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To all whom it may concern:

Be it known that I, HOwARD HINCKLEY, a
citizen of the United States, residing at the
city of Washington, in the District of Colum-
bia, have invented certain new and useful
Improvementsin Gas-Burners; and I do here-
by declare the following to be a full, clear,
and exact description of the invention, such
as will enable others skilled in the art to
which it appertains to make and nse the same.

Theobjectin viewistoprovide animproved
construction of burner which will automat-
ically shut off the flow of gas on the extin-
guishment of the flame by aceident or other-
wise. »elf-extinguishing burners of this gen-
eral description are not new; butso far as I
am aware they have heretofore been objec-
tionable for many reasons and have never
gone into public use. The burner herein de-
scribed has the advantage that even if the
flame 18 not lighted or should it be blown out
before the burner heats up the valve after

- being opened will close itself, also that there
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1s no necessity for holding the valve open
either by hand or locking devices till the flame
has heated the burner, because the valve is
so arranged as to be held open for a certain
time independently of the heating action of
the flame.

The best form of the invention at present
known to me is represented in the accompany-
ing drawing, which illustrates a burner hav-
Ing my improvements applied thereto in ver-
tical eross-section.

Referringto the view, ¢ denotes the burner-
casting, which may be of any preferred shape,
size, and material. It is interiorly threaded
at b for attachment to any ordinary gas-fit-
ting, and 18 provided with an exteriorly-
threaded projection ¢ for the attachment
thereto of a burner of any approved construc-
tion. The tip of the burner is denoted by /
in the drawing, and /» indicates the usual me-
taliic shell, into which the tip i1s secured in
the ordinary manner. Theshell & is secured
to the threaded projection ¢ of the burner-
casting a by means of insulating material m.

The burner-casting, which also forms the
valve-casing, is provided with the gas-pas-
sage ¢, leading from the pipe, and with a simi-
lar passage d leading to the tip. The flow of

gas through these passages is controlled by |

| means of a valve 5, which is a thin disk of

rubber, leather, or other flexible material.
This disk i1s held tightly against the square
end of the casting a over the outlet of the
gas-passage ¢ by means of a metallic cup d',
which is hollowed out, as shown inthe draw-
ing, and has its langed edge clamped against
the disk by means of the cap or union 7,
which is screwed .onto the end of the casting,
as indicated in the drawing. The interior of
the cap d' constitutes a valve-chamber, and
it has a coiled spring s, seated in a central de-
pression therein and bearing against the cen-

ter of the valve 5 in order to hold it normally

tightly against the gas-passages.

A metallic cap 3 is clamped against the
burner-casting by means of the same union
' which clamps the cup d' in place, and be-
tween the flanged end 10 of this cap and edges
of the cup d’ are secured the edges of a rub-
ber cup g, forming a vacuum-chamber. The
interior of this cup 1s In communication
with the valve-chamber, already described,
through an opening 2in the depressed center
of the disk d', and the walls of the rubber
cup are provided with one or more minute
orifices or pin-holes 2 2 for,a purpose presently
to be described.

Fitting in the bore of the cap3 is a wooden
disk 4, and a bell-ecrank lever 1 is pivoted in
ears ¢', projecting downward from the cup,
and has its upper end bearing centrally
against the disk, 1ts opposite end being pro-
vided with a link or chain ¢”, having at its
lower end a ball or hanger 7°.

As hereinbeforedescribed,thespring 7 holds
the valve 5 closely against the end of the gas-
passage ¢ and keeps the flow of gas shut off,
In order to light the burner, this valve must
first be opened, and 1t can only be done in
the present invention by exhausting the air
from the vacuum-chamber -¢g. This is done
by pressing the disk 4 against the end of the
rubber cup and causing the air to be expelled
therefrom through the pin-holes 2 2. The
expulsion of the air causes a vacuum in the
chamber ¢, which overcomes the tension of
the spring 7' and pulls the valve 5 away from
the gas-passage ¢, thereby permitting the flow
of gas into the passage ¢ and to the burner-
tip, where it may be ignited. |

One of the objects of the invention, as be-
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fore noted, 1s to hold the valve 5 open for a ] that part of the passage beyond the nas-

predetermined period, and thisis effected and
regulated by the vacuum-chamber g and the
pin-holes 2 2 in 1ts wall. It is characteristic
of the present construction thatno valves are
employed other than the valve which con-
trols the flow of gas through the burner, and
in order to regulate the return of the air into
the vacuum-chamber g after 1t has been ex-
pelled in the manner before deseribed 1 pro-
vide the aforesaid pin-holes in the walls of
the chamber. In the drawing these holes
are shown considerably exaggerated 1in size
for the purpose of illustration, bat in actual
practice they will be so small as to be hardly
visible. When the wooden disk 4 is pressed
inward, the air 1s forced out of the chamber
g through these pin-holes, with the result of
opening the valve, as before described. Im-
mediately on releasing the disk 4 the resili-
ence of the rubber cup, out of which the
vacuum-chamber 1s formed, causes it to im-
mediately begin to resume its normal dis-
tended shape, as shown in the drawing, and
the openings or pin-holes 2 2 permit the ex-
ternal air to leak through into the chamber
and destroy the vacuum. 7Thesizeand num-
ber of these openings control the rate at
which the air will return into the chamber,
and this rate may be regulated by varying
the openings as experience may show to be
necessary. - |

With the burner constructed as thus far
described after the valve has been opened it
must remain open until the vacuum in the
chamber g has Dbeen destroyed by the leak-
age thereinto of the air through the pin-holes.
Should the flame not therefore be lighted, or
should it be immediately extinguished after
lichting,the leakage of gasthroughthe burner
can only continue while a vacum or partial
vacuum exists in the chamber g, and as the
alr immediately begins to reénter the cham-
ber on releasing the pull on the link ¢’ this
period is determinable in advance by regulat-
ing the number and size of the orifices 2. Pro-
vision is thus made for automatically closing
the burner after a predetermined period, and
were no means provided for holding the valve
open after the vacuum-chamber has ceased
to actthe burner-lame would be extinguished
by the closing of the valve 5.

In order to provide for holding the valve
open while the flame 18 burning, I arrange a
rod f in a passage in the burner-casting be-
tween the passages ¢ and ¢, and at the oppo-
site end of the casting I provide the following
means, which is controllable by the heat of
the flame, for the purpose of acting on the
rod to hold the valve open so long as the
flame is lighted. As illustrated in the draw-
ings, that portion of this rod which lies in
the passage between the passages ¢ and e 1is
rectangular in cross-section, so as to permit
the flow of gas through the passage, but the

sage C.

At the end.of the burner-casting opposite
the valve 5 I provide a small depression or
chamber 7, which is closed by means of a
flexible diaphragm ¢', secured to the burner-
casting in any suitable way and insulated

70

therefrom by means of the disc 0, made of .

any suitable insulating material. The dia-
phragm a' is preferably made of leather, but
may be made of rubber or other suitable flexi-
ble material. The rod f is of a length just
equal to the distance between the diaphragm
«' and the valve 5, so that any pressure upon
the outer side of the diaphragm will cause the
opposite end of the rod to press against the
inner side of the valve and hold 1t open.
For the purpose of providing an automatic
means for thus pressing the rod against the
valve I provide the burner-casting with a
supplemental casting 6, having a circular
flange 61 around its base,and a vertical flange
62, by means of which it is secured to the
burner-casting. To a post or projection 3
rising vertically from the bottomn of the cast-
ing 6 there is secured one end of a thermo-
static strip¢’, or *‘lamina,” as it is called, this
name being derived from the fact that it 1s
composed of two layers of metal—an inner
layer ¢? of brass and an outer layer ¢® of steel
or iron. Thiy strip is rigidly secured to the
post 8 by rivets orin any other suitable man-
ner and is extended up and bent over in-
wardly toward the burner-tip, as shown in
the drawing, whence it is continued down-
wardly again to a point opposite the exposed
part of the diaphragm «a'. Into this end of
the thermostatic strip is secured a screw Y,
which is adjusted 80 as normally to bear
lichtly against the diaphragm ¢’ in line with
the rod £, the outer end of the screw being

squared, as shown in the drawing, so as to

permit it to be adjusted as desired.
Around the flange 61 of the casting 6 18 se-
cured by rivets or otherwise the lower end of

| a thin metallic shell 7, which incloses the

thermostatic strip on all sides except that
toward the burner. This shell extends above
the strip, as shown in the drawings, and 1is
closed at its upper end, so as to protect and
conceal the strip. |

When the valve 5 is open and the flame
lighted, as already described, the thermo-
static strip is-immediately heated and ex-
pands in a manner well understood, thereby
causing the screw 9 to press against the dia-
phragm o' and cause the latter to push the
rod f through the opening in the burner-cast-
ing. Theformationof a vacuum in the cham-
ber g having caused the valve to open, as
already explained, projection of the rod f
through the burnerinthis way forms an abut-
ment and prevents the valve 5 from return-
ing and closing the passage ¢ as long as the
flame is lighted. When the flame is extin-

other portion of the rod is circular and fills 1 gnished by accident or otherwise, the ther-
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mostatic strip cools off and contracts, thus
releasing the pressure on the' diaphragm ¢
and per Il]lttll]ﬂ‘ the spring 7’ to reclose the
valve 5 and shut off the flow of gas.

Having thus deseribed my invention, what
I claim is—

1. In a burner for automatically shutting
off the flow of gas, the combination of a nor-
mally-closed valve, means for opening and
automatically closing the valve gradually
when the flame is not burning, and mechan-
1sm actuated bythe heatof theflame for hold-
1110* the valve open.

In a burner for automatically shutting

oif the flow of gas, the combination of a nor-
mally-closed valve, mechanism actuated by
the heat of the flame for holding the valve
open, and means whereby said valveisopened
and held open fora predetermined period in-
dependently of the mechanism for holding it
open by the heat of the flame. '
3. In a burner for automatically shutting
off the flowof gas, thecombination of a valve-
casing having gas-passages therethrough, a
valve closing said passages, a vacuum-cham-
ber communicating with the valve-chamber
for exhaunsting the air from the outer side of
sald valve, and opening the same, and means
for allowing the air to gradually return to the
vacuum-chamber and permitting the valve
to close.

{

.

4. In a burner for automatically shutting
off the flow of gas, the combination of a valve-
casing, having gas-passages therethrough, a
valve closing said passages, a vacuum-cham-

ber for exhausting the air from the outer side.

of the valve and permitting it to open, a valve-
operating rod contained within the casing;
and means actuated by the heat of the flame
for pressing the rod against the valve and
holding 1t open.

5. In a burner for automatically shuatting
off the flow of gas, the combination of a valve-
casing having gas - passages therethrough, a
valve 1n sald casing normally elosing the pas-
sages, a vacuum-chamber for exhausting the
air from the outer side of the valve, and there-
by opening the passages, a burner shell and
tipcommunicating with said passages,a valve-
operating rod inclosed within the casing nor-
mally in contact with the inner side of the
valve, a diaphragm bearing against the outer
end of the rod, and means actuated by the
heat of the flame for causing the diaphragm

to press the rod aﬂ'amst the V&lve and hold it

open.
In testimmony whereof I affix my Slwnature
in presence of two witnesses.
HOWARD HINCKLEY
Witnesses:
EvmymaA COOXK,
LAURISTON BUNKER.
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