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To all whon, it invay concern: 
Beit known that I, JOHN HARRIS, a resident 

of Cleveland, in the county of Cuyahoga and 
... State of Ohio, have invented certain new and 
5 useful Improvements in Gas-Burners; and I 
do hereby 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 pertains to make and use the same. 
My invention relates to improvements in 

gas-burners designed more especially for use 
in burning acetylene gas and other rich gases. 
One object of this invention is to provide 

a burner of the character indicated that has 
I5 an exceedingly large heating or illuminating 

capacity. 
Another object of the invention is to pro 

vide a burner suitable for successfully burn 
ing acetylene gas with a mantle or other body 

20 capable of being rendered incandescent by its 
exposure to the flame issuing from the burner. 
Another object of the invention is to avoid 

objectionable noise during the operation of 
the burner and to prevent the ingress or 

25 backing up of the flame into the burner. . 
- Another object of the invention is to pro 

vide a construction whereby the quantity of 
air or oxygen supplied to the burner is mate 
rially increased. 
Another object of the invention is to pro 

Videa, construction whereby a large quantity 
of air or oxygen is conducted into the lower 
end of the mantle or body that is to be ren 
dered incandescent. 

35. With these objects in view and to the end 
of realizing other advantages hereinafter ap 
pearing the invention consists in certain fea 

d 

tures of construction and combinations of 
parts hereinafter described, and pointed out 

4o in the claims. 
In the accompanying drawings, Figure I is 

a central vertical section of a burner embody 
ing my invention, and the burner illustrated 
in this figure is provided with a chimney and 

45 with a mantle that is to be rendered incan 
descent. Fig. II is a top plan in transverse 
section online IIII, Fig. I. Fig. III is a trans 
verse section on line III III, Fig. I, looking 
downwardly. Fig. IV is an enlarged side 

5o elevation, in section, of the upper portion of 

the burner. Fig. W is a transverse section 
on line V V, Fig. IV, looking upwardly. 
My improved burner comprises an upright 

gas-receiving tube a, that forms the lower 
end of the device. The tube a has its lower 55 
end screw-threaded internally to render it 
capable of being screwed onto a gas-supply 
pipe. (Not shown.) The tube a has its upper 
end screw-threaded externally and screwed 
into the correspondingly internally screw 
threaded lower end of an upright air-receiv 
ing tube b. The tube a is provided with an 
external flange a', that abuts the lower end 
of the tube b. The flange a' is polygonal 
externally to accommodate the application 
of a wrench thereto. The tube a has its up 
per end terminating in a cone 6, and the gas 
conducting or gas-Supply passage-way 7, that 
is formed within the tube a, is gradually re 
duced in width or transverse area toward the 
upper extremity or apex of the cone 6, where 
the said passage - Way terminates in a dis 
charge-orifice 8, that is formed centrally of 
the said apex. 
The cone 6 forms the bottom of an air-re 

ceiving chamber 9, formed within the tube 
b, next above the tube a. The surrounding 
wall of the chamber 9 is provided with a 
series of lateral perforations or air-inlets 10, 
that are arranged at the same, or approxi 
mately the same, horizontal plane at suitable 
intervals around the tube b. The tube b 
illustrated has four uniform air - inlets 10, 
arranged equidistant apart, and the arrange 
ment of the parts is preferably such that the 
said air-inlets 10 shall be arranged directly 
opposite the gas - discharge orifice 8 of the 
tube a, so as to conduct air from the external 
atmosphere directly to and in advance of the 
said orifice, and preferably the said per 
forations 10 are large enough to render them 
capable of directly conducting air against the 
aforesaid cone 6, and the cone is instrumen 
tal in directing the air toward the aforesaid 
orifice. 
The tube b, a short distance above the air 

inlets 10, is provided with an annular shoul 
der 11, that forms a seat for the dish-shaped 
holder c, that is instrumental in supporting 
the chimney, globe, or glass d, that surrounds Ioo 
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the burner in the usual manner. The holder 
c performs also the function of supporting 
the device employed in suspending or hold 
ing the mantle e or other body that is to be 
rendered incandescent over the upper and 
flame-discharging end of 1he burner. 
A vertically-arranged port or passage-way 

12 is formed in and centrally of the top wall 
of the air-receiving chamber 9 and has its 
lower end gradually enlarged downwardly 
that is, the surrounding wall of the lower end 
of the port or passage-way 12 flares down 
wardly, and thereby facilitates conducting or 
directing the gas and air entering the cham 
ber 9 during the operation of the burner 
upwardly into the said port or passage-Way, 
and the gas and the air are brought into 
closer communication within the said port or 
passage-Way. 
The port or passage-way 12 has its upper 

end discharging into a chamber 13, formed 
within a tube f, that has its lower end screw 
threaded internally and screwed onto corre 
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sponding threads formed upon and externally 
of the tube b, next above the bottom of the 
holder c. The tube f is screwed onto the 
tube b far enough to cause the tube f to 
clamp the holder c against the seat-forming 
shoulder 11 of the tube b. The tube b has its 
upper end preferably considerably smaller in 
cross-section than the surrounding tube f, so 
as to form an annular space 14 externally of 
the upper end of the tube b, between the ex 
ternal surface of the tube b and the internal 
surface of the tube f. 
forms a downward extension of the chamber 
13. The gas and air. that are brought into 
close communication with each other within 
the port l2, as already indicated, are thor 
oughly mixed within the chamber 13, and the 
downward extension of the said chamber 
around the upper end portion of the tube b 
forms a pocket, from which the mixture can 
not escape except upwardly to the upper or 
gas-burning end of the burner. The tube if 
is provided internally at the upper end of 
the mixing-chamber 13 with a screen g, that 
is arranged horizontally and transversely of 
the tube and held in place upwardly against 
an annular shoulder 15, formed internally of 
the tube?, by any suitable means-such, for 
instance, as a split spring-forming ring h, 
introduced into and against the under side 
of the screen. 
The tube f has its upper end, above the 

mixing-chamber and above the screeng, re 
duced in cross-section to form a vertically 
arranged port or outlet 16 centrally of the 
upper end of the tube f above the screen. 
The port 16 has its lower end gradually en 
larged toward the screen g, so that the sur 
rounding wall 17 of the lower end of the port 
16 flares toward and overhangs the screen. 
The port 16 is reduced in size at its upper or 
Outer extremity, so as to form an annular 
downwardly or inwardly facing flange 18 in 

The said space 14 
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ternally of and upon the surrounding wall of 
the outer and discharging end of the said 
port, which flange preferably has its under 
or inner side flaring downwardly or inWardly. 
The enlargement of the port 16 next above 
the screen accommodates the passage of a 
larger volume of the inflammable mixture 
through the said screen than would be the 
case in the absence of the said enlargement 
of the said port. The reduction or contrac 
tion of the port 16 at its outer or discharging 
extremity is instrumental in preventing the 
flame from entering the burner during the 
operation of the burner. 
The gas is of course introduced into the 

passage-way 7 under more or less pressure, 
and the air introduced at the air-inlets 10 is 
of course under the ordinary atmoshperiepres 
sure. Obviously the flame issuing from the 
burner forms, a vacuum or a partial vacuum 
at the discharging end of the burner and re 
sults in the creation of suction in the direc 
tion of the said end from within the burner, 
and hence the air is drawn in at the air-in 
lets 10 into the chamber 9 in advance of the 
orifice 8, at which gas is drawn or forced into 
the said chamber. The passage of the air 
and gas into the port or passage - Way 12 
brings the gas and the air into close commu 
nication with each other. The presence of 
the screen g checks the upward passage of 
the inflammable mixture and is instrumental, 
therefore, in causing the air and the gas to 
thoroughly commingle within the chamber 
13. As the aggregate area of the meshes of 
the screen is less than the transverse area of 
the mixing-chamber 13, obviously the mix 
ture is somewhat compressed in its passage 
through the said screen. The reduction of 
the burner in cross-section above the screen 
and the enlargement of the port 16 next 
above the screen participate also in a com 
pression of the mixture passing through the 
screen. For instance, the enlargement of 
the port 16 next above the screen accommo 
dates the passage of a larger volume through 
the screen than would the central portion of 
the said port next above its said enlargement. 
Hence as the transverse area of the said cen 
tral portion of the port 16 is less than the ag 
gregate area of the meshes of the screen ob 
viously the mixture will be somewhat com 
pressed within the said port. Of vast im 
portance, however, is the reduction of the 
port 16 at its outer extremity, because this re 
duction results in a further compression of 
the mixture immediately preparatory to the 
Combustion of the same. The construction 
involving the mixing-chamber 13, the screen 
g at the upper end of the mixing-chamber, 
the discharge-port 16 above the screen with 
its lower end enlarged in the direction of 
the screen and with its outer end restricted, 
is most important in preventing objection 
able noise during the operation of the burner, 
in producing perfect combustion, and in pre 
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venting the flame from backing into or en 
tering and thereby destroying or mutilating 
the burner. 

It is well known that perfect combustion 
in burning acetylene gas is obtained only 
when the air is mixed with the gas in the pro 
portions of about thirteen parts of air to one 
part of gas. 

IO 

Obviously, therefore, the per 
forations or air-inlets 10 of the tube b should 
have a capacity that will render them capa 
ble of conducting the required supply of air 
to the gas issuing from the discharge-orifice 
8 of the tube C. In other words, the capacity 
of the said air-inlets should be such that the 
quantity of air entering the burner shall be 
thirteen times as great as the quantity of gas 
issuing from the aforesaid orifice S. 
Of course the holder c is provided with any 

suitable number of apertures or air-inlets 20 
to effect a proper supply of air to the flame 
issuing from the burner. 
The mantle e is supported in any approved 

manner. For instance, the holder c is pro 
vided internally with a vertically-arranged 

25 
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ear 21, through which extends an upright 
stem or piece of wire l, secured in the de 
sired vertical adjustment by a screw m, that 
extends into the said ear through, a corre 
spondingly-threaded lateral hole formed in 
the holder c. The wire or stem l terminates 
at its upper end in a laterally and inwardly 
extending arm 22, from which the mantle e 
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or other body that is to be rendered incandes 
cent, is suspended. The mantle shown has 
its lower end embracing a fluted or corrugated 
sleeve or collar o, that is slipped onto and 
tightly embraces the upper end portion of 
the tube f, next below the upper reduced end 
of the said tube, and the corrugations of the 
said sleeve or collar are arranged vertically 
or longitudinally of the tube, so that two se 
ries of air passage-ways r and t are formed 
internally and externally, respectively, of the 
said collar, between the tube f and the lower 
end of the mantle, with the passage-ways of 
each series of passage-ways alternating with 
the passage-ways of the other series of pas 
sage-ways. The collar o consists, preferably, 
of a strip of sheet metal sinuously bent to form 
the passage-ways rand t and having its ends 
secured together in any approved manner. 
The fluted or corrugated collar O affords a lat 
eral bearing for the lower end of the mantle 
and at the same time does not materially ob 
struct the passage of air upwardly into the 
mantle from below. It will be observed also 
that the reduction in cross-section of the up 
per end of the tube freduces the metallic sur 
face or material that is exposed to the heat of 
the flame issuing from the burner. 
What I claim is 
1. A gas-burner having the following: a 

mixing-chamber; a discharge port or outlet; 
a screen arranged between the said outlet and 
the mixing-chamber; means for supplying air 
and gas to the said chamber, and the afore 
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said port or outlet having its inner end gradu 
ally enlarged annularly toward the screen. 

2. A gas-burner having the following: an 
upright mixing-chamber; a discharge port or 
Outlet above and centrally of the mixing 
chamber; a screen arranged between the said 
otltlet and the mixing-chamber; means for 
supplying air and gas to the said chamber 
from below and centrally of the lower end of 
the chamber, and the aforesaid port or outlet 
having its inner end enlarged next over the 
SCI0e). 

3. A gas-burner having the following: a 
mixing-chamber; a discharge port or outlet 
at one end and centrally of the said chamber; 
a screen arranged between the said outlet 
and the mixing-chamber; means for supply 
ing air and gas at and centrally of the oppo 
site end of the said chamber, and the afore 
said port or outlet having its inner end en 
larged next to the screen. 

4. A gas-burner having the following: a 
mixing-chamber, a discharge port or outlet, 
a screen arranged between the said outlet 
and the mixing-chamber, means for supply 
ing air and gas to the said chamber, and the 
aforesaid port or outlet having its inner end 
gradually enlarged toward the screen and be 
ing reduced in size at its outer or discharg 
ing extremity. . 

5. A gas-burner having the following: a 
upright mixing-chamber having an inlet in 
and centrally of its bottom, a screen arranged 
transversely of the upper end of the cham 
ber, and an upright discharge port or outlet 
formed centrally of the said end of the mix 
ing-chamber above the screen, which port is 
enlarged at its lower end next above the screen 
and is reduced in size at its upper end, sub 
stantially as and for the purpose set forth. 

6. A gas-burner having the following: an 
upright mixing-chamber having an inlet in 
and centrally of its bottom and an annular 
downward extension around theinlet, a screen 
arranged transversely of the upper end of the 
chamber, and an upright discharge port or 
outlet formed centrally of the aforesaid cham 
ber above the screen and reduced in size at 
its outer or discharging extremity. 

7. A gas-burner having the following: an 
upright mixing-chamber, means for supply 
ing air and gas to the said chamber, a screen 
arranged transversely of the upper end of the 
chamber, and an upright discharge port or 
outlet formed above the screen and provided 
at its outer and discharging extremity with 
an internal annular flange having its lower 
or inner side flaring inwardly, substantially 
as and for the purpose set forth. 

8. A gas-burner comprising the following: 
an upright tube wherein gas and air are com 
mingled, which tube is reduced in cross-sec 
tionatits upper end to forman outlet, a screen 
arranged within and transversely of the said 
tube below the aforesaid outlet, and means 
for conducting air and gas into the aforesaid 
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4. 

tube below the screen, substantially as and 
for the purpose set forth. 

9. An upright gas-burner having the follow 
ing: an upwardly-discharging outlet formed 

O 

25 

in the burner's upper end and reduced in size 
at its outer extremity, a mixing - chamber 
formed below and in open relation with the 
said outlet, an air-receiving chamber arranged 
below the mixing-chamber, a port or passage 
way formed in the top wall of the air-receiv 
ing chamber and in the bottom of the mix 
ing-chamber and establishing communication 
between the said chambers, air-supply holes 
or inlets in the surrounding wall or walls of 
the said air-receiving chamber, and a gas-sup 
ply passage-Way terminating, at its upper end, 
in an orifice formed in the bottom of the afore 
said air-receiving chamber. 

10. An upright gas-burner having the fol 
lowing: an upwardly-discharging outlet 
formed in the burner's upper end and reduced 
in size at its Outer extremity, a mixing-cham 
ber formed below and in open relation with 
the said outlet, an air-receiving chamber ar 
ranged below the mixing- chamber, a port 
formed within the top wall of the air-receiv 
ing chamber and in the bottom of the mixing 
chamber and establishing communication be 
tween the said chambers and having its lower 
end flaring downwardly, and a gas-supply 
passage-Way terminating, at its upper end, 
in an orifice formed in the bottom of the said 
air-receiving chamber centrally of and below 
the aforesaid port. . 

11. An upright gas-burner having the fol 
lowing: an upwardly discharging outlet 
formed in the burner's upper end and reduced 
in size at its outer extremity, a mixing-cham 
ber formed below and in open relation with 
the said outlet, an air-receiving chamber ar 
ranged below the mixing-chamber, a port or 
passage-way formed in the top wall of the 
air-receiving chamber and in the bottom of 
the mixing-chamber and establishing open 
relation between the said chambers, air-sup 
ply holes or inlets in the surrounding wall 
or walls of the said air-receiving chamber, a 
gas-supply passage-way arranged below the 
air-receiving chamber, and the bottom of the 
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air-receiving chamber being conical and pro 
vided with a centrally-located orifice in open 
relation with the gas-supply passage-way, 
substantially as and for the purpose set forth. 

12. An upright gas-burner having the fol 
lowing: an outlet at its upper end, a mixing 
chamber formed below and in open relation 
with the said outlet, an air-receiving cham 

55 

ber arranged below the mixing-chamber and . 
provided with a conical bottom, a port or 
passage-way formed in and centrally of the 
top wall of the air-receiving chamber and in 
the bottom of the mixing- chamber, which 
port or passage-way establishes open relation 
between the said chambers and has its lower 
end flaring downwardly, a plurality of lat 
eral air-holes or air-inlets leading to the air 
receiving chamber below the aforesaid port, 
which air-supply holes or inlets are arranged 
opposite to the apex of the aforesaid conical 
bottom, a gas-supply passage-way below the 
air-receiving chamber, and an orifice formed 
in and centrally of the conical bottom of the 
air-receiving chamber and in open relation 
with the gas-supply passage-Way. 

13. A gas-burner consisting of the follow 
ing: the gas-supply tube a screw-threaded 
internally at its lower end, having the exter 
nal flange a', screw-threaded externally above 
the said flange, and having the conical upper 
end 6 provided with the centrally-located ori 
fice 8; the air-receiving tube b screwed onto 
the gas-supply tube and having the chamber 
9, lateral air-inlets 10, an upwardly-leading 
port or passage-Way 12, the external shoulder 
11 and external screw-threads above the said 
shoulder, and the tube if screwed onto the 
aforesaid air-receiving tube and having the 
mixing-chamber 13, the internal screen g, 
and the discharge port or outlet 16 enlarged 
at the inner end and reduced in size at the 
outer extremity, all arranged substantially 
as shown, for the purpose specified. 

Signed by me at Cleveland, Ohio, this 18th 
day of June, 1900. 

JOHN HARRIS, 
Witnesses: 

C. H. DORER, 
A. H. PARRATT. 

75 

82 

  


