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This invention relates to oxygen cutting tips 
and more particularly to composite tip construc 
tions that improve the performance of the tips, 
increase their useful life, and reduce the cost 
of manufacture. 
One object of this invention is to provide a 

tip that prevents backfire damage. In one em 
bodiment of the invention the flames are auto 
matically extinguished if they flash back into 
the tip. In another embodiment of the invention 
this same feature can be obtained, or a more 
compact structure made in which flames that 
flash back into the tip burn within the tip at 
a region where they cause no damage to the tip. 
Another object of the invention is to provide 

an improved tip construction in which the pre 
heating orifices are short drillings, and in the 
preferred construction these drillings are made 
through a brass insert that is more easily drilled 
than copper and that permits damaged tip faces 
to be repaired by filing or grinding. The brass 
leaves the ends of the preheating Orifices Open 
and with sharp edges after filing off the tip 
face, whereas with copper tip faces the metal 
Smears over the preheating Orifices and closes 
or partially closes them when the tip face is 
filed off. One feature of the invention relates 
to a construction by which an annular brass in 
sert is cooled from both its inside and outside 
faces to prevent melting of the brass under the 
Worst conditions of Service. 
Some features of the invention relate to Con 

structions that make the tip more rugged and 
more economical to manufacture. One of these 
features includes a grooved or Scalloped face on 
the inner side of the insert through which the 
preheating jet orifices are drilled. These grooves 
or scallops serve as tapered approach passages 
for the preheating jet orifices. Another feature 
relates to the connection of the seat portion to 
the body of the tip in such a way that the parts 
cannot become loosened by repeated thermal ex 
pansion and contraction. 
Other objects, features and advantages of the 

invention will appear or be pointed out as the de 
scription proceeds. 

In the drawing, forming a part hereof, in 
which like reference characters indicate corre 
sponding parts in all the views, 

Figure 1 is a sectional view showing one em 
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bodiment of the invention for cutting tips in 
Which the preheating gases mix in the tip. 

Figure 2 is an enlarged, end view showing the 
face of the tip of Figure 1. 

Figure 3 is a sectional view taken on the line 
3-3 of Figure 1. 

Figure 4 is a fragmentary side elevation of a 
portion of the tip shown in Figure 1. 

Figure 5 is an elevation of the seat portion of 
the tip of Figure 1. viewed at right angles to the 
plane of the Section on which Figure 1 is taken. 

Figure 6 is a reduced Scale view, mostly in 
Section, ShoWing a modified form of the inven 
tion for torches having a mixer that brings the 
preheating gases together upstream from the tip. 
The tip shown in Figure 1 includes a body 

portion comprising a shell (), which is preferably 
made of copper. A Substantially cylindrical 
opening extends lengthwise through the shell 
and this opening is enlarged at the upper end 
of the shell 0 for receiving one end of a seat 
portion 2, which is preferably made of braSS. 
There is a circular groove 3 in the seat portion 
2 for receiving the end of the shell 0. The 
end of the seat portion 2 that fits within the 
shell 6 fits tightly, and the seat portion 2 on 
the outside of the groove 3 is SWedged or other 
Wise forced into an annular recess 5 in the 
outer surface of the shell 0. 
The annular recess 5 is mot Ordinarily pre 

formed in the sleeve 0 but is made by the pres 
sure of the tool that forces metal of the seat 
portion 2 into the copper of the shell 0. After 
this displacement of metal of the seat portion 2 
into the recess 5 in the Outside Surface of the 
shell (), the groove 3 becomes an undercut 
groove filled by metal of the shell to lock the 
shell G against any longitudinal displacement 
with respect to the Seat portion 2. 

Since the Seat portion 2 is made of brass 
which has a lower coefficient of expansion than 
the copper shell 10, heating of the tip causes the 
shell iO to expand against the outer side of the 
groove 3 and thus increases the preSSure be 
tween the interlocked surfaces of the Shell to 
and the seat portion 2. 
There is a center bore 7 in the seat portion 

2, and this center bore 7 is preferably of in 
creased diameter at the downstream end of the 
seat portion 2. A center or inner tube 9, prefer 
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ably of copper, is pressed into the bore 7 and 
is securely held therein. Since the coefficient of 
expansion of the copper tube i9 is higher than 
that of the brass seat portion 2, heating of the 
tip merely increases the pressure by which the 
tube S is gripped in the center bore . 
The outside diameter of the tube 9 is Sub 

stantially Smaller than the inside diameter of 
the cylindrical opening through the shell it. 
This leaves an annular space between the shell 

and tube 9 for the passage of preheating gases 
to the face of the tip. 
The preheating gases enter the annular Space 

from a conduit 2 of the seat portion 2. OXygen 
is supplied to the conduit 2 through a paSSage 
22, and fuel gas, such as acetylene, flows into the 
conduit 2 from passages 23. These gaSpa SSages 
22 and 23 open into peripheral grooves 25 and 28 
respectively, in the tapered outside Surface of the 
seat portion 2, and gases are Supplied to these 
peripheral grooves 25 and 26 through paSSages 
of the torch head in a manner Well understood 
in the art. 
At the discharge end of the tube 9, it is 

Swedged down to a reduced diameter and fits 
tightly in a center opening through an annular 
element 28 which is preferably an insert in the 
end of the body portion or shell G. This an 
nular element 28 is preferably tapered to a Smaller 
diameter at the discharge end of the tip. re 
heating jet orifices 3 are drilled through the 
insert 28; and this insert is preferably made of 
brass and is of short length. So as to reduce the 
amount of drilling necessary in the manufacture 
of the tip. The preheating orifices are reamed 
from their rearward ends to give then a tapered 
cross section for a portion of their length. 

Brass is easier to drill than copper and the 
brass portion of the tip face, provided by the in 
sert, 28, has important advantages When repair 
ing or reconditioning tips. The filing Ol' grind 
ing of a copper tip face causes the copper around 
the preheating holes to be drawn over the ends 
of the preheating holes so that considerable labor 
is required to clear the ends of the holes again. 
The face of the brass insert 29, however, can be 
filed or ground without drawing metal across the 
preheating holes. When a tip face becomes 
damaged, it can be repaired and new clean dis 
charge outlets for the preheating gases can be 
obtained by merely filing or grinding off the 
damaged face of the tip. 

In order to provide tapered approach paSSages 
for the preheating jet orifices 30, radially extend 
ing grooves 32 are milled in the inner face of the 
insert, 28 before the insert is assembled With ühe 
center tube S. These radially extending grooves 
or scallops can be made by running a cutter 
across the full diameter of the insert 28 if there 
are an even number of preheating flame jet 
orifices and they are symetrically located around 
the axis of the insert 28. 
The flame jet orifices 30 are preferably drilled 

at a slight angle so that they converge toward 
the discharge end of the oxygen Supply tube 9. 
Better results are obtained by having the pre 
heating jet orifices as close as possible to the 
oxygen cutting jet, and the preheating flames 
are located closer to the oxygen cutting jet by 
having them issue from converging jet passages 
30. In the preferred embodiment of the inven 
tion the fame jet orifices 30 are located in a 
circle at substantially equal angular Spacing and 
this spacing is of the order of 45°. By having 
such a large number of preheating jet orifices, 
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4. 
and having them of small diameter, the total 
preheating gas mixture can be burned closer to 
the oxygen cutting jet and the heat of these 
flames is more evenly distributed around the Cut 
ting jet. 
The radial grooves 32 are preferably of Sub 

stantially V shaped croSS Section, the preheat 
ing fame jet orifices are drilled from points at 
the bottoms of the respective grooves 32. This 
gives the effect of a tapered approach paSSage for 
the fame jet orifices and changes the. Shape of 
the preheating jet flames if the paSSageS 3G are 
not too long. In the construction ShOWIn the paS 
Sages 30 are made with a number 73 drill and 
their length is approximately is inch. The 
radial grooves 32 are located close together and 
are of such width as to form a Scalloped edge 
around the outer periphery of the annular element 
28. The side walls of the grooves 32 meet at the 
bottom of the groove with an included angle be 
tween the sides of the groove of the Order of 60. 
These relations give highly Satisfactory results, 
but are given here merely as illustrations. 
In order to prevent possible creeping of the 

annular element 28 lengthwise of the shell 0, 
grooves 35 are preferably provided in the Outer 
cylindrical surface of the annular element 28. 
When the tip is manufactured, and the annular 
element 28 is pressed into the outer Shell 8, and 
the outer shell i) is Swedged to force netal of 
the shell into the grooves. 35 So that the element 
28 is anchored in the shell by engaging ridges 
and grooves on the confronting cylindrical. Sur 
faces of the insert 28 and shell 9. 
The ends of the shell 0, annular element 23 

and center tube 3 are preferably flush acroSS the 
face of the tip and make up a composite face 
having a copper center portion Surrounded by an 
annular brass portion which is in turn Sur 
rounded by the copper end face of the shell 9. 
Because of the intimate contact of the Copper 
shell 0 and tube 3 with the Outer and inner 
cylindrical surfaces of the insert 28, and the re 
duced diameter of the insert at the face Of the 
tip, heat is carried away from the braSS insert 
rapidly enough to prevent damage to the braSS 
even when the tip is operating under the WOrst 
conditions of Service. 
Within the annular space between the shell it 

and tube 9, there is a baffle 38 that fitS Snugly 
around the outside of the tube 9. This baffle 38 
is large enough to restrict the Space for the flow 
of gas to a cross section that makes the gaS 
velocity greater than the rate of flaine propaga 
tion when the tip is being used With the intended 
gases and within the intended range of gas pres 
SeS. 
In the preferred construction the baffle 38 ex 

tends outward into contact with the inside Wall 
of the shell 0, and it is provided with longitu 
dinal channels 40 in its outside Surface for the 
foW of gas. An unchanneled bafie 38 With an 
annular clearance between it and the shell 
could be used, but would not be as advantageous 
for some purposes of the invention. 

For additional strength and pricte:tion, the 
tube 9 is preferably covered with an outer sleeve 
42 throughout all or nost of the length of the 
tube between the ba?ile 33, and the reduced dia.in 
eter portion at the downstream end of the tube 
9. It is necessary that the baile 38 be located 
at a substantial distance from the preheating 
fiane jet passages 3C. This leaves an ailinular 
chamber of increased cross Section between the 
flame jet orifices 30 and the passages to of SaS 
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the baffle 38. Unless there is such a spacing of 
the baffle from the insert 28, fiames that pop 
back in any of the jet passages 30 will travel 
back along the channels 40 and cause the mixed 
gases to burn in the upstream end of the tip be 
yond the baffle 38. Such flames inside the tip 
Will destroy the tip by melting the metal. 

If the baffle 38 is sufficiently spaced from the 
insert 28, any flames that flash back through the 
flame jet openings 30 will not travel beyond the 
baffle 38. If the gas mixture continues to burn 
within the torch, it does so downstream of the 
baffle 38 and in flame jets at the ends of the 
channels 40. These flame jets lick the inside wall 
of the Copper shell but are spaced from the 
inner tube i8. The heat that they impart to the 
outer shell is causes no damage because this 
Shell is cooled by radiation and contact with the 
Surrounding atmosphere. These flames at the 
ends of the channel it do not impart sufficient 
heat to the tube 9 to injure it, and it is, there 
fore, possible for the tips to burn internally for 
an indefinite period without injury. 
The nininuin spacing between the baffle 38 

and insert 28 that can be used in a construction 
Such as illustrated, seeins to be approximately 
equal to the inside diameter of the shell in a tip 
having a 4 inch inside diameter for the shell. 
Longer distances are safer, and in the preferred 
Construction the Spacing of the baffle 33 from 
the insert 28 is at least 3% times the inside diam 
eter of the shell ! ). The longitudinal length of 
the baffle 38 is preferably not less than the in 
side diameter of the shell 3, and in the con 
struction shown is considerably longer, but it 
does not extend all the Way to the seat polition 
i2. The bafie 38 terminates some distance from 
the Seat portion 2 So that there is an annular 
chamber 45 for distribution of the gases from 
the conduit 2 to the channels 49 on all sides 
of the baffle 33. This annular chamber É5 also 
Serves as a receiver for gas that flows back from 
the candels 6 When a faile faShes back into 
the annular Space at the upstream end of the jet 
passages 30. Such a flash back causes a sudden 
increase in the pressure in that annular space 
and forces SOIne of the products of combustion 
from that annular Space back into the channels 
£8. This extinguishes the flame in the tip. A re 
ceiver Such as provided by the annular chamber 
45 permits the burned gases to travel back fur 
ther against the pressure of the gas supply source. 
If this receiver is sufficiently large and the chan 
neis is are not too long or too. Small, the tip will 
always go out Whenever a preheat flane flashes 
back into the tip. There is no objection in hav 
ing the chamber 35 larger than necessary, ex 
cept that the tip imay become larger than it could 
be with a Sinaller chamber 45. 

Figure 6 shows a modified construction for tips 
that are used with torches having mixers for 
Supplying premixed oxygen and fuel gas to the 
tip. This modified tip construction includes a 
Seat portion 52 which is attached to the torch 
body in the same way as the seat portion f2 is 
attached to the torch body is of Figure 1. The 
seat portion 52 is shaped differently for insertion 
into the head of a premixed-type torch since 
only one preheating gas paSSage is required for 
the tip of Figure 6. This gas passage 54 supplies 
premixed oxygen and fuel gas from a mixer 58 
and conduit 52 to the annular chamber 45 at the 
end of the seat portion 52. 
A copper tube 9, with one end pressed into 
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6 
the brass seat portion 52, extends to a brass in 
Sert or annular element, 28 Of identical Con 
Struction with that shown in Figure 1. The tip 
of Figure 6, however, has no baffle in the an 
Illular Space between the element 28 and the 
seat portion 52. No baffle is necessary to keep 
this tip from backfiring to the mixer 56, and 
Whenever a fiame pops back into the annular 
Space around the center tube 9, the tip merely 
goes out. It does not burn internally. 
Even if the shell () is heated so hot that it Will 

ignite the gas inside the tip of Figure 6, the gas 
Within the tip explodes and the flame is extin 
guished. When new gas replaces the products 
of combustion in the tip, the new gas is again ig 
nited With an explosion and no flame persists. 
Within the tip. This continues with a steady 
popping noise as long as the shell is kept hot 
enough to ignite the gas within the tip, but there 
is never any steady flane at the end of the pas 
Sage 54 and the tip is not heated by the internal 
eXplosions to a temperature Sufficiently high to 
damage it. The same repeated popping occurs 
under Similar conditions with the tip of Figure 1, 
When the Spaces and conduits in such a tip-mix 
tip are proportioned to prevent the steady burn 
ing of fiame jets in the tip. 
The reason for this performance of the tip 

shown in Figure 6, and its immunity to damage 
by back-fire Seems to be that when the annular 
gas paSSage between the insert 28 and the seat 
portion 52 is of sufficient volume in comparison 
with the outlet orifices 30, an explosion within 
the tip produces a pressure of the exploded gas 
that Substantially equals or exceeds the pres 
Sure of the incoming gas in passage 54 and sub 
Stantially stops or reverses the fiow of the gas 
in that passage. 
By having the flanne jet orifices 38 small in 

coin parison to the Volume of the annular space 
Within the tip, the explosion pressure within 
the tip cannot be relieved immediately through 
the orifices 30, and before the pressure in the tip 
has dropped to a value below that of the gases 
Supplied to the passage 36, the flame front in the 
tip is burned out. As new gas begins to fiow into 
the tip through the passage 54, it is proceeded 
by those products of combustion which were dis 
placed into the passage 54 and this delays the 
introduction of new gas into the tip and permits 
Some cooling of the tip interior. 

Probably the new gas is diluted by the products 
of combustion in the tip so that the mixture 
Within the tip does not become immediately ex 
plosive until considerable new gas has flowed 
in and diluted the products of combustion re 
maining in the annular gas space around the 
tube ig. When this occurs, the explosion can be 
repeated, but no matter how often it is repeated 
there has been no instance where the fame front 
eventually traveled back into the passage 54. 
It is thought that the mixer 53 acts as a receiver 
for cushioning and limiting the back pressure and 
that this is necessary in order to permit the ex 
plosion in the tip to force burned gas into the 
paSSage 56 and delay the refilling of the tip with 
fresh gas Sufficiently long to insure against pos 
Sible ignition of the gas stream at the discharge 
end of the passage 54. 
Although the determination of pressures and 

preSSure waves within a tip is difficult, it appears 
that it is sufficient if the explosion pressure in the 
tip merely stops the flow of additional gas without 
causing actual reverse flow. it is probably sufi 
cient to cut down the flow of new gas to such 



7 
a low value that it is insufficient to Support a 
flame, and for purposes of this iniweinition flow 
of such low rates Will be considered as "substan 
tially stopped.” In the preferred embodiment 
of the invention, however, the gas Spaces are 
proportioned so that the explosion produced, 
when a preheating flame pops back into the tip, 
is sufficient to cause an actual reverse flow of 
gas in the restricted passages upstream from the 
chamber in which the explosion occurs. 

It is, of course, necessary that the tip be of 
Sufficient length so that When the tip is in Se 
the temperature of the metal, upstrean from 
the restricted passages that stop the flame, does 
not fise to a temperature higher than the igni 
tion temperature of the fuel gas. For example, 
With the tip shown in Figure 1 the Walls of th: 
passages 4 and of the annual space (5 must not 
rise to a temperature above the ignition tenl 
perature of the preheating gas mixture. Simir 
larly, with the tip shown in Figure 6 the paSSage 
54 and the torch head in Which the tip Seats 
must not be above the ignition temperature of 
the preheating gas mixture. 
The preferred proportions of the tip shown in 

Figure 6 include a brass insert 28 approximately 
A, inch long and taperS from about A inch in 
diameter to a diameter of about 9% inch. The 
preheating jet passages are inade With a huabe!" 
70 drill. The inner tube 9 is made of copper 
and has an inside diameter of approximately a 
inch, except at its discharge eind where it is 
Swedged down to a Smaller diameter to extend 
through the insert 28 and provide a desired siz& 
of outlet orifice for the OXygen cutting tip. 
The Outside diameter of the Outer tube i: 

approximately is inch, and the inside diameter 
of the sheil í 0 is approximately if incin. The 
spacing of the insert 28 fron the Seat politicil 
52 is of the order of 3/2 inches, ior a short, Space 
near the end of the seat portion 5 the inside 
diameter of the shell is enlarged to approxi-. 
nately twice the diameter of the opening beyond 
this enlarged portion. Although this enlarge 
ment at the end of the annular gas chainbei 
Within the tip incl'eaSes the volume of the ch2m– 
ber, the primary purpose of the en largement is 
to obtain a region of low gas Velocity. The 
passage 5 is made with a drill. 
The dimensions and proportions of the pia. 

ferred construction can be varied over SOrne range 
Without losing the feature by Winich this tip pre 
vents back-fires to the mixer. The ranges Within 
which changes and proportions lay be vallied is 
not known, and even if they are not imaintained, 
the combination of elements comprising this ill 
vention obtains better results and less liability 
to back-fire and flash back dannage than has 
been obtained in tips of the prior at. 
Changes and modifications cail be made, and 

some features can be used allone 3.Ind iin differen'; 
combinations without departing froin the inven 
tion as defined in the claims. 
What is claimed is: 
l. A cutting tip including an outer shell have 

ing a wall of Substantiai thickness, a center tuba 
having a Wall of less thickness than the wall of 
the shell, said tube extending lengthwise in the 
shell and leaving an annular Space between the 
shell and tube for the flow of preheating gas, 
an annular element extending for a short dis 
tance along the outlet end portion of the center 
tube for closing the annular Space at the dis 
charge end of the tip, Said annular element hav 
ing preheating jet orifices opening through it, and 
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a baffle in the annular space between the shell and 
tube for restricting the cross section of the Space 
through which the preheating gas flows, said 
baffle being located at a substantial distance up 
stream from the annular element through which 
the preheating jet Orifices open, and said baffle 
fitting around the inner tube and being dinnen 
sioned so as to confine the gas flow past the 
baffle to the regions in the tip adjacent the inner 
wall of the tube so that flames which pop back 
into the tip burn at the discharge end of the 
baffle and in close proximity to the Wall of the 
outer tube and Without damaging the center 
tube. 

2. A composite cutting tip comprising an outer 
shell having a Substantially cylindrical inside 
Surface, a center tube extending lengthwise of 
the outer shell and of reduced diameter at the 
discharge end of the tip, the outside diameter 
of Said tube upstream of said reduced diameter 
end having a ratio to the inside diameter of the 
Shell of the Order of 3 to 5, an annular element 
Surrounding the reduced diameter end of the 
tube and fitting within the discharge end of the 
shell, said annular element being of a length less 
than twice the inside diameter of the shell and 
having preheating jet orifices opening there 
through, a baffie Surrounding the tube and Spaced 
from the annular element by a distance at least 
four times as great as the inside diameter of 
the shell, said baffle fitting around the inner tube 
and leaving Space between the baffle and the shell 
for the flow of preheating gas through the tip, 
Said Space being Sifficiently restricted to give the 
preheating gas a Velocity in excess of the rate 
of flame propagation when the tip is used with 
the intended fuel gas and gas pressure, the length 
of Said baffle being of the order of at least three 
times the inside diameter of the shell. 

3. A cutting tip having a composite face of 
copper and brass with an oxygen cutting jet ori 
fice opening through a copper portion of the 
face formed by an end face of a copper tube 
through which the oxygen of a cutting jet flows 
to the tip face, and with a plurality of preheat 
ing jet Orifices opening through the brass portion 
of the face at regions in an annular area around 
the end face of the copper tube and an outer shell 
having an end face providing an annular copper 
Surface Surrounding the brass area on the face 
of the tip, the brass area being substantially flush 
With the copper areas, so that the face can be 
filed or ground to repair the preheating jet ori 
fices Without drawing copper over their discharge 
ends. 

4. A composite Cutting tip including a copper 
tube through which an oxygen cutting jet is dis 
charged, an annular brass element surrounding 
and in contact With the outer surface of the cop 
per tube along a Zone extending from the dis 
charge end of the tube for a distance equal to the 
axial thickness of the brass element, said elle 
ment having preheating fiame jet orifices open 
ing through it, an outer copper shell fitting tight 
ly around the outer surface of the annular elle 
ment for conducting heat away from said annu 
lar element, the contacting surfaces of the outer 
shell and annular element being locked together 
by circularly extending projections on one of 
said Surfaces engaging complementary recesses 
On the other of Said surfaces to prevent lon 
gitudinal Creep of the annular element with re 
Spect to the Outer shell. 

5. A cutting tip comprising an outer shell, an 
inner tube of copper for a cutting oxygen jet, 
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Said inner tube extending lengthwise of the outer 
Shell, Said tube being open at its upper and lower 
ends for the flow of cutting oxygen, and said 
tube having its intermediate portion spaced 
from the outer shell to provide an annular 
chamber for the flow of oxygen and fuel gas 
to preheating jet orifices, an annular wall at the 
outlet end of the tip of short longitudinal extent 
aS compared with the inner tube, said Wall being 
made of different and more easily drilled and less 
malleable material from the inner tube and ex 
tending between the lower end of the outer shell 
and the inner tube and forming a portion of the 
face of the tip and having a plurality of rela 
tively short and circular drilled passages there 
in around the discharge end of the cutting oxygen 
tube for the discharge of preheating jets from 
the face of the tip, and a seat portion at the inlet 
end of the tip comprising a body that spaces the 
inner tube from the outer shell and that is con 
nected with both the inner tube and the outer 
shell by gas tight connections. 

6. A cutting tip comprising an outer shell, a 
Seat portion at the upper end of the shell, an 
inner tube of copper extending from said seat 
portion lengthwise of the shell and spaced from 
Said outer shell, said tube being open at its upper 
and lower ends for the flow of cutting oxygen 
to the discharge face of the tip, an annular in 
Sert in the face of the tip Surrounding and in 
firm contact with an end zone of the tube and 
located between the end of the outer shell and 
the corresponding end of the inner tube, and 
comprising an end Wall of the chamber between 
the outer shell and the inner tube, said end wall 
being made of different and more easily drilled 
and less malleable material from the inner tube 
and having a plurality of circular preheating jet 
paSSages opening through it and said passages 
having cross Sections that expand at their inlet 
ends to the inside surface of the wall to provide 
tapered approach passages through Which gas 
from the annular chamber between the the outer 
shell and inner tube enters said preheating jet 
QaSSageS. 

7. A cutting tip in accordance with claim 6 
and in which the tapered approach passages at 
the inner end of the preheating jet orifices com 
prise radially extending grooves or scalops in the 
inner face of the end Wall. 

8. A cutting tip including a center tube of 
Copper from which a cutting jet is discharged, 
an annular element Surrounding the center tube 
for a short distance at the discharge end of the 
tube, said annular element being of different and 
more easily drilled and less malleable material 
from the center tube and One face of Said ele 
ment being substantially flush with the discharge 
end of the tube, and an Outer sleeve Surrounding 
the annular element and extending lengthwise 
of the center tube beyond the annular element 
to provide an annular chamber for a preheating 
gas mixture, said annular element comprising a 
wall closing one end of the charinber and having 
a plurality of short passages therein Opening 
through its face close to the center tube, Said 
passages being of circular cross section and Sub 
stantially equally spaced around a circle With 
the angular spacing of the Order of 45°. 

9. A composite cutting tip construction COin 
prising an outer shell, a seat portion at One end 
of the shell, a tip face at the other end of the 
shell, a copper inner tube extending from the 
seat portion to the tip face through said outer 
shell and spaced from the outer shell, and a braSS 
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10 
insert of an annular extent that closes the space 
between the Outer shell and inner tube at the 
face end of the tip, one end of Said brass insert 
comprising a portion of the face of the tip, and 
said brass insert having circular preheating jet 
conduits opening through it and the tip face and 
communicating with the annular space in the tip 
between the outer shell and inner tube. 

10. A composite cutting tip comprising an outer 
shell, a seat portion connected with one end of 
the Outer shell, an annular insert held in the other 
end of the outer shell and having preheating jet 
orifices opening through its end face, and a cen 
tral tube spaced from the outer shell by the seat 
portion of the tip and extending lengthwise 
within the outer shell and having one end pressed 
into a longitudinal opening in the Seat portion 
of the tip and its other end of reduced diameter 
and fitting into a center opening through the 
insert. 

11. A cutting tip construction comprising an 
outer shell, a center tube extending lengthwise 
within the Cuter shell, a seat portion that Spaces 
the outer shell and the center tube and into 
which one end of the center tube is pressed, said 
seat portion having a circular groove in One end 
for receiving the end of the outer shell, said 
circular groove being of undercut CrOSS Section 
and the outer tube being held within the circular 
recess by metal of the outer tube that fills the 
undercut portion of Said receSS, and an insert 
connected with the other end of the center tube 
and spacing the center tube from the outer shell 
at the discharge end of the tip. 

12. A cutting tip construction comprising an 
outer shell, a center tube of copper extending 
through the outer shell and separated therefrom 
by an annular Space, said tube having an Open 
lower end which comprises the cutting jet outlet 
for the tip, a short annular insert that is of 
different and more easily drilled and leSS Inalle 
able material from that of the ceinter tube and 
that comprises a Wall which closes the Space 
between the tube and shell at the discharge end 
of the tip, said insert having short drilled pre 
heating gas passages therein at locations around 
the cutting jet outlet and having inner and outer 
side surfaces in contact with the tube and Shell 
respectively, and means for preventing longi 
tudinal displacement of the insert with respect 
to the Outer shell, said means comprising inter 
locking circular ridges and grooves On the con 
tacting surfaces of the outer shell and insert. 

13. A composite cutting tip construction Con 
prising a tubular body portion having a circum 
ferential groove in its outside surface and near 
the upper end of the body portion, a Seat portion 
having an annular groove into Which the uppe 
end of the body portion extends With the circum 
ferential groove of the body portion within the 
annular groove of the seat portion, a Center cut 
ting oxygen tube extending from the Seat portion 
into the body portion of the tip and forming a 
chamber for gas between the tube and the inner 
wall of the body portion, the body portion being 
permanently secured to the seat portion. With a 
gas-tight seal by metal of the seat portion dis 
placed into the circumferential groove of the 
body portion, and the Seat portion being made 
of different material from the body portion, 
Which material has a co-efficient of expansion 
lower than that of the body portion so that the 
circumferential groove surface of the body por. 
tion expands against the side of the groove in 
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which it is held in the seat portion as the tem 
perature of the torch tip increases. 

ELI H. TJOMSLAND. 
KUERT D. ISECKE. 
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