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To all whom it may concern: -

Be it known that we, Huco PiscHoN and
RICHARD PFENNIG, both residents of the city
of Berlin, German Empire, have invented a

‘new and Improved Apparatus for Concentrat-

ing Acids, (for which we have obtained the

following patents: Germany, No. 38,015, June

8, 1386; IFrance, No. 176,886, June 19, 1886;
Austucm Hunmry, No. 45, 357 and No. 10 190
April 5, 1887,) of whlch the follt:}wnw s a
Sp(-}mﬁcatlon

The Invention relates to a new apparatus so

constructed that acids may be heated and con-
centrated through leaden spiral pipes envel-
oped by steam under high pressure.

The invention conmsts in the various fea
tures of improvement more fully pomted oub
in the claims. |

In the accompanying drawings, Figure 1 is

a vertical section of our unploved 1ppalatus |
Fig. 21isan elevation showing a modification,

partly in section. Fig. 3 is an end view and
part section of Fig, 2.

The letter S represents an evaporating-ves-

sel made of hard lead or other suitable Tnate-
rial and covered by a poor conductor of heat.

- The vessel S has a steam-dome, D, and is pro-

30

vided with ararefying

-pump and an acid- oage
At some dlstauee from the vessel S
This consists

glass.
there is placed an acid-heater.

of a cylindrical vessel, E, made of sheet iron

- Oor copper, and coutaining a spiral coil of lead
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pipe, M M’. Each of the convoluticns of this
coil rests upon a winding or spiral support,
N N. By means of this support the lower
co1ls of the pipe are relieved from the weight
of the upper coils, each coil being carried by
a corresponding convolution of the support.
Thus the coils of the pipe are prevented from
being bent out of shape.
acid-heater at inlet 5, and is discharged at out-
let ©.

~ there is placed an acid-concentrator, which is
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employed to preheat the acid. This concen-

trator is constructed similar to the acid-heater

E, being composed of a cylindrical vessel, V,
with lead coil T and with steam-inlet 7 and
steam-outlet 8.

The upper and lower parts of vessel E are |

‘into vessel V by inlet 7.

| upward through worm M M/,
“heated by the steam admitted at 5.

The steam enters the

At the opposite side of evaporator S

- connected to evaporator S by pipes 1 2, and

the upper and lower parts of vessel V are con-

nected to such evaporator by pipes 3 4.

The operation of the device is as follows:
The acid to be concentrated passes from a
tank or 1ntercharger, I¥, through the worm T,
which 18 enveloped by live steam admitted

on Jeaving the worm enters the evaporator S
at 3. Ow:u:w to the removal of the agueous

vapors, the acid has become ccoler and heav-
ier, and enters the acid-heater E at the bottom
through tube 2. In this heater the acid passes
to be again
From the
upper part of the worm the acid is again dis-
charged into evaporator S by tube 1, when it
may be made to again pass into concentrator
V by means of tube 4, and in this way a con-
tinuous circular course can be -maintained.

The preheated acid

SO
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The acid heated 1n this way evaporates on its 70

surface in the evaporator, and thus loses part
of the water it contains. The vapor either
escapes Into the open air or is condensed by
means of suitable condensing contrivances.
The concentration of acid may take place
elther continuously, as described, or intermit-
tently. In thelatter case it eseapes, when suf-
ficiently evaporated, through the outlet-pipe
J, and the apparatus 1s then refilled with
diluted acid. For vacuum ice-machines the
acid 1s usually concentrated continuously.
The sapply and escape of the acid is regu-
lated by the cocks in such a manner that the
level of the fluid in the evapor ator alw ays re-
mains the smme

In Figs. 2 and 3 we have shown a modifica-
tion of the worm M M. In this modification
the pipe is not bent spirally, but is composed
of 2 number of horizontal straight lead pipes,
G, connected at the ends by means of hard-
rubbel elbows K. lach pipeGis inclosed by a
wider copper oriron steam- -pipe, H. Theacid
to be heated enters at inlet 10 and passes out
and into the evaporator at 9. The steam en-

ters at 11 and escapes at 12, thus circulating
in a direction oppositeto tlnt of the acid.

We claim as our invention—

1. - The combination of evaporator S, h‘wmfr

75

3G

35

QO

95

|||||




(e

374 268

a rarefying-pump and steam-dome, with an | 3. The combination of evaporator S with
acid-heater, E, containing a coil connected at | the heater E and concentrator V, each con- 15
the upper and lower ends by pipes 1 2 with | taining a coil that is connected at the upper
the evaporator, the heater I8 being provided | and lower ends with the evaporator and with

5 with steam inlet and outlet, substantially as | the tank I¥, substantially as specified.

specified. In testimony whereof we have signed our
2. The combination of evaporator Swith the | names to this specification in the presence of 20

acid-heater E, containing a coil that is con- | two subscribing witnesses.

nected at its upper and lower ends with the HUGO PISCHON.

1o evaporator and with a spiral support, N N, | RICHARD PFENNIG.
within heater E, and supporting the several Witnesses:
convolutionsof the coil, substantially as speci- MARI M. ROTTEN,

ﬁ__{_a-d. ~ B. RO,
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