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ABSTRACT OF THE DISCLOSURE 
Pump apparatus for blending fluid streams including a 

casing with an axially extending opening therethrough 
and cover plates sealingly engaged therewith. The casing 
is provided with recesses and radial inlet and outlet ports 
which cooperate with the recesses. Impeller members are 
disposed in the recesses and a shaft slidably mounted in 
the axially extending opening is provided for actuating 
the impellers to convey the fluids from the inlet ports to 
the outlet port. 

BACKGROUND OF THE INVENTION 
The field of the invention relates to a pump for blend 

ing a plurality of fluids together in predetermined quan 
tities and simultaneously pumping the blended mixture to 
a storage container. More particularly, the pump is useful 
in the production of ice cream wherein air of a predeter 
mined quantity is blended with liquid ice cream and the 
resultant foamed mixture is fed into an ice cream freez 
ing machine. 
Apparatus and methods for blending fluid streams is 

shown in my U.S. Pats. Nos. 3,179,382 and 3,179,383. 
The present invention produces products similar to those 
produced by my earlier inventions, but the present pump 
is less expensive to manufacture and more versatile in 
use, than the pump described in the aforementioned pat 
entS. 

SUMMARY OF THE INVENTION 

It is an object of the invention to provide an im 
proved blending pump for mixing a plurality of fluids in 
predetermined quantities. 
A further object is to provide an improved pump which 

is simple in form, easy to manufacture and efficient in 
operation. 

Other objects and advantages will become apparent 
from the description, drawings and claims. 
One form of the invention comprises an apparatus for 

blending fluid streams including a casing having an axial 
ly extending opening therethrough, and cover plates on 
both sides of the casing sealingly engaged therewith. The 
casing has a first recess therein, a first and second inlet 
means cooperating with the first recess, and an impeller 
member movably mounted in said recess for limited oscil 
latory movement relative thereto. The thickness of the im 
peller member is substantially the same as the depth of 
the first recess and the impeller member occupies a sub 
stantial portion, but not all, of the recess so that a space 
exists between the impeller and the side of the recess for 
the metering of fluid. A second recess is provided in the 
casing opposite the first recess and is coaxially aligned 
therewith. The second inlet means cooperates with the 
second recess, a conduit extends between the recesses, and 
a second impeller member is movably mounted in the 
second recess for limited oscillatory movement. The thick 
ness of the second impeller member is substantially the 
same as the depth of the second recess and occupies a 
substantial part, but not all of the recess, thereby allow 
ing space for the metering of fluid. An outlet means 
cooperates with the second recess, and a shaft having 
eccentrically aligned surfaces thereon extends through the 
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axially extending opening in the casing. The shaft is 
driven by a power source, such as an electric motor, and 
actuates the impeller members for conveying the fluids 
from the inlet means to the outlet means and effecting 
the desired blending. 

BRIEF DESCRIPTION OF THE DRAWING 
FIG. 1 is a front elevational view of the pump embody 

ing the invention; 
FIG. 2 is a side elevational view of the pump embody 

ing the invention; 
FIG. 3 is an exploded perspective view of the pump; 
FIG. 4 is a sectional view taken along line 4-4 of 

FIG. 2; 
FIG. 5 is a front elevational view of the pump with 

certain parts removed; 
FIG. 6 is a rear elevational view of the pump with 

certain parts removed; 
FIG. 7 is another front elevational view of the pump 

with certain other parts removed; 
FIG. 8 is a perspective view of a part of the pump em 

bodying the invention; 
FIG. 9 is a sectional view taken along line 9-9 of 

FIG. 7. 
DESCRIPTION OF THE PREFERRED 

EMBODIMENT 
Referring to the drawings, an improved pump is shown 

in FIGS. 1 and 2 and is generally indicated by the num 
eral 20. Pump 20 is cylindrical in configuration and in 
cludes a casing member 21 having cover plates 22 and 
23 secured on both sides thereof. The plates are held 
in place by bolts 24 which extend through openings in 
cover plate 22 and casing 20 and threadedly engage open 
ings in cover plate 23. A sealing ring 25 is disposed in a 
groove in each cover plate for providing a tight seal 
between the casing and the cover plates. 
Casing 21 has an axially extending aperture 26, as 

shown in FIG. 3, and a circular recess 27 with a pivot 
member 28 disposed therein. The pivot member may be 
integral with the casing or may be a separate member 
secured to the casing, and is preferably circular in con 
figuration. An impeller 29, also generally circular in con 
figuration, is disposed in the recess and is capable of 
pivotal or oscillatory movement about pivot member 28 
(FIG. 4) in a manner that will be described later. The 
impeller has a diameter which is smaller than the recess 
so that a space exists between the impeller and the wall of 
the recess. The impeller has an aperture to receive a por 
tion of a drive shaft 30 and a U-shaped slot 31 which is 
adapted to cooperate with pivot member 28. The thickness 
of impeller 29 is substantially equal to the depth of re 
cess 27. 
On the opposite side of recess 27 is another circular 

recess 32 which has a greater depth than recess 27 for a 
purpose which will be described later. Referring to FIG. 
6, recess 32 has a pivot member 34 angularly disposed 
with respect to pivot member 28 in recess 27. Impeller 35 
is disposed in recess 32 and is of substantially the same 
configuration as impeller 29. Impeller 35 is smaller in di 
ameter than recess 32, thereby leaving a space between 
the impeller and the recess wall. The thickness of impel 
ler 35 is substantially equal to the depth of recess 32 
(FIG. 9). 
Casing 21 has a radially extending first inlet port 36 

with a channel opening 37 extending into recess 27 as 
shown by FIG. 5. In the preferred embodiment ice cream 
mix would be fed through inlet conduit 38 to port 36. A 
second inlet port 39 is provided and has a channel open 
ing 40 (FIG. 9) extending into recess 27. This port is 
adapted to receive air through inlet conduit 42. Channel 
opening 40 is in communication with a passage 44 which 
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interconnects recess 27 with recess 32 so that the blended 
fluid may flow from one recess to the other. In fluid com 
munciation with recess 32 is outlet port 45 which has a 
channel opening 46 extending into the recess. The blended 
mix is metered through outlet port 45 to outlet conduit 
47 and from there to an ice cream freezing machine (not 
shown). Inlet conduits 38 and 42 and outlet conduit 47 
threadedly cooperate with their respective ports in cas 
ing 21. 

In order to actuate the impeller members and cause the 
fluids to be blended a drive shaft (FIG. 8) is provided 
having eccentrically aligned surfaces thereon. Drive shaft 
30 has one end portion 51 axially offset with respect to 
the other end 52. End portion 52 is provided with a key 
means 53 which is adapted to engage a drive means (not 
shown), such as an electric motor, and adjacent the key 
means are ring seals 54 disposed in grooves 55 in the 
shaft. A nylon bushing 56 is slidably mounted on the 
shaft and is held in place by the ring seals 54. Interposed 
between bushing 56 and end portion 51 are two surfaces 
57 and 58 which are eccentrically offset with respect to 
each other. Surface 57 is axially aligned with end portion 
52 and is eccentrically offset with end portion 51. 
The drive shaft contacts the interior portions of the 

pump in the manner in FIG. 9. End portion 51 is slidably 
received within an aperture 59 in impeller 29 and key 
means 53 with bushing 56 is slidably disposed in an 
aperture 60 in cover plate 23. Surface 57 has a nylon 
bushing 61 thereon and is slidably mounted in the axially 
extending aperture 26 in casing 21, and cam surface 58 is 
disposed in sliding engagement with an aperture 62 in 
impeller 35. 

Rotation of drive shaft 30 causes movement of impel 
lers 29 and 35 in the following manner. As the shaft ro 
tates end portion 51 moves in a path around the shaft gen 
eral axis A and results in a sliding and pivoting or oscilla 
tory action about pivot member 28 by impeller 29. Two 
positions of impeller 29 are shown in FIGS. 4 and 7, 
respectively. Rotation of the shaft causes impeller 35 to 
move in a path about the general axis A similar to that of 
end portion 51. 
The operation of the pump in the production of foamed 

ice cream will now be described with reference to FIGS. 
4-7 and 9. Ice cream mix is fed through conduit 38 from 
an outside source and into recess 27 simultaneously with 
the feeding of air into the recess through port 39. Refer 
ring to FIG. 7, as mix is fed into recess 27, it fills the 
gap between the impeller periphery and side S of the 
recess. The mix is metered around the periphery of the 
recess as the impeller pivots about pivot member 28 until 
it reaches channel opening 40 and passage 44. At this 
point, the mix is forced into passage 44 by the impeller 
where it is aerated by the introduction of air through 
inlet port 39. Due to the movement of impellers 29 and 35 
and the greater fluid capacity of the second recess 32, a 
suction is created which draws the mix from recess 27 
through passage 44 and into the second recess. The added 
air is fed into port 39 with a velocity sufficient to cause 
the fluid ice cream to be turbulently mixed. When the 
foamed mix enters recess 32, it is metered around the pe 
riphery thereof by impeller 35 until it reaches outlet 
port 45 where it is conveyed through conduit 47 to an ice 
cream freezing machine. 
The amount of air supplied is dependent upon the qual 

ity and quantity of the ice cream mix employed and can 
be varied considerably. It is to be understood that the 
pump may be used to blend two fluids other than air and 
liquid ice cream and that the preceding description is 
indicative of only one use of the pump. 

Preferably, the pump casing and cover plates are manu 
factured from stainless steel, however, they may be formed 
from a Substantially transparent tough plastic material, 
Such as polymethyl methacrylate (Lucite) or polyoxy 
methylene (Delrin). The impellers are preferably manu 
factured from a tough plastic like Delrin to reduce the 
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fraction load, although other materials may be used equally 
as well. 

It is thus seen that an improved blending pump has 
been provided for mixing a plurality of fluids which is 
simple in form, easy to manufacture and efficient in opera 
tion. 
While a particular embodiment of the invention has 

been shown, it is to be undestood that the invention is not 
limited thereto since many minor modifications may be 
made; and it is, therefore, contemplated by the appended 
claims to cover any such modifications as fall within the 
true spirit and scope of the invention. 
The invention having thus been described, what is 

claimed and desired to be secured by Letters Patent is: 
1. Apparatus for the blending of two fluid streams 

comprising a casing having an axially extending opening 
therethrough, cover plates on both sides of said casing 
sealingly engaged therewith, said casing having a first 
recess therein; a first and second inlet means cooperating 
with said first recess, an impeller member mounted in 
said recess for limited oscillatory movement relative 
thereto, the thickness of the impeller member being sub 
stantially the same as the depth of the first recess, said 
impeller member occupying a substantial portion of the 
recess so that a space exists between the impeller and the 
side of the recess for the metering of fluid; a second recess 
in said casing opposite said first recess and coaxially 
aligned therewith, said second inlet means cooperating 
with said second recess, a conduit extending between said 
recesses, a second impeller member mounted in the sec 
ond recess for limited oscillatory movement relative there 
to, the thickness of the second impeller member being 
substantially the same as the depth of the second recess, 
said impeller member occupying a substantial portion of 
the recess so that a space exists between the impeller and 
the side of the recess for the metering of fluid; an outlet 
means cooperating with said second recess, and a shaft 
having eccentrically aligned surfaces thereon extending 
through said axially extending opening in the casing, said 
shaft adapted to actuate said impeller members for con 
veying the fluids from the inlet means to the outlet means 
and effecting blending. 

2. The invention according to claim 1 wherein the sec 
ond recess in the casing has a greater depth than the first 
recess and the second impeller member has a correspond 
ing greater thickness than the first impeller member. 

3. The invention according to claim 1 wherein the re 
cesses in the casing are circular and the impeller mem 
bers are also circular but are of less diameter than said 
recesses to allow the passage of the fluids. 

4. The invention according to claim 1 wherein said 
first and Second recesses have first and second pivot means 
therein, respectively, and the first and second impeller 
members have a means for cooperating with the first and 
second pivot means, respectively. 

5. The invention according to claim 4 wherein the pivot 
means located in said recesses are angularly disposed with 
respect to each other. 

6. The invention according to claim 4 wherein the con 
duit extending between said recesses is adjacent to said 
pivot means in the recesses. 

7. The invention according to claim 1 wherein the im 
peller members are manufactured from a rigid plastic 
material. 
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