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This invention relates generally to centrifugal pumps 
and more particularly to self-priming centrifugal pumps 
adapted to be operated at different capacities or heads 
by substintution of impellers of varying diameter for 
one another depending on the variation in capacity or 
head desired. . 

In self-priming centrifugal pumps, it is the present prac 
tice to obtain varying heads and capacities by varying the 
speed of the impeller through the use of a cumbersome 
belt drive or a slow speed motor which is also undesirable 
because of large frame sizes. 
Where constant speed motors are utilized to drive 

self-priming centrifugal pumps of the recirculation pas 
sage type, in order to vary the head or capacity of the 
pump, it is necessary to vary the size of the impeller 
diameter. It has been found, however, that relatively 
small variations in the diameter of an impeller for a 
?xed volute chamber will unduly affect the priming time 
required for the pump. This is especially the case where 
the diameter of the impeller is reduced. 
The present invention overcomes this problem by pro- ‘ 

viding a self-priming centrifugal pump having means 
thereon for varying the head or capacity of the pump 
which includes a casing having a volute adapted to accom 
modate an impeller or impellers having diameters sized 
between the predetermined minimum and predetermined 
maximum limits for the particular volute, and means 
forming a plurality of spaced tongues in said casing de 
?ning a recirculation port therebetween which may be 
sized or varied to ?t the particular impeller so that the 
operative relation between the recirculation port, the 
tongues and the impeller periphery will provide rapid 
self-priming characteristics for the centrifugal pump. 

Said another way, it is an object of the present inven 
tion to provide in a self-priming centrifugal pump means 
to coact with replaceable impellers of varying diameters 
which functions to maintain the necessary pressure dif 
ferential between the separation chamber for the pump 
and the point of return in the volute chamber in which 
the impeller operates to provide rapid self-priming char 
acteristics for the pump. 

Further objects and advantages of the invention will 
become evident from the following description with ref 
erence to the accompanying drawings in which: 

Figure l is a side view, partly in section, of the self 
priming centrifugal pump embodying the invention. 

Figure 2 is a section taken on line 2—2 of Figure 1. 
Figure 3 is a plan view taken on line 3—3 of Figure 1. 
Figure 4 is a fragmentary side view of a self-priming 

centrifugal pump of the same type shown in Figure 1 
showing a modi?ed form of the present invention. 

Figure 5 is a perspective view of the recirculation port 
and the con?ning tongue elements for the modi?ed form 
of the invention in Fig. 4. . 

Figure 6 is a fragmentary side view partly‘in section 
of a self-priming centrifugal pump of the type shown in 
Figure 1 showing a further modi?ed form of the present 
invention. 
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Figure 7 is a plan view taken on line 7--7 of Figure 6. 
Figure 8 is a side view of the further modi?ed form of 

recirculation tube element and the con?ning tongue shown 
in Figure 6. 

Figure 9 is a top view of the recirculation tube and 
con?ning tongue elements shown in Figure 8 

Referring to the drawings, Figures 1 and 2 show a self 
priming centrifugal pump generally designated 1 which 
includes a casing 2 having a volute or working chamber 
3 into which a shaft 4 will extend through the packing 
gland 5 provided on one side of the casing 2. An im 
peller 6 disposed in the volute is mounted on the end of the 
shaft 4 by any suitable means such as threaded member 
7 so that the impeller is ?xed to and rotatable with the 
shaft 4. The shaft 4 and impeller 6 will be rotated by 
any suitable type of prime mover, not shown, such as 
an electric motor which is preferably directly coupled to 
the shaft 4 in the manner well known in the art and hence 
not more fully shown or described herein, it being under 
stood that a belt drive or a slow speed motor could be 
utilized as the driving means in the present invention with 
out departing from the spirit thereof. 
At a point in the casing substantially tangential to the 

volute or working chamber 3 a discharge outlet 8 is 
. provided and a discharge ?ange 9 is formed on the por 
tion of the casing about or including the discharge outlet. 
Formed integrally with the casing at a point adjacent 
the discharge outlet is an inwardly projecting portion 10 
which in assembled position segregates or acts to separate 
the discharge portion or outlet 8 from the volute fromlthe 
portion of the volute remote from the discharge outlet. 
The side of the casing remote from the side having the 
packing gland 5 is closed by a combined cover plate and 
trap mechanism 11 which has a ?ange 12 to provide means 
for connecting the member 11 to the casing as by circum 
ferentially spaced threaded members 13 which extend 
therethrough into the casing.‘ The member 11 is further 
provided with an opening as at 14 to form the suction 
opening for the casing 2 all of which is clearly shown in 
Figure 2 of the drawings. 

Figure 2 further shows that in the assembled relation 
ship the inner face of the cover plate and trap mechanism 
11 engages as at 15 the side face of the inwardly project 
ing portion 10 so that the inwardly projecting portion 
can operate to provide the desired segregation between the 
discharge outlet and the remote portions of the volute 
relative thereto. 
The inwardly projecting portion 10 has a bore therein 

extending substantially parallel-to the discharge outlet 
which forms a recirculation port 16, the leading tongue or 
front edge 17 and the trailing tongue or rear edge 18 
of the inwardly projecting portion 10 acting as the con 
?ning boundaries for the recirculation port. The radial 
position of the respective innermost edges or ends of the 
leading tongue 17 and the trailing tongue 18 will always 
be in close clearance relation with the outer periphery 
of the particular impeller 6 mounted in the volute as is 
clearly shown in Figures 1 and 2 of the drawings. 

Since the inwardly projecting portion 10 is formed 
integrally with the casing this form of the invention shown 
in Figure 1 is referred to as the ?xed length recircula 
tion port type to distinguish it from the variable length 
recirculation port type illustrated in the form of the in 
vention shown in Figures 4 and 6 of the drawings and 
hereinafter described. 

In this ?xed length recirculation port type of construc 
tion the diameter of the impellers can only be varied by 
cutting the‘ leading and trailing tongues 17 and 18 of the 
inwardly projecting portion 10 to provide the desired 

' " radial position of these elements relative to the periphery 
of the particular impeller disposed in the volute. Thus, 



2,831,484 
3 

the‘impeller diameters can only be varied inv this-type or 
form of the invention from a predetermined minimum to 
a predetermined maximum diameter, and once out only 
impellers of larger diameter up to the physical limits of 
the construction can be mounted in the volute but never 
impellers of a lesser diameter. In the modi?ed form of 
the invention hereinafter described, impellers of greater 
or lesser diameters can be inserted in the volute to- se 
cure any desired variation in head andcapacity within the 
predetermined-minimum and maximum diameter limits 
for the impellers that can be ?tted to the particular 
casing. 

Figures 1 and 2 further show a; housing 19 forminga 
separation chamber 20 as connected by its ?ange 2}‘ to 
the discharge ?ange 9 of the casing 2. The separation 
chamber is generally of cylindrical form and has a parti 
tion 22 extending inwardly into the chamber a short dis‘ 
tance parallel to the line of ?uid ?ow which is in align 
ment with the outer end of the leading tongue 17 so that 
an inlet port 23 and a return port 24 formed by the parti 
tion in the separation chamber will be in alignmentwith 
the respective discharge outlet 9 and recirculation port 
16 in the casing. A gasket 25 and threaded members 25 
provide the necessary means of connecting the respective 
?anges in ?uid tight engagement. 
The important factor in the success of priming a pump 

is the ?ow rate with which the ?uid, free of air, returns 
from the separation chamber through the recirculation 
port to the volute chamber during the priming cycle. 
This rate is a function of the differential pressure in the 
separation chamber and at the point A at the outlet of 
the recirculation port 16. In the present invention, by 
reason of the spaced relation of the leading tongue 17 
and the trailing tongue 18 and the angle therebetween so 
that the respective tongues are maintained in close clear 
ance relation to the periphery of the impeller 6 regardless 
of the size, the desired differential pressure is obtained 
to produce the rapid self-priming characteristics desired 
in this type of centrifugal pump. 

Operation 

During initial operation or at any time when the pump 
has been drained the pump may be ?lled through the 
?lling opening shown at 27 or through the Vent that is 
customarily provided in the casing of this type pump. 
Generally, however, where the pump has been in opera 
tion, su?icient water will be retained in the volute or 
working chamber 3 and the cover and suction trap ele— 
ment 11 for priming the pump. With this priming ?uid 
present, the prime mover, not shown, may be placed in 
operation to rotate the shaft 4 and impeller 6. 
The rotation of the impeller will pass ?uid into the 

separation chamber 20' through the discharge outlet 8 and 
inlet port 23. In the separation chamber the air in the 
?uid is separated therefrom and the ?uid, free of air, is 
returned through return port 24 and recirculation port 
16 to the volute 3 by reason of the differential pressure‘ 
effected as above described. This process keeps repeat 
ing itself until all the air is exhausted from the suction 
leg, not shown, to which the inlet 28 of the combined 
cover and trap element will be connected. 

After the air is exhausted the pump continues to pump 
the ?uid present through the discharge outlet 8 and inlet 
port 11 into the separation chamber 20‘where it is in turn 
passed through the pump outlet 29 to use or other de 
sired disposal. If the pump is stopped and sufficient 
water is retained in the volute chamber cover and suction 
trap elements 11 as above described the pump will be 
self-priming thereafter whenever necessary. 

If a different head or capacity is desired the pump is 
disassembled and the inwardly projecting portion 18 cut 
down to the point desired for a greater diameter impeller 
as is indicated by the phantomized lines in Figure l of 
the drawing. The new impeller may now be connected 
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4. 
to the shaft 4>>andthe pump reassembled- Since-the cut 
ting down of the leading tongue 17 and trailing tongue 
18 will be done to provide the same close clearance with 
the periphery of the new impeller, the self-priming char 
acteristics of the pump with the new impeller will be 
retained as the recirculation port will operate to return 
?uid, free of air, to the volute 3 by reason of the fact that 
the differential pressure between the separation chamber 
and the point A’ will be retained by this construction. 

Om modi?ed form of the invention. 

Figure 4 shows one modi?ed form of the'invention in 
which the impellers of varying diameters either larger or 
smaller within the physical limits of the casing‘ may be 
inserted to produce varying heads and capacities. 

Except for the modi?ed portion of the construction 
shown in Figure 4, the pump is otherwise identical in 
construction and operation to that shown in Figure l of 
the drawings and described above. Hence, only a frag 
mentary portion of the pump is illustrated. 

Thus, Figure 4 shows that the casing 42 includes a V0 
lute chamber 43 having an impeller 44 rotatedly- mount-t 
ed therein. The casing has a discharge outlet 45 about 
which is formed a discharge ?ange 46. A housing 47 
forming the separation chamber 48 has a ?ange 49 to 
provide means for connecting the housing 47 to the eas 
ing 42. 

In assembled position there is disposed between. the 
?anges 46 and 49 the connecting plate 50 of a recircula 
tion tube generally designated 51. The recirculation tube 
is held in adjusted position by the ?anges 46 and 49 and 
gasket elements 52 and 53 disposed between each of the 
respective ?anges as is clearly shown in Figure 4 of the 
drawings. 

In adjusted position the recirculation tube 51 extends 
through the discharge outlet 45 into the volute or work 
ing chamber 43 where the innermost end thereof is- dis 
posed in substantially close clearance with the periphery 
of the impeller 44 also clearly shown in Figure 4 of the 
drawings. 

Figure 5 shows that the recirculation tube member 
generally designated 51 is relatively simple in construc 
tion. The connecting plate 50 is a ?at plate-like member 
having openings 54 and 55 spaced on opposite sides of 
the center line thereof. Connected to one side of the 
connecting plate 50 about the opening 55 is an elongated 
tubular member or element 56 which extends outwardly 
or away from the side of the connecting plate to which 
it is connected. The tubular element 56 and the opening 
55 provide or form the recirculation port‘ 57 in the re 
circulation port member. The side of the recirculation 
tube 56 adjacent the discharge outlet or the front side 
thereof forms the leading tongue or edge 58 and the side 
remote or rear side forms the trailing tongue or edge 
59 which con?ne the recirculation port 57 therebetween. 
It is particularly pointed out that the leading tongue 58 
and trailing tongue 59 are disposed at an angle with re 
spect to each other so that the proper clearance between 
the end of the recirculation tube 56 and the periphery of 
the impeller 44 may be obtained. 
The recirculation tube member 56 for each particular 

recirculation tube element 51 is constructed in varying 
lengths which varying lengths correspond to the diam 
eters of the particular impellers which may be inserted 
into the pump casing 42 varying between the predeter 
mined minimum and predetermined maximum diameter 
limits of these impellers which of course is a function of 
the physical limits of the individual casings for these 
pumps as is indicated by the solid and dotted lines in Fig 
ure 4 of the drawings. When it is desired to vary the 
size of the impeller a speci?c recirculation tube member 
51 of suitable length is selected for the particular im 
peller to be installed such that by setting in the. gaskets 
52 and 53 between the recirculation port member 51 and 
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the respective ?anges 46 and 49 the desired close clear 
ance relation between the end of the recirculation tube 56 
and the periphery of the impeller will be obtained. 

In assembled position the partition 60 for the separa 
tion chamber forming the inlet port 61 and return port 62 
is disposed relative to the leading tongue 58 of the recir 
culation tube member 51 and the casing 42 whereby that 
portion of the discharge outlet 45 not included by the 
recirculation tube 56 will be in alignment with the open 
ing 54 and the inlet port 61 while the return port will be 
in alignment with the recirculation port 57, all of which 
is clearly shown in Figure 4 of the drawings. 
The operation of the type pump shown in Figure 4 

is identical with that shown in Figure 1. This construc 
tion differs from the form of the invention shown in Fig 
ure 1 only in that the impeller can be varied between the 
predetermined minimum and predetermined maximum 
diameter limits for the particular pump, i. e., either a 
larger or smaller impeller can be put into this casing or 
the impeller can be changed from a larger diameter im 
peller to a smaller diameter impeller and vice versa, with 
in the predetermined minimum and predetermined maxi 
mum limits. This is accomplished by the simple expedi 
ent of disassemblingthe pump, inserting the desired diam 
eter impeller in the casing and thereafter ?tting the proper 
length recirculation tube thereto as above described. 

It is particularly pointed out that the lateral clearances 
between the sides or the recirculation tube and the respec 
tive sides of the casing must also be in relatively close 
clearance or else the desired low pressure differential be 
tween the separation chamber and the point B at the end 
of the recirculation tube in the volute 43 will not be 
obtained by reason of the bypassing of the ?uid being 
pumped. In this respect it has been found that a maxi 
mum clearance of 1/32 of an inch on either side is allow 
able without a?ecting the operation of the pump. 

Another modi?ed form of the invention 
Figure 6 shows a second modi?cation of the present 

invention in which once again impellers of varying di 
ameters either larger to smaller or vice versa within the 
physical limits of the casing may be inserted to produce 
the varying heads and capacities desired. 

Except for the modi?ed portion of the construction as 
hereinafter described, the pump is once again otherwise 
identical in construction and operation to that form of 
the invention shown in Figure 1 of the drawings. Hence, 
only a fragmentary portion of the pump is illustrated. 

Thus, Figure 6 shows that the casing 72 includes a 
volute chamber 73 having an impeller 74 rotatably mount 
ed therein. The casing has a discharge outlet 75 about 
which is formed the discharge ?ange 76. A housing 77 
forming the separation chamber 78 has a ?ange 79 to 
provide means for connecting the housing 77 to the eas 
ing 72. 

In the casing adjacent the discharge outlet 75 is a 
threaded bore 76 in which is threadably mounted a re 
circulation tube generally designated 80 which is held 
in adjusted position by a key member 81. 

Figures 8 and 9 show that the recirculation tube mem 
ber 80 is a relatively simple construction consisting of a 
hollow cylindrical member threaded on the exterior por 
tion as at 82 and at the end remote from the threaded 
end cut on the bias as at 83 so that in assembled posi 
tion‘ the front or leading tongue 84 and the rear or trail 
ing tongue 85 form the con?ning boundaries for the re 
circulation port 36 formed by the hollow portion of the 
member 80 and the trailing tongue and leading tongue 
will be disposed in close clearance relationship with the 
impeller 74 so that the proper differential pressure be 
tween the separation chamber and the point C in the 
pump casing will be obtained. 
The recirculation tube member 80 can be threaded 

into the adjusted position and then the key 81 inserted to 
hold it in the threaded position. 
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The recirculation tube member 80 can of course be 

constructed in varying lengths as in the form of the inven 
tion shown in Figure 4 in which case for each change in 
impeller size a corresponding change will be made for 
the length of the recirculation tube member. However, 
it is believed clear that the recirculation tube member 
could be built of a single length and moved inwardly and 
outwardly by threading to provide the adjusted clearance 
relationship between the end of the recirculation port 
and the periphery of the impeller 74. 

In assembled position, as shown in Figure 6, the parti 
tion 87 for the separation chamber 78 forming the inlet 
port 88 and the return port 89 is disposed relative to the 
recirculation tube 80 and the casing 72 such that the dis 
charge outlet 75 and the inlet port 88 are in alignment 
with each other and the return port 89 and recirculation 
port 86 are in alignment with each other. 
The operation'of this type pump shown in Figure 6 

is identical with that shown in Figure 1. This construc 
tion, as in the case of the form of the invention shown 
in Figure 4, differs only in that the impeller can be varied 
as above described for the varying heads and capacities 
desired. . 

It is noted once again that the clearance between the 
sides of the recirculation tube member 80 and the sides of 
the casing are such that close clearance is provided in 
this respect. A clearance not greater than 1/{32 of an inch 
will provide the best conditions for producing the self 
priming characteristics of this pump at all the varying 
sizes of impeller diameters. 

It will be understood that the invention is not to be 
limited to the speci?c construction or arrangement of 
parts shown but that they may be widely modi?ed within 
the invention de?ned by the claims. ' 
What is claimed is:_ 
1. In a self priming centrifugal pump, a casing having 

a suction inlet and a discharge outlet, said casing having 
a volute formed therein, said volute to accommodate ro 
tatable impellers of different diameters one at a time 
wherein the particular impeller diameter may vary from 
a predetermined minimum to a predetermined maximum 
diameter, a separating chamber connected to said casing 
to receive ?uid discharged from the discharge outlet 
thereof, a detachable member comprising a tube extend 
ing into said casing and having a ?ange for ?xedly con 
necting said member between said casing and said sepa 
rating chamber, said ?ange including two flow passage 
means between said casing and separating chamber, said 
tube opening into one of said passage means and having 
leading and trailing edges at the end thereof extending 
into said casing whereby fluid is recirculated from said 
separating chamber to said casing through said tube, said 
detachable member selected for connection between said 
separating chamber and said casing including a tube of 
suf?cient length whereby the leading and trailing edges 
of said tube are in close clearance with the outer periph~ 
cry of the impeller in said pump, and gasket means dis 
posed between the separating chamber, the casing and 
the ?ange therebetween. 

2. In a‘self-priming centrifugal pump, a casing having 
a suction inlet and a discharge outlet, said casing having. 
a volute formed therein, said volute to accommodate rc 
tatable impellers of different diameters one at a time 
wherein the particular impeller diameter may vary from 
a predetermined minimum to a predetermined maximum 
diameter, a separating chamber connected to said casing 
to receive ?uid discharge from the discharge outlet there 
of, a detachable member comprising a tube extending 
into said casing and having a flange for ?xedly connect-v 
ing said member between said casing and said separating 
chamber, said ?ange including two ?ow passage means 
between said casing and said separating chamber, said 
tube opening into one of said passage means and having 
leading and trailing edges at the end thereof extending 
into said casing whereby ?uid is recirculated from said 
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separating chamber to said casing through said tube, and 
said detachable member selected for connection between 
said separating chamber and said casing including a tube 
of‘ su?icient length whereby the leading and trailing 
edges of said tube are in close clearance with the outer 
periphery of the impeller in said pump. 

3. In a self priming centrifugal pump, a casing havé 
ing a suction inlet and a discharge outlet, said casing hav 
ing a volute formed therein, said volute to accommodate 
rotatable impellers of different diameters one at a time 
wherein the particular impeller may vary from a prede 
termined minimum to a predetermined maximum di 
ameter, a separating chamber connected to said casing 
to receive ?uid discharged from the dischargeable out 
let thereof, said casing and said separating chamber hav 
ing attachment means, a detachable member comprising 
a tube extending into said casing and having a ?ange 
around said tube for ?xedly and detachably connecting 
said member to and between said attachment means, said 
tube having leading and trailing edges at the end thereof 
extending into said casing whereby ?uid is‘ recirculated 
from said separating chamber to said casing through said 
tube, and said detachable member selected for connec~ 
tion to and between said attachment means including a 
tube of su?cient length whereby the leading and trailing 
edges of said tube are in close clearancewith the outer 
periphery of the impeller in said pump; 

4. In a self priming centrifugal pump, a casing having. 
a suction inlet and a discharge outlet, said casing having 
a volute formed therein, said volute to accommodate 
rotatable impellers of different diametersv one at a time 
wherein the particular impeller may vary from a prede 
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8 
termined minimum to a predetermined maximum di 
ameter, a separating chamber connected to said casing 
to receive ?uid, discharge from the dischargeable outlet 
thereof, said casing and said separating chamber having 
attachment means, a detachable member comprising a 
tube extending into said casing and having a ?ange around 
said tube for ?xedly and detachably connecting said 
member to and between said attachment means, said tube 
having leading and trailing edges at the end thereof ex 
tending said casing whereby ?uid is recirculated from 
said separating chamber to said casing through said tube, 
said detachable member selected for connection to and 
between said attachment means including a tube of su?i 
cient length whereby the leading and trailing edges of 
said tube are in close clearance with the outer periphery 
of the impeller in said pump, and gasket means between‘ 
the attachment means on the separating chamber, the 
attachment means on the casing and the ?ange there 
between; 
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