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This invention relates ‘to a pump for liquids 
of'the type having a rotary impeller and a plural 
ity of vanes on the impeller for moving liquid 
through the pump. 

t is an object of this invention to provide a 
rotary pump which is relatively'small in size'but 
which is capable of delivering 'a large volume of 
liquid at a relatively high pressure. 
The pump of this invention is particularly 

adapted for-use on a washing machineof the type 
wherein the washing action is obtained by di 
recting streams of water at the clothes at a rela 
tively high velocity and from different angles. A 
washing machine of this type is disclosed in my 
co-pending application, Serial No. 777,443, ?led 
October 2, 1947, now Patent No. 2,649,706 issued 
August 25, 1953, of which this application is a 
division. In the drawings; 

Figure 1 is a vertical sectionthrough the‘pump. 
Figure 2 is a horizontal section taken along ‘ 

lines 2—-2 in Figure 1. 
In a. washing machine of the type disclosed in 

the above-mentioned co-pending application, the 
water which is directed against the clothes as jets 
is continuously recirculated and the pump of 
this invention is particularly adapted for this 
purpose since the pump is small vin size and 
capable of delivering a large volume of water at 
a relatively high pressure. It will be under 
stood, however, that the use of my pump is not 
restricted to washing machines and vthat the 
pump is adaptable for use in a large variety of 
different applications where it is desired to pump 
liquids in large quantities and under relatively 
high pressure. 

‘Since-the pump is admirably 'suitedfor the op 
eration of a washing machine of the above type, 
its construction and operation will be described, 
for the purposes of illustration, in conjunction 
with a washing machine. Such a Washer is 
‘usually provided with an inlet in which‘ leads to 
the water nozzles (not shown) and a drain pipe 
12 which connects with the bottom of the washer 
tub‘ (not shown). The pump includes a housing 
14 ‘having side walls It and it and a circum 
ferential wall 26. Wall i6 is formed with an 
inlet opening 22 at the center thereof which ex 
tends axially into housing. M. At one side of 
the pump, the peripheral wall 20 is intersected 
by :an outlet passage 2t. ‘Outlet 24 is arranged 
to be connected to the inlet it of the washer by 
a clamp 28. Inlet 22 is connected to the outlet 
l2 of the washer by a clamping member 28. 
Within housing It, there is arranged a rotor 

30 which comprises a pair of spaced discs 32 and 
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34 which ?t nicely within the peripheral wall'128 
of a housing. Rotor 38 issuppo'rted'by a screw 
35 which threads into the end‘of a driving shaft 
38 driven by :a motor 49. Shaft 38 is journalled 
in a water tight packing gland 132 in the side wall 
18 of the housing. 

At a point just beyond outlet 24 (assuming 
clockwise rotation of rotort?'), there is attached 
to the circumferential wall '26, a tapered step 
member M which ?ts between discs 32 and Stand 
which gradually'increases in height in a counter 
clockwise direction as viewed in Figure 1. The 
‘high end of step Mi terminates abruptly as at E6 
so that the step provides a cam which drops on“ 
abruptly at its tail end. 
The ?uid is moved through the pump from ‘the 

inlet 22 to the outlet 24- by a plurality ‘of ?exible 
vanes 48 which are pivotally supported between 
‘discs 32 and ‘3'4,‘as by pins 59. Inlet 22 has an 
extension 52‘ which projects axially into housing 
It and terminates at a'point spaced only slightly 
‘from discv 31% of rotor 30. Each vane 118 is backed 
by a pineé-which'limits the ‘pivotal movement of 
'thevane and causes the vane to assume the‘ ?exed 
position, shown in Figure l, with the pivoted end 
‘5% of the vane engaging the outer surface of ex 
tension .22 and with the free end 53‘ of ‘the vane 
wiping against ‘the circumferential wall 238 of 
housing M. Varies 48, it will be noted, divide 
:the interior of housing M into a plurality of 
generally ‘radially extending rotating chambers 
65!. For the best efficiency of the pump, vanes 
48 must be ?exible enough to ride up cam 44 
without consuming too "much power and must 
be'highly resilientsio as toiinstantaneously spring 
ibacl; to their ‘normal 'flexedcontour at the mo 
:ment they trip over thelhigh end 46. of step, M. 
I have found that vanes formed of treated rubber 
are ideal for thistpurpose'. 

‘Liquid ‘is admitted into‘ the pump, that is, into 
chamberstil, through inlet ZZ-by means of a re 
stricted opening 62 ‘which is formedon the side 
voflextension 52 opposite outlet 245. Opening 82 
is ‘arranged such that water is admitted to’ the 
ichamberslforme‘d by‘vanes 48 just after the vanes 
have‘dischargedlthe water through outlet 24 and 
at'the moment they "trip over the high end bit of 
step M. Opening 62 preferably extends axially 
across the full‘ width of vanes iii) and extends cir 
cumferentially of extension 52 for a range of 
about "100 to 150“. I have found that with an 
opening of approximately 120°, the pump attains 
its maximum e?iciency. Openings considerably 
less than 126° provide too short a period for the 
entrance of water into chambers 60 and openings 
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in excess of 150° admit water over too wide a 
range and the water voided at outlet 24 would 
therefore not be subjected to the desirable effect 
of the centrifugal force produced by rotor 30. 
Theoretically the water from inlet 22 should be 
available to the rotor vanes at the exact moment 
they trip over the high end of cam 44. In prac 
tice I have found that a lag occurs in the action 
of vanes 48 and that the best performance of the 
pump is obtained if the restricted opening in inlet 
extension 52 is advanced slightly in the cycle so 
that water is actually admitted to a particular 
chamber just before the free end of the forward 
vane of each chamber trips over the high end of 
cam 44. 
Assuming that motor 40 drives rotor 30 in a 

clockwise direction as viewed in Figure 1, each 
vane 48, after passing outlet 24, rides up the 
tapered step 44 and then suddenly drops oil? the 
high end of the step. As vanes 48 ?ex in travel 
ing up the cam surface of step 44, the chambers 
between the vanes engaging step 44 are gradually 
reduced in volume until the forward vane of the 
chamber reaches the end 46 of step 44. As the 
vane trips over this end of the step it springs 
back to its original contour and in so doing pro 
duces a sudden enlargement of the chamber and 
creates a partial vacuum in the chamber behind 
it. This sudden enlargement of the chamber 
causes a surge of water to flow through the re 
stricted opening 02. The water flows into each 
chamber not because of gravity but because a 
partial vacuum is suddenly created in the cham 
her just as the mouth of the chamber coincides 
with opening 52. The water thus admitted to the 
chamber is rotated by the vanes at a high velocity 
and is discharged through outlet 24 at a relatively 
high pressure. 

It will thus be seen that I have provided a pump 
for moving liquids, which is very efficient in pro 
portion to its size. I have found that when used 
on a washing machine of the type disclosed in my 
said co-pending application, the pump can be 
driven by a small 1/4 horse power motor connected 
to the ordinary household electrical outlet. It is 
my opinion that the improved performance of my 
pump can be attributed to the fact that the water 
is sucked into the pump not only through the 
action of the rotating rotor but also because a 
partial vacuum is created in eachchamber at the 
moment the mouth of the chamber registers with 
the restricted inlet opening 62. 
What I claim is: 
1. In a rotary ?uid pump of the type having a 

generally circular housing and a rotary impellor 
within said housing, a plurality of ?exible and 
resilient vanes on said impellor arranged to wipe 
against the inner peripheral surface of said hous 
ing and dividing the housing into a plurality of 
radial chambers, each of said vanes forming the 
forward wall of one chamber and the rearward 
wall of the next adjacent chamber, step means 
extending around a portion of the inner periph 
eral surface of said housing, said step means 
tapering in thickness from one end thereof to the 
other end thereof so that said step means in 
creases in height in the direction of rotation of 
said impellor, said step means terminating 
abruptly at the high end thereof, inlet means pro 
jecting axially into and through the central por 
tion of said housing and having a circumferen 
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4 
tial port at one side thereof, said port being ar 
range to admit fluid in a radially outward direc 
tion into said chambers just as each vane form 
ing the forward wall of said chamber wipes over 
the high end of said step means, and an outlet 
on the periphery of said housing spaced circum 
ferentially from said port and adjacent to but in 
advance of the low end of said step means. 

2. The combination as set forth in claim 1 
wherein said port extends circumferentially of 
said inlet means in the range of 120°-150°. 

3. A rotary fluid pump comprising a housing of 
generally cylindrical shape, a cylindrical conduit 
projecting into said housing and extending along 
the axis thereof, a rotary impellor mounted within 
said housing on an axis concentric with the axis 
of the housing, a plurality of radially extending 
vanes supported at their inner ends on said im 
pellor, said vanes being formed of a resilient ma 
terial and being mounted on said impellor with 
their outer ends wiping over the inner peripheral 
surface of said housing and with their supported 
ends wiping over the outer peripheral surface of 
said inlet conduit, means forming a step on a por 
tion of the inner peripheral surface of said hous 
ing, said step tapering in thickness from one end 
thereof to the other end thereof so that the step 
increases in height in the direction of rotation of 
said impellor, said step terminating abruptly at 
the high end thereof such that as the vanes wipe 
up said step the size of the adjacent chambers is 
progressively decreased and as the vanes wipe 
past the high end of said step the size of said 
adjacent chambers is suddenly increased and a 
sudden partial vacuum is produced therein, said 
inlet conduit having a circumferential opening 
therein arranged to communicate with each 
chamber between the inner supported ends of 
said vanes substantially at the moment said par 
tial vacuum is produced in said chamber, and 
outlet means on the periphery of said housing 
adjacent and in advance of the low end of said 
step means, said vanes being of sufficient length 
to wipe against the inner peripheral surface of 
said housing except at said outlet means. 

4. The combination set forth in claim 3 wherein 
said vanes are pivoted at their inner ends on said 
impellor, the length of said vanes being substan 
tially greater than the radial distance between 
the inner peripheral surface of said housing and 
the outer peripheral surface of said inlet conduit, 
and means for limiting the pivotal movement of 
said vanes on said impellor such that they nor 
mally assume a ?exed position. 
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