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UNITED STATES

PATENT OFFICE.

JOSEPH HOROWITYZ, OF PARIS, FRANCE.

PUMPING APPARATUS.

SPECIFICATION forming part of Letters Patent No. 5831,231 , dated May 25, 1897.

Application filed February 24, 1806, Serial No, 580,413, (No model) Patentedin Belginm Augugﬁ 27,1895, No, 117,170 in
France December 10, 1895, No, 252,356 ; in England December 14, 1895, No, 54,042 . in Grermany December 20, 1895, No,
16,780 in Austria June 4,1896, No, 4,711, and in Hungary October 6,1396, No. 6,412,

To all whomnv it may conceri:

Be it known that I, JOSEPH HOROWITZ, a
citizen of the Austrian Empire, residing at
Paris, France, have invented certain new
and useful Improvements in or Relating to
Pumping Apparatus, (for which I have ob-
tained Letters Patentin France, No. 252,350,
dated December 10, 1895; in Belgium, No.
117,170, dated August 27, 1895; in England,
No. 24,042, dated December 14,1895; in Aus-
tria, No. 4,711, dated June 4, 1896; in Hun-
oary, No. 6,412, dated October 6, 1896, and
for which T have made application for patent
in Germany under date of December 20,1399,
No. 16,780, said application still pending,) of
which the following is a specification.

The present invention, which relates to
pumping and removingliquid matter, 1s based
on the use of compressed air or gas, under the
supposition that such compressed medium is
available.

The objects of the new arrangement are
chiefly the three following, which are very
essential for proper working: first, raising
liquid to a desired height, keeping it at the
same time under a constant and regular
pressure; second, removing liquid from a
closed or open receptacle, in order to raise 1t
to a certain height or to discharge it into a
receiver, such as a cesspool or the like, or
into the sea, a river, canal, or elsewhere;
third, recording at the pumping-station or at
a distance therefrom for the purpose of obtain-
ing an exact indication of the volume of liquid
which has been raised or removed by means
of the apparatus. For this purpose there 1s
used a special recording apparatus connected
to the apparatus for raising the liquid by
means of a flexible or rigid tube, the organs
operating that recording apparatus havingno
direct connection with the liquid.

In accordance with these objects the liquid
is raised by means of an apparatus in which
compressed air is the operating medium and
which has two alternately filling and empty-
ing chambers and slide-valve, also operated
by compressed air. In order to ascertain the
amount of liquid raised, a simple counter 1is
nsed, which, being provided with a flexible

ro diaphragm and with a pipe leading to the

discharge-chamber, indicates the periodic pul-
sations of pressure whether they be brought
about by the entering or leaving compressed
air. Thiscounter permitsthe doublecounters
usnally employed for liquid and compressed
air to be dispensed with. |
The applications of the system are numer-
ous. It may be used with advantage in all
cases inwhiech it is desired to raise liquid from
wells, cisterns, streams, cesspools, and the

like, and whether it be necessary to quickly

raise the liquid to the surface of the ground
or to keep it under pressure in reservoirs or
pipes. |

In the accompanying drawings are illus-
trated instances of such apparatus which are
used, preferably, for liquid which has to be
kept under pressure or raised directly to the
surface of the ground. -

Figures 1 and 2 are respectively a section
and plan of an apparatus for raising lig-
uid and keeping a volume of liquid under
pressure. Fig. 3 is a view of the counter
with flexible diaphragm, which indicates the
amount of liquid raised and the compressed
air used for that purpose. Fig.41sa vertical
section of a draining apparatus constructed
according to this invention for raising and
discharging waste water, liguid manure, or
other foul liquid, which may be thereby made
to flow onto the surface of the ground con-
tinuously or intermittently.

Referring to Figs. 1 and 2, the two cham-
bers of the apparatus which are to be alter-
nately filled and emptied are marked 9 and
10. The pipe 1 introduces the compressed
air into a valve-box inclosed within a casing
21, and with this valve-box communicate pas-
sages 24 25, which also communicate with the

chambers 9 10 and have at their ends check-

valves 19 20, respectively. The slide-valve
31 alternately sets the passages 24and 25 into
communication with the exhaust 26 and out-
let-pipe 7. The slide-valve 31 is operated by
a piston 27, which is connected with it and
moves in a cylinder 28, with the two ends of
which econnect flexible tubes 29 30, jointed to
tubular rods 17 1o.

At the starting of the apparatus the cham-

bers 9 10 are filled from a reservoir above or
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through the passage 25 and valve 20.

&)

through pipes with branches 2 3, Fig. 2, the
ends of which are provided with check-valves
11 12. | |
When the chambers are filled, compressed
alr is admitted, whieh, when the slide-valve
ol 1s 1n the position shown in TFig, 1, lows
through the passage 24 and valve 19 (the lat-
ter of which it forces open) into the chamber
J and drives out the liquid by exercising
pressure on the whole of its surface, so that
the liquid is forced up through a pipe 4, pro-
vided with a valve 15, into the discharge-pipe
6. Meanwhile the check-valve 11 of the pipe
2, through which the liquid is admitted into
the chamber 9,is closed by the pressure, and
by the sinking of a float 13, suspended from
a lever, the hollow rod 17 islowered to such a
position (for example, that shown in Fig. 1)
that the hole 22, which was before in commup-

nication with the atmosphere, allows coni-

pressed air inside the chamber 9 to pass
through the flexible tube 29 to the bLack of
the piston 27. 1In consequence of that the
slide-valve 31 is moved so as to allow the com-
pressed air to escape from the chamber 9 and
through the valve 19, passage 24, and ex-
haust 26, and on the contrary to allow com-
pressed air to enter the then filled chamber 10
W hile
the liquid is being driven out of the chamber
10 through the pipe 5, which is provided with
a valve 16, there takes place in that chamber
the same action as in chamber 9—the float

14 lowers the hollow rod 18, with an opening .

25 for compressed air, and so finally produces
again a movement of the slide-valve 31.

The filling of each chamber, which becomes
possible by the compressed air being let out,
1seffected by the autom atically-opening valve
11 or 12 till the upper part is reached, and in
that moment the valve 19 or 20 is closed, so
that the liquid cannot enter the valve-Dbox.
During that period of filling the float 18 or 14
rises up to the cover of the chamber and
pushes the hollow rod 17 or 18 upward,during
which movement the hole 22 23 remains in
communication with the atmospheric air,even
when it (the rod) is inside the chamber. The
valves 15 and 16 prevent in each case the re-
turn of the liquid from the discharge 6.

The apparatus as adapted for pumping or
displacing sewage and other more or less
dense matter is shown in Fig. 4. This com-
prises two chambers 9 and 10 and valve-gear
substantially similar to those previously de-
scribed, only here the pipes or passages 29
50" branch off directly from the compressed-

alr pipe 1 and lead as rigid pipes throguh

from valve-boxes 38 39 to the ends of the cyl-
inder 28, containing the piston 27. The valves
in the boxes 38 and 39 are mounted on and
gulded by rods 40 and 41. The passages 24
and 25, leading from the slide-valve box to
the chambers-9 and 10, unlike the arrange-
ments shown in IFFig. 1, have no valves.
When the valve 31 is in the position shown
on the drawings, the air passes through the

18 produced by the pawl 35,
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passage 24 into the chamber 9, and in con-

sequence of its pressure keeps the liquid-in-
let valve 11 closed and presses the float 13,
which is formed as a valve-body with a rub-
ber facing, against the orifice of the outlet or
discharge pipe 4. |
While the chamber 10 is in communication
with the atmosphere through the passages 25
and 20, it becomes filled and the float 14 is
raised, so that its lever raises the rod 41 and
thereby opens the double valve in the casing
09. In consequence of that compressed air
passes from the pipe 1 through the branch 30’
and through the pipe 44, which connects the

valve-box 39 with the cylinder 28, whereby

the slide-valve 31 is moved. This movement
eflects a communication between the passages
24+ and 26 and opens the passage 25, whereby
the compressed air contained in the chamber

J 18 free to escape, while simultaneously a

fresh supply of comnressed air enters into the
chamber 10,the liquid contained in this ¢cham-
ber being forced out, under the pressure

which opens the flap-valve 16, through the

passaged. Theinlet-valve 12 of the chamber
10 meanwhile closes and the inlet-valve of
the chamber 9 opens to permit the hqguid to
ehter.

Lhe chambers 9 and 10 are provided with
manholes 42 and 43 in order to allow of the

~chambers being cleaned, and all parts of the

system are air-tight, so that no smell is notice-
able in the works where the apparatus is
placed. | |
Owing to the apparatus shown in Figs. 1to
4 having two chambers, the liquid displaced
flows out in a continuous stream.
The counter represented in TFig. 3 is ar-

‘ranged as follows: A diaphragm-chamber 32

18 connected by means of a thin pipe § with

the compressed-air exhaust 7 or with one of

the inlet-passages 24 25. In this way each
time the compressed air enters or is exhausted
the diaphragm 32 is moved, whereby a bar 33
15 raised and by means of its pawl 34 causes
the ratchet-wheel 36 to turn, while during
the descent the further turning of the wheel
Through a train
of gearing motion is transmitted from the
‘atchet - wheel 36 to an index or pointer

(dotted) in Tig. 3, which moves over a scale
~on the casing 37,

Ifrom the divisions of this
scale the volume of the displaced liguid can
be readily ascertained, which volume is equal
to that of the compressed air used for rais-
ingand discharging the contents of the chamn-
bers 9 and 10. |

I claim—

1. In an apparatus of the character de-

‘seribed, the combination with two chambers,
ot a compressed-air pipe, a valve-box into
-which said pipeleads, and having an exhaust,

passages leading from the valve-box into the
chambers, a cylinder, a piston therein, a slide-

‘valve in the Dbox adapted to alternately cut
off communjication between the valve-hoxand

| the chambers, and also to alternately place
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thelatter in communication with the exhaust,
said slide-valve being connected with and op-
erated by the movements of the piston, a
valved discharge-pipe leading from each of
the chambers, a lever carrying a float ar-
ranged within each chamber, pipes connected
with the levers and leading from the cham-
bers to opposite sides of the slide-valve Pis-
ton, said pipes being each provided with an
aperture adapted to be alternately brought
into communication with the outer air and
the interior of the chambers when operated
by the movements of the float-levers, all as
and for the purpose specified. |

9. In an apparatus of the character de-
seribed, the combination with two chambers,
of a compressed-air pipe, a valve-boxX into
which said pipe leads and having an exhaust,
passages leading from the valve-box into the

chambers, a check-valve in each of the pas-

sages adapted to be opened Dy the inflow of
compressed air into the chambers and closed
by the water flowing into the chambers to

prevent said water entering the valve-box, &

cylinder, a piston therein, & slide-valve in the
box adapted to alternately cut off communi-
cation between the valve-box and the cham-
bers and also to alternately place the latier
in communication with the exhaust, said slide-
valve being connected with and operated by
the movements of the piston, a valved dis-
charge-pipe leading from each of the cham-
bers, a lever carrying a float arran oed within

“each chamber, pipes connected with the le-

vers and leading from the chambers to op-
posite sides of the slide-valve piston, said

pipes being each provided with an aperture |

G

adapted to be alternately brought into com-
munication with the outer air and the inte-
rior of the chambers when operated by the
movements of the float-levers, all as and for
the purpose specified. -

3. In an apparatus of the character de-
seribed, the combination with two chambers,
of a compressed-air pipe, a valve-Dbox into
which said pipe leads and having an exhaust,
passages leading from the valve-box into the
chambers, a cylinder, a piston therein, a slide-
valve in the box, adapted to alternately cub
off communication between the valve-box and

the chambers and also to alternately place

thelatter in communication with the exhaust,
said slide-valve being connected with and op-
erated by the movements of the piston, a dis-
charge-pipe leading from a point adjacent to
the bottom of each chamber, an upwardly-
opening valvein each of said discharge-pipes,
a lever pivotally arranged in each chamber,
a float carried by said lever, pipes connected
with the levers and leading from the interior
of the chambers to opposite sides of the slide-
valve piston, said pipes being each provided
with an aperture adapted to be alternately
brought into communication with the outer
air and with theinterior of the chambers when
operated by the movements of the float-levers,
as and for the purpose specified.

In testimony whereof I have hereunto set
my hand in the presence of the two subserib-
ing witnesses.

JOSEPH HOROWITZ.

VWitnesses:
L.OUIS SULLIGE,
CLYDE SHROPSHIRE.
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