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This invention relates to torches for cut 
ting metal by means of an oxygen jet as 
sisted by one or more heating, or "preheat 
ing', jets composed of a mixture of oxygen 
and a combustible gas. These torches are 
customarily provided with removable and 
interchangeable members or tips, which are 
inserted in or applied to the heads of the 
torches to receive and conduct the gases for 

10 the several jets and to combine the gases for 
the preheating jets. The purpose of this in 
vention is to provide a cutting tip, plug, or 
the like, having important advantages over 
prior cutting members; one of these ad 

ls vantages being the lowness of the pressures 
that can be employed, and another being the 
improved mixing of the gases for the pre 
heating flames, and the increased stability 
of these flames, whether the combustible gas 

20 is one under very low pressure or one under 
substantial pressure. 
The cutting tips heretofore commonly em 

ployed have been suitable for acetylene or 
other gases available under some pounds of 

25 pressure, but are not suitable for use with 
ordinary illuminating gas, which is at a very 
low pressure. For a great deal of cutting, a 
combustible gas of high calorific value, such 
as acetylene for instance, is not really re 

30 quired; and it would be a saving, as well as 
a great convenience, if illuminating gas, 
which is piped everywhere, could be used 
satisfactorily with torches of standard de 
sign and dimensions. 
The limits of space and possible arrange 

ment in the rear ends of tips of these torches 
have made it impossible to drill passages in 
Such number and ...elation as to introduce an 
adequate amount of very low pressure com 
bustible gas to mix. with the high pressure 
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oxygen for the preheating jets. The dif 
ficulty is met in the present invention by a 
construction v.herein the low pressure gas 
for the preheating jets is admitted, not by 
laterally drilled bores, but by means of a 
transverse slot or cut, which slot intervenes 
between each oxygen inlet jet bore and the 
rear or combining end of each preheating 
mixture passage, in such manner that the 

50 oxygen jets striking across the slot entrain a 
full complement of the low-pressure gas. 
The construction produces a very ad 
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vantageous mixing of the gases, and the pre 
heating flames are of excellent character. 

55 These advantages are equally noticeable in 

cases where the combustible gas is under a 
considerable degree of pressure. The tip has 
been found, for example, to give especially 
good results with calorine gas under pres 
Sures of from a few ounces up to 5 pounds, 
or more; calorine being a combustible gas 
With which it is usually somewhat difficult 
to obtain stable and reliable preheating 
flames for cutting purposes. The object of 
the invention is to secure these advantages 
in a construction which is simple and in 
expensive to make, and which is adapted for 
tips of all sizes and with any number of 
preheating jets each provided with its OWIn 
mixing arrangement. 
In the accompanying drawings, forming 

part hereof: 
Fig. 1 is a side view of the forward part 

of a cutting torch, showing the supply con 
dults in elevation, the head of the torch is 
in central vertical section, and the tip in 
elevation; 
E. 2 is an enlarged axial section through 

the tip; 
Fig. 3 is a cross-section on the line 3-8 so 

of Fig. 2; and 
Fig. 4 is a similar view illustrating a 

modification. 
The torch has conduit pipes 2, 3, 4, for 

cutting oxygen, preheating oxygen, and com- 85 
bustible gas, respectively. These pipes form 
part of, or extend through, the handle, arm 
or stock of the torch, and the connections 
at the rear end may be of the customary 
character. It will, therefore, be understood, go 

70 

that the illustration represents an appa 
ratus so designed and connected that the . 
pipe 2 conducts oxygen under high pressure, 
for cutting, the pipe 3 conducts oxygen 
under a lower, but still substantially high, 9 
pressure, to serve the preheating jets, while 
the pipe 4 conducts very low pressure com 
bustible gas, for the same jets. 
The several pipes deliver into ducts 12, 13 

and 14 drilled in the head 5, and having 100 
their forward ends opening, at different 
points, into a truncated conical, or like, cav 
ity 6 in the head. 
The tup 7 has a truncated conical rear 

portion 8, which fits said cavity, and is fin- 105 
ished to make seals therewith between the 
respective gases. Within this sealing por 
tion, the tip is formed with ample annular 
grooves, or circumferential recesses, 9, 10, 
which register, respectively, with the ducts ulo 
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13 and 14 in the head. The duct 12 of the 
head delivers into the rear or upper exten 
sion of the cavity 6, the cutting oxygen there 
entering the rear end of a longitudinal cut 
ting oxygen passage 15, extending through 
the tip and delivering at the forward end 
through the central cutting jet orifice 16. 
In addition to the cutting oxygen passage 

15, these tips are drilled with a plurality of 
longitudinal combustible mixture passages 
17, for delivering a group of preheating 
flame jets, through orifices 18, about and ad 
jacent the cutting oxygen jet. In some in 
stances a single preheating jet, placed ec 
centrically or laterally from the cutting jet 
passage, may be employed. 
The preheating mixture passages are sup 

plied with oxygen for supporting combus 
tion, through restricted bores 19 which are 
drilled longitudinally to intersect the side 
chamber 9. These bores are quite restricted, 
to deliver velocity jets of the high-pressure 
oxygen gas, and are in line with the rear 
ends of the preheating mixture passages 17. 
A comparatively narrow, annular slot or 

cut 20 is made in the rear part of the tip, 
transversely inward from the side chamber 
10, to intersect the alined axes of the bores 
19 and 17. This slot extends inward some 
what beyond the passages 17, still leaving. 
however, sufficient wall about the central 
passage 15, and affords an aspirating cham 
ber, across which strike the jets from the 
oxygen inlets 19, so as to entrain the low, 
or relatively low, pressure combustible gas 
into the exits 21. In this way an ample pro 
portion of low-pressure illuminating gas is 
injected and driven along in mixture with 
oxygen to feed the preheating jets of one 
of these cutting tips. Furthermore, superior 
gas mixing and flame are obtained, either 
with illuminating gas or with other kinds 
of gases under higher pressures, as here 
tofore stated. 
The forward or delivery ends of the oxy 

gen jet bores 19 terminate at the rear face 
of the narrow slot 20. The construction 
does not require the insertion of projecting 
jet nozzles to secure the desired degree of 
aspirating effect, the purpose of the inven 
tion being to obtain a very efficient action 
under the conditions indicated by a very 
simple and inexpensive construction, which 
is well adapted to the restricted space in 
the rear end of the tip. It will be apparent 
that the construction can be readily em 
bodied in small as well as in large or me 
dium sized tips, and in tips of any size hav 
ing numerous preheating jet passages each 
provided with its individual entraining oxy 
gen jet. By properly proportioning the pas 
sages 17 and 19, or 21 and 19, and the width 
of the slot, the exact relation for the desired 
degree of aspiration can be fixed and can be 
reproduced substantially without variation 
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in all tips of a given size and character. 
The effect of the oxygen jet striking across 
the narrow slot occupied by the combustible 
gas has been found to be advantageous for 
moving the low pressure gas, for propor 
tioning the gases and for initiating a thor 
ough mixing. - 
The result is more effective, especially in 

large size tips, when the rear ends, 21, of 
the preheating mixture passages are reduced 
with reference to the major portion of the 
length of these passages, so as to form short, 
comparatively narrow tubes, within which 
the combined gases are first injected by the 
entraining action of the oxygen jets, the 
gases thence spreading out to fill the long, 
comparatively wide bores within which the 
mixing is completed before the gases escape 
from the flame jet orifices 18. 
The passages 17, 21 and 19 are formed by 

counter-boring from the front end of the 
tip, the bores 17 being comparatively wide 
up to the short tubes 21, which are materially 
narrower than the long bores 17, and the 
bores 19 being quite fine. Proportions may, 
of course, be varied, but satisfactory results 
are secured, for example, when the oxygen 
jet bores 19 are about one-sixth the diameter 
of the rear ends of the mixing passages, and 
the width of the slot 20 is about one-half 
that diameter. The diameter of the bores 17 
is determined by the desired size of the pre 
heating jets. In smaller tips the passages 17, 
21 may be of one diameter. 

Fig. 4 illustrates a modification wherein 
the slot or cut 20 forming the aspirating 
chamber, instead of being a continuous annu 
lar groove, is cut in by a suitable cutter from 
the several sides so as to intersect the bores 
19 and 2. 
Various other forms will suggest them 

selves. I do not necessarily limit the inven 
tion to embodiment in an integral tip in 
cluding the delivery orifices, as sometimes 
these structures are divided into a rear part 
which fits into the head, and a delivery part 
or nozzle which can be taken out and re 
placed with another, if desired, without re 
placing the rear part at each exchange. 

I claim: M 

1. A cutting torch tip or member having 
one or more preheating mixture passages, 
with a restricted oxygen jet bore in line with 
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each preheating mixture passage, said mem 
ber being formed with a narrow transverse 
slot to afford inlet for combustible gas, the 
delivery ends of said oxygen jet borester 
minating at the rear face of said slot, said 
slot intervening between the delivery ends 
of said oxygen jet bores and the rear ends 
of said preheating mixture passages, in such 
manner that the oxygen jets striking across 
the slot entrain the combustible gas. 

2. A cutting torch tip or member provided 
with a central cutting oxygen passage and 
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one or more eccentric preheating mixture 
passages, with a restricted oxygen jet bore 
in line with each preheating mixture pas 
3age, said member being formed with a nar 
row transverse slot to afford inlet for com 
bustible gas, the delivery ends of said oxy 
gen jet bores terminating at the rear face of 
said slot, said slot intervening between the 
delivery ends of said oxygen jet bores and 

10 the rear ends of said preheating mixture 

3 

passages in such manner that the oxygen 
jets striking across the slot entrain the com 
bustible gas, each preheating mixture pas 
sage comprising a relatively wide bore 
throughout the greater part of its length 
with a relatively reduced bore at the rear 
end forming a short, comparatively narrow 
tube into which the gases are injected. 

GEORGE L. WALKER. 


