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To all whom it may concern: |

Be it known that I, ArcrrBanp WrenTMaN Hun-
SAKER, a citizen of Lh{' United States, residing at Po-
mona, in the county of Los Angeles, in the State of
California, have invented an ﬁntonmtma’ily-B&meed
Vertical-8hait Centrifugal Pump, of which the follow-
ing is a spectfication. |

An object of the invention is to provide novel im- |

proved means to balance the impeller and shafting
against end thrust in a centrifugal pump in which the
suction or intake cnters at the bottom of the pump

shell.

Another object is to provide a water bearing for
Jimiting the upward movement of the impeller.

An object of this invention is to avoid the trouble
which arises from the admission of air to the impelier

in that form of balanced centrifugal pumps 1m whicly

the suction 18 taken 1n at the top.

An object of this inve ention is to provide an auto-

iatically balanced centrifugal pump which wall k(,ep
itself free from accumulations of sand, and in whlch
the suction is so arranged as to fha,w the sand away
from the working parts. |
~ Another ohject is to provide a balancing device for
centrifugal pumps free from complicated valves, pis-
ton leathers, packing rings, or other close httmg bear-
ings; also to provide a pump that obtains 1ts balance
from ecither {he pressure of the water in the discharge
pipe, or {rom the vacuum pressure created by the
siiction, or from both, and in which the balance re-
mains ctfectual whether the pump is working to its
full capacity or not.

This invention relates to a vertical pump, and in

vractice, the impeller of such a pump is driven by
power received from a shaft extending downwardly
to the impeller from power which, 1n the case of pumps
used in wells, is Tocated at the surface of the ground,
while the pump is located below the surface of the
around. In the {following specification, therefore, it
is to be understood that by the term “top” 1 mean
that side of the ranner or impeller into which the shatt
oxtends from the motor, not shown; and that by the
term “bottom?” I mecan that side of the runner or
apparatus underneath or opposite that portion of the
driving shaft through which the power is applied to
the impeller.

JFleretofore, there hdve been bottom intake 1}111111}3

in which extem&l devices, such ag valves or plstc:ns,
have been employed to assist in balancing or carrying
the weight of runner and shafting. Other centrifugal
pumps have been provided with an intake around the
shalt through which the power is applied to the 1m-

peller, and on the same side of said impeller with the
motor which driveg the impeller; that i1s te say, on

—rra

| the top of said impell'ei' when said pump is in_stalled;

so that the shaft stands vertically above the impeller.
In other instances, centrifugal pumps have been in-
stalled with the power shaft horizontal and the intake
entering at the side of the impeller, as distingvished
from the bottom of the hmpeller. This invention is
distinguished from all such constructions by having

the intake veltlmllv below the vertical shait throafrh_
which the nower is received from above.

The .f.lccmnp"a,nymg drawings 1llustrate the mventwn

Figure 1 is an axial section on line X1—X!, Fig. 2.

Fig. 2 iz a plan scction on line X3+—X2 Fig. 1.

The outlines of the Seveml heads are indicated by
dotted lines. | |

1is a shell having a boitom intake 2 and a peripherfﬂ
outlet 3, and provided at the top with a suction-cham-

ber 4, connected with and of greater cro:s-%cimm,l'

area tha,n {he intake 2.

5 iz & centrifugal impeller of the closed t} pe, fur-
nished with a head 6 working in the suction-chamber 4
and with 2 head 7 working in the intake 2, the impelier

being imperforate throughout the portion thereof

Fay

within the periphery of the last-named head 7. The
suction - chamber 4 and the mtake 2 are cﬂnnecte

by a by-pass 8. The lower head 7 of the rotary im-
peller is open-ended, is mounted axially above the
open intake 2, and 18 open axially directly from the

“intake 2 and into the interior of the impeller communi-

cating with the peripheral outlets thereol.
9 is a shaft which carries and drives the immpeller 5,

“said shaft being ordinarily {when uvot{ running) sup-

ported at the top by a collar (not shown) in the usual
way to hold the impeller clear from the bottom of the

| shell when not in operation, and before the balance

takes effect.  The by-pass 8 enters the suction-chamber

4 ata port 10, which opens into an upW%rd]V-ettending

annular offset 11 of the top of the che mber
offset 1s concentric with the shaft 9.
12 is an upwardly- }iimqu throttling offset on the

Said

head 6, adapted to enter the offset 11, thus reculating

the size of the passage leading into by-pass 8 between

-the pressure-chamber 4. and the intake 2 ‘Dbefore the

head 6 comes to tHie top of the suction-chamber 4 on
the up-thrust of the impelier.
valve head or throttle for controlling the by-pass 8
to automatically estabiish an equibibrium between the
weight of shafting and impeller and the weight of
suction and discharge water. The shell 1 is also pro-
vided between the intake 2 and the outlet 3 with a
lower pressure-chamber 13, and is provided in its top
with a pressure-chamber 14, Satd pressure-chambers
are connected with the outlet 3, and the upper one, 14,
is of less cross-sectional area than the lower one, 13.

The tmpeller 5 1s pravided with heads 15 and 16 work-
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ing respectively in the pressurc-chambers 14 and 13,

- The chambers ¥ and BEopen to the peripheral outlet

3 as m{h(um d at 17 and 18, o that whenéever the pres-

Csure of water rises in the dise harge pipe 19 that pressure

1s applied to the top and hottom heads 15 and 16 of the
impelloer.

 superficial arca than the top head 15 there is an exeess

10

19

20

25

of upward pressure applied to the head 16 to serve

~toward counterbalancing the we wht of the shalt 9 and

impeller 5.

20 is a priming pipe with valve 21 for closing the
same, which will be eonvenie nll} placed wnhln reach
of the operalor.

5
l"!

In starting the pump into opertion 1t will be primed |

In the usual mw.,wul wihen the sue tluu beconies effect-
ive it operates through the hy-pass 8. uSln{ ¢ the super-
ficial area of the head 6 is grealer thy  that of suction

Since the bhottom head 16 is of greater

an =7 e e ) oo —l

865,900

cuts off the suction through hy-pass 8.
from chamber 13 past thethead 7 into the suetion 2, will
stmply pass thy Gugh the impeller again.

What I claim i5:—

1. .\ vertical {rvntufu;.:al pumpy comprising
movable rotary
@ bottom intake and peripheral outlet and provided at the
top with a suction chamber of greater cross- secetional area
than the intake, said chamber having an upw ardlv-extend-
ing offset concentric with said shatt:  there heing a
passage connecting said offset with the intake: said im-
peller being-tfurnished with a head workinge in said offset,
a head working in the intake, and a head working in the
chamber having the offset .
throughout the portion theveof wirhin
siid Iast-named head,

2.\ vertical centrifugal pump comprising an axially-
movahle rotary impelier, a shaft therefor, a shell having

an axialiyv-

the periphery of

~a bottom intake and peripheral outlet and provided at the

pipe 22, the effeet, as is well known 42 to counter-

balance the weight of the fmapeller andl fits shait 9 to
the extent of the difference of areas multiplied by the

pressure per square inch.. Whenever the impeller is

raised sufliciently to bring the, offset or valve-head 12

into the offset 11 of chamber 4 the hy-pass passage 8 is
cut off and .the water in the chamber - serves as 8 hear-

‘ing to prevent further upward thrust of the fmpeller.

“The heads 6, 12 and 7 have a working (it in the shell,
but allow a small leakage of water.

This leakage inlo
“chamber 4 will tend to bring the pressures on the im-
peller to equilibrium whenever the offsul or head 12

top with a suetion chamber of creater eross-secetional aren
than: the intake, said chainber having an apwardly-extend-
ing ofset concentric with said shaft: there being a con-
duit external to the shell of the pump conneeting the top
ol said offset with the intake: sald impellér being fur-
nished with a head workine in said offset, a head working
in the intake, and a head working in the chamber il.nm--'
the offset ; the impeHer heing impertforate throughout "the
portign thereof within the ]wnplun of said Iast-named
head. '
I testimony whercof, I have hereunto set my hand it
Los Angeles California this 1900 day of April 1904,
ARCHIBALD W, HUNSRAKER.
I'n presence of-- '
o LJAMES I TowNSEND,
JULIA TowNsKEND.
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