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This invention relates to ignition means, and
has to do with an ignition furhace for use with
sintering machines.

The ignition furnace of my invention is
particularly suitable for use with sintering ma-
chines of the continuous type, in which g train
of pallets disposed in endwise contact are pro-
pelled along the upper run of an endless track,
where they are charged or loaded with a layer
or bed of the material or materials to be sintered,
the charged pallets then passing successively be-
neath an ignition furnace which ignites the bed
of material at the upper face thereof, after which
the pallets pass over wind boxes by means of
which air is drawn downward through the bed
of material, causing down combustion there-
through for effecting the sintering operation.
After the sintering operation has been completed,
the pallets pass about 2 return bend at the dis-
charge end of the machine, where the sintered
material is discharged, after which the pallets
pass on to the lower run of the track and travel
therealong to the return bend at the feed end of
the machine, where they are elevated to the

operation.
the type referred to are well known and nresd
not be described here in greater detail.

Ignition furnaces commonly used in sintering
machines of the type above referred to com-
monly comprise an elongated head or retort, as
it is termed, having a lengthwise slot through
which a combustible gas is discharged into a
downwardly opening hood formed of refractory
material, firebrick commonly being

terior length of which corresponds approximately
with the interior width of the pallet transversely
of the machine, so thaf the upper face of the
bed of material is subjected throughout sub-
stantially its full width to the action of the flame
of the burning gas within the hood. The gas
is mixed with air in proper proportion to produce
an intensely hot flame, assuring ignition of the
bed of material at the upper face thereof
throughout its full width. If is necessary, to
assure proper igniticn cof the material, that the
lower face of the hood be placed in proximity
- to the upper face of the bed of material, so as
to prevent objectionable cooling by excessive cold
air being drawn between the hood and the bed
of material. As soon as the upper face of the
bed of material is ignited, combustion thereof
oceurs by down .draft, such combustion being
rather rapid at the upper portion of the bed
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and resulting in the generation of intense heat.
The lower portion of the refractory hood is thus
subjected to intense heat, particularly at its
lower face, by the burning gas within the hood
and by the heat radiated from the burning bed
of material. That results in the lower portion
of the hood being quickly burned away so that
it soon assumes an uneven or ragged condition,
and the space between the lower face of the hood
and.the upper face of the bed of material is en-
larged t0 an objectionable extent. That is ob-
jectionable for two reasons—the uneven or
ragged condition of the lower face of the hocod
renders it difficult to obtain uniform ignition of
the bed of material at the upper face thereof,
with the result that uniform.sintering is difficult
to obtain, and, in addition, the enlargement of
the space between the lower face of the hood
and the bed of material permits entry there-
between of an objectionable amount of cold air,
which renders it difficult, in extreme cases, to
jgnite the bed of material. In order to reduce
the objectionable effects of the burning away of
the lower porticn of the hood, it is necessary fre-
quently to renew the structure or firebricks of the
hood. That is objectionable from the standpoint
of expense, but is even more objectionable in
that it necessitates shutting down the machine -
while the hood is being renewed, with resulting
serious loss in production.

My invention is directed to providing an igni-
tion furnace which avoids the above referred to
objections to the ignition furnaces at present in
use. More specifically, I provide an ignition fur-
nace in which the hood portion comprises fire-
bricks so supported as to be removed and re-
placed with expedition and facility, these bricks
being effectively cooled at the lower portions
thereof in & manner to prevent, or materially re-
duce, disintegration or burning away of the bricks
at their lower portions by the intense heat to
which they are subjected. I accomplish that
result by supporting the firebricks of the hood
on water conduits or pipes through which cool-
ing water is circulated, so that the bricks, par-
ticularly the lower portions thereof, are effectively
cooled in a manner to prevent objectionable heat-
ing and burning of such lower portions., In
addition, the fire bricks are so mounted on the
pipe supporting frame as to be readily removed
and replaced thereon individually, so that
selected ones of the bricks may be removed and
replaced without disturbing the other bricks or
the remainder of the hood structure. Further
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objects and advantages of my invention will
appear from the detail description.

In the drawings:

Pigure 1 is a side view of an ignition furnace
embodying my invention, applied to a continuous
type of sintering machine of known construc-
tion and operation, above referred to, the sinter-
ing machine being shown fragmentarily in trans-
verse section and one of the pallets being shown

in section, certain parts of the machine being 1

omitted for clearness of illustration;

Figure 2 is a plan view of the ignition fur-
nace and the adjacent portions of the sinfering
machine of Figure 1; :

Figure 3 is a central vertical sectional view
of the ignition furnace taken substantially on
line 3—3 of Figure 1; :

Figure 4 is an end view of the ignition fur-
nace taken substantially on line 4—4 of Figure
1.
of the
of the

Figure 5 is an isometric view of one
firebricks used at the sides of the hood
ignition furnace; and

Tigure 6 is an isometric view of one of the
firebricks used at the ends of the hood of the
ignition furnace. '

I have illustrated the ignition furnace of my
invention as applied to a continuous type of
sintering machine. This machine is of known
construction and operation, described above, and
a brief description thereof will suffice here. The
machine comprises a suitable frame I8 carrying
an endless track !l upon which wheel-mounted
pallets 12 travel. The pallets may be of any
suitable known construction, but preferably are
constructed similarly to the pallet, including the
grate, disclesed in my Patent No. 1,722,344. The
pallets {2, one of which is shown in the drawings,
receive a charge, in the form of a thick layer
or bed {3, of the material, or mixture of mate-
rials, to be sintered. After being charged, the
pallets pass beneath the ignition furnace, as pre-
viously explained, at which time the pallét be-
neath the furnace is positioned above a wind box
{4 through which air is drawn downward through
the bed 1% for causing, in conjunction with the
ignition furnace, ignition of the upper face of
the bed, the pallet in its centinued travel along
the upper run of the track passing over suc-
cessive wind boxes effective for drawing air down-
ward through the bed 18 and causing downward
combustion therein and resulting sintering of the
bed of material. The construction and operation
of the machine, as above briefly described, are
well known and understood by those familiar
with the sintering art, and further description
of the machine is thought to be unnecessary ex-
cept with respect to the ignition furnace, ccn-
stituting my instant invention.

The ignition furnace of my invention comprises
3 retort 15 having a head 16 of generally elon-
gated rectangular shape in plan provided, at ils
midlength, with an upwardly extending neck 17
having at its upper end an annular bolting flange
i8. Flange 18 is bolted to a corresponding flange
19, at the lower end of a gas supply pipe 20, there
being a gasket 21 disposed between the flanges
{8 and 19 to assure a fluid-tight seal there-
between. Pipe 20 is connected to any suitable
source of supply of a suitable combustible gas.

Head 5 is provided, at its lower end, with an
outwardly extending peripheral flange 22 and, at
each end, with a reenforcing rib 23 integrally
connecting flange 22 and head 16. A mnozzle
member 24, provided at its upper end with an
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outwardly extending peripheral flange 2§, is
bolted to flange 22 of head 16, there preferably
being a sealing gasket 26 interposed between the
flange 22 of head 16 and flange 25 of nozzle mem-
ber 24 to assure a fluid-tight seal therehetween.
The head 16 and the nozzle member 24 together
constitute a unit which is mounted on stands
28 suitably secured, as by bolting or welding, to
frame 10 of the machine at the sides thereof.
Conveniently, the end portions of head 15 are
bolted to the upper ends of the stands 28, though
the unit comprising head (6 and nozzle mem-
ber 24 may be mounted in any other suitable
manner.

An angle bracket 30 is secured to the inner
side of each of the stands 28, conveniently hy
welding, and is disposed lengthwise of the ma-
chine frame (0 with its upper arm brojecting
horizontally inward from stand 28. A pair of
angle plates 31 is disposed adjacent each of the
stands 28, each with its lower arm extending
horizontally outward toward the adjacent stand
and seating upon the upper flange of the cor-
responding bracket 38, to which it is bolted. A
plate 31= is welded to the outer face of the
vertical arm of each of the angle plates 31. The
angle plates 31 are disposed in pairs aligned
transversely of machine frame 10 and the inner
vertical arms of such pairs are connected by
two tubular frame members 32, ccnveniently
formed of steel piping of suitable length, the
ends of which members 32 seat against the in-
ner faces of the vertical arms of plates 3{ and
are welded thereto at 33. The members §2 and
angle plates 3! together constitute frame mem-
pers mounted upon the angle brackets 30 in
position for supporting the refractory hood struc-
ture constituting the lower portion of the ig-
nition furnace. The angle piates 31 and plates
3is, adjacent one of the stands 28, are suitably
bored and tapped for reception of pipes 34
threaded therein, each provided with a suitable
valve 35. The other plates 31 and 312 are also
bored and tapped for reception of pipes 36
threaded therein, the pipes 34 opening into'one
end of the tubular members 32, and the pipes
36 opening into the other end thereof, as will
be understood. Conveniently, the pipes 36,
which are discharged pipes, have their outlet ends
disposed above funnels 37 connected by piping
38 to a drain or discharge pipe 3% which may
lead to waste. The pipes 34 are connected to
g suitable source cf supply of cooling water which
flows through the tubular members 32, from
which it is discharged through the pipes 36
into the funnels 37 and thence to waste.

The nozzle member 24 tapers downward in
width, as shown more clearly in Figure 3, and is
provided at its lower portion with a downwardly
extending relatively narrow tip member 40
through which extends a downwardly flaring slot
41 for discharge therethrough of the fuel, con-
veniently gas. Firebricks 42, of generally tri-
angular shape as shown in Figures 3 and 5, seat
in sidewise contact upon the tubular members
32, as shown in Figures 1 and 2, each of these
pricks being provided, adjacent its lower end,
with a shoulder 43 in the lower face of which is
formed an upwardly extending arcuate recess 44
conforming to the curvature of the upper portion
of the tubular member 32. At its inner portion,
each of the bricks 42 is provided with a down-
wardly projecting element 45 the lower face of
which is substantially in the plane of the bottom
of the associated tubular membker 32. It will be
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-seen that the center of gravity of each of the fire-
bricks 42 is disposed a considerable distance -from
-the associated tubular member 32, in the direc-
_tion of tip member 40, so that the firebrick tends
- to turn inward about the tubular member 32 so as
to bring the flat inner face 45a at the upper in-
ner end thereof:in contact with the lateral face
of tip member 43. In that manner the firebricks
42, each of which weighs approximately nine
pounds, are held by gravity in position upon the
tubular members or pipes 32, with their inner up-~
per end surfaces 452 pressed against the ex-
terior lateral surfaces of tip member 48. ‘When
it is desired to remove one of the firebricks 42, it
may be swung about the associated pipe 32, from
its full line position shown in Figure 3-to.its
dotted line position shown at the right of this
figure, and may then readily ke lifted from the
pipe 32 and replaced by a similar firebrick. The
-end walls of tip member 408 are flat, and two end
‘firebricks 41, formed as shown in Figures 4 and 6,
are mounted upon the pipes 32 at each end of the
tip' member 40, the opposed faces of these fire~
bricks 47 being flat and in contact, as shown in
Figure 4. Angle retaining strips 48 extend be-
tween and above the pipes 32 adjacent the ends
thereof, and are anchored thereto, conveniently
by means.of U bolts 48. The retaining strips 48
restrain the end bricks 47, and the intermediate
bricks 42 therebetween, against movement end-
wise of the pipes 32, thus retaining the bricks in
proper assembled relation. Each of the end
bricks 47 is provided with an outwardly extend-
ing shoulder 50 provided with an arcuate recess
5¢ conforming in curvature to the pipe 32, for
seating thereon, and has a downward extension
52 at the inner side of recess 5. These bricks
are supported upon the pipes 32 in the same man-
ner as the intermediate bricks 42, but.have their
opposed faces vertical and flat so as to seat one
against the other, when: the brlcks 41 ‘are

mounted upon the pipes 32.
The inner faces of the bricks 42 are of para-
bolic curvature, as shown in Figure 3, and it

will be seen that the bricks 42 at the opposite: 4;

sides of the tip member 42 define a downwardly
flaring combustion chamber 55 of parabolic cross
section extending the length of.tip member 40,
with slot 41 opening into the top of this cham-
ber, the ends of which are closed by the end
bricks 471. The bricks 42 and 417, together with
the frame structure comprising the pipes 32,
constitute a refractory water-cooled hood for the
ignition burner, the lower face of this hood being

spaced a short distance 56 (Figure 1) above the:

upper surface of the layer or bed 13 of material
to be ignited, in the pallet 12. Gas or other suit-
able fuel is admitted to the combustion chamber
55 through slot 41 of tip member 40 and is mixed
with air drawn into the space beneath the hood
by the action of the wind box 14, the mixture be-
ing ignited and providing a mass of flame filling
the combustion chamber 55. This flaming mass
serves to ignite the upper surface of the bed 3
in the manner previously described.

The pipes 32, in addition to supporting the
bricks 42 and 41, also provide means for cooling
the hood structure by circulating a cooling lig-
uid, conveniently water, through the pipes 32.
It will be noted that the pipes 32 are disposed
at the lower portion of the hood structure, that
is, adjacent the lower ends of the firebricks, and
serve to cool the portions thereof subjected to the
most intense heat, such cooling preventing or
greatly reducing burning away of the lower por-
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tions of the firebrick. In that manner the lower
faces of the bricks are maintained in an un-
burned and smooth and even  condition, thus
maintaining the space 56 between the bottom. of
the refractory hood structure and the upper face
.of the bed of material 13 in the pallets 12 sub-
stantially constant, which is conducive to uni-
form ignition of the upper face of the bed of ma-
terial and assures, maximum efficiency -of the
ignition furnace: - The bricks of the hood struc-
ture may: be removed and replaced as desired, or
as may be necessary, in the manner previously
described, and, ordinarily, without altering the
positions of the angle retaining strips 48. Where
desirable, -either one of the strips 48 may be
moved. a short distance ocutward along the pipes
32, by releasing the U bolts 49, facilitating re-
moval and replacement of the bricks, particularly
‘the end bricks 41.. While the pipes 32 of the
hood structure preferably are disposed at the
lower portion thereof, as shown and above de-
scribed, they may be otherwise suitably disposed,
within the broader aspects of my. . invention,
which comprehends. & hood structure .provided
with cooling means effective for preventing or
reducing objectionable burning of the refractory
of such structure. As above indicated, and as
will be understood by those skilled in this art,
changes in construction and arrangement of
parts of my invention may be resorted to without
departing from the field and scope thereof, and
I intend to include all such variations, as fall
within the scope of the appended claims, in-this
application in which the preferred form only -of
my invention has been disclosed. : .

I claim:

1. In an ignition furnace. for sintering ma-
chines, a fuel supply retort having a downwardly
extending tip member, a supporting frame dis-
posed below said retort provided with substan-
tially horizontal tubular members disposed at op-
posite sides of said tip member, said tubular
members being adapted for circulation there-
through of a cooling fluid, refractory members
seating adjacent their lower ends on the upper
portions of said tubular members and seating ad-
jacent their upper ends against the opposite sides
of said tip member defining a downwardly open-
ing combustion chamber, said refractory mem-
bers being free from each other and from said
tubular members and said tip member for indi-
vidual removal and replacement, said tip mem-
ber opening into said chamber for supplying fuel
thereto, and refractory members mounted on said

55 “tubular members closing the ends of said cham-
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ber.

2. In an ignition furnace for sintering ma-
chines, a fuel supply retort, supporting means for
said retort, a supporting frame mounted on said
supporting means comprising substantially hor-
izental tubular members disposed below and at
opposite sides of the retort, said tubular mem-
bers being adapted for circulation therethrough
of a cooling fluid, said retort having a down-
wardly extending nozzle member, refractory
members seating at their outer lower portions on
the upper portions of said tubular members with
their upper end portions in contact with said
nozzle member at opposite sides thereof defin-
ing a downwardly opening combustion chamber,
said refractory members being free from each
other and from said tubular members and said
nozzle member for individual removal and re-
placement, said nozzle member opening into said
combustion chamber, and refractory members
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mounted on said tubular members closing the
ends of said chamber,

3. In an ignition furnace for sintering ma-
chines, a pair of supporting stands, a substan-
tially horizontal fuel supply retort extending be~
tween and supported by sdid stands, said re-
tort having a downwardly extending nozzle mem-
ber, a supporting frame mounted on said stands
below said retort, said frame comprising substan-
tially horizontal tubular members at opposite
sides of ‘the retort adapted for circulation there-
through of a -cooling fluid, 'and refractory mem-
bers mounted at their lower outer portions on the
upper portions of said tubular members with
their upper inner portions in contact with -said
nozzle member at opposite sides thereof, said re-
fractory members defining a‘downwardly opening
combustion chamber and said retort opening into
said chamber for supplying fuel thereto, said
chamber being closed at its ends.

4, In an ignition furnace for sintering ma-
chines, a pair of supporting- stands, a substan-
tially horizontal fuel supply retort extending be-
tween and supported by sdid stands, a frame sup-
ported by said stands below said retort compris-
ing substantially herizontal tubular members at
opposite sides of the retort adapted for circula-
tion through them of a cooling fluid, and refrac-
tory members provided at their outer lower por-
tions with recesses conforming to thé upper por-
tions of said tubular members, said refractory
members seating on the tubular members with
their upper inner ends in contact with the lower
portion of said retort defining a dowhwardly
opening combustion chamber, said chamber be-
ing closed at its ends and said retort opening into
said chamber for supplying fuel thereto.

5. In an ignition’ furnace for wsintering ma-
chines, a substantially horizontal fuel supply re-
tort having a downward extension, substantially
horizontal tubular members disposed below said
extension at opposite sides thereof and adapted
for flow therethrough of a cocling fluid, and re-
fractory members seating at their outer lower por-
tions on the upper portions-of said tubular mem-
bers extending therefrom upward and inward to
said extension and seating at their upper ends
against opposite sides thereof defining a down-
wardly opening combustion chamber, said ex-
tension opening into said chamber for supplying
fuel thereto, said refractory members being free
from each other and from said tubular members
and: extension for individual removal and re-
placement.

6. In an- ignition furnace for sinfering ma-
chines, a substantially horizontal fuel supply re-
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tort having a downward.extension, substantially
horizontal tubular members disposed below said
extension at opposite sides thereof and .adapt-
ed for flow therethrough of a cooling fluid,
and refractory members seating at their outer
lower portions on the upper portions of said tu-
bular members extending therefrom upward and
inward to.said extension and seating at their
upper. ends against opposite sides thereof, said
refractory .members being disposed in sidewise
contact and -having their inner faces extending
downward and outward from said extension de-
fining a downwardly opening combustion cham-
ber receiving fuel from .said extension and be-
ing free from each other and from said tubular
members and -extension for individual removal
and replacement.

7..In an ignition. furnace for sintering ma-
chines, a substantially horizontal fuel supply re-
tort having a downward extension, substantially
horizontal tubular members disposed below said
extension at opposite sides thereof and adapted
for flow therethrough of a cooling fluid, and re-
fractory members of generally triangular shape
disposed in sidewise contact seafing at their
outer lower portions on the upper portions of
said tubular members extending therefrom up-
ward and inward to said extension and seating
at their upper ends against opposite sides thereof
defining a downwardly opening .:combustion
chamber, said extension opening into said cham-
ber for supplying fuel thereto, .said refractory
members being free from each other and from
said tubular members and extension for indi-
vidual removal and replacement.

8. In an ignition furnace for sintering ma-
chines, a substantially horizontal fuel supply re-
tort ‘having a downward extension, substantially
horizontal tubular members disposed below said
extension at opposite sides thereof and adapted
for flow therethrough -of a cooling fluid, and re-
fractory members seating at their outer lower
portions on the upper portions of said tubular
members extending therefrom upward and in-
ward to said extension and seating at their up-
per ends against opposite sides thereof, said re-
fractory members being disposed in-sidewise con-
tact and having their inner faces of substantially
parabolic curvature defining a downwardly open-
ing combustion chamber of substantially para-
bolic cross section receiving fuel-from said ex-
tension and being free from each other and from
said tubular members and extension for individ-
ual removal and replacement.

EDWARD W. SHALLOCK.




