March 6, 1928.

A. W,

WAERN

REDUCING AND SMELTING FURNACE

Filed Dec.

19, 1923

\\\\\\ |
74 ST 2[
73 21
4]
(7
485 ad’|
Il a6

20

1,661,742

3 Sheets-Sheet 1

53
52

55
51
(2Yo)

61

: ,:_"_,‘_»“_5_ = ¢
= 3
1 T e e kot 57
o ] |
‘ 24
/) \\\<//"30 7}( i " i

ADOLFPH

3313 /4 flbto«mubw

Inventor
W. WAERN

Ve Wad



March 6, 1928. 1,661,742
. A. W. WAERN

REDUCING AND SMELTING FURNACE

3 Sheets-Sheet 2

-
=T =
== b N \3.'55
LE H Ve
B 3

: Sl AL fs é]uoento*c
/ ADOLPH W. WAERN

By A Aboomey




March 6, 1928. 1,661,742
A. W. WAERN _ \

REDUCING AND SMELTING FURNACE
Filed Dec. 19, 1923 3 Sheets-Sheet 3

Lig.d.

28~

51
50
23
3
27
N 40,
%L AT s /
! ! 3 ¢ ////: _’Ll
7 L e =2 )
%—%_ / TS e 2_} T‘L/E
i T Rbiimm =
(L‘/‘J—Iﬂj— ____l”u[_(: »)_J‘lj___#.[i _'“J'/
26 ’
20555,
Inventor
ADOLPH W. WAERN

33)% Aﬁ ﬂbtowa} .

oy o4




19

Patented Ma;'. 6, 1928.
UNITED STATES

- 1,661,742

PATENT OFFICE.

ADOLPH W. WAERN, OF ONTONAGON, MICHIGAN, ASSIGNOR TO PINE-WASTE PROD-
UCTS, INC.,, OF NEW YORK, N. Y, A CORPORATION OF DELAWARE.

REDUCING AND SMELTING FURNACE.

Application filed December 19, 1923. Serial No. 681,592.

This invention relates to furnaces and par-
ticularly to reducing and smelting furnaces
for reclaiming the process chemicals used
in ]the sulphate process for preparing wood
pulp.

This reclamation process involves the fol-
lowing steps:

The spent cooking liquor is evaporated to
dryness, the dry product being called “black
ash.” This black ash is mixed with new
chemicals in the form of sodium sulphate to
make up for the process losses and the mixed

. product is charged into reducing and smelt-
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ing furnaces. The black ash containing the
non-cellulose portion of the original wood is
rich in fuel and when the ash is fed into the
reducing and smelting furnace, a rapid com-
bustion takes place without the addition of
other fuel. . .

The air required for the combustion in
the smelters is supf)lied through nozzles
preferably water-cooled and projecting in-

- side the furnaces, a blower being used to
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force the air through the nozzles.
The chemicals in the black ash are melted

. due to the heat of combustion and are dis-
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charged by gravity through a spout at the
bottom of the smelter and flow into a dis-
solving tank to again be properly treated
and used in the process of cooking pulp.

This. invention relates particularly to the
construction of the smelting furnaces. Such
furnaces as now constructed for this pur-
pose are square in section and have a heavy
outside shell of brick work, reinforced and
are lined with soapstone, or other refractory
material, which structures are very heavy,
occupy a considerable space, are expensive
to construct and last only a comparatively
short time due to the excessive heat and the
chemical action taking place therein.

This invention has for its object to pro-
vide a reducing and smelting furnace of the
character described that will be stronger and
more durable than the existing type and
will have a maximum capacity for the space
occupied. .

Another object of the invention is to pro-
vide means for cooling the furnace lining
at the same time heating the air used for the
air blast. _

Another object of the invention is to pro-
vide a furnace of the character described
having provision made for expansion due to
the heat. '

Further objects of the invention will ap-
pear from the following specification taken
In connection with the drawings, which
form a part of thisapplication, and in which

Fig. 1 is a vertical sectional view of a
smelting furnace constructed in accordance
with the invention.

Fig. 2 is a transverse sectional view of
the structure shown in Fig. 1.

Fig. 3 is an irregular transverse sectional
view taken substantially on line 8—3 of
Fig. 1, and

Fig. 4 is a vertical sectional elevation
taken at right angles to Fig. 1 and substan-
tially on line 4—4 of Fig. 8.

The invention briefly described consists
of a reducing and smelting furnace compris-
ing an outer shell preferably of sheet metal,
such as steel, a lining of suitable material,
such as soapstone, or a combination of soap-
stone and concrete, the shell and lining being
spaced from each other. The furnace is pro-
vided with nozzles for introducing an air
blast therein and the air for these nozzles
is forced around the furnace lining in the
space between the shell and lining, thereby
cooling the lining and heating the air uti-
lized %or the air blast. In the particular
form of the invention illustrated, the shell
or casing surrounding the lining is provided
with inner and outer walls, the inner wall
being spaced from the lining and suitable
material, such as asbestos, being interposed
between the inner wall of the shell and the
lining. This asbestos allows for expansion
of the lining due to the excessive heat within
the smelter. The furnace is preferably cy-
lindrical instead of square in section, thus
providing a maximum -capacity for the
space occupied by the furnace. The cylin-
drical construction is also preferable since
square furnaces are more liable to cave in
and have more corners-and edges and require
more repairing. Further details of the in-
vention will appear from the following de-
scription. S

Referring to the drawings, the furnace
lustrated 1s mounted on a base 20 pref-
erably of concrete and has an outer shell
comprising a lower section 21 and an upper
section 22, these sections having flanges 23
which are secured together in any suitable
manner. This shell is preferably formed of
sheet metal, such as steel. :

The shell of the furnace also includes an
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inner wall comprising sections 24 and 25,
this wall being spaced from the outer wall
as clearly indicated in the.drawings.

The furnace is provided at its lower end
with a hearth 26 preferably formed of a com-
bination of soapstone and concrete. A lin-
ing 27 is mounted in the shell above the
hearth, the portion of the lining disposed
within the lower section of the shell pref-
erably being formed of soapstone and the
portion of the lining indicated at 28 dis-
Eosed within the upper portion of the shell

eing formed of a combination of soapstone
end concrete.

For the purpose of introducing an air
blast into the furnace, a plurality of nozzles
30 extend through the shell and lining into
the furnace, these nozzles discharging the
air above the hearth 26. The nozzles 30 are
preferably water-cooled, conduits 31 and 32
being provided for conducting the cooling
liquid to and from the nozzles.

In order to provide for expansion of the
lining due to the excessive heat in the smelt-
er, the inner wall 24, 25 of the shell is spaced
from the lining and the space between these
parts is filled with ashestos 35 which is
rammed into this space.

The short life of the furnace lining is due
primarily to the excessive heat within the
furnace and the action of the chemicals
thereon and in order to lengthen the life of
this lining, means is provided for cooling
the lining. To accomplish this, air is in-
troduced into the space 86 between the inner
and outer walls of the shell and this air is
conducted around the inner wall of the shell
and the lining. The air is introduced into
the space 36 through a conduit 37.

In order to insure the circulation of the
air around the furnace lining, partitions 89
and 40 are provided in the space 36. These
partitions are provided with diametrically
opposite openings, the opening in the parti-
tion 39 being indicated at 41 in Figs. 1 and
4, and the opening in the partition 40 being
indicated at 42 in Fig. 1. '

The air from the space 36 passes out-
wardly through a conduit 45 having a check
valve 46 therein to a conduit or air main 47.
The air main 47 delivers the air through
conduits 48 to the air nozzles 30. Conduits
48 have control valves 49 therein for regu-
lating the air passing through the nozzles.

The smelting furnace has charging open-
ings 50 formed therein through which the
charges of black ash are introduced.

The upper section of the furnace lining
is also cooled by means of an air jacket, the
air entering the space 51 between the inner
and outer walls of the shell through a con-
duit 52, having a control valve 53, and leav-
ing this space through the conduit 87, the air
being forced under pressure around the lin-
ing and throu,;h the space 51. Baffles 55 and
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56 are provided as in the lower section for
insuring circulation of the air.

The structure just described has a double
function of cooling the furnace lining and
of preheating the air uscd in the air blast,
thereby obtaining a more eflicient and com-
plete combustion of the black ash.

An opening 60 is provided in the upper
section of the furnace for the purpose of
giving access to the furnace, this opening
being normally closed by any suitable means,
such as bricks 61.

A cap 62 closes the upper end of the fur-
nace, this cap being preferably formed of a
combination of soapstone and concrete and
reinforced as shown in Fig. 4 by rods 63.
These rods can be extended through the up-
per end of the cap, thereby facilitating the
removal of the cap. An opening 64 is
formed in the cap which is normally closed
by a plug 65.

The smelting furnace illustrated in the
drawings is usually used in conjunction with
an incinerator, a portion of which is illus-
trated in Fig. 1, at 70. The hot combustion
gases from the smelting furnace enter the
incinerator through a mouth 71 thercof and
pass through the incinerator, thereby evapo-
rating the black liquor to dryness formin
the blaclk ash. This black ash is discharge
through a discharge opening 72 into an ash
pit 78. TFrom the ash pit, the black ash is
discharged by scrapers 74 to the charging
floor, the piles of black ash being dispose
adjacent the charging openings 50 of the
smelting furnace. The ash after being
mixed with new chemicals, such as sodium
sulphate, is fed through the openings 50 into
the smelting furnace. After the combustion
of the black ash in the air blast, the chemi-
cals in the black ash are melted and are dis-
charged from the smelting furnace through
a discharge conduit or spout 75 into a dis-
solving tank 76 for further treatment.

From the foregoing description, it will be
seen that means has been provided for si-
multaneously heating the air from the air
blast and cooling the lining of the furnace,
thereby lengthening the life of the furnace
lining. Furthermore, by constructing the
furnace in cylindrical form, a stronger struc-
ture has been developed and the furnace has
a maximum capacity for the space occupied
thereby. The steel shell of the furnace acts
as a support for the inside soapstone linin%
and the asbestos and the spacing of the shel
from the lining provides for expansion of
the lining due to the heat. ‘

Although one specific embodiment of the
invention has been particularly shown and
described, it will be understood that the in-
vention is capable of modification and that
changes in the construction and in the ar-
rangement of the various cooperating parts
may be made without departing from the
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spirit or scope of the invention, as expressed
in the following claims.

What I claim is:

1. A furnace comprising a shell having
inner and outer walls, the walls being spaced
from each other, air directing baffles be-

_ tween said spaced walls, a lining within the
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shell and spaced from the inner wall there-
of, compressible material between said lin-
ing and said inner wall, an air nozzle extend-
ing into the furnace and means for forcing
air through the space between the walls of
the shell, around said. bafles and through
said air nozzles. '
2. A furnace comprising a shell havin
inner and outer walls, the walls being space
from each other, air directing baffles be-
tween said spaced walls, a lining within the
shell and spaced from the inner wall thereof,
compressible material between said lining
and said inner wall, an air nozzle extending
into the furnace and air conduits connected

- to said nozzle and to the outer wall of the

shell and receiving air from the space be-

tween the outer wall and the inner wall and
lining,

3. A furnace comprising a pair of cylin-
drical metallic shells of unlike diameters
spaced to form an air jacket between them,
a refractory lining spaced from the inner
shell and a body of compressible material
between said lining and said inner shell.

4. A furnace comprising a pair of cylin-
drical metallic shells of unlike diameters
spaced to form an air jacket between them,
a refractory lining spaced from the inner
shell, the lower part of said lining being
formed of soapstone and the upper part
thereof of soapstone and concrete, a body of
compressible material between said lining
and said inner shell, an air nozzle extending
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into the lower part of the furnace, and .

means for forcing air through the air jacket
and the nozzle.

In witness whereof, I have hereunto set
my hand this 9th day of October, 1923.

ADOLPH W. WAERN. -
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