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To all whomv tt may concern:
Be it known that I, SIGISMUND PICK, asub-

ject of the Emperor of Germany, residing at’
Szezakowa, (zalicia, Austria-Hungary, havein-

vented Improvementsin Apparatusfor Evapo-
rating Liquors Containing Salts and for Sepa-

Evaporation, of which thefollowing is a speci-
fication.

This invention has reference to improve-
ments in the apparatusof the kind described
in the specification of an application for Let-

ters Patent of the United States filed by me,
dated April 15, 1890, Serial No. 348,004, for

evaporatingliquors containing salts and sepa-

“rating the salts deposited from the concen-
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trated liquors. 'T'he apparatus described in
that specification comprises a number of boil-
ers—three in the example illustrated—each
provided with a central internal heating-
chamber formed by two tube-plates traversed

by tubes that place the upper and lower parts

of the boiler in communication. These boil-
ers are so connected that the steam generated
by the evaporation of liquid in oneis utilized

for evaporating liquid in another, as in the

- well-known Rillieux triple-effect apparatus.
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To separate the salt precipitated by the

evaporation of the liquor, each boiler is pro-

vided at its lower end with a vacuum - filter
comprising two main parts—viz., a top part
that can be placed in communication with the
lower end of the boiler above it by a sluice-

‘valve (or it might be otherwise) and a bot-

tom part that can be placed 1n communica-

-tion with the upper portion of the same boiler
by a pipe. The filtering mediumisarranged

 between the top and bottom main parts of the
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filter, which are connected together when the
apparatus is in use. The side wallof the top
part of the filteris provided with an air-inlet

- pipe, a pipe with rose for supplying water to
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wash separated salt, and with a man-hole |

through which the separated salt can be with-
drawn from time to time, as required.
- Now the present invention has for objects

to improve the construction of the above-de-

scribed apparatus and to render it more effi-
cient and economical.

To adapt the apparatus for eifectively
treating large quantities of liquor at a time,
the upper partof theboilerismade of greater

| diameter than the heating - chamber. With

this construction the depth of liquor will be
small, even when treating a comparatively

large quantity, and the boiling of the liquor

can be more advantageously carried on than
heretofore. In ordertofacilitate the descent
and deposit in the lower part of the boiler of
the salt precipitated by evaporation ofliquor
and to prevent deposit of scale on the tubes

of the heating-chamber, these tubes are
made of gradually-increasing cross-sectional

area from their upper to their lower ends.

By this construction increased heating-sur-

face is also obtained.: -
Lo enable the separated salt to be quickly
discharged by gravity from the top part of
the filter, and thereby to dispense with the
manual labor heretofore necessary for remov-
ing the salt, the following construction is
adopted: The filtering medium—for example,
a perforated plate covered with a layer of
porous material, such as cloth—is secured
within the bottom part of the filter, and this
part is so0 mounted and arranged. in relation

to the top part that it can be quickly moved

from below the top part containing the azalt,

which can thus be allowed to fall into g suit-

ablereceptacle placed below toreceiveit. For
this purpose a convenient arrangement is to
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hinge the bottom part of the filter to the top

part, so that the bottom can swing downward,
a screw-bolt or other suitable cateh being pro-
vided, whereby the bottom can be quickly se-
cured or released, as required.
the opening and closing of the bottom part of
the filter without breaking its connection with
the upper end of the boiler above it, the com-
munication is formed partly by a flexible pipe
or hose. |

1o admit of
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In order that the present improvements -

may be clearly understood, reference is made
to the accompanying drawings, in which—
Figure 1 1s a vertical section, partly in ele-
vation, of an apparatus embodying all the im-
provements hereinbefore referred to. It also
shows 1n elevation a truck on rails to receive

the salt or other matter deposited. Fig. 2 is.
a section on the line z z, Fig. 1. Fig. 3 is

95

100

an enlarged detailed view showing more es- |

pecially the construction of the frusto-conical

pipes of the heating-chamber.
L istheupper part of the boiler; 2,the lower
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part; 3, the tubular heating-chamber; 4, the |

valve-casing for a sluice-valve or other suit-
able arrangement serving the same. purposes.
5 is the top part of the vacuum-filter, and G
ig its bottom part. As will be seen, all these

parts are made separate from one another,
but so that they can be readily connected in
the order shown, and are easily accessible for
inspection and repair. The upper part 1 of
the boiler is shown as made of greater diame-
ter than the heating-chamber 3 in order to re-
duce the height or pressure of the brine or

other solution treated, and consequently to

facilitate its rapid evaporation. The part 1
is provided with a. pipe 7, with valve 3, by

which its interior can be placed in communi-

cation with a condenser (or with the heating-
chamber of the next apparatus,if two or more
are used together) for the purpose of produc-
ing a vacuum in the boiler to assist evapora-
tion of liguor therein.

9 1s a vacuum-gage.

The heating-chamber consists of a cylin-
drical shell within which are secured two
flanged tube plates 10 10, in which are fixed
tubes 11 that serve to place the upper and

lower parts of the boiler in communication.
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These tubes are according to this invention
made of gradually-increasing cross-sectional
area as they proceed downward, being in the
example of frusto-conical form.

12 is an inlet-pipe with valve for admitting
steam to the interior of the heating-chamber
to surround the tubes 11.

13 is a connection for a steam-trap, and 14
is a pressure-gage. The lower part 2 of the
boiler, which in the example shown sup-
ports the other parts of the apparatus and is
of suitable material, is carried by a suit-
able frame-work or support 15 and is in the
form of an inverted truncated cone. To it is

attached an inlet-pipe 16, with valve for ad-.

mitting the liquor to be treated—~for example,
brine in the manufacture of salt, for which
this apparatus is specially adapted.

The sluice-valve and its case 4 may be of

any suitable construction adapted to provide

“a free passage when the valve is opened be-
tween the top part 5 of the filter and the

lower part 2 of the boiler. Thetop part 5 of
the filter is formed with two lateral openings
17 and 18, respectively, establishing commus-
nication between its interior, when required,
with the atmosphere by a pipe 19 and with a
water-supply by a pipe 20.

91 is a man-hole normadlly closed.

212 21" are sight panes of glass.

292 is a perforated plate upon which the fil-
tering material is placed. For the more eco-
nomical working of the apparatus this perfo-
rated plate 22, with filtering material, 1s se-

‘cured in the bottom part 6 of the filter.

6* is a projecting ledge within the part 6 ot
the filter, which part is formed with a pro-

jection 6° or lugs, by which it is hinged or |

jointed at 6°to a similar projection or lugs
on the top part o.
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23 is a counterbalance-weight secured to a

rod carried by the projection 6.
24. are screw-bolts (one enly of which can be
seen in the drawings) jointed to the bottom
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part 6 and capable of turning nupward, so as

to pass through slots 25 25* in the flanges ot
the bottom and top parts 6 and 5, respectively,

when these parts are brought together. On
cach bolt 24 is a nut 26, whereby the two parts
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of the filter can be firmly held together, but .

nevertheless in such a manner as to admit of
readily releasing the bottom part.

27 is a length of flexible pipe or hose con-
necting the outlet branch 6¢ of the bottom
part with a pipe 27%, that is provided with a
valve. By these pipes 27 and 27* liquor fil-

tered from the salt can be conveyed from the

bottom part of the filter to the upper part of
the boiler (wherein a vacuumis maintained)
by the pressure of the atmosphere admitted
to the interior of the top part of the filter
through the pipe 19. With this construe-
tion, after the salt deposited 1n the top part
of the filter has been separated from the
liguor with which it was mixed and such
liquor has been forced through the pipes 27

“and 27* to the upper part 1 of the boiler, the

bottom part 6 of the filter can be quickly un-
fastened and allowed to assume the open af-
titude indicated by dotted linesin Fig. 1, and
the salt in the top part then allowed to fall
by gravity into a suitable truck or receptacle
28 placed to receive it, the flexible hose per-
mitting this movement of the lower part of
the filter without breaking connection with
the pipe 27°. | | | |

As will be obvious, a single apparatus con-
structed as hereinbefore desceribed can be
used by itself, or a number of them may be
connected together, ag in the arrangement of
apparatus described in the former specifica-
tion hereinbefore referred to. In the latter

case, supposing three or more apparatus to

be used, the upper ends of the first and sec-

ond boilers are connected with the heating-
chamber of the second and third boilers, re-
spectively, in order to utilize the heat of the
steam generated in the first and second boil-
ers for evaporating liquor in the second and
third boilers, respectively, as in the original
arrangement of apparatus.

Each apparatus 1s provided with a steam-
trap, (not shown,) with gages, and with a pipe
for leading non-condensable gases from its
heating-chamber to an air-pump, as well un-
derstood. | |
- When using two or more apparatus of the
kind herein described for evaporating brine,
it is advantageous to supply the brine to each
apparatus separately and not to admit it to
one vessel and cause it to flow therefrom to
the next, as described in the said former
specification. | | |

What I claim 1s—

1. In a salt-liquor-evaporating apparatus,
the combination, with a boiler having a heat-

| ing and vacuum chamber, of a vacuam-filter
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located below said chamber, a valve for con- |
trolling the communication between thelower

part of said boiler and the upper part of said
filter, said filter having a lower hinged or
movable part, and a flexible pipe connection
between said part and the boiler, substan-
tially as deseribed. |

2. In a salt-liquor-evaporating apparatus,
the combination, with a boiler having a heat-
ing and vacuum chamber, of a vacuum-filter,
a valve controlling the communication be-
tween the lower part of said boiler and the
upper part of said filter, said filter provided
with an air-inlet pipe and having a lower
hinged or movable parthaving a counterpoise
at its hinged side and at its opposite side
jointed screw-bolts engaging slots in flanges
of the lower and upper parts of the filter, and
a ilexible pipe connection between the lower
part of the filter and the boiler, substantially
as described. | | |

3. Inapparatus for the purpose above speci-
fied, the combination of a boiler provided

with a heating-chamber, a vacuum-filter con- |

sisting of a top part 5, with inlets for air and

‘water, a bottom part 6, hinged or jointed to

sald top part 5 and provided with an outlet-
pipe 6¢ for liquor, a filtering medium car-
ried by said bottom part 6, means, substan-

tially as described, for engaging and disen-

gaging said top and bottom parts, a pipe 27¢

in communication at its upper end with the

upper part of the boiler, and a flexible pipe
27, connecting the lower part of said pipe 27°
with the outlet-pipe 6%, substantially as herein
described, for the purposes set forth.

4. An apparatus for the purpose above de-
scribed, consisting of a boiler having an up-
per part with outlet-pipe 7 and a lower part
2, of inverted truncated conical form, a heat-
1ng-chamber 3, with vertical tubes for placing
the parts 1 and 2 in communication, said up-
per part 1 being of greater diameter than
said heating-chamber, and said heating-cham-
ber being external to said upper and lower
parts of the boiler, but connected to both of
them, a vacuum-filter arranged below said

| boiler and having a top fixed part 5 and a

movable bottom part 6, a valve-casing 4, with
valve arranged between the lower part 1 of
the boiler and the top part of said filter and
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connected to both, a pipe 272, connected at
1ts upper end to the upper end of said boiler,

: and a flexible pipe 27, connecting the lower

end of said pipe 27* with the bottom part of
said filter, substantially as deseribed, for the
purpose set forth. | | |
In testimony whereof I havesigned my name
to this specification in the presence of two
subscribing witnesses. |
. | SIGISMUND PICK.
Witnesses: | |
WIKTOR GRYCHOWSKI,
- HUGEN W OJUARSTE.
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