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i Ciaim. (Cl. 103-114) 
The invention described herein relates to the construc 

tion of integrally formed non-metallic impellers and the 
method of forming such impellers. 
More specifically the invention is directed to an im 

proved thermoplastic material impeller of the type gen 
erally used in centrifugal fans or pumps. 

In prior art devices of this nature the usual impeller is 
constructed from a plurality of different parts. Ordinarily 
a hub and base are machined or cast from metal and 
then a plurality of circumferentially spaced vanes or 
paddles are welded on or affixed to the base and/or hub 
in Some manner. Other metal impellers have been con 
structed wherein the vanes were integrally formed with 
the base. In either case the impeller was rather heavy 
and unsuitable for use where weight was a consideration. 

In order to meet the present day demands for a rela 
tively light weight impeller subsequent improvements 
Were made. At present lighter weight impellers are usual 
ly constructed from plastic and metal parts or solely from plastic. 

Impellers constructed from a combination of plastic 
and metal components have several inherent disadvan 
tages. First, separate operations are required to form the 
different parts, and second the subsequent assembly of 
these parts involves additional labor. Another disad 
vantage is that the parts being mechanically joined to 
gether are more subject to failure than the parts in an 
integrally formed impeller. 

In constructing impellers formed solely from plastic, a 
quantity of fluid plastic material is injected into a mold 
and allowed to harden. The result is a rotor having a 
fair degree of rigidity and strength. However, as the 
prior art discloses, in order to have strength and rigidity, 
plastic impellers are solid in construction. This construc 
tion requires a considerable amount of plastic material 
to form the impeller, also a relatively complicated ap 
paratus is necessary to perform the molding operation. 
An object of the present invention is to overcome the 

disadvantages of the prior art devices by constructing an 
improved non-metallic impeller having integrally formed 
hollow vanes or paddles. 

Another object of this invention is an improved non 
metallic impeller with hollow vanes having side walls 
diverging from their apex to the base affording consider 
able strength and rigidity. 
Another object of the invention is an improved non 

metallic impeller having its connection to the shaft at 
the center of gravity of the wheel. 

Another object of the invention is an improved non 
metallic impeller which is very light in weight, and 
economical to manufacture. 

Another object of the invention is an improved method 
of forming non-metallic impellers or the like. 

Other objects and advantages of this invention will be 
readily appreciated by reference to the following detailed 
description when considered in connection with the ac 
companying drawings wherein: 
FIGURE 1 is a top plan view showing the completed 

impeller and the position of the blades with respect to 
the base and hub. 
FIGURE 2 is a bottom plan view of the impeller show 

ing the openings in its underside which define the hol 
low areas of the vanes. 
FIGURE 3 is a side elevation of FIGURE 1 with parts 
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in section showing the extended hub portion and the in 
tegral construction of one of the hollow vanes. 
FIGURE 4 is an enlarged cross section of one of the 

vanes showing the hollow construction and the upwardly 
converging side walls. In dotted line is shown a portion 
of the mold in which the impeller is formed. The impel 
ler can be formed also by a positive model which has the 
advantage of being cheaper and less heavy. 
FIGURE 5 is similar to FIGURE 4 showing an alter 

nate type of mold in dotted lines. 
FIGURE 1 shows an impeller 10 which has a plurality 

of circumferentially spaced hollow vanes 12 projecting 
upwardly from a base member 14. A hub 16 through 
which a power shaft, not shown, passes is centrally located 
in the base member 14. 

In FIGURE 2 there is shown the underside of the im 
peller 10. The openings 20 in the base member 14 are 
the cavities in the hollow vanes 12. 
As shown in FIGURE 3, the hub 16 projects upwardly 

from the base member 14 in the same direction as the 
vanes 12. The hollow vanes 12 are shown as extending 
radially outwardly from the hub 16, to a point adjacent 
the outer peripheral edge 18 of the base member 14. 
The hub 16 is projected upwardly from the base 14 

to the center of gravity of the impeller 10 which is be 
tween the upper edges of the vanes 12 and the base mem 
ber 14. By forming the hub in this manner there will be 
relatively no deformation or flexing of the impeller at 
high revolutions. Also shown in FIGURE 2 is a side 
elevation in cross section of one of the hollow vanes 12. 
The vanes as shown are integrally formed with the hub 
6 and the base member 14. 
FIGURE 4 illustrates one of the hollow vanes 12 in 

cross section showing the continuous walls 22, and 24. 
The walls 22 and 24 converge upwardly from the base 
member 4 to a rounded apex 26. By forming the vanes 
2 substantially V-shaped they will have the necessary 

strength and rigidity to resist the centrifugal force devel 
oped during rotation at high speed and also resist the 
pressure of the fluid being moved. 

In dotted lines there is shown a portion of the mold 
28 in which the impeller 10 is formed. The mold 28 
has a plurality of cavities 30, one of which is shown, 
corresponding in number to the number of vanes which 
are to be formed on the impeller. There are also por 
tions of the mold (not shown) wherein the base member 
and hub portion are formed. In forming the impeller a 
sheet of thermoplastic material is positioned in mold 28. 
The thermoplastic material is heated in order to soften it 
to a workable state and it is then subjected to a molding 
pressure differential. This causes the softened thermo 
plastic sheet to conform to the configuration defined by 
the interior wall surfaces of the mold i.e., the plastic will 
be drawn or forced into the mold cavities forming the 
hollow vanes 12, integral base member 14, and hub 16. 

Referring to FIGURE 5 there is shown in dotted lines 
an alternate type of mold 32 which can be used to form 
the impeller. In this instance, the mold rather than being 
provided with a plurality of cavities has a positive con 
figuration. The thermoplastic material when softened and 
subjected to a molding pressure differential will be caused 
to conform to the mold surfaces. The resultant impeller 
will have a configuration as previously described. 
The molding method used can be of either the vacuum 

or direct pressure type with a negative or a positive model. 
Although the invention has been described in its pre 

ferred form, it is to be understood that it is not limited 
to the details of construction as shown as many modifica 
tions will be readily apparent to those skilled in the art, 
and all Such modifications are to be considered within the 
Scope and spirit of the appended claims. 



8,095,822 
; 3 

What is claimed is: 
An impeller unitary in structure and composed wholly 

of thermoplastic material, including a base member hav 
ing an integral centrally located portion forming a hub, 
and having integral wall members extending upwardly 
from said base member, said wall members converging at 
their tops to form a plurality of substantially V-shaped 
circumferentially spaced hollow vanes opening downward 
ly through said base member, said vanes extending from 
a point adjacent the periphery of said base member to 
said hub, and said hub extending upwardly from said 
base member to the vertical center of gravity of said 
impeller between the upper edge of said vanes and said 
base member. 
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