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This invention relates to fluid handling, and more 
particularly to a fluid handling apparatus. 
A primary object ofthis invention is to ,provide a new 

and improved r:duid Ahandling apparatus. p 
Another object is to provide a new and improved ap 

paratus for stirring a body of fluid and discharging a 
portion of the liuid from the body of fluid. 
A further object vis provision of a new and improved 

fluid handling `apparatus including means for holding Va 
body of iiuid, and means operatively associated with the 

discharging within the body of fluid a portion of the 
pumped ñuid for eifectively stirring the body of fluid 
and concurrently discharging from said body of fluid 
another portion of the pumped iiuid.V 
A more> specific object is provision of new improved 

iluidl handling apparatus in the form of an >immersion 
type centrifugal pump having a pumping chamber and a 
cooperating rotating impeller having generally radially 
extending blades in the chamber, the pump having an 
inlet adapted to be immersed in a body of fluid and an 
outlet communicating Awith «the chamber for discharging a 
portion of the fluid from the body" of ñuid, a part of the 
pumpAhaving-an outer side and on opposite inner sides de 
íining a wall of the chamber generally parallel to and fac 
ing the blades with a series of passages in the part opening 
through these sides, the passages being inclined generally 
in the direction of rotation of the impeller adjacent the 
respective passage and toward the outer side of the part 
for directing high velocity jets offluid in a pattern toward 
the bottom and sides of a container to ‘produce rotary 
turbulence and effective 'stirringof the body of fluid. 

Other objects and advantages will become readily 
apparent from the following detailed description taken 
in connection with the accompanying drawings, in which: 
FIGURE 1 is an elevational view of a preferred em~ 

bodiment of the invention, with parts broken away for 
clearer illustration; ' 
FIGURE 2 is an enlarged horizontal section taken 

generally along the line 2-2 of FIGURE 1, or FIGURE 
3 but to the same scale; and 
FIGURE 3 is a fragmentary vertical section taken 

generally along the line 3~3 of FIGURE 2. 
While an illustrative embodiment of the invention is 

shown 'in the drawing and will be described in detail 
herein, the invention is susceptible of embodiment in 
many different forms, and it should be understood that 
the present disclosure is to be considered an exemplifi 
cation of the principles of the invention and is not in 
tended to limit the invention to the embodiment illus 
trated. The lscope of the invention will be pointed out 
out in the appended claims. ` Y 

The invention is, in brief, directed to an apparatus for 
stirring fluids such as liquids to mix the liquid with par 
ticles and discharging a portion of the mixed fluid. A 
body of fluid is pumped and divided into a first portion 
which is discharged from the body of ñuid and another 
portion which is discharged Within the body `of ñuid 
in a manner for effectively stirring the body of Huid. 
The apparatus has an inlet within a body of fluid and a 
pumping chamber in which part of the body of iluid 
is divided into a‘ lirst portion which is discharged from 
the body of ñuid and another portion which is discharged 
within the body of iìuidso as to provide turbulence for 
effectively stirring the body of ñuid. 

Víirst means for pumping part of the body of lluid andV n 
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Referring to the drawings, the iluid handling apparatus 
includes> lirst means in the form of a container 10 for 
holding a body of fluid 11, and second means >illustrated 
in the ‘form of a pump 12 having inlet means provided 
_as by a suction port14 through which part of the body 
of fluid is drawn into a pumping chamber 15 so that it 
is confined and its pressure increased. This part of the 
Vfluid has a relatively highvelocity and is divided into a 
portion which passes Vthrough pump outlet means in the 
form of a discharge passage 16 communicating with 
chamber» 15 and a discharge ports17 from which this 
portion of lluid is discharged from the body of liuid 11 
`and container 10. Another portion of fluid passing 
through pump chamber 1-5v is diverted from the part dis 
charged through the outlet and is recircul-ated through 
passages 18 and projected directly into abody of ñuid 
11 and toward the bottom 19 of the container for e'tfec 
tively stirring the body of fluid 11. v , 

In the preferred embodiment of the invention as il 
lustrated in the drawings, pump 12 is an immersion type 

> .centrifugal pump having a housing 25 and within an 
’ `upper end of this housing ̀ is a motor (not shown) for  

rotatably driving an impeller shaft 26 and an associated 
impeller .27 received in chamber ̀ 15 and mounted‘in hous 
ing 25 for rotation about an axis indicated by reference 
numeral 28. Impeller 27 has a cylindrical body `por 
-tion 30 concentric with axis 28 and including acentered 
depending boss 31. `Suitable impeller blades 32 extend 
generally radially outwardly fromV boss 31 and depend , 
from body 30. Impeller 27 is driven in one direction 
»duringpumping operation, and as indicated bythe arrow 
in FIGURE 2, more particularly in a Counterclockwise di 
rection. A ` i 

Passages 18 and inlet 14 are _formed in an end cover 
lpart or plate 35 of housing 25. Part 35 ̀ has an outer 
side 36 generally parallel to and spaced from the con 
tainer bottom ̀ 1_9, with depending :legs 37 facing the con 
tainer bottom. l An inner face 38 of ̀ part 35 is immediately 
adjacent and generally parallel to the series of impeller 
bladesi32. Passages 18 deñne jet nozzles for projecting 
fluid from chamber 15 directly into the body of iluid 
11 at container bottom 19. This projected liuid has a 
high velocity and engages the bottom and sides of the 
cylindrical container to move in a revolving whirl-like di 
rection with a component of movement away from part 
35 and towardbottom 19. More particularly, passages 
18 are each inclined downwardly toward the outer side 
36 of part 35 and container bottom 19 and in the direction 
of rotation of impeller 27 adjacent each passage 18 to 
create turbulence in the body of fluid‘11, both in a hori 
zontal direction caused by the revolving movement of jets 
of fluid and in a vertical direction caused by an axial 
component of movement of the jet toward and against 
container bottom 19 from which the turbulent flow of 
fluid is upwardly. 

In order to provide even mixing of a ñuid within con 
tainer 11, the container ̀ bottom 19 is preferably circular 
with axis 28 intersecting the center of bottom 19. AS 
illustrated in FIGUREI, container 10 is in the form of 
an open topped cylindrical tank having a closure 40 
which receives a ilange 41 of pump housing 25 to sup 
port the pump with its lower end extending through 
an opening 42 in cover 40. 

In operation of the fluid handling apparatus the im 
peller 27 is rotated by its motor for pumping part of the 
body of ñuid 11 through inlet 14 and into pumping > 
chamber 15, thus increasing the pressure and coniiniug 
this portion of the fluid. A portion of the ñuid in cham 
ber 15 is discharged out of the body of fluid 11 and con 
tainer 10 through discharge passage 16 and discharge 
port 17. Another` portion of the lluid passing through 
chamber 11 is discharged through passages 18 and forms 
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high velocity jets moving in a path for effectively stirring 
the body of ñuid 11, as previously described. 

In addition to the turbulence imparted to the body of 
fluid 11 by the jets of fluid projected from passages 18, 
additional turbulence .and stirring is provided as the iluid 
enters inlet port 14 in the center of cover part 35. Thus 
the pump inlet cooperates with jet passages 18 to provide 
effective stirring of the body of ñuid. 
The apparatus is particularly useful in forming a mix 

ture or suspension of particles in a liquid, and by concur 
rent stirring and. delivery of the suspension, a more nearly 
perfect suspension or mixture may be obtained than if 
each operation is carried on individually, particularly 
’since the inlet means 14 are located at the general area 
of maximum stirring and intermixing of the ingredients 
in container 10. The illustrated embodiment of the in 
vention has been found to mix particles and liquids -about 
10 to l5 times faster than available mechanical-agitators. 

I claim: t 
l. Fluid handling apparatus comprising: a container 

Vhaving `a generally cylindrical Wall for holding a fluid, 
said container having a generally circular bottom, an 
immersion _type centrifugal pump having a pumping 
chamber and anV impeller in said chamber, said impeller ' 
being mounted for rotation about an axis generally ynor 
malV to the center of said bottom, and said impeller hav 
ing bladesV extending generally radially about said axis, 
said pump having inlet means at the bottom of said l 
chamber communicating with said chamber for the pas 
sage of said fluid from ̀ said container into said chamber 
and outlet means communicatingjwith’ said chamber for 
discharging a portion of said fluid from said container, 
means for rotating' said impeller in one direction about 
said axis to pump said‘ñuid through said chamber; a cover 
plate having a side facing said bottom and an opposite 
vside defining a Wall of said chamber generally parallel 
to and facing said blades, said plate having a series of 
passages, said series'being generally concentric about 
said axis and opening through said plate, said passages 
being similarly inclined generally in the direction of ro 
tation of the impeller adjacent the respective passage and 
toward said container bottom for directing high velocity 
jets of fluid from said chamber in a direction angling 
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toward said bottom and container Wall for producing ro 
tary turbulence and effective stirring of the body of fluid. 

2. Fluid handling apparatus comprising: a container 
for holding a i‘luid and having a bottom, an immersion 
type centrifugal pump having a pumping chamber and 
`an impeller in said chamber, Vsaid impeller being mounted 
for rotationabout an axis generally normal to said bot 
tom, and said impeller having blades extending generally 
radially about said axis, said pump having inlet means at 
the bottom of said chamber communicating with said 
chamber for the passage of said fluid from said container 
into `said chamber and outlet means communicating with 
said chamber for discharging a portion of said ñuid from 
said container, means for rotating said impeller in one 
direction about said axis to pump saidiiuid through said 
chamber; a cover plate having a side facing said bottom 
and an opposite side defining a wall of said‘ chamber 
Vgenerally parallel to and facing `said blades, said plate 
having a series of passages, said series being generally con 
centric about said axis and opening through said plate, 
said passages being similarly inclined generally in the 
direction of rotation of the impeller adjacent the respec 
tive passage and toward said container bottom for direct 
ing high velocity jets of fluid from said chamber in a 
direction-'angling downwardly but away from said bot 
tom for producing revolving movement of the body of 
fluid, and said plate having a central opening defining said 
inlet means. 
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