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To all whom it may concerm:

Be it known that I, JoEN PATTEN, of the
city of Baltimore, in the State of Maryland,
haveinvented a newand useful Improvement
in Concentrators for Acids, of which the fol-
lowing is a full deseription.

The object of the device is to concentrate
acidsin a vacuum, whereby the concentration
may take place at a low temperature and
within a minimum of space oceupied by the
device. :

The accompanying drawing illustrates the
invention and shows an upright side view of
the apparatus with thetanksinsection to ex-
hibit the interior parts.

As shownin the drawing, the device is rep-
resented by three tanks A A A, whichare con-
structed of snitable material, usually of iron,
and are lined with lead to prevent contact of
the acid with theiron. Asthe expansion and
contraction of the lead is greater than that of
the iron, it is desirable that the lining be
made free to expand and contract independ-
ent of the casing and be so formed that its
expansion and contraction will not break the
lining and admit the acid through the break
to contact with the iron. :

a* represents the lead lining within the
casing A, of which the sides and bottom are
formed as nearly as practicable in one piece,
and is provided with short inlet and outlet
tubes ¢ which project through the longer
tube-openings into the outer casing. The
outer ends of these tubes are flanged over at
a*and serveto form the joint with the flanged
iron pipe connected therewith at the inlet and
outlet. It would thus bea lead tank within
an iron tank and connected therewith only at
the poinis of ingress and egress of the acid.
This lining projects up to a point near the
flanges of the outer casing, and there the lead
lining is provided with a flange «° which
furnishes a seat for the lead hood C, which is
seated upon the flange @’ To this hood is
connected the pipe C’, which projects above
and below the apex of the hood and is fur-

‘nished inside with the splash-flange or spiral

¢®. The hood and the tube together effectu-
ally seal the device at the top and prevent
the splashing of the acid from passing above

-and-corroding the iron of the tanks or pipes,

while the spiral ¢? imparts a winding move-
ment to the ascending vapors and acts as a
separator, whereby any particles of acid pass-
ing up with the vapor are separated and drop
back. The tanks are then capped with iron
hoods ¥’, which are properly flanged to make
connection with the pipe D, leading to the
condenser. ’

Within the tanks and below the acid inlets
and outlets are placed the coils B. These
coils are supplied with steam or other heating
agent from a source not shown in the draw-
ings through the pipe 0%, and passing through
the coils it is discharged through the pipe b°.

A stand-pipe L passes down through the tube

C' and through the center of the lead lining.
Its upper end opens into the pipe D, and its
lower end is provided with the opening 0°
Projecting from the side of this pipe is another
lead pipe b%, which enters into the lead lining-
tube ¢ at theoutlet. Theweak or dilute acid
enters through the pipe b falls into the tank
surrounding the heated tube and-entering the
opening b at the bottom of the stand-pipe L
ascendsin the pipe, findingitslevel justabove
the top of the coil, and thence passes from the
tube L through the pipe b* into the next ad-
joining tank and on to the next, leaving a
space above its level in each of the tanks
closed at-the top by the hoods Cand C'. Thus
it will be seen that the acid flowing into the
tanks goes to the bottom and is drawn out
from the bottom and discharged, so that when
the new supply enters each tank it finds its
way out only from the bottom of each tank.

From the last tank it is discharged into the-

pipe G. This pipe extends downwardly and
then curves upwardly at the bottom, and at
the curve is inserted the end of pipe I, as
shown at 3. Into this pipe there is injected
a jet of steam or air for which provision is
made by means of the cocks?’ 2%, one of which
is open to the air, and the other may be con-
nected to a source of steam-supply. Either
the steam or the air admitted into the bottom
of the pipe Gexpands and mixing with theacid
lightens the ascending column and forces it
up into the reservoir H. This reservoir acts
also as a separator, and as the acid enters and
fills the same and the air and vapors accumu-
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of the acid also, which pass into the pipe 7?
and are conducted thereby through the hood
and into one of the concentrator-tanks, the
acid passes out of the reservoir H in concen-
trated form through the pipe 2'. This pipe
h' eonducts the acid into a larger tube 73,
which surrounds the pipe &% and leads off to
areceptacle for the hot concentrated acid, and
as the cooler dilute acid is passing through
the pipe b? it is warmed by the hot acid in 75,
which in turn is cooled by contact with the
pipe b®. The pipe D leads into the condenser
E, into whieh cold water is admitted by means
of the pipe €% .

M is a pump of ordinary construction, by
means of which a vacuum is formed and main-
tained in the condemnser, the pipe D, and in
the open spaces in the tanks above the coils,
and the escaping vapors pass up to the con-
denser, where they are condensed and dis-
charged through the pipe K', whose lower end
is submerged in the tank K. It will be seen
that by this construction a'l'orricellian vacu-
um is formed. The condenser is elevated
something more thap thirty-three feet above
the outlet of the discharge-pipe K. Now
when a vacuum is formed in this condenser
and the end of the discharge-pipe is sub-
merged the water rises in this pipe as high as
the vacuum in the condenser will sustain it,
and as the continuous discharge from the con-
denser adds to the volume of water in the
discharge-pipe the surplus runs off into the

tank K, leaving the volume in the pipe at a

constant normal height, Thus the water in

the discharge-pipe is a sealing deviee, pre-

venting the entrance of air into the condenser
to destroy the vacuum, at the same time al-

lowing a free discharge of the water of con--

densation and also the cooling-water enter-
ing the condenser.

A pipe L, passing down centrally through
the pipe C and open at the bottom, enables
me to provide the apparatus with a hydrome-
ter, by means of which the density of the acid
can be ascertained. This hydrometer is
shown at [, It is provided with the spiral
spring ##, from which a plain platinum wire
depends, with a small weight I? at the bottom.
As the acid beecomes more dense during the
process of concentration this hydrometer reg-
isters and indicates the stage of concentra-
tion to which the acid has been brought.

‘What I claim, and desire to secure by Let-
ters Patent, is—

1. Inaconcentratingapparatus, a tank pro-
vided with a coil and means for heating the
same, in combination with a pipe for deliv-
ering dilute acid into the tank upon and about
the heated coil, means for draining off the
acid from the tank, a reservoir located above
the apparatus, means for forcing the acid to
the reservoir, and means for maintaining a
vacuum in the tank above the surface of the
acid. .

2. The eombination of a tank having inlet
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and discharge pipes throuigh which acid is
circulated, means for maintaining said tank
and pipes at less than atmospheric pressure,
and means for circulating the acid compris-
ing an upwardly-extending portion of one of
said pipes provided at its lower end with an
inlet for atmospheric air.

3. The combination of a tank having inlet
and discharge pipes through which acid is
circulated, means for maintaining said tank
and pipes at less than atmospheric pressure,
and means for ecirculating the acid compris-
ing an upwardly-extending portion of one of
said pipes provided at its lower end with an
inlet for atmospheric air, and means for regu-
lating the amount of air admitted.

4. The combination of a tank having inlet
and discharge pipes through which aecid is
circulated, means for maintaining said tank
and pipes at less than atmospheric pressure,
and means for circulating the acid compris-
ing an upwardly-extending portion of one of
said pipes provided at its lower end with an
inlet for atmospheric air, an air-supply pipe
extending upwardly from said inlet, and a
valve for controlling the low of air through
said pipe.

5. The combination of a tank having inlet
and discharge pipes through which acid is
cireculated, means for maintaining said tank
and pipes at less than atmospheric pressure,
and means for circulating the acid compris-
ing a portion of the discharge-pipe which ex-
tends downwardly and then carves upwardly,
and a vertically-arranged air-pipe having one
end open to the atmosphere and its other end
communicating with the lower part of the up-
wardly-extending discharge-pipe.

6. Inaconcentratingapparatus, a tank pro-
vided with a coil and means for heating the
same, in combination with a pipe for deliver-
ing dilute acid into the tank npon and about
the heated coil, means for drawing the acid
from the tank, a reservoir I located upon a
level above the tank, devices for forcing the
acid to the reservoir, means forseparating the
air from the acid in the reservoir, devices for
returning the separated air to the tanlk from
the reservoir, and means for maintaining a
vacuum in the tank above the surface of the
acid.

7. Inaconcentratingapparatus, a tank pro-
vided with a coil and means for heating the
same, a pipe for delivering dilute aecid .into
the tank, upon and about the coil, in combi-
nation with devices for drawing off the acid
from the tank, a reservoir for receiving the
acid located above the tank, a discharge-pipe
for delivering the acid drawn off into the res-
ervoir, and means for injecting air into the
discharge-pipe to thereby lighten the colnmn
of acid and force it into the reservoir.

8. In a concentrating apparatus aseries of
tanks, each provided with a heating- coil,
means for supplying a heating agent thereto,
in combination with an inlet and outlet pipe
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in each of the tanks, whereby the acid is de-
livered over the coils in each of the tanks sue-
cessively, a discharge-pipe as G located at the
end of the series, means for elevating the acid
in said discharge-pipe to a reservoir, a con-
denser and means for forming and maintain-
ing a vacuum in the tanks through the con-
denser.

9. In aconcentrating apparatus a tank pro-
vided with a heating-coil, meansfor supplying
a heating agent to the coil, and means for dis-
charging the heating agent from the coil, in
combination with inlet and outlet pipes for
delivering the dilute acid into the tank upon
and about the coil, a hood surmounting the
tank having its top inner wall elevated suffi-
ciently toleave an open space between it and
the outlet-pipe for the acid, a condenser and
connections leading therefrom to the top of
the hood, and means for forming a vacuum in
the tank through the condenser.

10. In a concentrating device, a tank hav-
ing an outlet and an inlet opening, in combi-
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nation with a non-corrosive lining having its
sides and bottom formed in a practically
single piece and provided with means for fas-
tening and securing the same to the tank only
at the openings, and ahood surmounting the
tank having its top inner wall elevated suffi-
ciently to leave an open space between it and
the outlet-pipe for the acid.

11. In a concentrating apparatus, a tank
surmounted by a dome and provided with an
interior lead lining also surmounted by a
dome, a condenser and connections between
it and the top of the dome, in combination
with a tube ¢’ passing through both domes
and leading to the connections with the con-
denser and provided interiorly with a spiral
dash-plate ¢?, substantially as described.

Signed at Baltimore, in the State of Mary-'

land, this 20th day of July, A. D. 1896.
JOHN PATTEN,
Witnesses.:
FELIX R. SULLIVAN,
G. DAVIS NEAVITT.
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