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1

This invention relates to superheaters in as-
sociation with boilers of chemical recovery fur-
naces and particularly superheaters for relatively
high steam temperatures in association with boil-
ers receiving the products of combustion from a
smelter furnace in which chemical is removed
from the black liquor of wood pulp mills.

It is well known in the operation of the so-
called sulphate recovery furnaces from which the
products of combustion flow through an associ-
ated steam boiler without a superheater, that
much less labor is required to clean off- the de-
posits which condense out of the products-and
adhere to the boiler tubes than is required to
clean said deposits from the superhieater tubes
when a superheater is associated with the boiler.
This is due to the difference in: metal tempera-
tures -between the boiler tubes and the super-
heater tubes.

In tubes exposed to the products of combus-
tion rising from a sulphate furnace, containing
water at temperatures of from 350° F. to 500° F
the tube wall temperature is between about 500
to 650° P. with the outer tube skin temperature

slightly higher. These last metal temperatures
are present on the tube areas which contact the
sodium salts, principally sodium carbonate and
sodium sulphate, rising from the furnace in the
products of combustion and on to which tube
areas these salts condense and adhere. It has
been found to be much easier to clean the salt
deposits from the surfaces of tubes, as by lancing
or by soot blowing, at a temperature of 500° F
than at 650° P. As the tube surface temperatures

rise, the difficulties of cleaning the salt deposits :

from the tubes correspondingly increase.

Steam pressure and temperature requirements
for sulphate furnace boilérs have lately risen to
about 600 to 800 P. S. I. and-825° total tempera-
ture. Such high steam temperatures require a
large superheating surface exposed to relatively
high temperature furnace gases which multiply
the difficulties of cleaning the superheater. The
metal skin temveratnre of these superheater
tubes rise to about 912° F. and the task and cost
of keeping the tubes clean under these conditions
has become prohibitively- high. - Sodium car-
bonate and sodium sulphate melt at about 1500°
P. and may melt as low as about 1200° F, when oc-
curring in mixtures of the products of combustion
rising from a sulphate recovery furnace. It is
therefore very necessary to keep the tube wall
temperatures of the superheaters exposed to such
gases as far below 1200° F. as possible to insure
satisfactory cleaning of the tubes’ and consequent
good operation.

As mentioned above superheater tube tempera-
tures at about 912° F., corresponding to a steam
temperature of 825° F., have been found to be
prohibitively high when exposed to the products
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of combustion from a sulphate furnace and with
possibly higher steam temperature requirements
in the future, the producing of such temperatures
by the now accepted designs of superheaters in
association. with sulphate furnaces, becomes im-
practical.

In addition. to ‘the tube temperature limits
which have now been reached, other dependent
limits ‘have appeared in the present designs of
superheaters for sulphate furnaces. )

The higher tube temperatures and the conse-
quent  increased accumulation of salt deposits
upon the tubes, has required an increased. spacing
apart of the tubes to avoid bridging across of said
deposits from tube to tube.” This tube spacing has
approached the limit beyond which the long in-
tertube supporting members or spacer pieces will
burn,

The- height of the furnaces is limited by the
furnace gas temperatures necessary to produce
the highest steam temperatures now required.
In furnaces of substantml* width, moreover, the
conical shaped fuel bed, essential for successful
smelting of the chemical, increases the differ-
ence in temperatures of the stratified streams of
combustion products which rise through the fur-
nace, causing a relatlvely higher temperature
stream to flow up through the center of the fur-
nace with cooler streams adjacent the walls.

" This hotter center stream increases the de-
pos1ts on the hot tubes thereabove confacted by
said stream and if the temperature of said cen-
ter stream be reduced, the temperature of the
streams adijacent the walls are also reduced and

.consequently the average furnace gas leaving

temperature is -lowered which produces an un-
desirable condition for achieving high superheats
with a minimum of superheating surface.

Tt is an object of this invention to minimize the
foregoing difficulties by providing improved
steam superheating means for obtaining rela-
tively high steam temperatures in superheaters
associated with chemiecal recovery furnaces.

Another object is to provide improved means
for controlling the temperature of the steam leav-
ing superheaters associated with chemical recov-

-ery . furnaces.

A further obJect is to provide improved means
0. substantially . equalize the temperature of the

-products of combustion leaving chemical recov-

ery furnaces across the entire cross sectional
areg of the flow of products.

‘Other objects of the invention will appear from
the following description in which the preferred
embodiment of the invention is set forth in detail,
reference being made.to the accompanying draw-
ings wherein:

Figure 1 is 2 more or less d1agrammat1c verti-
cal section, taken on line {—I1 of Fig. 2, through
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a smelter furnace and associated boiler for prac-
ticing the invention; and

Figure 2is a sectlon taken on line 2—2 of Fig. 1,
on an enlarged scale, showing other details of the
improved apparatus organization.

Referring now to Figure 1, the reference char-

acter A denotes the smelter furnace, the four walls
of which are lined with exposed finned tubes i
spaced on close centers and connected with the
boiler proper B for water circulation there-
through. In effect these finned tubes | constitute
a continuous metallic wall which line the interior
of the furnace and the inner face of which is ex-
posed to radiant heat. Immediately above the
smelter furnace A is a chamber C, similarly lined
with finned tubes f, to the rear of which is the
boiler proper B, the appurtenances of which (such
as evaporator, exhaust fan .and filues) are not
shown.
C are superimposed as represented. The furnace
A is of the general type shown in my United
States Patent 2,319,399, issued May 18, 1943.

The black liqguor evaporated to the desired con-
centration, approximately 65% to 70% solids, is
introduced into the furnace chamber by the noz-
zles 2, the black liquor being supplied to'the noz-
zles at & pressure from about.15 to 20 pounds per
square inch and at a temperature of from 220°
t0 240° F. Owing to the reduction in pressure at
the spray nozzles, some of the moisture containeg
in the sprayed particles flashes into steam, thus
further decreasing the moisture content of the
particles. The sprayed particles gravitate in
counterflow with the rising flame and gas stream
from the smelting zone and are dried in space.
The dried particles collect on the hearth in the
form of a conical bed of fuel 3 with its highest
portion at the middle portion of the furnace.
Preheated air for combustion is admitted into the
fuel bed by means-of air nozzles 4 from the sup-
ply ducts 4a. The chemical associated with the
combpustible is smelted and flows out in molten
form from the hearth. The combustibles in the
gases rising from the fuel bed are burned, for
which purpose additional preheated air is ad-
mitted above the fuel bed by means of the air
nozzles 5, preferably downwardly inclined.

Referring now to the boiler proper B, this com~
prises a steam and water drum 6, a mud drum T
and connecting banks of upright tubes 8 and 9.
The banks are baffled to provide vertical passes;
the entrance to the first pass being below the
steam and water drum 6. Immediately in ad-
vance of the tubes 8 with respect to the furnace
gas flow, there is a vertieally disposed superheater
10. suspended from above the boiler setting as
indicated.

The products of combustion rising from the
fuel bed 3 on the furnace hearth entrain chem-
icals, mostly sublimated sodium salts, which yield-~
ing heat to the heat absorbing surfaces of the
furnace, superheater and boiler, condense into
plastic and eventual solid states. The globules or
particles of condénsed chemicals occasion diffi-
culties by impinging upon and building up on the
tubes of the heat absorbing surfaces, particularly
upon the hotter superheater surfaces, which are
located within the chamber C through which the
gases flow on their Way to the boiler convection
banks.

The heat absorbed by the exposed water cooled
tube wall surfaces is sufficient to lower the tem-
perature of the gases leaving the top of the
chamber A and entering the bottom of the cham-
ber C to approximately 1800 to 2200° F., well above

The furnace chamber A and the chamber
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4
the melting point of the chemicals. The pre-
dominant salts-in the furnace gases, sodium car-
bonate and sodium sulphate, melt at about 1500°
F. and may melt at as low as about 1200° F. when

present in mixtures of gases such as may occur
in recovery furnaces.

Above these temperatures
the salts are successively in a semi-plastic and
vapor state and below they may be sufficiently
plastic to adhere to the heat absorbing tubes.

I have found that heat absorbing tubes, such

as superheater tubes may be exposed to furnace

gases at temperatures at and bhelow about 1400°
P, without objectionable salt deposits thereon
when the furnace gases flow longitudinally of the
tubes. For satisfactory operation-then, the heat
absorbing tubes must be arranged in the upper
chamber C so the gases will flow substantially
parallel thereto for a distance until the gases
have been cooled to not over about 1200° F. and
thereafter the gases may flow transversely to the
tubes. As mentioned above, I have found that the
higher temperatures of the superheater tubes,
such as occur when approaching steam tempera-
tures of about 825° F., are an added influence to
the adherence of salts onto the tubes.

I have further found that due to the conical
shaped fuel bed 3 on the furnace hearth with its
highest portion in the middle portion of the fur-
nace, the difference in temperatures between the
stream of combustion products rising. centrally
through the furnace and the streams rising ad-
jacent the end walls, is-greater than usual. This
central hotter stream maintains the salts en-
trained therein at a higher temperature than
those entrained in the adjacent cooler streams
and thereby increases the relative amount of salt
deposits on the superheater tubes contacted by the
hotter stream. To lower the temperature of this
central hot stream by ceoling all of the products
with additional furnace heat -absorbing surface
will tend to reduce the average furnace gas-leav-
ing temperature and thereby tends to defeat the
attainment of the higher superheats with a min-
imum -of superheater surface. As mentioned
above, it is very necessary at the higher super-
heats, to keep the tube wall temperatures of the
superheater as low as possible to insure satisfac-
tory cleaning of the tubes and consequent good
operation, and to attain a maximum heat head
between the surrounding gases and the tube sur-
face.

According to the mventlon I accomplish a
relatively closer equalization of the tempera-
tures of the products of combustion entering the
superheater tubes across the entire cross sec-
tional area of the furnace and thereby obtain a
relativelly advantageous higher average tempera-
ture of the products entering the superheater.
Furthermore I reduce temperature of the super-
heater tubes and thereby reduce the amount of
salts deposited thereon and obtain a greater heat
head between the gases and tubes. Still further,
I control the temperature of superheat inde-
pendently. of the sulphate furnace operation.
The foregoing is accomplished as follows.

Offset from the recovery furnace A is a sepa-
rately fired superheater furnace D, the offtake
flue 1 of which is connected into furnace A at
such a location that the flue gases therefrom dis-
charge into the cenfral hot stream of the prod-
ucts of combustion rising through recovery fur-
nace A before the products enter the heating
surface of the pendant superheater (0. The
temperature and volume of flue gases from the
superheater furnace D upon admixture with the
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products of combustion from the recovery fur-
nace A, reduces the temperature of-the products,
and tends to equalize the temperatures across
the entire cross sectional area of the main re-
covery furnace.

Separately fired superheater furnace D (at the
side of main furnace A) comprises walls {2 and
a floor 13 and may satisfactorily be heated by an
oil or other fuel burner 14 which projects through
one of those walls. A superheater 15 is located
in the offtake 11 of this auxiliary furnace and
comprises a multiplicity of parallel return bent
tubes 16 connected at their ends respectively into
the inlet header 11 and the outlet header 8.
The off-take flue Ii from furnace D is con-
nected through the side wall of the main recov-
ery furnace A so as to discharge the flue gases
from said superheater furnace into the recovery
furnace. The side wall tubes | of the recovery
furnace A where they cross the discharge of flue
{i have their fins omitted (see Fig. 2) so as to
provide openings between tubes for the flow of
gases from fiue (f.

A damper 19 hinged at 20 is provided in flue
i1 whereby to control the velocity of flow of
gases into the recovery furnace A, Automatic
means may be provided to control the damper
18, such as a diaphragm 21 responsive fo the
pressure within flue If. As the pressure within
the flue increases the diaphragm 21 moves
downwardly against an opposing spring 22 and
through lever 23 and connecting rod 24 raises
the damper 19 to open the orifice 25 through
which gas from flue |1 discharges into recovery
furnace A. As the pressure in flue i1 drops the
diaphragm 21 rises and lowers damper {9 there-
by closing the area of orifice 25. Such means for
operating the damper may generally be called
motor means. )

The pendant superheater 10 in recovery fur-
‘nace chamber 6 is connected to the upper steam
and water drum 6 by tubes 26. The outlet head-
er 21 of said superheater 10 is connected by
means of pipe 28 to the inlet header (7 of super-
heater 15 of the separately fired superheater
furnace D. The outlet header 18 of superheater
i5 carries superheated steam fto the place of
use. Thermostatic means 29 may be connected
into this outlet pipe 18 and a diaphragm 30, re-
sponsive to said thermostatic means 29, may be
connected to a valve 3{ in the fuel line 32 to the
purner 14 of the superheater furnace D. As the
temperature of the steam from pipe I8 rises the
fluid in the thermostat 28 and above the dia-
phragm 30 expands and thereby partly closes
valve 31 in the fuel line to thereby reduce the

superheat. In this manner final temperature
of the steam leaving the recovery unit is con-
trolled.

Air for combustion of the fuel in the sepa-
rately fired superheater furnace D as well as for
use in the recovery furnace A may satisfactorily
be provided by means of fan 33 discharging into
duct 34. A vertical branch duct 35 from duct
34 is provided with a control damper 38 and de-
livers air via conduits 37 and 38 to a casing 38
surrounding the separately fired superheater fur-
nace D and its flue 1{. The casing 39 is offset
from the interior refractory walls {2 of the fur-
nace so as to provide free circulation of air
around said walls to cool them. At the opposite
side of the furnace from conduits 3T and 38 the
air space between casing 39 and wall I2 is con-
nected into the furnace through the air admis-
sion opening 40 surrounding the fuel burner 14.

2,606,103
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Alr for combustion to burner 14 is thereby heat-
ed by withdrawing heat from the furnace walls
2.

The main fan discharge duct 34 conducts air
past the branch duct 85 and is provided with
dampers &i. Air passing through said duct 34
flows over a bundle of steam heating coils 42
(see Fig. 1) where its temperature is controlled
and thence passes to the main supply ducts da
of the recovery furnace A via conduits 43 and &4
(see Fig. 2).

When employing the invention, the chemical
recovery furnace A is operated in the usual man-
ner with the temperatures of the products of
combustion entering the pendant superheater it
peing substantially the same as heretofore found
satisfactory for safe, practical -operation. Be-
cause the superheater [0 receives the coolest,
saturated steam from the boiler and only heats.
this steam through a portion of the total
temperature required, its hottest tube tempera-
ture may be chosen to be substantially less than
or at most equal to the hottest tube temperatures
heretofore found practical. The extent of possi-
ble salt deposits upon the superheater tubes is
thereby maintained within permissible Iimits.

Superheating is then completed by passing the
steam from superheater 10 through the sep-
arately fired superheater i5. The fuel used by
burner {4 in the separately fired superheater
furnace D is chosen so that its products of com-
bustion will neither cause objectionable deposits
upon the tubes of superheater 15 nor will injure
the structure of the tubes at the high tempera-
tures required to effect the higher steam temper-
atures. Nor shall said fuel have an ash that
may be detrimental to the recovery Dprocess,
should the ash carry.over into the recovery
furnace A. )

The flue gases leaving flue {| from the sep-
arately fired superheater furnace D have been
cooled by superheater I5 to such a temperature
that its admixture with the hotter central
stream of products of combustion rising in the
recovery furnace will temper said stream and
tend to equalize the temperature of all of the
gases and products rising into the chamber C.

While I have shown and described the pre-
ferred embodiment of my invention, it will be
understood that changes in .construction, com-
pination and arrangement of parts may be made
without departing from the spirit and scope of
the invention as claimed.

I claim:

1. In a system for recovering. chemicals and
generating and superheating steam from the
combustion of black liquor of wood pulp mills, the
combination of a smelter furnace having an open
top and provided with means for spraying the
black liquor into the furnace interior and for
burning same in the lower portion thereci, a
separate second furnace provided with a burner
for firing a separate fuel, a flue connecting the
offtake of said second furnace with said smelter
furnace interior at a location in:the:smelter fur-
nace wall above: said black liquor spraying and
burning means and serving to convey and dis-
charge the combustion gases from the second-
furnace fuel transversely into the.smelter furnace
thereby causing mixture of those gases with the
rising gaseous products which result from com-
bustion of said liquor, a vertical upper extension
of said smelter furnace defined by generally

_vertical walls extending upwardly from said open

top of the smelter furnace to form an upright
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chamber into which there passes the aforesaid
rising mixture of liquer combustion products
and second-furnace -flue ‘gases, a stearmy hoiler
successively arranged with respect to said cham-
ber to receive from the chamber’s upper portion
the said mixture of products and gases from both
furnaces, a first steam superheater within said
upright chamber located in-major ‘part in the

upper portion thereof with the longitudinal axis -

of its tubes -disposed generally vertically to sub-
stentially parallel tHe flow  thereover of zaid
mixed products and gases and being connected
to said boiler to receive directly therefrom sat-
urated steam which in passing through said
tubes has superheat imparted thereto, a second
steam superheater in said second furnace being
exposed to the fiow of said second-furnace eom-
bustion gases, connecting means hetween the
inlet of said second -superheater and the outlep
of said first superheater whereby the steam from
said first superheater in passing through the
second superheater by way of said connecting
means has its temperature still further raiseg
while said second-furnace gases in yielding heat
to that steam become partiailly ccoled before
entering the smelter furnace, water codled metal-
lic surface lining the walls of said smslier fur-
hace and of said upright chamber, said surface
being connected in water circulation with said
boiler and being effeciive to cool the aforessid
mixture of products and gases entering said first
superheater whereby to minimize depcsition of
gas-entrained chemical on the first superheater,
means including a valve for adjusting the rate of
delivery of fuel to said second furnace wherehy to
control the final temperature of the steam which
leaves said second superheater, adjustable fiow
restricting means within said second-furnace flue
for adjusting the velocity of discharge of the
second-furnace combustion gases into the smelter
furnace, and motor means responsive to the com-
bustion gas pressure within said second furnace
for opening and closing said flow restricting
means as required to hold the aforesaid discharge
velocity within a range assuring effective mixing

of the second-furnace combussion gases with the -

smelter furnace’s liquor combustion products.

2. In a system for recovering chemicals and
generating and superheating steam from the
combustion of black liquor of wood pulp mills,

the combination of a smelter furnace having -

an open top and provided with means for spray-
ing the black liquor into the furnace interior
and for burning same in the lower portion there-
of, a separate second furnace provided with a
burner for firing a separate fuel, s flue con-
necting the offtake of said second furnace with
said smelter furnace interior at a location in
the smelter furnace wall above said black liquor
spraying and burning means and serving to
convey and discharge the combustion gases from
the second-furnace fuel transversely into the
smelter furnace thereby causing mixture of those
gases with the rising gaseous products which re-
sult- from combustion of :said liquor, a vertical
upper extension: of said smelter-furnace defined
by generally vertical walls extending ‘upwardly
from said open top of the smelter. furnace to
form an upright chamber:into which there passes
the aforesaid rising mixture of liquor combus-

tion products and second-furnace flue gases, a-

steam boiler successively arranged with re-
spect to said chamber to receive from the cham-
ber’s upper portion the said mixture of products
and gases from both furnaces, a first steam super-
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heater within said upright chamber located
in major part in the upper portion thereof with
the longitudinal axis of its tubes disposed gen-
erally vertically to substantially parallel the flow
thereover of said mixed products and gases and
being connected to said boiler to receive directly
therefrom saturated steam which in passing
through said tubes has superheat imparted there-~
to, a second steam superheater in said second
furnace being exposed to the flow of said sec-
ond-furnace combustion gases, connecting means
hetween the inlet of said second superheater and
the outlet of said first superheater whereby the
steam from said first superheater in passing
through the second superheater by way of said
connecting means has its temperature still fur-
ther raised while said second-furnace gases in
yielding heat to that steam become partially
cooled before entering the smelter furnace, water
cooled metallic surface lining the walls of said
smelter furnace and of said upright chamber,
said surface being connected in. water circula-
tion with said boiler and being effective to cool
the aforesaid mixture of products and gases en-
tering said first superheater whereby to mini-
mize deposition of gas-entrained chemical on
the first superheater, an outlet conduit for the
steam which leaves said second superheater,
means including an element responsive to the
final superheat temperature of said leaving steam
in that conduit and a valve controlled by said
element for adjusting the rate of delivery of fuel
to said second furnace as required to hold said
final temperature substantially constant, and
means including a  damper adjacent the dis-
charge end of said second-furnace flue for ad-
justing the velocity of discharge of the second-
furnace combustion gases into the smelter fur-
nace.

3. In a system for recovering chemicals and
generating and superheating steam from the
combustion of black liquor of wood pulp mills,
the combination of a smelter furnace defined by
generally vertical walls; means for spraying the
black liquor into the furnace interior and for
burning same in the lower portion thereof and
broducing combustion gases laden with vaporized
chemical salts; a separate second furnace pro-
vided with burner means for firing a separate
fuel and producing products of combustion free
of vaporized chemical salts; a flue connecting the
off-take of said second furnace with said smelter
furnace interior at a location in-the smelter
furnace wall above said black liquor spraying and
burning means and serving the convey and dis-
charge af relatively high velocity the combus-
tion gases from the second-furnace fuel trans-
versely into the smelter furnace thereby causing
mixture of those gases with the rising gaseous
products which result from the combustion of
sald liquor and as a consequence thereof caus-
ing an increase in volume and velocity of sald
rising - gaseous products; a vertical upper ex-
tension of said smelter furnace defined by gen-
erally vertical walls extending further - upward-
1y from the smelter furhace top to form an- up-
right chamber that receives- from the smelter
furnace the aforesaid rising mixture of liquor
combustion products and second-furnace flue
gases; a steam boilér successively arranged with
respect to said chamber to receive from the
chamber’s upper portion the said mixture of
products and gases from both furnaces; a first
steam superheater within said upright chamber
located in major part in-the upper portion there-
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of with the longitudinal axis of its tubes disposed
generally vertically to substantially parallel the
high velocity flow thereover of said mixed prod-
uets and gases and being connected to said boiler
to receive directly therefrom saturated  steam
which in passing through said tubes has super-
heat imparted thereto; a second steam super-
heater in said second furnace being exposed to
the flow of said second-furnace combustion gases
that are free of vaporized chemical salts; con-
necting means between the inlet of said second
superheater and the outlet of said first super-
heater, whereby the steam from said first super-
heater in passing through the second super-
heater by way of said connecting means has its
temperature still further raised while said sec-
ond~furnace gases in yielding heat to that steam
become partially cooled before entering the
smelter furnace; and water cooled metallic sur-
face lining the walls of said smelter furnace and
of said up-right chamber and being connected
in water circulation with said boiler, the amount
of said water-cooled surface that is interiorly
exposed in said smelter furnace and in the por-~
tion of said chamber below said first superheater
peing sufficient to lower the temperature of the
aforesaid mixture of products and gases enter-
ing that superheater from both furnaces where-
by to minimize deposition of gas-entrained
chemicals on the first superheater.

4. In a system for recovering chemicals and
generating and superheating steam from com-
bustion of waste liquor of wood pulp mills, the
combination of a smelter furnace defined by gen-
erally vertical walls; means for spraying the
waste liquor into the furnace interior and for
burning same therein and producing combustion
gases laden with vaporized chemical salts; a sep-
arate second furnace provided with means for
firing a fuel other than waste liquor of wood pulp
mills and generating therein products of combus-
tion free of vaporized chemical salts; a flue con-
necting the off-take of said second furnace with
said smelter furnace interior at a point in the
smelter furnace wall above said waste liquor
spraying and burning means for discharging said
second furnace products of combustion into the
smelter furnace interior, causing admixture with
said smelter furnace combustion gases therein
and a substantial increase in the volume and
velocity of said gases; an upper extension of said
smelter furnace defined by walls extending fur-
ther upwardly from the smelter furnace top and
above said second furnace off-take flue connec-
tion to form an upper chamber; steam boiler
heating surface successively arranged with re-
spect to said upper chamber; a first steam super-
heater located within the upper chamber ahove
said second furnace flue connection and being
arranged in heat transfer relationship with the
mixture of the aforesaid vaporized salt laden
combustion gases arising from the smelter fur-
nace and the products of combustion discharged
from said second furnace off-take flue, said first
superheater having & saturated steam inlet con-
nected to said steam boiler and also having a
superheated steam outlet; a second steam super-
heater located within said second furnace and
having & superheated steam inlet connected to
the superheated steam outlet of said first super-
heater, said second steam superheater being ar-
ranged in heat transfer relationship with said
second-furnace-products of combustion which
products are free of vaporized chemical salts,
whereby the saturated steam from said boiler
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can by flowing successively through the first and
second superheaters have the degree of its super-
heat considerably increased without excessive
deposition on the heating surfaces of the first
superheater of gas entrained chemical that re-
sults from the burning of the aforesaid waste
liguor.

5. In a system for recovering chemicals and
generating and superheating steam from com-
bustion of waste liquor of wood pulp mills, the
combination of a chemical recovery furnace de-
fined by generally vertical walls; means for
spraying the waste liquor into the furnace-in-
terior and for burning same therein and pro-
ducing combustion gases laden with vaporized
chemical salts; a separate second furnace pro-
vided with means for firing a fuel other than
waste liguor of wood pulp mills and generating
therein products of combustion free of vaporized
chemical salts; a flue connecting the off-take of
said second furnace with said chemical.recovery
furnace interior at a point in the recovery fur-
nace wall above said waste liquor spraying and
burning means for discharging said second fur-
nace products of combustion into the smelter
furnace interior, causing admixture with said
smelter furnace combustion gases therein and
a substantial increase in the volume and velocity
of said gases; a vertical upper extension of said
recovery furnace defined by walls extending fur-
ther upwardly from the recovery furnace top
and above said second furnace offtake flue con-
nection to form an upper chamber; steam boiler
heating surface successively arranged with re-
spect to said upper chamber; a first steam super-
heater located intermediate said upper chamber

_and said boiler above said second furnace flue
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connection and being arranged in heat transfer
relationship with the mixture of the aforesaid
vaporized-salt-laden combustion gases arising
from the smelter furnace and the products of
combustion discharged from said second fur-
nace off-take flue and having a saturated steam
inlet connected to said steam boiler and also
having a superheated steam outlet; a second
steam superheater located, within said second
furnace and having a superheated steam. inlet
connected to the superheated stearm outlet of
said first superheater, said second steam super-
heater being arranged in heat transfer relation-
ship with said second furnace products of com-
bustion free of vaporized chemical salts, whereby
the saturated steam from said boiler can by flow-
ing successively through the aforesaid first and
second superheaters have its superheat tempera-
ture raised to an exceedingly high value without
objectionable deposition on the heating surfaces
of the first superheater of gas entrained chemical
that results from the burning of the aforesaid
waste liquor.
ALEXANDER L. HAMM.
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