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This invention relates to a gas mixer, and 
more particularly to a gas mixer including an 
injector which may be used for mixing two gases 
by injecting one gas, under pressure, into the 
other. 
application to a gas-air torch, to which use, how 
ever, it is not limited. 
In the art of applying heat by means of a 

heating instrumentality such as a blowpipe or a 
torch, a single blowpipe or torch is ordinarily used 10 
with a selected stem, tip, or the like, of a capacity 
appropriate to the work to be done. A mixing 
injector of metal is commonly employed to pro 
vide the gas mixture which is used by the blow 
pipe or torch. Upon undertaking a different kind' 15 
of work with such apparatus, it is usually neces 
sary to change the gas pressure, as by a needle 
valve, and to employ. a steri, tip, or the like, 
of different capacity, which generally requires, 
also, the use of a mixer of different capacity. 20 
Furthermore, the difficulty of drilling and center 

The invention is especially useful in its 5 

ing the small orifices which are required in the 
smaller sizes of mixing injectors when made of 
metal, and the difficulty of the alternative proc 
ess of swedging the injector over a wire in order 25 
to produce the necessary small orifice, makes such 
metal injectors, expensive. Still further, when 
the pressure of the gas passing through the mix 
ing injector is reduced, the flame no longer re 
mains neutral. Finally, because of the very small 80 : The same injector may, therefore, be used with orifices which are employed in the Smaller mixing 
injectors, it is necessary to Screen the gas coming 
to these injectors to prevent stoppage of the ori 
fices by impurities in the gas. 
One object of the invention, therefore, is to 3 

provide a gas mixer whereby one gas may be 
aspirated by another to form a gas mixture of 
substantially constant proportions over a wide 
range of pressure of the aspirating gas. Another 
object is to provide a heating instrumentality in- 40 
cluding a gas mixer having a mixing injector 
which can be used with different gas pressures 
and with a plurality of tips of different capacities, 
to the end that each change of gas pressure and 
of tip will not also require a change of mixing in- 45 
jector. Another object is the provision of a mix 
ing injector in inexpensive form. A further ob 
ject is the provision of a mixing indector which 
will tend to produce a neutral flame regardless 
of the gas pressure. 
provision of such an injector in a form which will 
not require screening of gas coming to it in order 
to prevent stoppage of its orifice. 
The above and other objects and novel features 

Still a further object is the 60 

ling description taken with the accompanying 
drawing, in which: 

Fig. 1 is a broken longitudinal mid-section 
through a gas-air torch to which the invention 
is applied; 

Fig. 2 is a fragmental elevation of the torch 
illustrated in Fig. 1, partly in longitudinal mid- . 
Section, shown on an enlarged scale; 

Fig. 3 is a cross section of the torch taken on 
the line III-III of Fig. 2; ... " 

Fig. 4 is an enlarged longitudinal mid-section 
through the mixing injector illustrated in Figs. 1 
and 2. 

Fig. 5 is a similar enlarged mid-section through 
a different form of mixing injector; and 

Fig. 6 is a fragmental view, similar to Fig. 2, 
of a torch to which the mixing injector shown in 
Fig. 5 is applied. 
According to the present invention, an injector 

formed of resilient material is employed to pro- , 
ject a gas under pressure into another gas under 
a lesser pressure, or to project a gas under pres 
sure across atmospheric vents thereby aspirating 
air along with it, in order to mix- the two gases 
and to propel the gas mixture away from the 
mixing point to a point of use. Because the mix 
ing injector is formed of resilient deformable ma 
terial, the orifice therein will expand with greater 
pressure of gas passing forwardly therethrough 
and Will contract with lower pressure of such gas. 
widely different gas pressure and with different 
stems, tips, or the like for doing different kinds 
of work. If a fixed diameter orifice were used, 
variation in acetylene pressure would cause varia 
tion of the velocity, but insufficient variation in 
the quantity of acetylene flowing through the 
orifice to give a substantially constant mixture 
with the variable quantity of air aspirated by 
the different acetylene velocity, and hence the 
flame characteristics would change with chang 
ing acetylene pressures. It has been found that 
the use of a substantially soft rubber injector, 
preferably of substantially conical form having 
an axial orifice pierced through its apex, will be 
self-acting and will automatically control the 
flow of acetylene in accordance with its pressure. 
The self-acting resilient orifice of the injector of 
this invention will set up a condition within the 
gas mixer such that the velocity of the acetylene 
passing through the injector tends to remain sub 
stantially constant irrespective of variations of 
acetylene pressure. Actually, this acetylene 
velocity varies in accordance with its pressure, 

of the invention will be apparent from the follow- 55 and by virtue of the expansible and contractible 

  



the hand-gripping element. 

2. 
orifice, the volume of acetylene flowing through 
the orifice varies. However, the variation in 
velocity is only sufficient to aspirate the correct 
amount of air to combine with the variable Quan 
tity of acetylene flowing through the orifice to 
produce a mixture capable of maintaining the 
flame characteristics substantially constant, even 
until the flame is extinguished. As a result of 
such constant flame characteristics, there is but 
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tends forwardly to an inwardly projecting ana. 
nular shoulder 2 at the rear end of a chamber 
2 formed in the body coaxially with the cavity 
2. An axial passage 2 extends forwardly from 
the chamber 25 to the internally threaded for 
ward end of the body 2 in which the rear end 
of the stem or tip T is connected. The rear end 
of stem T constitutes a throat member in the 
forward end of passage 2 between the mixer 

a slight problem of backfires such as occur in 10 M and the main passage of stem T. An axial 
the ordinary gas-air torch having an orifice of 
fixed size designed for use over a certain limited 
range of pressures. In the ordinary torch, when 
an attempt is made to use at a low pressure an 
injector which is designed for a relatively high 
pressure, the acetylene enriched mixture pro 
duced at the low pressure is very susceptible to 
the propagation of backfires. In the device of 
the present invention, however, the ratio of gas 
to air in the combustible mixture is substantially 
the same at any pressure of the gas because of 
the variation in the injector Orifice size in ac 
cordance with the pressure, and the danger of 
backfires is therefore negligible. Finally, should 
a backfire occur it will close the orifice in the 
injector momentarily, thereby acting to prevent 
passage of a burning or combustible mixture back 
of the injector. The injector may be constructed 
in different forms, two being illustrated in the 
drawing by way of example. 

In the embodiment which is illustrated in Figs. 
1 to 4, inclusive, there is shown a gas-air torch 
comprising a handle H, a mixing assembly M, 
and a stem or tip T, all operatively connected to 
gether in Series. 
The handle H comprises a hand-gripping ele 

ment 0, which may be formed of wood, having 
an axial passage extending therethrough, ter 
minating in an enlarged cavity f2 at the for 
ward end of the hand-gripping element. A gas 
conduit 3 having its rear end formed as a hOSe 
engaging nipple f4 extends through the axial 
passage in the hand-gripping element H, and 
is connected at its forward end, as by silver 
soldering, to a socket member 5 which fits 
snugly into the cavity f2 at the forward end of 

A locking nut f is 
threaded on the gas conduit 3 and bears against 
the rear end of the hand-gripping element to 
hold the gas conduit 3 and the socket member 
5 in place. The socket member 5 is formed 

with an annular flange 7 on its forward end 
which contacts the forward end of the hand 
gripping element 0 when the socket member is 
in place. The socket member has an axial pas 
Sage 18 therein which extends forwardly from its 
connection with the gas conduit 3 to an inter 
nally threaded socket 9 coaxial with the pas 
sage 8. Thus, the handle H has an axial gas 
passage therethrough comprising the passage 
through the gas conduit 3, the passage 
through the socket member 5, and the internal 
ly threaded socket 9 at the forward end of the 
socket member 5. 
The mixing assembly M comprises a body 20, 

having its rear end externally threaded, as at 2, 
for connection with the internal threads in the 
socket 19. The forward end of the body 20 is 
internally threaded, as at 22, for engagement 
with the stem or tip T. Part of the periphery 
of the body 20 is formed as a hexagonal nut in 
order that a wrench may grip the body in mak 
ing these connections. 
An internally threaded axial cavity 23 is 

passage of varying diameter thus extends com 
pletely through the body 20 from the handle to 
the stem or tip. 
The body 2 of the mixing assembly M is 

8 slightly reduced in section immediately ahead of 
the external thread thereon and behind the 
hexagonal nut section, so that, when the mix 
ing assembly is screwed into the socket member 
l, an annular space 2 is provided between the 

20 body 2 and the socket member 15 ahead of the 

is open to atmosphere. 

38 

40 

SS 

(80 

65 

connecting threads. Furthermore, the body and 
the socket member are so shaped that this space 

Radial air holes 28 are 
formed in the reduced section of the body 20 and 
extend from the atmosphere into the chamber 
25. It is here noted that the outer ends of these 
radial air passages lie in the annular space 27 
and are thereby protected from stoppage. 
An injector or injector nozzle 29 is disposed 

in the chamber 25 in a position to project gas 
coming to the mixing assembly from the handle 
across the chamber and into the axial passage 
2. The injector 29 will thus produce a sub 
atmospheric pressure in the chamber 25, and will 
aspirate air from the chamber 25 into the pas 
sage 26. There the gas which is discharged by 
the injector will mix with the air, in a well 
known manner. 
The injector 29 is made of elastic resilient ma 

terial, as soft rubber, and in the embodiment 
which is illustrated in Figs. 1, 2, and 4, the in 
jector is of hollow conical shape and has an 
outwardly projecting flange 30 at its rear end. 
The injector is inserted into the mixing body 
20 through the cavity 23 and is held in place by 
means of a screw plug. 3, the forward end of 
which bears upon the rear end of the injector 29 . 
and compresses its annular fange 30 between 
the forward end of the screw plug and the an 
nular shoulder 24 at the forward end of the 
cavity 28. The screw plug has an axial pas 
Sage, as a metering orifice 2, extending there 
through, and also has a kerf 33 in its; rear end 
by means of which a screw driver or like in 
strument may be employed to screw the plug in 

the cavity 2 at the rear of the mixing body 
. 
Since the injector 29 is made of resilient ma 

terial, as soft rubber, it is inexpensive to manu 
facture. The orifice therein may be pierced by 
a needle after the injector nozzle blank is in 
place in the mixing assembly. The metering 
orifice in the screw plug serves conveniently 
as a guide for the piercing needle. After pierc 
ing, the resiliency of the material of which the 
injector is formed closes, the orifice therein. 
Chas under pressure coming to the injector, how 
ever, expands the latter and opens the orifice 
at a predetermined pressure (see dotted lines, 

70 Fig. 4). Accordingly, the greater the pressure 
of the gas coming to the injector the larger, will 
be the Cross-sectional area of the orifice. Con 
versely, the lower the pressure of the gas coming 
to the injector the smaller will be the cross-sec 

formed in the rear end of the body 20, and ex- 7 tional area of the orifice. Thus, the volume of 
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gas passing through the injector varies with the 
pressure of the gas coming to the torch, but the 
velocity of the gas passing through the mixer 
tends to remain constant so that air will be 
aspirated in an amount directly proportional to 
the volume of gas passing therethrough. As the 
pressure of the gas is reduced, the orifice diam 
eter will likewise be reduced, which will cause 
the fame to remain in a neutral condition until 
the self-closing orifice returns to normally 
closed position and the fame is extinguished. 
Obviously, the sizes of the openings of the radial 
passages 28 into the chamber 26 are substantial 
ly independent of the deformation of the aspira 
tor injector nozzle 29 so that an adequate supply 
of gas through the passages 28 may be main 
tained at all pressures of the gas discharge from 
the nozzle 2. It will also be apparent that if 
impurities clog the orifice, the pressure behind 
the impurities will build up and the Orifice will 
expand until the impurities pass therethrough. 
The stem or tip T which is illustrated in Fig. 1 

is a gooseneck sten and tip combined, being ex 
ternally threaded at its rear end for attachment 
to the threads 22 at the forward end of the mix 
ing assembly M. Obviously, other types of stems 
or tips might be substituted for the one which is 
illustrated. 
In the embodiment which is illustrated in Figs, 

5 and 6, the injector 29' employed is not conical 
but is a disc of deformable resilient material 
which is supported adjacent to its edges, the 
major portion of the front face of the injector 
being otherwise free of support. Otherwise, the 
construction is precisely the same as that which 
has already been described. Clearly, an orifice 
may be pierced in the disc injector 29' exactly as 
in the conical injector 29. Furthermore, the re 
siliency of the material will tend to close the 
orifice in the disc injector exactly as is the case 
with the conical injector; and pressure behind the 
disc will tend to bow it forwardly and to open the 
orifice. The dotted line in Fig. 5 illustrates the 
action of pressure upon the disc form of injector. 

- From the foregoing, it will be apparent that the 
present invention provides a mixing injector 
which can be used with different gas pressures 
and with tips of different capacities. Further 
more, the material of which the injectors are 
made is inexpensive and the method of forming 
the orifices in then is easy and cheap, In addi 
tion, expansion and contraction of the orifice 
tends to produce a neutra flame regardless of the 
gas pressure, and also makes unnecessary screen 
ing of the gas, since impurities are easily forced 
through the expansible orifice. 
The embodiments of the invention herein de 

scribed and shown in the accompanying drawing 
are presented merely as examples of how the in 
vention may be applied. Other forms, differing 
in detail but not in principle from those here 
disclosed, will, of course, suggest themselves to 
those skilled in the art, 

claim 
i. in a gas mixer including a chamber, a first 

gas passage, and a second gas passage opening 
into said chamber: an injector communicating 
with said first gas passage and arranged to dis 
charge gas into said chamber, said injector com. 
prising a nozzle having an orifice and being 
formed of an elastic material deformable in re 
sponse to pressure exerted thereon to vary the 
cross-sectional area of said orifice directly in 
accordance with the pressure. 

2. A gas mixer comprising a body having a 

0 

15 

3. 
passage therethrough and a second passage hexes 
in joining the first passage, and an injector 
formed of gas-pressure responsive resilient nae 
terial fixed in the first-mentioned passage and 
provided with a self-closing orifice disposed in a 
position to discharge across the junction of the 
first-mentioned passage with the second. 

3. In a gas mixer including a chamber, a first 
gas paSSage, and a Second gas passage opening 
into said chamber: an injector nozzle of elastic 
material, said nozzle having a self-closing orifice 
communicating with said first passage and are 
ranged to discharge gas into said chamber, said 
nozzle being deformable in response to pressure 
exerted thereon to open said orifice in response 
to a predetermined pressure and thereafter to 
render the cross-sectional area of said orifice 
Substantially directly proportional to the operat 

20 

30 

ing pressure. 
4. In a gas mixer including a chamber, a first 

gaS passage, and a Second gas passage opening 
into said chamber: an injector communicating 
With said first gas passage and arranged to dis 
charge gas into said chamber, said injector com 
prising a nozzle of soft rubber deformable in 
response to pressure exerted thereon, said nozzle 
being provided with an orifice adapted to openin 
accordance with increase of the pressure on said 
nozzle. 

5. In a gas mixer including a chamber, a first 
gas paSSage, and a second gas passage opening 
into said chamber: an injector nozzle communi 
cating with said first passage and arranged to 
discharge gas into said chamber, said nozzle 
having a normally-closed orifice and being formed 
of a material resiliently deformable in response 
to gas pressure exerted thereon to open said ori 
fice an amount in accordance with the pressure. 

40 

50 

55 

60 

65 

70 

75 

6. In a gas mixer including a chamber, a first 
gas passage, and a second gas passage opening 
into said chamber: an injector communicating 
with said first passage and arranged to discharge 
gas into said chamber, said injector comprising a 
rubber member having a normally-closed Orifice, 
said member being deformable in response to 
pressure exerted thereon to open and close said 
orifice in accordance with the preasure of the gas 
passing therethrough. 

7. In a gas mixer including s chamber, a first 
gas passage, and a second gas passage opening 
into said chamber: a hollow conical aspirator in 
jector nozzle communicating with said first 98Ss 
Sage and arranged to discharge gas into said 
chamber, said nozzle being perforated at its aper 
to provide an orifice, said nozzle being formed . 
of resilient material deformable in response to 
pressure exerted thereon to render the cross-sec 
tional area of said orifice substantially propor 
tional to the pressure, said orifice being normally 
closed by the natural resiliency of said materia. 

8. In a gas mixer including a chamber, a first 
SS passage, and a second gas passage opening 
into said chamber: a substantially disc-shape. 
injector communicating with said first 9&SSage 
and arranged to discharge gas into said chamber, 
said injector being formed of resilient deform 
able material and having an orifice therein, said 
injector being deformable in response to gas 
pressure exerted thereon to open said orifice an 
amount directly in accordance with the presse. 

9, In a gas mixer including a chamber, a first 
gas passage, and a second gas passage Operating 
into said chamber: a Substantially disc-shaped 
injector communicating with said first &SS&ge 
and having an orifice arranged to discharge gas 

  



4. 
into said chamber, said injector being supported 
adjacent to its edges, the major portion of the 
front face of said injector being free of Support, 
and said injector being formed of resilient de 
formable material whereby pressure applied bes 
hind said injector will bow said injector for 
wardly, thereby opening said orifice an amount 
directly in accordance with the pressure. 

10. In a heating instrumentality, a gas mixer 
comprising a body having a first passage there 
through including a chamber, and a Second pas 
sage opening into the chamber and adapted to 
communicate with a supply of gas to be aspirated; 
and an injector nozzle Secured in said first pas 
Sage, said nozzle having an orifice for discharg 
ing aspirating gas into said chamber, said nozzle 
being formed of a material resiliently deformable 
in response to pressure changes to vary the cross 
Sectional area of said Orifice directly in accord 
ance with such pressure changes. 

11. In a heating instrumentality, a gas mixer 
comprising a body having a first passage there 
through including a chamber, and a second pas 
Sage opening into the chamber and adapted to 
communicate with a supply of gas to be aspi 
rated; and an injector nozzle secured in said first 
passage, Said nozzle having an Orifice for dis 
charging aspirating gas into said chamber, said. 
nozzle being formed of a material resiliently de 
formable in response to pressure changes to vary 
the cross-sectional area of said orifice directly in 
accordance with such pressure changes; the size 
of the opening of said second passage into said 
chamber being substantially independent of the 
deformation of said nozzle, 

12. In a heating instrumentality, a gas mixer 
comprising a body having therein a chamber, a 
first gas Supply passage and a second gas Supply 
passage terminating in the chamber, and a gas 
discharge passage leading from the chamber; and 
an injector nozzle secured in said first passage 
for discharge into the chamber toward the dis 
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into said chamber, said nozzle being formed of a 
resiliently deformable material and having an 
orifice normally closed by the natural resiliency 
of said material, said nozzle being deformable to 
Open said orifice in response to a predetermined 
gas pressure exerted therein and to vary the 
cross-sectional area of said orifice in accordance 
with variations of the pressure exerted therein; 
the size of the Opening of said second passage 
into said chamber being substantially independ 
ent of the deformation of said nozzle. 

14. In a gas-air torch, a mixer body having a 
longitudinal passage therethrough and substan 
tially radial air ports communicating with the 
longitudinal passage, and an injector formed of 
resilient material having a self-acting gas-pres 
Sure responsive orifice fixed in the longitudinal 
passage through said mixer body in a position to 
discharge across the openings of the airports, 
said injector being deformable in response to 
pressure variations in said orifice to vary the 
Cross-sectional area thereof in accordance with 
the pressure to maintain a substantially constant 
Velocity of gas discharge therefrom. 

15. In a gas-air torch, a mixer body having an 
internally threaded longitudinal cavity formed in 
its rear end extending forwardly to an inwardly 
projecting shoulder at the rear end of a chamber 
formed in the mixer body coaxially with the 
cavity, an injector formed of resilient material 
having a gas discharge orifice the effective Open 
ing of which is responsive to the gas pressure 
acting thereon, and a plug having a longitudinal 
passage therethrough threaded in the cavity in 
said mixer body and holding said injector be 
tween its forward end and the inwardly project 
ing shoulder in said body, said mixer body having 
a longitudinal passage extending forwardly from 
the chamber therein and a passage extending 
therethrough from atmosphere to the chamber. 

16. In a gas-air torch, a mixer body having an 
internally threaded axial cavity formed in its 

charge passage, Said nozzle having an orifice for 
discharging aspirating gas into said chamber, 
and said nozzle being formed of a material re 
siliently deformable in response to pressure 
changes to vary the cross-sectional area of said 
orifice directly in accordance with such pressure 
changes; the size of the Opening of said second 
passage into said chamber being substantially in 
dependent of the deformation of said nozzle. 

13. In a heating instrumentality, a gas mixer 
comprising a body having a first passage there 
through including a chamber, and a second pas 
sage therein joining the first passage in the 
chamber and adapted to communicate with E. 
supply of gas to be aspirated; and an indector 
ROzzle secured in said first passage for discharge 
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rear end extending forwardly to an inwardly 
projecting shoulder at the rear end of a chamber 
formed in the mixer body, coaxially with the 
cavity, an injector formed of resilient material 
having, a gas-pressure responsive gas orifice, and 
a Screw plug having an axial passage there 
through threaded in the cavity in said mixer 
body and holding said injector between its for 
Ward end and the inwardly projecting shoulder in 
said body, said mixer body having an axial pas 
Sage extending forwardly from the chamber 
therein coaxially with the axial passage through 
said Screw plug and a plurality of radial passages 
extending therethrough from atmosphere to the 
chamber. 

E.OYO W. SOUNG. 


