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The present invention relates to improvements 
in gas burners in which the gases are pre-mixed, 
in particular to welding or cutting 'blowpipes, with 
a view to avoiding ‘what are called “?ash 
backs” or “injector ignition.” Devices are 
known, located either in the induced gas or in 
the mixture of both gases, for overcoming these 
drawbacks without causing an excessive loss ‘of 
pressure head. These devices give good results 
for blowpipes- which operate under a feed pres 
sure for vthe drawn-in gas coming within the 
range of pressures 'for which they have been 
designed; for example, so called low-pressure 
oxy-acetylene blowpipes- are designed for feed 
pressures of 8 grams per square centimetre and 
with the aforementioned devices, they operate 
without ?ash backs at all pressures between 0 
and ‘100 grams per square centimetre; However, 
it has been found that th'isis no longer true 
when the upper limit "of the normal (operating 
pressure ofa blowpipeis substantially exceeded, 
for example when, in the case of ‘the above blow 
pipes, use is made as the induced gas, of acetyl 
ene reaching the blowpipe ‘under high pressure, 
for example, 400 grams per ‘square centimetre. 
The object of the present 'inventionis to 

overcome “this drawback and,‘ therefore,- to'in 
crease the scope of‘ useof ‘the ‘burners inques 
'tion; 

For gas burners in which ‘the gases are pre 
mixed, and which are already provided-‘with the 
aforesaid devices with a view to avoiding ?ash 
backs,’ the invention consists in providing for 
the gas which ‘acts as "an impeller, or inducing 
gas, ‘inlet ducts having a section, a length and. ,l 
a shape which will ensure laminary'flow of said 
inducing gas through said ducts.- ‘These ducts 
vare arranged either ‘in the blowpipe handle or in 
the inducing gas inlet piping to the vblowpipe 
burner in case it is ‘not-provided'w-ith ‘a handle, 
and in all ‘cases, in» that portion ofrtheihandle 
or of the piping which ‘immediately precedes the 
injector. 

If, for structural reasons, it is not 'possible'to 
place ‘the‘in'jector and ‘the ducts according to 
the invention in ‘the immediatevic'inity of one 
another, these ducts are placed: at a certain dis 
tance, preferably as short as possible, upstream 
with respect to the injector and 'it'is then neces 
sary that ?ow shall remain laminary between‘ 
the downstream .endof these ducts and the in 
jector, that 'is,..said .flow shall .not assume an 
unstable jformwhich Jis intermediary between 
laminary ‘flow and» turbulent f?ow. . 
In ‘the gas burners of the “type referred ‘to’ 
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above, the ducts have, for 1‘ manufacturing ; rea 
sons, diameters whichare large relative ‘to their 
length and, hence, the ducts - do not“ permit 
la-minary flow of vgases therethrough. As al 
ready stated, when ‘the pressure of thelinduc'ed 
gas (acetylene for instance? 'is~high‘,-?as'hbacks 
occur. By providing for the inducing gas (oxygen 
for instance) a lammary-"?ow, said gas passes 
through the injector ‘with an increased speed 
and enters the mixer at a great ‘spee‘dlso that 
the speed of the mixture of vthe induced and 
inducing gases is always greater than the speed 
of propagation of the ?ame through. said mix 
ture. Consequently‘, ?ashbacks do‘ not "occur. 
According to the invention, one or several mem 
bers are placed within the duct for the burner 
inducing gas of present-day blowpipes (which 
duct, owing to its usual circular shape anddi 
ameter, does not per se ensure a laminary flow 
for the gas), whichmembers form with the said 
duct a plurality of ducts which enable laminary 
?ow to be obtained; these members may, for ex 
ample, be located in the duct passing ‘through 
the blowpipe handle. It has been found that the 
length of each-such duct should 'be at least equal 
to ten times its ‘greatestetransverse dimension. 
With aview- to avoiding an excessive losssof 

pressure head‘ in these-ducts, theemember's in 
question are of reducedthickness, say. onemilli 
metre. I . 

It should ‘be pointed out that, in most. Lexy 
acetylene blowpipes, then?ow >of~acety1ene is 
laminary as a result ofitslpassage through the 
annular channel between (the injector and the 
mixer, and-also due‘ to the section,.,the_.shape 
and the length of said channel; howevenlit ‘has 
been found that- this arrangement, although 
necessary, is not sufficient to avoid ?ash'éb‘acks, 
even when making use of the aforesaid devices; 
the arrangement according to the inventidncdn 
tributes, in such case, in providing adequate 
safety when added to these devices. 
The ?gures of the. accompanying, drawing 

show various forms of ‘embodiment .of .the inven 
tionin the .caseof an oxy-acetylene .blowpipevin 
which the oxygen serves. as the inducing ‘gasp. 
Figure .1 .is a longitudinal-section :of ,theiirear 

section of ‘the blowpipe'from :the mixer to- the 
‘inlets for the two ‘gases into?thezblowpiper 
Figure 2 is a section taken. along thearplane 

A—A'of Figure 1. r ' ' 

Figures ‘3 and '4 show; in» section,v along~>tliris 
same planeA-A, other forms-of embodiment of 
‘the present ‘invention: ’ ' 

According to Figurelitheoxygen' acting'as‘an 
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inducing gas is introduced under pressure into 
the blowpipe handle i, through the connection 2 
and enters the rectilinear duct 3 which passes 
through the handle. This duct does not per se 
ensure a laminary ?ow of the oxygen. To accom 
plish such laminary ?ow, the duct is provided. 
with an internal tube 4, the wall of which is one 
millimetre thick and which may be made of’ 
metal. The ends 5, 5' of said tube are ‘split in 
the form of a cross and are bent back so as to 
bear on the wall of the duct 3 and thus prevent 
said tube from shifting in position. The length 
of said tube 4 is ten times its inner diameter or 
ten times the difference between the inner diam 
eter of the duct 3 and the outer diameter of 4; 
whichever of these two values is the larger. 
Moreover, it has been found that the e?‘iciency 
of this tube is at a maximum when the inner 
cross-sectional area of the tube and the cross 
sectional area of the annular section between the 
outer wall of the tube and the inner wall of the 
duct are respectively proportional to the circum 
ference of the inner wall of the tube and the sum 
of the circumferences of the inner wall of the 
duct and the outer wall of the tube. Algebraical 
ly, this may be expressed: 

1rd, 1r(d3+d2) 
where A1 is the inner cross-sectional area of the 
tube, A2 is the area of the cross-section between 
the outer wall of the tube and the inner wall of 
vthe duct, (11 is the inner diameter of the tube, (12 
is the outer diameter of the tube, and d: is the 
inner diameter of the duct, but 

as) 4 4 4 

then 

4 {media . 
> V 71111 .7F(d3+d2) 

cancelling, we have 

d32—d22 
‘maids ‘it 

or the inner diameter of the tube is equal to the 
di?’erence between the inner diameter of the 
duct and the outer diameter of the tube. In 
other words, the hydraulic radii of the tube pas 
sage within the tube and the annular passage 
between the tube and the duct wall are equal. 
The oxygen issuing from the conduits 3 and 4 

in the form of laminary streams ?ows into the 
injector 1 through the conduit 6; this conduit 6, 
which is of small section, does not transform this 
laminary flow into an unstable ?ow preceding 
turbulent ?ow, or into a turbulent ?ow because 
its length is under ten times its diameter, 
and it has been found that when a laminary 
?ow from a ?rst duct enters a second duct of 
a diameter smaller than the diameter of the 
?rst duct, said ?ow remains laminary if the 
length of the second duct is under ten times its 
diameter; the same remark is applicable to the 

i flow of the oxygen into the injector as far as 
the immediate proximity of the ori?ce 1' thereof. 
Theacetylene ?ows through the conduit 8 pass 

ing through the blowpipe handle under a pressure 
of about 400 grams per cm2. and it is ‘drawn in by 

‘ the oxygen ?owing out of the injector ori?ce T’, 
which is adjustable, for example by means of a 
needle valve 9, and the oxy-acetylene mixture 
?ows throughthe mixer i0. During its travel 
around the annular-shaped injector, the. acet 
_;ylenehasalaminary?ow.f . 
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According to Figure 3, the member 4a in— 

troduced into the duct 3a is a thin strip having 
a section in the shape of a Z, the ends, of which 
are more or less held against movement in the 
duct by friction. ' 7 

According to Figure 4, this member 4?) has a 
cross-section in the shape of two Z’s crossing each 
other and it is made of two trough parts united 
by means of a few, tack welds. 
In both the latter examples, the length of these 

members is equal to ten times the largest trans 
verse dimension of each duct thus obtained, that 
is, ten times the diameter of the duct 3a in re 
spect of Fig. 3, and ten times the radius of the 
duct 3b in respect of Fig. 4. 

I claim: . c 

l. A gas burner having an injector, a mixer, 
means including a ?rst duct for carrying a com 
bustible gas to the injector, means including a 
second duct for carrying a combustion-support 
ing gas to the injector, said means including said 
?rst duct, said means including said second duct, 
and said injector being so constructed and ar 
ranged that the combustion-supporting gas acts 
as the inducing gas and the combustible gas acts 
as the induced gas in the injector, and a laminar 
?ow-producing structure in said second duct com 
prising at least one elongated member extending 
rectilinearly longitudinally thereof and substan 
tially coextensive therewith, said elongated mem 
ber being of such con?guration that said second 
duct is divided into a plurality of parallel pas 
sages, the lengths of said passages being at least 
ten times as great as their largest transverse 
dimensions, whereby the combustion-supporting 
gas passing therethrough to the injector is main 
tained in a laminar state. I ' 

2. The apparatus de?ned in claim 1 in which 
said elongated member is a cylindrical tube spaced 
from the duct wall to provide a central passage 
within the tube and an annular passage between 
the tube and the duct wall. ' 

3. The apparatus of claim~2 in which each end 
of said tube has longitudinally-seperated sections 
splayed outwardly to bearagainst the inner wall 
of said second duct. 7 - ' 

4. The apparatus of claim 1 in which said elon 
gated member is a cylindrical tube spaced from 
the wall of said second duct to provide a central 
passage within the tube and an annular passage 
between the tube and the duct wall, said second 
duct and said tube being‘ of such dimensions 
that the hydraulic radii of said central passage 
and said annular passage are equal. 

5.’ The apparatus of claim 1 in which said 
elongated member has a substantially Z-shaped 
cross-section. ' ' 

6. The apparatus of claim 1 in which said elon 
gated member has a cross-section substantially 
in the form of two inter-connected Z’s. 

' 7. A gas burner having an injector, a mixer, a 
?rst duct extending substantially parallel to the 
injector for supplying a combustible gas thereto, 

. a second duct extending substantially. parallel to 
theinjector and said ?rst duct for supplying .a 
combustion-supporting gas to the injector, and 
a pair of spaced transversely-extending conduits 
connecting said ?rst and second ducts, respec 
tively, to said injector, the transversely extending 
conduit connecting the second duct to the injec 
tor having a length lessthan ten times its trans 
,verse dimension, and, a laminar ?ow-producing 
structure in said second gas .duct comprising at 
least one elongated member extending rectilinear 
1y ,longitudmally thereof and substantially coex 
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tensive therewith, said elongated member be 
ing of such con?guration that said second duct is 
divided into a plurality of parallel passages, the 
length of each of said passages being at least ten 
times as great as the largest transverse dimension 
of the passage, so that the combustion-support 
ing gas passing through said passage is main 
tained in a laminar state. 

8. A gas burner including an injector having 
a central passage and an annular passage sur 
rounding the central passage, a mixer to which 
said central passage and said annular passage 
lead, a ?rst duct connected at one end to the 
annular passage in the injector for supplying a 
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combustible gas to the mixer, a second duct con- 10 
nected at one end to the central passage in the 
injector for supplying a combustion-supporting 
gas to the mixer, and a laminar flow-producing 
structure in said second gas duct comprising at 
least one elongated member within said second 
duct extending rectilinearly longitudinally there 
of and substantially coextensive therewith, said 
elongated member being of such con?guration 
that said second duct is divided into a plurality 
of parallel passages, the length of each of said 
passages being at least ten times as great as the 

25 

largest transverse dimension of the passage, so 
that the combustion-supporting gas passing 
through said passages is maintained in a laminar 
state. 

SUZANNE SIMONE DENISE LE RENARD 
NEE HERRENSCHMIDT. 
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