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'3.Claims. (CL 158—27.4)

“This  invention relates ‘to ‘blowpipes and more
‘particularly to a combined gas mixer and backfire
-arrester and flashback preventer assembly.

In premixed preheating gas blowpipe arrange-
ments- used in -machines  for thermochemically
removing surface defects “from ferrous metal
‘hodiessuch:as'slabs and billets, the premixed pre-
‘heating gas outlet passages frequently become
clogged or closed by slag formed during the de-
surfacing operation, causing flash back or back-
fire which extends to the conventional mixer and
‘the individual gas supply pipes, filling them with
carbon and in many instances even melting or
distorting them. Consequerntly, the machine has
to be shut.down, repdired, and cleaned. Because
.of flash back and backfire extending far back into
the .system, many individusl .parts have to be
cleaned,-and maintenance costs are high.

.The principal objects of the present. invention
-are to. provide .a. combined gas mixer-and back-
fire arrester -assembly-adapted to. prevent. flash-
backs,the “downtime” for .cleaning .and repair
sheing:greatly reduced.

-According to-the present.invention a combined
-gas mixer and backfire arrester-assembly-is.pro-
vided -comprising a - self-supporting - porous:flash
-arresting-element located- in-.a -blowpipe close to
the-nozzle; this same-element being -adapted to
effect. mixing of -a-combustible gas and a com-
bustion-supporting gas. ' Such gases are sepa-
rately delivered -directly ito ‘one-face -of the ele-
ment. Such-element has-many pores-which-are
not-straight through but cross-and: interconnect
with-one- another; so-that one-gas- entering one
pore on the upstream face mixes with the other
gas entering -another pore; before surh:gases leave
theidownstream face. -Burning of-the combustible
mixture-withina blowpipe-may-be -of two kinds:
(1) the rapid popping-back known as backfire or
(2) the sustained ‘burning known as flashback
and following hbackfire. * The mixed gas'is caused
to flow: through a passage having a throat or re-

- stricted portien to establish a ‘gas-velocity suffi-
ciently high.to:prevent any flashback flame con~
timuing after backfire reaches the porous:element.
Any backfire flame reaching the downstream face
is'blown :out-almost instantaneously. by the pores
dividing ‘the ‘flame ‘and each divided flame ‘por-
tion"impinges-the pore wdlls and is quenched: in
being "bent through thetortuous pore passages.
A sustained flashback flame-is prevented to avoid
unnecessary -heating ‘or-carbonizing -the porous
element. “From the throat the mixed gas is ex-
panded-and delivered-directly-to the nozzle. The
size-of the porous element is such_that the pres-
sure drop--of-the-gases is not serious. -The in-
vention is espeeciglly ‘suitable “in large capacity
blowpipes-and may be used to supply mixed gas
to-a~plurality of ‘nozzles. -Any backfire flame is

5

10

15

20

25

30

40

50

60

2

spread -overithe entire :downstream
“porous material. :

For other objects and for-a-better understand-
ing of-the invention, :reference may be -had to
-the following:detailed' description-taken in.con-
nection with ~the “accompanying -drawings, -in
which :

-Fig.-1 is-a side elevational view of a desurfac-
‘ing--machine -embodying -the present “invention.

Fig.'2is 3 front -view-of -the -machine :shown
in Fig. 1.

“Pig.-3 is-an-enlarged cross sectional view-of 'a
-combined-mixer and arrester assembly, taken:-on
-line 3—3 of Fig. 1,

"Fig.4-is -a eross:sectionalview -of a modified
form-of -assembly wherein the porous -element-is
-a-hollow-cone closed-at the-downstream end:

Fig.-5is'a transverse cross sectional viewtaken
-on line 5—B8:0f Fig. 4, and

~Fig.-6-is a-fragmentary view-in cross seetion-of
:another-modification:of the-invention.

Referring to Figs. 1, 2 and 3, there is-shown+a
‘plurality of -blowpipe wunits -8, 11, 12,-and I3
Jlecated side-by-side -and -having respective mnoz-
zles 4, 15, 45 and 71, Such units, so arranged,
.direct.preheating flames F toward a-ferrous-metal
hody 48,-and, upon.the body being moved .along
underneath the nozzle tips, streams of cutting
:0Xygen, remove. thermochemically.a layer of sur-
face metal .of predetermined thickness.from the
body 8. A wave-19-of .slag containing molten
metal . is thrown :up .ahead .of the nozzle tips.
When preheat .holes 28 in the nozzle tips ‘be-
come clogged,:-a -backfire or .flash back .occurs.
The resulting .flame .may momentarily .extend
rearwardly - through the .nozzle, nozzle block.2i,
and. through g .mixed -gas. supply . pipe .22. until
extinguished by a combined mixer .and. backfire
arrester.assembly .23.

:According. to the -present invention, the.com-
bined mizer.and arrester assembly 23 includes a
self-supporting perous.element 39, which-not.only
serves- finally and thoroughly to mix the. gases
but also.serves to arrest and extinguish a -back-
fire, Equal volumes of fuel.gas and oxidizing gas
such .as acetylene and .oxygen under equal pres-
sure, respectively, enter the assembly .23 through
separate pipe.lines 24 and-25 and leave well mixed
through the mixed. gas supbly bipe 22.

Cutting gas such .as oxygen is supplied by a
pipe line 26 to. a passage 27 .in the block 21 and
leaves the nozzle tip through a flat discharge ori-
fice 28. Screw couplings 31 and 32 are respec-
tively used on. the mixed. gas supply pipe 22 and
the cutting gas supply pipe 26 so that they may
be Teadily detached from the nozzle block 21.
Pipe 22 is detachably connected to the assembly
2% at.its other end by a screw coupling 33. Nozzle
¥4 is 'detdchably. refained ‘in the nozzle block 21
by a.’ threaded sleeve 34. By having these parts
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detachable, they may be quickly and easily dis-
assembled, cleaned and reassembled.

As shown in Fig, 3, the combined mixer and
backfire arrester assembly 23 includes a casing
35 having two inlet sockets 36 and 37 (Fig. 1)
and a single outlet socket 38. Each of such
sockets is internally threaded to receive an ex-
ternally threaded hollow coupling sleeve to con-
nect a pipe to the casing. The socket 38 extends
axially for a considerable distance into the body
35 and is of sufficient diameter to receive a porous
element 39, the upper end portion of an elongated
metal pipe 40 having a mixed gas delivery pas-
sage P provided with a throat or restricted portion
41, and a threaded coupling sleeve 42 designed
to retain the porous elemehnt 39 and the pipe 40
within the body 35 upon heing screwed into the
threaded outlet socket 38.

Spaced vertical passages 83 lead from the
threaded inlet socket 36 to an annular gas dis-
tributing chamber 44 in the bottom of the socket
38. Horizontally extending passages 45 lead from
the inlet socket 37 (Fig. 1) to a central vertical
passage 46 formed between the spaced passages 43
and discharging downwardly into the bottom of
socket 38, The porous element 39 has an up-
stream face 47 facing the bottom of both the
annular chamber 44 and the central passage
46; the face 47 being recessed to provide space so
that gases are mixed and distributed well over
the face before entering the porous element 39,
Acetylene and oxvgen are delivered respectively
to inlet sockets 37 and 36 and mix together at
the bottom of the outlet socket 38. Since the
pressures of the gases are equal, any flow from
one inlet opening to the other inlet opening is
prevented.

The porous element 39 has a radially extending
flange 48 which fits on a shoulder 49 of an annular
recess 50 in the upper end of the elongated pipe
40. Recess 50 is adapted to contain the porous
element 39. As the coupling sleeve 42 is tightened
within the socket 38 the flange 48 of the porous
element is brought tightly against the bottom of
the socket 38. The outer annular surface of the
porous element 39 is provided with a coating C
of gas sealing material or paint so that the pores
of the element are completely sealed to prevent
any leakage of gas in g lateral direction. Such
coating C extends also over the top of flange 48
so that when the porous element is tight against
the bottom of the socket 38 a gas-tight or hermetic
seal is present.

The recess 58 in the elongated piece 48 has a -

frusto-conical bottom providing a shallow axial
convergence 51 receding from the flat down-
stream face 52 of the porous element, forming a
mouth 53 in which the gas leaving the element
is collected and directed into the throat or re-
stricted portion 41 of the mixed gas passage P.
It will be noted that the throat 41 is of consider-
ably less diameter than the outlet portion 58 of
the passage P. The effect of the mouth 53 and
throat 41 is to increase the coliective velocity of
the gas such that the gas itself will either blow
out or greatly impede a flash back continuing
after a backfire, On reaching the porous element,
a backfire is readily and finally extinguished by
the cooling effect of porous material and by the
tortuous shaped pores which cause the flame to
come against many heat conductive walls (bronze
containing a large amount of copper) and bend
and quench it in many small parts through the
numerous pores. The restricted portion 4{ thus
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prevents premature breakdown of the porous
element material by heat.

In that example of the invention shown in
Pigs. 4 and 5, it will be noted that the casing
35 of the assembly is of substantially the same
shape as the casing of the previously described
assembly, and that the only differences reside
in the shape and construction of the mixed gas
supply pipe and the porous element. A long hol-
low frusto-conical self-supporting porous element
58 is threaded at its large end upon a base 61
having a central mixed gas passage 62 for the
delivery of the gases to the inferior of the porous
element. Threaded in the outer end of the porous
element 61, is a deflector or closure element 63
of solid or nonporous metal. An elongated pipe
64, generally more hollow than the pipe 48, has
an enlarged chamber 65 adapted to receive the
porous element 80 and the base 61. Base 61 has
a radial flange 66 against which is abutted a
flange 67 of the elongated pipe 64. TUpon the
coupling sleeve 42 being tightened in the threaded
socket 28, base 61 and elongated pipe §4 are rigidly
secured to the casing 385.

The gases upon coming together at the bottom
of the outlet socket 38, pass down through the
central passage 62 of the base §1, fill up a cham-
ber 68 in the porous element 89, and then pass
outwardly through the pores of the porous ele-
ment to the chamber 65 of the pipe 64. By the
time the gases rea~h the chamber 65, they are
thoroughly and finally mixed. A restricted throat
62 in the pipe 64 increases the velocity of the
gas the same as did the throat 41 in that form
of the invention shown in Fig. 3. Any flames
resulting from a backfire are diverted by deflector
63 upon entering the chamber 65. Each of
elongated pipes 40 and 64 has a threaded outlet
end portion T1 adapted to receive the coupling 33
of the pipe connection 22 to connect the assembly
23 to the nozzle block 21. Any sustained burning
flashback flame is prevented by the high gas
velocity in the throat 69 after backfire. The
comparatively shallow chamber formed between
the outer or downstream face of the porous ele-
ment 60 and a wall 64 of the pipe or casing
functions similarly to the chamber 53 in Fig. 3
in being of small enough volume to cause the out-
flowing gas to have a high enough velocity for
the same purpose, i. e., preclude a continued
burning.

In that form of the invention shown in Fig. 6
the gases entering the casing 35 are not permitted
to be previously mixed prior to entry into a por-
ous element T12. 'The porous element 72 lies
within a flanged inner end 713 of a mixed gas
delivery pipe 714, similar in configuration to pipe
40 of Fig. 3, and has a flat upstream face 75
which is brought up flush against a skirt portion -
16 surrounding the central gas inlet passage 46.
By this construction, the gases from the passages
43 and 46 directly enter the porous element 12
without being previously mixed and mixing takes
place wholly within the porous element 72. Thor-
oughly mixed gases leave downstream face 77 of
the porous element 12, and pass on downwardly
through a restricted throat 78 of the pipe 74.

A self-supporting porous element suitable for
the purposes of this invention may be formed
of carbon particles compacted with a carbona-
ceous binder, such as pitch, baking the com-
pacted mass slowly to drive off volatile matter,
and then slowly cooling the element.

Another form of porous element which has been
found to be satisfactory is that known to the trade
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as Porex, which is formed by sintering together
a collection of bronze particles intc a single self-
supporiing mass forming circuitous pores through
it. The sintering operation leaves the mass with
certain of the pores interconnected with one an-
other. The mass may be finally compressed, if
found necessary, to reduce the pores to smaller
size. As is well known, bronze being largely of
copper is a good heat conductor to distribute the
heat energy of backfire throughout the porous
mass.

The pores of the porsus element are in the form
of circuitous passages, any one of which inter-
contnects with or crosses several cther passages
and delivers portions of its gas to or receives
rortions of the gas of these other passages. The
gases ¢f one pore are thus forced to mix and
be mixed with gases of the other pores, with the
result that by the time the gases have traversed
the full thickness of the element, they are thor-
cughly mixed.

In many instances a hanging flame is precluded
from continuing in the restricted porticn of the
elongated mixzed gas passage. The porosity of
the element is such that both effective mixing
results and maximum’ flash back resistance is
obtained. The overall size of the element will
depend upon the gas flow requirement. One por-
ous element may he designed and arranged to
serve several nozzles.

The length of the passage subject to flash back
is materially reduced, and the gases are mixed
and the backfire arrested in the same casing.

While' various changes may be made in the

detailed construction, it shall be understood that.

the changes shall he within the spirit and scope
of the present invention as defined by the ap-
pended claims,

What is claimed is:

1. A cembined porous type gas mixer and back-
fire arrester assembly for a blowpipe, compris-
ing g casing having two separate gas inlet open-
ings, an enlarged outlet opening, a pipe having
an end portion contained in the enlarged outlet
opening, sald pipe having an enlarged . axiaily
extending chamber and restrirted gas passage
rortion in communication with each other, a
hollow frusto-conical porous element spaced from
the wall of and extending within the enlarged
chamber into close proximity with the restricted
gas passage portion, a solid metal deflector piece
closing the outer end of the porous element to
divert a flame resulting from the backfire issuing
rearwardly from the restricted gas passage por-
tion, a base connected to the opposite end of the
porous element, said hase having a mixed-gas
passage therethrough to deliver the gases enter-
ing the outlet opening to the intevior of the porous
element, and means securing the base and the pipe
within the enlarged outlet opening,

2. A porous type backfire arrester assembly
comprising in combination a porous element of
hea$ conductive sintered and compressed metal
narticles strong enough to resist the impact of a
backfire, said element having interconnected pores
of tortuous shape small enough in size to pre-
clude the passage of a backfire flame, whereby
such a flame is extinguished by the chilling action
of its impingement upon numerous heat con-
ductive pore walls and such a flame is divided and
frequently bent around numerous such heat con-
ductive walls in the tortuous paths constituted by
said pores, a casing enclosing:said element, an
inlet passage in the casing leading to an up-
stream face of the porous element and at least a

10

15

20

25

a0

5

40

45

50

55

60

65

70

2,417,670

6
major portion of the upstream face of said ele-
ment being exposed to gas from the inlet pas-
sege, an outlet passage in the casing leading from
the downstream face of said element and at least

"~ a major portion of the downstream face of said

element being exposed to said outlet passage for

‘arresting any backfire flame, a shallow cham-

ber in said outlet passage constituted on one side
by the downstream face of said element and on
an opposite side by a wall of said casing, said ele-
ment being gas permeable and mounted to re-
quire the passage of gas between the inlet and
outlet passages to be through the pores of said
element, said shallow chamber. being of small
volume and the outlet passage adjacent thereto
being consiricted to prevent any continued burn-
ing or flashbhack to exist therein following a
backfire, ‘

3. In a blowpipe, in combination, a casing
member portion having therein a gas mixing
chamber, an oxygen supply passage opening into
said chamber, and a fuel gas supply passage
opening into said chamber, for preliminarily mix-
ing oxygen and fuel gas within said gas mixing
chamber; a combined gas mixer and backfire
arrester comprising a self-supporting body of
worous material secured within said casing mem-
her portion and having the pores exposed on at
least 'a major portion of the upstream surface
thereof in communication with said gas mixing
chamber, to more thoroughly mix within said
kody of porous material the gases preliminarily
mixed in said mixing chamber; and another cas~
ing member portion constituting a gas mixture
delivery pipe secured to said first mentioned cas-
ing member and having an enlarged passage por-
tion and also having s restricted passage portion
communicating with said enlarged passage por-
tion and with the pores exposed on at least a
major portion of the downstream surface of said
body of porous material to any backfire flame,
a shallow chamber constituted on one side by the
downstream face of said porous material and on
an opposite side by a wall of said second men-
tioned casing ‘member portion whereby the
velocity flow of the gas mixture through said
restricted passage portion and shallow chamber
inhibits propagation of flashback adjacent the
downstream surface of said body of porous mate-
rial,‘and said body of porous material arresting
propagation of backfire therethrough and into
said mixing chamber and into said fuel gas supply
passage.

CLIFFORD C. ANTHES.
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