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@ Apparatus for transferring substantially spherical or ellipsoidal products, such as for instance
eggs, fruit or vegetables.

@ The invention relates to an apparatus for trans-
ferring substantially spherical or ellipsoid products,
such as for instance eggs, fruit or vegetables, and
comprises a supply conveyor (1) designed to supply
products in parallel longitudinal rows (2) extending in
a direction of supply, a discharge conveyor (3) with
product carriers (4) each designed to receive a sin-
gle product (P), and a transfer apparatus (5) de-
signed to transfer the products supplied by the sup-
ply conveyor into the discharge conveyor product
carriers. According to the invention, the apparatus is ;
characterized in that the transfer apparatus com- @

prises a plurality of fransfer-conveying means (6) ‘

with transfer-product carriers (7), arranged in line K j?

with the longitudinal rows, the transfer apparatus \ FIG.1
further comprising a transfer element (8), designed —

to pass the transfer-product carriers in vertical direc-

tion and, upon vertical upward movement, to lift the

products from the transfer-product carriers and to

place these products into the discharge conveyor

product carriers.
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The invention relates to an apparatus for trans-
ferring substantially spherical or ellipsoid products,
such as for instance eggs, fruit or vegetables,
which apparatus comprises a supply conveyor de-
signed to supply products in parallel longitudinal
rows extending in a direction of supply, a discharge
conveyor with product carriers each designed fo
receive a single product, and a transfer apparatus
designed to transfer the products supplied by the
supply conveyor into the discharge conveyor prod-
uct carriers.

Such an apparatus, particularly for transferring
eggs, is disclosed in European patent 0 114 488. In
the known apparatus, the supply conveyor is de-
signed as a roller conveyor, supplying the eggs in
parallel longitudinal rows extending in the direction
of supply, whereupon a transfer apparatus transfers
the eggs to a discharge conveyor with discharge
conveyor product carriers, each being designed fo
engage a single egg.

The transfer apparatus in particular has a num-
ber of drawbacks.

Firstly, the number of times that an egg is
transferred to a next part is very large, which
increases the chance of the egg breaking. In fact,
an egg is first deposited from the roller conveyor
onto a guide rail (fransfer 1), subsequently it is
moved via a star-shaped wheel (fransfer 2) to a
carrying blade (transfer 3), then taken to a next
carrying blade (transfer 5) via a push-up element
(transfer 4) and finally received in the discharge
conveyor product carriers (transfer 6). Such a
route, in which each egq is fransferred six times, is
carried out in parallel for a plurality of eggs, deliv-
ered simultaneously per transverse row by the roll-
er conveyor.

Secondly, it is hardly possible, if at all, to
provide the discharge conveyor with more than two
parallel longitudinal rows of product carriers ex-
tending in the direction of discharge because each
additional row of product carriers in the discharge
conveyor leads to an additional transfer of the eggs
onto the second carrying blades. As the number of
transfers per egg increases, so does the chance of
the eggs breaking. As the discharge conveyor
comprises a maximum of two parallel longitudinal
rows of product carriers, the capacity of the dis-
charge conveyor is limited.

Thirdly, in connection with the fact that the
discharge conveyor is driven continuously, the car-
rying blades placing the eggs into the discharge
conveyor product carriers must travel along a com-
plex three-dimensional path, which increases the
chance of the eggs breaking and renders the mov-
ing mechanism of the carrying blades complex and
costly. Moreover, the second carrying blades de-
scribe a circular path in a vertical plane, which has
as a consequence that the movements of the sec-
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ond carrying blades and of the discharge conveyor
must be adjusted to each other very accurately,
because otherwise the chance of the eggs breaking
will be considerable.

The object of the present invention is to pro-
vide an apparatus without the drawbacks described
above.

To this end, according to the invention, the
apparatus of the type described in the preamble is
characterized in that the transfer apparatus com-
prises a plurality of transfer-conveying means, ar-
ranged in line with the parallel longitudinal rows
and comprising transfer-product carriers, the trans-
fer apparatus further comprising a transfer element
movable at least in a vertical plane extending par-
allel to the longitudinal direction of the discharge
conveyor and designed to pass the transfer-prod-
uct carriers in vertical direction and, upon vertical
upward movement, to lift the products from the
transfer-product carriers and to place these pro-
ducts into the discharge conveyor product carriers.

An apparatus of such design has the advantage
that the product, such as for instance an egg, is
transferred only three times, viz., from the supply
conveyor onto the transfer-product carriers (transfer
1), from the transfer-product carriers onto the trans-
fer element (transfer 2) and from the transfer ele-
ment into the discharge conveyor product carriers
(transfer 3).

In principle, the length of the transfer-convey-
ing means is unlimited, permitting the transfer ele-
ment fo bring a large number of products, supplied
successively per transverse row by the supply con-
veyor, into the discharge conveyor product carriers
in one operation. Hence, the number of parallel,
adjacent product carriers in the discharge conveyor
is not limited to two and the capacity of the dis-
charge conveyor can be increased considerably.

Because the fransfer element needs to be
movable in a vertical plane only, the moving
mechanism of the transfer element may be of a
simple construction and be manufactured ec-
onomically.

According to a further elaboration of the inven-
tion, the discharge conveyor has a constant speed
during operation, while the fransfer element is also
controllable so as to travel, as it carries the pro-
ducts into the discharge conveyor product carriers,
along a horizontal path at a speed corresponding fo
the conveying speed of the discharge conveyor.

With an apparatus of such design, the move-
ments of the transfer element and the discharge
conveyor need not be adjusted to each other as
accurately as is the case with the known apparatus,
because they fravel along a parallel path for a
longer period.

Further elaborations of the invention will be
further explained hereinafter on the basis of two
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exemplary embodiments, with reference to the ac-
companying drawings.

Fig. 1 is a schematical side view of a portion of

a first exemplary embodiment of the apparatus
according to the invention;

Fig. 2 is a sectional view of a second exemplary

embodiment, taken on line II-ll in Fig. 6;

Fig. 3 is a detail from Fig. 2;

Fig. 4 is a schematical sectional view taken on
line IV-IV in Fig. 2;

Fig. 5 is a similar view fo Fig. 4, with the transfer
element having lifted the products from the
transfer-product carriers;

Fig. 6 is a side view taken on line VI-VI in Fig. 5,

with the discharge conveyor leading the pro-
ducts to sorting and packing apparatuses; and

Fig. 7 is a side view of the mechanism by

means of which the products in the discharge
conveyor product carriers are ftilted.

All apparatuses, shown in the drawings, for
transferring substantially spherical or ellipsoid pro-
ducts P, such as for instance eggs, fruit or vegeta-
bles, are provided with a supply conveyor 1, de-
signed to supply the products P in parallel longitu-
dinal rows 2 extending in a direction of supply, a
discharge conveyor 3 with product carriers 4, each
being designed to receive a single product P, and
a ftransfer apparatus 5, designed to transfer the
products P, supplied by the supply conveyor 1,
into the discharge conveyor product carriers 4.
According to the invention, the apparatus is char-
acterized in that the transfer apparatus 5 comprises
a plurality of fransfer-conveying means 6, arranged
in line with the parallel rows 2 and comprising
transfer-product carriers 7. The transfer apparatus
5 further comprises a transfer element 8, movable
at least in a plane extending parallel to the longitu-
dinal direction of the discharge conveyor 3 and
designed to pass the transfer-product carriers 7 in
vertical direction and, upon vertical upward move-
ment, to lift the producis P from the transfer-
product carriers 7 and to place these products P
into the discharge conveyor product carriers 4.

With such an apparatus, a large number of
products P can be transferred in parallel into the
discharge conveyor product carriers 4 with a mini-
mum of transfers per product. Because of the small
number of transfers during the transposition of the
products P, the chance of the products P breaking
is minimized.

According to a further elaboration of the inven-
tion, the discharge conveyor 3 has a constant
speed during operation, while the transfer element
8 is also controllable so as to travel, as it carries
the products P into the discharge conveyor product
carriers 4, along a horizontal path at a speed cor-
responding to the conveying speed of the dis-
charge conveyor 3. Such a discharge conveyor 3,
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driven at constant speed, leads to a vibrationless,
quiet machine behaviour.

In an alternative embodiment, the discharge
conveyor 3 can be intermittently drivable, and the
transfer element 8 and the discharge conveyor 3
can be controllable during operation in such a
manner that the discharge conveyor 3 is stationary
at the moment when the products P, located on the
transfer element 8, are transferred to the discharge
conveyor product carriers 4.

In an apparatus of such design, the path to be
travelled along by the transfer element 8 is simpli-
fied to a substantially vertical reciprocal movement.
Such a simple path can be realized through simple
and hence inexpensive means.

In order to allow the transfer element 8 to lift
the products P from the transfer-product carriers 7
in such a manner that the chance of the products P
breaking is minimized, it is particularly favourable
when the fransfer-conveying means 6 are capable
of being driven intermittently, the transfer element
8 and the transfer-conveying means 6 being con-
frollable in such a manner that when the fransfer
element 8 lifts the products P from the transfer-
product carriers 7, the transfer-conveying means 6
are stationary. An additional advantage of intermit-
tently drivable transfer-conveying means 6 is that
when the products P are being lifted, the fransfer
element 8 only has to fravel along a vertically
upward path.

To prevent the transfer element 8 from having
to fravel along a three-dimensional path, it is par-
ticularly favourable if the transfer-conveying means
6 and the transfer element 8 are controllable in
such a manner that, at the moment when the
products P are being lifted by the transfer element
8, the transfer-product carriers 7 are located in a
vertical plane which also contains a row 4a of
discharge conveyor product carriers 4, extending in
the longitudinal direction of the discharge conveyor
3.

Such a two-dimensional path can be realized
through simple and inexpensive means.

A practical embodiment of the apparatus as
shown in the drawings is characterized in that the
transfer-conveying means 6 extend parallel so as
to form lateral interspaces 9, the transfer element 8
being constructed as a fork whose teeth 8a can be
moved through the lateral interspaces 9 between
the transfer-conveying means 6 and being de-
signed such that when the fork 8 passes the trans-
fer-conveying means 6 from the lower side, the
products P are lifted from the transfer-product car-
riers 7 by the fork 8 and, upon continued upward
movement of the fork 8, are carried into the dis-
charge conveyor product carriers 4.

A transfer element 8 of such design is stable
and of a simple construction.
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According to the invention, a constructionally
simple embodiment of the transfer-conveying
means 6 can be formed by a plurality of endless
conveyor chains or conveyor belts, each provided
with a plurality of transfer-product carriers 7.

Such an embodiment of the transfer-conveying
means 6 has the advantage that the length thereof,
and hence the number of transfer-product carriers
7 capable of cooperating with the fransfer element
8, is in principle unlimited. As a result, the dis-
charge conveyor 3 can be equipped with a cor-
respondingly large number of parallel longitudinal
rows 4a of discharge conveyor product carriers 4,
which leads to a large capacity of the discharge
conveyor 3.

Generally, if the products P have an ellipsoid
shape, they will be supplied with their longitudinal
axis oriented in a horizontal plane and in this posi-
tion be carried into the discharge conveyor product
carriers 4 via the transfer apparatus 5. Usually, the
discharge conveyor 3 leads to a sorting and pack-
ing apparatus 10 (see Fig. 6) for sorting and pack-
ing the products P. Such an apparatus is for in-
stance described in U.S. patent application 849712.
This sorting and packing apparatus requires that
the ellipsoid products P, in particular the eggs, be
supplied in a position in which the longitudinal axis
is vertically oriented. To effect the transfer of the
products P from the horizontal to the vertical ori-
entation, it is particularly favourable when the dis-
charge conveyor product carriers 4 are constructed
as depending grippers, designed to tilt the pro-
ducts P about a horizontal shaft 11 from a horizon-
tal position into a vertical position (see Fig. 7).

In order to furnish the discharge conveyor 3
with a high capacity, according to a further elabora-
tion of the invention, this discharge conveyor 3
comprises at least three parallel, longitudinal rows
4a of discharge conveyor product carriers 4, these
rows extending in the conveying direction of the
discharge conveyor. In the exemplary embodi-
ments shown, the discharge conveyor 3 is provided
with four longitudinal rows 4a of discharge con-
veyor product carriers 4.

In particular when the discharge conveyor 3
connects to a sorting and packing apparatus 10, it
is particularly favourable when, in accordance with
a further elaboration of the invention, an intermedi-
ate conveyor 12 is arranged between the supply
conveyor 1 and the transfer apparatus 5, this inter-
mediate conveyor 12 being designed to guide the
products P over weighing cells 13 and to subse-
quently place the products P on the transfer-prod-
uct carriers 7. After the products P have passed
the intermediate conveyor 12, the weight of each
product P is known. This information is passed on
to the sorting and packing apparatus 10, which
uses the information for sorting the products P by
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weight. Such an embodiment of the invention is
shown in Figs 3-5.

Fig. 4 shows the transfer element 8 in a lower-
most position, products meanwhile being located in
the ftransfer-product carriers 7. Fig. 5 shows a
situation where the fransfer element 8 has been
moved vertically upward and has lifted the pro-
ducts P. The discharge conveyor product carriers 4
are about to take over the products.

Fig. 6 shows a side view taken on line VI-VI in
Fig. 5, which clearly shows the moving mechanism
14 of the transfer element. The arrow 15 represents
the movement pattern of the transfer element 8. It
is clear that in these embodiments, the transfer
element 8 travels along a horizontal path 15a at the
moment when the products P are transferred from
the ftransfer-product carriers 7 to the discharge
conveyor product carriers 4.

It is clear that the invention is not limited fo the
exemplary embodiments described, but that var-
ious modifications are possible within the scope of
the invention.

Claims

1. An apparatus for ftransferring substantially
spherical or ellipsoid products, such as for
instance eggs, fruit or vegetables, said appara-
tus comprising a supply conveyor designed fo
supply products in parallel longitudinal rows
extending in a direction of supply, a discharge
conveyor with product carriers each designed
fo receive a single product, and a transfer
apparatus designed to transfer the products
supplied by the supply conveyor into the dis-
charge conveyor product carriers, character-
ized in that the transfer apparatus (5) com-
prises a plurality of transfer-conveying means
(6) arranged in line with the parallel longitudi-
nal rows (2) and comprising fransfer-product
carriers (7), said transfer apparatus (5) further
comprising a transfer element (8) movable at
least in a vertical plane extending parallel to
the longitudinal direction of the discharge con-
veyor (3) and designed to pass the fransfer-
product carriers (7) in vertical direction and,
upon vertical upward movement, to lift the pro-
ducts (P) from the transfer-product carriers (7)
and to place said products (P) into the dis-
charge conveyor product carriers (4).

2. An apparatus according to claim 1, character-
ized in that the discharge conveyor (3) has a
constant speed during operation, while the
transfer element (8) is also capable of being
controlled so as to travel, as it carries the
products (P) into the discharge conveyor prod-
uct carriers (4), along a horizontal path (15a) at
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a speed corresponding to the conveying speed
of the discharge conveyor (3).

An apparatus according to claim 1, character-
ized in that the discharge conveyor (3) is ca-
pable of being driven intermittently, while the
transfer element (8) and the discharge con-
veyor (3) are capable of being controlled dur-
ing operation in such a manner that the dis-
charge conveyor (3) is stationary at the mo-
ment when the products (P), located on the
transfer element (8), are transferred to the dis-
charge conveyor product carriers (4).

An apparatus according to any one of claims
1-3, characterized in that the transfer-convey-
ing means (6) are capable of being driven
intermittently, the transfer element (8) and the
transfer-conveying means (6) being controlla-
ble in such a manner that when the fransfer
element (8) lifts the products (P) from the
transfer-product carriers (7), the transfer-con-
veying means (6) are stationary.

An apparatus according to any one of claims
1-4, characterized in that the transfer-convey-
ing means (6) and the transfer element (8) are
controllable in such a manner that, at the mo-
ment when the products (P) are being lifted by
the transfer element (8), the transfer-product
carriers (7) are located in a vertical plane
which also contains a row (4a) of discharge
conveyor product carriers (4), extending in the
longitudinal direction of the discharge conveyor

3).

An apparatus according to any one of claims
1-5, characterized in that the transfer-convey-
ing means (6) extend parallel so as to form
lateral interspaces (9), the transfer element (8)
being constructed as a fork whose teeth (8a)
can be moved through the lateral interspaces
(9) between the transfer-conveying means (6)
and being designed such that when the fork (8)
passes the transfer-conveying means (6) from
the lower side, the products (P) are lifted from
the transfer-product carriers (7) by the fork (8)
and, upon continued upward movement of the
fork (8), are carried into the discharge con-
veyor product carriers (4).

An apparatus according to any one of claims
1-6, characterized in that the transfer-convey-
ing means (6) are constructed as a plurality of
endless conveyor chains or conveyor belis,
each provided with a plurality of transfer-prod-
uct carriers (7).
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10.

An apparatus according to any one of the
preceding claims, characterized in that the dis-
charge conveyor product carriers (4) are con-
structed as depending grippers, designed to tilt
the products (P) about a horizontal shaft (11)
from a horizontal position into a vertical posi-
tion.

An apparatus according to any one of the
preceding claims, characterized in that the dis-
charge conveyor (3) comprises at least three
parallel, longitudinal rows (4a) of discharge
conveyor product carriers (4), said rows (4a)
extending in the conveying direction of the
discharge conveyor (3).

An apparatus according to any one of the
preceding claims, characterized in that an in-
termediate conveyor (12) is arranged between
the supply conveyor (1) and the transfer ap-
paratus (5), said intermediate conveyor (12)
being designed to guide the products (P) over
weighing cells (13) and to subsequently place
the products (P) on the transfer-product car-
riers (7).
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