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Application filed June 19, 1911.

To all whom it inay concern: , _

Be it known that I. Crarees Louis Pracie,
a citizen of the Republic of France, resid-
ing at Paris, Seine, France, post-office ad-
dress 12 Rue de la Chaussée d’Antin, have
invented new and useful Tmprovements in

Evaporating Apparatus, which improve-

ments ave fully set forth in the following
specification.

1t is known that for the evaporation of
the products which during their concentra-
tion depogit crystals it is advantageous in
order to uvoid deposits upon the heating
surfaces and for obtaining an efficient trans-
mission of heat to cause the solution to be
concentrated to cireulate as rapidly as pos-
sible in contact with the. heating surface.
While this solution is in contact with the
heating surface it is always subjected to a
sufficient ‘pressure to prevent ebullition oc-
curring in contact with such surface bnt
only in a special portion of the boiler apart
from this heating surface and in which the
superheated liguid subjected to a smaller
pressure will vaporize of itself under the
influence of the heat units in excess that it
has taken up in the heater. In order to
realize these conditions recourse is generally
had to centrifugal or other ecirendation
pumps serving to produce the cireulation of
the liquid in the heater and in the vapor-
izer. Apart from complications in opera-

“tion and i cleaning that these pumps add

to the apparatus they present the defect of
operating under defective conditions owing
to deposits of crystals produced in their
parts and in the suction and delivery pipes.

The present invention has for its object a

device which permits of obtaining in every
part of the evaporating apparatus an auto-
matic cirenlation of any desired intensity,
the crystals produced being of course di-
rected toward the lower. part of the appa-
ratus from which they are extracted by
means of a lock chamber or by any other
convenient means. . )

The apparatus is represented by way of
example 1 the accompanying drawing in
which the single figure is a section on a
vertical plane.

This apparatus consists of a tubular heater.

" 1 heated by steam and provided at its lower

part with" a depositing chamber 2 at the

Specificaticn of Letters Patent.

Patented Mar. 19, 1912,
Serial No. 634.118.

>

hottom of which a lock chamber 3 with two

cocks 15 locuted; the heating steam is ad- :

mitted at 4 while the water of condensation
from this steam is discharged at 3.

The upper part of the heater coniprises a
liquid chamber 6 divided into two parts by
a diametral partition 7. The two parts ave
in communication by means of bent pipes 8

with two evaporating reservoirs 9 and 10~

arranged at the upper level. ISach of these
reservoirs is. closed at the upper part by a
cover 11 at the center of which a discharge
orifice 12 is provided for the discharge of
the steam produced in each of the reservoirs.
The steam liberated from the vaporizer 9
proceeds throngh the fént pipe 13 to the
upper part of the vaporizer 10 and thence to
the exterior throngl the pipe 14. The dis-
charge orifice 12 of the reservoir 9 is pro-
vided with a valve 15 which closes in the
upward direction and which is lifted by the
float 16 when the latter is at the top of its
stroke. The valve 15 is rigidly connected by
the lever 17 with the valve 18 controlling an
admission of steam from the exterior for
example from the heating chamber of the
heater through the pipe 19 in such a manner
that when the exhaust valve 15 is open the
adimission valve 18 is closed and vice versa.
A float 20 is also arranged in the vessel 10
and in its highest position acts through the
levers 21, 22 and 23 upon the valve 15 in the
downward direction so as to open it.

The liquid to be concentrated is intro-
duced into the apparatus through the aper-
ture 24; the concentrated liguid is dis-
charged through the pipe 25 forming the
Joverflow. A gage 26 enahles the level of the
liquid in the apparatus to be ascertained.
The stroke of the floats is limited by the
tappets 27, 28 upon which thev rest when
the liquid falls.

The apparatus operates in the following
manner with ebullition at atmespheric pres-
sure. When the apparatus has heen filled
with liquid to the level 29 equilibrium ex-
ists in the two reservoirs 9 and 10, the float
16 is at the top of its stroke, closes the valve
‘15 and opens the steam inlet through the
"valve 18: this steam having been regulated
to a sufficient pressure above atmospheric
pressure presses upon.the surface of the lig-
aid contained in the reservoir. Under this
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influence the level falls in the reservoir 9
and rises in the reservoir 10 in passing
through the-tubular heater. Tt will be un.

derstood that instead of employing steam

entering through the valve 18 for expelling
the liquid a fluid of any kind .under pres-
sure either inert or active might be utilized

~for increasing the rapidity of the crystalli-

zation. ~"When the liquid has fallen'to the
level 30 in the reservoir 9 it occupies the

“level 31 in the reservoir 10. At this level
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the float 20 is lifted and by the action of

the levers 21, 22 and 23 opens the valve 15

and simultaneously closes the valve 18 for |

the admission of steam. As a result of thig
the upper part of the two reservoirs 9 and
10 are placed in communication with atmos-
pheric pressure, the liquid that had risen in
the reservoir 10 again falls under the in-
fluence of gravity and reéstablishes - the
level 29 in the two reservoirs. When this
level is reéstablished the float 16 rises clos-
ing the valve 15 and opening the valve 18

and the same series of operations is répro-.

duced. In this manner an oscillatory move-
ment of the liquid is obtained in the appa-
ratus a portion of the liquid flowing alter-
nately from one ~eservoir: to the other pass-
Ing each time through the heater in which it
becomes heated. : S

" The alternating movement of the liquid
in the apparatus produces in the tubes of
the heater and in- the piping connecting it
with the evaporation reservoirsa series ofex-
pulsions of Liquid, the intensity of which de-
pends upon the difference of pressure created
inthe two reservoirs. These very intense and
frequently repeated movements of liquid
mechanically carry. the crystals toward the
lower part of the apparatus comprising the
deposit chamber in which they are natu-
rally deposited and from which they can be
withdrawn through the lock chamber with
two valves or in any other convenient man-
ner. The walls of the evaporation reser-
voirs and the parts of the floats in contact

- with which the evaporation might produce

50

55

60

65

the deposit of crystals being alternately in

contact with the steam during the whole pe-
riod for which the evaporator is -partially

empty cannot become charged with crystals’
‘which are always washed and dissolved by

the steam which alternately comes into con-
tact with them. :

Lvaporation in vacuo—Instead of evapo-

ration being effected at atmospheric pres-
sure as in the fore oipg description this
evaporation can be e

ected al any pressure,
in wacuo for example, by connecting the lib-

eration pipe 14 with a condenser or even

with the heating chamber of another simi-
lar apparatus for obtaining multiple evapo-
ration effects. Similarly instead of admit-
ting the motive steam intended to serve as

the propulsion agent intermittently into one

- connection between

1,020,858

of the reservoirs it might be admitted alter-
nately to the two reservoirs which would
then both be provided with identical ad-
mission and discharge valves similar to
thase described above., T
. What T claim’and desire to secure by Let-
ters Patent of the United States is —

1. In combination a pair of stationary
reserveirs, a connection between said reser-
voirs, a heater to heat said connection, and

means to cause an alternating flow of liquid

from one reservoir to the other. -

- 2. In combination a pair of stationary
reservoirs, a connection between said reser-
voirs, means to cause an alternating flow of
liquid from one reservoir to the other and a
heater adapted to heat said liquid during
its flow from one reservoir to the other.

3. In combination a pair of stationary
reservoirs, a connection between said reser-
voirs, a heater to heat said connection,
means to cause an alternating flow of liquid
from' one reservoir to the other and means
to remove deposits from said liquid.

4. In combination a pair of stationary
reservoirs, a connéction between said reser-
voirs, means to -cause an alternating flow
of liquid from one reservoir to the other, a
heater adapted to heat said liquid during
its flow from one reservoir to the other and

‘means to remove deposits from said liguid.

-5. In_combination a pair of reservoirs, a -
connection between said reservoirs, a heater .
to heat said connection, and means to sub-
ject the liquid contents of said reservoirs to

70
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a fluid at a pressure higher than the norma) -

exhaust pressure for intermittent alternat-
ing periods. - :
6. In combination a

connection between said reservoirs, an ex- -

air’ of reservoirs, a = -

105

haust space connecting the upper parts of -

said reservoirs, a heater to heat said connec- .
tion, a means to admit pressure fluid inter-
mittently into one of said reservoirs, and
means to cut off communication between

during the admission

of pressure fluid,
7. In_combination

a pair of reservoirs, a
said reservoirs, an ex-’
haust space connecting the upper parts .of

110

-said- reservoirs through said exhaust space -

115

said reservoirs, a heater to heaf said con- -

nection, an automatically operated means to

admit pressure fluid intermittently into one .
of said reservoirs, and means to cut off com-

munication between $aid reservoirs through

sald exhaust space during the admission of

pressure fluid. . :

8. In combination a pair of reser 7oirs, a
connection between said Teservoirs, gan ex-
haust space’ connecting the upper parts of
said reservoirs, a heater to heat said con-
nection, a means controlled by the liquid
level in one of said reservoirs to admit pres-
sure fluid intermittently into one of said
reservoirs, and means to cut off communica.-
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tion bebween sald reservoirs through said
exhaust space during the admission of pres-
sure fuid,

9. In combination a pair of reservoirs, a
connection between said reservoirs, a heater
to heat said connection and fluid pressure
means to cause an alternating flow of liguid
from one reservoir to the other.

10. In combination a pair of reservoirs, a
connection between said reservoirs, fuid

pressure means to canse an alternating flow

of liguid from one reservoir to the other
and a heater adapted to heat said liquid
during its flow from one reservoir to the
other,

G

11. In combination, a pair of reservoirs, a
connectich between said reservoirs, means
to cause an alternating flow of liquid from
one reservoir to the other and means to heat
said liquid only during its flow through said
connection.

In testimony whereof I have signed this
specification i the presence of two sub-
scribing witnesses.

CHARLES LOUIS PRACHE.
‘Witnesses:

Emrie LEDpREY,
Deax M. Mason.
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