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Patented Feb. 24, 1959 United States Patent Office 
2,874,642 . . . . 

ADJUSTABLE BYPAss VALVE. 
Frank R. Forrest, Milwaukee, Wis, assignor to Allis. 
Chalmers Manufacturing Company, Milwaukee, Wis. 

Application October 5, 1955, serial No. 538,990 
9 Claims. (c. 103-97) . . . 

... This invention relates to a centrifugal pump and more 
particularly to a centrifugal pump with an adjustable in 
ternal fluid bypass. This is a continuation-in-part appli 
cation of an application filed October 21, 1953, Serial No. 
387,389 now abandoned. . . . . . . . . . . . . 

Centrifugal pumps are used in many industries, in 

contain solids in suspension. Paper stock is an example 
of one such fluid and comprises wood pulp fibers sus 
pended in liquid. . . . . . . . . . . . . . . . . . 
Various types of paper stocks, i.e., varied amounts;and 

kinds of wood pulp, fibers and varied suspending liquids, 
are proportioned or blended to obtain a desired paper 
sheet. The several types of stock are individually kept in 
storage, tanks. The storage tanks are: connected through 
a centrifugal pump, and conventional valve...to a propor 

5 

0 

5 

20 
cluding paper making, to pump and control fluids which ... 
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Other objects and advantages will appear from the foll 
lowing description of structures illustrating several em 
bodiments of the invention, reference being had to the 
accompanying drawings, in which: . . . -- 

Fig. 1 is a sectional view of a centrifugal pump assem 
bly embodying the invention; . . . . . 

Fig. 2 is a view in cross section taken along line II-II 
of Fig.1; ; , , , , , ... - . . . . . 

Fig. 3 is a view showing a rack of Fig.1 in detail; . . . 
Fig. 4 is a fragmentary view in section of a modified 

embodiment of the invention utilizing a centrifugal pump 
with a closed impeller; - - - - - - i. 

Fig. 5 is a view in section of a double suction centri 
fugal pump embodying the invention; . . . . . . 

Fig. 6 is a modified embodiment of the invention in 
which, the impeller is moved axially toward and away 
from the impeller casing to valve the internal fluid return 
passage, the fluid return passage being shown in a closed 
position; ... . . . . . . . . . . . . . . . . . . . . . 
...Fig. 7 is a sectional end view taken along line VII-VI 
of Fig. 6; - w . . . . . 
...Fig. 8 is a fragmentary view in section of the structure 
of Fig. 6 showing the fluid return passage in opened posi 
tion; and . - -- . . . . . . . . . . - 

Fig. 9 is a view in section of a double suction-centri 
fugal pump embodying the invention and illustrating a 

39 
tioner which supplies predetermined portions, of the sev 
eral types of stock, ... The valve, opens. and closes in re 
sponse to a float level; control mechanism in the propor 
tioner. The valve, operably positioned within a connect 
ing conduit, controls the flow of stockin the conduit by 
reducing the effective cross sectional area presented to 
the flow... : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
... Difficulty has heretofore been experienced in control 
ling the flow of stock to the proportioner by means of 
the conventional valve. The stock, being composed, of 
wood fibers; suspended in a liquid, invariably parts with 
some of its fibers in its passage through the valve. The 
separated fibers become wedged around the movable valve 
element and, further; restrict the flow. This separation 
of the fibers from the suspending liquidis referred to as 
stock dewatering. The further the valve is closed within 
limits, the greater, the amount of fibers removed, and the 
more the stock is dewatered. After the valve has been 
closed to a position in which it throttles the flow to about 
one-fourth, of normal capacity, stock fibers build up 
around the movable valve, element and prevent further 
opening, or closing of: the valve, a condition known as 
plugging. When this occurs the pump must be shut down 
and the valve cleaned... . . . . . . . . . . . . . . . . . . . 

This invention proposes to solve the plugging problem 
by providing in a centrifugal pump, a controlled internal 
fluid, return passage. By making: one of the walls of the 
return passage, as continually moving part, plugging, is 
avoided. . . . . . . . . . . . . . ... . . . . . . . . . . . 

Accordingly, it is an object of this invention to elim 
inate the aforestated difficulties experienced with known 
valves by providing a valving apparatus for a centrifugal 
pump which controls the flow of paper stock from zero 
discharge to normal capacity, without plugging the valve 
at below normal capacity. . . . . . . . . . . . . . . . . . . 

Another object of my invention is to provide in a 
centrifugal pump a valving control, one of whose operat 
ing members is a continually moving part. . . . . . . . 
Another object of my invention is to provide a centri 

fugal paper stockpump with an adjustable internal fluid 
return passage and valve means, easily operable and effec 
tively responsive to automatic controls. 
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modified movable wall member. . . . . . . . 
... The centrifugal pump assembly illustrated in Fig. 1 
includes a housing. 10 which operatively houses-a rotat 
able single suction centrifugal impeller 11 mounted on 
one end of a rotatably driven shaft 12. Shaft 12 may 
be rotated by any suitable means (not shown). A suit 
able bearing assembly journals shaft 12. A seal 13 inter. 
posed between shaft 12 and housing 10 prevents fluid 
leakage along the shaft. . . . . . . . . 
. The housing 10 has wall structures 14 which define a 
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fluid confining impeller chamber 15. The fluid confining 
impeller chamber 15 is provided with an axial inlet 16, 
and an outlet 17 radially spaced from the inlet 16. Hous. 
ing 10 is carried by a supporting housing 18 which sur 
rounds a section of housing 10 adjacent the end of the 
shaft 12. ; . . . - - - - . . . . . 

Impeller 11 is provided with a hub portion 11a, a wall 
portion 11b and a single set of fluid confining pumping 
passageways 19, which extend through the impeller 11 
and terminate in radially spaced intake and discharge 
ends 20, 21, respectively. The intake or suction end 20 
and discharge end 21 are disposed adjacent the inlet 16 
and the outlet 17, respectively, to complete the passage 
for the fluid flow through the pump. 
The impeller 11 has a plurality of blades 22 each pre 

senting a surface portion 23 on the suction side of the 
impeller. The blades 22 combine with the hub portion 
11a to define the intake 20 and join with a surface formed 
by the hub portion 11a and the wall portion 11b to form 
the single set of fluid impelling passages 19. The surface 
portions 23 are spaced apart from an opposed inner wall 
structure surface portion 24 of housing 10, to define a 
fluid return passage or internal bypass 25 therebetween. 
The fluid return passage 25 is of sufficient capacity to 
minimize the discharge of fluid through the outlet 17. 
Deflecting means shown as a series of radially extending 
vanes 26 are carried by a ring fastened to the housing 10 
and positioned circumferentially around the discharge end 
21 of the impeller 11 in radially spaced relation thereto. 
The vanes 26 aid to reverse the flow of discharged fluid 
into the fluid return passage 25. 

Means cooperating with the housing 10 for varying 
the axial extent of the communication between the fluid 
return passage 25 and the intake 20 include an open ended 
generally cylindrical wall member 28 which is recipro 
cably mounted in the wall structure 14 to form the inlet 
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16 with the inner end 29 of the wall member 28 coact 
ing...with the impeller surface portion 23. Wall member 
28 is sealed in fluid tight relation against housing 10 by 
means of any suitable known seals such as so-called 
O-rings 30 to prevent return of fluid from outlet 17 to 
inlet 16 around the wall member 28. The inner end 
29 may be formed as an annular lip 31 overlapping the 
intake 20 of the impeller 11 as shown in the embodiment 
in Fig. 1, or as a cylindrical lip.32 abutting the impeller as 
shown in the embodiment in Fig. 4. The wall member 28 
is reciprocated toward and away from impeller 1 for 
varying at will the axial extent of communication be 
tween the fluid return passage 25 and the intake 20. 
As shown in Fig. 1, wall member 28 may be recipro 

cated from the position, shown in solid lines to the posi 
tion shown in broken lines by interaction of pinions 33, 
with axially, extending racks 34. The racks 34 are af 
fixed with machine screws 35 onto diametrically opposed 
outer sides of the wall member 28 as shown in Fig. 3. 
The wall member 28 is held against rotation relative to 
housing 10 by guide 36 mounted on housing 10 coop 
erating, with a groove in member 28. The pinions.33 are 
fixed on rotatable rods 37 which have one end jour 
naled in supports 38 positioned within housing 10. The 
opposite ends of rods 37 extend outward through and are 
journaled in the housing 10. These ends are provided 
with spur gears 39. The spur gears 39 are engaged 
by actuating gears 40. One of the actuating gears 40 is 
provided with a hand wheel 41 for actuation of the 
attached actuating gear. 40. Rotation of the actuating 
gear 40 transmits rotary motion through the spur gears 
39 and the rods 37 to the pinions 33, which in turn coact 
with the racks 34 to reciprocate the wall member 28 
axially toward and away from the surface portion 23 of 
the impeller 11. 
The embodiment in Fig. 5 shows the application of the 

invention to a double suction centrifugal pump. 
The double suction pump utilizes a double impeller 

44 in place of the single suction impeller 1, and in addi 
tion uses a chain drive 45 to reciprocate wall members 
to equal extents in opposite directions. As shown in 
Fig. 5, the inventive structure is duplicated so that each 
half of the double suction impeller reflects the single suc 
tion impeller embodiment shown in Fig. 4. The re 
ciprocating assembly is also a duplication of the previ 
ously described single assembly, with the exception of 
the chain drive which is added to facilitate cooperative 
adjustment of the wall members. 

In the embodiment illustrated in Fig. 5, the double 
suction impeller 44 is mounted on the shaft 212. The 
housing 210 has wall structures 214 which form an im 
peller chamber 215 having two axial inlets 216 and an 
outlet 217. Wall members 228 similar to the wall mem 
ber 28 of Fig. 1 are reciprocally mounted in the wall 
structures 214 to define the inlets 216. Fluid return 
passages 225 are formed between the wall structures 214 
and impeller 44 similar to the fluid return passage 25 
of Fig. 1. The wall members 228 are reciprocally 
mounted in the wall structures in the same way that the 
wall member 28 is reciprocally mounted in the wall struc 
ture in Fig. 1. The wall members are reciprocally moved 
axially toward and away from the impeller 44 to open 
and close the fluid return passages 225. The chain drive 
45 cooperates with the spur gears 239, the actuating 
gears 240 and the hand wheel 241 to coordinate the 
reciprocal movement of the wall members 228. 
The following description will cover the operation 

of the embodiment of Figs. 1 and 4. 
In operation, the wall member 28 controls the size 

of the fluid return passage 25 to control the fluid dis 
charge into the outlet 17. Referring to Fig. 1, the 
wall member 28 is in the closed position, therefore the 
fluid discharge from impeller 11 is completely discharged 
into the outlet 17. The pump then delivers its normal 
capacity. As the discharge demand is changed to require 
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4 
less than normal capacity, the wall member 28 is moved 
axially away from the surface portion 23 of the impeller 
11 by rotating hand wheel 41 to open the internal fluid 
return passage 25. Fluid is then pumped from the dis 
charge end 21 into the fluid return passage 25 back to 
the intake 20. The wall member 28 opening can be so 
constructed as to open sufficiently wide to enable the 
entire discharge of the impeller 11 to flow through fluid 
return passage 25 and reenter the impellers 11 at the 
intake 20. Under these conditions there is no discharge in 
outlet 17 beyond the entrance to fluid return passage. 25. 
The impeller 11 continues to rotate at its normal ro 

tational speed, continually pumping at normal impeller 
capacity. The internal surface 24 of housing 10 forms 
one wall of fluid return passage 25 and the surface por 
tion 23 of the impeller forms the other wall of the fluid 
return passage. Surface portion 23 being a continually 
rotating part, there is no lodging of solids suspended in 
the fluid pumped in the fluid return passage 25. This 
avoids the objections to controlling the discharge means 
of valves in that plugging or clogging of the valve is 
eliminated. . Accordingly, the discharge into the outlet 
17 can be varied from zero discharge to normal dis 
charge without valve plugging. 

- The embodiment of Fig. 5 operates in essentially the 
same way as the embodiment of Fig. 1 except that the 
embodiment of Fig. 5 is a double suction pump rather 
than a single suction pump and has a chain drive to co 
ordinate the axial adjustment of the wall members. 
The embodiment illustrated in Fig. 9 shows another 

application of the invention in a double suction pump. 
The housing .310 has wall structures 314 which define a 
fluid confining impeller chamber 315, inlet channels 370 
and an outlet 317. A double suction impeller 344 is 
mounted on the rotatable shaft 312 and is positioned 
within the chamber 315. As shown in Fig. 9 the inven 
tive structure is substantially duplicated and in effect the 
pump is divided into two adjacent pumping sections. A 
suitable bearing assembly, not shown, journals the shaft. 
Wall members 328 are reciprocally mounted in the 

wall structure 314. Each wall member 328 consists of 
a cylindrical shell 371 embracing the shaft 312, an an 
nular lip 331 positionable adjacent the impeller 344, and 
a plurality of circumferentially spaced radially extend 
ing ribs 372 for mounting the lip 331 on the inner end 
374 of the shell 371. In this arrangement the shell 371. 
can be in direct contact with the shaft 312 but prefer 
ably as shown a shaft sleeve 373 is interposed between 
the shaft 312 and the shell 371. Such an arrangement 
causes wear on the easily replaceable shaft sleeve .373 
rather than on the shaft .312. Suitable packing means 
375 are positioned between a portion of the shell 371 
and the shaft sleeve 373. 
The inlet 316 into the chamber 315 is formed by the 

lip. 331 which fits into an opening in the wall structure 
314. The circumferentially spaced ribs 372 are posi 
tioned within the channel 370 formed by the wall struc 
ture 314. The channel 370 conducts fluid from the 
source of fluid, being pumped to the inlet 316. 
A gear rack 334 is attached to the outer end 376 of 

the shell 371 of the wall member 328. Gear means are 
mounted on the housing 310 and engage the rack 334 for 
moving the wall member 328 axially relative to the im 
peller 344. The gear means illustrated consist of pin 
ions 333, spur gears 339, actuating gears 340, a hand 
wheel 341 and a chain drive 345. 
The position of the lip 331 relative to the impeller 344 

determines, the volume of fluid being recirculated through 
the fluid return passage and through the impeller 344. 
The wall members 328 are reciprocally moved axially 
relatively to the impeller 344 to open and close the fluid 
return passage 325 and hence regulate the volume of 
fluid...being. recirculated. The chain drive 345 serves to 
coordinate the reciprocal movement of the wall members 
321 relative to the impeller 344, - - 
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... In operation the fluid. being pumped enters the channel 
370, flows between the circumferentially spaced ribs 372, 
through the inlet 316 into the pumping chamber 315 
where it is acted upon by the impeller 344. The wall 
members. 328 are moved axially relative to the impeller 
in the same way as the wall members 228 are moved...in 
the pump in Fig. 5. The lip 331 cooperates with the 
impeller 344 to regulate...the volume of fluid, being re 
circulated through the fluid return passage and hence the 
volume of fluid, being discharged by the pump. . . . . . . . 

Fig. 6. shows a modified means, cooperating with th 
housing: 110 for varying the axial extent of the communi 
cation between the fluid return passage. 125 and the intake 
120 in which the impeller 111 can be reciprocated for 
varying the axial extent of the communication between 
the fluid return passage. 125 and the intake 120. The 
surface portion 123 of impeller. 111 is spaced apart from 
the opposed inner wall.structure surface, portion. 124 to 
define fluid, return passage. 125. The housing 110 has 
wall structures.114 forming the impeller chamber 115. 
A wear ring or wall member 128 is mounted in the wall 
structure to define an inlet. 116 into the chamber 115. 
A centrifugal single suction, impeller, 111, having a fluid 
confining pumping passageway119, which terminates in 
intake and discharge ends 120 and 121, respectively, is 
mounted for rotation within the impeller chamber 115 
on a rotatable shaft 112. The intake. 120, and discharge 
end. 121-are disposed adjacent inlet 116 and outlet. 117, 
respectively...The shaft. 112 is carried at the impeller 
end by a bearing assembly. A seal assembly 113 is car 
ried by the reciprocating structure. 150. The shaft. 112 
has an externally splined section 151, which intercon 
nects with an internally splined section of the driven 
rotatable element 152. The driving means (not shown) 
drives the element 152. The bulk of the shaft 112 is 
rotatably supported in ball bearings: 153, which are ear 
ried by the reciprocating structure, 150. The reciprocat 
ing structure 150 has a carrier, 154, which rests, on the 
bed plate 155. The carrier 154 is in tongue and groove 
engagement with the bed plate 155 and is free to move 
axially with respect to the bed plate 155, but... is fixed 
against rotation. The reciprocating structure 150, can 
be moved axially toward and away from the housing 110 
by rotation of the actuating screw 162. 
Opening and closing of the fluid return passage 125 

is effected by the hand wheel 161 which is connected 
with and rotates the actuating screw 162. The hand 
wheel 161 threadingly carried at one end by the bed 
plate 155 is affixed at its opposing end to the reciprocat 
ing structure 150. Clockwise rotation of the hand wheel 
161 will draw the carriage. 154 axially toward the hand 
wheel 161 opening the fluid return passage 125. Counter 
-clockwise rotation, will move; the carriage 154: away 
from the hand wheel 161 closing the fluid return pas 
sage 125. O-rings 130 seal the structure, 150 to the 
housing 110. Fig. 8 shows the position of the impeller 
111 with respect to the wall structure, 114 when the 
impeller 111 has been moved axially away from the 
wall member 128 to open the fluid return passage 125 
for receiving discharged fluid from the discharge end 
121 of the impeller 111. Deflecting means, shown as 
housing-portion 160, project over the impeller opening 
to aid in deflecting the discharged fluid into the fluid re 
turn passage 125. . . . . . . . . . . . . . . . . . . . 
The particulari embodiments of the invention illus 

trated and described herein are illustrative only. The 
invention includes such other modifications and equiva 
lents as may readily occur to those skilled in the art, 
within the scope of the appended claims. . . . . . . . . . 

It is claimed and desired to secure by Eletters Patent: 
1. A variable flow centrifugal pump comprising, in 

combination, a housing having wall structures forming a 
fluid confining chamber, said wall structures cooperating 
to form an outlet for discharging fluid from said pump, 
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6 
two open ended generally cylindrical wall members re 
ciprocally mounted in said wall structures to form a first 
and a second inlet axially spaced from each other for 
the admission of fluid into said chamber, a double suc 
tion impeller member rotatably mounted in said chamber 
and comprising a hub portion, a first set of blades co 
operating with one end. of said hub portion to define a 
first intake for. receiving fluid...to be pumped, said first 
intake axially facing said first inlet, a second set of 
blades cooperating with the other-end of said hub portion 
to define a second intake for receiving fluid to be 
pumped, said second intake spaced from said first intake 
and axially facing said second inlet, a first-wall portion 
merging with said one end of said hub portion to jointly 
present a first surface extending from the innermost point 
of fluid flow of said impeller adjacent said first inlet to 
the periphery of said impeller, a second wall portion 
merging with said other end of said hub portion and 
said first wall portion to jointly present a second surface 
extending from the innermost point of fluid flow of said 
impeller, adjacent, said second inlet to the periphery of 
said impeller, said first set of blades joining with said 
surface... to form a single set of fluid-impelling passages 
extending...between said: outlet and said first inlet, said 
second set of blades. joining with said second surface 
to form a single set of fluid impelling passages extending 
from said outlet to saidsecond inlet, said impeller mem 
ber and opposing wall structures, defining therebetween 
a first and a second fluid return passage, said first fluid 
return passage. hydraulically...connecting said outlet to 
said first intake for...recirculating fluid through said in 
peller, said second fluid return passage hydraulically con 
necting said outlet to said second intake for recirculating 
fluid through said impeller, said fluid return passages be 
ing of sufficient capacity to absorb substantially the entire 
discharge of fluid through said outlet, means for moving 
said wall members in unison axially, relatively to said 
impeller member, one of said wall members having its 
inner. end coacting. with said impeller to vary the extent 
of axial, communication between said first fluid return 
passage and said first intake, the other of said wall mem 
bers having... its inner end coacting with said impeller 
for. Varying, the axial extent of communication between 
said second fluid return passage, and said second intake. 

2. A variable flow centrifugal pump comprising, in 
combination, a housing having wall structures forming a 
fluid confining chamber, said wall structures cooperating 
to form an outlet for discharging fluid from said pump, 
two open ended generally cylindrical wall members re 
ciprocally mounted in said wall structures to form a first 
and a second inlet axially spaced from each other for 
the admission of fluid into said chamber, a double suc 
tion impeller member rotatably mounted in said chamber 
and comprising a hub portion, a first set of blades co 
operating with one end of said hub portion to define a 
first...intake for receiving fluid to be pumped, said first 
intake axially facing said first inlet, a second set of blades 
cooperating with the other end of said hub portion to 
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define a second intake for receiving fluid to be pumped, 
said. Second intake spaced from said first intake and 
axially facing said second inlet, a first wall portion merg 
ing with said one end of said hub portion to jointly pre 
sent a first surface extending from the innermost point 
of fluid flow of said impeller adjacent said first inlet to 
the periphery of said impeller, a second wall portion 
merging with said other end of said hub portion and said 
first wall portion to jointly present a second surface ex 
tending from the innermost point of fluid flow of said im 
peller adjacent said second inlet to the periphery of said 
impeller, said first set of blades joining with said surface 
to form a single set of fluid impelling passages extending 
between said outlet and said first inlet, said second set of 
blades joining with said second surface to form a single 
set of fluid impelling passages extending from said out 
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let to said, second inlet, said impeller member and oppos 
ing wall.structures defining therebetween a first and a 
Second fluid return passage, said first fluid return passage 
hydraulically connecting said outlet to said first intake 
for recirculating fluid through said impeller, said second 
.fluid return passage hydraulically connecting said outlet 
to said second intake for recirculating fluid through said 
impeller, said fluid return passages being of sufficient 
capacity to absorb substantially the entire discharge of 
fluid through said outlet, one of said wall members hav. 
ing, its inner end coacting with said impeller to vary the 
extent of axial communication between said first fluid 
return passage and said first intake, the other of said 
Wall members having its inner end coacting with said 
impeller for varying the axial extent of communication 
between said Second fluid return passage and said second 
intake, and means for interconnecting said wall members 
and for reciprocally moving in unison said wall members 
axially in opposing directions relatively to said impeller 
thereby varying the axial distance between said impeller 
member and said inner end of each of said wall members. 

3. A Yariable flow centrifugal pump comprising, in 
combination, a housing having wall structures forming a 
fluid confining chamber, one of said wall structures de 
fining an outlet for discharging fluid from said chamber, 
a shaft rotatably mounted in said housing and extending 
through said chamber, said housing defining two adjacent 
pumping sections, each of said Sections comprising 
another of said wall structures defining therein a channel, 
said other wall structure having a wall member recipro 
cally mounted therein and defining an inlet from said 
channel into said chamber, said wall member embracing 
Said shaft, an impeller mounted on said shaft for rota. 
tion therewith and having a hub portion, a set of blades 
cooperating with said hub portion to define an intake for 
receiving fluid to be pumped, said intake axially facing 
said inlet, an impeller wall portion merging with said 
hub portion to jointly present a surface extending from 
the innermost point of fluid flow of said impeller to the 
periphery of said impeller, said set of blades joining with 
said surfaces to form a single set of fluid impelling pas 
Sages extending between said outlet and said intake, said 
impeller and opposing said wall structure defining there 
between a fluid return passage hydraulically connecting 
said outlet to said intake for recirculating fluid through 
said impeller, said fluid return passage being of sufficient 
capacity to absorb substantially the entire discharge of 
fluid from said impeller, means for moving said wall 
member axially relative to said impeller, the inner end 
of said wall member coacting with said impeller to vary 
the extent of hydraulic communication between said fluid 
return passage and said intake, said impellers of each of 
said sections being positioned back to back on said shaft 
to form a double suction impeller member positionable 
within said chamber. - 

4. A Yariable flow centrifugal pump comprising, in 
combination, a housing having wall Structures forming a 
fluid confining chamber, one of said wall structures de 
fining an outlet for discharging fluid from said chamber, 
a shaft rotatably mounted in said housing and extending 
through said chamber, shaft sleeves rotatably mounted 
on said shaft, said housing defining two adjacent pump 
ing sections, each of said sections comprising another 
of said wall structures defining therein a channel and 
having a wall member reciprocally mounted therein, said 
wall member comprising a cylindrical shell embracing 
said sleeve, an annular lip positionable to coact with said 
impeller, and a plurality of circumferentially spaced ra 
dially extending ribs, for mounting said lip in the inner 
end of said shell, packing means interposed between a 
portion of said shell and said sleeve, said lip defining an 
inlet between said channel and said chamber, anim 
peller mounted on said shaft for rotation therewith and 
having a hub portion, said hub portion positioned on 
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8 
operating with said hub portion to define an intake for 
receiving fluid to be pumped, said intake axially facing 
said inlet, an impeller wall portion merging with said 
hub portion to jointly present a surface extending from 
the innermost point of fluid flow of said impeller to the 
periphery of said impeller, said set of blades joining with 
said surface to form a single set of fluid impelling pas 
sages extending between said outlet and said intake, said 
impeller and opposing said wall structure defining there 
between a fluid return passage hydraulically connecting 
said outlet to said intake for recirculating fluid through 
said impeller, said fluid return passage being of sufficient 
capacity to absorb substantially the entire discharge of 
fluid from said impeller, gear rack means connected to 
the other end of said shell, an actuating gear mounted 
on said housing and positioned to operatively engage 
said rack means for moving said wall member axially 
relative to said impeller member to vary the extent of 
hydraulic communication between said fluid return pas 
sage and said intake, said impellers of each of said pump 
ing sections being positioned back to back on said 
shaft to form a double suction impeller member posi 
tionable within said chamber. 

5. A variable flow centrifugal pump comprising, in 
combination, a housing having wall structures forming 
a fluid confining chamber, one of said wall structures de 
fining an outlet for discharging fluid from said chamber, 
a shaft rotatably mounted in said housing and extending 
through said chamber, said chamber defining two ad 
jacent pumping sections, each of said sections compris 
ing another of said wall structures defining a channel and 
having a wall member reciprocally mounted therein, said 
wall member comprising a cylindrical shell embracing 
said sleeve, an annular lip positionable to coact with said 
impeller, and a plurality of circumferentially spaced 
radially extending ribs for mounting said lip on the inner 
end of said shell, packing means interposed between a 
portion of said shell and said sleeve, said lip defining an 
inlet between said channel and said chamber, an im 
peller mounted on said shaft for rotation therewith and 
having a hub portion, said hub portion being positioned 
on said shaft intermediate said sleeves, a set of blades 
cooperating with said hub portion to define an intake for 
receiving fluid to be pumped, said intake axially facing 
said inlet, an impeller wall portion merging with said 
hub portion to jointly present a surface extending from 
the innermost point of fluid flow of said impeller to the 
periphery of said impeller, said set of blades joining 
with said surface to form a single set of fluid impelling 
passages extending between said outlet and said intake, 
said impeller and opposing said wall structure defining 
therebetween a fluid return passage hydraulically con 
necting said outlet to said intake for recirculating fluid 
through said impeller, said fluid return passage being of 
sufficient capacity to absorb substantially the entire dis 
charge of fluid from said impeller, said impellers of each 
of said pumping sections being positioned back to back 
on said shaft to form a double suction impeller member 
positionable within said chamber, and means for inter 
connecting said wall members and for reciprocally moy. 
ing in unison said wall members axially in opposing di 
rections relatively to said impeller thereby varying the 
axial distance between said impeller member and said 
lip of each of said wall members to vary the extent of 
hydraulic communication between said fluid return pas 
sages and said intakes. 

6. A variable flow centrifugal pump comprising, in 
combination, a housing having wall structures forming 
a fluid confining chamber, one of said wall structures 
having an open ended generally cylindrical wall member 
reciprocally mounted therein and describing an inlet for 
the admission of fluid into said chamber, another of said 
wall structures describing an outlet spaced from said 
inlet for discharging fluid from said chamber, a fluid 
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comprising a plurality of blades having axially extend 
ing free ends, a hub portion defining with said blades an 
intake for receiving fluid to be pumped, said intake axial 
ly facing said inlet, and an impeller wall portion merg 
ing with said hub portion to jointly present a surface 
continuous from the axis of said impeller member to 
the periphery thereof, said surface joining with said blades 
to form in said impeller member a single set of fluid im 
pelling passages extending between said inlet and said 
outlet, said impeller member and said one wall structure 
defining therebetween a fluid return passage hydraulical 
ly connecting said outlet to said intake for recirculating 
fluid through said impeller, said return passage being of 
sufficient capacity to absorb substantially the entire dis 
charge of fluid through said outlet, external means di 
rectly engaging said wall member for reciprocally mov. 
ing said wall member axially relatively to said impeller 
member to overlap the axially extending free ends of 
said blades, said external means being independent of 
responses from said fluid to selectively position and main 
tain the inner end of said wall member in cooperating 
alignment with said impeller member for varying the 
extent of hydraulic communication between said fluid 
return passage and said intake while said pump is op 
erating. 

7. A variable flow centrifugal pump comprising, in 
combination, a housing having wall structures forming 
a fluid confining chamber, one of said wall structures 
having an open ended generally cylindrical wall member 
reciprocally mounted therein and describing an inlet for 
the admission of fluid into said chamber, another of said 
wall structures describing an outlet spaced from said 
inlet for discharging fluid from said chamber, a fluid 
impeller member rotatably mounted in said chamber and 
comprising a plurality of blades having axially extend. 
ing free ends, a hub portion defining with said blades an 
intake for receiving fluid to be pumped, said intake axial 
ly facing said inlet, and an impeller wall portion merg 
ing with said hub portion to jointly present a surface con 
tinuous from the axis of said impeller member to the 
periphery thereof, said surface joining with said blades 
to form in said impeller member a single set of fluid im 
pelling passages extending between said inlet and said 
outlet, said impeller member and said one wall structure 
defining therebetween a fluid return passage hydrau 
lically connecting said outlet to said intake for recirculat 
ing fluid through said impeller, said return passage being 
of sufficient capacity to absorb substantially the entire 
discharge of fluid through said outlet, external means 
mounted on said pump housing engaging said wall mem 
ber for reciprocally moving said wall member axially 
relatively to said impeller member to selectively estab 
lish and maintain the capacity of said return passage in 
dependent of responses from said fluid while said pump 
is operating, said wall member having an integrally 
formed annular lip defining its inner end, said inner end 
of said lip having a curved inner surface in complementary 
overlapping relation with said axially extending free 
ends of said impeller member for varying the axial ex 
tent of the communication between said fluid return pas 
sage and said intake while said pump. is operating. 

8. A variable flow centrifugal pump comprising, in 
combination, a housing having wall structures forming a 
fluid confining chamber, one of said wall structures hav 
ing an open ended generally cylindrical wall member 
reciprocally mounted therein and describing an inlet for 
the admission of fluid into said chamber, another of said 
wall structures describing an outlet spaced from said in 
let for discharging fluid from said chamber, a fluid im 
peller member rotatably mounted in said chamber and 
comprising a plurality of blades having axially extending 
free ends, a hub portion defining with said blades an in 
take for receiving fluid to be pumped, said intake axially 
facing said inlet, and an impeller wall portion merging 
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with said hub portion to jointly present a surface con 
tinuous from the axis of said impeller member to the 
periphery thereof, said surface joining with said blades 
to form in said impeller member a single set of fluid im 
pelling passages extending between said inlet and said 
outlet, said impeller member and said one wall structure 
defining therebetween a fluid return passage hydraulically 
connecting said outlet to said intake for recirculating fluid 
through said impeller, said return passage being of Suffi 
cient capacity to absorb substantially the entire discharge 
of fluid through said outlet, external means engaging said 
wall member for reciprocally moving said wall member 
axially relatively to said impeller member to selectively 
control and maintain the discharge of said pump from 
maximum to substantially near zero capacity independent 
of responses from said fluid while said pump is operat 
ing, said wall member having a cylindrical lip defining 
its inner end and overlapping said axially extending free 
ends of said impeller member for varying the axial ex 
tent of the communication between said fluid return pas 
sage and said intake. 

9. A variable flow centrifugal pump comprising, in con 
bination, a housing having wall structures forming a 
fluid confining chamber, one of said wall structures hav 
ing an open ended generally cylindrical wall member 
reciprocally mounted therein and describing an inlet for 
the admission of fluid into said chamber, another of said 
wall structures describing an outlet spaced from said inlet 
for discharging fluid from said chamber, a fluid impeller 
member rotatably mounted in said chamber and compris 
ing a plurality of blades having axially extending free ends, 
a hub portion defining with said blades an intake for 
receiving fluid to be pumped, said intake axially facing 
said inlet, and an impeller wall portion merging with said 
hub portion to jointly present a surface continuous from 
the axis of said impeller member to the periphery there 
of, said surface joining with said blades to form in said 
impeller member a single set of fluid impelling passages 
extending between said inlet and said outlet, said im 
peller and said one wall structure defining therebetween a 
fluid return passage hydraulically connecting said outlet 
to said intake for recirculating fluid through said impeller, 
said return passage being of sufficient capacity to absorb 
substantially the entire discharge of fluid through said 
outlet, the inner end of said wall member defining a lip 
having a curved inner surface in complementary over 
lapping relation with said axially extending free ends of 
said impeller member, said inner end of said wall mem 
ber coacting with said impeller member for varying the 
extent of hydraulic communication between said fluid re 
turn passage and said intake, and means for reciprocally 
moving said wall member axially relatively to said im 
peller member to selectively control the discharge of said 
pump from minimum to substantially near zero capacity 
while said pump is operating, said means comprising axial 
ly extending racks affixed to the periphery of said wall 
member, rotatable pinions engaging said racks, and means 
external to said housing and connected to said pinions 
for rotating said pinions and reciprocating said racks. 
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