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No. 801,422,

UNITED STATES PATENT

ARGHTBALD W. HUNSAKER, OF POMONA, CALIFORNIA.

CERTICAL-SHAFT CENTRIFUGAL PUMP.

To all whom it may concern:

SAKER, a citizen of the United States; resid-

Be it known that I, ArcHisaip W, IITN-

| Spéciﬁcﬁtian of Letters Patent.
Application filed January 22, 1906, Serial No. 297,235,

Patented June 23, 1908.
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fit inside the chamber 6-to practically pre-

vent pressure {rom entering said chamber
from the impeller chiamber 2 which i1s sub- -

ing at Pomona, in the county of los Angeles | ject to the atmospheric, and discharge pres- 69
= and State of California, have invented new . sure. - - A
and useful Improvements in Vertical-Shaft | In practical operation when the impeller 1s
Centrifugal Pumps, of which the following is- rotated thus discharging water through the
a specification. - "~ outlet 4, the suction through the intake 1s-
~ An object of this invention 1s to construct | applied through the by-pass suction pipe 8§ 65
10 & vertical centrifugal pump having the m- | to somewhat relieve from atmospherie pres-
take at the bottom of the shell and in line | sure that portion of the runner which s ex-.
with the shaft and to provide novel means posed to chamber 5, thus allowing the runner:
for automatically counterbalancing the | to move upwird responsive to the pressure -
 weight of the runner and shafting under | from chamber 6. When the runner lifts suf-"70
15-varying conditions of suction and lift heads. | ficiently to open the ports? the pressure from
“Other objects and advantages may appear | 6 is relioved by below suction of the intake,
from the subjoined particular description.. ‘thus causing the impeller to stop 1ts upward
I' do not limit my invention to the exact travel and to establishan equilibrivm witha
construction shown but may vary the con- | water bearimg for the runner. - R

~ The intake 3 is practically an upw ard right
extension of the usual vertical suetion pipe
and the ports 7 arve radial openings there-

o0 struction and arrangements of parts without |
departing from the spirit of the mvention.
The accompanying drawing ithustrates. the

invention, the same being a fragmental ver- through and the mmer lower hollow piston
tical mid seetion of a pump embodying the Thead 11 works up and down across sald radial 8o
25 inventlon. L 77 | ports and thus controls the pressure in the -
~s 1 designates the shell of the pump having | chamber 6, therehy regulating the thrust of
Z-inrpeller chamber 2, a bottom intake 3, a'| the impeller. - . }
" peripheral outlet 4, an-upper suetion cham--|  The inner lower piston head 11 is hollow
L 1‘1&1‘ 5 above.the impeller chamber 2, a lower and forms a direct conncection between the 85
30 counterbalancing suction chamber 6 below | intake and the Interior of- the impeller. By
“the impeller chamber 2 and outside the in- | this construction it is -made possl le to. take
take 3, and also having ports 7 connecting | the suction vertically direct to the impeller
the intake 3 and said lower suction chamber | through the bottom thereof and yet per- .
6 a balancing suetion pipe 8 extending froni | fectly: balance the impeller and .its vertieal 90
a5 the upper suetion chamber 5 to the intake 3: | shaft, changing the direction of the stream
and an. impeller 9 in the shell between said | from a vertical course only- as 1t passes
upper and - lower suction chambers 5, 6, and | through the mmpeller. 3 o
provided with an upper head 10 working in | In manufacturing these pumps, the dia-- =~
said upper suction chamber 5, and with two | metrical proportions of the Gil‘(.:llli)z_hl‘ heads 10 25 .
40 lower heads 11, 12 working in the intake 3 | and 11 will be determined for different maxi-
7 and in the lower suction chamber 6 respee--| mum weights of shaft by calculating the hitt
tivelv, one head being adapted to cut ol con- | of the effective vacuum that will be produced
hection between the lower suction chamber | 10 the chanibers & and 6 by the operation of
and the intake when the impeller lowers, and | the pump. I have made a practice of figur-"100
45 to open said connection when the impeller.| ing such effective yacuum at ten pounds per.

square inch, and make stuch-a difference m
the eross-sectional area of the twe heads as.
will equal, at the rage of ten pounds pressure.

rises.. The upper suction chamber 5 is pref-
~erably. extended upwardly around the lower

portion of the shalt bearing 13 so as to give

% suitable space above the impelier to insure | per square inch, the weight of the shalfting to 106
50 a wafer packing for the upper face of the im- | be upheld by the runner m operation; and 1
peller or runner 9. S '- find “that that rulé affords satishagtory re-
The head 11 is constructed to move up and | sults regardless of the diameter or CTO8N-
down across the ports 7 to open the same sectional area of the chamber 6. '
when the impeller rises and closing same What I elaim ist— 7 110

1 A vertical shalt centrifugal pump com-

when the impelier lowers. _ | | _
a working | prising a shell having an impeller chamber,

99 | .
The outer rim of the head 121s

)
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8, 'l'bl,ot.tom -int‘a.;k‘e, a peripheral outlet, an

~upper. suction chamber above the" impeller

e A

~* chamber, a balancing suction
~Irom the upper

10

-the Intake and said lower

chamber, 8 counterbalancing suction ¢ 181m -
ber below the-impeller chamber and outside
the intake, and also having ports connecting
counterbalancing
pipe extending
suction chamber to the in-
take; and an impeller in the shell between
said suction -and ‘lower counterbalancing
chambers and provided with an upper head

- working in said suction chamber, and with

“mmpeller

‘balancing pressure chamber

891,428

| ber and a pressure chamber on opposite sides
-of the impeller chamber , the 'same 'being -

adapted to counterbalance .the weight o

caused by suction and discharge heads: and
an impeller provided with a hollow piston

head which is const-ructed'to'ogen'-commun;i- |

cation between the intake and-the counter-

peller rises, and to close such communication
when the impeller lowers, said hollow piston-

head forming a direct connection between ...

and shafting and the end thrust o5

Whell‘ the im- 30 :

~ ‘twolower heads working in the intake and in | the intake and the mterior of the impeller. -

- the. lower counterbalancing’ chambers, re- | . In testimony whe eof, I have hereunto set g5
15 spectively, the one'head: being "adapted to -my hand at Los Angeles California this 17th =~
o cﬁt of]I; camxguﬁﬁc&tibﬂkbetwheentﬁe- pi'efssie ~day of January 1906, . - . ..
.. chamber and the intake when the 1mpeller | AR OITTIRAT Y VT T TTATC & Srmya.
~ lowers, and to open said, 'communic%tion o ARCHIBALD W HUNSA‘KER
~'when the impeller rises. . ° . 1 In presence of—- = . .

20 . 2. A vertical shaft centrifugal pump com-| - JAMES R. TowNsEND,
~ prising a shell provided with a suction cham- | C.d. Witriams, = -
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