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57 ABSTRACT 
This invention discloses a bi-directional turbine pump 
where rotation of a pump impeller in one direction . 
provides a discharge to one discharge line and rotation 
of the pump impeller in the other direction provides a 
discharge to another discharge line. The pump is spe 
cifically designed to provide a lower quantity of deliv 
ered fluid when rotating in one direction, and is opti 
mized for a given impeller to provide the highest 
quantity of delivered fluid possible for a given speed 
of rotation for the opposite discharge. The maximized 
fluid delivery is obtained by placing both discharges 
tangential to the pump chamber and situating the 
pump inlet on the same side, with this inlet supplying 
fluid to the pump mediately between the two dis 
charges. With such a configuration, not only is dis 
charge maximized for one direction of impeller rota 
tion, but also no fluid is delivered through that dis 
charge line which should be in an inactive condition 
based on impeller direction. 

5 Claims, 3 Drawing Figures 
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1. 

SINGE STAGEB-DIRECTIONAL PUMP 

BACKGROUND OF THE INVENTION 

1. Field of the Invention: 
The invention relates to a bi-directional turbine 

pump, and more specifically, relates to a bi-directional 
turbine pump with fluid delivery selectively through 
two different discharges, dependent on impeller rota 
tion, and readily adaptable for use in a modern clothes 
washing applicance or the like. 

2. Description of the Prior Art 
The use of bi-directional pumps in washing machines, 

for example, is well known, the same being provided so 
that a convenient and easy, discharge may be had for 
the wash water from the wash tub to a convenient 
drain, and alternately, for the wash water to be recircu 
lated within the washing machine. Water recirculation 
requirements, however, are usually somewhat less than 
the pumping requirements for washing machine drain 
age since only a short time is desired for the washing 
machine to be drained, while recirculation of wash or 
rinse water within the washing machine must be limited 
to a lower flow rate so that water is properly filtered as 
it passes back into and drains downwardly within the 
washing machine. Standard configuration impellers 
such as illustrated and described in U. S. Pat. Nos. 
3,136,254 and 3,359,908 issued, respectively, on June 
9, 1964 and Dec. 26, 1967, have been designed specifi 
cally to provide a lesser flow rate for one direction of 
their rotation; but these pumps, because of the shaping 
of their impeller blades and the location of their inlets 
and outlets, are subject to a great deal of turbulence 
within the pump housing so that an aeration condition 
may occur. This results in a sudsing of the wash or rinse 
water being pumped. Since a high suds level is undesir 
able in the washing or rinsing of clothes, the use of a 
standard impeller configuration with modified inlets 
and outlets which provided for rapid discharge and did 
not cause aeration problems would be advantageous 
for the pumping of the water in a clothes washing ma 
chine. 
Accordingly, in order to obtain a maximum flow rate 

"for drainage purposes for such a machine, with a given 
revolution speed of the impeller and standard impeller 
configuration, and yet one that did not create aeration 
problems in either direction of its pumping, it would be 
advantageous to arrange the discharge and inlet means 
for a pump so that the pump provided a maximum dis 
charge drainage flow, limited aeration and no tendency 
to pump fluid through the unwanted discharge. 

SUMMARY OF THE INVENTION 

The invention provides a bi-directional turbine pump 
in which an impeller is rotated to pump water, selec 
tively, depending on its direction of rotation. In one di 
rection of impeller rotation, the pump discharges to a 
discharge line in the pump housing that leads to a drain 
for a washing machine or the like with which the pump 
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2 
ated so that the flow outwardly therefrom is tangential 
to the pumping chamber, with these outlets being dis 
posed at substantially 90° relative to each other in the 
embodiment illustrated. 
The impeller utilized in the invention is a conven 

tional one, comprising four curved blades equally 
spaced around a central mounting pivot for the impel 
ler. The impeller is situated within the pump chamber 
so that the highest efficiency side of the blades is active 
for pumping water to the discharge line which would 
normally be connected to the drain of the washing ma 
chine. Because of the tangential arrangement of the 
discharge lines and the mediate disposition of the inlet 
between these two drain lines, discharge flow is maxi 
mized for the particular impeller involved. At the same 
time, pumping out of the undesired discharge line does 
not occur, partially due to the positioning of the inlet, 
giving the pumped water the longest available "run' as 
it is pumped around the chamber periphery. The in 
stant turbine pump also has no undesired aeration char 
acteristics in either direction of pump rotation. 

DRAWING DESCRIPTION 

For a better understanding of the invention, refer 
ence may be had to the preferred embodiment, exem 
plary of the invention, shown in the accompanying 
drawings in which: 

FIG. 1 is a cross sectional view of the lower pump 
housing and included impeller; 
FIG. 2 is a cross sectional view taken generally on 

line II-II of FIG. 1 and also showing the upper housing 
portion and water inlet; and 
FIG. 3 is a perspective view of the assembled pump. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

With reference to FIGS. 1 to 3, it can be seen that a 
bi-directional turbine pump 10 includes an upper hous 
ing portion 12 and a lower housing portion 14. A series 
of bolts 16 extend through bolt holes 18 and 20 formed 
in the upper and lower housing portions, respectively, 
to maintain the upper and lowerhousing portions of the 
turbine pump 10 in assembled relationship. An "O" 
ring 22 extends within an annular groove 24 formed in 

5 upper pump housing portion 12, with the "O' ring 22 

is disposed. In the other direction of impeller rotation, 60 
discharge is to a line that leads to a recirculating system 
for the washing machine or the like so that water may 
be continuously circulated and filtered during the 
clothes washing cycle. A fluid inlet to the pump is pro 
vided on the upper side of the housing for the same 
with its supply to the pump being at the periphery of 
the pumping chamber downwardly mediately between 
the discharge lines. Each of the discharge lines is situ 

65 

being compressed by an axially extending, annular pro 
jection 26 on the lower pump housing 14. The annular 
projection 26 is, of course, insertingly held in the annu 
lar groove 24 by means of the threaded insertion of 
bolts 16 in lower housing portion 14. Thus, the upper 
and lower pump housing portions 12 and 14 are assem 
bled in a liquid tight relationship. 
The lower housing portion 14 has a pump chamber 

28 formed therein having a generally circular periph 
ery. Received within pump chamber 28 is an impeller 
30 having a series of four equally spaced, curvic blades 
32, with the curvic blades 32 providing for pumping ac 
tion of water within turbine pump 10 as the impeller 30 
rotates. The impeller 30 has centrally located therein 
a bore 34 having one flat face 36. The bore 34 receives 
a driven shaft 38 therein having a corresponding flat 
face on its upper end that insures that there is no rela 
tive rotation between the impeller 30 and shaft 38. As 
is seen most clearly in FIG. 2, shaft 38 extends up 
wardly into lower pump housing portion 14 centrally 
thereof so as to receive on its upper end the impeller 
30. 
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An "O' ring 40 seals the bottom portion of lower 
housing portion 14 so that there is no leakage through 
a bore 42, provided for the insertion of shaft 38 into 
housing portion 14. The shaft 38 is driven by any con 
ventional motor drive arrangement (not shown), it 
being sufficient to note that the motor must be capable 
of rotation in both directions so that impeller 30 is also 
capable of being rotated in both directions. 
A pair of discharge outlets 44 and 46 are provided for 

turbine pump 10, with these outlets being circular in 
cross sectional shape and formed in lower housing por 
tion 14. Outlet 44 is provided for connection to a drain 
(not shown) for a washing machine (not shown), while 
outlet 46 is provided for connection to a recirculating 
line (not shown) for the washing machine with which 
turbine pump 10 is to be utilized. Each of these outlets 
is identical in size, both having the same diameter, and 
each is tangentially arranged relative to the general pe 
riphery of pump chamber 28. The outlets 44 and 46 are 
also shown substantially disposed at a right angle rela 
tive to each other, the purpose of which will soon be 
described. The impeller 30, as is conventional, rotates 
in a counterclockwise direction for pump drainage 
through outlet 44 and rotates clockwise for pump 
drainage through outlet 46. 
An inlet 48 is formed in the top housing portion 12 

so that inlet water is discharged to pump chamber 28 
mediately between the outlets 44 and 46 and generally 
at the periphery of pump chamber 28. As can be most 
clearly seen in FIGS. 1 and 3, the inlet 48 supplies the 
discharge water in that area 29 of pump chamber 28 
having the largest peripheral extent between the outlets 
44 and 46. More specifically, inlet 48 supplies water to 
the pump 10 on that portion of the periphery of pump 
chamber 28 which provides a substantial annular ex 
tent for setting up driving rotation of the water by im 
peller 30 in the pump chamber 28. Thus, the previously 
described location of outlets 44 and 46 at substantially 
90° angle relative to one another provides the area 29 
that is situated on the portion of the periphery of pump 
chamber 28 opposite to the apex forming the 90° angle 
and between the outlets 44, 46. With the inlet 48 so sit 
uated and the drain outlet 44 disposed at a tangential 
relationship to the periphery of pump chamber 28, flow 
is maximized for drainage purposes through outlet 44. 
Further, because of the annular extent of area 29, no 
back pumping through the undesired outlet 46 occurs 
and no problems are encountered with aeration. Since 
the outlet 46 is also tangential to pump 28, its discharge 
is also maximized relative to the speed and shaping of 
impeller 30, and turbulence is thereby reduced. Again, 
it should be noted, with impeller 30 rotating to provide 
a flow through outlet 46, that no pumpback through 
outlet 44 is occasioned. 

It should also be noted that the angle between the 
outlets 44 and 46 can be increased to substantially 
135, with the inlet 48 still disposed mediate relative to 
this angle, and flow will still be optimized for the outlet 

10 

15 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

4. 
44, but that an increase of the angle above 135 will 
cause air locking problems to turbine pump 10 so that 
such an angular relationship is not desired. Of course, 
below an angle of 90 insufficient annular area is pro 
vided between the two outlets so that the flow is not 
maximized, and back pumping may occur. 

It should be clear to one skilled in the art that a bi 
directional turbine pump has been described that full 
fills the advantages set out in the beginning portion of 
the description, and it should also be clear to one 
skilled in the art that many modifications can be made 
therein which would still fall within the spirit and pur 
view of the description offered. 
We claim as our invention: 
1. A bi-direction pump including; 
a pump housing defining an annular pumping cham 
ber having a substantially smooth outer peripheral 
wall; 

a reversibly rotatable impeller disposed within said 
chamber, said impeller defining blade structure for 
pumping fluid in either direction of rotation; 

said outer peripheral wall defining a pair of outlets 
communicating with said annular chamber, one of 
said outlets directed so as to primarily discharge 
fluid when said impeller is rotated in one direction 
and the other of said outlets directed so as to pri 
marily discharge fluid when said impeller is rotated 
in the opposite direction; 

said housing further defining an inlet communicating 
with said pumping chamber generally adjacent said 
outer peripheral wall and disposed between said 
outlets such that when said impeller is rotated in 
said one direction said blade structure, in moving 
from across said inlet to across said one of said out 
lets, must pass across said other of said outlets, and 
when said impeller is rotated in said opposite direc 
tion said blade structure, in moving from across 
said inlet to across said other of said outlets, must 
pass across said one of said outlets; 

whereby, during a pumping operation at least a lim 
ited amount of fluid pressure is maintained at the 
outlet not receiving the fluid for discharge. 

2. Structure according to claim 1 wherein both said 
one and said other of said outlets are disposed generally 
tangentially to said outer peripheral wall. 

3. Structure according to claim 2 wherein both of 
said outlets are of substantially the same size. 

4. Structure according to claim 3 wherein said blade 
structure provides distinct pumping capacities in each 
direction of rotation whereby said pump discharges a 
greater volume when said impeller is rotated in said one 
direction than when said impeller is rotated in said op 
posite direction at the same angular speed. 

5. Structure according to claim 2 wherein said outlets 
are disposed at generally right angles to each other and 
said inlet is disposed generally diametrically opposed to 
the right angle apex. 
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