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To all whom it may concern; 
Beit known that I, JoHN HARRIs, a citizen 

of the United States, residing at Cleveland, 
in the county of Cuyahoga and State of 
Ohio, have invented a certain new and use. 
ful Improvement in Blowpipes and Cutting 
Torches, of which the following is a full, 
clear, and exact description, reference being 
had to the accompanying drawings. 
This invention relates to blowpipes or cut 

ting torches, and more particularly to torches 
of the character described in my application 
Serial No. 877,649, filed December 17, 1914, 
Patent 1,217,119, Feb. 20, 1917. 
Among the objects to be secured in and 

through the use of my invention is the pro 
vision of a blowpipe or torch that can be 
used for cutting purposes alike with a gas 
which is particularly rich in carbon and 
hydrogen (as acetylene), and a gas which is 
relatively poor in such constituent elle 
ments -(as for instance, hydrogen alone). 
An important advantage of my invention 

is to provide a pipe of the character de 
scribed whereby, with the employment of a 
high-pressure oxygen bore of varying cross 
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Section, no increase or decrease in the size 
and number of the passageways for pre 
heating gases will be necessary. 
A further object and advantage of my in 

vention is to provide a pipe of the character 
described with means whereby the flashing 
back of the gases will be prevented; also one 
whereby a concentrated flame will be pro 
duced that will reduce the slagging of the 
metal to a minimum. o 
A further object of the invention is to pro 

vide a blowpipe or torch of the character 
described which is capable of withstanding 
as well the cutting action of the oxygen and 
the melting action of the slag with which it 
may come into contact. 

Further objects of the invention are gen 
erally to improve the efficiency and con 
venience of operation of pipes of the char 
acter referred to. - 
In the drawings forming part hereof, Fig 

ure 1 represents, a side elevation of a torch 
or blowpipe construcked in accordance with 
my invention: Fig.2 is a longitudinal sec 
tional view taken through the central por 
tion of the blowpipe shown in Fig.1 and 
corresponding substantially to the line 2-2 
of Fig. 4: Fig. 3 is a rear end elevation of the 
blowpipe: Fig. 4 an enlarged sectional detail 
corresponding to the line 4-4 of Fig. 2; 

Fig. 5 an enlarged sectional detail corre 
Sponding to the line 5-5 of Fig. 4; Fig. 6 
a side elevation of the burner tip of my blow 
pipe; and Fig. 7 a similar view of such tip, 
the outer sleeve being removed. 

Describing by reference characters the va 
rious parts illustrated herein, A denotes gen 
erally, a burner head, B a tubular handle for 
operating the blowpipe or torch, C the con 
nection through which oxygen is supplied 
for the preheating flame as well as for cut 
ting purposes, and D the connection for the 
combustible gas for preheating. 
The burner head A comprises a body a 

having connected thereto a detachable tip 
a? and an extension a which is preferably 
cast with the head proper and provided with 
a plurality of passageways arranged to Sup 
ply oxygen for the preheating mixture and 
for the cutting jet as well as for the com 
bustible gas or gases mixed with the oxygen 
for the production of the preheating flame. 
For convenience of description, the blowpipe 
or torch will be considered as being used in 
the position shown in Figs. 1 and 2, and the 
terms “top” and “bottom will be employed 
accordingly. 
The body a is provided with an énlarged 

cylindrical chamber 1 extending upwardly 
from the lower end 2 of said body. This 
chamber is interiorly threaded at the lower 
end, as shown at 3, and at the upper end, as 
shown at 4, there being a portion 5 inter 
mediate of the threaded portions 3 and 4 
which is relatively smooth, the threads being 
removed whereby an annular space 5 will 
be provided between such wall portion 5 and 
the outer wall of the tip (to be described 
hereinafter). 
At its upper end, the chamber 1 is pro 

vided with a frusto-conical seat 6 and from 
the upper end of said seat there extends a passageway 7, said passageway being bent 
or deflected laterally whereby it may regis 
ter with the upper oxygen supply tube. 
From the upper portion of the chamber 1 
there extends a passageway 8, said passage 
way being located in the extension a” of the 
head and communicating with a second oxy 
gen tube. The space 5 communicates with 
a third passageway 9 which is provided in 
the lateral extension a” of the head and 
which passageway in turn communicates 
with a third tube-the one conducting com 
bustible fluid to the head. 

Coöperating with the aforesaid passage 
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ways and the chamber 1 is the tip. This tip 
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comprises generally an outer sleeve member, 
which sleeve is secured to an inner body 
member. The sleeve is indicated at 10, the 
lower end being preferably tapered, as indi 
cated at 11. This sleeve is slid upon the 
lower end of the body forming the inner 
tip member. This inner tip member com 
prises a lower plug 12 and an upper plug 13 
united by a reduced intermediate portion 14. . 
The lower plug 12 is slightly tapered or 
frusto-conical, is nearly two inches in length, 
and is provided with a plurality of slots 15 
extending the length thereof. Six such slots 
are preferably provided, and these slots are 
substantially rectangular in section, the slots 
extending inwardly from the outer surface 
of such plug. The upper plug 13 is exter 
nally threaded, as shown at 13, the plug be 

20 ing reduced at its lower end to substantially 
the diameter of the plug 12, whereby the sleeve 10 may be conveniently applied to the 
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bore 19 which communicates at its lower end 
with the chamber 17 and at its upper end 
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inner member by being slipped over the 
lower end of such inner member until the 
upper end of the sleeve abuts against the 
enlarged portion of the plug 13. 
The sleeve may be secured in place as by 

means of a pin. 16. When thus assembled, 
it will be evident that a chamber 17 is pro 
vided between the sleeve and the reduced 
portion 14 of the inner tip member. The 
portion of the sleeve which surrounds this 
reduced portion 14 is provided with a series 
of apertures 18 extending therearound and 
communicating with the annular chamber 5 
provided between the sleeve and the smooth 
wall. The plug 13 is also provided with a 

with the chamber 1. At its upper end, the 
inner tip member is provided with a head 20 
having an annular seat for a packing ring 
21, said ring being slipped over a reduced 
extension 22 of said head. The inner tip 
member is provided with a central bore 23. 
extending centrally the full length thereof, 
this central bore, when the tip is seated, 
registering with the passageway 7. 
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The tip, comprising an inner and an outer 
member suitably connected by the pin 16, is 
applied to the head by screwing the plug 
or body 4 into the head until the projection. 
20 with the packing ring 21 abuts against 
the seat. 6. The outer tip member will 
preferably be knurled, as indicated at 24, to 
facilitate the operation of applying the tip. 
to and removing it from the head. The in 

i ner member of the tip is made of brass 
whereas the outer member is made of copper. 60 The advantages in employing these ma; 
terials will be explained hereinafter. 

25, 26 and 27 denote three tubes connected to the head A and communicating respec 
tively with the passageways. 7, 8 and 9. 

5 These tubes at their rear ends (the ends re 

extends through the head 

suitable material. 

1282,418 
mote from the blowpipe head) are connected 
to a body E which contains the chambers 
and coóperating Valve construction for con 
trolling the flow of oxygen and combustible 
gases to the blowpipe head. The tubular 
handle B is sleeved upon the body E and 
upon a suitable cup-shaped support 28 which 
surrounds the tubes 25, 26 and 27 and 
through which said tubes extend. 
The connection D is for the application 

of a hose (or similar -conduit) through 
which the combustible gas is supplied to the 
head. It will be observed that the tube 27 
communicates with a passageway 29 which 

and registers 
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with the bore of the connection D. The pas- : 
sageway through this connection is con- - 
trolled by means of a rotary valve 30 having 
an operating handle 31. The connection C 
is provided for the application of a hose (or 
similar conduit) for the oxygen. The oxy 
gen. connection C communicates with . a 
chamber 32 from which the passageway 33 
is adapted to conduct the oxygen to a valve 
controlled passageway 34 and, from said pas 
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sageway, to a chamber 35 with which the 
pipe 26 communicates through the passage 
way 36. 37 denotes a needle valve which is 
threaded into the plug or body E and which 

95 is provided with a needle point 38' coöper 
ating with the tapered passageway 34 to con 
trol and cut of the supply of oxygen to the 
chamber 35 and thence to thé chamber 17 
within the outer sleeve member of the tip. 
The chamber 32 is shown as a cylindrical 00 
chamber, the inner end whereof is provided 
with a frusto-conical valve seat 39. In this 
chamber there is mounted a sleeve 40 having 
a seat 41 near its inner end for the valve 
proper 42, which valve proper may be of any 
located a helical spring 43, the inner end 
whereof is adapted to engage the seat 41 

Within the sleeve 40 is 
105 

while the outer end, projects beyond the 
sleeve and is compressed against the seat 
41 by means of a nut 44 threaded on to a 
nipple extension of the plug or body E. 
From the valve seat 39 there extends a 

passageway 45 which in turn communicates with a passageway 47 in the body.E, Said 
passageway communicating with and form 
ing an extension of the tube 25. The pas 
sageway 45 is bored or extended from the 
valve seat 39 to the side of the head or body 
E which is opposite the nut 44. At its outer 
end, the passageway 45 is enlarged in order 

...to receive a suitable packing ring 48 which 
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may be compressed by means of a nut 49, 
countersunk within the enlargement or cup . 

...thus formed. Through this nut, and-packed 125. 

by the ring 48, there extends a stem or 
plunger: 50, the inner end whereof is re 
duced, as shown at 51, in order to provide 
clearance for the passage of gas therearound, 
the extreme end being adapted to engage the 130 



0. 

5 

20 

25 

30 

40 

45 

50 

55 

60 

65 

Will be as follows: . 
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valve 42. The outer end of the stem or 
plunger 50 is in position to be engaged and 
operated by means of a lever 52 which is 
shown as extending along the handle sleeve 
B in position to be conveniently grasped by 
the operator. 

In order to prevent any leakage of gases 
between the lower end of the head A and 
the outer wall of the tip, a gland nut 53 is 
threaded onto the lower end of the head, 
said nut having a flange 54 having a central 
aperture substantially sizing or fitting the 
exterior of the tip sleeve, said flange form 
ing a sunport for packing material 55 which 
is adapted to bear against the lower end of 
the head, thereby to close the joint between 
such head and the outer sleeve of the tip. 
With the parts constructed and arranged 

as illustrated and described, the operation 
The supply of acetylene (or other pre 

heating combustible gas) is turned onto the 
tip by opening the valve 30, the supply pass 
ing through the passageways 27, 29, open 
ings 18, chamber 17 and passageways 15. 
Oxygen under low pressure and in sufficient 
quantity to produce with this combustible 
gas a preheating flame, is supplied by open 
ing the valve 37, permitting a part of the 
OXygen conducted through the connection C 
to pass through the bore 19 into the cham 
ber 17. The oxygen and the combustible 
gas are mixed and are supplied in such 
mixed condition through the passageways 
15. When the metal to be cut has been 
heated sufficiently by the combustion of the 
gases supplied through the passageways 15, 
an independent supply of high-pressure 
OXygen is turned on by manipulating the 
Valve lever 52. This independent supply 
passes through the central bore 23 and oper, 
ates in the usual manner to cut the metal 
thus preheated. By the employment of the 
chamber 17, a more efficient mixing of the 
OXygen with combustible gas is secured than 
Where the mixing is accomplished only in a 
restricted passageway. Furthermore, with 
out this chamber, the flame is extremely lia 
ble to be blownout, especially after the tip 
becomes heated by the flame and by reason 
of its proximity to the metal which is being 
heated thereby. - 

In practice, where acetylene is to be used 
as the combustible preheating gas, I have 
found that very satisfactory results can be 
obtained by making the lower portion of the 
body 12 of the inner tip 
inches in length, the central bore being made 
with a No. 53 drill while the slots 15 are 
about 24/1000 inch deep and wide. With 
these dimensions and using the oxygen and 
the acetylene under the pressures which are 
ordinarily employed in this art, the pipe 
will work satisfactorily in cutting metal lap 
to five (5) inches in thickness. A great ad 

member about 2. 

? 

vantage of my construction is that, should 
it be desired to cut metal of greater thick 
ness than that specified, this result can be 
secured by merely increasing the diameter 
of the central bore but without the necessity 
for increasing the dimensions of the pas 
sageways for the preheating mixture. Fur 
thermore, the convergence of the passage 
ways 15 toward the discharge end of the 
central bore 23 produces a concentrated pre 
heating flame and enables me to preheat the 
metal very quickly and without the necessity 
for shifting the blowpipe in order to secure. 
the necessary preheating temperature. 
The pressure of the oxygen which is Sup 

plied through the passageway 8 should be at 
least as great as that of the acetylene sup 
plied through the passageway 9. In prac 
tice, it is preferable to have the pressure of 
the oxygen greater than that of the acetylene 
so as to avoid any danger of the acetylene 
Working back into the oxygen pipe. 

Reference has been made hereinbefore to 
the fact that the outer tip member or jacket 
is made of copper while the inner or body 
member is made of brass. Both the brass 
and the copper will withstand the cutting 
action of the oxygen jet. However, brass is 
liable to be melted by contact with the slag 
which is produced during the cutting oper 
ation. I have found, however, that by mak 
ing the outer member or sleeve of the tip 
of copper, the melting of this tip by slag 
is practically overcome and the tip is not 
injured by the oxygen. I am thus enabled 
to increase the efficiency of the blowpipe 
and at the same time to reduce the cost of 
production thereof. By the construction 
employed, the outer member of the tip is con 
tinuous and is fitted within the blowpipe 
head without the necessity for threading the 
same and the tip is held in place within the 
head by means of a packed joint. This con 
struction avoids a brass-and-copper connec 
tion, which, on account of the unequal ex 
pansion of the metals mentioned, is a source 
of leaky joints. For tips intended to be 
used with hydrogen I preferably employ six 
slots in the body 12 and five when the tip 
is to be used with acetylene. 
When it is intended to use hydrogen for 

the preheating gas, the blowpipe will be sub 
stantially identical with that employed for 
acetylene, the only difference being that the 
passageways for the preheating gases, will 
be larger. Where hydrogen is used the pas 
sageways 15 should be 1/1000 inch deep and Wide as against 24/1000 inch deep and wide, 
as specified in connection with the use of 
acetylene. In all other respects the tips will 
be identical and the capacity of the pipes 
Will be identical so far as cutting is con 
cerned. Where hydrogen is used for the 
preheating gas, if it is desired to increase 
the capacity of the pipe (as to cut metal 
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more than five inches thick) the cross-sec 
tional areas of the preheating mixture pas 
sageways must be increased in accordance. 
with the increase in the cross-sectional area 
of the central oxygen passageway. This is 
because of the difference in the characteris tics of the two gases, it being necessary, 
where acetylene is used, that the preheating 
flame should be kept small in size, or con 
centrated, in order to prevent slagging, be-, 
cause of the higher temperature of the acety 
lene preheating flame than that of the hy 
drogen preheating flame. . 

aving thus described my invention, what 
I claim is:- 

1. In a blowpipe of the character de 
scribed, the combination of a head, a tip 
associated therewith, there being a mixing 
chamber within said tip from which pas 
sageways extend to the discharge end of the 
tip for conducting a preheating mixture to 
said end, means for conducting a combusti 
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ble gas to said chamber, and means for con 
ducting oxygen into said chamber, there being an independent central passageway 
through the tip through which oxygen under 
pressure may be conducted to the discharge. 
end of the tip for the purpose of cutting. 

2. In a device of the character described, 
the combination of a head, a tip detachably 
connected with said head, said tip being 
provided with a mixing chamber interme 

: diate its ends, and said head having a pas: 
sageway for combustible gas communicat 
ing with said chamber and a second pas 
sageway through which oxygen may bead 
mitted to said chamber and mix with the 
combustible gas, said tip being provided 
with a centrally arranged bore for oxygen 
and said head being provided with a pas 
sageway through which oxygen may be sup 
plied to said central bore. 

45 
3. In a device of the character described, 

the combination of a head, said head having 
a passageway for combustible gas and two 
passageways for oxygen therewithin, a tip 

50 

within said head, said tip being provided 
with a mixing chamber with which the pas 
sageway for combustible gas communicates 
and with passageways leading from the 
mixing chamber to the discharge end of the 

55 

tip, there being a passageway provided in 
said tip whereby oxygen may be conducted 
to the mixing chamber from one of the oxy 
gen passageways in said head, and said tip 
being provided with a central passageway 
through which oxygen from the other oxy 
genpassageway in the head may be conduct ed for purposes of cutting. 

60 

a mixing chamber intermediate the ends 
an interiorly threaded bore, of a tip having 
thereof and provided with an exterior 

65 
thread whereby it may be detachably con 
nected to said bore, said tipº having a plu-. 

rality of passageways for a mixture of oxy 
gen and a combustible gas, said passageways 
extending from the mixing chamber and 
said head having passageways for conduct 
ing combustible gas and oxygen to the cham 
ber, said tip having a central passageway 
for oxygen under pressure and said head 
having a passageway through which cutting 
oxygen may be supplied to said central pas 
sageway. - 

5. In a device of the character described, 
the combination, with a head having three 
passageways therein and an internally 
threaded bore with which said passageways 
may communicate of a tip comprising an 
inner body provided with an externally 
threaded portion which is adapted to engage 
the thread on the interior of the said bore, 
said body being reduced intermediate its 
ends, an external sleeve surrounding the 
lower and unthreaded portion of the tip 
body and forming with such reduced por 
tion a chamber, said sleeve having a plu 
rality of openings therethrough located 
within an annular space in the head with 

/which one of the head passageways com 
municates, there being passageways extend 
ing from said chamber to the discharge end 
of the tip, there being a passageway through 
the threaded portion of the tip body 
through which oxygen may be supplied 
from another passageway in the head to 
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the aforesaid chamber aid such tip being 
provided with a central bore for oxygen 
adapted to communicate with the third pas 
sageway in the head. 

6. The combination, with a head having 
an internally threaded bore extending up 

100 

wardly from the bottom end thereof and 
having a tapered seat at the upper end of 
said bore, said head having a passageway 
adapted to communicate with the tapered 
seating portion of the bore and provided 
with vertically spaced passageways below 
the first mentioned passageway, of a tip 
comprising an inner body having near its 
upper end an externally threaded enlarge-- 
ment whereby the tip may be secured within 
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the bore of the head, said body having a 
: reduced portion below said threaded en 
largement and provided with a central bore 
and with a passageway, at one side of said 
bore and extending through said enlarge 
ment, said tip including an out?r sleeve 
member surrounding the lower portion of 
the inner body member and covering the re 

15 
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duced portion of such inner member, said sleeve being provided with openings adapt 
. . . . ed to communicate with such reduced por 4. The combination, with a head having. tion, there being passageways. extending 

from the chamber thus formed within the 
25 

sleeve to the discharge end of the tip, said 
inner member also having a portion adapted 
to seat against the tapered seat provided at 
he upper end of the bore in the head and 130 
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provided with a central bore adapted to 
register, with the central bore of said body 
and with the first mentioned passageway in 
the head, means for supplying combustible 
gas through one of the passageways in the 
head to the chamber formed within the 
sleeve, means for supplying to another pas 
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sageway in the head oxygen which enters 
said chamber through the passageway in the 
enlarged portion of the tip, and means for 
supplying oxygen through the first passage 

bore of the tip. 
7. The combination, with a head having 

a passageway for combustible gas and two 
passageways for oxygen, of a tip 
such head having a mixing chamber adapt 
ed to receive combustible gas from the first 
passageway in said head and oxygen from 
one of the oxygen passageways in said head 
and to conduct the same to the tip for the 
purpose of providing a preheating flame, 
said tip having a central bore for conduct 
ing oxygen from the second oxygen passage 
way in the head to the discharge end thereof 
for the purpose of cutting. 

8. The combination, with a head having 
a passageway for combustible gas and two 
passageways for oxygen, of a tip within 
such head and having a mixing chamber 
adapted to receive the combustible gas from 
the first passageway and the oxygen from 
one of the oxygen passageways and conduct 
the same to the discharge end of the tip 
thereby to produce a preheating flame, said 
tip having a central bore for conducting 
oxygen from the third passageway to the 
discharge end of the tip thereby to produce 
a cutting action. 

9. The combination, with a head having 
therein a passageway for combustible gas 
and a pair of passageways for oxygen, of a 
tip connected with such head, said tip hav 
ing a mixing chamber intermediate of the 
ends thereof, means for supplying combus 
tible gas from the appropriate passageway 
in the head to said mixing chamber, means 
for injecting oxygen under low pressure 
from one of the oxygen passageways into 
said chamber, there being passageways ex 
tending from such chamber to the discharge 

in the head and through the central 

within 

end of the tip, said tip having a central 
bore, and means for conducting oxygen 
under higher pressure for cutting purposes 
from the other oxygen passageway of the 
head through such central bore. 

10. Å tip for the purpose described hav 
ing a central passageway of substantially 
the diameter of a No. 58-gage drill and 
having passageways surrounding the central 
passageway extending to the discharge end 
of the tip, the last mentioned passageways 
being substantially square in section and 
not materially in excess of 40/1000th inch 
deen and wide and converging toward the 
discharge end of the central bore or passage 
YWalV. 

? As a new article of manufacture a tip 
for blow pipes having a central bore or pas 
sageway of substantially the diameter of a 
No. 53 gage drill, and also having surround 
ing the central passageway extending to the 
discharge end thereof a plurality of substan 
tially square passageways, each passageway 
being in width and depth about 24/1000th 
inch and converging toward the discharge 
end of the central bore or passageway. 

12. A tip of the character described com 
prising an inner body or plug of brass hav 
ing passageways therein for preheating and 
cutting gases, of a copper sleeve surround 
ing the lower or discharge end of the said 
inner body and extending into the head, and 
means including a flexible joint for secur 
ing the said sleeve within the head. 

18. The combination, with an inner tip 
bore or passageway therethrough, said body. 
being of brass, of a copper sleeve surround 
ing the lower portion of said inner body, 
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member comprising a body having a central 

90 - 
there being passageways formed in the in 
ner body and covered by said sleeve and ex 
tending to the discharge end of said body 
and extending into the head, and means in 
cluding a flexible joint for securing the said 
sleeve within the head. 

In testimony whereof, I hereunto affix my 
signature in the presence of two witnesses. 

JOHN HARRIS. -- 
Witnesses: 

??As. E. B????, 
HuGH. B. McGILL. 
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