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To all whom it may concern: -
" Beit known that T, I‘mr)m.fmn W KROGH,-.

“a citizen of the’ T!mted States, residing at
No. 2506 Sutter street, San Franecisco, in | the
county of San I‘mncxsco and State of Cali-
.~ .fornia, have mvented certain new and useful

o impl'ovementg in the constriction of centrif- |

UNITED STATES PATENT OFEICE

+

[T B

FERDINAND W KROGH OF SAN FRANCISCO CALIFORNIA

CENTRIFU'G-AL PUMP

| Sp ec1ﬁcation of Letters Patent
| Apphcatlon ﬁled J' une: 14, 1905 Serml No. 265 135

Patented I‘eb 1 1910

L]

ugal pumps, in which the impellers are

20

30 1

e . —— . B =

curved volutes, 10,
outside of 1mpellc~1 11,
tion of impeller, 1, show ng thesé same vo-
r1bs, 10 m end views;. Fig. 10 and
Tfe. 11 are ])mt plan.and Se(,tmnal eleva-
tlon respectweh showing the curved vo-
-luteq 10; in:form ‘of half- mund grooves on -
‘the outsule of unpullm 1;
part elevation of 1mp(,lle1‘ sh()wmfr ‘these
~same volutes, 10. 4 half-round grooves in

15 parts from the same.. . -
- My invention consists in the peculnr and-. '
.novel construchon of the interior of pump-
‘casing ‘so arranged as to meet the circum-
ference of 1mpeller causing, by its devntmn;}
from ‘middle or true running- position, the
‘discharged water or hquld to force the im-
~ peller to return to its correct position, as
| -w1ll be further described, and" pointed out
1 attain thls ob]ect in the
_ manner 1llustrﬂted 111 'w(:ompanwnrr draw-
~Ings, m which— - . . .
. Figure 1is a side elevatlon of a horlzonta,l
| .'_;type of pump, partly in section Fig. £ is an-
~end elevation of the same; Plg. 3 shows. a
‘vertical type of the same pump. partly in°
section; Ifigs. 4, 5, and 6 show a partly en-
larged view 7 of nnpe]ler in relation to pump
‘casing and how- the discharged water or
_'-__11(]111(] would have its course partly diverted.
TFig. 7 and Tig. 8 are part plans and sec-
- tional elGV‘ltlonm roqpcctwely showing the
in form of ribs on the

91s'a part eleva.—_. ,

Tutes or -

-'cauc;{,d to maintain . a central and correct
running position within the pump by reason
- of the force of water or other liquid bemcf
. pumped getting on the reverse side of im-
 peller and causing the same to return to its
central or. mlddle ])051t10n Whenever 1t de---

in the claims.

and If1p. 12 1sa

end view I*w 19 shows an e]evatwn of a

v eltlc..ll ty

bame features as 1410' 3.

Similar numbers refer to smnlar partq.' _
o considerable heads, it is very BS‘-“-L"HHJI that

throwrhout the: several Views. -

I*w 1 shows the aeneral cunstructmn of
L ﬂu, ]lt)lMOIlf‘ll type of centrifugal pump, the
--__.uar impeller 1, which is here shown, of the 1n-

2 (,lowd or hollow type, allowmg the water or

. vype of the samé pump, havmg a
single impeller fmd otherwme contammﬂ' thef-

= ':'11qu1d pumped to pass throuorh 1ts hollow
~or central part and discharge qt its periph-

ery or extreme cn'cumference as 1s usual.

“The periphery or cmcumference of 1mpeller
is as shown reinforced by a ring or rings
9,72, preferably. of steel or other dmable

60

aterlal shrunk on or otherwise securelv'-

fastened cmnmdent with this 11 ng or Tings

2, 2, the pump casing has also ring or rings

3 3 sprung in.and securely faqtened to pro-

.]ectmg ribs 4, 4, extending all- around the

llltel‘lOI‘ Of C&Sll’lﬂ' a,nd f01 nuncr a 1‘111'1]?1111“'

joint with rings

than square; and should be securely fastened
--_to the casing Wlth serews or rivets.
It is clear 1n 1*eferr1ng to Fig. 1, that as
‘the water or hqmd is drawn in throurrh the
‘suction . elbow, 5,-forming part of. suction
‘pipe, and the 1mpeller is drawn over toward
‘the suction side .of ‘p
‘movement is partly arresteg by the commum--__ o

‘although this

~cating passages, 6, 6, allowing the suction or

l

-charged to be

'

vacuum effort to equalue on both sides of

impeller underneath or inside the packing
‘rings, 7, T, yet as this equalizing effort 1s
| only partlal lowever; and does not prevent
‘the 1mpeller 1, moving from"its true and

, 2. The rings 38, 3, arc
preferably of. sime ‘material as those used 70
| on impeller_ 1, ‘and: they might be placed m
the position as shown 1n dmwmfr which 15
‘better -adapted for -the purpose mtended '

these rings mlght also have other slmpes' .

65
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80

85

central running p051t1011 it is clear, as more

fully set forth in views 4, 5 and 6, that the
‘movement of impeller from its central posi-

80

tion will cause the water or 11qu1d, as dis- |

partly thrown against: the
inner walls of puinp casing, 12, thus forcing

the . 1mpeller over toward its true position,

whereas, simultaneously, the water or liquid
which may be inclosed on the other side of
impeller will be drawn out and pass away
~with the dlscharged water or liquid; thus

“the discharge action of pump has a natural
‘equalizing eﬂ’or t on lmpeller, as. well as the
;'suctmn action. - o
. Referring to I‘ fig. 3 and Fig. 13 n thh .
“a vertical type of pump is shown 'mrl where
the welght of impeller 1, with shaft 8, may
| be quite considerable and wheru q. pum pof

L. 95

100

106

this type is working as is usual against

a reliable equalmmg medium ahould ‘obtain.

11¢

bhould the impeller -1; with its shaft 8,
-owmtr to their welght, Llll below the LLI)U al
1unn1n pOblthIl of s,ud nnpukr

1t 15_‘-.'
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. a very durable innovation from wear owing
~to the gravelly sandy and impure state of

R
a0
- gx

lower side of said impeller, will cause a

weight of moving parts. o
- In drawings, Fig. 8 and Fig. 13, a half

material lifting force seeking to sustain the

~ball 9, is shown .at the lower extremity of

~ ‘driving shaft 8. This half ball’ will serve
- as a support for the weight of impeller with
~shaft 8, etc., when at rest, but it i1s not 1in-
‘tended to sustain .the weight of above parts
~ when running. The rim of impeller 1, to- |

‘gether with the corresponding portion of

pump- casing, 12, being protected. in the
manner shown by rings 2, 2, and 3, 3, form

‘water generally pumped.

~ Referring to Figs. 7, 8, 9, 10, 11, and 12,
in which the volutes 10,—ribs or half-round
~‘grooves are shown. in detail, they will in

- conjunction with the central volutes, or
- webs of impeller 1, form a very potent factor |
~ in the before explained balancing of im-
peller, tending to apply with great force the
" Treactionary force of the discharged water |
. or liquid; the construction of these volutes,
10, in the form of ribs or grooves, I know to
. beold, and I do not claim the same broadly,
but by the application of the same in con-
- nection with the peculiar and novel construc-
- tion of inside of casing, where the steel pro-
~ tected circular ribs (4, 4) ‘of same meet the
-~ steel protected disks of impeller 1, forming
‘a running joint efficient results are obtained.
- - 'Where the hollow or inclosed type of the |

~ impeller is used, 3 distinct chambers are thus

~ Having thus described my invention, what

T claim and desire to secure by Letters Pat-

o BB | .
- having protection on the discharge edge

- thereof, said protection consisting of a metal _
. ring detachably secured to said discharge | each side of the impeller near its periphery,

. edge of the impeller, in combination with a I '

stationary casing having a circumferential
~.rib on the inside of the same, and said rib’
- having protection on its edge, said protec- |
- tion consisting of a metal ring detachably

formed, the central one between disks of 1m-

~ peller, the other two, one on each side of im-
~peller, and within the casing 12. The cen-
~ tral chamber formed by the disks of 1m-
- peller, operates as the discharge medium of

balancine means on impeller 1, exert their

working conditions will obtain as with the

1. In a centrifugal pump, .an impeller

228

~ clear that the discharged water exerting a | = 2. Ina centrifugal pump, the combination
- material force and getting on the.reverse

of a casing provided with an annular rib
on its interior surface, a metal ring secured
‘to said annular rib, an impeller mounted to

1 revolve in said casing, bearings: for the said 70

‘impeller, a metal ring surrounding the said
impeller arranged to form.a running joint
' with the ring of thé annular rib, and sepa- .
rate means for causing the mmpeller to run -
in its central or mormal position 1n said 75
‘bearings.
3. In a centrifugal pump, the combination
of a casing provided with an annular rib

on its interior surface, an:-impeller arranged

to revolve therein, bearings for the impeller 80
arranged to permit the impeller to move lat-
erally to allow water to flow to the back side
thereof to. equalize the pressure on the said
' impeller and cause the same to run centrally
i. in the casing, and means on the back side of 85
the impeller for increasing the reactionary
effect of the water thereon. .

4. A centrifugal, turbine or similar pump
or motor having an inclosed impeller mount- -
ed to permit sidewise movement of the .im- 99
peller under lateral pressure, and with the -
side walls of the.impeller and of the delivery
‘passage surrounding the impeller construct-

ed and arranged to open the impeller at its

i periphery to one of the chambers on the op- 95

posite. sides of the impeller when the im-
| peller is moved sidewise from its normal po- -

- 5. In a centrifugal, turbine or similar
pump or motor, the combination with an in- 10
closed impeller, of a  shaft carrying said
{ impeller and mounted to move sidewise of
the impeller under lateral pressure, the side
| walls of the impeller and the delivery pas-
sage surrounding the impeller being con- 1(
structed and arranged to open the impeller

S S 118 nediuim oL 4 at its periphery to one of the chambers on
.. . pump, and the two outer ones on each side
~ of theimpeller 1, being: the field in which the
- force.- Where the single impeller 1s used, as
- in Fig. 13, two chambers only are formed, as
it is believed that the same will suffice in this
- . class of pumps, and it is plain that similar
50 working conditic
.. double or inclosed impeller.

the opposite sides of the impeller when the
shaft is moved from its normal position. =
| 6. In a centrifugal pump, the combination 11
of a casing provided with chambers on its
| opposite inner sides, a water discharge pas-
‘sage leading from the casing, a laterally shd-
l ing impeller adapted to rotate in the casing °

‘and close communication between the said 1!

| chambers and the delivery passage, when -

running in its normal position, but to open
l communicatioh therebetween when moved
laterally out of said normal position. :

- 7. In a centrifugal pum{),_ “the Cdlnbina-#"i_"f
tion of a casing, an impeller therein, said
I. casing having chambers formed therein at

passageways leading from said chambers
and merging into the passageway for the jet 1
of water issuing from the impellers, and
means for controlling the said passage-ways
so as to counteract the end thrust.

ion of a casing, an impeller in the casing, 1

s Secmedto _the'_edgébf.. the nb fQI‘_;.the pjll‘-'—_' 8. In a centrifugal pump, the’_'_(’:o:t_ﬂbi.na- i
- 65 pose specified. - - . Lt an i -
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| said casing lldving 'a, chamber. fo_rmed thei'é_;.
in at each side of the impeller, said cham-

bers being in communication with the dis-

charge ‘of the impeller, and means for gov-
erning the pressure in each of said chambers
to counteract the end thrust. .

9. In a centrifugal, turbine, or sumlar
pump or motor, the combination with an

- 1mpeller shaft mounted to move endwise
10

chambers on opposite sides of the impeller,
of balancing means controlled by said end-

under unbalanced pressure, a casing having

wise movement to increase the _
one or the other of the side chambers on op-

15 posite sides of the impeller according to the

direction of the endwise movement of the

shaft.

H .

*ll

10. A centrifugal, turbine, or similar
pump or motor having an inclosed impeller

mounted to permit sidewise movement under 20

lateral pressure, a casing having chambers

-on opposite sides of the impeller, and means

e

controlled. by said sidewise movement for
varying the pressures in.the chambers on

opposite sides of the mmpeller to balance the 25
pump. - e e

| In-'-Witﬁess.'ﬁhéreof; I have "signed‘ my
name to this specification in the presence

‘|"of two subseribing ‘witnesses.
ressure 1n- 3 '

- FERDINAND W. KROGH.

- Witnesses: =~ - "
- Hexry P. Tricou,
~ GC.A. KrocH., -
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