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tine flow path to remove the surface din and loosen
any embedded dirt. The produce can be optionally
routed to a spray washer to remove embedded dirt.
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COMPACT WASHING FLUME SYSTEM

BACKGROUND OF THE INVENTION

10001} Technical Pield

(00021 The present invention refates to a fuid-contamning - apparatus for washing toreign
matter, such as dirt, from produce, such as potatoes and the like, after the produce has been
harvested.
[00031 Description of Related Art

{00041 Agricultural produce, such as potatoes, requires washing after harvest and prior to
further processing or ;:*;'a‘iir;tkagingi Washing produce, particularly potatoes, requires caretul
handling, hecause the produce 8 guite delicate and .s;;ubject to bradsing., Various types of washing

devices have been used to wash potatogs after harvesting. Sometimes the potatoes are w ashed b y

spray nozzles as the potatoes are conveyed down @ ling, Absent sufficient pre-soaking, Spr iwn‘* o
with nozzies alone fails o efficiently remove dirt, especially dirt embedded in the eves of the

potatoes. Conseqguently, much greater amounts of water must be used and tar more nozzles are

used large, permanent structures filled with water with some type of agil tating device 1o ;}Im;dc a

l-..

typically “first m first oud,” meaning that the potatoes randomly enter and exit the pre-soaker,

Additionally, the agitating devige is subject to routine fatlure because of the rock and dirt
environment i is subject to. Consec T -1%13 , such systems fail to efficientt y and '{;‘:Gl‘ﬂ.iilti(}l;lﬁI‘}‘f
remove both rocks and ﬂ-(}iﬂ'iiﬂg debris. Accordingly, 8 need exists {or an inmproved apparatus

and method for washing produce, such as harvested potatoes, in a more efficient manner.
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[0005] One solution to washing produce is exemplified by ULS. Patent \30 5.413,131
(“the ‘131 Patent’ ,;wmyh discloses a washer for buoyant pr oduce, such as radishes, The '131
Patent discloses a wash tank having baftles placed across the entire width of the tank. The
baffles are oriented as alternating from being mounted to the floor of the tank extending upward

and mounted from the top of the tank and extending downward, below the water level. The

baffles are thereby offset from one another along the uternal length of the tank so that essentially

every other baffle is an upper baffle and in between each of the upper baffles is a lower batile.

The nozzles are directed in a downward position and the spray discharge produces a strong,

downward current that forces huoyant produce completely under water so the produce can move
before being again subjected to a strong, downward curtent from another set of spray nozzles.
100067 There are several problems with this type of prior art washer. First, the water
from the spray nozzles {ails to directly contact the produce. In fact, because the produce is
forced under water, there is a low statistical chance for the spray to directly engage the onter

periphery of the produce and the standing water actually protects durt on the produce {rom the

spray. Conseguently, it fails to address the 1ssae of removing dirt embedded in produce
to move the produce through the washer, the prior art washer disclosed in the '131 Patent is very
CHETEY inefficient.

{0007} Another problem with this iﬁ*imf art washer iy that it fils to work well for heavier
than water produce, such as potatoes. While the density of the fluid could be adjusted to mcerease
the relative buoyancy of the potatoes, this is an additional expense, and the additive could impart

undesirable flavor wmpmmm\ to the potato. Further, such dd ustment can mtroduce waste:
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disposal issues. The washer i the ‘131 Patent also requires an extensive and complex array of
nozzles which must be manually adjusted prior to start up. Consequently, a need exasts for an
improved produce washer that is capable of efficiently washing buoyant or non-buoyant produce,

such washer should minimize the amount of water consuamed, and also minimize the nunther of

moving parts required.
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SUMMARY OF THE INVENTION

[O00R]T The present intvention, in one embodiment, is a w asher comprisin g a hydrosorter
or debris rentoval section, a serpentine flume, and a spray washer. In one aspect, the debris
removal section having a transverse, upwardly { acing siope that promotes rock removal 18
sitnated upstream of a serpentine flume. In one aspect, the debyis removal section further
comprises a skimmer to promote removal of lighter material such as vegetation. Inone
chunnels whereamn said {l um.e. wash channels are defmed by ap lm'ality of "infl,pmf%rfi@fi.zs--;}3 :;ifﬂti‘ﬁ' that
extend transversely across the flunse from alternate sides. Inn one aspect, the baftles extend trom
the bottom of the flume and above the water line, Water and potatoes are gravity-fed through
the serpentie flame. The serpentine flume thcmh\ creates a horizontal serpentine flow path that
can b used to more ﬁfﬁt tently wash potatoes. In one aspect, cach side of cach ba'fﬂe‘compris ¢S
an angled gusset where the baffles are mounted to the side of the fhane. A spray washer
supplying pressurized spray through a plurality of nozzles can be used to remove any embedd ed
dirt that was loosened In the serpentine ffume. The above, as well as additional features and

advantages, will become apparent in the following written detailed description.
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BRIEF DESCRIPTION OF THE DRAWINGS
10009] The novel featares believed characteristic of the invention are set forth in the

objectives and advantages thereof, will be best understood by reference to the following detailed
des c;rifp fion of ;izi histrative embodiments when read in _-:.-:f(}nj unciion w iih 'fht&:_ &-c:ﬁc.m}ilpmiym 28
drawings, wherein:

[0010] Figure 1 is a perspective view depicting the washer in accordance with one
embodiment of the present invention;

100111 h gure 2a is a top view of the debris removal section according to one
ermbodiment of the present mvention:

[G012] Figure 2b is a side view of the debris removal section depicted in Figure 2a

[0013] Figure 3a is 4 top view of a top serpenting flume in accordance with one
embodiment of the .;;‘;,I‘t:f:s&i?ity Invenion,

{{-}{} 14] Figure 3b is a side view of the top serpentine fhume depicted m Figure 3a;

{0015) Figure 3¢ partial bottom rear perspective view of the debris remaoval section and
hi-level serpentine flume in accordance with one embodinent of the present invention:;

{0016} Figure 3d is arear end view of the bi-level serpentine flume in accordance with
one embodiment of the present myvention;

{0017] Figure 4 is a prior art graphical representation depicting the equivalens length
hased on the deflection angle of a mitered bend; and

[0018] Figure 3 is a schematic representation of one embodiment of the present



CA 02694754 2010-01-27
WO 2009/018256 PCT/US2008/071434

DETAILED DESCRIPTION
{00191 Figwre 1 is a perspective view depicting a washer in aceordance with one
ambodiment of the present invention. As shown, the washer comprises a debris removal section

100 upstream of a hié?ift:veL serpenting flume 200 followed Dy a spray conveyor 300. In the

ki

debris removal section 100, heavy debris is removed by a debris discharge device or rock trap
160 and hg:mm debris 1s removed by a skimmer 150, Figure 28 18 atop view of the debris
removal section according to one embodiment of the present mvention. Figure Z2h 15 a side view
of the debris removal section depicted in Fﬁigum 2a. Like numerals represent like elements
throughout the specification. Referring to Figures 1, 2a, and 2b, a pump 102 routes water to the
10 debris removal section 100 through aninlet 112 in sufficient quantity to convey the potatoes
through the debris removal section 100, In one embodiment, between ahout 1.0 and about 0.2
and more preferably between about (.7 and about 0.2 gallons per minate are pumped from in the
infet 112 for each pound of potate per minute that ts routed to the serpentine fiume 200, Potatoes
can enter the top of the upstream portion 102 and are immersed below the water fevel 110 via
15 gravity.
[0020] In one embodiment a downward sloping false bottom 124 divides the incoming
flow into top jet(s) 118 and bottom jet(s) 128, In one emb odiment, a vertically adjustable gate
126 ¢an be used to ml] ust the flow from the top jel(s) 118, In onc embodiment between about
10% and about 1009 of the inlet 112 fHow is routed through the top jet(s) 118, with the
20 remamnder being mumd to the bottom j{it‘w(\} 128, Typically about 30% of the inlet 112 flow is
routed to the top jet(s) 118, The potatoes are pushed by tiow pm'duced from the jets 118 128
across the rock trap 160, In one embodiment, a lip 122 can be used 1o direct water from the

bottom ] et 128 u W ards and just upsiream of the skimmer 130 thereby directing light debris mto

~{3-



LA

¥

CA 02694754 2010-01-27
WO 2009/018256 PCT/US2008/071434

the skimmer. In one embodiment, the lip 122 comprises an angle of between about 45 degrees
and about 90 degrees from the bottom 120 of the debris removal section 100, In one
embodiment, the ip 122 is a.djﬁﬁita;b}ﬁs in the horizontal direction and can be moved to as needed
to adjust the vertical flow vector emanating from the bottom jet 128,

{0021 In one embodiment, a skimmer 150 is mounted just upstream of the rock trap 160
o rermove any foating debris through the skimmer outlet 154, In one embodiment, an adjustable
skimmer 150 is pivotally mounted about a hinge 152 so that the skimmer can be adjusted to an
opti mal depth which can vary based npon the densi ty of the potato being washed., A roller
rotating in the clockwise direction can be provided at the distal end of the skimmer to direct
grass and other debris into the skimmer. In one embodiment, depending upon the des md level
of skimining, between about 5% to 75% and typically S0% of the water from the inlet 112 is
routed to the skimmer outlet 134 and can be sent to g filtration system 400 as described in more
detai] below, A side shield (oot shown} can cover the portion of the skimmer outiet 154 below
the skimmer 130 to ensure mﬂj; the water above the skimmer exits through the skimmer outlet
154,

(0022] In one embodiment, the rock trap 160 is mounted immediately upstream of the
elevated flume bottom 140, Asused fiwrfﬁiﬁ, an elevated {flume bottom 140 is a flume bottom
downstream of the rock tmp 160 that has a higher elevation than the thume bottom 120 apstream
of the rock trap 160, In one embodiment, the elevated fhume bottom 140, downstream of the
rock trap 160 comprises an upwardly facing slope. In one embodiment, the upwardly facing

stope s in the transverse direction. Heavy debris, such as rock, is unable 1o traverse up the
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(00231 In one embodiment, water is also pumped to the fhume 100 from the rock trap
160 through an inlet 162 mounted to the rock trap 160, Water pumped through the inlet provides
an-upward flow vector and mmui% potatoes to overcome the elevated flume botton: 140 as the
potatoes are directed downstresm and towards the serpeatine tl um e 200, A sufficient water flow

from the inlet 162 can be used to-ensure that potatoes do n ot fall into the rock trap 160U, For

A

example, in one embodiment, between about 100 gpm and about 300 gpm can be used to

[0024] In one embodiment, the rock trap 160 comprises a double valve dump systent.
The double valve dump svstem comprises @ first movable valve 172 and a second movabie valve
10 174, Both movable valves 172 174 are normally in the closed position. When desired, the first

)

valve 172 can be (ﬁ?wedfj ust fong enough to permit rocks that have accumulated on the first
valve 172 to fall into the next section of pipe 164 where the rocks then rest upon the second
movable valve 174, The rocks from section 164 can then he remaved by :{){Qeﬁiﬂg’the second
movable valve 174 while the first movable valve 172 remains closed to permit the rocks 1o fall

15 below the pipe 166to a di'ﬁp{}'s al location 300. This double-valve dump svstem advantageously
minimizes water loss becanse the section of pipe 164 can be full of water when the Tirst movable
valve 172 is opened to pernit the rocks 0 -'-d;rap’ into the section 164 below, Because the section
164 is full of water when jﬂiﬁs movable valve 1,?.‘2&1 is open, water continues 1o flow upw ird through
the rock trap from the inlet 162, but heavy debns such as rocks fall into the section 164 below

30 the first movable valve 172, In addition to the double-valve dump system described above, the
vock trap 160 can also comprise a basket mounted at muneral 164, Alternatively, there 1s oy a

sinele movable valve 172 and the valve is manually operated as needed. Qther ways {0 remove

the racks can also be used including a caronsel or a convevor (not shown) that is submerged and
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captures the rocks helow the opening 160. The conveyor can be enclosed and can have the same
water level 110 as the fhume.

{00251 Upon passing the elevated flume bottom 1 40, the potatoes are routed towards the
serpentine flume 200, Potatoes are gravity-fed through the serpentine flume 200, where dirt on
the outer surface of the potatoes is removed and the dirt embedded i the eyes of the potatoss i3
substantially loosened.

[0026] A s hest shown by Pi'gum i, the serpentine fhame 200 C{airnpfiseﬁ a bi-level flume
having a top flame 200g and a bottom flume 2005. Such configuration advanta geously provides
for a smaller footprint and permils the present invention 1o be more compact and fruck-~-mounted.
Of course, such embodiment 1s provided for :pLujposf:fs- of lustration and not limitation. Ofe or
more levels can be used in accordance with the scope and spirtt of the present invention,

[0027) Figwre3aisa top view of a top serpentine flume in accordance with one
200 2o mprises a plurahity of baffles 210 that extend transversely across the serpentine flume 200
from alternate sides 212 214, Such configuration creates 1 phuraliy of flume-wash channels 230

defining & serpentine flow path. In one embodiment, the serpentine flow path created by the

alternating baffle configuration advantageously provides a nozzleless washing section.

{0028] In one embodiment, the flume channel defined as the distance between adjacent

stalling in the comers. In one embodiment, the channel width is between about two and about

five times the maximun length of the product, Consequently, if the maximum length of a potato

s 6 inches, then the channel width should be at {east 12 mches,

9.
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[0029] in -mze..a’mb@dimem,: cach 180 de gree U#-s_ha.pjed turn, defined as the portion of the
flow path surroundi ng the distal end of each baffle 210 comprises ;a._jp-air of Q0 d;efgre& blunt turns
with gussets 216 m the C-Gﬁiﬂél‘ﬁ to prevent the product from accumulating in the corners. In one
embodiment, the width of the susset 216 is sized to be equal to or greater than the average
dismeter of the Hem being washed. For examiple, if the average diameter of a potato s 3 mches,
the width of the gusset 216 is at least 3 inches. Such length will beneficially prevent potatoes
from becoming wedged in a comer formed between the baffle and the side of the serpentine
flame. In one embodiment, one or more of the flume baffles 210 further comprises one of two
90 deeree mitered corners or gussets 216, In one embodiment, each gussel 216 comprises two
45 degree angles in proximity o its respective side 212 214 and a batfle 210, Inone

embodiment, there are no rounded corners in the serpentine flow path 230, The iventors have
discovered that mitered comers advantageousty promote dirt remnoval as potatoes navigate the
serpentine flume 200, The mitered corners 216 facilitate the frictional forces exerted on the dirt
on the product or potato surface: These frictional forces faci Hiate removal of the dirt on the outer
surface of the potato and further help to loosen the dirt in the eyes of the potato.

_{'{}(}3{}} Frictional forces of mitered comers 216 can be objectively measured by reterence
to the ﬂq_uiva}m}t length of pipe required 1o produce such frictional losses, It is well known in

fluid mechanics that flow through a trough can cause a reduction in the static head, which may

be expressed in terms of velocity head, Stated mathematically,

‘Whi‘:‘f&

-10-
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g=gravity, and
K=Resistance coefficient.
100311 The resistance coefficient K in the equation therefore, s detined as the veloeity

head lost due to the resistance from a valve or a fitting {e.g. a mitered cormner). Further, the same
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f=friction tactor {f;“ﬂmiaw& by methods well known in the ant)

{00321 The ratio = is the equivalent length m pipe diameters of straight pipe that will

D
cause the sane pressure drop as @ -Viﬂ?’ﬁs.{)fffiﬂiilg under the same flow conditions. szsequentiyg
it has become common in flnid dynamics to compute pressure drops from frictional {osses from

IR "R
cquivalent lengths expressed as the — ratio.

{0033] Figwe 4 is a prior art graphical representation depicting the equivalent length
based on the detlection angle of a nmt.red ’tmnd Ret: ferr g o the “total resistance’™ curve in the

chart, the eguivalent length in pipe diameters of a 435 degree mitered bend 18 about 15 diameters,

A 90-degree angle, on the other hand, is nearly 4 times that number, AS evidenced by the chart

i mee 4, the Q,Imtm the turn, the greater the friction loss. lemquumlh . %eri}tzzitmt thume
utilizing a 180 degree turn from two 90 degree angles will have greater friction loss than four 45

degree angles,
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[0034] As those skilled in the art will understand, the squivalent length would actually
he calculated based upon a hydraulic diameter, which is a common Iy used term when handli ng
flow in non-circular channels. The discussion above related to equivalent length is provided for
purposes of explaining the frictional encrgy that is efficiently unparted to the potatoes (0 help
clean the dirt from the outer surfaces of the potatoes. One objective of the present invention is to
use fittings, How, and surface confi gmfmim}s the pm’;vfié{afs {l*light;tr* {rictional losses because s
believed that such losses facilitate cleaning of the potato surfaces from the potate (o potato
interaction. Consequently, in one embodiment, the sides and haffles of the serpentine flame can

be lined with brushes and/or the surfaces can be roughened.

[(035] An additional advantage provided by the present invention is that as the potatoes
navigate the serpentine flume 200, the petatoes rub together and produce additional friction,
which further removes the dirt from the outer surfaces of the potato and can help to loosen the

dirt embedded in the sves of the potato, Consequently, the design of the present mvention

Y e

[0036] Referving back to Figure 1, another advantage of the present invention is the
controlled potato a_-c:c.'s.amulmi'(}n that occurs at the mitered corners 216 of the serpentine fhune
200, Such accurmation provides better contact between the potatoes and permits the potatoes to
rub against and thereby clean the s urface dirt off of one another. Rounded comers are less
effective than mitered corners 216 because mitred corners result in the potato accumulation or
stalling at the mitered comers 216, Consequently, in one embodument, rounded corners are
avoided and the haffles 210 fail to have rounded corners where the baftles are attached to the
side 212 214 of the serpentine flume. While the mitered corners 216 permit potato accummuiation

1t the corners, there 18 still sufficient movement such that the potatoes contact gach other gud rub
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the dirt off of their respective surfaces. Its this potato to potato contact provided by the relattvely

surface cleaning of the potatoes in accordance with the present mvention.

10037] Upon exiting the flume, the potatoes have virtually no dirt remaining on the

es of the potatoes 15 substantially | ansened. Further,

:lb'r"

becanse no moving parts are in the serpentine flume 200, there is less maintenance and less

potential to damage to potatoes. Consequently, the present invention provides aggressive

serubbing with less bruising of the potato,

(00381 I one embodiment, the serpentine flow path coupled with the mitered corners

10 216 provide a compact flume design that is relatively portable and can be placed on a much

smaller footpring than prior art pre-soaking devices. Further, as exemplitied by Figure 1, the

fhume cait be optionally placed in a multi-level configaration to further reduce the footprint

required,

10039] Figure 3b 18 a side view of the top serpentine flume deprcted in Figare 3a, As

15 hest shown by Figure 3b, each haffie 210 is attached to the flume bottom 220 and each haftle

extends up above the water level 240, The serpentine flame 200 is sloped so as to provide

sufficient head to permit the potatoes to gravity-feed through the serpentine fiow path created by

the alternating baffle configuration. In one embodiment, the siope © 18 between about. 1-degree

and about 30-degrees and more typical l} about 5 degrees for potatoes. A sloped serpentine

20 flume advantageously promotes rolling and tumbling of the product. The slopes will vary based

upon the product being washed.
[0040] In one embodiment, the baffles 210 also comprise a 510;;;-@{1 portion 219 leaning

downstream to lower drag 1n the flume and prevent potatocs from becoming wedged in g comer
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219 of the baffle promotes potato flow through the serpentine flume 200. In one embodiment,
the sloped portion 219 of the baftle extends the entire length of the baffle 210. In one
enthodinient, the len gth of the sloped pt‘ﬁrtim. 219 as scen in cross-section in Figure 3b, is
substantially the same as the average length of the produce being washed. For example, if
potaioes being washed have an average diameter of 3 mches, the length of the sloped portion 219

is 3 inches. In one embodiment, the angle between the sloped portion 219 and the fhme bottom

220 {s between about 45 and 60 degrees. In one embodiment, bottom of the baffle can be

backfilled 221 at the baftle bottom on the downstream side of the baffle 216 for sanitary reasons,

During operation, the flow of potatoes and water around the baftles can canse the baffles to

vibrate which can lead to fatigoe. Conseguently, in one embodiment, one ur more battles
comprise an angled top portion 211 o stiffen the baftle 216,

(00411 F tgure 3¢S *aij_;‘izéa;ifstiiai botton rear perspective view of the bi-level serpentine
flume in accordance with one embodiment of the present mvention, Referring to Fi gures;i.%ii‘;. and
3¢, the top serpentine Hume 200a 13 m hydrawlic communication with the bottom serpentine
flume 2006, Thag, potatoes can he gently transterced from the top flume 200q through a doct
201 and into a water-filled Frap 202 and into the bottom flume 2004 and thereby avoid brunsmg,
The water level 2408 ensures that the J-trap 202 is filled with water and permits the gentle
transfer of potatoes between multiple levels of a serpentine flume,

10042} Figure 3d is a vear end view of the bi-level serpentine flume in accordance with
one embodiment of the present invention. In one embodiment, the J-trap comprises an
mcreasing diameter as flow moves downstream, For example, in one embodiment, the duct 201

comprises a diameter of about 10-inches at numeral 204a where the duct 201 connects with the

-4~
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top serpentine flume 200q. In one embodiment, the duct 201 widens to about 10 1/2 Inches near

numeral 2044 and widens further to 11-inches ai muneral 204¢ as it enters the bottom of the

bottom serpentine flume 2008, Such widening advantageousty promotes flow and prevents

product pluggmng.

{0043] Mudtiple levels of a serpentine fl HIme can be provided to minimize thx‘:i ootprint of
the system and to facilitate cleaning as necessary. For example, different soil types can require
more or fewer Mume channels accord ng 1O f’lm*dse;gme of adhesion of the soil to the potato
surface. Stickier soils having a bi cher clay content can re (;_u:im more Hume channels than
potatoes h arvesied from looser, sandy soils. Conseguently, it iy be desirable o have multiple
serpentine flume levels for potatoes that are harvested in hi oher ola y content soils.

{00441 Referring back to Figure 1, the serpentine flume 200 can termmate in g tonnel
shaped flume 290 and the potatoes leaving the s crpentine flume 200 can be routed towards a
Spray washer 300 where pressurized water emanating from a plurality of spray nozzles mounted
{1 A 'p};umiity | cﬁf spray bars removes any dirt mmainﬁgn gr.irﬁs the eves of thﬁ p{)mt@es-\ The Pressure
utilized will depend on upon the fragility of the specific item being cleaned. In one embodiment,
the pressurized water sprayed on potatoes is between about 2 bar and about 3 bar. Use of

recyeled water at higher pressures can wear out nozzles and therefore may be less desirable. The

potatoes can move on brushes or rollers below the spray bars. Of course, any snitable washer

o

300 inc weling, bt are not Hmited to, brush washers, barrel washers, and roller washers, all of

which arve well known in the art can be used. Because httle or no dirt remains on the outeyr
surface of the potatoes exiting the serpentine fhune 200, the present fnvention permits use of an

inexpensive brushless spray washer 300, In one embodiment, the spray washer 300 comprises
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onie of more spray nozzdes in a drom. Upon leaving the spray washer 300, the potatoes are ready
for further processing.

{0045] While the water used i the nozzles of the spray washer 300 can come entively
from either a recycled water souree 312, or a fresh water source 322, in one embodiment, at feast
one of the last spray bar manifolds ¢ comprises water from a fresh water supply 322, In one
embodiment, recyeled water 312 13 used 1o all but the fast two manifolds and the last two
a reservolr 310 beneath the spray washer 300 and water from this reservoir can be sent fo a
filtration system {:-diBCIHS cd below).

{0046] One advantage of the present invention is that it provides an efficient way to
wash potatees with very litile water consumption. Figure § s an overall schematic
representation depicting one embodiment of the present tavention, Harvested potatoes SU can be
routed bx 3 CORVEeyor or other suitable means info a -h}*{imsi:’-riie;r:: or other debris removal section
100 where mcxclﬁd water 101 is discharged by a pamp 102 through infet 112, The re cycled
water thereby propels the potatoes towards the serpentine flume 200, Hydrosorters, similar to
those disclosed in U.S. Pat. Nos. 6,213,308 or 6,293,407, both assigned to the same assignee as
the present invention, can be used as a debris removal section mi accordancs with ong
embodiment of the present invention. Heavy debris, such as rock, exits through a rock trap 160
to a disposal location 500 and lighter debris exits through the skimmer outlet 154 where it i3
roated to a filtration system 400, A filtration system 400, similar to that described in U8, Fat.
No. 5,833,868, assigned to the same a:\:gi gnee as the present invention, can be used.

10047] Potatoes can then exit 190 the debris removal section 100 and enter the serpentine

flume 200 where the onter potato sinfaces are washed as the potatoes are gravily ted through the

- lf)..
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baffle arrangement. The potatoes and water can exit the serpentine Hlume 200 through a funnel-
shaped flume 290 into a saitable spray washer 300. The spray washer 300 can use recycled
water 312 from a filtration system 400, fresh water 322 from a fresh water supply 600, or
combinations thereof to remove the dirt loosened from the eyes of the potatoes. The resultant
water 390 comprising water from the serpentine flume 200 and from the recycled 312 or fresh
water 322 used in the spray washer 300 is routed back the filtration system 400 for re-use. A
muddy waste stream 402 from the filtration system 400 can be sent to a disposal focation 500,
As shown by Figure 3, the only fresh water being atilized in the present invention 1s an optional
fresh water spray at inlet 322 and a :t:ﬂftk@~:l,1p stream 422 to the filtration system. The 1‘1‘;.aa.i§.e~11_§j ;
stream 422 can be used o ' rﬁ-%p?iac:a water lost in the muddy waste streant 402 and to a lesser
extent to replace any water lost through the rock trap 160, and/or replace any water that remains
on the washed potatoes 350 or that 15 fost through evaporation.

Example

T0048] A washer was constructed similar to that depicted in Figure 1. The debris removal

section 100 had a length of about 14 feet, a width of about 1 foot, height of about 2 ¥4 teet, and a

water level in the debris removal section of about one foot. Water flowed through the miet 112

at about 400 gallons per minute and through inlet 162 at 200 gallons per nunute. About halt ot

the inlet 112 was routed 'i‘hgi;‘-(}ugh the top jets 118 and the other half was routed through the

hottom jets 118, About 300 g pan of water exited the debris removal section 100 at the skimner.

The double-valve dunp system was activated every 10 to 60 mumtes to remove accumulated

rocks. About 3 pallons of water is lost with each discharge. The rest of the water, along with the

potatoes, were routed towards the serpentine flume 200, 1500 pounds of potatoes per minute

were placed into the upstream section 102 of the debris-removal section. At the end of the
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debris-removal section, the potatoes were routed towards the bi-level, serpentine flume 200, The
iemﬁh of the Ser pmmm flume 200 was apmr{mimfﬂeiy 12 feet and the width from the first side to
the second side was approximately 4 feet. The ser pa.nm’mi ume 200 had 11 baffles spaced at

of the baffles was about 16 inches. The water level in the Hame was gbout 10 inches, At the end

having a length of about 2 feet into the lower serpentine flume, which had the same approximate

construction as the upper serpentine flume 200, After nav igating the lower serpentine flume 200,
the potatoes were discharged to a potato washer having 10 spray bars, 70 nozzles, and operating
at a pressure ot 4 > bar at 300 gallons per minute total. The eight spray bm manifolds closest the
serpentine flume utilized a recycled water stream and the fast two spray bar maniiolds utilized
fresh water. The SPray wa shier 300 provided a finish wash that removed most, if not all, of the
dirt remaming in the eyes of the potatoes. Further, the spra y washer 300 was able to clear out
most potato rot present in the potatoes. No rocks a;p;t}em'ff:{lﬁt the spray washer 300, Because the.
spray washer conveyor comprised a plurality of stainless steel rollers, any rocks which enter the
spray washer make very loud, noticeable noises. No such noise was heard.

{0049] The water used in this system was cleaned throngh a hydro-sieve to remove the
debris, and the water from "the“spra}'Wf;t;‘:‘;her ways cleaned with 3 4-inch G Max Cyclones to

remnove the dirt in a way similar to that disclosed in U.S, Pat. No. 5,833,868, Of the 600 gpm.

routed to the filtration system, only about 9 gpm were discharged as a muddy wuste stream,

Consegquently, only aboat 9 gallons were consumed for cleaning 1,500 pounds ot potatoes.

[(}i)‘*’iﬂi The present invention has several advantages over the prior art. The munber of

moving parts is substantially minimized. For example, the only moving parts in one embodiment:
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af l%u present my ention are the two movable gate valves 172 174, the CONVEYOr { not shown} for
dlm';}piﬂg POLALGES 10EO the debris-removal section, the conveyor below the spray no: rzies, and the
sprav washer 300, Als.fjg.dua to the design of the rock trap in the debris-removal section 100,
there is litthe build up of dirt, debris, or rocks inthis invention. Farther, because there are no
external mixing devices in the debris-removal section 100 or the serpentine fhame 200, there is
little bruising of the potatoes. Because there are few moving parts, there are few plugging 1 ISSUES.
Moreover, unlike prior art potato washer which use brushes te clean the outside of the potatoes
and fail to get the dirt in the eye. tht?pii‘:w entt invention provides an apparatus and method for
loosening dirt wedged in the potato eye and removing that dirt from the eye. Dne to the w ay in
which the potatoes frictionally engage one another, the present invention i3 able to pro vide
cleaner surfaces of the potatoes with less soak time than prior art soakers. The present mvention
also provides a “first in first owt” system which provides more uniform and consistent cleaning

of the surfaces of the BOTATOCS, The present imvention yeguires a mi-atm&y siall ff::swf:s‘f._printz,;:m{}ﬁ_ as

shown in Figure 1, the present invention can use multiple levels and are therefore stackable to

increase presoak aggressiveness as required by the conditions of the product being washed,

[0051] While this invention has been particidarly shown and described with reference to

a preferred embodiment, it will be understood by those skilled in the art that varions changes

form and detail may be made therein without departing from the spiit and scope of the

mvention.
{00521 While the invention is described with respect to potatoes, those skilled m the ant
would recognize that it could be used for other harvested produce, inchuding but not limited {o

sweet pomm(,:a sugar beets, and radishes. The present invention can also be used 1 a

preparation step prior to classifying all kinds of materials, The present nvention is not hunited to

216



1

CA 02694754 2010-01-27
WO 2009/018256 PCT/US2008/071434

food products and can be used for other materials including bat not limited washing gravel and
polishing ageregate to separate fines. Further, given the above disclosure, those having skill in

the art will understand that other fittings including other mittered angles can be used without

departing from the spirit and scope of the claimed mvention. Further, the baftle suriaces can be

N

serpentine fhane s depicted, such is provided for purposes of illustration and not imitation, One
or more levels of a serpentine flume can be used in accordance with the spint of the claimed
invention. Further, a spiraling flume having non-rounded corners that optionally spirals around a

piece of equipment or in or outside a building can also be used.

-2
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CLAIMS:

1. A flume washer comprising:

a serpentine flume (200) comprising a plurality of impervious baffles (210) that extend
transversely across the flume from alternate sides (212 214) wherein said baffles (210) extend
from a flume bottom (220) to above a flume water level (240) and thereby define a serpentine

flow path.

2. The serpentine flume (200) of claim 1 further comprising a debris removal section (100)
upstream ot said serpentine flume (200) wherein said debris removal section comprises a bottom
(120) and an elevated flume bottom (140), wherein a debris discharge device (160) permits

debris to exit said bottom section immediately upstream of said elevated flume bottom (140).

3. The washer of claim 2 wherein said elevated flume bottom (140) comprises a transverse

upwardly-facing slope.

4. The washer of claim 2 wherein said debris discharge device (160) comprises a double-

valve dump system having a first moveable valve (172) and a second moveable valve (174).

5. The washer of claim 1 wherein at least one of said baffles is connected to a side of said

serpentine flume by a gusset having two mitered forty-five degree angles.

6. The washer of claim 5 wherein two sides of at least one of said baffles comprises said
gusset.
7. T'he washer of claim 5 wherein said gusset comprises a width that is at least equal to the

average diameter of a product being washed.

8. The washer of claim 1 wherein at least one of said baffles comprises a bottom sloped

portion attached to said flume bottom.

9. The washer of claim 8 wherein said sloped portion comprises a length that is at least

cqual to an average diameter of a product being washed.

01-
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10. The washer of claim 1 having a channel width that is at least two times the maximum

length of a product being washed.

11.  The washer of claim 1 having a channel width that 1s between about two times and about

five times the maximum length of a product being washed.

12.  The washer of claim 1 wherein said serpentine flume comprises two or more levels.

13.  The washer of claim 12 wherein a first level is connected to a second level by a J-trap

filled with water to a water level.

14.  The washer of claim 1 wherein said serpentine flume comprises no spray nozzles.
15. The washer of claim 1 wherein said serpentine flume comprises no moving parts.
16.  The washer of claim 1 further comprising a spray washer.

17. A washer comprising:

a serpentine tlume, wherein said serpentine flume comprises a plurality of impervious
baftles (210) that extend transversely across the flume from alternate sides (212 214) wherein
said baftles (210) extend from a flume bottom (220) to above a flume water level (240) and
thereby define a serpentine flow path; and

a spray washer (300) downstream of said serpentine flume.

18.  The washer of claim 17 wherein each impervious baffle (210) further comprises at least
one gusset (216).
19. The washer of claim 18 wherein said gusset comprises a width that is at least equal to the

average diameter of a product being washed.

20. The washer of claim 17 wherein at least one of said baffles is connected to a side of said

serpentine flume by a gusset having two mitered forty-five degree angles.

29.



10

15

20

25

30

CA 02694754 2010-01-27

21.  The washer of claim 17 wherein at least one of said baffles comprises a bottom sloped

portion attached to said flume bottom.

22.  The washer of claim 21 wherein said sloped portion comprises a length that is at least

equal to an average diameter of a product being washed.

23.  The washer of claim 17 having a channel width that 1s at least two times the maximum

length of a product being washed.

24.  The washer of claim 17 having a channel width that is between about two times and

about five times the maximum length of a product being washed.

25.  The washer of claim 17 wherein said serpentine flume comprises two or more levels.

26.  The washer of claim 25 wherein a first level is connected to a second level by a J-trap

filled with water to a water level.

27.  The washer of claim 17 wherein said serpentine flume comprises no spray nozzles.

28.  The washer of claim 17 wherein said serpentine flume comprises no moving parts.

29.  The washer of claim 17 further comprising a hydrosorter upstream of said serpentine
flume.

30.  The washer of claim 1 wherein said alternate sides (212 214) are parallel to a vertical

plane and wherein said flume bottom is parallel to a horizontal plane.

31. The washer of claim 17 wherein said alternate sides (212 214) are parallel to a vertical

plane and wherein said flume bottom is parallel to a horizontal plane.

23
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