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UNITED STATES

PATENT OFFICE.

ALBERT SCHOLL,

OF MANNHEIMN, GERMANY.

APPARATUS FOR RAISING LIQUIDS BY MEANS OF STEAM OR COMPRESSED AlR.

SPECIFICATION forming part of Letters Patent No. 708,669, dated September 9; 1902.

Apphcatmn filed January 27, 1902, Serial No. 91,487,

To all whom it may concern:

Be it known that I, ALBERT SCHOLL, & sub-
jectof the German Emperor residing and hav-
ing my post-office address at 11 Tullastrasse,
Mannheim, Germany, have invented certain
new and useful Improvements in Apparatus
for Raising Liquids by Means of Steam or
Compressed Air, of which the following is a
specification.

In apparatus for raising acids and other lig-
uids by means of steam or compressed airin
which the interior of the pressure-chamber is
alternately placed into communication with

" the conduit of the pressure agent and with
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the outer atmosphere by means of a cut-off de-
vice (cock, valve, slide, or the like) operated
by a float it frequently occurs that when acid
and caustic liquids are raised the material of
which the float is made is attacked by the
said fluid. This results in a reduetion of the
weight of the float, and the action of the ap-
paratus is thus effected. With impure lig-
uids, such as sewage and the like, there is
also.the circumstance that the coarser impu-
rities adhere to the float and interfere with
the action of the apparatus.

The present invention relates to an appa-
ratus for raising liguids by means of steam or
compressed air in which the float hitherto
used in apparatus of the kind is dispensed
withand the numberof movablegoverningele-

“ments and the contact thereof with the liquid

to be raised are reduneced. _

In the annexed drawings, Figure 1 is a ver-
tical section of the apparatus in one form of
construction, and Fig. 2 is a similar view of
a modified construction.

The form shown in Fig. 1 comprises the
pressure vessel 4, which is connected by the
nozzle 51 and the pipe 9 with a steam-boiler
or compressed-air chamber. In thefollowing
description compressed air will always be re-
ferred to as the pressure agent for the sake
of simplicity, since the action is the same
whether air or steam is used. The liquid to
be raised passes into the closed vessel 4
through the condunis 1, valve 2, and pipe 3
and is forced upward through the pipes 3 and
6 into the tank 49. 1 is therefore the inflow-

pipe; 6, the leading-pipe; 2, the supply and
return valve, and 3 the rising-pipe, the latter
reaching close to the bottom of the vessel 4.

(No model.)

The said vessel 4 is connected, by means of
the valve 40 and the nozzle 51, with the com-
pressed-air conduit 9. The plug of the valve
40 is rigidly connected with the valve-plate
41, which latter partitions off the space 58,
connected by the pipe 17 with the lower part

of the vessel 4. The weight of the parts 40

and 41 is sufficient to overcome the pressure
underneath valve 40 and: in addition to cre-
ate overpressure sufficient to secure the her-
metical elosing of the said valve 40. Thesize
of the valve-plate 41 is so calculated that an
infinitesimal degree of surface overpressure
from below is suﬂiclent to force it against its
stops 42 and to open-the valve 40. The pres-
sure vessel 4is also provided with an exhaust-

valve 44. The latteris forced against its seat

45 as soon as a certain degree of overpressure
has been produced in the pressure vessel and
then shuts off the interior of said vessel from
the outer atmosphere. When, however, the
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overpressure has ceased, owing to the escape

of air from the vessel 4 through the pipes 3
and 6, the valve 44 falls back onto the stops
43 and places the interior of the pressure ves-
sel in communication with the outer atmos-
phere in order that the air can be exhausted
from thesaid vessel while fresh liquid flowsin.

~Theaction of the apparatus described above
is as follows: The liquid to be raised passes
through the pipe 1, valve 2, and pipe 3 into
the pressure vessel 4, the air in the latter be-
ing forced out throuGh the valve 44 and the
short length of tube 46. When the liquid
reaches the flat cover 47, the air in the space
48 is compressed, since it can no longer es-
cape. The tendency of this compressed air
is to pass into the stand-pipe 17, and in or-
der todo soit lifts the valve-plate 41 from its
lower support 50 and opens the valve 40, so
that compressed air from the pipe 9 passes
through the nozzle 51 into the pressure ves-
sel, presses the plate 41 tightly against its
upper seat 42, and forces liquid through the
pipes 3 and 6 into the tank 49, At the same
time-the valve 44 is lifted from its supports
43 and pressed againstits seat 45, so that dur-
ing the period of pressure the exhaust-tube
46 is closed. Part of the liquid to be raised
is, however, forced into the stand-pipe 17,
and a column of liquid is thus produced which
reduces the specific pressure above the valve-
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plate 41 to an extent depending upon the
specific gravity of the eolumn and its height
above the level of the liquid in the vessel 4.
Below the plate 41 the full pressure remains.
The effect of this is that the valve-plate 41
and the valve-plug 40, rigidly connected there-
with, are held in their upper position during
the period of pressure and that the inflow of
compressed air to the vessel 4 is thus not in-
terrupted. When, however, toward the end
of the period of pressure the level of the lig-
uid in the pressure vessel falls below the lower
end of the stand-pipe 17, the column of lig-
uid in the latter descends and places the space
58 above the valve-plate 41 in communication
with the vessel 4 through the pipe 17. The
pressure on both sides of the plate is thas
equalized, so that the plate and the valve-
plug descend by gravity and cut off the sup-
ply of compressed air to the vessel4. When
the air contained in the latter has escaped
through the pipes 3 and 6 until normal atmos-
pheric pressure is restored in the pressure
vessel, the valve 44 descends onto its lower
supports 43 and the supply of liquid recom-
mences. The modification shown in Fig. 2
differs from the apparatus described only by
the fact that the valve-plate 41 (shown in Fig.
1) is replaced by a membrane 53 and a weight
54. The liquid, which enters through the
pipes 1 and 3 and rises to the cover 47, com-
presses air in the space 48, as before. This
causes the membrane &3 to be pressed slightly
upward and the weight 54 to be lifted, so that
the valve 40 is opened and compressed air
passes from the pipe 9 through the nozzle 51
into the pressure vessel and forces the liguid
in the latter through the pipes 3 and 6 into
the tank 49. When toward the end of the
period of pressure the level of the liquid in
the vessel 4 falls below the lower end of the
stand-pipe 17, the column of liquid in the lat-
ter descends, and thus causes the pressure to
be equalized on both sides of the membrane
53, so that the weight 54 descends and closes
the valve 40. In order that part of the air
between the membrane and the liquid in the
stand-pipe can escape when compressed by
the inflow of liguid through pipes 1 and 3 and
the consequent rise of the liquid-level in the
vessel 4, the stand-pipe is connected by a tube
55 with a chamber 56, and the latter ecan com-
municate with the chamber 48 by means of
the valve 57. 'The latter therefore allows of
the exhaust of air from the stand-pipe, so
that the liquid ascending therein is not held
back by air above it.

I declare that what I c¢laim is: In appara-
tus for raising-liquids by means of steam or
compressed air—

1. The combination of a pressure vessel
having a compressed-air space at its upper
partandinletsforliquid and compressed fluid
and an outlet for the liquid to be raised, a
stand-pipe extending into said vessel and in
communication with said air-space, a valve
in said compressed-fluid inlet a valve-plate

708,669

rigidly connected with said valve and adapt-
ed toclose communication between said stand-
pipe and air-space and open the compressed-
fluid valve on overpressure existing in the
vessel, and means for putting the pressure
vessel into communieation with the atmos-
phere on cessation of overpressure therein,
substantially as described for the purpose
set forth.

2. The combination of a pressure vessel
having a compressed-air space at its upper
part, a'stand-pipe extending at one end into
said vessel and in communication at the other
end with said air-space, an inlet-pipe for liq-
uid, an inlet-nczzle for compressed fluid, a
valve in said nozzle, a valve-plate rigidly con-
nected with said valve and adapted to close
communication between the stand-pipe and
air-space and open the compressed-fluid valve
on overpressureexistingin the vessel, an out-
let-pipe for the liguid to be raised, and means
for putting said vessel into communication
with the atmosphere on cessation of over-
pressure therein, substantially as deseribed
for the purpose set forth.

3. The combination of a pressure vessel
havinga flatcover and a compressed-air space
at its upper part, a stand-pipe extending into
said vessel and in communication with said
air-space, an inlet-pipe for liguid, an inlet-
nozzle for compressed fluid, a valve in said
nozzle, a valve-plate rigidly connected with
said valve and adapted to close communica-
tion between said stand-pipe and air-space,
and open the compressed-fluid valve on over-
pressure existing in the vessel, an outlet-pipe
for the liquid to be raised and an exhaust-
valve in said cover adapted to put the pres-
sure vessel into communication with the at-
mosphere on cessation of overpressure in said
vessel, substantially as deseribed for the pur-
pose set forth.

4. The combination of a pressure vessel
havingaflatecoverand a compressed-air space
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at its npper part, a stand-pipe extending be- .

low to near the bottom of said vessgel and in
communication above with said air-space, an
inlet-pipe for liquid, an antireturn-valve in
said pipe, an inlet-nozzle for compressed fluid,
a valveinsaid nozzle,a valve-plate rigidly con-
nected with said valve and adapted to close
communication between said stand-pipe and
air-space and open the compressed-fluid valve
on overpressure existing in the vessel, an out-
let-pipe for the liquid to be raised and an ex-
haust-valve adapted to be closed by the liquid
and to put the pressure vessel into communi-
cation with the atmosphere on cessation of
overpressure in said vessel substantially as
described, for the purpose set forth.

In witness whereof I have signed this speci-
fication in the presence of two witnesses.

ALBERT SCHOLL.

Witnesses:
JACOB ADRIAN,
H. W. HARRIS.
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