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DESCRIPTION

Introduction

[0001] This invention relates to a root crop washer.

[0002] The invention particularly relates to a root crop washer of the type comprising a rotatable washing drum which is partially
immersed in a water trough and an associated stone separator mounted before an inlet of the drum. A root crop washer of this
type is described in my previous patent specification publication No. EP 0568489. A problem arises with the removal of stones
and unwanted clay materials from the unwashed root crop in that the de-stoning apparatus provided to date has only been of
limited success. The present invention is directed towards overcoming this problem.

[0003] Other examples of known root crop washers with stone separators are described in EP 0401812 and EP 0715815 and
examples of stone removal devices are disclosed in US 2,369,863, GB 938,526 and FR 2 213 024.

Summary of the Invention

[0004] According to the invention there is provided a root crop washer including a root crop washing apparatus and a stone
separator mounted at an inlet of the root crop washing apparatus, the stone separator comprising a separator housing having a
root crop inlet and a root crop outlet spaced-apart from the root crop inlet, the root crop outlet communicating with the inlet of the
root crop washing apparatus, and a first liquid stream generator for generating a first liquid stream within the separator housing
travelling between the root crop inlet and the root crop outlet for delivery of the root crop from the inlet to the outlet characterised
in that the stone separator comprises a cyclonic separator with a vortex generator for swirling liquid within the separator housing
for generating a vortex within the separator housing forming the first liquid stream. The stone separator advantageously provides
an excellent separation of unwanted clay and stone materials from the root crop before delivery of the root crop to the washing
apparatus. Advantageously the water carries the root crop outwardly by centrifugal action whilst the heavier stone and clay
materials drop through the water to the bottom of the separator housing.

[0005] In one embodiment the stone separator further includes a second liquid stream generator for generating a second liquid
stream within the separator housing travelling upwardly through the separator housing. This aids in supporting the root crop
within the separator housing and overspill carries the root crop to the washing drum. Preferably the water inlet is provided at a
lower end of the separator housing and the water outlet is provided at a top of the separator housing.

[0006] In another embodiment the first liquid stream generator comprises a paddle mounted on a rotor shaft within the separator
housing, said rotor shaft being connected to a drive motor for rotation of the paddle within the separator housing for swirling liquid
within the housing to form the first liquid stream.

[0007] In another embodiment the second liquid stream generator comprises a pump operable to circulate liquid upwardly
through the separator housing between a liquid inlet at a lower end of the separator housing and a liquid outlet at an upper end
of the separator housing.

[0008] In another embodiment the root crop outlet forms the liquid outlet.

[0009] In another embodiment the root crop washer includes a trough forming a liquid reservoir, the trough having a liquid outlet
communicating with an inlet of the pump and the liquid outlet of the separator housing communicating with the trough.

[0010] In another embodiment the separator housing has a waste outlet at a bottom of the separator housing.

[0011] Conveniently a waste removal conveyor is mounted below the waste outlet. This prevents any undesirable build-up of
waste materials at the outlet.

[0012] In another embodiment the waste removal conveyor is mounted within a water trough together, said waste removal
conveyor having an outlet end for discharge of material carried by the conveyor outwardly of the water trough. Optionally, the
cyclonic separator may also be mounted within the water trough.
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[0013] In another embodiment the waste removal conveyor has outwardly extending spaced-apart paddles to engage and
remove debris falling through the waste outlet.

[0014] In a further embodiment cyclone water restrictor flaps extend downwardly at the waste outlet and the paddles are
deflectable to pass beneath said water restrictor flaps.

[0015] In a further embodiment a water pump is provided having an inlet communicating with an interior of the trough and an
outlet connected to the water inlet on the separator housing for delivering the water stream upwardly through the separator
housing.

[0016] In another embodiment the waste outlet of the separator housing forms the water inlet.

[0017] In a further embodiment the means for swirling water within the separator housing is a rotatable paddle which is rotatably
mounted within the separator housing. Any other suitable mechanism for imparting a swirling motion to water within the separator
housing may be used.

[0018] In another embodiment the separator housing has a frusto-conical side wall which narrows between a top and a bottom of
the separator housing.

[0019] In another embodiment the washing apparatus comprises a rotatable washing drum which is partially immersed in a water
trough, said washing drum having an inlet communicating with the water outlet of the separator housing.

[0020] In another embodiment a common trough is provided for the waste conveyor and the washing drum.

[0021] In another embodiment an elevator is mounted at an outlet of the washing drum. This conveniently transports the washed
root crop away from the washer. For ease of transport the elevator may be foldable between a raised in-use position and a
collapsed stored position. A chopper may be mounted at an outlet end of the elevator to chop the root crop if desired. For
convenience this chopper may be movable on the elevator between an in-use position and a retracted stored position.

[0022] In a preferred embodiment the trough is mounted on a mobile chassis. Thus conveniently the root crop washer can be
transported between root crop harvesting sites. In this regard the chassis may be provided with a draw-bar to facilitate towing the
chassis. It is also envisaged that the root crop washer could be provided on an articulated trailer of the type for engagement with
the fifth wheel coupling on a tractor vehicle.

[0023] Ideally the waste removal conveyor and elevator extend longitudinally on the chassis. This provides a compact
construction to facilitate transport by road.

[0024] In another aspect the invention provides a root crop stone separator apparatus including a separator housing, said
separator housing having a root crop inlet and a root crop outlet spaced-apart from the root crop inlet, a first liquid stream
generator for generating a first liquid stream within the separator housing travelling between the root crop inlet and the root crop
outlet.

[0025] In a preferred embodiment the apparatus includes a second liquid stream generator for generating a second liquid stream
within the separator housing travelling upwardly through the separator housing.

[0026] In another embodiment the first liquid stream generator comprises a paddle mounted on a rotor shaft within the separator
housing, said rotor shaft being connected to a drive motor for rotation of the paddle within the separator housing for swirling liquid
within the housing to form the first liquid stream.

[0027] In another embodiment the second liquid stream generator comprises a pump operable to circulate liquid upwardly
through the separator housing between a liquid inlet at a lower end of the housing and a liquid outlet at an upper end of the
housing.

[0028] In another embodiment the root crop outlet forms the liquid outlet.

[0029] In a further embodiment the apparatus includes a trough forming a liquid reservoir, the trough having a liquid outlet
communication with an inlet of the pump and the liquid outlet of the separator housing communicating with the trough.
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[0030] In another embodiment the separator housing has a waste outlet at a lower end of the separator housing.

[0031] In a further embodiment a waste removal conveyor is mounted below the waste outlet.

Brief Description of the Drawings

[0032] The invention will be more clearly understood by the following description of some embodiments thereof, given by way of
example only with reference to the accompanying drawings, in which:

Fig. 1 is a side, partially sectioned elevational view of a root crop washer according to the invention;
Fig. 2 is a detail elevational view of a stone separator forming portion of the root crop washer;

Fig. 3 is a detail exploded view showing portion of the root crop washer;

Fig 4 is a perspective view of another root crop washer according to the invention;

Fig. 5 is another perspective view of the root crop washer shown in Fig. 4;

Fi

g. 6 is a detail elevational view of a destoner forming portion of the root crop washer of Fig. 4;

Fi

g. 7 is a side elevational view of the destoner shown in Fig. 6;

Fi

g. 8 is a detail elevational view of a washer forming portion of the root crop washer of Fig. 4;

Fi

g. 9 is a detail perspective view showing a chassis and waste conveyor forming portion of the root crop washer of Fig. 4;

Fi

g. 10 is a detail, partially-sectioned, side elevational view of an elevator forming portion of the root crop washer of Fig. 4;

Fi

g. 11 is a detail perspective view of a chassis of the root crop washer of Fig. 4; and

Fi

g. 12 is a perspective view of another root crop washer according to a third embodiment of the invention.

Detailed Description of Preferred Embodiments

[0033] Referring to the drawings and initially to Figs. 1 to 3 thereof, there is illustrated a root crop washer according to the
invention indicated generally by the reference numeral 1. The root crop washer 1 has a rotatable washing drum 2 which is
partially immersed in a water trough 3 and a stone separator 4 mounted before an inlet 5 of the washing drum 2. The washing
drum 2 is largely similar to the washing drum described in EP 0568489 and needs no further description here. In accordance with
the present invention, the stone separator 4 comprises a cyclonic separator. A loading hopper 7 is provided for delivery of a root
crop such as beet, turnips, or potatoes to the stone separator 4. An elevator 9 is mounted at an outlet 10 of the washing drum 2
for discharge of cleaned produce from an outlet of the washing drum 2.

[0034] The cyclonic separator 4 comprises a frusto-conical container forming a separator housing 12 having a side wall 15 which
narrows between a top 13 and a bottom 14 of the separator housing 12. A set of paddles 16 is rotatably mounted within the
separator housing 12 and is operable to impart a swirling motion to water within the separator housing 12 such that the water
swirls about a central vertical axis A of the separator housing 12. An open waste outlet 18 is provided at a bottom of the separator
housing 12 for discharge of stone and clay material from the separator housing 12.

[0035] A water pump 20 mounted within the trough 3 or at a side of the trough 3 has an inlet communicating with the trough 3
interior and an outlet which discharges pressurised water through the waste outlet 18 and into an interior of the separator
housing 12. Thus, operation of the water pump 20 creates a water stream flowing upwardly through the separator 12 which
overflows at an outlet 22 at the top 13 of the separator housing 12 back into the trough 3. Rotation of the paddles 16 also imparts
a swirling motion to the water generating a vortex within the separator housing 12 and thus root crops such as potatoes and beet
are sufficiently supported by the water within the housing 12 and are moved around the side wall 15 of the separator housing 12
between a crop inlet 25 and the outlet 22 which discharges the produce into the washing drum 2 with the overflow water. While
the root crop is supported by the upwardly travelling water and is thrown outwardly towards the side wall 15 of the separator
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housing 12 by centrifugal action stones and heavy clay material drop through the water in the separator housing 12 to the waste
outlet 18 at the bottom of the separator housing 12.

[0036] A waste conveyor 30 is mounted at a bottom of the trough 3 and passes beneath the outlet 18 to carry away stone and
clay material which drops through the outlet 18. As can be seen in Fig. 1 the conveyor 30 has a discharge end 32 which projects
outwardly of the trough 3 at a front end of the trough 3 for discharging the clay and stone waste material from the trough 3.

[0037] The elevator 9 may be a folding elevator as shown in Fig. 1, the elevator 9 folding about a hinge 36 intermediate its ends
between a raised in-use position and a downwardly depending folded position for storage and transport. A chopper 38 is provided
at an outer end of the folding elevator 9. This chopper 38 is hingedly mounted at the end of the elevator 9 and can be swivelled
to one side if it is not desired to chop the produce.

[0038] The trough 3 is mounted on a chassis 39 supported on wheels 40 to facilitate towing behind a tractor vehicle.
Hydraulically operable stabilising legs 42 on the chassis 39 can be lowered to the ground to stabilise the apparatus in use. It will
be noted that both the elevator 9 and the waste conveyor 30 are oriented in a longitudinal direction on the chassis 39 and the
elevator 9 is mounted above the waste conveyor 30. This advantageously provides a compact construction suitable for transport
on public roads.

[0039] The various rotating elements and conveyors can be conveniently hydraulically driven and powered by the power take off
of a tractor vehicle.

[0040] In use, the trough 3 is filled with water to the normal operating water level W. The water pump 20 is operated to deliver
water up through the separator housing 12 and overspill through the outlet 22 back into the trough 3, and the paddles 16 impart
a swirling motion to the water within the separator housing 12. The paddles 16 generate a first liquid stream within the separator
housing 12 travelling between the root crop inlet 25 and the root crop outlet 22. The pump 20 generates a second liquid stream
within the separator housing 12 travelling upwardly through the separator housing 12. A root crop such as beet or potatoes is
loaded into the hopper 7. A certain amount of loose stones and clay material will drop through spaced-apart bars 43 of the
loading hopper 7. Beet or the like discharged from the loading hopper 7, falls through the inlet 25 of the separator housing 12.
The beet is carried on the water stream and swirled about the separator housing 12 towards the outlet 22. At the same time
heavy materials such as stone and clay will drop through the water in the separator housing 12 to the waste outlet 18 from where
it is removed by the waste conveyor 30. Beet discharged from the outlet 22 of the separator housing 12 is fed into the washing
drum 2 where it is washed and discharged onto the elevator 9.

[0041] Referring now to Figs. 4 to 11, there is illustrated another root crop washer according to a second embodiment of the
invention indicated generally by the reference numeral 50. This is largely similar to the root crop washer described previously and
like parts are assigned the same reference numerals.

[0042] Referring initially to Figs. 4 and 5, the water pump 20 is shown mounted outside the trough 3. A water suction pipe 51
connects between the water trough 3 and an inlet of the pump 20. An outlet of the pump 20 discharges through a water feed pipe
52 to the waste outlet 18 at the bottom of the separator housing 12. A flow control valve 53 is mounted in the water feed pipe 52
to control the water stream delivered up through the separator housing 12 by the pump 20.

[0043] An hydraulic pump 55 is mounted at a front end of the chassis 39 together with an associated PTO (power take-off) input
drive 56 for operation of the hydraulic pump 55. At an opposite side of the chassis 39 are various controls 57 for regulating
operation of the various hydraulic rams, motors and the like of the root crop washer 50. Hydraulic rams 58 extend between a
support frame 59 on the chassis 39 and an outer section 60 of the elevator 9 for raising and lowering said outer section 60
relative to an associated inner section 61 of the elevator 9. Thus, the outer section 60 can be folded into a downwardly
depending transport position as shown in Figs. 4 and 5 when not in use.

[0044] Referring in particular to Fig. 6, the paddles 16 are suspended within the separator housing 12 on a rotor drive shaft 64
which is mounted on a support frame 65 on the chassis 39. An hydraulic drive motor 66 is drivably connected to the rotor drive
shaft 64 for rotation of the rotor drive shaft 64 and hence the paddles 16 within the separator housing 12.

[0045] Referring in particular to Figs. 4 and 7, the waste conveyor 30 is mounted within a casing 70 directly below the separator
housing 12 and forming an extension of the water trough 3. The waste conveyor 30 has outwardly extending spaced-apart
paddles 71 to engage and remove debris falling through the waste outlet 18 of the separator housing 12. Cyclone water restrictor
flaps 72 extend downwardly at the waste outlet 18 and the paddles 71 are deflectable as shown in Fig. 7 to pass beneath said
water restrictor flaps 72.



DK/EP 2683260 T3

[0046] Fig. 8 shows the washing drum 2 supported on rollers 75. A number of spaced-apart associated drive belts 76 each
engage about the washing drum 2 and an associated overhead drive pulley 77 mounted on an elongated longitudinal drive shaft
78 which is operable for rotation of the washing drum 2. The drum 2 has a number of circumferentially spaced-apart longitudinal
slats 79 which retain the root crop, but allow through-passage of water from the trough 3.

[0047] Referring in particular to Fig. 9, the waste conveyor 30 is shown mounted on the chassis 39. As can be seen the waste
conveyor 30 has a horizontal section 80 at a rear end of the chassis 39 and an upwardly inclined forward section 81 at a front
end of the chassis 39. It will be noted that this forward section 81 nests below the inner section 61 of the elevator 9 as shown in
Figs. 4 and 5. An opening 82 is provided in a top of the casing 70 for alignment with the outlet 18 of the separator housing 12.

[0048] Fig. 10 shows the outer section 60 of the elevator 9. A ram 84 engages between a mount 83 at an outer end of the
elevator 9 and a mounting bracket 85 on the chopper 38 and is operable for swivelling the chopper 38 between an in-use position
as shown in Fig. 10 and a disengaged position when not required for use leaving an outlet end of the elevator 9 open. The
chopper 38 essentially comprises a chopper box 86 within which are mounted hydraulically operated rotating chopper blades 87.
A hinged door 88 is provided on the chopper box 86 and is controlled by an associated hydraulic ram 89.

[0049] Referring now in particular to Fig. 11, the chassis 39 is shown in more detail. The chassis 39 has two spaced-apart
substantially parallel chassis rails 90 interconnected by a number of spaced-apart cross members 91. A draw-bar 94 is
telescopically mounted within an associated tubular sleeve 95 at a front end of the chassis 39. Thus, the draw-bar 94 can be
extended for towing and can be retracted within the sleeve 95 when the apparatus is in operation. An hydraulic retaining pin 96 is
engagable through the sleeve 95 with the draw-bar 94 to secure the draw-bar 94 in the extended position for towing.

[0050] In use, with the draw-bar 94 extended and the elevator 9 in the collapsed stored position as shown in Fig. 4 and 5, the
root crop washer 50 can be readily towed behind a vehicle to any desired location for use. When on site, the outer section 60 of
the elevator 9 is raised by the rams 58 into the in-use position. The PTO of a tractor or the like is connected to the PTO input
drive 56 to drive the hydraulic pump 55 to supply power to the hydraulic system for operation of the various rams, stabilisers and
motors. As previously described, a root crop delivered to the loading hopper 7 is discharged by a loading conveyor 44 at a
bottom of the loading hopper 7 through the inlet 25 into the stone separator 4 where the root crop is carried between the inlet 25
and the outlet 22 by the swirling water within the separator housing 12. Clumps of dirt and stones fall through the separator
housing 12 to the outlet 18 where they are discharged onto the waste conveyor 30 for removal. The produce is cleaned in the
washer drum 2 and then discharged by the elevator 9.

[0051] Referring now to Fig. 12 there is shown another root crop washer indicated generally by the reference numeral 100. This
root crop washer 100 is largely similar to the root crop washers described previously and like parts are assigned the same
reference numerals. In this case, the chassis 39 forms a semi-trailer for connection to the fifth wheel coupling of a tractor vehicle
102 for transport. In this case also an engine and hydraulic pumps 103 may be mounted at a front end of the chassis 39 together
with an associated hydraulic oil tank and fuel tank 104. Thus, in this case, the root crop washer 100 has its own power supply. A
PTO input drive connection may also be provided if desired to provide an alternative power source.

[0052] The invention is not limited to the embodiments hereinbefore described which may be varied in both construction and
detail within the scope of the appended claims.
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Patentkrav

1. Rodfrugtvaskeanleeg (1, 50, 100), herunder et rodfrugtvaskeapparat (2) og en
stenudskiller (4), som er monteret pa en indgang i rodfrugtvaskeapparatet (2), idet
stenudskilleren (4) omfatter et udskillerhus (12) med en rodfrugtindgang (25) og en
rodfrugtudgang (22), der er anbragt med afstand fra rodfrugtindgangen (25), idet
rodfrugtudgangen (22) er i forbindelse med indgangen i rodfrugtvaskeapparatet (2), og en
farste veeskestremsgenerator (16) til generering af en fgrste veeskestrgm i udskillerhuset
(12), hvilken veeskestrem beveaeger sig mellem rodfrugtindgangen (25) og
rodfrugtudgangen (22) til afgivelse af rodfrugten fra indgangen (25) til udgangen (22),
hvilket anleeg er kendetegnet ved, at stenudskilleren (4) omfatter en cyklonudskiller med
en hvirvelgenerator (16) til hvirvling af vaeske i udskillerhuset (12) med henblik pa at

generere en hvirvel i udskillerhuset (12), hvilket danner den fgrste veeskestram.

2. Rodfrugtvaskeanlaeg (1, 50, 100) ifalge krav 1, hvor stenudskilleren (4) endvidere
omfatter en anden vaeskestregmsgenerator (20) til generering af en anden veeskestrgm i

udskillerhuset (12), hvilken veeskestram bevaeger sig opad gennem udskillerhuset (12).

3. Rodfrugtvaskeanlaeg (1, 50, 100) ifzlge et hvilket som helst af de foregaende krav, hvor
den fgrste vaeskestrgmsgenerator omfatter et skovlblad (16), som er monteret pa en
rotoraksel (64) i udskillerhuset (12), idet rotorakslen (64) er forbundet med en drivmotor
(66) til rotering af skovlbladet (16) i udskillerhuset (12) til hvirvling af vaeske i huset (12) il

dannelse af den ferste veeskestram.

4. Rodfrugtvaskeanlaeg (1, 50, 100) ifalge krav 2 eller krav 3, hvor den anden
vaeskestrgmsgenerator omfatter en pumpe (20), der er driftsklar til at cirkulere veeske opad
gennem udskillerhuset (12) mellem en vaeskeindgang (18) i en nedre ende af

udskillerhuset (12) og en veeskeudgang (22) i en gvre ende af udskillerhuset (12).

5. Rodfrugtvaskeanlaeg (1, 50, 100) ifglge krav 4, hvor rodfrugtvaskeanlaegget indbefatter
et trug (3), der danner et vaeskereservaoir, idet truget (3) har en veeskeudgang, som er i

forbindelse med en indgang i pumpen (20), og vaeskeudgangen (22) i udskillerhuset (12) er



DK/EP 2683260 T3

i forbindelse med truget (3).

6. Rodfrugtvaskeanlaeg (1, 50, 100) ifalge et hvilket som helst af de foregdende krav, hvor
udskillerhuset (12) har en affaldsudgang (18) i en bund af udskillerhuset (12).

7. Rodfrugtvaskeanlaeg (1, 50, 100) ifglge krav 6, hvor et

affaldsbortskaffelsestransportband (30) er monteret neden under affaldsudgangen (18).

8. Rodfrugtvaskeanlaeg (1, 50, 100) ifelge krav 7, hvor affaldsbortskaffelsestransportbandet
(30) er monteret i vandtruget (3), idet affaldsbortskaffelsestransportbandet (30) har en
udgangsende (32) til udledning af materiale, der fremfgres af transportbandet (30), udadtil i
forhold til vandtruget (3).

9. Rodfrugtvaskeanlasg (1, 50, 100) ifglge krav 7 eller krav 8, hvor
affaldsbortskaffelsestransportbandet (30) har skovlblade (71), der straekker sig udad og er
anbragt med mellemrum, med henblik pa at gribe og fierne rester, som falder gennem

affaldsudgangen (18).

10. Rodfrugtvaskeanleeg (1, 50, 100) ifalge krav 9, hvor cyklonvanddrosselklapper (22)
straekker sig nedad i affaldsudgangen (18), og skovlbladene (71) kan slas ud med henblik
pa at passere neden under vanddrosselklapperne (22).

11. Rodfrugtvaskeanleeg (1, 50, 100) ifglge et hvilket som helst af kravene 6 til 10, hvor

affaldsudgangen (18) i udskillerhuset (12) danner veeskeindgangen.

12. Rodfrugtvaskeanleeg (1, 50, 100) ifglge et hvilket som helst af de foregaende krav, hvor
udskillerhuset (12) har en keglestubformet sidevaeg (15), der snaevrer ind mellem en top
(13) og en bund (14) i udskillerhuset (12).

13. Rodfrugtvaskeanleeg (1, 50, 100) ifglge et hvilket som helst af de foregaende krav, hvor
vaskeapparatet omfatter en roterbar vasketromle (2), der er delvis nedsaenket i et vandtrug

(3), idet vandtromlen (2) har en indgang, som er i forbindelse med rodfrugtudgangen (22) i
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udskillerhuset (12).

14. Rodfrugtvaskeanleeg (1, 50, 100) ifglge krav 13, hvor der er tilvejebragt et feelles trug
(3) til affaldstransportbandet (30) og vasketromlen (2).

15. Rodfrugtvaskeanleeg (1, 50, 100) ifglge et hvilket som helst af kravene 7 til 14, hvor
rodfrugtvaskeapparatet (2) og stenudskilleren (4) er monteret pa en mobil chassisramme
(39), og affaldsbortskaffelsestransportbandet (30) og et Igfteorgan (9) straekker sig langs

med chassisrammen (39).
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DRAWINGS
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