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(No modal.)

o atli whom it may concern.:

De it known that I, HENRY BLACKMAN,_&"
- citizen of the United States, residing in the
city, county, and State of New York, have in-

vented certain new and useful Improvements
1n Apparatus for Evaporating and Caleining
Alkaline and other Solutions, of which the

- following is a specification.

iC
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My invention providesan Improved furnace
designed more particularly
of soda or other caustic alkalies from the re-
fuse liquors of pulp mills, bat applicable also
for the recovery of other refractory chemicals

from solutions.

In recovering the refuse liquors from pulp
millg it is customary to first concentrate the

liquor and then tosubject it to calcination in.
a furnace whereby the ligneous, mucilaginous

and other combustible impurities econtained

in the liquor are burned out, leaving the al-

~kall in a tolerably pure condition.  In the

25

- process of caleination the combustible con--

stituents while burning out are utilized as a

-portion of the fuel for maintaining the heat

of the furnace and supplying heat for effect-

-1ing the concentration.

My improved ealcining furnace is of the ro-

...30:
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tary order, that is to say, its caleining cham-

- . ber consists of a horizontally arranged bar-
rel mounted to be slowly rotated and receiy--

ing through it the stream of burning
‘which act upon the alkaline material
is fed into it and caused to pass through it
from end to end: My improvements relatein

o568

‘part to the mounting of the rotary ealcining
‘chamber and in part to the means for concen-
“trating the liquor to prepare it for the calcin-

-Ing process.. |

In its preferred coustruction.my 1mproved
furnace comprises a stack, chimney or up-
right chamber, communicating at its lower
end with the outlet from the caleining cham-
ber, the latter being closed at its opposite end
and provided with means for introducing

burning gases to it mingled with air in proper.

proportionsfor maintai ningcombustion there-
in.. Thealkaline solution to be concentrated

~1s introduced into the upper part of the chim-

ney orstack inashowerorspray, or by stream-

ing it down the walls of the stack, so that in .
‘its descent it is largely evaporated, and at the

for the recovery

gitudinal section of

and for effecting the ‘ignition of

which |

~opposite end of the

bottom of the stack it falls into a concentrat.
ing tank wherein it is stirred and circulated
and from which it is pumped up to be again
showered through the stack. The liquor af-
ter being sufficiently ¢oncentrated in this
tank is caused to flow
volving calcining chamber, wherein it is cal-

| eined, and the resulting alkali or ash is dis-
charged therefrom at the opposite end. .
Figure 1 of the accompanying drawings is
a side elevation of my improved apparatus
{ partlyin vertical mid-section. Fig.2isan end

elevation thereof partly in vertical section on
the line 2—2 in Fig. 1. Fig. 3 is a vertical lon.
the lower portion of the
apparatus on a larger scale. Fig.4 is an end
elevation partly in vertical transverse mid-
section, showing the gear for lifting and low-
ering the mounting for the calcining chamber,
Fig. 5 is a partial section of the right hand

55

over and enters the re-

60

end of Fig. 3, showing, however, a modified

construction. Fig. 6
view of the nozzie. © | |
Referring to the drawings, let A’ designate

1

‘the furnace or combustion chamberand B the
chimney or stack. The furnace A’ consists

of a rotary caleining chamber A and means

is an enlarged detail

for supplying combustible gas or fuel thereto

-1 such fuel.
The stack B is bailt preferably of

to afford the requisite draft. At its lower
end, and below the opening o through which

it communica-tes'With--*ﬁth"é""ba,lcining chamber

: _ L pr solid ma-
Sonry In any manner ¢ommon in the building
of chimneys,and extends to a suitable height

50

A, it is provided withua pit C constituting a

concentrating ‘tank for the alkaline solution.
This tank is preferably

‘metal shell and a brick lining. “The rotary go

constructed with a

chamber A is constructed with its outlet end
b which communicates with the opening ¢ in
the stack, to project into & recess ¢ formed
around this opening so as to
close connection or joint between the revoly-
ing chamber and the stationary stack. The
chamber is closed by a

shield D, formed with an opening d through
which a stream of burning fuel in the form
of gas or a spray-of liquid is introduced from
a burner E. The shield D is mounted in any
suitable- manner by means of which it may

make a snitably

05
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be drawn back from the outer end of the

chamber A, as is customary with rotary far-

naces. . ' | |
The alkaline liquid to be concentrated and

s caleined is drawn from a receiving tank K

through a pipe ¢ and flows into the tank C.
Its flow is regulated automatically by a valve

~f in this pipe, Fig.3 which is opened or closed

IO

by a float g working in a standpipe which 18
in communication with the tank C. As the
level is lowered in the tank C by the solution
therein flowingoff into the caleining chamber
A, the descent of the float g opens the valve f

| ‘and admitssufficient fresh liquid to restore the

normal level. The denser liquid is drawn off
from the bottom of the tank Cthrough a pipe
¢, and.is forced by a pump G up throu cha pipe

i’ to a spraying nozzle H arranged at some,

suitable height within the stack B, the flow

being regulated by a valvej. The nozzle Il
may be of any suitable construction adapted |

~either to spray or subdivide the lignid and

30

- stack.

35

40.

thereby cause it to shower down through the:
stack, or to deflect it against the walls of the
down against the heated walls. The simple -I
construction shown in Fig. 6 may be used con-
sisting merely of the down-turned open end j
of the pipe i’,and beneath itaspatter-plate)” |
by which theliquidisdeflected and the greater |
part of it is thrown against the walls of the.
Other forms of nozzles or spray-valves
be St ) The liquid:
during its descent through the stack is evap-.
orated to much greater density and falls back :
“into the tank C. By the operation of the
pump the liguid is ‘being continually eircu-
lated through this tank, and from the bottom
thereof into the stack,so that it is rapidly
concentrated. The liquid in the tank is kept

stack so that it shall be caused to stream

may, however, be substituted.

stirred by an  agitator or stirring arms k
mounted on an upright shaft having a bear-

ing at its upper end in the cross frame [, and.
driven through bevel gears m from a horizon-
tal shaft m’ which enters thesideof thetank
ing box and is revolved by a

- | H, and the pipe leading to it; with a door s

e

through a stu

~ Delt on a pulley n, or by other means.

50
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~ the overflow will take place and whereby the

The tank C is provided with an outlet pas--
sage p for conducting the concentrated solu-:
tion into the ealcining chamber. = Thisispref- .
erably constructed as a pipe incased in a pro-.

jecting arm I of masonry, which projects

through the outlet or throat 0 of the revolv-
ing chamber A, so that.- the stream fowing

through the passage p falls within the enlarged

interior of the chamber. ‘In case the passage
should become stopped, the liquid willover-

How from the tank C over the top of the ma-

sonry I, which is provided with a central de-
pression ¢’ as shown in Fig. 2, through which

overflow of the liquid into the recess c and

out through the joint between the stack and

chamber A, will be-avoided. The most con-
centrated liquid which has last flowed from
the stack into the tank, and which floats for
a time on top of the liquid “therein, is swept

492,382

off by the upper stirrer k& and passes out
through the passage p to the calcining cham-
ber. Only a portion of the concentrated liq-
uid thus falling is discharged in this manner,
the remainder being mixed with the remain-
ing liquor in the tank and again drawn off
from the bottom thereof, so that a continual
circulation is maintained in the tank. 'The
adjustment of the float g determines the level
in the tank C, and consequently the rate of

flow of the liquid out therefrom into the cal-

cining chamber, and consequently also the
rate of flow of fresh liquid into the tank.
By the location of the tank C close to the
outlet from the caleining chamber A, the lig-
uid contained in it is subjected to the heat
of the burning gases flowing from this cham-
ber into the stack, so that the heat of the
fuel, as well as the heat generated by the
burning of the ligneous and mucilaginous
matters contained in the material undergoing
caleination, is most thoroughly utilized for
the concentration of theliquor being prepared
for calcination.

70
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By the streaming of the liquor to be con- '

centrated down the walls of the stack,thelat-

teris utilized not only as a chimney or flue but

also as a concentrating chamber. Thisstack
or chamber is preferably vertical, but might
be inclined. . Atthe top of the stack is placed
a vapor separator J consisting of a plate or
disk mounted at a suitable distance above
the top of the stack where it will serve to in-
tercept and deflect the stream of ascending
gases and thereby cause any spray dust or
solid matter to be disengaged. The matter

thus separated is caught in a chamber K sur-

rounding the top of the stack and inclosing
theseparatorJ. Thischambermay be washed
out by flowing liquor into it from a pipe *
constituting an upward continuation of-the

plpe’b’ from the pump G. .The-waghi—ngsj-car_ .

rying with them any alkaline particles, will

10C

105

I1IO

run from the chamber through holesgq, and

pass down the stack. The stack is provided
with a door 7 to provide access to the nozzle

to provide access to the tank C; and with an
opening ¢ through which to introduce a:pipe
for conveying gaseous or liquid fuel in-order
to introduce a further proportion of combusti-
ble into the stack for the purpose of better
performing the evaporation or concentration
of the liguid. |

Under the pump G is counstructed a save-
all tank L which serves to catch any liquid
that may leak from the pump-or from any
pipes or joints.
rial that may find its way through the recess

¢ and joint between the revolving calcining

chamber A and stack B, a special passage ¢’

In order to catch any mate-

115

120

12§

is provided which leads such.leakage into the

save-all L.

" The rotary calcining chamber A is con-

structed in any usual or suitable manner, an

outer shell of iron lined with fire-brick being

preferable. The outer shell carries annular

]

130
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rails which roll on su pportin g_ﬂan ged-wheels
a’ fixed on two shafts a? at. either side. . On

~one of these shafts is fixed a sprocket-wheel

~ b"driven by achain b? from a similar sprocket-

10

5

20

25

wheel on ashaft ¢’. By this means the cham-
ber A is caused to revolve. |

T'he revolving chamber A is mounted on a
~Supporting frame M pivoted on trunnions at:

m? and provided with means for raising and

lowering its opposite or free end, whereby it

may be moved to any suitable inclination,
and thereby the chamber A may be tilted to

any extent desired. Thisisan importantand

desirable feature, as it enables the speed of

travel through the chamber of the material

nndergoing calcination to be governed at will.

The frame M is preferably constructed of lon-
gitudinal girders resting on the trunnions at
.one end and connected with a lifting appara-

tus at the other, and with transverse girders

over them on which rest the bearings of the
shafts a® as clearly shown. Any other suit-.

able construction of frame may be provided,

1t being only essential that the frame shall
properly support the calecining chamber

- through the medium of the shaftsover which

It 1s rotatively mounted, and shall be pivot-

- ally mounted so that it may betilted or rocked

- Vo different angles. The trunnions m? might |

30

be otherwise arranged, but it is preferable to
place them as near to the end b of the cham-
ber as practicable, as thereby the tilting of

-~ the chamber exerts the least effect to open or

35
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- A1s the same as in other rotary calcining fur-
‘erence is that whereas:

- naces. The only di _
‘heretofore the caleining chamber has been

60

_.65

_ij 2)!.‘.

close the joint ¢ between the chamber and the

masonry of the stack. |

screws, wedges, chain pulleys or block and
tackle. The means which I prefer consists of
vertical adjusting serews from which the free

ends of the-longitudinal beams of the frame
are hung. This mechanism is shown in Figs. .
o and 4. T prefer to use two adjusting serews:
lettered N' N, on the lower ends of which the

longitudinal beams are hung through links

screw-threads formed in the hubs of worm-

wieels O O, which are engaged by wormson a

transverse shaft P, which may be turned by
a hand wheel P/,
_ resting on masonry
or other suitable support. By turning the
handle P’ the two screws are propelled up
or down simultaneousl

The operation of calcining in the chamber

r

mounted ata certain invariable angle s that

the passage of the soda liquor and its result-

ant the calcined ash through the chamber
- could not be regulated, by my construction of-
‘the chamber to be adjustable the rapidity of
the passage of material through it may be reg--
- ulated to a nicety as may from time to time

be ffOu_nd-desimble. - The calcined material or

through the frame-work M

suitable construction, with

each being

| o ‘1 shield D or furnace D’
For tilting the frame M any suitable mech-
anism may be employed, such as adjusting

The screws are engaged by female

The wheels O O have a
solid bearing on a frame Q

down the walls of

y and the supporting:
frame is thereby tilted to any angle desired.

stantially as hereinbefore

| ash as it is delivered from the calcining cham-
ber fallsout from the end thereof beneath the -

shield D, or through the space between the
shield and the end of the chamber, and drops

trough R, wherein it is
suitable point by means
or by any known or suitable construction of

into a conveyer -
drawn along to any
of a shoe or plate »

or 8 _ 75
conveyer, the details of which are immaterial =~

The shield D is supported on the same frame-

work M as the chamber A, so that it istilted
with the latter. For supporting it I provide
a frame S mounted on the frame M, over

80-

which aremounted transverselysliding frames -

S’, and on which are again mounted a longi-
tudinally sliding frame S% to which the shield
‘Dis fixed. By means of these frames the

shield D may beslid backwardly and to either

side in order to get access to the interior of

the chamber A, When solid fuel is to be used,
I provide in place of the shield D and burner
d a separate initial combustion chamber D’
for burning the solid fuel, as shown in Fig. 5.

This may be made of masonry

and of any

grate-bars u and

90

bridge wall w’, the space over which com-

municates with the end of the chamber A.

T'his furnace is mounted through the medium

of frames S, §’, 82 upon the frame-work M in
the same manner as the shield D, of which it

93

constitutes the equivalent, the funection of '

_ to partially close the discharge
end of the revolving chamber A, and to sup-

100

ply ignited fuel thereto. By adjusting the

to cause 1t to approach

or recede from the chamber A, the admission
of air through the space between may be ad-

justed to the extent desired. -

~1C3§
My invention is not limited to the exact de-

tails of construction herein shown,asthesame

may be greatly modified. Those features of
my invention which I consider essential are

‘hereinafter defined in the claims. Those fea.

tures of my invention which pertain to the

concentrating of the solution before its cal-

cination are not limited in their application
to rotary calcining furnaces, but are equally
applicable to those furnaces wherein the cal-
cining chamber is stationary. | -

A furnace for concentrating -alkaline or .

other solutions by showering or streaming -
an upright chamber or
patent -No. 478,981,

stack, is claimed in my
granted July 18, 1892, :

My present application for patent relates
to the same subject matter of invention as

another application for patent for furnace
for evaporating and caleining alkaline and

I10

115

120

r2g

other solutions, filed by me March 19, 1892,

Serial No.
application. =
‘Ieclaim as m

[

ny invention the following de-
fined novel features or Improvements, sub-

29,543, and still pending; T make -
1o claim herein to anything claimed in that

‘130 : |

Specified, namely: -

1. A calcining furnace consisting of acal-
cining chamber and an upright stack, a tank




4

at the base of said stack for receiving the so-
lution to be caleined, a pump for drawing oft

~ the solution from said tank, and a pipe lead-

- IO

ing from the outlet of said pump and dis-
charging into said stack, whereby the liquid
is ecirculated in said tank, and repeatedly

‘showered down the stack and returned into

said tank preparatory to being discharged into
the ealcining chamber.

2. In a calcining furnace, the combination |

of an upright stack,a concentrating tank built
into the base of the stack,a revolving calein-
ing chamber having an outlet opening com-

‘municating with the base of thestack, and the
Dbase of the stack formed with anarm project-

‘ing into the calcining chamber, and with an

outlet passage from said tank through said

20

30
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40
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. 6. In a calcining furnace, the ecombination

arm for delivering the concentrated solution
from said tank into the caleining chamber.
3. In a caleining furnace, the combination
of an upright stack,a concentrating tank built.
into the base of the stack,a revolving calein-
ing chamber having an outlet opening com-
municating with the base of thestack,and the
base of the stack formed with anarm project-
ing into the calecining chamber, and with an

outlet passage from said tank through sald

arm for delivering the conecentrated solution
from said tank into the calcining chamber,
and said arm formed with a depression or

channel on its npper side through which the |
solution may flow in case of the stoppage of

said passage, and whereby the overflow of the
solution into the joint or space between the

revolving chamberand the stack is prevented.

4. In a caleining furnace, the combination.
with the calcining chamberand stack of a con-
centrating tank built within the base of the

‘stack, an outlet therefrom to the caleining

chamber, a standpipe exterior to the furnace
and eommunieating with said tank, a supply
tank and pipe extending therefrom to said
concentrating-tank, a valve in said pipe,and

a float in said standpipe for automatically op-

erating said valve and thereby controllingthe
height of liquid in the concentrating tank.

5. In a caleining furnace, the combination
of ‘a caleining chamber and stack, a concen-:
trating tank within the furnace, an agitator
within said tank, a pump for drawing off the
solution from said tank, and a pipe leading
from the outlet of said pump and discharging
the solution into the stack, whereby the solu-
tion in said tank is agitated andis repeatedly
cireulated from said tank and streamed down
the stack. |

of a caleining chamber and stack, a concen-
trating tank within the furnace, an upright
shaft carrying stirring arms within said tank,

‘g driving shaft passing laterally through said

tank,and bevel gears within the tank forcom-
municating motion from said driving shaftto

 gaid stirrershaft, whereby the material in said

“mingled.

tank may be effectively agitated and com-

7. In a caleining furnace, the combination

492,382

with an upright stack and means for shower-

ing the solution to be concentrated down

through said stack, of a separator for recov-

/O

ering any particles which might otherwise be -

carried out through the top of thestack,con-
sisting of a deflecting plate mounted -above

ranged to inclose the upper end of the stack
and receive any particles disengaged by said
plate, and means for-washing down any ma-
terial collected by said chamber, consisting
of a pipe for conveying liquid thereinto, and
an opening from the bottom of said chamber
into the stack, whereby the liquid directed
1into said chamber washes the recovered parti-

horizontal furnace comprising as part thereof
a revolving caleining chamber having its re-
ceiving end communicating with said stack,
and arranged to discharge the calcined ma-
terial from its opposite end, a tilting frame-
‘work for supporting said furnace and tilting
it to. varying angles, pivoted adjacent to the
receiving end of said chamber, and mechan-
ism for-raising or lowering said framework to
raise or lower the discharge end of said cham-
ber at will.
9. The combination of a stationary stack, a
horizontal furnace comprising a revolving
caleining chamber having its receiving end
communicating with said stack, and means
at its opposite or discharge .end for partially
| closing it and for supplying ignited fuel to it,
| a tilting framework for supporting said fur-
nace and tilting it to varying angles, pivoted
adjacent to the receiving end of said cham-
ber, and mechanism for raising or lowering
| said framework to raise orlower the discharge
end of said chamber at will. | -
10. The combination of a stationary stack,
a horizontal furnace comprising a revolving
calecining chamber having its receiving end
communicating with said stack, and a sta-
tionary shield or initial combustion chamber

| at its opposite or discharge end for partially

closing it and having an opening for supply-
ing ignited fuel to it, the supporting wheels
and shafts of said rotary chamber, a support
for said stationary shield or chamber, a tilt-
ing framework for supporting said furnace,
on which said wheels and shafts and said sup-
port are mounted, and mechanism for raising
or lowering said framework to tilt it to dif-
ferent angles at will. | -
11. The combination of a stationary stack,

the top of the stack, a collecting chamberar-

cles through said opening-and down the stack.
3. The combination of a stationary-stack, a

75

oo

90

100

IGS

[IO

I15

120

a horizontal furnace comprising -a revolving -

caleining chamber having its receiving end

communicating with said stack, and a sta-

tionary shield or initial combustion chamber
at its opposite or discharge end for partially
closing it and having an opening for sapply-
ing fuel to it, the supporting wheels and
shafts of said rotary chamber, a support for
said stationary shield or chamber, constructed

| with slideways to admit of the adjustment of
the shield or chamber toward or from the dis-

125
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charﬂ"e end of the rotary chambel a tlltlnﬂ*---'
-.fmmework for supporting said ful‘naee on

- which said wheels and shafts and said Sup-

O

- ends of the lOll”lﬁlldlll‘ﬂ beams of the plat- |

port are mounted, and mechanism for tilting

sald framework to different angles at will.

12. The combination with a revolvmo' cal-_

cining chamber and its shield or initial com-
bustlon chamber, a tilting platform support-

ing them, and a lifting meehamsm therefor |

eonsmtmg of uprwht scrows ‘to which the

o

form are connected wori - wheels havmﬂ' __

threaded hubs engaging said screws, and a

transverse shaft havmn Wworms meshmﬂ' Wlth

sald worm-wheels.
In witness whereof ] have hereunto signed
my nawme in the presence of two Subseubmﬂ'

Wltnesses
| | | | I—IENRY BL‘ACKMAN,
Witnesses: - R
GEORGE H. FRASER
ARTHUR C. PRASER

g
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