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To all whom it may concern:
Be it known that I, Heixricu QCHEY EN,

a citizen of the Emp].re of Germany, resid-

ing at Dusseldorf, in the Empire ‘of Ger-
many, have 1m*ented a new and useful Self--

Reﬂuhtlnﬁ‘ Pumping Plant, of which the
following 1s a specification. |
All those liquid supplying systems, 1n
which the pressure required for forcing the
liquid into the distributing pipe svstem 1S
nature, but is mtlﬁcmllv
produced by. forcing the liquid from cis-
terns, wells, springs, or .other sources up-
ward into elevated reservoirs, present vari-
ous drawbacks. Not only is the erection of
elevated reservoirs with the appertaining
electric or pneumatic devices for reporting
the levels over distance very expensive, but

“also frequently difficulties ar:se from the

Al

It

fact, that subsequently liquid is wanted in

new dis‘ricts more elevat{,d than the old-
ones and the pressure in the pipe sysiem 1S

then too low for forcing the hiquid up to

the new districts, s2 that very expensive

alterations, reblllldnws or new buildings are
necessary. Also in case a tempomly IN-
crease of the pressure is rendered compul-

sory, for example when extensive fires In
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elevated town districts are to be extin-
guished, the invariable head of the elevated
reservoirs would fail to supply the demand.
The elevated reservoirs also present the de-
fect, that their contents are subjected to the
influences of the temperature,
winter the water 18 apt to freeze in and to

break the reservoir, pipes or the like, while

in summer the water becomes flat.

My invention relates to a self- refru]atmcr
pumping plant, in which  the said draw—
backs are avoided. No elevated reservoirs
are any more necessary, but the reservoirs
may be disposed on the crround floor or even
in cellars.

The plant in general comprises a closed
reservolr ad‘lpted to contain liquid under
pressure and compressed air or gas, a main
leading to the distributing pipe system,
pumps adapted to suck liguid fgom a, source
and to deliver it to the main, -a connec-
tion between the bottom of the closed res-
ervoir and the delivery pipe of the first
pump, clectromotors sevemlly driving the
pump=. clectrical devices controlled bv the
pressure within the closed reservoir for
starting and stopping the necessary number
of tho puitips by themw L‘ltdl@lllot(}lb and

so that n

| thus mamtfunmor a regular supply of liquid

in accordance with the variations of the
consumption, and a vregulating device
within the clesed reservoir for pelmlttuw
the level of the liquid to vary between two
limits.

I will now proceed fo describe my inven-

tion with reference to the qccompdnvmw,

drawine, in which—

Figure 1 1s an elevation of a self-regulat-
ing pumping plant comprising two electric-

llv driven pumps and a well, the well and
parts of the plant being shown in section
and the regulating device | being omitted from

the. closed reserve ir, Fig. 2 1s a vertical sec-
tion through the closed reservoir in a plane
at right ancles to that of the paper in Fig.

1, the upper part of the reservoir bem*
shown in elevation and the float of the regu-
[ating device occupying its upper exire e
position, and Fig. 3 is similar to Fig. 2 and
shows the float i an intermediate pos:tion.

Similar letters of reference refer to simi-
lar parts throughout the several views

Fig. 1 illustrates for example a pl.-mt with
only Two pumps ¢ and ¢', of which one ¢ is
driven by an electromctor f and the cther
one ¢’ is driven by a separate electromotor f.
It is immaterial, of what kind the pumps ¢
and e arve.
pumps may be increased, as will be herein-
after explained. A common source of liquid
is assumed, which 1s shown to be a well a,

from which the pump ¢ can suck hqmd

through a suction piping n ¢ and the pump
¢! can suck liquid through anothez pIpIng
n' ¢' ¢®. A connecticn p 18 promded for
connecting the two suction pipes ¢ and ¢* be-
neath the first pump ¢ and a retaining valve
g is preferably inserted in the suction pipe

¢? between the two pumps ¢ and el, so that

the first pump e can suck hquld from both

suction pipings n ¢ and n' ¢ through the

connection p, 1f the second pump ¢T is at
rest. A closed reservoir b is provided, which
at the same time serves as an air-vessel. The
first pump ¢ 1s shown as provided with a
valve s of any known construction, through
which air can be sucked in during the worlk
of the pump ¢ for replacing air that may

‘have escaped from the reservoir 6. Or the

alve s may be connected by a pipe (not
ﬂhow ) with a source of compressed air orv
gas. Also air or gas contained 1n the hquid
passing upward from the source @ through
the ~3udﬂun pipmgs # ¢ and n' ¢* and .the

Oi course the number ot the.
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“nection ¢, which communicates with the de-

‘rods £ £ are shown to be fastened on the bot-

pumps ¢ ¢! may collect in the space of the |
reservolr b above the liquid level. The res-
ervoir & is at its bottom provided with a con-

livery pipe o of the first pump ¢ and with
that o' of the second pump ¢* and thereby
with a main m (Fig. 2) leading to the dis-
tributing pipe system. A safety-valve 7 of
any known ccnstruction is connected with :
the delivery pipe o of the first pump ¢ and
thereby with the reservoir b for discharging
liquid on the pressure exceeding a prede-
termined limit. _ : |
The closed reservoir b is provided with a
regulating device of the following construc-
tion. Within the reservoir { two vertical

tom for guiding a float » of any known con-
struction. This float » is provided with a
valve 7 below and a valve » above. The up-
per end of the connection ¢ forms a seat for
the lower valve 7, which therefore can open
and close the communication between the
reservoir b and the two delivery pipes o and
o' and the distributing pipe system. A bent
pipe « 1s shown to be provided within the
reservoir 0 and connected with a safety-
valve z without by a bent pipe %. 'the
safety-valve 2 may be of any known con-
struction. The inner end of the bent pipe z
forms a seat for the valve 2 which 1s there-
fore adapted to close the pipe @ for the up-
per extreme position of the float % and thus
to render the safety-valve 2z inactive, so that
all the compressed air or gas contained 1n
the reservoir b above the liquid level is pre-
vented from escaping. The seat w may be
coninected with some strut w' suspended
from the top of the reservoir 6 so as to pre-
vent the tube # from bending under the ac-
tion of the upwardly pressing float u, where-
by otherwise the closure of the pipe @ might
be rendered mmpossible. _

As many pressure gages ¢ ¢* ... are dis-
posed on the closed reservolr &, as there are |
electromotors f f* ... These gages g g* ...
are provided with stationary contactsz . ..
and movable contacts 2 A* . .. of any known’
ccnstruction, which are respectively connect-
ed with the electromotors 7 f* . .. by lines
fe 1, k* 1t ... 1 have not shown the special
construction of the contacisz ¢t ... A A ... |
as it is immaterial to my invention. The
statlonary contact ¢ 1n any gage ¢ 18 80 CON-
structed, that the pointer of the gage (form-
ine a switch) remains in contact with 1t, as
‘ong as the pressure of the air or gas doess
not exceed a certain lumit, while the pointer |
comes out of contact with the contact piece ¢ |
ont the pressure exceeding the limit. The
other contact picce /o 1n ecach gage g per-
manently remains in electrical connection |
with the peinter. o

Tt will now be nnderstood, that current 1s
-upphied to the respective electromotor f ¢

- . | 948,787

or f* ... as long as the pressure of the air
or gas in the reservoir 6 does not exceed the

respective limit. Tf there 1s a series of elec-

tromotors f * . . . the gages g g* . . . are

so adjusted, that the said Limit 1s the maxi-

mum pressure allowed in the reservolr 0
for the first electromotor f and is the mini-
mum pressure allowed 1n the reservowr 4
for the last electromotor, while for the elec-
tromotors in the range between the first and
the last one the limits for their gages suc-
cessively decrease from the first to the last
electromotor. 1t will be now evident, that
as long as the pressure in the reservoir 4
does not exceed the said minimum, all the
electromotors f f* . . . will operate for drv-
ing their pumps ¢ ¢* . . . which thus supply
the maximum quantity of hiquid through
their delivery pipes o ¢* . . . and the mam
m to the distributing pipe system. If the

said pressure gradually increases, first the

last electromotor, then the last but one
electromotor and so on will stop, so that the
quantity of liquid supplied to the distrib-
uting pipe system will be diminished. At
last -the first electromotor f alone may be
left to operate for driving its pump e,
which therefore supplies the minimum
quantity of liquid to the pipe system. Ii
the pressure in the reservoir b exceeds the
maximum, of course also the first electro-
motor e will stop, when no hquid at all will
be sent into the pipe system. On the con-
trary, 1f the gressure in the reservolr b
again and gradually decreases, the number
of electromotors and consequently that of

the pumps set to work will increase i ac-
cordance with the varying consumption for

maintaining the pressure 1n the pipe system
within the predetermined limits.

‘For the normal working of the plant the
safety-valve z is so adjusted, that the float
w occupies its upper extreme position and
must close the pipe @, so that the safety-
valve z is shut off from the reservoir 0.
Then the safety-valve r 1s called upon to
perform its duty for discharging any excess
of liquid, if the pressure in the pipe system
exceeds the predetermined lumit. In this
manner the liquid in the reservolr b 1s pre-
vented from rising higher than the prede-
terniined line indicated say by the dotlted
broken hine A—A 1n Fig. 2.

If too much air or gas is pressed into the
reservoir 0, its pressure will force the level
of the liquid downward, so that the float «
sinks and 1ts upper valve ¢ opens the tuboe i
and permits the compressed air or gas to
nars through this tube and to act npon the
safety-valve z. The latter 15 so adjusted s
to  discharge the compressed air or gas
under a pressure shightly less than the low.
est pressure permitted for the cothpressed
air or gas in the reservoir O (see I'1g. 3).
Thereby the preszure of the compressed a
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or gas in the reservoir b is reduced. In this
case, when the distributing pipe system 18
extensive, some liquid will therefrom return
to the reservoir & or the pumps ¢ e¢' . ..

“will force liquid into it, so that the fioat
will again rise and close by its valve v the
pipe ». In this manner the quantity of the

compressed air or gas in the reservolr 4 and
its pressure are automatically regulated.

In case pipes in the system should break
and more liquid escapes from the system,
than the pumps can supply, of course the
level of the liquid in the reservoir & will
sink. but the float u therewith sinking will
by its lower valve j soon close the connection
d and thus prevent the compressed air or
oas from entering the main m and thereby
the distributing pipe system, which other-
wise would be objectionable.

Tf there are more than two pumps e and ée’,
the suction pipes ¢* of the second and fol-
lowing pumps ¢* . . . are preferably connect-
ed with a main indicated by a dotted circle
»tin Fig. 1 and they are each provided with
a retaining valve ¢. The main p' 1s con-
nected with all the suction pipings »' ¢* . ..
(which may be alike and cover one another
in Fig. 1) and by the connection p with the

first pump e. The delivery pipes o* . . . ot
the second and following pumps ¢' ... are

connected with the main m leading to the
pipe system. The first punp e is preferably
adapted to work day and night without any
interruption, so that it will suck in any air
or gas that may get into the main p* by leak-
age in the several suction pipings 7 ¢, n* ¢’y . . .
or in the several refaining valves ¢ ... and
discharge it into the reservoir 4. In this
manner the air or gas will be retained 1n the
reservoir b and prevented from entering the
distributing pipe system. The liquid dis-

charged Ly the first pump e through' the

main 7 into the pipe system will then ‘re-
plenish the latter should it leak somewhere.

The liquid discharged by the pumps é’
following the first pump e is prevented from
entering the reservoir 0, which is a special
advantage, as the liquid is prevented from

abscrbing air or gas contained in the reser-.

voir 0, which otherwise would take place, it
the liquid were to pass through the reservoir
. This is the more the case, 1f a liquid 1s
to be raised and sent into the distributing
pipe system, which liquid 1s most eager to
absorb air or gas. so that the air or gas con-
tained in the reservoir & is 1n this manner
protected from getting lost, it bemg ab-
sorbed more slowly and constantly replen-
ished by air or gas passing from the source
@ or through the wvalve s. The perma-

“nently working first pump e will constantly

stick in any small quantity of air or gas. that

may colleet in the several suction pires.

AN during the stoppage of the

other pumps ¢, . . . and thus prevent the col-

e EEE  — i A mm o m e sees S
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plpe system. r t
pumps will be automatically set

as to satisfy the demand.

departing

"The several suction pipings n ¢, #' ¢, . . .
‘may be replaced by a single common suc-
tion piping. ' '

L3

umns of liguid in the suction pipes = ¢,
nt ', ... from dropping. -
From the above explanations it will be

clear, that the pumping plant described 1s

[

apable of automatically regulating 1tseld,
whereby the management iz greatly facili-
tated and the required supervision is reduced
to & minimum. During the night the first
pump ¢ or the smallest number of pumps
only will need to work for replenishing the
During the day as many
to work as
is required by the consumption. When sud-
denly the quantity of liquid required to be
supplied enormously increases, such as 1n
cases of fires or the like, the plant will auto-
maticallv set so many more pumps to work

‘The pumping plant can be varied without
frem the spirit of my invention.

‘T . elaim: | -_
1. In a self-regulating pumping plant, the

combination with a source of liquid, of a

closed reservoir adapted to contain hquid
and air or gas under pressure, a safety-valve
connected with said closed reservoir, a float
in said closed reservoir and adapted to nor-
mally shut off in its uppermost position said
safetyv-valve.and to prevent in its lowermost
position the liquid level from sinking be-
neath a lower limit, pumps, electromotors for
severally driving said pumps, suction pipes

between sald source of liquid and said pumps,

a main, delivery pipes between said pumps
and said main, a connection between said

closed reservoir and said main, a second.

safety-valve connected with said main and
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adapted on said flcat occupying. its upper-

most position to discharge liquid under the
pressure in said closed reservoir for prevent-

ing the liquid level therein from exceeding
an upper limit, and electrical devices con-
trolled by the pressure in said closad reser-
voir for starting and stopping said electro-
motors in accordance with the consumption.

9. In a self-regulating pumping plant, the

combination with a source of liquid, of a
closed reservoir adapted to contain hquid
and air.or gas under pressure, a safety-valve
connected with said closed reservoir, a float
in said closed reservoir and adapted to nor-
mally shut off in its uppermost position said
safetv-valve and to prevent 1n its lowermost
position the liquid level from sinkimg be-
neath a lower limit, pumps, electromotors
for severally driving said pumps, suction
pipes between said source of liquid and sad
pumps, a main, delivery pipes between said
pumps and g¢aid main, a connection between
said elosed resevvdir and said main, a second
gnfelv-valve connected with said main and
adapted on said float occupying its upper-
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most pomtlo‘n to discharge liquid under the
pressure in said closed reservoir for prevent-

‘mg the hqmd level therein from exceeding

an upper lumit, pressure gages on said closed
reservolir and Q”l(’h promded with a pointer
serving as a switch and a contact piece adapt-
ed to remain in contact with the pointer as
long as the pressure does not exceed a limit,
and lines connecting said electromotors with

the pointers and contact pieces of said pres- |

sure gages, the limits of the several pressure
0ages succecswelv decreasing from a maxi-

mum for the first electromotor to a minimuin

for the last electromotor.

- 3. In a self-regulating pumping plant, the
combination with a source of liquid, of a
closed reservoir adapted to contain liquid

underpressure and compressed air or gas,

pumps, electromotors for severally driving
sald pumps, suction pipes between said source
of liguid and said pumps, a main, delivery
pipes between said pumps and Sa1d main, a
connection between the bottom of said closed
reservolr and the delivery pipe of the first of

946,787

a safety-valve connected with

said pump%j
a pipe extending nto said closed

caid main,

reservoir to a point above the upper end of

suld connection, a cecond safety-valve with-
out said closed reservoir and connected with
said pipe, a float vertically guided in said
closed reservoir and adapted o close either

- said connection or sald pipe, pressure gages

on said closed reservoir and each provided
with a pointer serving as a switch and a con-
tact piece adapted to remain 1n contact with
the pointer as long as the pressure does not
exceed a limit, and lines connecting  said
electromotors with the pointers and contact

pieces of said pressure gages, the limits of.

the several pressure gages successively de-
creasing from a maximum for the electro-—
motor driving the first pump to a minimum
for the electromotor driving the last pump.

HEINRICH SCHEVEN. [L.s.]

Witnesses:
Otro KdnNig,
WLy Kieiw.
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