the degree of pressure of gas necessary to
produce ignition, so that the pressure of gas
which will eause ignition by contact with the
igniting material will be sufficient to raise
the valve 16, and the latter will remain closed
on its seat by any pressure below such 1onit-
ing-pressure. Ilence if the pressure of gas
passing through the gas-pipeis less than that
required to produce ignition the passage of
the gas will be at once shut off by the valve
16, and if the gas-flame in the main burner

18 turned down below the necessary igniting-

| normally closed, controlling
| the igniter-burner; a

&

the pas-
sage and
This safety-valve 16 thus insures under all
circumstances that the gas passing through
the gas-cock is sufficient to cause ignition
and to light the burner. It will be readily
understood that this safety-valve may be ap-
plied to all gas-lighting burners, no matter
what their construction and operation or
whether having a separate igniter-burner or
not, that use an igniting material. Fig. 6
illustrates the application of this improve-
ment to an incandescent burner and also
shows the employment of a common form of
thermostatic device for operating the valve.
As there shown, the end of the thermostatic
coil 11 raises under the influence of the heat
of the flames and draws n p the valve by the
valve-stem. The figure shows the valve con-
trolling the passage to theigniter-tube as op-
erated by this thermostatic coil; butitis evi-
dent that the thermostatic deviece shown in
Fig. 6 may be applied to either valve, If de-
sired, the corrugated or bellows-formed col-
umn shown in Fig. 5 may be applied in the

| form of construction shown in Figs. 1 and 2

to operate the heat-controlled valve 8. In
this case it is evident the valve would be
raised to open the passage in place of being
lowered.

chimney 18, which surrounds the igniting

brevents the escape of any gas.

In Fig. 6 is shown a small mica
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material and protects it from drafts and from -

injury. In this Improvement, as will be un-
derstood from the foregoing, only one of the
valves controlling the passage of the gas to
the burnersisoperated by mechanism affected
by the heat of the flame, the other valve
being automatic and operated entirely by the
flow of the gas itself and by gravity, and,
furthermore, in the construction shown in
Kigs. 1 and 2 both of the valves controlling
the passage of gas to the igniter-burner and
t0 the main burner are normally closed while
the burner is inactive. By reason of this
construction and operation this gas-lighting
device is particularly adapted to use with
gas-burners for heating or burners in gas
Stoves and ranges, and the use of the safety-
valve, which prevents the passage of gas
through the burner below the pressure neces-
sary to effect lighting with the igniting ma-
terial, prevents all escape or leaking of the
gas when the gas-cock is open.

What I claim is— |

1. Ina gas-lighting device, in combination,
a main burner; an igniter-burner; a gravity-
valve; a heat-controlled valve ;and means op-
erated by the heat of the flame whereby the
heat-controlled valve is opened and closed,
substantially as described.

2. Ina gas-lighting device, in combination,
a main burner; an igniter-burner; g valve,
the passage to
second valve, normally
closed, controlling the passage to the main
burner; and means operated by the heatf of

the flame whereby the valve to the main
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4.

burner is opened when the igniter-flame is
lighted, substantially as described. |

3. Ina gas-lighting device, in combination,
a main burner; an igniter-burner; a oravity-
valve controlling the passage to the igniter-

burner; a heat-controlled valve, controlling

the passage to the main burner; and means
operated by the heat of the flame whereby
tho heat-controlled valveisopened and closed,
substantially as described.

4. Inagas-lighting device, in combination,
3 main burner; anigniter-burner; a gravity-

valve: a heat-controlled valve; means oper-

ated by the heat of the flame whereby the
heat-controlled valve is opened and closed,
and a valve arranged and adapted to shut off
the flow of gas through the burner when be- | -
low the pressure necessary to produce igni-

681,842

as described.

5. In a gas-lighting device having an ignit-
ing material, the combination with the burner
| through which the gas passes to be lighted by
the igniting material, and the valve control-
ling the same, of a second valve arranged and
adapted to shut off the passage of gas through
the burner when below the pressure neces-

| sary to produce ignition on the igniting ma-

terial, substantially as described.
Signed by me at the city of New York this

{ 9th day of October, 1900.

EDWIN F. BANFIELD.

Witnesses:
FrRANCIS J. BYRNE,

| Davip M. WOLFF.

i tion on the ieniting material, substantially
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