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To all w}'&om ot may CONCEFR S ' ‘:‘D“&'ﬁ) 8 im the next lower section

Be it known that I, Powrus Qsrennure, o inner edge and the t quw
'cmzen of the Umud States, fmd residing chamber 5 are indicaie
near San Ioue, in the wLva y-of Santa Clara  and 7* respectively. 12
and State of {fmhfomm, have invented cer luih a Jumhmr of diff
tain new and useful Improvements in’ Cor fr rom ed - and
trifugal Puamps, of w hldz the following of said
specﬂmamon a8 cleariy

on vi 11‘83
D U

- sh LOWE

Ay invention relates to Improvements in iMJ" is shown a shafs | having rotors 85
centrifugal pumps, and particularly to im- thereto by mwy 1, without int wu i
provements in that type of pump shown and eawh rotor carrying impeller |
deseribed in my co; wnd"w -1])])EKC ation ep- a0y “suitable form as
titled Centrifugal ptump, Serial | mm 155,020, edges said l.)lzu?iw
filed March 15, 1917, “allowed January if? SECT 76
1618, sra

Tt is the object of my invention to provide the low or PWL ui :
bowls for pumps of the above indicated char- is substan U&“‘/ ““ howl »1‘ l he “p ey &
acter that will be of such a form and be of ring 14 of the ac ‘
‘provided with vanes of such a character as inner perimeter of ring ¥
to prevent reduced erhclency through fric- fush with Hm edge 10 ‘
tional losses. chamber 5. In the embod
With these and other objects in view the Figs. 1 'wd f ‘th nner ed
invention consists in the novel and useful  vanes 9 are alined with the ed
provision, u\nefruchou formation, combina- ber 5 mlm they rise to the uppe Yace of g6

tion and relative arrangement of parts, totor 11 where the said mw edges
members and irea,mu a8 heveinafter de- dix oded inwardly and upwardly close

scribed, shown in the drawings and finally said upper surface to the disc charge openin;

pomted oub in the claims. T 49 shown.
In the drawings;— When formed and fitted as above set
Figure 1 is a vrer\,icm transverse section the water is delivered to each rotor di
through my improved Lump, partly in eleva-  from the next lower rotor, and pref
tion,. with & vert wul movement, L}l’d upper
Tig, % is a sectional view on line Loof WL revolving roter assisting in
of ¥ sz, of raising the water bw impart i

vion r%m; farts Mw therefo op

vy of '?{f‘?wm:n VaDnEe, sheared off of the ﬁrﬂwr b 7 the &
i 3] Y10 by carn

()V‘;
mbu s

_ Tig. 8 is o fragmentary illy
mgg g modified fo

lﬁjp' 435 as side Ff ava wm of a horiz
pump embodying

Fig. 5 is a sectiol
of Fig, 4.

117‘m.01&6‘ 50¢
showing a provision Tu‘:mf
from bunu forced back u
VANes.

et e

tion of ch
line BB perimeter of
off ¢ ompletely
tion  consequently tl
mp“ Vanes Uﬁ ot

m 58] ﬂ T}

Similar characters of 0D
similar paw, throughout 5 g BOVeR

At 11 have ¢ shown o LM M ¢ pu
bowl or easing built up of severa
as 2, bound together and to hwm gh ig shown mﬁ,am,w
tion 3 by ties 4. Hach section has an annular with the outer ¢ $05
cbamb@f as 5 formed in its in circum- . rotor 11
ference, the lower or inlet opening in said In the above des 1
gsection being shewn at 6 and the wﬁuss‘;s or  necessary bte assemble the
discharge opening hem;» howsn at 7, the lat- nately mh“mw a ur ‘

Wm o1}
Uiper sur

tor hemw of less diavoeter than m former, M in pos ]‘L]OKL but
\amdl ench mwmudm ru@cm@_n iy g into m _.emﬁ,h wise if L&ﬂu.ﬂfﬂu_
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and 5, in which case the rotors may be
assembled on the shaft and then positiored
in one half of the casing, the other half of
the casing subsequently being bolted in posi-
tion. In these figures a horizontal pump is

shown with the shaft reversed, the inlet be-

ing shown at 15 and the discharge at 16.
In Fig. 6 it is shown that ring 14 may
have a rib 17 formed on its under surface to
engage -groove 18 formed as shown, this
construction preventing water from being

forced backwardly past the under side of

ring 14 and thus lessen the efficiency of the
pump. , ‘

Having thus described my invention, what.
I claim 15:— ) .

1. A centrifugal pump including a shaft,
a plurality of rotors mounted thereon with-
out intervening bearings, and a casing pro-
vided with a plurality of chambers opera-
tively mounted with relation to said rotors,
each chamber having axially alined inlet
and discharge openings, the discharge open-
ing being of less diameter than the inlet
opening.

" 2. A centrifugal pump including a shaft,
a plurality of rotors mounted thereon with-
out intervening bearings, and a casing pro-
vided with a plurality of chambers opera-
tively mounted with relation to said rotors,
each chamber having axially alined inlet and
disciarge openings, the discharge opening
being of less diameter than the inlet opening,
and diffusion vanes positioned therein and
terminating at said discharge opening.

8. A centrifugal pump including a shaft.

a plurality of rotors mounted thereon with-
out, intervening bearings, and a casing pro-
vided with a plurality of chambers opera-
tively mounted with relation to said rotors,
each chamber having axially alined inlet
and discharge openings, the discharge open-
ing being of less diameter than the inlet
opening, and diffusion vanes positioned
therein and extending from said inlet open-
ing to said discharge opening. ,

4. A centrifugal pump including a shaft,

a plurality of rotors mounted thereon with-

out intervening bearings, and a casing pro-

1,283,879

vided with a plurality of chambers opera-
tively mounted with relation to said rotors,
each chamber having axially alined inlet and
discharge openings, the discharge opening
being of less diameter than the inlet open-
ing,. and diffusion vanes positioned therein
and terminating at said discharge.opening,
the free edges of said diffusion vanes being
formed to follow the contour of the contigu-
ous surface of the adjacent rotor.

5. A centrifugal pump including a shaft.
a compound rotor mounted thereon, and u
casing provided with a plurality of chambers
operatively mounted with relation to said
compound  rotor, each chamber having
axially alined inlet and discharge openings,
the discharge opening being of less diameter
than the inlet opening.

6. A centrifugal pump including a shaft,
a compound rotor mounted thereon, and a
asing provided with a plurality of cham-
bers operatively mounted with relation {o
said compound rotor, cach chamber having
axially alined inlet and discharge openings,
the discharge opening being of less diameter
than the inlet opening, and diffusion vanes
positioned therein terminating at said dis-
charge opening. ,

7. In a pump of the character described
the combination of centrifugally actmg
rotor operatively mounted on a pump shaft
and a plurality of diffusion vanes operatively
mounted with relation to said rotor, the
inner edges of said vanes being disengaged
and formed to follow the contour of the con-
tiguous surface of said rotor.

8. A centrifugal pump including a shaft,
a compound rotor mounted thereon, and o
:asing provided with a plurality of chambers
operatively mounted with relation to said
compound rotor, each chamber having inlet
and discharge openings, the discharge open-
ing being of less diameter than the inlet
opening, and diffusion vanes positioned be-
tween said inlet and discharge openings.

Signed at San Jose in the county of Santa
Clara and State of California, this 14th day
of January, 1918.

PONTUS OSTENBERG.
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