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UNITED STATES

PATENT OFFICE.

HENRY BLACKMAN, OF NEW YORK, N. Y.

APPARATUS FOR RECOVERING ALKALI.
SPECIFICATION forming part of Letters Patent No. 497,088, dated May 9, 1893,
Application filed March 19, 1899, Serial No. 426,643, (No model.)

To all whom it may concern:

Be it known that I, HENRY BLACKMAN, a
citizen of the United states, residing in the
¢ity, county, and State of New York, havein-
vented certain new and useful Improvements
in Furnaces for Evaporating and Calcining
Alkaline and other Solutions, of which the fol-
lowing is a specification.

My invention provides certain improve-
ments in furnaces, and more particularly in
rotary furnaces designed for the recovery of
soda ov other alkalies from the refuse liguors
of pulp mills, but applicable also for the re-
covery of other incombustible chemicals from
solutions. .

In recovering the refase liquors from pulp
mills, it is customary to first concentrate the
liguor and then to subjectit to ealeination in
a furnace, whereby the ligneous, mucilagi-
nous, and other combustible impurities eon-
tained in the liquor are burned out, leaving
the alkali in a tolerably pure condition.

My present invention is most direetly an
improvement upon the furnace disclosed in

my application, Serial No. 387,189, filed March-

31, 1891, for Letters Patent of the United
States. Renewed July 26, 1892, Serial No.
441,324,

My present invention relates in part to the
means for concentrating the alkaline liquor,
for handling it during coneentration, and for

feeding it to the calcining chamber of the:

furnace, and in part to accessories of  the ro-
tary ealcining chamber or hearth of the fur-
nace.

Figure 1 of the accompanying drawings is
asideelevation of myimproved furnace partly
in vertical mid-section. Fig. 2 is an end ele-
vation thereof partly in vertieal section on
the line 2—2 in Fig. 1. Fig. 3 is a vertical
longitudinal section of a portion of the appa-
ratus on a larger scale than the preceding
figures. Fig.4is a vertical section of the dis-
charge end of the rotary calecining chamber,
and of thesupplying furnace or fire-box.  Fig.
5 is an elevation of ‘the discharge end of the
furnace.

Referring to the drawings,let A’ designate
the furnace or combustion chamber and B the
chimney or stack. The furnace A’ consists
of ‘a rotary caleining chamber ‘A and means
for supplying combustible gas or fuel thereto

and for effecting the ignition of such fuel.
The stack B is built preferably of solid ma-
sonry in any manner common in the building
of chimneys, and extends to a suitable height
to afford the requisite draft. At its lower
end, and below the opening a through which
it communicates with the calcining chamber
A, it is provided with a pit.C constituting a
receiving tank for the alkaline solution. This
tank is preferably constructed with a metal
shell and a brick lining. The rotary cham-
ber. A is constructed with its outlet end b
which communicates with the opening ¢ in the
stack, to project intoa recess ¢ formed around
this opening so0 as to make a suitably close
connection or joint between the revolving
chamber and the stationary stack. The op-
posite end of the chamber is nearly closed by
the fire-box or furnace D, which is arranged
close against it, and which is formed with a
flange "or shield D’ on its side toward the
chamber. This fire-box is mounted in any
suitable manner by means of which it may be
drawn back from the outer end of the eham-
ber A, as is customary in rotary furnaces.
The alkaline liquor to be concentrated and
calcined is placed in a supply tank F, from
which it is introduced by any suitable means
into the stack B at any suitable height in or-
der tobe showered or streamed down the stack
and thereby concentrated. In the base of the

_stack, or in any other suitable or convenient

location, is eonstructed a receiving tank or
pit C for receiving the liqunid thus concen-
trated. - The preferred means for introd ucing
the liquid from the tank F into the stack is
by pumping it up and spraying it into the
stack. 'The liquid flows through a pipe e to
a pump G, from which it is pumped up
through a pipe ¢’ to discharge into the stack
through a spraying nozzle H arranged atany
suitable height within the stack B (see Fig.
1). Theflow to this nozzle is regulated by a
valve j. Another nozzle H’ is arranged at or
near the top of the stack,and by more or less
closing the valve j, the liquid may be forced
to this nozzle through a pipe.#? forming a.con-
tinuation of the pipe 4’. The nozzles H I’
may be of any suitable construction adapted
to either spray or subdivide the liquid and
thereby cause it to shower down through the
stack, or to deflect it against the walls of the
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stack so thatit shall be caused to stream down
against the heated walls. The liquid thus de-
seending through the stack is concentrated
by the hot walls thereof, or by the hot gases
of combustion ascending thereshrough, and
ultimately falls into the tank C, which thus
forms a receptacle for the concentrated solu-
tion.

From the tank C the concentrated liquid is
fedinto the ecalcining chamber as will be here-
inafter deseribed. A uniform level in this
tank is preserved in the following manner.
The flow of liquid from the tank F through

the pipe e is determined by the level of the

liquid in the tank C, which rises in a stand-
pipe ., in which is mounted a float g that is
connected to a valve fin the pipe e, so that
as thelevel in the tank C rises the float rigses
and partly closes the valve, thereby reducing
the flow. A branch pipe ¢’ leads from the
tank C to the pump G, so that the latter may
dvaw liquid either from the tank I' through
the pipe e, or from the tank C through the
pipe ¢’. The latter pipe is ordinarily closed
by a valve €% but whenever the liquid in the
tank C is not sufficiently concentrated, this
valve will be more or less opened, so that a
greater or less proportion of concentrated
liquid from the tank C will be drawn to the
pump and mixed with the unconcentrated
liquid from the tank If, and the two together
be introduced into the stack. The more the
valve ¢ is opened, the greater proportion of
already concentrated liquid will be pumped
up and showered down through the stack,
and henee the more concentrated will become
the liquid in the tank C.

The liguid in the tank is kept agitated by
an agitator or stirring arms & & mounted on
an upright shaft having a bearing at its up-
per end in a cross-frame [, and driven through
bevel gears m from a horizontal shaft m/
which enters the side of the tank through a
suitable stuffing box, and isrevolved by a belt
on a pulley 7, or by other means. From the
bottom of the tank C, an outlet pipe ¢ leads
to the suction of a pump @', from the dis-
charge of which a pipe?’ extends upward and
terminates in a downturned nozzle discharg-
ing into a vertical pipe p’, from thelower end
of which a horizontal pipe p extendsinto the
furnace, and through the throat 0 of the ro-
tary caleining chamber thereof, and termi-

- nates just within this chamber in order to
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discharge the concentrated solution there-
into. It is desirable that the solution be dis-
charged at a certain predetermined rate of
flow into the calcining chamber in order that
the latter may be supplied with material for
calecination at a rate just as rapid as, and no
more rapid thau, it is capable of effecting the
concentration. This flow is regulated chiefly
by means of a valve p?in the pipe p, butitis
obvious that some special means is requisite
to caunse the pump G’ to operate at a rate ex-
aetly in proportion to the flow determined by
this valve. To this end I provide a stand-

pipe p® in communication witli the pipes p
and p’, in which stand-pipe a head of liquid
will stand at a level determined by the ad-
justment of the valve p? and by the rate of
flow from the pump. When the pump pumps
the liquid up and discharges it into the pipe
p’ faster than it can flow out through the
valve p? its level in this stand-pipe will rise.
Floating on the liquid in this stand-pipe is a
float 7, which is connected by a rod to a valve
7' in a steam-pipe 77 which supplies steam
for operating the pump G’. Consequently
when the pump pumps the liquid up too rap-
idly and the level in the stand pipe rises, the
aseent of the float will partly close the valve
7' and throttle back the steam supplied to the
steam cylinder of the pump, so thatthepump
will then work more slowly until the level in
the stand-pipe falls, whereupon the descent
of the float will open the valve and admit
more steam to the engine, so that the opera-
tion of the pump will be automatically eon-
trolled so as to pump the liguid into the pipe
p’ at the same rate of flow as that determined
by the adjustment of the valve p* for the ad-
mission of the liquid to the calcining cham-
berof thefurnace. Thepipep passesthrough
the upper part of the tank C above the level
of the liquid therein, and is inclosed and pro-
tected by passing through a pipe p*in the
throat of the calcining chamber. The pipep
is made perfectly straight and enters at one
side of the stand-pipe p? and in the opposite
side thereof, and in line with the pipe p is an
opening closed by a eap p% so that by drain-
ing out the liquid from the pipes and remov-
ing this cap, access may be gained to the in-
terior of the pipe p to clean it in case it
should become clogged.

It will be seen from the foregoing deserip-
tion that the apparatus is wholly automatie,
it being only necessary to determine the rate
of flow into the caleining furnace by the ad-
justment of the valve p? and to determine
the extent of the concentration of the liquid
by the adjustment of the valve ¢ If the
pump G’ draws the denser liquid from the
bottom of the tank more rapidly than it is be-
ing admitted by showering down the stack,
the level of the liquid in the tank, and con-
sequently that in the stand-pipe %, will fall,
so that the float ¢ will open the valve f and
admit a greater flow to the pump G, sothata
greater volume of liquid will be showered
down the stack and thus supplied to the tank
C. Obviously the pump G’ might pump di-
rectly through the pipe p into the caleining
chamber, but this would involve the disad-
vantage that the exact degree of concentra-
tion of the liquid could not be readily deter-
mined.
pipe ¢’ into the funnel mouth of the pipe p’,
the operator can tell at a glance the degree
of concentration, or if need be he can readily
take a sample for testing.

In my former application hereinbefore re-
ferred to, the liquid from the tank F was dis-

But by showering theliquor from the .
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charged intothetank or pit0,and was pumped
up from this pit and discharged down the
stack, falling back into the pit, and there mix-
ing with the unconcentrated liquor entering
fromthetank F. Itresulted from tiiis that the
liquor introduced into the caleining chamber
was not uniformly concentrated,since the pro-
portions of freshly introduced liquor, and of
liquor concentrated by showering down the
stack, could not be kept uniform. In my
former apparatus also, the liquor was fed to
the stack by flowing off from the top of the
mass of liquorinthe tank C,itbeing designed
that the concentrated liquor falling from the
stack would be swept over by the upper stir-
ring arms and forced to flow into the calcin-
ing chamber, but this result was attended
with uncertainty by reason of this concen-
trated liquor being more dense than the un-
concentrated liquor freshly introduced from
the tank F, so-that the latter would tend to
riseandimmediatelyenterthe caleining cham-
ber. My present invention overcomes these
difficulties, and insures that the liquor from
the tank F shall be concentrated before being
admitted to the tank C, and it further en-
ables the degree of concentration of the lig-
uor in the tank C to be determined by pump-
ing out a greater or less proportion thereof
and showering it again through the shaft in
order to more thoroughly concentrate it.
Under the pump platform is constructed a

save-all tank L, which serves to catch any

liguid which may leak from the pump or
In case the level
in the tank C should rise above the normal,
the liquid may overflow through a pipe 7,
which discharges into thesave-all tank L. A
pipe €® is also' provided as a continuation of
the pipe ¢, in order thatthe pipes e ¢ ¢’ %, and
the pump G, may be drained of liquor in case
of necessity. ‘A pipe p° is also provided for
draining off the liquor from the pipesp p’ p°
The pipes e® and p°® are provided with suit-
able valves forkeeping them normally closed,
The liquor which accumulates in the save-all
L. may be pumped up by the pump G through
the pipes ¢ and ¢ by keeping closed the
valves e® and f.

At the top of the stack is placed a vapor
separator consisting of an open-topped cham-
ber K surrounding the top of the stack, and
of plates or disks J J’ J*(moreorlessin num-
ber) placed one above another over the top
of tho stack and within the chamber K. The
ascending gases are deflected by these plates,
being forced to pass outwardly around them.
The lower disks are made annular in order
that the ascending gases may partly pass
through them and be deflected by the upper
disks. By the deflection of the disks, any
spray, dust or solid matter carried up by the
gases is disengaged and caught in the cham-
ber K, from which it may be washed out from
time to time and eaused to flow down the
stack., The stack is provided with an open-

ing s to permit access to the tank C,and with
an opening s’ to permitaccess to the nozzle H.

The rotary caleining chamber A is con-
structed in any snitable manner, an outer
shell of iron lined with fire-brick being pref-
erable. Theouter shell carries annular rails

which roll on supporting flanged wheelsa’a’

fixed on two shafts a® at each side. These
shafts are mounted in bearingson a support-
ing frame or platform M, which is pivoted on
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trunnions at m? at one end, and at its oppo- .

site or free end is provided with means for
raising or lowering it,so that the platform,
and consequently the chamber A, may be
tilted to any suitable inclination the construc-
tion in-this respect being the same as in- my
aforesaid application and consisting of a
serew N from which the platformishung, en-
gaged by a nut O which is supported on a
frame Q; and is a worm-wheel turned by a
worm.Q’ on a transverse shaft which may be
turned by hand. This is important, as iten-
ables thespeed of travel through the chamber
of the material undergoing caleination to be
governed at will. The frame M is preferably
constructed of longitudinal girders resting on
the trunnions at one end, and connected with
alifting apparatusattheother,and with trans-
verse girders over them on which rest the bear-
ings of the shafts. The trunnions are prefer-
ably arranged asnear theend b of the chamber
as practicable. For tilting the frame or plat-
form M, any suitable mechanism may be em-
ployed, such as adjusting serews, chain pul-
leys, hydraulic cylinders, &e. Ihave showna
sarew N engaged by a rotary nut. Omnone of
the shafts a? is fixed a gear wheel b’ which
meshes with gear-teeth b®on the exterior of the
cylinder, so thatthelatter isdriven pcsitively
from thisshaft. The shaftcarrying this gear
is driven by a train of gears from asteam en-
gine ¢’ mounted on the same platform M as
the chamber A, and supplied with steam
through a flexible hose ¢? Fig. 2. Thus the
transmission of power to rotate the chamber
A is not interrupted by thetilting of the plat-
form M to different angles.

The fire-box D is supported on the same
platform M as chamber A, so that it is tilted
with the latter. For supporting it, I provide
a frame S mounted on the platform M, over
which are mounted transverselyslidingframes
S’ which have a sliding engagement with lon-
gitudinally sliding beams 5* to which the fire-
box D is fixed. . By means of thése frames the
fire-box may be slid-backwardly or to either
side in order to get access to the interior of
the chamber A. In my former consiruction,
I employed a mere shield in the position of
the shield D/, and having a gas and air in-
jector entering through it. I now construct
the shield with a combustion chamber form-
ing the fire-box.D, having an opening nearly
as large as that of the outlet end of the cham-
ber A,asshownin I'ig.4. The particular con-
struction will be governed by the fuel that is
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to be used, but for burning liquid petroleum,
I employ the construction shown, an injector
nozzle P being provided connecting with a
steam-pipe s% an oil supply pipe u, and an
air supply pipe v/, all governed by suitable
valves. The entering stream or jet of steam
draws in induectively air and oil, and the oil
is sprayed or atomized and discharged into a
superheating pipe or coil P’ within the fire-
box. At or near the end of this coil are noz-
zles or jet openings u? through which the gas
resulting from the heating of the mixture of
atomized oil, air and steam in the coil is dis-
charged into the combustion chamber, where
it burns, and from which the flame sweeps
through the caleining chamber A.  Airenters
through the space between the end of the re-
volving chamber A and the screen D’, in
greater or less volume according to the adjust-
ment of the thickness of this space. The bot-
tom portion of the shield D’ is cut away ec-
centrically as shown in Fig. 5,leaving a space
z intended chiefly for the discharge from the
calcining chamber of the caleined ash, which
sifts out of thisspace as the chamber revolves
and falls beneath into a conveyer trough R,
by which it is carried away. This space is
so shaped by reason of the eccentricity of
the outline of the shield D’ to that of the
opening in the chamber A, as shown in Fig.
5, being of greatest thickness at the bottom,
and tapering thence gradually toward each
end, that the outflowing ash nearly fills this
space, so that the proportion of air entering
through this space is not excessive as com-
pared with that which enters around the re-
mainderof the circumferenceof the opening.
No adjustment of the shield to vary the
amount of air admitted, even though the
shield be moved into contact with the end of
the chamber A, to close the intervening air
space, can close the ash opening «, or con-
tract it beyond the minimum area provided,
which is that eircumseribed by the eccentrie
ares bounding this opening.

As seen in Fig. 5, the fire-box D is set ec-
centrically to the chamber A sothat the heat
therefrom is concentrated at the side of the
chamber on which the greatest mass of the
material undergoing calcination will rest by
reason of the rotary motion of the chamber.
This mass is shown at v in Fig. 2. This ar-
rangement of the fire-box D also affords room
for the placing of a pokehole Q inthe shield
close against the opposite side of the open-
ing in the chamber A, through which hole Q
the operator may thrust a poker or scraper
for dislodging ash and clinker from the inner
side of the rotary chamber. This hole Q is
placed opposite the portion of the chamber
which should have the cleanest surface, since
the mucilaginous matter undergoing calcina-
tion clings to the inner wall of the chamber
as the latter revolves and is carried around
with it, and thereby exposed in a thin layer
to the calcining action of the flames playing
through the chamber, and this layer is most

effectively calcined by the time the revolu-
tion of the chamber has been completed and
the material has consequently reached a po-
sition on the descendingside thereof nearthe
bottom, at which point the hole Q is located.
Through this hole also the calcining opera-
tion may be observed in order to determine
the properregulation of the admission of ma-
terial to be calcined. ‘

My invention is not limited in all respects

70

75

to the exact details of construction herein -

shown, as the same may be modified in many
respects. Those features of my invention
which I consider essential are hereinafter de-
fined in the claims, Those features of my in-
vention which pertain tothe concentrating of
the solution before its caleination are not lim-
ited intheirapplicationtorotary calcining fur-
naces, but are equally applicable to those fur-
naces wherein the calcining chamber is sta-
tionary. :

It will be understood that the employment
of the pump G for introducing liguid from
the tank F into the stack is necessitated
solely because the level of the tank F is be-
low that at which it is desired to introduce
the liquid into thestack. The pump G might
be omitted by elevating the tank F suffi-
ciently to afford a proper head for running
the liquid directly from this tank into the
stack. In such case the pump G, if used at
all, will be used solely for pumping the con-
centrated liquid up into the stack to be show-
ered down a second time to re-concentrate it
and increase the concentration of the ligzid
in the tank C. It will also be understood
that the pump G’ need not necessarily or es-
sentially be a steam pump, but it might be
operated by any suitable source of power,
and that all that is essential tothe automatic
regulation controlled by the float is, that
this float shall be so connected to the source
of power as to cut off orreduce the powersup-
plied to the pump when the float rises, and
readmit the power for operating the pump
when the float falls. »

I claim as my invention the following de-
fined novelfeatures orimprovementssubstan-
tially as hereinbefore specified, namely—

1. In a calcining furnace comprising a cal-
cining chamber and a stack, the combination
of means for introducing a liquid to be treat-
ed into said stack so that it shall descend
therein and be thereby concentrated, a tank
for receiving the liguid thus concentrated,
and a pump for drawing the concentrated
liquid from this tank and introducing it into
the caleining chamber.

2. In a calcining furnace comprising a cal-

| cining chamber and a stack, the combination

of means for introducing a liquid to be treat-
ed into said stack so that it shall descend
therein and be concentrated thereby, a tank
for receiving the liquid thus concentrated, a
pump for drawing the concentrated liquid
from this tank and introducing it into the
calcining chamber, and means for controlling

8o

85

[e]o}

95

100

I10

TIg

I2¢

125

130



io

I5

20

25

30

35

40

45

50

55

60

65

497,088

the introduction of liquid into the stack so as
to preserve a uniform level in said tank con-
sisting of a valve operated by a float and re-
sponding to variations of level of .the liquid
in said tank.- . ‘

3. In a caleining furnace comprising a cal-
cining chamber and a stack, the combination
of means for introducing a liguid to be treat-
ed into said stack so that it shall descend
therein and be thereby concentrated, a tank
for receiving the liquid thus concentrated, a
pump for drawing the concentrated liquid
from said tank, a pipe receiving the ligquid
from said pump and discharging it into the
calcining chamber, and a valve in said pipe
forregulating the rate of admission tothecal-
cining chainber.

4. In a caleining furnace comprising a cal-

cining chamber and a stack, the combination

of means for introducingaliquid to be treated
into said stack so thatitshall descend therein
and be thereby concentrated, a tank for re-
ceiving the liquid thus concentrated, a pump
for drawing the concentrated liquid from said
tank, a pipe receiving the iiquid from said
pump and discharging it into the caleining
chamber, and a valve in said pipe for regu-
lating the rate of admission to the calcining
chamber, and means for controlling the oper-
tion of said pump consisting of a stand-pipe
in communication with said valved discharge
pipe, a float responding to variations of level
in said stand-pipe,and means operated by the
rise and fall of said float for controlling the
applieation of power fo said pump.

5. In a calcining furnace comprising a cal-

-eining chamber and a stack, the combination

of meansforintrodueing aliquid to be treated
into sald stack so thatit shall descend therein
and be thereby concentrated, a tank for re-
ceiving the liquid thus concentrated, a steam
pump for drawing the concentrated liquid
from said tank, a .pipe receiving the liquid
from said steam pump and discharging it into
the caleining chamber, and a valve in said
pipe for regulating the rate of admission to
the caleining chamber, a stand-pipe in com-
munication with said valved discharge pipe,
a float responding to variations of lével in
said stand-pipe,and avalve inthe steam-pipe
supplying steam to said pump connected to
and operated by said float, whereby the speed
of the pump is automatically governed pro-
portionally to the adjustment of said valve.
6. In a caleining furnace comprising a cal-
cining chamber and a stack, the combination
of means for introducing a liguid to be treated
into said stack so thatitshall descend therein
and be thereby concentrated, a tank for re-
ceiving the liquid thus coneentrated, a pump
G’ with its suction pipe ¢ connected to said
tank for drawing the concentrated liguid
therefrom, a discharge pipe ¢’ ascending from

sald pump, a vertical pipe p’ receiving the

liquid from said pipe ¢, a pipe p extending
thence into the caleining chamber, a valve p?
for controlling the discharge of liquid through

said pipe, a stand-pipe p® in eonnection with
pipes p p’, a float 7 in said stand-pipe, and
means controlled by said float for governing
the speed of the pump.

7. In a ealeining furnace comprising a eal-
cining chamber and a stack, the combiration
of a supply tank for liquid to be treated, means
for introducing liquid from said tank into the
stack so that it shall descend therethrough
and be thereby concentrated, a tank for re-
ceiving the liquid thus concentrated, means
for introducing the concentrated liquid from
this tank into the ealcining chamber, and
means for controlling the admission of hquid
to the stack consisting of a valve operated by
a float responding to variations in the level of
the concentrated liquid in said receiving tank.

8..In a calcining furnace, the combination
with a caleining chamber and an upright
stacl, of a supply tank for the liquid to be
treated, & pump drawing from said supply
tank, a pipe leading from the ontlet of said
pump extending upward and discharging the
liquid into said stack, whereby the liquid is
showered down thestack, andareceiving tank
at the base of said stack for receiving theliq-
uid thus concentrated.

9. In a ealcining furnace, the combination
of a calcining chamber and an uprightstack,
a supply tank for the liguid to be treated, a
pipe extending therefrom to a pump, a pipe
leading from the outiet of said pump extend-
ing npward and discharging into the stack to
shower the liguid down therethrough, a re-
ceiving tank at the base of the stack to re-
ceive the liquid thus concentrated, and means
for controlling the flow of liquid from said
supply tank consisting of a valve, and a float
operating said valve and responding to vari-
ations of level in said receiving tank.

10. In a calcining furnace comprising a cal-
cining chamber and a stack, the combination
of a supply tank for the liguid to be treated,
means for introducing lignid from said tank
directly into the stack so that it is concen-
trated by descending therethrough, a receiv-
ing tank at the base of the stack for receiv-
ing the liquid thus concentrated, a suction
pipe passing from said receiving tank, and a
pump for drawing the concentrated liquid
therefrom through said pipe and elevating it
and discharging it into said stack to be again
concentrated.

11. In a caleining furnace comprising a cal-
cining chamber and a stack, the combination
of a receiving tank at the base of said stack,
a supply tank for the liquid to be treated, a
pump, pipes leading from said supply tank
and said receiving tank tosaid pump,and the
discharge pipeof said pump extending up-
ward and discharging the liquid therefrom
into said stack, whereby the liquid thus dis-
charged into the stack may be drawn either
from said supply tank orsaid receiving tank,
or partly from each.

12. In a caleining furnace comprising a cal-
cining chamber and a stack, the combination
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of a receiving tank at the base of said stack,
a supply tank for the liquid to be treated, a
pump, pipes leading from said supply tank
and said receiving tank to said pump, valves
in said pipes for controlling the flow there-
through, and a pipe leading from the dis-
c¢harge of said pump and disecharging into said
stack, whereby the concentration of liquid in
said receiving tank may be determined by
pumping from it a greater or less proportion
of the concentrated liquid mixed with uncon-
centrated liquid drawn from said supply tank.

13. Inacaleining furnace, the combination

with caleining chamber A, stack B and tank

G, of supply tank F, pump G, pipe ¢ leading
from tank F to pump G controlled by float-
ralve f g, pipe e’ leading from tank C to pump

G, valve e controlling said pipe, and discharge.

pipe ¢’ extending from said pump upwardly
and discharging into the stack, whereby the
degree of concentration of the liquid in tank
C may be determined by the adjustment of
valve €2 the flow from tank I being governed
automatieally and proportionally to such ad-
Justment by the float-valve.

14. In acaleining furnace, the combination
with calcining chamber A and stack B, of tank

G, pump G’ drawing therefrom, pipes p and
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P® receiving the liquid from said pump and
discharging it into the caleining chamber,
and removable cap p° in line with pipe p,
whereby by removing this cap aceess may be
gained to theinteriorof pipep for cleaning it.
15. In a calcining furnace comprising a cal-
cining chamber and stack, the combination
of a save-all L, supply tank T, pipe e lead-
ing to pump G, and valved-pipe €® communi-
cating with pipe e, whereby the tank F may
be drained into the save-all through pipe €,
and its contents afterward pumped out
through said pipe to the pump. )
16. In a rotary ecaleining furnace, the com-
bination with the revolving calcining cham-
ber of a shield exterior thereto and arranged
against the opening at the discharge end

497,088

thereof to cover and close said opening,
formed with its bottom portion eccentric to
said opening and above the bottom thereof so

as to leave a space & uncovered at the bottom.

thereof through which to discharge the cal-
cined ash, and said shield mounted to be
bodily adjustable toward and from the cham-
ber to afford a narrower or wider space for
entrance of air, whereby such adjustment of
the shield cannot close the opening « through
which the ash is discharged, nor reduce its
areabeyond theminimam predetermined area
circumseribed by the eccentric ares bounding
said opening.

17. In a rotary caleining furnace, the com-
bination with the revolving ealcining cham-
ber thereof, of a fire-box or furnace applied
toits discharge end eccentrically and nearest
the ascending side of the calcining chamber,
whereby the flames from said fire-box are di-
rected overthe greater mass of material within
the caleining chamber at the ascending side
thereof.

18. In a rotary caleining furnace, the com-
bination with the revolving caleining cham-
ber thereof, of a shield for closing the dis-
charge end of st.id chamber, constructed with
a fire box or furnace arranged eccentrically
and nearest the ascending side of the calein-
ing chamber, and the shield formed with a
hole close to the opposite and descending side
of the chamber, whereby during the ascent of
the material it is exposed to the flames from

said fire box, and during its deseent the cal-

cined material may be observed through said
hole, or manipulated by a poker inserted
through said hole. ]

In wituess whereof I have berennto signed
my name in the presence of two subscribing
witnesses. .

HENRY BLACKMAN.
Witnesses:

GEORGE II. FRASER,
ARTHUR C. FRASER.
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