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Samuel R. Oldham, Newark, N. J., assignor to 
Union Carbide and Carbon Corporation, a cor 
poration of New York 

Application January 28, 1941, Serial No. 376,266 
6 Claims. (CI. 158-2.4) 

This invention relates to blowpipes and more t; 
particularly to high capacity blowpipes wherein 
are mixed relatively large volumes of a con 
bustible gas of high calorific value, such as acet 
ylene, and a combustion-supporting gas, such as 
Oxygen, to produce a gas mixture Suitable for the 
production of a large amount of heat for flame 
treatment, Welding, desurfacing, cutting, and 
other analogous operations on iron, steel, or 
Other materials. 10 
The invention is specifically concerned with a ' 

blowpipe in which large volumes of oxygen and 
acetylene, at relatively low velocities, may be 
mixed without undue danger of flashback or of 
the other usual attending complications involved 1 
in mixing large volumes of such gases. 
The conventional oxy-acetylene blowpipe is 

provided with a simple injector for mixing the 
Oxygen and acetylene, and coils or pockets in 
the oxygene or acetylene lines to improve flash 

ly located in the passages between the mixer and 
the adjustable inlet Valves. 

Considerable difficulty is encountered in the 
construction of a mixing device of conventional 
type capable of Supplying large volumes of gas. 
Large mixing orifices are required which, in turn, 
require a blowpipe of decidedly ungainly propor 
tions. Furthermore, to construct a large ca 
pacity blowpipe with good flashback resistance, 
the aforementioned conventional coils and pock 
ets need to be Very large, not only adding ma 
terially to the size of the blowpipe but also 
considerably increasing its cost. 
Among the objects of this invention, there 

fore, are to provide a mixing device capable of 
mixing large volumes of gas, such as oxygen and 
acetylene, which device possesses good flashback 
resistance at large flows, as Well as at the Smaller 
flows of gas; means for mixing a combustible 
gas and a combustion-supporting gas Wherein 
the diameter of the passage at the point of mix 
ing said gases is held to a dimension which avoids 
adverse effects of preceding and proceeding con 
necting passages; means for eliminating the need 
for coils or pockets ordinarily used in oxygen 
and acetylene lines; and a mixing device. Where 
in an annular passage is used to obtain a large 
area at the mixing point with but a Small dis 
tance between the opposite Walls, Said mixing 
device being simple, sturdy and compact, al 
though of high capacity. . . 

In accordance with the invention there is pro 
vided improved means for mixing heating gases, 
such as oxygene and acetylene, in quantities far 
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in excess of those attainable with conventional 
mixing devices, yet retaining good flashback re 
sistance. This is accomplished by the employ 
ment of a ring-type mixer whereby the area, at 
the mixing point is increased without increas 
ing the width of the passage. Since flashback 
resistance is generally increased with a reduc 
tion in the width of the mixing passage, good 
flashback resistance is obtained with substan 
tially increased flows. 

Referring to the drawing: 
Fig. 1 is a longitudinal partial cross section 

of a blowpipe provided with a mixer embodying 
features of the invention; 

Fig. 2 is a View in side elevation of a mixer 
plug forming a part of the mixer of Fig. 1; 

Fig. 3 is a view in front elevation of the inlet 
end of the mixer plug of Fig. 2; 

Fig. 4 is a view in cross section taken on line 
4-4 of Fig. 1; and 

Fig. 5 is a View in cross section taken on line 5-5 of Fig.1. 
The blowpipe illustrated in Figs. 1 to 5 com 

prises a gas inlet member I, a gas outlet mem 
ber O, an internal mixer plug P disposed be 
tween the inlet and outlet members, and a cou 
pling nut N connecting said members I and O 
With the plug P in assembled relation. The gas 
inlet member I consists of an outer pipe 9, an 
inner pipe , and a nipple 2. One end of 
the outer pipe C is sleeved over one end of the 
nipple 2 and Secured thereto, preferably by an 
annular Weld 3. The corresponding end of the 
inner pipe projects into a central passage 4 
in the nipple 2 and is secured to the nipple, 
preferably by an annular Weld 5. The inner 
pipe i? may be used to supply one of the gases, 
Such as acetylene, to the mixer while the an 
nular passage 6 surrounding the inner pipe if 
Within the Outer pipe O is used to supply the 
other gaS, Such as oxygen, to the mixer. Sur 
rounding the central acetylene passage 4 in the 
nipple 2 are a series of annularly disposed lon 
gitudinal oxygene passages 7 which register 
With the Oxygen annular passage 6. The outlet 
end of the nipple f2 is provided with a conical 
receSS having an inner conical seating surface 
8 and an outer conical seating surface 9 Sep 
arated by an annular groove 20 into which the 
oxygen passages open. The nipple 2 is also 
provided With external threads 2 to engage an 
internally threaded portion of the cotlpling 
nut N. 
The outlet member O, which is preferably of 

metal, has an axial passage 23, ordinarily cylin 



2 
drical, terminating with a frusto-conical recess 
22. The outlet member O may be provided With 
external threads 24 to receive means for conduct 
ing the mixed gases to a conventional blowpipe 
head or tip (not illustrated). At the Outer end 
of frusto-conical recess 22 in the outlet member 
O is a cylindrical socket 25 for receiving a cor 
responding cylindrical portion of the mixer plug 
P. The outlet member O is also proVided With an 
external annular shoulder 26 for COOperation 
With a corresponding internal shoulder On the 
coupling nut N. 
The mixer plug P, which is disposed betWeen 

the inlet member I and outlet member O prefer 
ably comprises, in axial alignment, a conduit por 
tion 27 provided with internal passages 3 and 
32, a sharply tapered center portion 28 providing 
a frusto-conical mixer Surface, and a gradually 
tapered terminal portion 29 having a rounded 
end. The conduit portion 27 has a core 30 Sur 
rounded by a plurality of longitudinal acetylene 
passages 3 and in radially and OutWardly Spaced 
relation thereto a plurality of longitudinal oxy 
gen passages 32. The inlet end of the plug P 
is preferably of generally cylindrical shape and 
is provided with conical seating surfaces 33 and 
34 separated by a cylindrical portion 35 adapted 
to cooperate, in an assembled blowpipe, With the 
seating surfaces 8 and 9 and annular groove 
2 in the nipple 2 to form a gas-tight first an 
nular oxygen distributing chamber 36. An an 
nular flange 38 is provided to engage the end of 
the outlet member O. In an assembled blow 
pipe, as the nut N is tightened, the Outlet men 
ber O is urged against the flange 38, and the 
plug P is thereby brought into engagement with 
the seating surfaces 8 and 9 of the nipple 2. 
An annular groove 39 at the discharge end of 

the oxygen passages 32 is adapted to form. With 
the cylindrical recess 25 of the outlet member O 
an annular second oxygen distributing chamber 
go. The forward end of the conduit portion 2 
is also provided with a frusto-conical outer sur 
face 4 which, in an assembled blowpipe, is uni 
formly spaced from the frusto-conical recess 22 
of the outlet member O to form an oxygen injec 
tor orifice 42 connected throughout to the Oxy 
gen distributing chamber 40. Between the for 
ward end of the surface 4 and the rear end of 
the frusto-conical mixer surface 28 is an annul 
lar axially narrow outlet passage 43, Surround 
ing the core 30. The ends of the acetylene pas 
sages 3 discharge into the annular outlet paS 
sage 43 at right angles thereto and acetylene is 
caused to flow radially outwardly through Such 
passage 43 into a mixing chamber 44. The radial 
width of the gas mixing chamber 64 is substan 
tially greater than that of the injector orifice 
42, as shown in Fig. 1. The frusto-conical mixer 
surface 28 of the plug is uniformly spaced from 
the frusto-conical recess 22 of the outlet member 
O to form the relatively long frusto-conical gas 
mixing chamber 44 into which the oxygen is dis 
charged by the orifice 42 in the form of a frusto 
conical injector stream or jet. 
The gradually tapered terminal 29 of the plug 

P extends centrally into the cylindrical passage 
23 of the outlet member O to form a relatively 
long annular discharge chamber 45 of gradually 
increasing cross section for the unrestricted flow 
and further mixing of the mixed gases discharged 
from the frusto-conical mixing chamber 44. The 
cross section of the annular discharge chamber 
45 preferably increases from the outlet of the gas 
mixing chamber 44 to the end of the discharge 
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2,348,839 
chamber 45. Thus, the flow of mixed gases from 
the mixing chamber 44 is entirely unobstructed 
by any restriction in the discharge chamber 45 
itself or between such chamber and the mixing 
chamber 44. 
In considering the operation of the blowpipe 

shown in the drawing, oxygen upon entering 
the mixer through passages 6 and T proceeds 
into the first annular oxygen distributing cham 
ber 36 from whence it is distributed uniformly 
among the several annularly disposed passages 
32 which terminate in the second annular dis 
tributing chamber 40 and then proceeds into the 
frusto-conical injector orifice 42. Acetylene en 
ters the mixer through the inner pipe and 
central passage 4, and is distributed uniformly 
about core 30 among the Several annularly dis 
posed passages 3 which terminate in the later 
ally disposed annular outlet passage 43. The 
initial mixing of the two gases, therefore, occurs 
at the intersection of the injector orifice 42 and 
the Outlet passage 43. The oxygen, being under 
higher pressure than the acetylene, aspirates the 
acetylene and the two gases continue on through 
the frusto-conical mixing chamber 44 and the 
discharge chamber 45. 
With the employment of an annular or ring 

type mixer of the character described, much 
greater quantities of gas can be mixed at rela 
tively low velocities than in previously known 
types of mixers. Furthermore, it has been found 
that the device of this invention possesses excell 
lent flashback resistance through its entire range 
of flow, permitting its use With a great variety 
of blowpipes and heating heads. Its compact 
ness and simplicity, in View of the aforemen 
tioned qualities, add greatly to its usefulness and 
desirability because of the elimination of Cum 
brous, complicated equipment ordinarily required 
in large heating and Welding installations. The 
actual capacity of a mixer of the type herein 
described has been found to be approximately 
2000 cubic feet per hour. 
The capacity at the annular line of mixing is 

increased Without increasing the restriction of 
the passage at that point. Furthermore, the 
mass of metal Surrounding the mixer is increased 
considerably above that of conventional devices 
without an undue increase in size, and the re 
striction of the passage at the annular line of 
mixing is reduced to a value Where the lengths 
of the adjacent passages are no longer critical, 
In the following claims the term 'oxygen' in 

cludes any combustion-supporting gas, and the 
term “acetylene' includes any combustible gas. 
What is claimed is: 
1. An injector type blowpipe mixer provided 

With means having a frusto-conical passage ter 
minating in an annular injector orifice for one 
gas, an annular axially narrow outlet passage 
from which another gas is caused to flow radi 
ally to Ward Said annular injector orifice, a rela 
tively long frusto-conical gas mixing chamber 
into Which a frusto-conical jet of gas is adapted 
to be discharged by said annular injector orifice, 
the radial Width of Said gas mixing chamber 
being substantially greater than that of said in 
jector orifice, and a relatively long annular dis 
charge chamber into which said gas mixing 
chamber merges for the flow and further mix 
ing of gases discharged from said mixing cham 
ber, the connection between said mixing cham 
ber and said discharge chamber being entirely 
unrestricted. 

2. An injector type blowpipe mixer provided 
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With means having a plurality of longitudinal 
paSSages for acetylene, and, in radially and out 
Wardly Spaced relation thereto, a plurality of 
longitudinal passages for Oxygen, an annular 
oxygen distributing chamber at the discharge end 
of said oxygen passages, Said means also having 
a frusto-conical passage terminating in an annu 
lar OXygen injector Orifice and connected through 
out to said distributing chamber, an annular ax 
ially narrow outlet passage at which the dis 
charge ends of said acetylene passages terminate 
at right angles and from which acetylene is 
caused to flow radially outWardly toward said 
annular injector orifice, a relatively long frusto 
conical gas mixing chamber into Which a frusto 
conical jet of oxygen is adapted to be discharged 
by said annular injector orifice, and a relatively 
long annular discharge chamber into which said 
gas mixing chamber merges for the flow and fur 
ther mixing of mixed gases discharged from said 
mixing chamber, the cross section of said annu 
lar discharge chamber increasing from the outlet 
of said gas mixing chamber to the end of said 
discharge chamber. 

3. An injector type mixer plug comprising, in 
axial alignment, a conduit portion and a portion 
having a frusto-conical mixer surface, and a 
gradually tapered terminal, said conduit portion 
having a core surrounded by a plurality of lon 
gitudinal passages for acetylene, and, in radial 
ly and outwardly spaced relation thereto, a plu 
rality of longitudinal passages for oxygen, said 
conduit portion having an annular groove at the 
discharge end of said oxygen passages, the for 
Ward end of Said conduit portion having a frus 
to-conical injector Surface extending from said 
groove and being separated from the rear end of 
said conical mixer Surface around said core by 
an annular axially narrow outlet passage at 
which the discharge ends of said acetylene pas 
sages terminate at right angles and from which 
acetylene is caused to flow radially outwardly 
toward said frusto-conical injector surface, said 
gradually tapered terminal extending from said 
conical mixer surface. 

4. A metal injector type mixer plug comprising, 
in axial alignment, a conduit portion, a portion 
having a conical mixer surface and a gradually 
tapered terminal, said conduit portion having a 
plurality of longitudinal passages for acetylene, 
and, in radially and outwardly spaced relation 
thereto, a plurality of longitudinal passages for 
oxygen, said conduit portion having an annular 
groove at the discharge end of Said oxygen pas 
sages, the forward end of said conduit portion 
having a frusto-conical injector surface extend 
ing from said groove and being separated from 
the rear end of said conical mixer Surface by an 
annular axially narrow outlet passage at Which 
the discharge ends of said acetylene passagester 
minate at right angles and from which acetylene 
is caused to flow radially OutWardly toward said 
frusto-conical injector surface, and said gradual 
ly tapered terminal extending from said conical 
mixer surface and having a rounded end. 

5. In an oxy-acetylene injector type blowpipe 
mixer provided with an outlet member having a 
frusto-conical recess terminating in a cylindrical 
passage, a plug adapted to cooperate with said 
outlet member and comprising, in axial align 
ment, a conduit portion, a frusto-conical mixer 
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surface and a tapered terminal, said conduit por 
tion having a core surrounded by a plurality of 
longitudinal passages for acetylene, and, in radi 
ally and outwardly spaced relation thereto, a plu 
rality of longitudinal passages for oxygen, said 
conduit portion having an annular groove at the 
discharge end of Said oxygen passages which is 
adapted to form. With Said Conical recess an an 
nular oxygen distributing chamber, the forward 
end of said conduit portion having a frusto-coni 
cal outer surface adapted to fornia. With Said frus 
to-conical recess a frusto-conical oxygen passage 
terminating in an annular injector orifice con 
nected throughout to said distributing chamber, 
the forward end of said conduit portion being sep 
arated from the rear end of said frusto-conical 
mixer surface around said core by an annular 
axially narrow Outlet passage at Which the dis 
charge ends of said acetylene passages terminate 
at right angles and from which acetylene is 
caused to flow radially outwardly, said frusto 
conical mixer surface being adapted to form with 
said frusto-conical recess a relatively long frusto 
conical gas mixing chamber into which the oxy 
gen is discharged by said annular injector orifice, 
and said tapered terminal being adapted to ex 
tend centrally into said cylindrical passage to 
form a discharge chamber of increasing cross 
Section for the flow and further mixing of mixed 
gases discharged from said frusto-conical gas 
mixing chamber. 

6. In an Oxy-acetylene injector type blowpipe 
mixer provided with a metal outlet member hav 
ing a frusto-conical recess terminating in a cy 
lindrical passage, a metal plug adapted to coop 
erate with said outlet member and comprising, in 
axial alignment, a conduit portion, a frusto-con 
ical mixer surface and a gradually tapered ter 
minal, said conduit portion having a core sur 
rounded by a plurality of longitudinal passages 
for acetylene, and, in radially and outwardly 
spaced relation thereto, a plurality of longitudi 
nal passages for oxygen, said conduit portion 
having an annular groove at the discharge end 
of said oxygen passages which is adapted to form 
With said conical recess an annular oxygen dis 
tributing chamber, the forward end of said con 
duit portion having a frusto-conical outer sur 
face adapted to form. With said frusto-conical re 
CeSs a frust.0-cOnical Oxygen passage terminating 
in an annular injector orifice connected through 
Out to said distributing chamber, the forward end 
of Said conduit portion being separated from the 
rear end of Said frusto-conical mixer Surface 
around said core by an annular axially narrow 
Outlet passage at Which the discharge ends of 
said acetylene passages terminate at right angles 
and from Which acetylene is caused to flow radi 
ally outwardly, said frusto-conical mixer surface 
being adapted to form. With said frusto-conical 
recess a relatively long frusto-conical gas mix 
ing chamber into which the oxygen is discharged 
by said annular injector orifice, and said grad 
ually tapered terminal being adapted to extend 
centrally into said cylindrical passage to form a 
relatively long annular discharge chamber of in 
creasing cross section for the flow and further 
mixing of mixed gases discharged from said frus 
to-conical gas mixing chamber. 

SAMUEL R, OLDHAMI. 


