
June 12, 1945. M. H. WGTON 2,378,346 
APPARATUS FOR MIXING AND BURNING FUEL 

Filed June 17, 1940 2. Sheets-Sheet 

9 Z2/ a A'. 24. Azé 

Air if I 
S. ?ize l NEL pSr. X Sé 
Alex 

3. Y33 AYS 22 3a Z7 

É 3 
2 

2. 
N S. 
3 

216 s 
N 

s al 
Mr. AS 3. 

s 

ZA. 
Z 

. 

Z722/eza227 
Azazz /Z &zeréza 

ae a ?eat. I 
4%zzéeas: 

| 

  

  

  

  

  

  

    

  

  

  

  



June 12, 1945. M. H. WGTON 2,378,346 
APPARATUS FOR MIXING AND BURNING FUEL 

Filed June 17, 1940 2 Sheets-Sheet 2 

a 

V12 

2 
Z722/e7azor 

M62 zz /Z. Z22%22 

11227-262-2s. 

  

  



Patented June 12, 1945 2,378,346 

UNITED STATES PATENT OFFICE 
2,378,346 

APPARATUs FoR MDNG AND FUE, BURNING 
Matt H. Wigton, Chicago, Ill., assignor to The 

* Bastian-Blessing Company, Chicago, I., a cor 
poration of Illinois 
Application June 17, 1940, Seria No. 340,897 

10 Claims. (C. 158-2.4) 

This invention relates to an apparatus for the 
burning of fuel, and is a continuation in part of 
the application on the method of mixing and 
burning fuel which has matured into Patent No. 
2,335,330, November 30, 1943. In the particular 
form here shown, it comprises a torch which in 
cludes means for receiving and mixing fuel and 
oxygen or fuel and air, and for conducting a mix 
ture to a point of burning. It includes, also, 
means for conducting an unmixed supply of . O 
oxygen or air to the point of burning. One ob 
ject of the invention is to provide means for 
efficient burning of the so-called "slow burning" 
gases. Typical of these gases is butane. 
invention is not limited to the burning of butane. 
The details of burning and the specific objects 
of the method of burning will be set out below. 
The apparatus of the present invention, showing 
two forms of mechanism suitable for carrying 
out this method, is illustrated in the accompany 
ing drawings wherein: 

Figure 1 is a longitudinal section through the 
burner tip and associated parts; 

Figure 2 is an elevational view of the tip base; 
Figure 3 is an end view of the base of Fig 

lure 2; 
Figure 4 is a longitudinal section view of the 

tip sleeve; 
Figure 5 is an end view of the sleeve; 
Figure 6 is an elevation of the tip core; 
Figure 7 is an end view of the core; 
Figure 8 is a bottom view of a welding or cut 

ting tool appropriate for the employment of the 
tips herein described and shown; 

Figure 9 is a diagrammatic illustration of the 
flame operation of my tip, as contrasted to the 
application of the prior art tips; 

Figure 10 is an axial longitudinal section 
through a variant form of my device; and 

Figures 11, 12, 13, 14 and 15 are fragmentary 
end views of cores similar to that shown in Fig. 7 
but showing different styles of slots or grooves 
that may be provided in the core for preheat 
ports. 

Like parts are designated by like characters 
throughout the specification and the drawings. 

Referring, for example, to Figure 8, I illus 
trate a tool appropriate for use with my nozzle. 
It includes, for example, a body portion 40 pro 
vide with a pipe or line 6, adapted, for example, 
to take high pressure oxygen controlled by any 
suitable valve, which may be controlled by the 
handle or lever 4, mounted in any suitable fash 
ion on the tool body 40. 

The 
5 

and 7a, gontrolled, respectively, by any suitable 
valve handles 42 and 43. The line may be emi 
ployed for directing oxygen, preferably under low 
pressure, whereas the line 6 may be employed 
to deliver oxygen at higher pressure. The line 
a may be employed to deliver an appropriate 

fuel, such, for example, as butane. All three 
passages extend to a head portion provided with 
an inlet 2 for the passage 6, and inlets 3 and 3a 
for the passages 7 and 7a, respectively. 
As shown, the head has a generally tapered 

enlarged cavity 8 formed in it. The passage 9, 
which is a continuation of the passage 2, enters 
the cavity 8 at its apex. The cavity 8 has an annu 
lar enlargement fo which is in communication 
with the passage 3d, which delivers fuel thereto. 
An annular enlargement f2 is formed in the cav 
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ity 8 and the passage 3 communicates with this 
enlargement 2, and may deliver low pressure 
oxygen thereto. The head may have an exteriorly 
threaded extension 3 within which a part of the 
cavity 8 is formed and which receives in threaded 
engagement a tip retainer 4, which includes a 
portion 5, preferably provided on its interior 
with a retaining shoulder 5a. 
The tip comprises a base 6 which corresponds 

in shape generally to the cavity 8. A longitudi 
nal passage 7 is formed in the tip. This pas 
Sage is enlarged adjacent its downstream end to 
form a shoulder 8. It may, also, be interiorly 
threaded as at 9 to receive the tip core as will 
be described below. The base 6 is grooved or 
cut away as at 20 to provide what is in effect a 
continuation or extension of the enlargement f2 
of the cavity 8. The base is also cut away or 
grooved as at 2 to provide what is in effect an 
extension or continuation of the enlargement to 
of the cavity 8. Thus, when the base is in place, 
one annular passage is formed about its exte 
rior by the grooves 2 and 20, and a second an 
nular passage is formed by the grooves 0 and 2, 
these passages being in communication, respec 
tively, with the passages or ducts 3 and 3a. 
Running through the base are one or more 

longitudinal passages 22 which communicate With 
the cutaway portion 20 and extend to the Outer 
or downstream end of the base. For each passage 
22 there is formed a passage 23 which extends 
from the space 2 at an incline and enters the 
passage 22. Thus, fluid in the spaces to and 
2 flows into the passages 22. The Outer or down 
stream end of the base may be provided with a 
raised land 24. 
Associated with the tip base is a tip core 

I illustrate two additional passage members T 55 formed generally of a body portion 25 which 

  



2 
is provided with a central bore or passage 2, the 
upper or upstream end of which may be en 
larged as at 2 if desired. The outside of the 
core is tapered or inclined as at 28 and a plu 
rality of preferably symmetrically arranged slots 
or grooves 29 are formed in the exterior of the 
core. As shown, particularly in Figure 7, these 
slots or grooves are preferably arranged radially 
or generally radially with respect to the center 
of the core and their depth is relatively greater 
than their width it being understood that where 
the words "radially arranged' are used in the 
Context it means an arrangement wherein the 
slots are disposed with their major cross-sectional 
dimension disposed generally upon radii related 
to a common point or projection preferably fall 
ing within the cutting port. This is true even 
at the Outer or downstream end of the tip. They 
may advantageously be of generally rectangular 
cross section and of generally constant width. 
It will be understood, however, that these slots 
may be varied in shape and cross section. It is 
important, however, that the slots be of suffi 
cient depth in relation to their width to provide 
a Substantial Space at the inner end of each 
slot, for a purpose which will later be brought 
out in detail. 
At its inner or upstream end, the core may 

be reduced and threaded as at 30 to be received 
in the correspondingly threaded portion 9 of the 
base. Adjacent the threading Or the reduced 
portion, the core is provided with an angularly 
disposed shoulder 3. This angle in the particu 
lar form shown is of approximately 15 degrees 
with respect to a line drawn at right angles to 
the central longitudinal axis of the core. 

Associated, also, with the core and base and 
surrounding the core is a core sleeve comprising 
a generally hollow body 32 which may be shoul 
dered at its upstream end as at 33. The upper 
edge of the central bore is preferably rounded 
as at 34. The sleeve is tapered as at 35. In 
ternally the size and shape of the taper corre 
spond generally to the external size and shape 
of the tapered portion 28 of the core 25. As 
shown, the angle of inclination of the sleeve 
with respect to its central longitudinal axis is 
10 degrees, and the corresponding angle of in 
clination of the exterior of the tapered portion 
of the sleeve is 6 degrees. The taper, of course, 
reduces the diameter of the internal bore or Space 
36 formed within the sleeve. 
The parts are assembled generally as shown, 

the core being screwed or otherwise placed in 
engagement with the base; the sleeve is posi 
tioned about the core and the parts are then held 
in place by the retainer 4 and the shoulder 5a. 
The raised land 24 assists in preventing leakage 
and otherwise in spacing the parts. 
High pressure oxygen is supplied through the 

conduit 6. Low pressure oxygen is Supplied 
through the conduit T. and fuel for mixing there 
with through the conduit Ta. The mixed low pres 
sure oxygen and fuel passes downwardly through 
the apertures 22 to the space 37, thence through 
the space 38, and finally out through the bore 
36 for use. The gas is delivered to the low pres 
sure oxygen passing downwardly through the 
passage 22 by means of the inclined passages 23. 
Thus, butane mixed with Oxygen is moving down 
wardly through the passages 22. It emerges from 
the downstream end of these passages into the 
more or less irregular, annular space 3 formed 
between the lower end of the base 6, the upper 
end of the sleeve 32, the land 24 and the in 

O 

5 

20 

25 

30 

2,878,346 
clined shoulder . The angular relationship 
of these parts is such that as the mixed gas and 
Oxygen move through the space just mentioned, 
they are sufficiently disturbed to remove strati 
fication and, thus, to cause satisfactory aand uni 
form mixing. The spaces are, however, of such 
size, shape and angular disposition that recti 
lineal flow free from eddies due to obstructions 
is provided. 
As the now properly mixed gas and oxygen 

move downwardly from the space 37 into the an 
nular space 38 between the core 25 and the sleeve 
32, they finally enter the grooves or slots 29 and 
are discharged at the outer or downstream end 
of these slots. These mixed jets of gas and oxy 
gen, when they burn, form what are called the 
"preheating flames.' Since they begin inside of 
the outer end of the bore 36, they are to some de 
gree protected and controlled, and since these 
"preheating flames' are relatively deep in a 
radial direction, they are not materially diluted 
by the air about them and satisfactory preheat 
ing, burning conditions prevail. This is accom 
plished in part by the arrangement of the direc 
tion and the dimensions of the “preheating 
flames,' which are in turn controlled by the 
shape and depth of the slots 29 and by the posi 
tioning of the downstream end of the core suffi 
ciently within the downstream end of the sleeve. 
The proportions of gas and low pressure oxygen 
are so controlled as to provide a completely 
oxidized mixture, and when the preheating jets 
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burn, they do so without the necessity of the ad 
dition of any atmospheric air. Any entrainment 
of atmospheric air with the jets is incidental and 
is not relied upon in producing or supporting the 
necessary combustion. 

In Figure 10, I. illustrate a variant form of my 
device in which a portion of the head is illus 
trated, as at a. Within it is the member 6a, 
corresponding to the member 6 in Figures 1 and 
following, although of modified form, shown, 
for example, as having a generally cylindrical 
exterior. It is provided with a plurality of pas 
sages 22a, through which properly mixed low 
pressure Oxygen and fuel are delivered to the 
space 44. The member fa is exteriorly screw 
threaded as at 3d to receive the retainer Aa, 
which has an inwardly extending flange 45 abut 
ting against an enlargement 47 on the sleeve 
32a. Within the sleeve is the tip 25a, having a 
central passage 26a in communication with the 
high pressure oxygen outlet d. 
The mixed low pressure oxygen and fuel passes 

downwardly from the space 44, along a plurality 
of slots 50. These slots 50 communicate with a 
space 5, in communication with a plurality of 
slots 29d, corresponding in size and form to the 
slots 29 of Figure 7. 

Different forms of slots or grooves may be used. 
Ordinarily, only a single type of groove would be 
used in any core but two or more might be used in 
the same core. A straight-sided groove 5 having 
a pointed inner end 52 may be provided as shown 
in Fig. 11, or a straight-sided groove 57 having a 
more or less curved or circular enlargement 5 
at its inner end might be used as shown in Fig. 
15. Other forms may involve a groove 55 hav 
ing a triangular cross-section as shown in Fig. 
12 or a groove 54 whose sides diverge toward its 
inner end which is wider than its outer end as 
illustrated in Fig. 14. A further modification 
of the groove 29 may be provided such as groove 
58 shown in Fig. 13 which has a more or less 
curved or circular enlargement 59 with its inner 
end restricted as at 60. In each or all of them, 



2,878,346 
however, the radial depth of the slot is greater 
than the peripheral width of the slot and, pref 
erably, the radial depth is substantially greater 
than the peripheral width. 
Although there is shown an operative form of 

the device, it will be understood that many 
changes in the form, shape and arrangement of 
parts might be made without departing from the 
spirit of this invention, and it is wished that the 
showing be taken as, in a sense, diagrammatic. 
And although the device has been described 

above as a cutting torch, it is not limited to that 
use and may be used as a heating torch general 
ly for any purposes for which a heating torch 
can be used, and it is not limited to cutting. 
The use and the operation of this invention 

are as follows: 
The apparatus herewith disclosed, while its use 

is not limited to the burning of any particular 
gas, is of special advantage in supplying a more 
useful source of heat for preheating steel or other 
metal for cutting or wherever rapid heating is 
desired. It is particularly advantageous in uti 
lizing relatively slow burning gases such as gases 
which burn with the rate of burning of hydro 
gen or even slower-that is to say, burning these 
gases with oxygen as the combustion supporting 
medium. Such slow burning gases may be dif 
ferentiated from fast burning gases of which 
acetylene is typical. 
The desired burning of such gases is accom 

plished by the tip shown herewith which is so de 
signed that the gases can be supplied at a higher 
speed than is possible with conventional tips and, 
thus, a greater heat input is applied at a higher 
temperature to a highly localized surface. My 
apparatus and method also produce economies of 
fuel and oxygen, and permit the cutting of a nar 
rower kerf. 
The structure of the present invention oper 

ates to carry out the following steps: 
1. The fuel and low pressure oxygen are pro 

portionately mixed; 
2. They are, then, mingled with a flow free 

from turbulence or fluctuation; 
3. They, then, pass through an annular pas 

Sage; 
4. They are, then, conducted into suitable pas 

sages free of any shoulders, sharp corners or other 
obstructions, avoiding both turbulence and pulsa 
tion; 

5. The gases, then, pass to the burner ports, 
producing a flame, the character of which is de 
termined by the Construction shown. 
In the particular embodiment shown, the tip 

is positioned in a head or suitable means for 
holding the tip and for supplying gas to it. The 
base 6 preferably provides a part which may be 
used for all tip sizes-that is to say, it will re 
ceive a variety of different tips 25. It comprises 
means for receiving the core tip and sleeve and 
means for proportionally mixing the fuel and the 
gas which supports combustion. The seat upon 
which the tip is seated comprises a part of the 
base and is so formed that dirt is prevented from 
lodging upon it. The gases are mixed by con 
ducting the fuel gas into the oxygen passage 
through smaller tributary passages at a pres 
sure equal to or preferably greater than the oxy 
gen pressure. In case of restriction of the tip, 
the fuel gas will prevent the Oxygen from backing 
up into the fuel line and the construction also 
causes the fuel gas to flow into the oxygen stream 
in a manner which provides proportional mixing. 

After being proportionally mixed, the gases 
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3. 
tend to dissolve or to diffuse into each other. 
This does not take place instantaneously and it 
is important to provide, as the present mecha 
nism and method do provide, for mixing and dis 
Solving of the gases as completely as possible 
to avoid uneven combustion. The passages and 
parts of the apparatus herewith disclosed are so 
shaped as to hasten the mixing and solution of 
the gases. They prevent stratification and pro 
vide some mingling free from turbulence, pulsa 
tion or irregularity which would produce uneven 
burning. The relationship of the area of the an 
nular passage defined between the tip and the 
tip sleeve to the area of the passages 29 formed 
in the tip itself allows the gas to flow into the 
preheat ports-that is to say, the discharge ends 
of the passages 29-at a low velocity without be 
ing affected by shoulders or other obstructions. 
The burner port itself, as shown particularly in 
Figure 7, Consists of a number of relatively nar 
row and relatively deep slots arranged generally 
radially around the Center-that is to say, around 
the outlet end of the oxygen port 26. 
This design anticipates adjustment of the 

flame to a completely balanced mixture of five to 
six cubic feet of oxygen to one cubic foot of com 
mercial propane, as compared to 4.5 cubic feet of 
Oxygen to One cubic. foot of propane, as used in 
other equipment now produced. Atmospheric 
oxygen is not relied on. This flame has a higher . 
temperature and a higher rate of flame propoga 
tion than one which contains less oxygen and de 
pends on additional oxygen from the atmosphere. 
This is due to the fact that additional oxygen 
from the atmosphere also carries with it four 
parts of inert gas, which cools the flame and re 
duces the rate of flame propagation. My method 
and apparatus reduce the quantity of additional 
oxygen from the atmosphere which is burned, 
and thus eliminate very largely the taking up of 
the inert gas which is present in the atmosphere. 
In considering the slots 29, it is important that 
they be relatively narrow as compared to their 
depth and that they extend as close to the cen 
ter of the tip as is practicable. Actually in Fig 
ures 1 and 7, in order to avoid confusion of the 
lines of the drawings, their inner Surfaces are 
shown as spaced from the passage 26 farther than 
would be the case in practice. In practice, the 
inner surfaces of these slots 29 are preferably as 
close to the walls of the passage 26 as structural 
and manufacturing conditions will permit. 
While I find a generally rectilinear cross sec 

tion desirable, it will be understood that my pri 
mary purpose is to provide a substantially large 
space at the bottom of each of the slots 29 or 
29a for delivering against the metal a jet of Con 
pletely oxidized mixture, which does not rely at 
all on atmospheric oxygen. The form of the pas 
sages might be considerably varied. Thus, a 
slight inward convergence is practical, or the in 
ner ends of the apertures might be somewhat 
rounded or arcuate in croSS section. The advan 
tage of the sharp corners, however, is that the 
corners obtain in effect a pilot result, since the 
gases which flow down the corners are retarded 
enough at these points to assist in piloting the 
stream even though the main portion of the 
stream is moving at a rate greatly in excess of 
the rate of flame propagation for the fuel used. 
thereby being effective to maintain ignition and 
to prevent the flame from being blown from the 
tip. 

In the use of my device, as contrasted, for 
example, with prior art tips, Figure 9 illustrates 
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in the light full line, at 90, the shape of my 
fully oxidized jet. Since it does not depend on 
atmospheric air, its zone of ignition is at the 
end of the tip at the inner side of the jet, and 
completes its burning as at ac in Figure 9. As 
the jet leaves the tip, the Outer portion of the 
jet mixes with the atmospheric air and pro 
duces a shielding flame of lower temperature, 
which, however, has some advantage in preheat 
ing the metal under treatment as the tip is ad 
vanced to cross the work. This outer flame is 
indicated as at 9. It is the ignition Zone, how 
ever, as at ac, which defines the width of the 
kerf cut and the amount of metal which has 
to be oxidized in order to cut through the Work. 
In the earlier tips, where the delivery slots 29 
are parabolic or circular in cross section or are 
arranged with converging walls, the jets rely on 
atmospheric oxygen for complete combustion, 
and the form of the actual cutting flame is : 
shown in Figure 9 in dotted line, as at 92, 92, with 
the zone of ignition on the exterior of the flame. 
In contacting the metal, as at y-y, this results 
in a wider kerf, and the necessity of oxidizing 
a greater volume of metal in order to complete 
the cut. 
To Summarize, I employ an oxygen-rich mix 

ture, adding to the fuel the full amount of oxy 
gen for complete combustion of the preheating 
jets or flames, as shown in the space bounded 
by the lines 90. I do this by providing in the 
slots 29 an inner space, near the passage 26, 
of substantial croSS Sectional area, down which 
the completely combustible mixture is delivered. 
The inner portion of the jet is shielded or sep 
arated from the outside air by a substantial flame 
wall, as shown at 9. 
Where a parabolic or circular or converging 

wall slot is employed, if there is any area of de 
livery of a completely combustible and shielded 
mixture, which is dubious, it is so much smaller 
than the corresponding area in the jet in my 
structure and method that it cannot have the 
efficient heating effect necessary to obtain an 
economical and an efficient result. It becomes 
necessary, in Such tips, to rely on the supply of 
oxygen from the atmospheric air. For this rea 
son the ignition point or Zone of the prior art 
jet is On the outside of the flame, as shown at y, 
whereas my ignition point is on the inner side 
Or edge of each jet, as at ac. The result is actu 
ally a narrower kerf or width of metal to be 
oxidized. 

Furthermore, since in my method and appa 
ratus the portions of the flame which actually 
contact the metal at the heating point are closer 
together, they are concentrated on the surface 
of the steel, the two closely approached heating 
areas reinforcing each other and decreasing the 
amount of Steel which has to be burned to make 
the cut. I concentrate the hottest part of the 
flame On a narrower area than is practical or 
possible with any prior art tip known to me. 
The net results are that less fuel is needed 

because of the time and temperature relation 
ship, it requiring less fuel to heat a smaller vol 
ume of steel, and my jet or tip, involving the 
heating of a Smaller area of the steel to make 
the cut. Less oxygen is needed since a smaller 
amount of oxygen is necessary in order to sat 
isfy the lower volume of fuel employed. Also, 
less oxygen is required because less steel needs 
to be Oxidized, due to the Smaller volume of 
weight of steel removed in the Smaller kerf. 

It will be understood, of course, that in the 
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operation of the device, the high pressure oxy 
gen, supplied for burning the metal, is con 
trolled by the lever 4 and the operator, as he 
moves the tip across the Work, is preheating the 
metal by the jets, bounded within the lines 90, 
and is burning the metal by supplying the high 
pressure oxygen to the preheated area. The low 
pressure oxygen may be controlled in relation 
to the fuel by any appropriate setting of the 
valves 42 and 43. 
The purpose of this arrangement is to provide 

that the gases burning near the center of the 
flame may be shielded from the atmosphere so 
that this higher temperature flame may be pro 
duced. This effect, combined with the com 
pletely mixed non-turbulent flow of the gases 
which allows a hotter, more concentrated flame 
which burns more rapidly, thereby reduces the 
amount of time necessary to bring the surface 
upon which the flame is impinged to a given 
temperature. 
A principle which is involved in the present 

invention includes mixing and guiding means in 
which the proportionately mixed gases are re 
directed at a generally obtuse angle for the pur 
pose of "stirring' these gases to break up what 
ever stratification may have taken place and, 
thus, to cause uniform and satisfactory mixing 
throughout. 

I claim: 
1. A blowpipe including a tip sleeve having a 

Smooth inner wall free from sharp surfaces, a 
Core member having a Smooth Outer contour sub 
stantially longitudinally coextensive with the in 
ner wall of the sleeve at its inner end and spaced 
from Said wall throughout the major portion of 
the Cooperating surfaces of the core member and 
sleeve, Said core member terminating at its outer 
end a short distance within the sleeve to provide 
a receSS, Said Core member having a longitudi 
nal bore and a plurality of radially arranged 
slots formed in its outer surface and terminat 
ing at Said recess, the peripheral width of said 
slots being less than their radial depth and being 
Spaced from each other an angular distance sub 
stantially less than 90, and a head member hav 
ing a plurality of passageways therethrough and 
Supporting Said core member and tip sleeve with 
the sleeve turned outwardly at its inner end to 
provide a shoulder for securement, one of said 
passages communicating with said bore and the 
other passages constituting bifurcated passages 
receiving fuel through one branch and a con 
bustion supporting gas through the other branch, 
said fuel and gas being mingled within the head 
and discharged into a mixing chamber bounded 

. Over a portion of one Wall thereof by the out 

60 

65 

wardly flared portion of the sleeve and having an 
outlet leading to said slots between said tip sleeve 
Surface and the Outer contour of the core men 
ber, which outlet is bounded upon one side by 
the rounded edge of said flared portion. 

2. In a burner, a sleeve, a tip member tele 
scoped in said sleeve, said sleeve and tip member 
having Smooth Walls throughout their telescop 
ing portions which walls are Spaced from each 
other at their inner ends and throughout a major 
portion of their length to provide an annular 
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passageway, said tip member having a longi 
tudinal bore and a plurality of generally radially 
arranged slots of generally uniform peripheral 
width formed in its Wall at its Outer end, the 
width of Said slots being less than their depth 
and being spaced from each other an angular dis 
tance substantially less than 90, the inner Sur 
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face of said slots approaching close to said axial 
bore, and means for supporting the tip member 
and sleeve at their inner. ends including a head 
member. 

3. A blowpipe cutting tip for slow burning gases 
including a core having a passage terminating 
at the outer end in a cutting port and a plurality 
of slots in its outer wall cut radially with respect 
to the cutting port to a depth providing an inner 
wall separated from the cutting port by a thin 
partition of core stock, and a sleeve received 
externally upon the core and defining therewith 
a Smooth walled annular passage between them 
throughout the major portion of their telescop 
ing length, said slots terminating in preheat ports 
of a radial depth substantially greater than their 
width and said sleeve providing a wall circums 
ferentially engaging the core at its port end and 
extending beyond the plane of said preheat ports 
to provide a peripheral boundary Wall of the slots 
at said engagement to provide conduits, said 
boundary wall and inner wall converging in the 
direction of the preheat ports to confine the dis 
charge of gases to the preheat ports as defined. 

4. In a blowpipe tip having a plurality of bifur 
cated passages with converging branches con 
necting with each other at an acute angle and 
terminating in a circular chamber, the combi 
nation of outer and inner tip members providing 
spaced circular walls defining an outlet from Said 
chamber in the form of a Substantially annular 
passageway having a rounded edge at its mouth, 
said walls being substantially Smooth beyond said 
rounded edge throughout their length and termi 
nating in an inward taper on the outer wall, said 
inner tip member having a plurality of burner 
ports comprising openings longer than they are 
wide arranged with the longer dimensions dis 
posed radially and with adjacent openings spaced 
from each other an angular distance of Substan 
tially less than 90, and conduit means intercon 
necting said annular passageway and said ports 
and having elongated inlets opening upon the 
inner wall of the annular passageway beginning 
at a point within the annular passageway in a 
groove progressively deepened radially to the 
radial depth of said longer dimension, Said 
rounded edge causing a stirring of the fast-flow 
ing gases flowing through Said passages and said 
passageway and conduit means conducting said 
stirred gases to the ports for discharge in a 
stream therefrom substantially free from turbu 
lence. 

5. In a blowpipe tip having a plurality of pas 
Sages convergirag and connecting with each other 
at an acute angle and terminating in a circular 
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fast-flowing gases flowing through said passages 
at a rate of flow greater than the rate of flame 
propagation of said fuel, and said passageway 
and conduit means conducting said stirred gases 
to the burner nozzle for discharge in a stream 
therefrom substantially free from turbulence. 

6. A blowpipe tip for slow burning gases com 
prising means defining a plurality of flow accel 
erating conduits terminating in ports longer than 
they are wide, said conduits comprising slots hav 
ing bottom walls which are parallel with the 
longitudinal axis of the tip and outer walls defin 
ing a tapering frusto-conical surface of revolu 
tion at its outer end, said ports being arranged 
angularly with respect to each other a distance 
substantially less than 90° to provide a predeter 
mined pattern wherein the burning of the gases 
at an edge remote from the center of the tip 
shields the inner portions of adjacent flames from 
entrainment of atmosphere whereby the gases 
may burn without reliance upon oxygen in the 
atmosphere, and means providing a wall extend 
ing beyond the ports to define a peripheral bound 
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chamber for mixing a slow burning gas and Oxy 
gen in proportions capable of supporting com 
plete combustion without reliance upon atmos 
pheric oxygen, spaced circular walls defining an 
outlet from said chamber characterized by a sin 
gle passageway having a rounded edge at its 
mouth, said single passageway being substan 
tially smooth for a substantial length and termi 
nating in a tapering wall, a port for discharging 
a stream of oxygen for cutting metal, a plurality 
of burner nozzles comprising openings longer 
than they are wide arranged according to a pre 
determined pattern with respect to the Oxygen 
port with adjacent openings spaced from each 
other a distance less than their longer dimen 
Sion, and conduit means having elongated inlets 
opening into the single passageway and begin 
ning at a point well within the single passage 
Way, Said rounded edge causing a stirring of the 
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ary for the ports to assist said remote edge in 
shielding said inner portions from entrainment 
of air. 

7. In a burner, a sleeve having a smooth inner 
Wall free from obstructions, a tip member having 
a smooth outer surface positioned within said 
sleeve and Spaced from the inner surface of said 
sleeve to provide an annular channel free from 
obstructions, said tip member having a longitudi 
nal bore and a plurality of generally radially 
arranged slots of generally uniform width formed 
in its outer Surface inwardly of the channel and 
with the outer surface circumferentially in con 
tact with the sleeve at the end thereof, said slots 
terminating in ports the peripheral width of said. 
ports being less than their depth and angularly 
Spaced with respect to adjacent ports substan 
tially less than 90, and a head member, said tip 
and sleeve being secured to the head member 
with the sleeve extending at its outer end a pre 
determined distance beyond the tip member. 

8. In a burner for slow burning gases, a head 
having a circular land thereon, a tip member 
Secured to the head and having a longitudinal 
passage therethrough adapted to receive cutting 
Oxygen from a source of oxygen under pressure 
through the head, a plurality of generally radially 
arranged slots whose inner edges are closely 
spaced to the passage, a sleeve member telescoped 
on Said tip member and having a smooth inner 
Surface Spaced from the tip at the end thereof 
proximate to the land, means for holding the up 
per end of the sleeve against said land to provide 
a mixing chamber inside the land, said slotster 
minating at the end of the tip member in ports 
the radial dimension of which is substantially 
greater than the peripheral width thereof, ad 
jacent ports being spaced angularly with respect 
to each other substantially less than 90°, means 
for delivering a mixture of slow burning gas and 
oxygen to said slots through said mixing cham 
ber including bifurcated passages in the head 
receiving and mixing fuel and a combustion sup 
porting gas, and means for confining and accel 
erating the flow of the mixture in the slots to 
the ports including an inwardly tapering wall on 
the sleeve extending a slight distance beyond 
the ports and held in contact with the outer sur 
face of the tip means in relationship to the en 
Esment between the end of the sleeve and said 
alC. 
9. In a burner for slow burning gases, a sleeve 
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having a smooth inner Wall free from obstruc 
tions, a tip member having a Smooth outer wall 
throughout the length of the sleeve and Sup 
ported at the front end thereof circumferentially 
in engagement with the sleeve and spaced from 
the inner wall of the sleeve Over a major portion 
of the remaining length thereof, said tip having 
a passage for cutting Oxygen terminating in a 
cutting port and having a plurality of slots 
formed in its outer Surface arranged generally 
radially with respect to the cutting port, the pe 
ripheral width of said slots being less than their 
depth at the exposed end of the tip and arranged 
with respect to adjacent slots an angular dis 
tance substantially less than 90, and a head 
member supporting the sleeve and tip as a uni 
tary assembly with respect to each other at their 
back ends with the sleeve extending beyond the 
tip a predetermined distance. 

10. A tip for a blowpipe comprising a core 
member having a smooth Outer contour and a 
plurality of radially arranged slots circumfer 
entially spaced angularly a distance substantially 
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less than 90 and whose radial dimension is 
greater than the peripheral dimension, and 
whose cross Section has at least two corners 
which provide sharp corners, a sleeve member 
received over the core member and spaced there 
from for a substantial distance to provide an 
annular passageway around the core member, 
said sleeve member having a Wall tapering into 
contact with the core at a point intermediate 
the ends of said slots and extending beyond the 
core to provide an outer wall for the slots, a gas 
mixing chamber in said tip at the rear thereof, 
and means for directing flow into the passage 
way including a rounded lip upon one of the 
members bounding the mouth of Said annular 
passageway, said tapering Wall and the portion 
of said slots above the point of contact between 
the wall and the core member comprising means 
for varying gradually the cross Section config 
uration of the paths the gases travel beyond said 
ided lip and immediately prior to combus 
ion. 
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