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- B and at a latter period of the process of re-

other Solutions, and the Desiceation of any

evaporation and concentration of alkaline so-

from any material.

contemporaneous herewith, by means of which

rounding the evaporating-pan, preferably as

fully understood, I will first describe it with
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To all whom it may concern: .
- Be 1t known that I, Joux P. R. PoLEK, a
citizen of the United States, residing at Wil-
mington, in the county of New Castle and
State of Delaware, have invented certain new
and useful Improvements in - Vacuum - Pans

and Apparatus for Evaporating Alkaline and

Materials Containing Moisture, of which the,
following is a specification. -
- My invention relates to improvements in
apparatus intended more especially for the

lutions, though it is applicable to any fur-
nace or apparatus employed for the expul-
sion or evaporation of water or other liquid

My invention relates, primarily, to an im-
Firman, deseribed in an application for patent

the liguid-reservoir or evaporating-pan is
maintained at a greater heat by means of sur-

high as the liquor therein  contained, with a
ue carrying off the waste products of com-
bustion from the igniting and calcining fur-
naces. S |
- My invention also relates to means, herein-
atter more fully described, for preventing the
liquid from being forced over by ebullition
into the condenser. o |

- In order that my invention may be more

reference to the accompanying drawings, and
then point 1t out more particularly in the
claims. _ S .
In the drawings, Figure 1 represents a side
elevation of my improved apparatus, part be-
ing 1n vertical section. Fig. 2 is a plan view
thereof, partly in section; and Fig. 3 is a see-
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 “

covery of soda-ash or other alkali, igniting
and aiding the combustion of material in the

~ ealcining-furnace C, On each side of the fur-

| nace C are placed standards D, supporting so0

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 vacnum-pan B. Upon 55
one side of the pan the flue is double, and a
damper, H, permitsthe direction of the heated
gases either against or around and away from .
the pan. . | o |

Instead of the ;g*‘-::'i_fdéf-suppértsSht)'v_m,Ima;y 60
~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, 65
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 fur-
nace through pipe I, or may connect with an 70
intermediate reservoir, J, from which the ma-

terial may be discharged into the furnace.
The pan is charged through pipe m from res-
ervoir M, in ordinary manner.  On top, at

prevent the carrying over by ebullition of
bubbles of the liquid into the condenser, I
placeadiaphragm, O, orsystem of diaphragms

of wire-gauze, which break the bubbles, while .80
-+ allowing free passage of the vapor and facili-

tate the return of the liquid to the evaporat-
ing-pan. To facilitate the return ofthe liguid
onthe bursting of the bubblesagainst theupper

any suitable part of the pan, I place the va- 75
por-discharge pipe N, and within this pipe, to

diaphragm, O, I place within the pipe N a 85 -

second pipe, P, having upon its upper end a
second diaphragm, @, of wire-gauze to still
turther arrest the bubbles. The liquor from

‘bubbles bursting against the nupperdiaphragm.
(or diaphrams, if a number be employed,) is go

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 liquid is returned to the

pan through pipe 8. A circular flange, T, os
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- .




- vent the drawing of the vapor through pipe S.

To further 1nterrupt the course of any lquid

- material which may be drawn over, I employ
- a flange, U, depending from the t0p of the

I1C

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 a pipe, V,

leads through a condenser, W, of any construc- -

tion, to the_vacuum pump, or other suitable
exhaust, v. Thiscombination of evaporating-

pan with a forced exhaust, with or without
- - agitators and with or without condensers, and
15 |

“strong and effective evaporator,working with

an interposed bubble - breaker pr oduces a

- great speed without the passage of any liquid

over into the condenser. Amn aglmtor shounld

' - generally be employed, as 1t n*recttly increases

20

the rapidity of evaporation, and is an impor-
| tant improvement over the ordmary vacaume- -
- pan.

By my method the heat from the cal-

- ‘cining-furnace and lighting-furnace heats the

bottom of the evaporatmg pan, 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 expendlture for boiling the soda 1n the

 30

" terin the soda.

40

- process of evaporation, a larger portion of the

waste heat from the 11:1011161“&131110‘-15'111‘11&06 re-

sulting from the combustion of organic mat-
The vacuum-pump also takes |

the place of a large quantity of coal by utiliz-

,  - ing to the highest degree the heat generated.
35
- followmﬂ' is what I claim as new therein zmd

Having thus described my invention, the

desire to secure by Letters Patent—
1. The combination, with a suitable evap-

Ora,tmn' and calcining furnace, of the return-

flue havmg bmnehes Smmundmﬂ* the sides of

the evaporating-pan, substantlally asseb forth.
2. The combmabmn, with a suitable evap-

oratln o and calcining furnace, of a return-flue

|

'"305,6'3]'.-'_ L

_llavm o bmnches surr oundma‘ the evapor atmg
pan, szud branches being clwlded centrally 45
“and provided with a suitable damper as set

forth

3. In combmatlou with a direct vapor- dls- '

charge pipe, the ebullition-guard consisting

of one or more dlaphraﬂ'ms of wire-gauze

placed transversel y n S’lld plpe substantmlly
as described. -

vessel or vacuum-pan, of the vapor-discharge
pipe, having one or more perforated dia-

phragms a1mncred therein, and an interior
pipe-concentrie “therewith and. having a simi-

lar diaphragm, and the flange fmmmo a vac-
uum-safe, in the-manner set f01 th.

"~ 5. In combination w1th the vapor- dlsclnwe
pipe. and a .boil-over reservoir, the pendent

ﬂa;nge therein, serving to arlest and pr eeipi— |

tate llquld 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 ecombination of an evaporaimn*-pan

an ebullition-guard in the exhaust-pipethere-
of, and vacunum-pump, or other force-exhaust
mechamsm substantially as set forth.

7. The combination of an evaporating-pan
__.havmn‘ suitable means of agitation, an ebulh- |
‘tion-guard in the vapor-exhaust Ppipethereof,
and a vacuum-pump, or other force-exhaust

75

mechanism, substantially as set forth.
8. The process herein described of concen-

trating alkaline solutions, econsisting in first

ev&polat1nw the solution in vacuo untll 1t. at-

tainsthe conslsteney of molasses, and then con-

ducting it to a calcining- furnace for the incin-
eration of the organic mattel , Substantially in
the manner herein set forth.
| | J OHN P R POLK
"Wltnesses |
H. E. X§16HT, = -
D. M. HOPKINS. -~ -
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4., The GOIIlblI]‘Lthl] with an evapomtmﬂ-_
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