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(57) Abstract: The present invention relates to an apparatus for washing eggs, wherein the eggs are conveyed by an endless roller

conveyor in conveying direction T, wherein the roller conveyor is transmissive to a washing fluid, wherein the roller conveyor passes
& said apparatus, and wherein, all eggs are sprayed, by a washing fluid sprayer, with a washing fluid with substantially the same
& composition for all passing eggs, wherein the washing fluid sprayer comprises at least two sprayer units arranged above the conveyor
in conveying direction, wherein a well-defined flow of washing fluid is set against the conveying direction onto the eggs, namely
via the said at least first unit, and then, after collection and supply of said washing fluid of the said well-defined flow, to the at
least second unit onto eggs following in upstream direction. With such an apparatus, a well-settable and controllable fluid flow is

obtained.
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Title: Washing eggs.

The present invention relates to an apparatus for washing eggs.

Such an apparatus is known from US 4,985,956 in which, above a
well-defined part of an egg conveyor, in succession, alternately, sprayers and
brushes are arranged. This succession starts and ends with a single spray
portion. For the washing cycle used here, the washing liquid is supplied to the
washing unit as a whole and used only once. The amount of washing liquid,
mostly water and optionally water with additions used in such an apparatus,
is enormous. In situations where large sorting machines are deployed, i.e.
machines processing more than 100k eggs per hour, this means both a large
burden to the water supply and huge costs for the user.

Further, in this technology, washers are utilized that operate
according to the principle, or strongly resembling the principle, represented
hereinafter in Fig. 1. This technology has in common with the one mentioned
hereinabove that substantially one single large collecting reservoir is used as
also known from US 4985965, with, further, a partition. In both variants, the
eggs are supplied in the usual manner and conveyed with a roller conveyor.

In Fig. 1, an apparatus is represented in which by a single sprayer
unit, fresh washing liquid or washing fluid is supplied. In this set-up,
upstream, three further units are used. Basically, all liquid or fluid is collected
in the same large reservoir with an overflow edge after the first two units.
After use of the fresh liquid, the liquid from the corresponding part of the
reservoir is directly reused downstream. In the second part of the reservoir,
the liquid is distributed over the two units and reused. At the upstream end of
the reservoir, there is an overflow for discharging liquid having ended up
there.

With such a type of washing apparatus, the washing result is not
clear because of the manner the washing liquid is reused. Although the eggs
farthest downstream are always washed with fresh liquid, the eggs in the
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preceding stages are sprayed with liquid already used, the degree of pollution
of which can vary greatly. More particularly, the through-flow for freshening
can be so poor that, stepwise, not mildly but highly polluted washing liquid is
reused. This causes the final washing result to be greatly variable and
unpredictable.

In order to avoid these shortcomings, the invention provides an
apparatus for washing eggs, wherein the apparatus is provided with:

e an endless roller conveyor, which extends in a conveying direction
and which, in use, conveys the eggs in the conveying direction;

e at least two sprayer units, arranged above the roller conveyor in
succession viewed in the conveying direction, each provided with a
fluid supply opening for, in use, supplying washing fluid to the
respective sprayer unit,

wherein the roller conveyor is transmissive to washing fluid, wherein under
each sprayer unit a washing fluid collector corresponding therewith is
arranged, wherein each washing fluid collector is provided with a discharge
opening, wherein, apart from the washing fluid collector farthest upstream,
the discharge opening of each fluid collector is in fluid communication with the
fluid supply opening of a sprayer unit which, viewed in the conveying
direction, is directly upstream from the sprayer unit corresponding to the
respective washing fluid collector.

With such an apparatus, in use, a well-defined flow of washing fluid
is obtained, while downstream the sprayer unit, viewed in conveying direction,
can be fed with fresh washing fluid, and wherein the sprayer units located
further upstream are fed with washing fluid coming from the washing fluid
collector of the sprayer unit located directly downstream therefrom. The eggs
located downstream on the conveyor are therefore sprayed with fresh washing
fluid. As they lie further upstream, the eggs located further upstream on the

conveyor are sprayed with more and more frequently reused washing fluid.
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With the apparatus according to the invention, a well-defined and
well-settable flow of washing fluid is obtained in a very suitable manner.

In a further embodiment, the apparatus according to the invention is
characterized in that the apparatus comprises n sprayer units, n being a
natural number greater than 2, wherein, by sprayer unit k washing fluid is
reused, substantially coming from the downstream sprayer unit (k+1).

With such an embodiment, in particular with a larger number of
sprayer units disposed in succession in conveying direction, it is effected that
the eggs located on the conveyor are sprayed with, each time, cleaner washing
fluid. This in contrast with the apparatus according to the state of the art,
whereby the degree of pollution of the washing fluid dispensed by the sprayer
units could be highly variable, leading to an unpredictable washing result.

According to a still further embodiment of the invention, in each
fluid communication between a discharge opening and a sprayer unit, a
washing fluid pump is arranged.

It can thus be effected that in each fluid collector a desired level of
washing fluid is maintained. .

Further details will be described with reference to Figs. 1 and 2,
wherein

Fig. 1 schematically shows an embodiment according to the prior
art, and

Fig. 2 schematically shows an exemplary embodiment according to
the invention.

In the different Figures, the same pieces or parts have the same
reference numerals.

Fig. 1 schematically shows a few details of the above-described
apparatus from the prior art. Eggs E, lying, in a generally known manner, on
and being conveyed by rollers R of an endless roller conveyor, are passed in
conveying direction T through a washer. More particularly, the eggs E are

passed along a washing device with four sprayer units 1, while successive
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washing fluid flows 10, 20 and 30 are utilized. The sprayer units 1 provide
spray flows 10, 20, and 30". These spray flows cooperate with brushes 2, for
instance by passing the eggs, moistened by the spray flows, under and
somewhat through the brushes, or by directly spraying the brushes with
washing fluid. The substantially first flow 10-10’ is collected and reused as
second flow 20 by a pump 4. In the depicted large reservoir, a partition 5 is
arranged, aiming to provide a division between liquid amounts downstream
and upstream. The degree of supply of the first flow 10 to side of the washer
farthest downstream is determinative of the degree of overflow from the
downstream side to the upstream side. After the overflow over the partition,
the then collected liquid is reused, with a similar pump 4, as a flow 30 as spray
flow 30’, and sprayed over the eggs then arriving in the washer on the
upstream side. On the upstream side of the reservoir, the most strongly
polluted liquid is further discharged via an overflow 6 as flow 4, to be, for
instance, purified and to then be used again as a flow 10, or to be discharged
completely. As already stated hereinabove, the composition of this washing
fluid flow will vary greatly, due to, substantially, differences in the extent of
pollution of the eggs. It is further noted that at the start, such flows can have
several desired compositions, in particular with respect to additions such as
cleaning agents.

Fig. 2 schematically shows a washing device for eggs according to
the invention. Here, the liquid flows are guided such that for each brush
compartment, a receptacle 31, 32, 33, 34 is used and that the liquid collected
therein is used as washing fluid for the following upstream sprayer unit. More
particularly, the farthest downstream fresh flow 10 provides a spray flow 10°
which is collected as liquid 20 and is thus reused as next washing fluid 20.
This collected liquid 20 is pumped by a pump 4 to the next sprayer unit and
sprayed as spray flow 20’ over subsequent eggs supplied in the direction T. In
the fourth compartment, washing fluid 40 provides a spray flow 40’ that is

collected as liquid 50 whereupon the then discharged flow 50’ can, for instance,
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be purified and reused, or, can, also, be discharged. In an advantageous
manner, thus, a fluid flow is obtained exhibiting a clear and controllable
course of extent of pollution.

It will be clear to all skilled in the art that if desired, other numbers
of compartments can be selected, generally n, having, from the preceding to a
following, in upstream direction, the numbers (k + 1), i.e., all as natural
numbers. Compositions of liquids can be adjusted as required. Further, a
drawn diagram can be repeated so that after, for instance, four compartments
with fresh fluid, washing is continued.

Minor modifications in the set-up of the respective parts as shown in
the apparatus according to the invention are understood to be included within

the protective scope of the following claims.
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Claims

1. An apparatus for washing eggs, wherein the apparatus is provided
with:

e  an endless roller conveyor, which extends in a conveying direction
and which, in use, conveys the eggs in the conveying direction;

e  at least two sprayer units, arranged above the roller conveyor, in
succession, viewed in the conveying direction, each provided with a fluid
supply opening for, in use, supplying washing fluid to the respective sprayer
unit, ‘
wherein the roller conveyor is transmissive to washing fluid, wherein, under
each sprayer unit, a washing fluid collector corresponding therewith is
arranged, wherein each washing fluid collector is provided with a discharge
opening, wherein, apart from the washing fluid collector farthest upstream,
the discharge opening of each washing fluid collector is in fluid communication
with the fluid supply opening of a sprayer unit which, viewed in the conveying
direction, is directly upstream of the sprayer unit corresponding with the
respective washing fluid collector.

2. An apparatus for washing eggs, wherein the eggs are conveyed with
an endless roller conveyor in conveying direction T, wherein the roller

conveyor is transmissive to a washing fluid, wherein the roller conveyor passes
the said apparatus, and wherein all eggs are sprayed by a washing fluid
sprayer with washing fluid with substantially the same composition for all
passing eggs,

characterized in that

the washing fluid sprayer comprises at least two sprayer units provided above
the conveyor in the conveying direction, wherein a well-defined flow of washing
fluid is set against the conveying direction onto the eggs, namely via the said

at least first unit, and then, after collection and supply of said washing fluid of
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the said well-defined flow, to the at least second unit onto eggs following in
upstream direction.

3. An apparatus according to claim 1 or 2, characterized in that the
fluid supply opening of the sprayer unit farthest downstream, viewed in
conveying direction, is connected to a source of fresh washing fluid.

4. An apparatus according to any one of claims 1 — 3, characterized in
that the apparatus comprises n sprayer units, n being a natural number
greater than 2, wherein by sprayer unit k washing fluid is reused substantially
coming from the downstream sprayer unit (k+1).

5. An apparatus according to claim 1, wherein in each fluid
communication between a discharge opening and a sprayer unit a washing

fluid pump is arranged.
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