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To all whom tt may concern:
Be 1t known that I, Gustaw HANTKE, a

Warsaw, Russian Poland, in the Empire of
Russia, have invented a new and useful Ap-
paratus for Raising Liquids, of which the fol-
lowing 1s a specification. T
According to the apparatus heretofore
known the compressed air used for raising
liquids was admitted direct to the liquid
vessel, so that the varying pressure of the

compressed air was at once transmitted to

 the pipe system, and thereby rendered the
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speed of the liquid and its quantity irregu-
lar. Moreover, a great.inconvenience was
experienced with this apparatus in that the
alr-compressor required to be working con-
stantly, so that stoppage of the compressor
would at the same time stop the whole pipe
system and render the supply of the raised
liquid impossible. There are many cases or

“clrcumstances in which the apparatus men-
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tioned above would entirely fail. Before all
1t 1s 1 general desirable that in the mouth-
pieces or outlets of the liquid a uniform pres-
sure of a determined height should be pre-
served, and besides this it is very frequent

~ that the output or delivery of the plant
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~ the one or several liquid vessels one or sev-

should be increased at certain periods and
reduced at other periods—. e., that the pres-
sure of the compressed air requires to be
made higher for a larger quantity of liquid.
and lower for a smaller quantity of the same.

- My mvention relates to improvements in

the said apparatus, whereby the delivery of
the hiquid under the pressure of the com-
pressed air can be regulated according to the
requirements. -

The objects of my improvements are, first,

to store up the compressed air supplied from

one or several compressors in one or several
speclal storage vessels; second, to provide
one or several liquid vessels supplied with
liguid by one or several pumps or other
sources; third, to arrange between the one or
several compressed-air-storage vessels and

i

eral adjustable pressure - reducing wvalves,
and, fourth, to connect the one or séveral
liquid vessels with the pipe system of the
plant. 1 attain these objects by the ar-

the lett liquid vessel for the most part in sec-
tion and the right compressed-air-storage
vessel in elevation, and Fig. 2 is a plan view.

~Similar characters of reference refer to

similar parts throughout both views.

The two liquid vessels 1 and 1* are shown
as cylindricg] and constructed of metal
plates. They are each provided with a blow-

off pipe 19* and a float 20 near the bottom, a

float 21 with alarm device 22, a safety-valve
23, and a pressure-gage 24 at the cover.

The lower floats 20 20 are adapted to close

the openings of the stop-valves 5 5 on the
level of the-liquid sinking below a certain
limit and to sound alarm devices of any
known construction. (Not shown.) The
upper floats 21 21 are adapted to sound the

“alarm devices 22 22 on the level of the liquid

exceeding the other limit. The blow-off
pipes 19* 19* are attached to stop-valves 25
25 on the outside of the liquid vessels 1 and

12, and these stop-valves are connected to a

pipe 19, leading to a convenient place. The
two liquid vessels 1 1* may be provided with
water -gages (not shown) and manhole-
covers. They are connected with a coms-
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‘rangements illustrated in the accompanying |
~drawings, in which— . _
- Higure 1 is a vertical section through the:

broken line A B C D E in Fig. 2 and shows
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mon pump 2 by means of a pipe 3 and a

branch 3%, provided with stop-valves 26 26.

The two storage vessels 6 and 6* are pro-

vided with safety-valves 27 27 and pressure-
gages 28 28 and are connected with a single

alr-compressor 7 by a pipe 8 and a branch 82,

in which stop-valves 14 14 are inserted. At
the top the two storage vessels 6 and 62 are
connected with each other by a pipe 12* and

can be disconnected by means of stop-valves
In a similar manner the two liquid -
vessels 1 and 1 are connected at the top with

29 29.

each other by a pipe 9* and can be discon-
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nected by means of stop-valves 11 11.

sure-reducing valve 10. - - .

The two stop-valves 5 5, already men-
tioned above, are connected with pipes 4°
and 4°, leading to the supply-pipe 4.

The plant is operated as follows: The pump
2 is started to supply either the liquid vessel
1 or 1* with liquid, and the air-compressor 7
is put into operation for charging either stor-
age vessel 6 or 62 with compressed air, the
other storage vessel being disconnected by

closing its stop-valves 14 and 29. 'The pres-

‘sure - reducing valve 10 having been pre-

viously adjusted for a convenient pressure
will allow compressed air to pass over to
the liquid vessel the moment the pressure of
the compressed air in the storage vessel ex-
ceeds the adjusted pressure. The compressed
alr admitted under the adjusted pressure to
the liquid vessel forces the liquid downward
and regulates the uniform delivery of the
liquid through the branches 4® and 4" and the
supply-pipe 4 to the pipe system. When the
pressure of the compressed air in the storage
vessel attains the highest limit allowed by
the safety-valve 27, the storage vessel 1s dis-
connected from the compressor 7 by closing
the stop-valve 14, and the other storage ves-
sel 6 or 6% 1s put into communication with
the compressor 7, to be thereby filled. The
first storage vessel remains in open communi-
cation with the pipe 122 and the pressure-
reducing valve 10 and continues to furnish
compressed air at the adjusted pressure to
the hiquid vessel 1 or 1. The second stor-

- age vessel on being suthciently charged 1s
- disconnected from the compressor 7 and the
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latter stopped. When 1n the liquid vessel 1
or 12 the level of the liquid reaches the upper
float 21 and actuates 1t, the alarm device 22
will sound and call upon the machinist to
close the stop-valve 26 and to open that of
the other liquid vessel, whereupon the pump
2 will charge this liquid vessel until its alarm
device 22 sounds and it is disconnected. Af-
terward the pump 2 may be stopped if the
first liquid vessel still continues to supply
liquid to the pipe system. The moment,
however, the lower float 20 of this iquid ves-
sel closes the outlet through the stop-valve
5 and actuates the alarm device the pump 2
must be restarted to charge this liquid vessel
with a fresh quantity of liquid, while the
other liquid vessel 1s turned on to the pipe
system. -

It is possible to conduct compressed air
from the storage vessel 6 through the pres-
sure-reducing valve 10 and the pipe 9% to
either the opposite liquid vessel 1 or the
other llquid vessel 12, the respective stop-
valve 11 being opened. In a similar manner

compressed air can be conducted irom the

The
two pipes 122 and 9% are connected by a pres-.
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other storage vessel, 62, to either liquid vessel
1 or 1*. In all cases the same pressure-re-
ducing valve may be used. Anysludge may
be discharged periodically from either liquid
vessel through the blow-ofl pipe 19 and the
opened stop-valve into the pipe 19. |
It 1s evident that at times both liquid ves-
sels 1 and 1 and both storage vessels 6 and 6*
may be simultaneously worked 1n case a
larger quantity of liquid is to be supplied to
the pipe system. Either liquid vessel may
be excluded for repairs while the other hquid
vessel remains in working order. Also either
storage vessel may be disconnected from the
air - compressor and the pressure-reducing
valve and be repaired while the other storage
vessel may continue to work. Thereby stop-

pages of the plant, hitherto unavoidable in

case of repairs, can be prevented.

The invention therefore presents thefollow-
ing essential advantages: First, the pressure
in the storage vessel or vessels and in the lig-
uid vessel or vessels may be increased or re-
duced at will without the necessity of em-
ploying specially large compressors and
pumps; second, the pressure in the pipe sys-
tem can be made uniform while 1t remains m-
dependent of the pressure in the compressor
or compressors; third, it is possible to work
the plant without any interruption, while re-
pairs may be made at any time and the
sludge or dirt can be forced out of the hiquid

vessels at any moment.

What I claim as my invention, and desire
to secure by Letters Patent, 15—

1. In a plant for raising liquids with the
ald of compressed air, the combination with

a plurality of liquid vessels, of means for

charging said plurality of liquid vessels alter-
nately or simultaneously with liquid, a plu-
rality of storage vessels, means for charging
sald plurality of storage vessels alternately
or simultaneously with compressed air under
a varying comparatively high pressure, a
pressure-reducing valve, means for arbitra-
rily conducting the compressed air from
either a part or all of said plurality of storage
vessels through said pressure-reducing valve
to either a part or all of said plurality of lig-
uid vessels, and means for allowing the lLiq-
uid to pass from either a part or all of said
plurality of liquid vessels to the pipe system.

2. In a plant for raising liquids with the
ald of compressed air, the combination with
a plurality of liquid vessels, of means for
charging said plurality of liquid vessels alter-
nately or simultaneously with hquid, a plu-
rality of storage vessels, means for charging
sald plurality of storage vessels alternately
or simultaneously with compressed air under
a varying comparatively high pressure, a plu-

| rality of pressure-reducing valves, means for

arbitrarily conducting the compressed air
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from either a part or all of said plurality of

storage vessels through either a part or all of

sald plurality of pressure-reducing valves to

either a part or all of said plurality of lig-
uld vessels, and means for allowing the liquid

to pass from either a part or all of said plu-

rality ot liquid vessels to the pipe system.

In testimony whereof I have signed my
name to this specification in the presence of
two subscribing witnesses. -

GUSTAW HANTKE.

-

Witnesses:
CYrRYL FREDWICKI,
JozeF WILLOZY.
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