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This invention relates to blowpipes and more particu 
larly to internal gas mixers of the medium-equal pressure 
type for combining a combustion supporting gas, such as 
oxygen, and a combustible gas, such as acetylene, to pro 
duce a gas mixture suitable for burning upon discharge 
from the blowpipe. 

In factories and plants which are already equipped to 
supply acetylene at medium pressures, the attempted use 
of any additional oxy-acety'lene processes exceeding the 
maximum demand of the equipment, causes the gas pres 
sure of the acetylene to fall below that required by con 
ventional medium pressure blowpipes. Thus, it is vir 
tually impossible to extend the use of such equipment to 
additional processes in spite of the fact that a consider 
able investment has been made in the original medium 
pressure gas supply. 
The main object of this invention is to provide a blow 

pipe mixer of the medium pressure type which solves 
such problem without changing the original medium pres 
sure gas supply set-up, so that the use thereof can be 
extended by the addition of oxy-acetylene processes which 
exceed the former maximum demand thereof. 

Heretofore, the maximum capacity of medium pres 
sure blowpipes has been limited by the need for large 
cushioning chambers located between the throttle valve 
and the mixing chamber of the blowpipe, which in the 
case of a 1,000 cubic foot per hour blowpipe, for exam 
ple, requires a cushioning chamber in the form of a gas 
passage which is about 8 feet long, involving the use of 
considerable copper or brass which now is expensive and 
highly critical, and also makes the blowpipe cumbersome 
and heavy. A similar problem arises in the increased 
length of the mixed gas passage for larger capacity blow 
pipes. 
A very important additional object of the invention 

is to provide a mixer which practically eliminates the 
necessity for any such large cushioning chamber, or for 
the relatively long mixed gas passage, regardless of how 
great the capacity of the blowpipe is, up to and even 
greater than the 1,000 cubic foot per hour size. 

Further objects are to provide a mixer that is simple 
and economical in construction, stable in operation, and 
which is highly resistant to ?ashback even in the event of 
a back?re. Other objects will appear from the follow 
ing description. 
According to the invention there is provided a “cart 

ridge” type mixer for equal-medium pressure blowpipes 
having a longitudinal acetylene or other fuel gas passage 
having a portion through which by virtue of its constant 
cross-sectional area the acetylene gas flows freely at a 
velocity of the order of l00~500 feet per second, dis— 
charging into a gas mixing chamber. An elongated an 
nular oxygen gas passage surrounds such acetylene gas 
passage in spaced relation therewith, so that oxygen sup 
plied to the inlet end thereof, ?ows in the same direction 
as that of the acetylene gas, through a thin annular 
“wire drawing” space the width and length of which are 
\critical, H The length of such annular oxygen passage is 
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at least ?ve times the diameter thereof. The oxygen gas 
discharges from the outlet end of such annular passage 
through at least two diametrically opposed oxygen gas 
metering ports into the throat of such gas mixing cham 
ber, the cross-sectional area of which is increased with 
respect to that of such portion of the acetylene gas pas 
sage so that the velocity of the resulting oxy-acetylene 
gas mixture is no less than that of the acetylene gas in 
such portion. The oxy-acetylene gas mixture is subse 
quently delivered to the point of burning outside of the 
blowpipe through a mixed-gas passage. 
A remarkable and unexpected advantage of the mixer 

of the present invention is that, regardless of the capacity 
of the blowpipe, the point of throttle, normally in the 
form of a blowpipe needle valve for each gas, can be 
located immediately upstream of the mixer. Heretofore, 
this has not been possible as will be explained below. 
Manufacturing costs are reduced approximately 10 per‘ 
cent by the elimination of old ?ashback suppression means 
such as ?ashback coils, return bends, and dead end tubes 
in either of the feed gas passages upstream of the mixer. 
Improved ?ashback resistance results with the mixer 

of the invention, and the blowpipe can be back?red to 
the point where the tip-end gets red without a ?ashback 
occurring. No other mixer can take such punishment 
over as wide an operating range of gas pressures and de 
gree of throttle of the gas control valves. As high as 
250 p. s. i. oxygen pressure can be used and the mixer 
still retains good ?ashback resistance. Flashback resist 
ance is also good at any acetylene pressure from the very 
minimum necessary to sustain a ?ame on the tip, such 
as one pound per square inch, or lower, up to the maxi 
mum permissible acetylene pressure 15 p. s. i. Hereto 
fore, with previous mixers a minimum acetylene pressure 
of 5 p. s. i. has been required. 
The advantage of having the point of throttle immedi 

ately upstream of the point of mixing is of great impor 
tance in welding‘ and cutting blowpipes. This impor 
tance increases in magnitude in the case of large-?ow 
blowpipes having a consumption of as much as 1,000 
cubic feet per hour of each gas. Heretofore, such large 
?ow blowpipes required lengths of gas passages up to 8 
feet between the point of throttle and the point of mix 
ing. Such distance is obviously very expensive and im 
practical. 
The mixer of the invention permits operation of the 

blowpipe at equal and relatively low fuel gas and oxygen 
pressures. Regardless of the size of the welding or heat 
ing head used with this mixer, the full rated capacity of 
the ‘device, unexpectedly as it may seem to those skilled 
in the art, is obtained at a blowpipe inlet pressure of each 
gas of the order of 5 p. s. i. 
The novel mixer construction of the invention also 

eliminates critical factory gauging dimensions heretofore 
required to maintain maximum ?ashback resistance in 
conventional mixers, for example, so-called end-clearances 
and axial taper clearances. Critical gas-metering clear 
ances are maintained on diameters that are more'easily 
held in manufacture than are axial dimensions. Further 
more, assembly technique is not critical as'in the case 
where axial clearances must be relied on. 

In the drawing: 
Fig. 1 is a longitudinal sectional view of a cartridge 

mixer illustrating the invention; 
Fig. 2 is a cross-sectional view taken on line 2-2 of 

Fig. 3; 
. Fig. 3 is an enlarged view similar to Fig. l of the 
cartridge; ‘ 

Fig. 4 is a longitudinal sectional view of a modi?ca 
tion which is especially suitable for very large capacity 
blowpipes; and , - r. . 
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Fig. 5 is a cross-sectional view taken on line 5-5 of 
Fig. 4. 

Referring to Figs. 1, 2 and 3 of the drawing, the illus 
trated mixer M comprises a cartridge-shaped, elongated, 
tubular member 10, composed of metal, preferably bronze 
(but copper or brass can be used), having an axially ex 
tending, elongated .passage 8 for acetylene, or other fuel 
gas, consisting of an inlet chamber 12, a gas metering 
port 14, an intermediate portion 16, and a gas mixing 
chamber 18. There is thus provided a free acetylene gas 
passage which extends centrally through the mixer, hav 
ing no restriction except that of the actual acetylene gas 
flow metering port 14, the cross-sectional area of which 
port depends upon the gas handling capacity of the blow 
pipe. 

The diameters of the acetylene passage 8 are critical 
in three locations; i. e., in the metering port 14, in the 
intermediate portion 16, and in the mixing chamber 13. 
The diameter of the metering port is governed by the size 
of the blowpipe; for example, for a blowpipe having a 
capacity of 25 cubic feet per hour of acetylene gas, such 
diameter is 0.047 inch. The length of the metering port 
is preferably about 10 to 15 times the diameter thereof. 

The cross-sectional area of the intermediate portion 16 
of the passage 8 is preferably such that the calculated 
velocity of the acetylene gas flowing freely therethrough 
falls between 100 and 500 feet per second, 350 feet per 
second being preferred. While the length of such portion 
16 is not critical, and may be much shorter than that 
illustrated, it is important that the wall of the passage 
the smooth and of constant diameter from end-to-end to 
eliminate pockets in which burning can take place. By 
maintaining the preferred gas velocity in the intermediate 
passage 16, excessive pressure drop in the acetylene stream 
is avoided, which aids in suppressing a ?ashback by per 
mitting a delay of return of acetylene until the ?re is 
quenched. 

The cartridge or tubular member 10 ?ts in a suitable 
socket 20 in the blowpipe body 22, or inside another 
tubular member, such parts being formed to provide a 
.relatively thin, annular, elongated, “wire-drawing,” oxy~ 
gen passage -24 which surrounds the longitudinal axis of 
the acetylene gas passage in spaced concentric relation 
with the latter. The tubular member 10 is also provided 
with at least two diametrically opposed oxygen ?ow meter 
ing ports 26 for delivering the oxygen gas from the outlet 
end of the annular passage 24 directly to the throat of the 
mixing chamber 18. This construction is novel and im 
portant. 

The annulus of the oxygen passage 24 is critical in thick- . 
ness and length. The thickness of such annulus is gauged 
to maintain a fair velocity of oxygen ?ow through the 
passage in order to suppress ?ashbacks; and the length of 
the passage 24 is at least ?ve times the diameter of the 
annulus. Said diameter should be such that an annulus 
of .005” to .015" thick will pass the full rated capacity 
of oxygen at the preferred velocity which is normally 
somewhat lower than the velocity of the acetylene in the 
acetylene passage 16. The size of the radial oxygen 
metering ports is determined by the capacity of the mixer 
and is equal to the capacity of the acetylene metering 
port 14. In each blowpipe the number of oxygen meter 
ing ports 26 should not be less than two, and up to six 
they should be arranged in diametrically opposed pairs, 
although any number of metering ports can be used. 
The cross-sectional area of the gas mixing chamber 18 

is critical, being additionally greater than that of the pas 
sage portion 16 so that the velocity of the oxygen and 
acetylene mixture, in ?owing out of the mixer, is equal to 
that of the acetylene gas in such intermediate portion 16. 
From the mixing chamber 18 the gas is delivered through 
"a suitable mixed-‘gas passage 28 to the point of burning 
outside'of the blowpipe. The cross-sectional area of such 
mixed-gas passage is always at least as great as that of 
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4 
the gas-mixing chamber, but may be greater for relatively 
large capacity blowpipes. 

In operation oxygen gas is supplied to the mixer M 
from an oxygen cylinder 30 through an adjustable gas 
pressure regulator 32 and a throttle valve 34 which are 
connected in a suitable oxygen supply line to an inlet pas 
sage 36 leading to- the gas inlet end of the annular oxygen 
passage 24 of ‘the mixer. Similarly, acetylene gas is sup 
plied to the inlet chamber 12 from an acetylene cylinder 
or generator 49 through an adjustable gas regulator 42 
and a throttle valve 44 in a suitable acetylene gas supply 
line including inlet passage 45. 

In operation the oxygen valve 34 is opened and the 
regulator 32 is adjusted to indicate a pressure of ?ve 
pounds per square inch. The oxygen valve 34 is then 
closed and the acetylene valve 44 is opened and the 
acetylene regulator 42 is also adjusted to show a pressure 
of ?ve pounds per square inch. The acetylene valve 44 
is then closed, and both throttle valves 34 and 44 are 
opened when it is desired to use the equipment. The 
gases ?ow through the mixer M, are effectively mixed 
therein, and the resulting gas-mixture, discharged from 
the blowpipe by way of a suitable mixed-gas passage, is 
ignited. 
A variation of the cartridge-type mixer which is espe 

cially suitable for very large capacity blowpipes, but also 
is suitable for any capacity, is shown in Figs. 4 and 5. 
Such mixer includes an elongated tubular member 46 

having an elongated passage 48 for combustible gas, such 
as acetylene, and an enlarged recess 50 in which .is ?tted 
an insert 52, such insert being provided with a plurality 
of metering gas ports 54 having one end in communica 
tion with a gas distribution chamber 56 formed at the 
inner end of such recess. The insert is also provided with 
a plurality of preliminary gas mixing chambers 58 each 
of which is axially alined and in communication with a 
corresponding one of the gas metering ports 54. Such 
preliminary gas mixing chambers discharge into a major 
mixing chamber 60 which is in axial alinement with the 
elongated combustible gas passage of 48 in the member 46. 
The member 46 ?ts in a suitably shaped socket of an 

outer member 62, the parts being formed to provide an 
axially elongated, annular, combustion supporting gas 
passage 64 which surrounds the elongated, combustible 
gas passage 48 in spaced concentric relation therewith. 
An inlet passage 66 for combustion supporting gas is 
provided in the member 62 for delivering such gas to one 
end of such annular passage 64, the member 46 being 
provided with a plurality of combustion supporting gas 
metering ports 68, each of which is in communication 
with a corresponding one of the preliminary gas mixing 
chambers 58, by way of enlarged openings 70 formed in 
the wall of the insert 52. 

Said modi?ed arrangement has the advantage, in the 
case of large capacity blowpipes, of utilizing a number of 
individual, preliminary gas-mixing chambers, the trans 
verse area of which is held down to a value wherein 
effective cooling is attained through intimate contact of 
the gas with the wall of the passage. Thus, ?ashback 
following a back?re is minimized even in the case of large 
capacity blowpipes. 
Good ?ashback resistance is a function of the pressure 

build-up resulting from a back?re which forces the gases 
leading up to the point of mixing back into the respective 
gas passages. Therefore, the recovery time before the 
“raw” gases come together at the point of mixing is 
great enough so that any combustion within the mixed 
gas tube is extinguished. This particular invention ac 
complishes the desired result by the long, narrow, cylin 
drical, annular passage formed by the inside diameter of 
the mixer tube and the outside diameter of the mixer 
itself. The actual width of such annulus is preferably 
inzthe neighborhood of only ?ve to ?fteen thousands of 
an inch. This narrow annulus, aside from atfording‘the 
required {delay ‘in return of pure oxygen, also has a 
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bene?cial quenching eifect on the ?ame front as the latter 
is forced back into the oxygen passage by the pressure of 
a back?re, inasmuch as the length of the annulus axially 
of the passage is at least ?ve times the diameter thereof. ' 
The acetylene passage in portion 16, Figs. 1-3, up 

stream of the point of mixing has a restriction for the 
same purpose in the form of the metering port 14. The 
combination of quenching, cooling, and retarded ?ow 
recovery of both gases to the point of mixing, as afforded 
by this invention gives it superior ?ashback resistance 
compared to prior mixers. 
The length of oxygen annulus upstream from the point 

of mixing is dependent on such factors as throttle valve 
location, rated gas capacity, and type of fuel gas. In 
case of the blowpipe shown for mixing oxygen and 
acetylene, where the valves 34 and 44 are located im 
mediately upstream of the point of mixing, the length of 
such annulus should be a minimum of 11/2 inches. Prior 
blowpipes with conventional mixers required as a very 
minimum ?ve or six inches of gas passage between the 
point of throttle and the point of mixing. 

, The mixer of this invention can be used to advantage 
in all types of blowpipes: welding, cutting, deseaming, 
and heating, for example. The invention has particular 
advantage in cutting blowpipes in which it is common 
practice to throttle the preheat oxygen from a relatively 
high oxygen pressure. The fact that the ?ashback re 
sistance is maintained with the invention, even when 
throttling from oxygen pressure as high as 250 p. s. i., 
fully covers the entire operating range of any blowpipe. 
An unexpected advantage of the mixer of the present 

invention is that the length of the mixed-gas passage can 
be very greatly increased—which was not possible in the 
past inasmuch as the mixer had to be “tailored” to the 
length of the blowpipe. ' 

It will be understood by those skilled in the art that 
the principles of my invention may be adapted for fuel 
gases other than acetylene by suitably rcproportioning 
the sizes of the various gas passages and chambers with— 
out departing from such invention, as de?ned by the 
claims. 

I claim: 
1. A medium pressure oxy-acetylene blowpipe mixer 

comprising means provided with an elongated acetylene 
gas passage having at least one relatively long acetylene 
metering port, and a gas mixing chamber in communica 
tion therewith; means providing a relatively thin elon 
gated annular oxygen gas passage; means having at least 
two oxygen metering ports for conducting oxygen from 
the outlet end of such annular passage to such mixing 
chamber, the total gas metering capacity of such oxygen 
metering ports being substantially equal to that of such 
acetylene metering port at equal delivery pressures of the 
oxygen and acetylene, the length of said annular oxygen 
passage being at least ?ve times the annulus diameter 
thereof; the cross-sectional area of a portion of the 
acetylene passage being such that the acetylene gas flows 
freely therethrough at a relatively constant velocity, and 
the cross-sectional area of said gas mixing chamber being 
such that the combined oxygen and acetylene gas ?ows 
axially therethrough at a velocity substantially equal to 
that of the acetylene through such portion. 

2. A medium pressure oxy-acetylene blowpipe mixer 
comprising an inner member provided with an elongated 
acetylene gas passage having a relatively long acetylene 
metering port, an enlarged intermediate portion, and an 
enlarged gas mixing chamber provided with a throat in 
communication with such portion; all in axial alinement; 
an outer member surrounding said inner member and 
forming therewith a relatively thin elongated annular 
oxygen gas passage in spaced concentric relation with 
such acetylene passage, said inner member having at 
least two radial oxygen metering ports for conducting oxy 
gen from the outlet end of such annular passage to the 
throat of such mixing chamber, the total gas metering 
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equal to that of such acetylene metering port at equal de 
livery pressures of the oxygen and acetylene, the length 
of said annular oxygen passage being at least ?vev times 
the annulus diameter thereof; the cross-sectional area- of 
such intermediate portion of the acetylene passage being 
such that the acetylene ?ows therethrough at a relatively 
constant velocity, and the cross-sectional area of said 
mixing chamber being such that the combined oxygen 
and acetylene gas flows therethrough at a velocity sub 
stantially equal to that of the acetylene through such 
intermediate portion. , 

3. An equal-medium pressure blowpipe gas mixer com 
prising means providing an elongated passage for com 
bustible gas having in axial alinement a combustible gas 
inlet chamber, a constricted combustible gas metering 
port, an enlarged intermediate portion, and an enlarged 
gas mixing chamber provided with a throat in communica 
tion with such portion; means providing an axially elon 
gated annular passage for combustion supporting gas sur 
rounding such combustible gas passage in spaced concen 
tric relation and having an inlet for such gas at one end 
thereof and at the other end a gas outlet consisting of at 
least two combustion supporting gas metering ports lead 
ing to the throat of such gas mixing chamber, the total 
capacity of such combustion supporting gas metering ports 
being substantially equal to that of such combustible gas 
metering port when such gases are delivered at ?ve pounds 
per square inch pressure to the respective gas inlets of 
the mixer, the cross-sectional area of such intermediate 
portion of the combustible gas passage being such that 
the combustible gas will flow freely therethrough at a 
constant velocity of between 100 and 500 feet per sec 
ond, the cross-sectional area of the gas mixing chamber 
being such that the resulting gas mixture ?ows axially 
therethrough at a velocity substantially equal to the 
velocity of the combustible gas in such intermediate por 
tion, the width of the annulus constituting the combustion 
supporting gas passage being between 0.005 and 0.015 of 
an inch, and the length of such annular passage being at 
least ?ve times the diameter thereof, separate means in 
cluding throttle valves for delivering combustible and com 
bustion supporting gases to the respective gas inlets of 
the mixer, and means providing a mixed-gas outlet pas 
sage for conducting the gas mixture from such gas mixing 
chamber to a point of combustion outside of the blow 
pipe. 

4. An equal-medium pressure blowpipe gas mixer com 
prising means providing an elongated combustible gas 
passage discharging into a distribution chamber, means 
providing a plurality of combustible gas metering ports 
having the inlet ends thereof in communication with 
such distribution chamber, means providing a plurality of 
preliminary gas mixing chambers each of which is axially 
alined and in communication with a corresponding one 
of such gas metering ports, means providing a major 
mixing chamber in axial alinement with such elongated 
combustible gas passage and in communication with the 
outlet ends of such preliminary gas mixing chambers, and 
means providing an axially elongated annular combustion 
supporting gas passage surrounding such elongated com 
bustible gas passage in spaced concentric relation and 
having an inlet for combustion supporting gas at one end 
thereof and at the other end an outlet consisting of a 
plurality of combustion supporting gas metering ports, 
each of which is in communication with a corresponding 
one of such preliminary gas mixing chambers, charac 
terized in that the cross-sectional area of the major mix 
ing chamber is greater than that of the total cross-sectional 
areas of the preliminary gas mixing chambers, and the 
cross-sectional area of each of the latter is greater than 
that of the corresponding gas metering port, whereby the 
gas flows at substantially equal velocities through the 
port and corresponding preliminary gas mixing chamber, 
and the passages are of successively decreasing cross-sec 

capacity of such oxygen metering ports being substantially 75 tional area in the direction of a back?re so that the shock 
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thereof can be absorbed and a subsequent ?ashback ex 
tinguished thereby. 

.5. An oxy-fuel gas blowpipe mixer including mixed gas 
passage means having a common mixed gas discharge pas 
sage, fuel gas passage means communicating with said 
mixed gas passage means, and oxygen passage means 
having an elongated annular oxygen passage coaxial with 
at least a portion of said fuel gas passage means, said 
oxygen passage means also having radially arranged oxy 
gen metering port means in communication with the out 
let end of said annular oxygen passage, said fuel gas ‘pas 
sage means having a group of fuel gas metering port 
means in parallel arrangement with one another, said 
mixed gas passage means ‘also having a plurality of gas 
mixing chambers each communicating with 2. correspond 
ing one of such fuel gas metering port means with a 
corresponding one of such oxygen metering port means, 
the total gas metering capacity of such fuel gas metering 
port means being substantially equal to the total metering 
capacity of such oxygen metering ‘port means at equal 
fuel .gas ‘and oxygen supply pressures, such gas mixing 
chambers all being in communication with such common 
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mixed gas discharge passage, the cross-sectional area of 
each of such gas mixing chambers being greater than 
that of the adjacent portion of the fuel gas metering port 
means and the total cross-sectional area of such gas mix 
ing chambers being smaller than that of such common 
mixed gas discharge passage. 

6. A' blowpipe mixer as claimed in claim 5, charac 
terized in that the length of the annular oxygen passage 
is at least ?ve times the inner diameter thereof and that 
the thickness of ‘the annulus constituting such passage is 
between 0.005 and 0.015 inch. 
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