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This is a continuation of application Serial No. 241,619, 
?led December 3, 1962, now abandoned. The present 
invention relates to a washing device for fruits, vegetables, 
and other solid food units. The device provides for im 
parting to contained liquid a two dimensional circula 
tive ?ow in a vertical plane. Provision is included for 
the circulative liquid ?ow to receive suf?cient kinetic 
energy from tangential inlet liquid ?ow to effect continu 
ous vertical circulative motion of contained food units. 

Objects of the invention are to provide for the thorough 
cleaning of all surface areas of fruits and vegetables in 
minimum time and without bruises or damage. 

Other objects are to provide a simple cleaning device 
having no moving mechanical parts, and which can be 
used conveniently in household kitchen sinks and which 
can utilize kinetic energy available from conventional 
household faucet Water. 
Another object is to reduce the amount of faucet water 

pressure required for a faucet jet to start circulative mo 
tion of a given size static load of food units. 
Another object is to, reduce the amount of faucet water 

pressure required for a faucet jet to maintain continuous 
circulative motion of a given size load of food units. 
Another object is to increase the washing load ca 

pacity of the device for a given faucet jet flow rate. 
i’ A number of other objects and advantages will become 
‘apparent as the description proceeds. 1 
One form of the present invention is illustrated in the 

accompanying drawings wherein similar numerals refer 
to similar parts throughout the views. 
FIGURE 1 is a side view of the fruit and vegetable 

washing device properly positioned beneath an open water 
faucet. The arrows indicate the ?ow path of the cir 
culative liquid ?ow. 
FIGURE 2 is a plan view of FIGURE 1 showing the 

comparatively narrow width of the washing device. 
FIGURE 3 is a fragmentary view of a portion of FIG 

URE 1 showing a variation of the inlet unit. 
FIGURE 4 is a plan view of FIGURE 3. - 
The washing of fruits and vegetables in the kitchen 

has heretofore been accomplished in practice by the use 
of a colander, a conventional kitchen pan, or by hand 
rubbing under an open faucet. , 
The colander is a bowl shaped sieve with a base. For 

food washing purposes the colander is held under an 
open faucet while containing a pile of food units. The 
bulk of the water follows the path of least resistance and 
flows around rather than through the pile of food units. 
The velocity of the water seeping between the food units 
is low due to resistance so that liquid scouring and dis 
solving action is relatively inefficient and slow. Also the 
food units lie static so that areas of mutual contact and 
areas of contact with the container receive no washing. 
The conventional kitchen pan is generally used for 

washing by ?lling the bottom of the pan with food units 
and most of the remainder with water. The pan is then 
shaken by hand to simulate the ‘action of a tumbling bar 
rel. The cleaning action is highly ‘erratic and incon 
sistent. Rinsing is only partial as the liquid is poured 

_ out. Bruises and surface damage can be done to berries 
and delicate skin fruits by the shifting weight of the to 
‘tal load. 
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The prior art has also provided a narrow width wash 

ing device of the type described herein. This device is 
described in my copending application of Serial No. 
445,857, effective ?ling November 29, 1962. Said prior 
device while providing distinct improvements has been 
found to have limitations when used with a free liquid 
jet, as to the amount of food units which can be cleaned 
at one time. a 

The present invention improves upon the prior art and 
provides advantages as set forth by the above statements 
of objectives. 

Referring to the several ?gures, washing device 1 is 
comprised of side walls 2 and 3 extending longitudinally 
and vertically and spaced apart in relative proximity. A 
lateral wall 4 extends between side walls 2 and 3 to pro‘ 
vide a bottom wall 4a and two opposite end walls 4b 
and 4c. The bottom wall 4a and end wall 412 are faired 
together by radius R1 to provide a curved inner surface as 
shown. 

above point A, which is the point of tangency with radius 
R1. Point B indicates the lower point of tangency with 
radius R1. Other portions of lateral wall 4 are curved 
and faired as indicated by radius R2 and radius R3. The 
internal surface of lateral wall 4 provides a smooth, 
curved perimeterflow path for contained liquid. 
Washing device 1 includes a liquid'inlet portion or unit 

5, which clips to end wall 4b by notch 6 in the inlet unit. 
Inlet unit 5 includes an upper admission port 7, a nor 
mally submerged exit port 8, and an interconnecting sub 
stantially vertical duct portion 9. 
For operation, the device is partially ?lled with fruits 

or vegetables or other food units and placed under an 
open faucet 10. ‘Device 1 is positioned so the water jet 
enters port 7 of inlet portion or unit 5. The water may 
enter as a free jet, FIGURE 1, or as captive flow through 
a conduit. The water jet passes through inlet unit 5 and 
exits at port 8 entering the container portion of the wash‘ 
ing device. The water jet enters adjacent to end wall 4b, 
passes tangent point A and is guided by the surface at R1 
into a circulative path. The liquid is further directed 
into a circulative path by the surfaces at R2 and R3 as well 
as the curved surface R4 of the inlet unit. The estab 
lished?ow path is in accordance with the arrows shown 
in FIGURE 1. The liquid major exhaust occurs as over 
?ow along the length of upper perimeter 12. Auxiliary 
exhaust ports 13 in bottom lateral wall 411 provide for the , 
continuous exhausting of small liquid jets to remove small 
‘solid particles. 

Washing device .1 contains liquid vertical-1y within a 
width W of relatively narrow proportions as shown in 
FIGURE 2. This lateral con?nement provides for two 
dimensional liquid ?ow in a vertical plane. The circula 
tive ?ow pattern is induced -by the tangential inlet jet and 
the curved inner surfaces of the lateral wall, FIGURE 1. 
Two dimensional con?nement contributes greatly to liquid 
flow control and reduces vdissipation of kinetic energy 
from lateral flow and turbulence. ' 
As stated above, the side walls 2 and 3 are spaced apart 

in relative proximity or in the state of being mutually 
near. This proximity endows the device with a width 
smaller than the length or a width smaller than the height. 
The device has been found to be operable using conven 
tional household faucets and a reasonable container 
volume when width W is about one half or less of the 
length or height of the device. As the width of the device 
is decreased with respect to the length or height, the e?i 
cicncy and load capacity increases. When the width of 
the device is relatively large with respect to the length or 
height, the two dimensional ?ow pattern is not obtained, 
but localized random liquid agitation occurs at theregion 

The inner surface of end wall 4b extends vertically , 



3 
of faucet water entry. This results in erratic and negli 
gible washing action.- Consequently, side walls 2 and 3 
are spaced apart in relative proximity'suitable for the 
establishment of two dimensional liquid ?ow. . The spe 
ci?c proximity for satisfactory performance in any given 
installation depends upon the liquid mass flow rate, the 
height and length of the‘ device, the internal contours of 
the device, the density and dimensions of the food units'to 
be washed, and the size of the wash load. 
The kinetic energy of the inlet jet is conserved by the 

relatively large proportions of radii R1, R2, R3, and R4, 
and by the substantially two dimensional liquid ?ow pat 
tern. The over?ow liquid is of low velocity and low 
kinetic energy loss. Viscosity functions to maintain the 
entire liquid body in a state of circulative ?ow. 
The two dimensional circulative liquid ?ow in a vertical 

plane imparts similar circulative motion to contained food 
units. The submerged food units are buoyed by forces 
equal to the weights of the displaced liquid. Conse 
quently, only a relatively small amount of liquid drag 
force is required to lift a given food unit vertically against 
the gravity force. The drag force of a solid body in non 
lalminar liquid ?ow is proportioned to the relative velocity 
squared. Hence, by constructing washing device 1 as de 
scribed, to conserve kinetic energy and to maintain high 
liquid r-otative velocity, the food units are forced to rise 
and circulate with the liquid. Food unit circulative wash 
ing has .been achieved using the water jet from conven 
tional household faucets. It was found that the food 
units experience local tumbling as they move in general 
‘circulative flow.‘ This tumbling action adds to the liquid 
scouring effect and to the cleaning by mutual attrition be 
tween food units. 

During operation of the washing device, insecticides, 
fungicides, and other chemicals and soil particles are 
progressively removed from food units by a continuously 
diluting liquid ?ow. The impurities are carried away in 
the bulk liquid over?ow along perimeter 12. The length 
of the perimeter is relativelylong to provide a small liquid 
over?ow rate per unit length of weir. This reduces or 
prevents the loss overboard ‘of food units as they circulate 
with the circulative liquid flow. Heavier non-soluble im 
purities are discharged through auxiliary exhaust ports 13 
as the impurities are swept by liquid along the surface of 
side wall 4a. Ports‘13, by the removal of the liquid 
boundary layer, retard the formation of turbulence and 
improve ef?ciency by conserving kinetic energy of the 
main liquid circulative ?ow. When faucet 10 is closed, 
drainage occurs automatically through ports 13 permitting 
food units conveniently to be poured from spout 14 with 
out ‘liquid. 
The present washing device is an improvement over my 

prior device, previously referenced, by a more e?lcient 
con?guration of inlet unit 5. Vertical duct portion 9 of 
inlet unit 5 tapers from a circular upper admission port 7 
downwardly to a rectangular or otherwise elongated lower 
exit port 8. The major axis of elongated exit port 8 is 
arranged generally perpendicular to end wall 4b as shown 
in FIGURES l and 2. This con-?guration ‘unexpected-1y 
achieves substantial improvements in critical free jet per 
formance as compared to the symmetrical circular exit 
port of the referenced prior device. -It has been deter 
mined by controlled tests that the elongated exit port 
perpendicular to the end wall can circulate a larger load 
of food units for a given set of conditions. The elon 
gated port results in a more effective transfer of inlet 
liquid energy to the contained liquid bulk. The inlet 
‘liquid ?ow pattern is more stable as a sheet of ?ow than 
as a circularly symmetrical ?ow. Turbulence losses are 
rduced. There is a more effective penetration by the 
elongated inlet liquid jet through the two dimensionally 
contained liquid, with a wedge-like action, to erode a 
‘food unit pile and overcome the static resistance of the 
food unit mass to circulative motion. The more e?icient 
inlet unit 9i thepresent device allows operation with 
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lower faucet pressure than formerly. This is of particu 
lar advantage during those times of the day when the 
faucet water pressure may be low. 
As an alternate con?guration, the major axis of elon 

gated exit port 8 is arranged parallel to end wall 4b as 
shown in FIGURES 3 and 4. The optimum con?gura 
tion, however, is with the major axis of elongated exit 
port 8 arranged substantially perpendicular to end wall 4b. 
This provides for maximum penetration by the inlet jet 
while preserving symmetrical ?ow‘ conditions within the 
container. ‘ 

In operation, inlet portion or unit 5 is placed ap 
proximately in line with faucet 10 to receive water jet 
15. Anti-splash chamber 16 is provided with annular 
grooves 17 to de?ect splashed inlet liquid, and to accom~ 
modate an extension conduit for direct faucet attach 
ment, if desired, 
As an option, inlet unit 5 includes a local honey 

comb 18 at lower exit port 8. The vanes 19 of honey 
comb 18 are vertical and parallel to the liquid ?ow di 
rection, to reduce local liquid turbulence and provide 
more stable liquid flow. 

Inlet unit or portion 5 may be separable from wash 
ing device 1 or the inlet portion may be bonded or 
otherwise integrally associated with the washing device 
within the scope of the invention. Similarly, the 'inlet 
portion or unit may be separable into sections which 
combine in use to perform as described. 
The washing device rests on parallel skids 20 to pro 

vide elevation clearance for exhaust ports-13. _ 
While one embodiment of the present invention has 

been illustrated it is to be understood that what is de 
?ned by Letters Patent is speci?ed by the appended claims. 
What is claimed is: _ ~ 

1. A washing device comprising‘two side walls extend 
ing longitudinally and vertically and spaced apart in 
relative proximity, a lateral wall extending between said 
side walls to provide a bottom wall and two opposite end 
walls and connecting with said side Walls in unitary rela 
tion to provide a container cavity, and the inner surface 
of said bottom wall and the inner surface of at least 
one of said end walls substantially faired to provide a 
substantially curved inner surface at the region of junc 
ture, and a liquid inlet portion normally positioned sub 
stantially above said curved inner surface, and said inlet 
portion including a substantially vertically extending duct 
portion having an upper admission port portion and a 
lower normally submerged exit port portion, and said 
exit port portion having an elongated duct transverse 
cross-section at the ?nal discharge section thereof to 
provide a transversely elongated liquid jet in normal op 
eration, and the major axis ‘of said elongated ?nal dis 
charge transverse section of said exit port portion in plan 
view oriented substantially perpendicular to said end 
wall at the region of mutual proximity. 

2. A washing device and liquid inlet portion as in 
claim 1, and said exit port portion having a liquid dis 
charge direction substantially tangential to said curved 
inner surface. ' 

3. A washing device and liquid inlet portion as in 
claim 1, and said inlet portion having a downwardly 
slanted lower surface to normally guide circulating liquid 
within said device in a curved path. 

4. A washing device and liquid inlet portion as in 
claim 1, and said admission port portion of said duct 
portion having relatively enlarged transverse cross-sec 
tional areas upwardly to provide an anti-splash chamber. 

5. A washing device and liquid inlet portion as in 
claim 1, and said end wall cooperating with said ver 
tically extending duct portion of said inlet portion to 
provide an integral duct. 

6. A washing device comprising two side walls ex 
tending longitudinally and vertically and spaced apart 
in relative proximity, a lateral wall extending between 
said side walls to‘provide a bottom wall and two op, 
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posite end walls and connecting with said side walls 
in unitary relation to provide a container cavity, and 
the inner surface of said bottom wall and the inner sur 
face of at least one of said end walls substantially faired 
to provide a substantially curved inner suface at the 
region of juncture, and said spaced side walls separated 
a distance less than one half of the largest single dimen 

' sion of the container cavity in the direction of length 
or height, and a liquid inlet portion normally positioned 
substantially above said curved inner surface, and said 
inlet portion including a substantially vertically extend 
ing duct portion having an upper admission port portion 
and a lower normally submerged exit port portion, and 
said exit port portion having an elongated duct trans 
verse cross-section at the ?nal discharge section there 
of to provide a transversely elongated liquid jet in nor 
mal operation, and the major axis of said elongated ?nal 
discharge transverse section of’ said exit port portion 
in plan view oriented substantially perpendicular to said 
end wall at the region of mutual proximity. 

7. A washing device comprising two side walls extend 
ing longitudinally and vertically and spaced apart, a 
lateral wall extending between said side walls to provide 
a bottom wall and two opposite end walls and connect 
ing with said side walls in unitary relation to provide ‘a 
container cavity, and the inner surface of said bottom 
wall and the inner surface of at least one of said end 
walls substantially faired to provide a substantially curved 
inner surface at the region of juncture, and a liquid in 
let portion, said inlet portion including a_ substantially 
vertically extending duct portion having an upper admis 
sion port portion and a lower normally submerged exit 
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port portion, and said exit port portion having an elon 
gated duct transverse cross-section at the ?nal discharge 
section thereof to provide a transversely elongated liquid 
jet in normal operation, and the major axis of said elon 
gated ?nal discha-rge transverse section of said exit port 
portion in plan view oriented substantially perpendicular 

' to said end wall at the region of mutual proximity, and 
said inlet duct portion positioned substantially above said 
curved inner surface and substantially within said con 
tainer cavity and within upward projections of said side 
walls and end walls. 
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