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ABSTRACT OF THE DISCLOSURE 

This invention relates broadly to a new apparatus and 
method for improved intermixing of ?uids. 
More particularly, this invention relates to an improved 

method and apparatus whereby fuel gas is added to an 
oxidizing stream through a porous surface. The invention 
is particularly applicable to oXy-fuel gas scar?ng burners 
but is not limited thereto. 

For removing metal from wide areas it is usual to em 
ploy a number of approximately parallel jets which pref 
erably touch one another and merge into a wide stream 
where they strike the workpiece. The jets may be dis 
charged from separate tips located close to one another 
transversely across the metal workpiece, or from spaced 
jet ori?ces in the face of a block tip, with the jets close 
enough together to form what is in effect a blanket of 
oxygen directed against the metal surface. In previous 
designs fuel metering ports were located adjacent the jet 
ori?ces to introduce fuel to the scar?ng oxygen stream. 
The ports were generally locatedin the block tip and 
were transversely located so as to introduce fuel to the 
oxygen blanket at spaced locations across the width of 
the oxygen blanket. The ports comprised a series of dis 
crete openings which were connected to a supply of fuel 
gas. One of the di?iculties with the prior art form of 
scar?ng burner is that spatter from the work enters the 
fuel metering ports of the scar?ng burner. These ports 
are, generally within perfect line of sight of the work and 
therefore spatter is free to land in the ends of the ports 
and clog them. The clogging of the ports results in an 
uneven mixture of the fuel gas with the oxygen blanket 
and this in turn causes irregular metal removal. 

‘Scar?ng machines are speci?cally designed to remove 
surface irregularities and thus it is of paramount import 
ance to provide an even mixture of fuel gas and oxygen 
across the. surface of the treated metal so that the metal 
removal is uniform. Clogged fuel ports cannot, there 
fore, be tolerated and whenever the ports are clogged up 
the machine ‘must be shut down and cleaned. The cleaning 
is bothersome and expensive in that each port must be 
individually treated by re-drilling, etc. 

It is accordingly an object of my invention to provide a 
more e?icient method and apparatus for scar?ng metal 
surfaces. A further object is to alleviate the expense and 
delay caused by the clogging of the fuel ports in the con 
ventional scar?ng burner. Another object of my inven 
tion is to provide a new medium thru which fuel gas is 
uniformly distributed to an oxygen stream. 
~°While the inventive concepts herein set out were devel 

oped while seeking to solve the gas mixing problems of 
a certain industry, namely, the steel industry, I do not 
feel that my inventive concepts are restricted to applica 
tions in that ?eld. It is accordingly a further object of my 
invention to provide a more accurate and dependable way 
to mix ?uids which may be utilized in any commercial 
or private activity. 

5 

10 

15 

20 

30 

35 

45 

50 

55 

60 

65 

70 

3,503,557 
Patented Mar. 31, 1970 

2 
Other features, objects and advantages will appear from 

the following more detailed description of illustrative em 
bodiments of the invention, which will now be given in 
conjunction with the accompanying drawings. 

In the drawings: 
FIGURE 1 is a view of a conventional scar?ng burner 

nozzle, cutting into the surface of a material; 
FIGURE 2 is a view, partly in section, of a portion of 

a conventional nozzle, illustrating the oxygen and fuel gas 
ports; 
FIGURE 3 is a view, partly in section, of an illus 

trative embodiment of this invention; and 
FIGURES 4 and 5 illustrate variousdevices for secur 

ing the porous element in place. 
A metal workpiece, shown in FIGURE 1 as a billet 10, 

travels along a mill table or conveyor in the direction 
indicated by the arrow in the drawing. Scar?ng torch 11 
is connected to a suitable torch holder, not shown and is 
arranged to scarf the top surface of the workpiece. It is 
generally easier to manipulate the workpiece relative to 
the tool rather than vice versa. As shown in FIGURE 2 
the torch has a large transverse dimension d so that the 
total transverse area of the workpiece may be scarfed in 
one pass. The scar?ng torch is arranged at an angle to 
the surface of the workpiece as shown in FIGURE 1. 
The highly oxidizing stream of gas, consumes and removes 
the defective surfaces of the billet and thereby puts the 
surface of the billet in condition for rolling, etc. 
The inlet ports for the oxygen and fuel gas in the con 

ventional burner are. shown schematically in FIGURE 1 
and more clearly in the sectional representation, FIG 
URE 2. The burner nose 13 is made of copper and has 
a forward face 14 with a slotted portion 12 therein. The 
slotted portion has a rectangular cross section as shown 
in FIGURE 2. The inlet ports 16 for the oxygen are lo 
cated in the rear face 15 of the slotted portion and com 
prise discrete openings transversely spaced across the 
nozzle. The. inlet ports are in communication, via conduits 
17, with an oxygen manifold 18 which is supplied with 
oxygen under pressure from any conventional source. The 
inlet ports are spaced close enough together to form what 
is in effect a blanket of oxygen directed against the metal 
surface of the workpiece. The fuel gas inlets 19 are lo 
cated along the lines of intersection of faces 20 and 21 
with rear face 15 and comprise discrete openings trans 
versely spaced across the said lines. The openings are in 
communication with a fuel gas manifold via conduits 23. 
The fuel gas manifold may also be located in the rear 
ward portion of the nozzle and may be supplied from any 
suitable source of fuel gas. The manifold system has not 
been extensively described in that it forms no real part 
of the step forward in the art which this application is 
attempting to cover. A suitable manifold system is de 
scribed in the United States Letters Patent No. 2,346,718 
to I. L. Anderson issued on April 18, 1944. 
The system of fuel gas inlet ports illustrated in FIG 

URE 2 is defective in at least two respects. Firstly the 
openings or inlets 19 are discrete, relatively small and are 
located close to the scar?ng action. As a result, spatter 
from the scar?ng action often enters the inlets, hardens 
and clogs them. The fuel gas is therefore unable to enter 
the oxygen stream and uneven scar?ng results. The second 
major defect is that the spaced fuel gas inlet ports do not 
provide for an evenly distributed ?ow of fuel gas into the 
oxygen stream. 
The embodiment shown in FIGURE 3 was devised in 

an attempt to alleviate the de?ciencies noted above in the 
conventional scar?ng nozzle. The oxygen inlet port sys 
tem 16, 17 and associated manifold 18 have not been 
changed. The fuel gas inlet port system has been replaced 
with an improved system which will now be described. 
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Channels have been machined in the upper 20 and lower 
21 surfaces of the slotted portion. The channels are indi— 
cated generally by reference numerals 26 27 and extend 
transversely across the scar?ng nozzle. Only the structure 
of the upper fuel gas inlet supply system will now be de 
scribed in detail, it being understood that the lower system 
is structurally comparable. The upper portion of the 
channel 26 is utilized as a fuel gas gallery 28 which is 
connected to the supply manifold by means of conduits 
30. The lower portion of the upper gallery is closed by 
means of a porous ceramic or metal plate 29. This plate 
extends the full width of the channel and separates the 
fuel gas gallery from the slotted portion 12. The plate 
29 may be made of a suitable porous ceramic material, 
mesh screen or compressed mesh. It has been found that 
a compressed mesh of stainless steel wire is a highly suit 
able material. The porous material accomplishes two pur 
poses. Firstly it provides a continuous area of openings all 
the way across the nozzle and is thus less subject to clog 
ging with slag and other foreign matter. Secondly it pro 
vides for a more even distribution of fuel gas ?ow into 
the transverse length of a more or less continuous sheet 
of oxygen so as to avoid regions of extreme thermal con 
ditioning in the oxygen stream. The porous material and 
the pressure in the fuel gas supply system must be selected 
so that an adequate supply of the fuel gas enters the oxy 
gen blanket. 

For best results the porous surface should be of an 
elongated rectangular con?guration although a series of 
square or circular porous openings might be used. It is, of 
course, obvious that when the porous surface is interrupted 
the continuous transverse blending feature is affected. 

In operation, oxygen gas is supplied to the oxygen man 
ifold 18 and is transmitted to the slotted portion 12 by 
conduits 17. At the same time a supply of fuel gas is 
forced through the conduits 30 into the galleries 28. The 
fuel gas then completely ?lls the galleries and proceeds to 
pass through the porous plate 29 and combine with the 
oxygen blanket. By utilizing a pair of plates one on either 
side of the oxygen stream a greater supply of fuel gas 
may combine therewith in a more uniform manner. 
FIGURES 4 and 5 illustrate various means for securing 

the porous material to the nozzle. In FIGURE 4 metal 
clips are used to lock the material in place. FIGURE 5 
illustrates that the nozzle may be recessed 36 to accept 
the porous material. In both of the aforementioned views 
the material may be readily removed and replaced. In 
FIGURE 3 the material is bonded by suitable means to 
the nozzle and replacement is relatively more di?icult. 
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Herctofore, when the gas emitting ports clogged up they 

had to be redrilled or the nozzle replaced. Now the porous 
material may be removed and replaced quite easily and as 
a result the equipment is subject to much less down time. 
Any suitable fuel gas may be used in combination with 

the oxygen blanket. Natural gas is often used due to its 
abundance, cost and properties. 
As mentioned previously the inventive concepts in 

volved in this disclosure may be applied in any instance 
where ?uids are intermixed and it is desired that a com 
plete and uniform intermixing be obtained. The concepts 
can be applied to other ?ame cutting tips, commercial 
heating equipment, various chemical processes etc. The 
?uids mixed may be either liquids or gases or combina 
tions thereof. ‘ 

While illustrative forms of apparatus and methods in 
accordance with the invention have been described and 
shown herein, it will be understood that numerous changes 
may be made without departing from the general princi 
ples and scope of the invention. 

I claim: 
1. A scar?ng burner comprising a nozzle having a trans 

versally slotted opening therein for discharging a scar?ng 
gas stream, said slotted opening having rear and side 
walls, discrete oxygen inlet ports through said rear wall, 
means to supply oxygen to said inlet ports, fuel gas supply 
means extending over substantially the entire length of 
each of said side walls, said side walls comprised in part 
over substantially their entire length of porous metal 
means forming a gas passage between said fuel gas supply 
means and said slot. 
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