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(57) ABSTRACT 

An impeller assembly for centrifugal pumps that enables 
self-priming in a relatively short time period includes an 
impeller and at least one Winglet (e.g., siX Winglets With a 
trapezium cross-sectional shape). The impeller includes an 
impeller body With an eye opening therein. The eye opening 
is con?gured for the passage of a ?uid (e.g., Water) there 
through When the impeller assembly is in use. The impeller 
body also includes at least one vane, With a leading end, 

disposed about the eye opening. The at least one Winglet is 
positioned to protrude into the eye opening of the impeller 
body and may, for example, be coupled to the leading end of 
the vane. 
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IMPELLER ASSEMBLY FOR CENTRIFUGAL 
PUMPS 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention relates, in general, to pump 
assemblies and, in particular, to impeller assemblies for 
centrifugal pumps. 

[0003] 2. Description of the Related Art 

[0004] Centrifugal pumps are Widely used in chemical, 
food, irrigation and other industries to pump a variety of 
liquids (e.g., Water) and liquid-solid mixtures. Centrifugal 
pumps are a type of kinetic energy pump that imparts energy 
to a liquid through centrifugal force produced by a rotating 
impeller. The energy is used to increase the pressure of the 
liquid and move the liquid from one point to another. 

[0005] FIG. 1 is a simpli?ed cross-sectional depiction of 
a conventional centrifugal pump 10 that includes a station 
ary casing 12 and an impeller 14 With curved vanes 16 (also 
referred to as “blades” and shoWn as lines for simplicity) and 
an axially-disposed eye opening 18. Rotation of impeller 14, 
and thus curved vanes 16, (e.g., by a motor [not shoWn] 
operatively coupled to impeller 14) Within stationary casing 
12 reduces the pressure at eye opening 18 of the impeller, 
causing liquid to How into eye opening 18 from a suction 
inlet (e.g., an intake pipe, not shoWn). 

[0006] Curved vanes 16 are con?gured to accelerate and 
direct the liquid aWay from eye opening 18. Rotating curved 
vanes 16 of impeller 14 direct the liquid outWard by cen 
trifugal force, into stationary casing 12 and subsequently out 
a discharge eXit 20. The accelerated outWard How of the 
liquid (i.e., from eye opening 18 toWards stationary casing 
12) reduces the pressure at eye opening 18, alloWing more 
liquid to enter eye opening 18. 

[0007] A draWback of centrifugal pumps is that they must 
be “primed” prior to use. “Priming” is the addition of liquid 
to the casing in order to displace (i.e., evacuate) any 
entrained air, create a liquid seal Within the casing and, 
thereby, prepare the pump for the initiation of liquid ?oW 
therethrough. Although self-priming centrifugal pumps (i.e., 
a centrifugal pump that is con?gured to automatically 
remove [evacuate] air from the suction inlet and that may 
handle liquids, gases and liquid-gas mixtures) are knoWn, 
the time period required to complete a self-priming process 
in such self-priming centrifugal pumps may be undesirably 
long. 
[0008] Still needed in the ?eld, therefore, is a self-priming 
centrifugal pump that may complete a self-priming process 
in a relatively short time period. In addition, the self-priming 
centrifugal pump should be or a relatively simple and easily 
manufactured structure. 

BRIEF SUMMARY OF THE INVENTION 

[0009] The present invention provides an impeller assem 
bly for centrifugal pumps that enables self-priming in a 
relatively short time period. In addition, the impeller assem 
bly is of a relatively simple and thus easily manufactured 
construction. 

[0010] An impeller assembly for a centrifugal pump 
according to one exemplary embodiment of the present 
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invention includes an impeller and at least one Winglet. The 
impeller includes an impeller body With an eye opening 
therein. The eye opening is con?gured for the passage of a 
?uid (e.g., Water) therethrough When the impeller assembly 
is in use. The impeller body also includes at least one vane, 
With a leading end, disposed about the eye opening. The 
Winglet(s) are positioned to protrude into the eye opening of 
the impeller body and may, for eXample, be coupled to the 
leading end of the vane. 

[0011] The provision of Winglet(s) in the eye opening of 
impeller assemblies according to one eXemplary embodi 
ment of the present invention has been demonstrated to 
signi?cantly reduce the time period required for a self 
priming process When such impeller assemblies are used in 
centrifugal pumps. It is postulated, Without being limiting, 
that this reduction is due to tWo effects. First, When in 
motion during use of the impeller assembly, the Winglet(s) 
provide an air-foil-like dynamic With the eye opening that 
creates a vacuum-differential (also referred to as “lift”) 
effect. The vacuum differential (“lift”) effect enhances the 
evacuation of gas (e.g., air) from the centrifugal pump 
during a self-priming process. Second, moving Winglet(s) 
serve to divide any gas bubbles (e.g., air bubbles) With 
Which they come into contact into smaller gas bubbles. The 
smaller gas bubbles are more readily entrained in liquid 
passing through the centrifugal pump and, therefore, quickly 
evacuated from the centrifugal pump. 

[0012] Furthermore, the inclusion of Winglets in an impel 
ler assembly according to one eXemplary embodiment of the 
present invention results in simple and easily manufactured 
impeller assembly. 
[0013] A better understanding of the features and advan 
tages of the present invention Will be obtained by reference 
to the folloWing detailed description that sets forth illustra 
tive embodiments, in Which the principles of the invention 
are utiliZed, and the accompanying draWings 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0014] FIG. 1 is a simpli?ed cross-sectional depiction of 
a conventional centrifugal pump; 

[0015] FIG. 2A is a simpli?ed cross-sectional depiction of 
an impeller assembly according to one eXemplary embodi 
ment of the present invention; 

[0016] FIG. 2B is a simpli?ed cross-sectional depiction of 
the impeller assembly of FIG. 2A along line A-A. 

[0017] FIG. 3 is a draWing depicting the cross-sectional 
shape of a Winglet included in one embodiment of the 
present invention; and 

[0018] FIGS. 4A, 4B and 4C are simpli?ed left-side, edge 
and right-side depictions, respectively, of an impeller body 
included in one embodiment of the present invention. 

DESCRIPTION OF PREFFERED EXEMPLARY 
EMBODIMENTS 

[0019] FIGS. 2A and 2B are simpli?ed depictions of an 
impeller assembly 100 for use in a centrifugal pump in 
accordance With one exemplary embodiment of the present 
invention. Impeller assembly 100 includes an impeller 102 
and siX Winglets 104 (shoWn in cross-section in FIG. 3). 
Impeller 102 includes a ?rst impeller body 106 With an eye 
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opening 108 therein, a second impeller body 110 (through 
Which eye opening 108 also passes) and a keyWay 112. Eye 
opening 108 is con?gured for the passage of ?uid (e.g., 
Water) therethrough When impeller assembly 100 is in use in 
a centrifugal pump. 

[0020] Winglets 104 are con?gured to protrude Within eye 
opening 108 (see, for example, FIG. 2B) of impeller 102 
and are also con?gured for movement in a predetermined 
pattern (e.g., the circular pattern indicated by arroW A of 
FIGS. 2B and 3) When impeller assembly 100 is in use in 
a centrifugal pump. 

[0021] Referring to FIGS. 4A-4C, ?rst impeller body 106 
includes six curved vanes 114 disposed Within eye opening 
108. Each of the curved vanes 114 has a leading edge 116 
that is located proximal to eye opening 108. First impeller 
body 106, curved vanes 114 and Winglets 104 may be 
formed of any suitable material knoWn to one skilled in the 
art including, but not limited to, PET White plastic. 

[0022] In the embodiment of FIGS. 2A, 2B, and 4A-4C, 
a Winglet 104 is coupled to the leading edge 116 of each 
curved vane 114 by, for example, being formed as a unitary 
Whole With curved vanes 114 of ?rst impeller body 106. 
Preferably, each Winglet 104 is machine or molded as a solid 
part of a corresponding impeller vane but may also be a 
separate piece coupled appropriately, as one skilled in the art 
Will understand, to a corresponding leading edge. Therefore, 
When ?rst impeller body 106 and curved vanes 114 are 
rotated (e.g., at a rotation speed in the range of 10 rpm to 
3,500 rpm), Winglets 104 move in a circular pattern Within 
eye opening 108. 

[0023] Preferably, entrance vane angles are selected from 
a chart provided in various engineering books, such as, for 
example, “The Pump Hand Book.” Such a chart alloWs one 
skilled in the art to select a preferred vane entrance angle 
using desired impeller ef?ciency and impeller speci?c 
speed. 
[0024] Winglets 104 are con?gured to operate as rudimen 
tary Wings (i.e., airfoils) during movement in the predeter 
mined pattern. This airfoil characteristic of Winglets 104 is 
illustrated in FIG. 3. Winglets 104 have a trapeZium (either 
quadrilateral or trapeZoidal) cross-sectional shape and may 
be considered to possess a “top” side 200 and a “bottom” 
side 202. Thus, Winglets 104 substantially ?ll corresponding 
vanes 114 as may be seen in FIG. 4C and therefore the 
trapeZium shape is preferable. The dimensions of sides 200, 
202 are likeWise selected to substantially ?ll vanes 114. 
Once apprised of the present disclosure, one skilled in the art 
Will recogniZe that other Winglets of other cross-sectional 
shapes may be employed such as, for example, triangular or 
oblong cross-sectional shapes. 

[0025] When a ?uid (e.g., Water or air) ?oWs past Winglet 
104 it travels farther along top side 200 than over bottom 
side 202 (as illustrated by the dashed arroWs of FIG. 3) 
creating a vacuum differential or lift effect Within eye 
opening 108. This effect facilitates evacuation of gas from a 
centrifugal pump during a self-priming process. In addition, 
the movement of Winglet 104 serves to divide (i.e., break 
up) large air bubbles into smaller gas bubbles that are more 
readily mixed With liquid and evacuated during a self 
priming process. 
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[0026] The provision of Winglet(s) that protrude into the 
eye opening of impeller assemblies according to one exem 
plary embodiment of the present invention has been dem 
onstrated to signi?cantly reduce the time period required for 
self-priming processes. For example, test results indicate 
that a conventional self-priming centrifugal pump that 
required ?ve minutes to complete self-priming When pump 
ing Water required only thirty seconds When Winglets Were 
provided in the eye opening of the centrifugal pump. 

[0027] It should be understood that various alternatives to 
the embodiments of the invention described herein may be 
employed in practicing the invention. It is intended that the 
folloWing claims de?ne the scope of the invention and that 
structures Within the scope of these claims and their equiva 
lents be covered thereby. 

What is claimed is: 
1. An impeller assembly for a centrifugal pump, the 

impeller assembly comprising: 
an impeller, the impeller including: 

an impeller body With an eye opening therein, the eye 
opening con?gured for the passage of a ?uid there 
through When the impeller assembly is in use; 

at least one vane disposed about the eye opening, the at 
least one vane having a leading end; and 

at least one Winglet positioned to protrude into the eye 
opening of the impeller body. 

2. The impeller assembly of claim 1, Wherein a cross 
section of the Winglet is trapeZoidal in shape. 

3. The impeller assembly of claim 1, Wherein a cross 
section of the Winglet is triangular in shape. 

4. The impeller assembly of claim 1, Wherein a cross 
section of the Winglet is oblong in shape. 

5. The impeller assembly of claim 1, Wherein the impeller 
body and Winglet are con?gured as a unitary Whole. 

6. The impeller assembly of claim 5, Wherein the at least 
one Winglet is coupled to the leading edge of the at least one 
vane. 

7. The impeller assembly of claim 6, Wherein there are six 
vanes and six Winglets and each of the six Winglets is 
coupled to a leading edge of a different vane. 

8. The impeller assembly of claim 1, Wherein the impeller 
assembly is con?gured for use in a self-priming centrifugal 
pump. 

9. An impeller assembly for a centrifugal pump, the 
impeller assembly comprising: 

a rotatable impeller, the impeller including: 

an impeller body With an eye opening therein, the eye 
opening con?gured for the passage of a ?uid there 
through When the impeller assembly is in use; 

at least one vane disposed about the eye opening, the at 
least one vane having a leading end; and 

at least one Winglet coupled to the leading edge of the 
at least one vane and positioned to protrude into the 
eye opening of the impeller. 

10. The impeller assembly of claim 9, Wherein there are 
six vanes and six Winglets. 

* * * * * 


