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ABSTRACT OF THE DISCLOSURE 

A ?uid pressure conditioning impeller apparatus having 
a supported rotor mounted in a partially hollow housing, 
three or more input and output ducts communicating with 
the rotor at different radial positions, with one of the 
ducts being an input, one of the ducts being an output, 
and each of the ducts communicating with each of the 
other ducts via the rotor. 

' This invention relates generally to rotating impeller de 
vices having a plurality of entrance and discharge mani 
folds for converting the pressure and kinetic energy char 
acteristics of a ?uid. More particularly, the invention re 
lates to rotating impeller devices having in excess of two 
entrance and discharge manifolds at predetermined posi 
tions radially of said impeller. Speci?cally, the invention 
relates to a pump, turbine, or combination device having 
a rotating impeller with at least one entrance or discharge 
manifold and at least two corresponding discharge or 
entrance manifolds, respectively. 

In recent years, there has been considerably activity di 
rected toward improving the operating ef?ciency of pumps 
and turbines, including those employing rotating impellers. 
In general, most efforts have been directed toward optimiz 
ing the design parameters of the impeller vanes or run 
ners, the entrance and discharge guide cases or manifolds, 
and the ?ow directivity and turbulence of the ?uid. Other 
innovations which are frequently exploited to advantage 
in particular applications include the multistaging of 
pumps and the provision‘ of a plurality of passes by the 
?uid through the impeller in turbines. 

Although the above advancements have reduced losses 
in e?iciency of these devices appreciably, there remains 
considerable latitude for further improvement. An example 
exists in the area of multistage hydraulic pumps Where the 
output, transfer, and input passages between successive 
stages result in efficiency losses on the order of ?ve to 
?fteen percent per stage. However, staging is still em 
ployed in instances where a multiplicity of output pressures 
are required or where the speci?c speed of the pump is 
sufficiently low to bene?t signi?cantly in terms of e?iciency 
from the increase in stage speci?c speed made possible 
by providing a multiplicity of stages. Thus, although multi 
stage designs may be advantageous over single staging 
in certain environments, and losses in ef?ciency remain 
relatively high. 
An additional example exists in the ?eld of water con 

duits constituting a ‘distribution system 'where the ulti 
mate customers are located at widely differing elevations. 
In such cases, it is common practice to arrange, insofar 
as possible, the supply reservoir at some intermediate ele 
vation and to install pressure relief ponds at lower eleva 
tions to avoid unreasonably high pressures which would 
tend to damage these lower system components. Electric 
motors or diesel engines normally drive water pumps to 
service portions of the systems at higher elevations than 
the supply reservoir. 

Accordingly, a principal object of the present invention 
is to provide an impeller device for ?uids having as a 
characteristic the entrance and/or exit pressures propor 
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tionally related to a function of the radial disposition of 
the entrance or exit manifolds. 
Another object of the invention is to provide a single 

impeller device which operates simultaneously as a tur 
bine and a pump to combine functions at considerable cost 
and power advantage over conventional components or 
which provides various pressure outputs at improved e?i 
ciency as compared with staging systems. 
A further object of the invention is to provide a single 

impeller, combination turbine and pump wherein ?uid is 
introduced to the impeller housing intermediate the radial 
dimension of the impeller and discharged radially in 
wardly and outwardly of the entrance at reduced and in 
creased pressures, respectively. _ 

An additional object of the invention is to provide a 
combination turbine and pump apparatus having one or 
more entrance manifolds intermediate the radial dimen 
sion of the impeller and one or more discharge manifolds 
located radially inwardly and/or outwardly of the en 
trance manifolds. 

Still another object of the invention is to provide a 
pump, turbo-compressor, or turbo-blower for ?uids hav 
ing a single, rotating impeller with one or more entrance 
manifolds and one or more discharge manifolds located 
radially out-wardly thereof on the impeller. 
A still further object of the invention is to provide a 

turbine or motor for ?uids having a single, rotating im 
peller with one or more entrance manifolds and one or 
more discharge manifolds located radially inwardly there 
of on the impeller. 
Various other objects and advantages will appear from 

the following description taken in conjunction with the 
attached drawings, and the novel features will be particu- 
larly pointed out hereinafter in conjunction with the ap 
pended claims. 

In the drawings: 
FIG. 1 is a section view of a ?uid impeller device ac 

cording to the present invention showing a rotor and 
housing with axial conduits or passageways shown in frag 
mentary form. 

FIG. 2 is a side elevation in reduced scale of the inte 
rior portion of one section of the split housing shown in 
FIG. 1. 

FIG. 3 is a side elevation in reduced scale of the exem 
plary rotor depicted in FIG. 1 removed from the casing or 
housing. 

Referring now to the drawings generally and particu 
larly to FIG. 1, a ?uid impeller device, generally indi 
cate by the numeral 10, is shown and described as a com 
bination turbine and pump depicting an exemplary form 
of the invention. The impeller device 10 is provided with 
a casing or housing, generally indicated by the numeral 
11, which serves as a protective cover, supports internal 
components as more fully hereinafter described, and re 
tains ?uids being processed. As shown, the housing 11 is 
vertically split into two opposed sections 12 and 13 which 
are intermittently joined at circumferentially spaced 
?anges 14 and 15, respectively, by suitable machine bolts 
16 and nuts 17, or comparable fastening means (FIGS. 
1 and 2). 

It should be noted that the mechanical positioning of 
the housing 11 plays no part in the instant invention. De 
pending upon the construction and intended use of a par 
ticular impeller device, it might be more advantageous to 
employ a horizontally rather than a vertically split hous 
ing. Further, the horizontal placement of the rotational 
axis of the impeller device 10 is a design factor to be 
considered in each individual installation and no signi? 
cance is to be attributed to the horizontal placement 
shown herein. 

Disposed within the housing 11, a rotor assembly, gen 
erally indicated by the numeral 20, is freely rotatably 
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mounted. Referring now to FIGS. 1 and 3, the primary 
structural component of rotor assembly 20 is a substan 
tially circular disk 21 which may be positioned axially 
centrally of the housing 11. A plurality of radial vanes 
22 are spaced circumferentially about the disk 21 and 
project radially and axially therefrom. The vanes 22 pref 
erably extend from a position spaced a short distance 
from the center of disk 21 radially outwardly to an extent 
just short of the radial extremity of housing 11. In order 
to achieve ef?cient operation, the vanes 22 preferably ex 
tend axially to a position proximate, but clearing, the in 
terior walls of the sections 12, 13 of housing 11, thereby 
preventing the escape of any appreciable quantities of 
?uid about the axial extremities. If desired, supplemental 
vanes 23 of shorter radial extent, but otherwise similar, 
may be provided between the vanes 23 near their radially 
outward extremities to minimize the size of turbulent cells 
formed in the ?uid as it is displaced outwardly to the 
larger volume portions of impeller 20, thereby preventing 
excessive power losses. 

In the embodiment of the invention shown, the im 
peller device 10 is provided with discharge ducts 25 at 
the radially center portion of the disk 21 on either side 
thereof de?ned by the radially inner extremities of the 
vanes 22. The radial center of disk 21 may be provided 
with opposed outwardly curved surfaces 26 terminating 
in apexes 27 to provide guide surfaces for ?uid discharged 
from diametrically opposed vanes 22 and reduce turbu 
lence. A pair of hollow shafts 30 project axially in either 
direction from rotor 20, preferably at a position slightly 
radially outwardly of the ducts 25, and constitute a carrier 
for ?uids expelled from the ducts 25. The shafts 30 are 
non-rotatably and rigidly attached to the vanes 22 of 
rotor 20 at the juncture 31, as by welding or other suitable 
fastening means. 
The hollow shafts 30 also serve the function of ro 

tatably suspending and positioning the rotor assembly 20 
within the housing 11. A free rotational mounting for 
rotor 20 may be achieved by positioning ball bearings 32 
between the hollow shafts 30 and annular ?anges 33 pro 
jecting outwardly from the sections 12, 13 of housing 11. 
The ball bearings 32 may be conventionally mounted in 
grooved inner and outer races 34 and 35, respectively. 
The inner races 34 may be held in place on the outer 
surface of shafts 30 by threaded clamps 36, or com— 
parable means of securement. Annular cover plates 37 
abut the axial extremities of ?anges 33 of housing 11, the 
axial extremities of shafts 30 and the ends of outer races 
35 to achieve similar placement. A wide assortment of 
conventional bearings are available to meet the radial and 
thrust loads of different designs. 

Seated against and projecting axially outwardly of the 
cover plates are discharge conduits or tubes 40 which 
serve as extensions of the discharge ducts 25 and the 
hollow shafts 30. The discharge conduits 40 may be pro 
vided with radial ?anges 41 which are secured to the 
cover plates 37 and the ?anges of housing 11 by fasteners, 
such as the machine screws 42. Ring seals 43 may be 
positioned between the shafts 30 and the ?anges 33 of 
housing 11 to isolate the bearings 32 from the ?uid be 
tween the vanes 22. Similarly, ring seals 44 may be in 
terposed between the threaded clamps 36 and the cover 
plates 37 to isolate the bearings 32 from ?uid passing 
through the shafts 30 to the discharge conduits 40. 

In addition to the discharge ducts 25 at the radial center 
of rotor 20, the housing 11 is provided with two addi 
tional apertures for the ingress or egress of ?uids. Refer 
ring now to FIGS. 1 and 3, an output duct 45 is positioned 
at the radially outer extremity of the housing 11. The duct 
45 merges with the housing 11 to form an outlet mani 
fold 46 which extends substantially the circumference of 
the housing 11 and may be somewhat volute shaped, as 
shown, to optimize ?ow characteristics of exiting ?uids. 
An input duct 50 is positioned intermediate the output 
ducts 25, 45 and may constitute a pair of circular tubes 
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51 positioned substantially tangentially to the axial ex 
tremities of the vanes 22 of rotor 20. The duct 50 merges 
with the housing 11 to constitute an inlet manifold 52 of 
gradually tapering cross sectional area preceding circum 
ferentially clockwise in FIG. 2. The reduced area portion 
of manifold 52 may approximate an oblate spheroid, cen 
tered on the disk 21, or other appropriate con?guration, 
to provide a smooth, substantially equal division of ?uid 
to the vanes 22 disposed axially on either side of the disk 
21 of rotor 20. 

In operation, a pressurized ?uid is introduced at the 
inlet duct 50, directed through the manifold 52, and con 
tacts the vanes 22 of rotor 20. Since the ?uid is intro 
duced at a greater velocity than the tangential velocity 
of a point on the vanes 22 at the input manifold radius, a 
portion of the ?uid introduced is centripetally directed 
radially inwardly to rotate the rotor 20 on a turbine prin 
ciple, wherein the ?uid is constrained to have the same 
angular velocity as the rotor vanes at any given radius. 
This decrease in velocity potential of the ?uid releases 
energy which is imparted to the rotor 20 causing rotation. 
This portion of the ?uid is expelled from the outlet ducts 
25 into the discharge conduits 40 at a decreased pressure. 
The remaining portion of the pressurized ?uid intro 

duced at inlet duct 50 and not directed radially inwardly 
is acted upon by the rotating vanes 22. Under well known 
centrifugal pump or blower principles, this portion of the 
?uid is directed radially outwardly by centrifugal force, 
thereby acquiring increased velocity potential in propor 
tion to the increase in radius and increased pressure po 
tential in proportion to a function of the increase in ra 
dius. If desired, the increased velocity potential may be 
converted to pressure potential as an additional boost by 
employing well known design criteria at the output duct 
45 
Due to the aforementioned high ef?ciency losses which 

take place at inlet and outlet ducts and manifolds, as be 
tween stages of a pump, it is apparent that the apparatus 
disclosed herein is inherently advantageous. The transmit 
tal of a ?uid through a conventional turbine and, subse 
quently, a pump would require passage through four (4) 
input and output ducts; the present invention accom 
plishes the same functions while employing only three (3) 
comparable ducts. 

It can be readily seen that the present invention also 
encompasses an impeller device having more than two 
outlets along the radius of the impeller. Thus, a plurality 
of outlets at lower pressure could be effected by ducts 
located radially inwardly of the input duct and the total 
turbine action would be derived from the sum of the ?ows 
from these ducts. Similarly, a plurality of outlets at higher 
pressure could be effected by ducts located radially out 
wardly of the input duct and the total pumping action 
would be derived from the sum of the ?ows from these 
ducts. In a similar manner, the impeller device may be 
constructed with a multiplicity of inlets at differing radial 
positions as well as a plurality of outlets. It is manifest 
that the number of inlets and outlets and their locations 
is limited only by the requirements that the total mass 
?ow rate in equal the total mass flow rate out, that energy 
in equal energy out minus losses due to bearing friction 
and viscous and turbulent ?uid losses, and that spacing 
between input and output manifolds be sufficient to meet 
physical design requirements. 

Although the vanes 22 and 23 of rotor 20 are depicted 
as straight radial vanes for purposes of illustration, they 
may be otherwise shaped and positioned in accordance 
with established design techniques to optimize selected 
performance characteristics of the impeller device 10. 
This would include a design wherein the vanes outwardly 
of the input duct would differ from those inwardly to 
optimize the respective pump and turbine functions. It 
should also be understood that the shaft 30 may be a 
solid cylindrical member with all input and output ducts 
located radially outwardly thereof. 
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Since the disk 21 of rotor 20 constitutes an axial divider 
of the vanes 22, it is apparent that the construction of 
the illustrative embodiment has two totally separate dis— 
charge conduits 40. Thus, the ?ow rate from these dis 
charge conduits could be individually varied by the appli 
cation of back pressures in the outlet conduits. It should 
further be recognized that although the structure shown 
herein is bilaterally symmetrical for obviating thrust 
loads, a single sided structure with appropriate thrust 
bearing means would as well represent the invention. It 
is also to be understood that the input and output ducts 
and manifolds may take forms other than those depicted. 
An example would be the supplying of a ?uid through a 
conduit located interiorly of the rotor 20 and the dis 
charge through a nozzle at a selected position radially 
thereof. 
A preferred form of the invention has been shown and 

described in su?icient detail to enable one skilled in the 
art to practice the invention. Since various modi?cations 
in details, materials, and arrangements of parts, in addi 
tion to those suggested herein, are within the spirit of the 
invention herein disclosed and described, the scope of the 
invention should 'be limited solely by the scope of the 
attached claims. 
What is claimed is: 
1. A ?uid impeller apparatus comprising, a partially 

hollow housing means, support means disposed within 
said housing means, rotor means with vane means en 
cased in said housing means and carried by said support 
means, and at least three input and output means in said 
housing means communicating with said rotor means at 
differing positions radially thereof for the purpose of 
meeting desired pressure and velocity requirements, 
wherein at least one of said input and output means is an 
input means, at least one of said input and output means 
is an output means, and each of said input and output 
means communicates with each of the other of said input 
and output means via said rotor means, thereby constitut 
ing a ?uid pressure conditioning device. 

2. Apparatus according to claim 1, wherein at least 
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one input means is positioned radially intermediate a 
plurality of output means, thereby constituting a combi 
nation turbine and pump device. 

3. Apparatus according to claim 1, wherein at least 
one input means is positioned radially inwardly of a 
plurality of output means and said rotor means is driven 
:by an external power source, thereby constituting a pump 
ing device having differing output pressures at each of said 
output means. 

4. Apparatus according to claim 1, wherein at least one 
input vmeans is positioned radially outwardly of a plu 
rality of output means, thereby constituting a turbine de 
vice having differing output pressures at each of said out 
put means. 

5. Apparatus according to claim 1, wherein an output 
means is located substantially radially centrally of said 
rotor means and directed axially therefrom. 

6. Apparatus according to claim 1, wherein said sup 
port means comprise, bearing mounted shaft means. 

7. Apparatus according to claim 1, wherein said input 
and output means comprise, duct means merging into 
manifolds proximate to said vanes of said rotor. 
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