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To all whom it may concern: B
Beit known that I, WiLLiam KiRkwooD, a

citizen of the United States, residing at Chi-
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cago, in the county of Cook and State of Illi-
nois, have invented certain new and useful

Improvements in High-Pressure Gas-Burn-

ers, of which the following is a specification:

My invention relates to gas-burners, and
has reference more particularly to that type
of burner commonly ém}ﬁloyed for brazing
and soldering purposes, wherein hydrogen or
other gas is burned in a jet form under con-
siderable pressure, the gas uniting with the
air at the point of the burner and forming a
flame of high calorific intensity. -

It is found in practice that where the gas
is burned under a pressure exceeding ten to
twelve pounds with the ordinary type of
burner at present in use it is difficult to main-
tain the flame ignited, the gas issuing from
the tip of the burner at a speed exceeding the
rate of combustion, and thus causing the ex-
tinction of the burning jet.

The leading object of my invention is to
eliminate this defect and permit the gas to be
burned under a relatively high pressure, such
as thirty to forty pounds, while still main-
taining the constancy and integrity of the
jet.
struction of burner which: provides, in con-
junction with the main jet, a constant or per-
manently-burning pilot-light in the imme-
diate vicinity of the main jet, which serves
to keep the latter constantly ignited.

- Another object of the invention is to pro-
vide a burner of the class described which
may conveniently and efficiently be em-
ployed in situations more or less difficult of
access, where the supply of air at the dis-
charge-orifice of the burner would ordinarily
be insufficient to maintain the Bunsen flame.

To this end another feature of my inven-

‘tion. consists in a construction of burner

which permits the intake of an air-supply at a

oint relatively remote from the tip of the
gumer and the mixing of the air with the gas
prior to the discharge of the latter from the
tip. R '

pA practical form in which my invention
may bé embodied is illustrated in the accom-
panying drawings, wherein— :

Tigure 1 is a longitudinal central sectional

view. - Fig. 2 is a cross-sectional view on the

line 2 2 of Fig. 1, and Fig. 3 is a cross-sec-
tional view on the line 3 3 of Ft% L
Referring to the drawings, 5 designates the

This object I accomplish through a con-

- ste@ or shank portion of the bumér-tubeiv ’
which has a reduced portion 6, both of said
parts being axially bored to provide a longi- *

tudinal gas-duct 7, extending entirely there-
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through. Integral with or secured to the "

stem 5 is an annular branch 8, having an
axial duct 9, receiving a supply of hydrogen
or other gas under high pressure through a
tube 10, having a screw-threaded or other
connection with the branch 8, as shown.
The outer ¢nd portion of the tube 6 is tapered
or beveled toward the tip, as shown at 11.

65:

The opposite end of the stem or shank 5 is -

"closed by a gland 12, through which is insert-

70

ed a confining-packing 13 against the end of ™

the tube and around an ‘axially-bored insert-'

ed cap 14, which constitutes a support for

the rear end of a needle-valve 15, that ex--

tends entirely through the bore of the gas-
tube 6 and its stem or shank 5. Said needle-

75

valve is of slightly less diameter than the in- - 5
ternal diameter.of the bore of the gas-tube, -

thereby providing an annular gas passage-

' way around said valve, which passage-way is

in freé communication at its inner or lower
end with the gas-duct 9 of the branch 8. The

needle-valve 15 may have a fine axial bore

16 extending entirely therethrough, said bore.
serving as a central aiz-supply for the needle-
valve in some instances and being closed or
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cut out of use when not required by means of - .

a cap 17, applied to the rear end thereof. -
To the stem or shank 5 of the gas-tube and
entirely surrounding the reduced outer por-

90 .

tion 6 thereof is an outer tube 18, said outer .

tube being preferably connected to the stem
5 by an ordinary screw-threaded joint, as

shown, permitting the easy longitudinal ad- "
95

justment thereof and at its outer end having
a portion 19, preferably of reduced diameter,
which terminates in a tapered, or beveled end
portion 20, surrounding and substantially

parallel with the beveled or tapered end 11 of -

the tube 6. Through this tapered end por-
tion 20 of the tube 18, at points substantially
opposite or slightly in advance of the end of
the tube 6-and its contained needle-valve,

are formed two_ or more lateral apertures

21.. The tube 18 is also preferably pro-
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vided ata point relatively remote from the”

tip of the

urner and adjacent to its con-

nection to the shank 5 with two or more i.at- c
eral apertures 22, designed for the admission. - -

of air in the manner and under the circum-

| stances hereinaftef described, which air-ad-

mission may be wholly or partially cut off
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when not required by means of a sleeve 23,

surrounding the tube 18-and having a screw-

threaded sliding adjustment thereover, as
shown. The reduced portion 19 ofthe tube
18 is also externally threaded to receive a
short sleeve 24, surrounding the beveled or
tapered end portion 20 of the tube 18, said
sleeve 24 also being correspondingly beveled
or tapered where 1t surrounds said tapered
end of the tube 18, as indicated at-25. It

will be observed that the tube 18 and sur-

rounding sleeve 24 extend some little dis-

“tance beyond the ends of the inner gas-con-

dueting tube 6 and its contained needle-
valve 15.

The burner of my invention is capable of
operating either on the Bunsen-flame princi-
ple, wherein the gas is mixed with air at a

oint behind or in rear of the discharge-ori-
gce, or on the principle of the atmospheric
burner, wherein the air unites with the gas at

the tip or discharging-point of the burner.:

‘When operating in either way, however, my
improved burner provides in association with
the main gas-jet, which is under a relatively
high pressure, an auxiliary jet adjacent
thereto of relatively feduced pressure, which
latter is econtinuously burning when. the
burner is in operation and serves in the ca-
pacity of a continuously-ignited pilot-light,

. maintsining the main jet in an ignited condi-
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tion. This is effected in the apparatus de-
scribed in the following manner: The gas
passing through the annular conduit 7 around
the valve issues through the outwaidly-con-
vergent end 20 of the tube 18, and in so doing,

by reason of the great expansibility of the gas’
and the continuousiy-contracting character-

_ of the discharge-passage, a portion of said gas

40

passes at a less pressure through the lateral

. apertures 21 into the annular conical passage-
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way between the parts 20 and 25, thereby
creating a fringe of flame entirely surround-
ing the main jet, which annular flame when
ignited maintains itself in a constant burning
condition, owing to the reduction of the pres-
sure of the gas supplied -thereto, this re-

duction occurring partly by reason of the
‘relatively increased size of the conduit and

partly by reason of the increased friction of
the gas against the walls of the conduit. This
annular fringe or jet serves to maintain the

main jet constantly burning, thus permitting.

the use of gas under a relatively high pres-
sure, which affords.a flame of eorrespond-
ingly-increased calorific intensity. The pro-
portion of gas passing through the apertures
21 may be increased by screwing the tube 18
outwardly relatively to the tip of the needle-
valve, so as to carry the.apertures 21 farther
in advance of the end of the valve.

By retracting the sleeve 23, so-as to par-
tially or wholly expose the lateral openings
22 of the tube 18 a supply of air is drawn in
by the suction created by the gas-jet, which

810,870

air mingles with the gas at the point where
the latter leaves the end of the gas-tube 6,
thereby producing the intense Bunsen flame
at the tip of the burner. In this case more
or less of the air thus drawn in commingles
with the gas escaping through the apertures
21, thereby producing an annular pilot-flame
of similar character. ~This last-described fea-
ture, while not essential to the efficiency of’

' the burner when employed in entirely open

and unobstructed situations, wherein there
is a free and ready air-supply at the tip of the
burner, is nevertheless of value and impor-
tance where the flame has to be introduced
into holes, sockets, angles, or other recesses,
where the air-supply at the tip of the burner
ds somewhat limited: Where it is desirable
to still further increase the air-supply to the
burner, the needle-valve 15 is provided with
an axial bore, as shown, and by removing the
cap 17 a certain volume of air is also.drawn in
by the gas from this source. Obviously the
supply of air for the Bunsen flame may in
the construction shown be taken wholly

“through the openings 22 or through the axial

duet 1 the needle - valve or through both.
It. will be observed as constituting an im-

-portant- practical advantage of the -device

shown and described that all of the several
parts which control the flow of both the gas
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and the air, as well as their mixture at the - .

point of the burner, are capable of relative
adjustment, so as to effect the flow and mix-

ture in the desired degrees and proportions to

give a flame of the intensity desired or re-
quired for each.particular use of the device.
When the device is used with the internal air-

‘supply, the sleeve 18 will be screwed well for-

ward, so as to carry the gas-discharge tip and
its contained needle-valverelatively well back
of the discharge-orifice of the burner-tip in
order to permit a through commingling of the
airand gasand the passage of a portion there-
of at reduced pressure through the lateral
ports 21 and the annular passage-way there-
from to the tip of the burner. In this con-
nection it should also be noted-that by screw-
ing the sleeve 24 in or out relatively to the
tube 18, on which it is mounted, the outer end
of said sleeve determines the size of the annu-
lar orifice supplying the gas or mixture for
the pilot-frame, thus constituting, in effect, 8
controlling-valve, and by this simple manipu-

 lation the size of the pilot-flame can be easily

controlled. : : »

It is evident that, the construction as here-
inabove described, and shown in the draw-
ings, might be considerably modified and va-
ried by those skilled in the art without de-
parting from’ the real spirit of the invention -
or sacrificing any of the advantages thereof.

I claim— o . ;

1. A burner for high-pressure gas, com-
prising an axially-bored burner-tube, a sleeve
surrounding said tube and having one or more
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lateral apertures substantially opposite the
tip of the latter, said sleeve g,eipg provided
with means for directing a part-of the gas
through said apertures, and an outer sleeve
surrounding the end of said first-named sleeve
and providing in conjunction with the latter
a burner for an annular pilot-flame for the
main jet, substantially as described.

2, A burner for high-pressure gas, com-
prising an axially-bored burner-tube, a sleeve
surrounding said tube, said sleeve having one
or more lateral apertures substantially oppo-
site the tip of the burner-tube and also one or
more lateral air-entraining apertures in rear
thereof and being so formed as to direct a
portion of the gas through said first-named
aﬁ)ertures, and an outer sleeve surrounding
the end of said first-named sleeve and provid-
ing in conjunction with the latter a burner for
an annular, pilot-flame for the main jet, sub-
stantially as described. '

3. A burner for high-pressure gas, com-
prising an axially-bored burner-tube having
8 contracted tip, a sleeve surrounding said
tube and having a contracted end surround-

ing said tip, said sleeve having one ormore lat-
eral apertures substantially opposite the tip |

" of the burner-tube and also one or more lat-

eral air-entraining apertures in rear thereof,

3

and an outersleeve secured to said last-named
sleeve and baving a contracted end portion
surrounding the contracted end portion of the
latter to provide in conjunction therewith an

30 .

annular pilot-flame for the main jet, substan-

tially as described. _

4. A burner for high-pressure gas, com-
prising an axially-bored burner-tube having
acontracted tip, aneedle-valveinsaid burner-

tube, a sleeve surrounding said tube and hav- .

ing a contractéd end surrounding said tip,
said sleeve having one or more lateral aper-
tures substantially opposite the tip of the
burner-tube and also one or more lateral air-
entraining apertures in rear thereof, an outer
sleeve secured to said last-named sleeve, and
having a contracted end portion surrounding
the contracted end portion of the latter to
provide in conjunction therewith an annular
pilot-flame for the main jet, and a sleeve con-
trolling said air-entraining apertures, said
tube and sleeves being longitudinally adjust-
able relatively to each other, substantially as
described. '

WILLIAM KIRKWOOD.

Witnesses: -
SamuzL N, Ponb,
MarTie B. Briss.
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