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- liquid is evaporated by means of steam, the
sald steam being either above, or at, or below |
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liguidin anotherpartof the apparatusasinthe
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jeet of the Emperor of Germany, leSIdIIIO ab

invented Vacuum Apparatus for Evaporating
Liquors Containing Salts and for Separating |

'obtamed,) of which the followmﬂ' 18 a Speelﬁ-
- cation.

apparatus as heretofore constructed is some-
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T _al—

To all whom it may concermn: |
. Be it known that I, S1cISMUND PICK, a sub-

Szezakowa, Galicla, Austria-Hungary, ha,ve

suchSaltswhen Rendered Insoluble by Evapo-
ration, (for which English Letters Patent No. |
5,124, bea,rmﬂ date April 6, 1887, have been

Thisinventionrelates to apparatus wherein

the atmospheric pressure. Various pressures
of steam may be used in different parts of the
same apparafus when 1t contains more than
one part, and.the steam generated by the
evaporation of the liquid in one part of the
apparatus may be used to evaporate other

tfect apparatus,
Such

well-known Rillieux triple-e
which is in use in many sugar-works.

times employed for the evaporation of clear
liquors up to a certain strength; but it is not
applied to. the evaporation of liquors from
which salts are precipitated during the evapo-
ration, because of the difficulty of separating
the salts from the liguor while the evapora-
tion eontinues, and thus making the process
a continunous one. Apparatus according to
this invention obviates this difficulty and af-
fords other advantages.

In the accompanying drawings, Figure 1 is
a side elevation partly in vertical section. Fig.
2isaplan,and Fig.3isan end elevation, par tly
in vertical section, of apparatus accordmg to
this invention. Fig. 4 is a side exterior view
in elevation, sllowing connection of one of the
boilers and filter a,ppamtus with separator,
1eserv011, condenser, and alr-pump.

a’ a? f are boilers (p1 eferably three in num-
ber) connected together as in the usnal Ril-
lieux apparatus. * Each of these bollersis pro-
vided with a heating-chamber consisting of
tube-plates A A/, that are preferably hori-
zontal and occupy the entire cross-sectional

placed.

area, or nearly so, of the boiler in which they

stitute a heating-chamber A? Extending
from one tube-plate to the other are tubes A%,
that connect the space above the cha,mbm
with the space beneath it. Into the heating-

chamber A*in boiler o’ steam is passed from

another boiler or from some other source by
means of a pipe and valve F. The upper
part of boiler ¢’ is by means of pipe G?
placed in communication with the heating-
chamber A? of boiler a? the upper part of
which is in like manner pla,ced in communi-
cation with the heating-chamber of boiler a® by

a pipe G'. The upper part- of boiler ¢? is in

communication, through a pipe G and a sep-

arator G*, with a condenser H-and air-pump
H’. The part of each boiler below itsheating-
chamber 1s preferably in the form of a fannel
B, having at its lower end a sluice-valve C,

'_below Wthh ig ﬁted a vacuum-filter D, here-
inafter descl ibed. The heatmf:-'—chambers A~

of boilers o’ a? a® are- each -connected: by a
pipe A% Fig. 2, with the condenser II and air-
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pump H’ in order that non-condensable gases

can be exhausted from them. Suitable means,
such as reducing-valves, as at A% can be
placed on these pipes, or some of them 1f de-
sired, to regulate the pressure in the heatmn--

cha,mbers to which the pipes are connected |

The steam as it condenses in each heating-
chamber 1s drawn off by a pipe A® thmuﬂ'h a
steam-trap A° by a pump A7, between Wthh
and the steam-trap a colleotlnﬂ‘-vessel Al is

pering top part D and a cylindrical bottom
part K. T'he filtering material-—for example,
a perforated plate or sheet of wir e-gauze with

-.cloth and a layer of minerals—is ﬁxed at'v

between the two parts D and E. The top
part has an air-inlet pipe R with valve R/,

a water-inlet pipe P, ending in a rose P’, and-“

a man-hole U, throuwh which salt is with-
drawn. The bottom pmt E of each filter is
provided with a gage-glass W, and each is con-
nected by a pipe Q’ havmw a valve Q, with
the top part of the boiler a3 In which the

highest degree of vacuum Wlthlll the several

boilers is mamtmmed
- The action of the apparatus is as follows

The three boilers are charged to the usual
azeplaced and which, with side plates A, con- | water-line Wlth the liquor to be evaporated, 100
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Each vacuum-filer comprises a ta-
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- and steam—either live steam from a boiler or

_ 5

exhaust-steam from an engine—is passed

through the valve F' into the heating-cham-

ber A of boiler a’ , and passing around the
tubes A® heats the same and the liquor
therein. The steam pr oduced by the evapo-
ration of liquor in boiler a” passes into the

~ heating-chamber of boiler ¢?, and that pro-
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“vacuum-pump H H’.-

duced in boiler ¢®* passes into the heating-
chamber of boiler a.
boiler a® passes through the pipe & into the
separator G wherein particles of liquor car-
ried over by the steam are separated, from
whence the steam passes infoa condenser and
A strong vacuum 18
thus formed in boiler «? and the liquor
therein consequently boils at a very low tem-
perature. 'T'he heating of this liquor is ef-
fected by the steam from boiler ¢? this

steam passing around the tubes of its heating-
- chamber -A® wherein it condenses.

Through
the condensation of this steam a vacuum
is formed in the boiler @? so that the boil-
ing-point of the liquor in this boiler, which
is heated by steam from the boiler ¢/, is also
lowered.
the heating-chamber of boiler a® in like man-
ner forms a vaccum in this boiler a” and con-
sequently lowers the boiling-point of the
liguor therein. Thus it will be understood
that the highest temperature of the liquor
exists in boiler ¢’ and the lowest in «?, while

~ the highest degree of vacuum will be in boiler
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a® and the lowest in boiler a’. In this way
an energetic evaporation is obtained in each
boiler. The liquor to be heated passes in the
same manner as the steam—that is to say,

from boiler ¢’ to boiler a? and from boiler ¢

to boiler ¢ 1t enters @’ through a valve K
and pipe K’ by gravity from a reservoir above,

or isforced in from a lower reservoir by atmos—
pheric pressure in consequence of the vacuumn
within the boiler. The liquor that is most
concentrated leaves the boiler a® through a
pipe N’ and valve N and passes into a closedﬁ
reservoir N?, that is arranged below thelevel

of boiler a?, and is Lonnected through an air-
 pipe N?® with the condenser I.

A% the same
vacuum will exist in this reservoir as in

boiler ¢, the liquor will run into it by gravity.
The mte of flow of liquor ean be 1en"ulated

~bythevalve N,according to the rate of evapo-
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ration.

The separation of the salts, which are p1e—l

cipitated during the evaporatlon and conse-
quent coneentration of the liquor, is effected
in the following manner. |
of each boiler is opened and the top part of
the filter below it filled with liquor. The pre-
cipitated salt will then drop through the open-
ing controlled by the sluice- Va,lve into the
filter below and will rest on the fiifering ma-
terial at V. When the top part D of the {il-

ter is filled with salt, or nearly so, the sluice-
valve C is closed, the valve Q on the pipe Q' !

The steam produced in-

The condensation of the steam in |

The sluice-valve C

464,389

opened, and the valve R’ on the air-inlet pipe
R slightly opened. The liquor will then be
forced by atmospheric pressure from the filter

back into the top part of boiler a® and the

salt drained. If considered necessary, the
salt can be washed by opening the stop-cock
S and admitting water to the rose P’. After
the salt has been drained the valve Q and
water-valve S are closed, the man-hole U’
opened and salt removed. The man - hole
is then closed and the sluice-valve C again
opened, so that the settling of salts in the
filter can again take place.
be 'evapmated contains several salts that are
precipitated at diiferent degrees of concen-

tration of the liquor, the composwmn of the

precipitate in the various apparatus will be
different, so that a separation of the various
salts can be effected. ~
What I claim 1s— |

1. In an apparatus for evaporating liguors
containing salts, the combination of two or
movre boilers, such as a’ a? a3, each having a
steam heatmﬂ chamber with a condenser Emd
air-pump, a pipe leading from said condenser
and air-pump and ha,vmﬂ' a branch connec-
tion with each of said ehambers through
which the non-condensable gases are drawn
from said chambers to said condenser, a pipe
connection with each of said ehambers, with a
steam-trap and collecting-vessel for dl&WllﬁlO‘
off the condensed steam, and a vaeuum- ﬁlteL
arranged beneath ea,ch of said boilers and
COHSibtiI]C' of upper and lower parts, between
which is the filtering medium, a pipe for ad-
mitting air to the upper part of said filter, a
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valve arranged to control the passage between |

the lower pmt of sald boiler and the upper
part of said filter, and a pipe armnwed to con-
nect the lower part of said filter with the up-
per part of each of sald boilers, substantially
as herein described.

2. Inapparatusfor the purpose above speeci-
fied, the combination of a boiler having an out-

let-plpe at the top provided with a tubulal
heating-chamber and having a lower funnel-
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cﬂ:L.@L]_:)@(il part B,a vacuum- filter consistingof an '

upper part D, a lower part E, and mterposed
filtering medium V,sald upper part D having

a Valved inlet for air, a valved inlet for wa-
ter, and a man-hole for removal of separated
salt, a valve C, arranged between the lower

'pmt of said boiler and the upper part of said

filter, and a valved pipe Q’, arranged to con-
nect the upper part of said bOllBl with the

lower part of said filter, substantially as here-

in described, for the purposes set forth.
3. In an appmatus for the purpose herein

specified, the combination of a series of boil-
ers, such as o’ a* a° each provided with a

heating-chamber with an air-pump and a com-
mumca,tmﬂ'—plpe, vacuum-filters D E, pipes
connecting the lower parts of said filters with
the upper palts of the boilers, a separator, a

condenser, and plpes G G’ G, the upper part

115

20

125

130




464,389 | - B

~ of said boilers being placed in communica- | name to this spemﬁea,tmn in the plesence of
tion with the heatmﬂ'-chamber of the next | {two subscribing witnesses.

boiler by one of said pipes,-and the upper | SIGISMUND PICh
part of the last boiler placed in communica-| Witnesses:
5 tion with the condenserand air-pump by said | VIKTOR GRYCHOWSKI,
separator and another of said pipes, snbstan ' Krakow, Ulhca Dub@es, Nr. 13.
tially as deseribed. | EUGERLOSJNARATHI |
In testimony whereof I have swned my @Kmkow@e, UZwaSgo Tomas, qu- 15.
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