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To all whom it may concer:

Be 1t known that I, THeoDOR REUTER, en-
gineer, a citizen of the Swiss Republic, resid-
ing at 1 Waldhofstrasse, Winterthur, Switzer-

5 land, have invented certain new and useful
Improvements in Centrifugal Pumps; and I
co hereby declare the following to be a full,
clear, and exact description of the invention,
such as will enable others skilled in the art to

10 which it appertains to make and use the same.
| In using vertical centrifugal pumps for sinlk-
ing shafts where the pump generally is so situ-
ated as not to be accessible it is important to
avold under all circumstances any disorder of

15 the pump and that the pump after lifting and

redipping the end of the suction-pipe may con-
tinue to performits work without the necessity
of employing special devices. Itisdifficultto
remove the air from the pump or to prevent
- 20 the air from entering the pump, and this 1S
particularly the case with centrifugal pumps
having a plurality of runners.

My present invention relates to a vertically-

arranged centrifugal pump in which any air

25 entering the intake-pipe during the continued
rotation of the runners is removed before it
can enter the pump-proper.

My invention consists in providing the in-

take-chamber of the pump or an adjacent part

30 of the intake-pipe with at least one check-
valve opening outwardly and arranging the
intake -chamber above the runners and the
delivery-chamber below them.

In the accompanying drawing is shown as

35 an example the multiple centrifugal pump in
vertical section. | |

In the drawing reference-sign 7 designates
the runners, which are arranged within the
pump - casing « below the annular intake-

40 chamber ) and its pipe-union ¢, said runners
being located above the delivery-chamber
and its pipe - union ¢, the intake - chamber
b being provided with one or more check-
valves g, opening outwardly. The liquid to

45 be pumped enters the chamber 4 at the point
indicated by ¢ and is forwarded by the suc-
cessive runners / and the guiding-channels
into the delivery-chamber & and through the
union of the pipe ¢ into the delivery-main.

fixed guiding and intermediate pieces of the

If the level of the water to be pumped sinks 5o
to such a degree that the end of the suction-
pipe 1s no longer submerged in the iiquid, the
pump continues to forward the liquid some-
what farther—that is to say, the head of wa-
ter 1n the intake-pipe is sucked upwardly a sz
certain distance, thereby of course permittine
the entry of air from below the intake-pipe.
Thereupon the head of water contained in the
upper part of the intake-pipe will break off
and fall into the lower part of the intake-pipe, 6o
where it is held by a check-valve arranged in

a well-known manner in the end of the suc-
tion-pipe, the air contained in the lower part

ot the intake-pipe escaping into the upper
part of said pipe. KExperiments have shown 63
that during the last-mentioned operation of

the device the rotating runners cannot hold

the entire column of water contained in the
delivery-main, but that a part of this water
flows backwardly, which is due to the fact 70
that the runners as long as they move the
head of water in the delivery-main produce
a higher pressure than if the head of water
stands still. The flowing back of a part of
this water 1s possible, notwithstanding the 75
continued rotation of the runners, because the

water can pass backwardly through the small

distances left between the runners and the

pump, so that the water does not have to pass So
through the interior of the runners them-
selves. The water returning from the deliv-

ery-main follows the intake-pipe more and

more, thereby gradually compressing the air
inclosed in the upper part of the intake-pipe, 8
the compression of such air finally attalning
such a degree as to lift the check-valve ¢,
through which the air escapes. It the entire
alr escapes through this valve, said valve is |
again sucked on its seat, the seating thereof 9o
being noticeable by the noise it makes in seat-
ing. The head of water from the end of the
suction-pipe to the runners is again recon-
structed—that is, the suction-pipe is again
illed with water—and the pump continues to 93
work regularly if in the meantime the end of
the suction-pipe 1s again immersed in the wa-
ter. In other words, the head of water in the




10

20

30

delivery-main 1Is ih rest during the operation
above described, and therefore the normal op-
eration of the runners cannot be restored
again before the suction-pipe i1s again 1m-
mersed or dlpped into the water. Without
the arrangement of the intake-chamber above
the runners and of the valve g as above ex-
plained the air will be forced into the pump
and into the delivery-main.

It the pump is employed for forwarding a
liquid which contains any considerable amount
of air or if during the working of the pump
air is sucked in, together with the liquid, in
small quantities, such air will collect in the up-
per part of the intake-chamber. In order to
prevent the air in such case from entering the
runners, I may arrange above the intake-cham-
ber & a second chamber /4, connected 1n any
suitable manner-—as, for instance, by means
of the pipe or union +—with an exhaust-pipe
of an air-pump, an ejector, or the like, there-
by during the working of the pump maintain-
ine a vacuum in chamber /Z, which vacuum
must be somewhat greater than the vacuum
in theintake-chamber 0. By the means above
described any air collecting in chamber 4 will
be exhausted before it can enter the runners.
Of course a small quantity of water will be
drawn off through the check-valve ¢ along
with the air; but this is unessential and does
not interfere with the increased advantages
secured by my invention.

Having now particularly described and as-

b
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certained the nature of my said invention and
the manner in which the same is to be per-

formed, I declare that what I claim 1s—

1. Inacentrifugal pump, acasing havingan
intake-chamber and a delivery-chamber, run-
ners arranged within sald casing between
said chambers, and an outlet-valve communi-
cating with the intake-chamber and operating
to permit. the escape of collected or accumu-
lated air therefrom, as and for the purpose
set forth. |

2. Ina centmtuﬁ'al pump, a casing having an
inlet and an outlet ; chamber and runners inter-
posed between said chambers,in combination
with an auxiliary chamber c¢ommunicating
with said intake-chamber, and valves for con-

trolling said communication, as and for the

purpose set forth.

3. In avertical centrifugal pump, a casing,
an inlet and an outlet chamber runners ar-
ranged within said casing, said inlet-chamber
bemo located above said runners, and said out-
let-chamber arr anged below said runners, and

‘a valve - controlled passage commumcatmﬂ'

with said inlet-chamber to permit any air col-
lected in said chamber to be withdrawn there-
from, as and for the purpose set forth.
In witness whereof I have hereunto set mv
hand in presence of two witnesses.
THEODOR REUTER.
Witnesses:
Gr. BossHARD,
K. BARLER.
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