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o all whony it may conecern:

Be it known that I, Joux P. R. Porx, a
citizen of the United States, residing at Wil-
mington, in the eounty of New Castle and
State of Delaware, have invented certain new
and useful Improvements in- Vaedum - Pans
and Apparatus for Evaporating Alkaline and

~other Solutions, and the Desiccation of any
Materials Containing Moisture, of ‘which the,

following is a specification. ,

- My invention relates to improvements in
apparatus intended more especially for the
evaporation and concentration of alkaline so-
Iutions, though it is applicable to any fur-
nace or apparatus employed for the expul-
sion or evaporation of water or other liquid

from any material.

My invention relates, primarily, to an im-
provement on the calcining-furnace of H. S.
Firman, described in an application for patent
contemporaneous herewith, by means of which
the liguid-reservoir or evaporating-pan is
maintained ab a greater heat by means of sur-
rounding the evaporating-pan, preferably as
high as the liquor therein- contained, with a
flue carrying off the waste products of com-

bustion from the igniting and calcining for-

naces.

My invention also relates to means, herein-
after more fully described, for preventing the
liquid from being forced over by ebullition
into the condenser.

- In order that my invention may be more
fully understood, T will first describe it with
reference to the accompanying drawings, and
then point it out more particularly in the
claims.

In the drawings, Figure 1 represents a side
elevation of my improved apparatus, part be-
ing in vertical section. Fig. 2 is a plan view
thereof, partly in section; and Iig. 8 is a sec-
tional view of theboil-over reservoir detached.

A.may represent any suitable furnace, here
shown as being employed both for the pur-
pose of heating the liquid in evaporating-pan
B and at a latter period of the process of re-
covery of soda-ash or other alkali, igniting
and aiding the combustion of material in the
calcining-furnace C, On each side of the fur-

nace C.are placed standards D, supporting
girders E, which carry a flue, F, of suitable
refractory material. Through the flue F the
waste products of combustion issuing from the
calcining-furnace are led, as shown, over the
furnace and around the vacuum-pan B. Upon
one side of the pan the flue is double, and a
damper, I, permitsthe direction of the heated
gases either against or around and away from
the pan. . T

Instead of the girder-supportsshown, Imay

employ a simple arched support, or, ifahori- -

zontal stationary furnace be used, may sup-
port the flue directly on top of the furnace.
From the flue F the gases are led to the stack.

The vacuum-pan B may be either vertical,
as shown, or horizontal, and is preferably pro-
vided within with agitators Z, ofany approved
construction—perpendicular orhorizontal. It
may either connect immediately with the far-
nace through pipe I, or may conneet with an

intermediate reservoir, J, from which the ma-

terial may be discharged into the furnace.
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The pan is charged through pipe m from res- -

ervoir M, in ordinary manner.
any suitable part of the pan, I place the va-
por-discharge pipe N, and within this pipe, to
prevent. the carrying over by ebullition of
bubbles of the liguid into the condenser, I
placeadiaphragm, O, orsystem of diaphragms
of wire-gauze, which break the bubbles, while

.1 allowing free passage of the vapor and facili-

tate the return of the liquid to the evaporat-
ing-pan. = To facilitate the return oftheliquid
onthe bursting of the bubbles against theupper
diaphragm, O, I place within the pipe N a
second pipe, P, having upon its upper end a
second diaphragm, @, of wire-gauze to still
further arrest the bubbles. The liquor from
bubbles bursting against the upper diaphragm
(or diaphrams, if a number be employed, ) is
returned around the pipe P to the vacuum
safe or trap T, whence it flows back into the
pan. The pipe N is led into a boil-over cham-

ber, R, whence the liguid is returned to the
pan through pipe 8. A circular flange, T,
around the bottom of pipe N; into which pipe
P dips, arrests sufficient of the return liquid
to make a vacuum-safe at this point, and pre-
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vent the drawing of the vapor through pipeS.

To further interrupt the course of any liquid
material which may be drawn over, I employ
a flange, U, depending from the top of the
boil-over reservoir, and having at each side
space to allow sufficient vapor to pass, what-
ever may be the height of the liquid in the
reservoir. This is shown more-clearly in Fig.
3. From the boil-over reservoir & pipe, V,
leads through a condenser, W, of any construc-
tion, to the vacuum-pump, or other suitable
exhaust,». This combination of evaporating-

pan with a forced exhaust, with or without

- agitators and with or without conidensers, and
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an interposed bubble - breaker produces a

"strong and effective evaporator, working with

greaf speed without the passage of any liquid
over into the condenser. Amn agitator should
generally be employed, ag it greatly increases
the rapidity of evaporation, and is an impor-
tant improvement over the ordinary vacuum-
By my method the heat from the cal-
cining-furnace and lighting-furnace heats the
bottom of the 'evaporating-pau, while the re-
turn-flue heats the sides-thereof to the height
of the liquor therein contained, thus more
fully utilizing the waste heat, and saving all
coal expenditure for boiling the soda in the
process of evaporation, a larger portion ofthe
waste heat from the incinerating-furnace re-
sulting from the combustion of organic mat-
terin the soda. The vacuum-pump also takes
the place of a large quantity of coal by utiliz-
ing to the highest degree the heat generated.

Having thus deseribed my invention, the
followmo" is' what I claim as new thérein and
desire to secure by Letters Patent—

1. The combination, with a suitable evap-
orating and calcining furnace, of the return-
flue having branches surrounding the sides of
the evaporating-pan, substantially asset forth.
- 2. The combination, with a suitable evap-
orating and calcining furnace, of a return-flue
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having bmnches surr oundmo' the evaporating-
pan, sald branches being dlv1ded centrally

“and provided with a suitable damper, as set

forth.

3.-In combination with a direct vapor-dis-
charge pipe, the ebullition-guard consisting
of one or more diaphragms of wire-gauze
placed transversely in said pipe, substantlf{lly
as deseribed.

4. The comblmtlon, with an evaporatmo
vessel or vacuum-pan, of the vapor-discharge
pipe, having one or more perforated dia-
phragms arranged therein, and an interior
pipe concentrie therewith and having a simi-
lar diaphragm, and the flange forming a vaec-
uum-safe, in the-manner set forth.

5. In combination with the vapor-discharge
pipe.and a.boil-over reservoir, the pendent
flange therein, serving to arrest and precipi-
tate liquid passing through the reservoir,
whence it is returned to the evaporating-pan
by a'suitable pipe emptying into a vacuum-
safe, substantially as set forth.

6. The combination of an ev aporating-pan, ‘

an ebullition-guard in the exhaust-pipe there-
of, and vacuum-pump, or other force-exhaust
mechanism, substantially as set forth.

7. The combination of an evaporating-pan

~having suitable means of agitation, an ebulli-
‘tion-guard in the vapor- exhaust pipethereof, -
and a vacuum-pump, or other force- eﬂmust'
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mechanism, substantially as set forth.

8. The process herein described of concen-
trating alkaline solutions, consisting in first
evaporating the solution in vacuo until it at-
tainsthe consistency of molasses, and then con-
ducting it to a caleining- farnace for the inein-
eration of the organic mattel , substantiallyin
the manner herein set forth.

. JOHN P. R. POLK.

‘Witnesses: :

H. E. KNI1GHT, -
D. M. HoPxINs. - -
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