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(54) Cutting apparatus for cutting vegetable food products

(57)  Apparatus (1) for cutting vegetable products (2)
such as tubers, e.g. potatoes, in two or more parts. The
apparatus comprises:

- at least one movable seat (6) for holding the product to
be cut, the seat comprising a passage (8),

- a stationary knife (39) and

27 28 26

- drive means (5) for pulling the seat along a path crossed
by the knife while the knife goes through the passage in
the seat.

The drive means may for example be a belt. At the
position of the knife the path extends along a straight line
extending in a direction parallel to the knife.
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Description

[0001] The invention relates to a cutting apparatus for
cutting vegetable floor products, such as tubers, in par-
ticular potatoes.

[0002] In the field of convenience food, food wholesale
and catering potatoes or similar vegetables are usually
peeled and cut into parts. To ensure an equal cooking or
baking time for each of the resulting parts, the potatoes
should be cut in parts of more or less equal size.
[0003] DE 4212556 discloses an apparatus for cutting
peeled potatoes in a high-speed continuous process into
two or four parts. The potatoes are received and centered
in shaped seats with a central gap. The seats are ar-
ranged on a rotating drum. By rotating the drum the seats
are moved along a fixed knife, which passes the central
passage during movement of the respective seats.
[0004] The potato is cut by a straight knife when it fol-
lows the curved path of the drum. As a result the potato
may shift relative to the seat. This results in less accurate
cutting. Although the seats in DE 4212556 carrying the
potatoes are shaped to have some centering effect, a
substantial part of the potatoes may still not be centered
properly and the cut halves or quarters may still differ
considerably in size. Moreover, the required gap should
be relatively wide, particularly if the knives comprises
crossing blades to cut the potatoe in more than two parts.
Such wide gaps provide less support for the potatoes
during cutting.

[0005] Itis an object of the invention to provide an ap-
paratus allowing more accurate cutting of potatoes or
similar food products into equal parts, even in a high
speed cutting process.

[0006] The object of the invention is achieved with an
apparatus for cutting vegetable products, in particular po-
tatoes. The apparatus comprises:

-  atleast one movable seat for holding the product to
be cut, the seat comprising a passage,

- a stationary knife and

- drive means for pulling the seat along a path crossed
by the knife while the knife goes through the passage
in the seat. At the position of the knife the path ex-
tends along a straight line extending in a direction
parallel to the knife. This way, the knife cuts the prod-
uct along a straight cutting surface and easier and
more accurate cutting is achieved.

[0007] The drive means may for example comprise a
belt or chain conveyer. Such a conveyer defines a straight
path between two rollers and is therefore particularly suit-
able to guide the seat via a straight line along the knife.
To provide a high throughput the drive means may for
instance comprise a conveyer carrying a plurality of
aligned seats. This allows continuous high-speed
processing of the potatoes, for instance a processing
speed of about 150 potatoes per minute perlane or more.
[0008] In a specific embodiment, the holding seat may
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for example comprise at least two symmetrically config-
ured centering arms for resiliently engaging opposite
sides of a product to be cut. The centering arms may be
movable, e.g., independently movable, between a
centering position and a release position or open posi-
tion, the centering arms being resiliently biased towards
the centering position, for example by respective springs.
In a specific embodiment, the centering arms may for
example be slidable and/or pivotable about a pivot axis
between the aforementioned centering position and the
release position, the centering arms being resiliently bi-
ased towards the centering position. The centering arms
are balanced when the springs are stretched by exten-
sions of substantially equal lengths. The forces exerted
by the opposite arms are balanced when the potato is
centered in the seat. The potato to be cut will generally
be peeled and is easily moved by the centering arms
balancing each other, particularly if the seat surface is of
alow friction material, in particular a plastic material, such
as PTFE.

[0009] The seats can forexample be cup-shaped, e.g.,
with a deepest point forming the center of the knife pas-
sage. The potato will be centered at the deepest point of
the cup shape so the knife will be accurately centered
relative to the potato.

[0010] The apparatus may for example comprise one
or more cams engaging the centering arms as they pass
the cams to temporarily move the centering arms from
the centering position into the release position before the
seat passes the knife. The cams may for example push
arear end of a centering arm to pivot it temporarily into
the release position against the action of the biasing
force. The cams can for example be part of a guide run-
ning along at least a part of the path of the seats.
[0011] The centering arms can be provided with a first
end for engaging a product to be cut and an opposite
second end. The centering arm may be pivotable about
apivotaxis between the firstand second end. The second
ends of the respective centering arms may be configured
to be engaged a cam on a guide so as to pivot the center-
ing arm into the release position. In this position a product
can be positioned on the seat. After passage of the cam
the centering arm can be pivoted back into the centering
position, e.g., under the action of a biasing spring.
[0012] Optionally, the guide may comprise a second
cam for pivoting the centering arms between the first cam
and the knife. This contributes to further improvement of
the centering.

[0013] The apparatus may have two symmetrically ar-
ranged opposite guides flanking the path of the seats,
with symmetrically arranged cams of substantially equal
length at either side of the path of the seats. The guides
may for example be angled profiles.

[0014] The conveyor comprises a discharge part
where the seats follow a downward path, the apparatus
comprising a second set of cams at the discharge part
of the conveyer for temporarily moving the centering
arms from the centering positioninto the release position.
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[0015] For halving the potatoes, a knife can be used
comprising a single blade, extending parallel to the di-
rection of movement of the driving means. If the potatoes
need to be quartered, a knife can be used with two cross-
ing knife blades, the passage in the seat having a match-
ing cross shape. The center of the cross shaped passage
may coincide with the center of the seat. More blades
can be used if the potatoes need to be cutin even smaller
parts.

[0016] The apparatus of the invention is particularly
suitable for cutting potatoes or similar tubers, such as
turnips, beetroots or sugar beets, or other vegetables,
such as cabbages or onions, or fruit types, such as ap-
ples.

[0017] The invention will be further explained with ref-
erence to the accompanying drawings, showing an ex-
emplary embodiment.

Figure 1: shows an exemplary embodiment of an
apparatus according to the present invention in front
view;

Figure 2A: shows one of the seats of the apparatus
of Figure 1 in front view;

Figure 2B: shows the seat of Figure 2A in top view;
Figure 3A: shows the seat of Figure 2A crossing the
knife in front view;

Figure 3B: shows the seat of Figure 3A in top view;
Figure 4: shows in more detail in perspective view
the upper end of the apparatus of Figure 1;

Figure 5: shows the apparatus of Figure 1 in rear
view;

Figure 6: shows the apparatus of Figure 1 with a
potato supply device in side view;

Figure 7: shows a detail of the arrangement of Figure
6.

[0018] Figure 1 shows a cutting apparatus 1 for cutting
potatoes 2, or similar food products, into four essentially
equal parts. The apparatus 1 comprises a vertically ar-
ranged belt conveyer with a frame 3 carrying two parallel
rollers 4 driving an endless belt 5 with a row of aligned,
equidistantly arranged seats 6 for holding individual po-
tatoes 2 to be cut. At the front side shown in Figure 1,
the conveyer transports the seats 6 in upward direction A.
[0019] Figures2Aand 2B showsaseat6inmore detail.
The seat 6 is made of a low friction material and is cup
shaped. The seat 6 has a cross shaped centered pas-
sage opening 8. The deepest point of the cup shape co-
incides with the center point of the cross-shaped passage
8. In Figures 2A and 2B the seat 6 carries a peeled or
unpeeled potato 2. Due to the cup-shape of the seat 6
the potato 2 slides to the center point of the seat 6.

[0020] The seat 6 comprises a backside support 9
which is attached to the endless belt 5. At both sides of
the back support 9 the seat 6 is provided with two oppo-
sitely arranged uprights 11 extending upwardly from a
lower edge of the seat 6. The uprights 11 are outwardly
inclined, diverging in upward direction. Both uprights piv-
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otally support a respective resiliently centering arm 12.
The centering arms 12 have a U-shaped main body, with
legs 13 at both sides of the respective upright 11. At the
ends above the seat 6 the legs 13 carry curved flanges
14. The flanges 14 of the two legs 13 extend in each
other’s direction. A gap 16 between the two flanges 14
is aligned with the passage opening 8 in the seat 6. The
surfaces 17 of the flanges 14 directed towards the seat
6 are slightly concavely curved to improve proper grip-
ping a peeled or unpeeled potato 2. The opposite ends
of the legs 13 are connected by a base section 18 forming
a bearing for a wheel 19 pointing towards the belt. The
wheel 19 is rotatable about a rotational axis X. The two
legs 13 are connected to the uprights 11 and are pivotable
relative to the upright about a pivot axis Y. A spring 21
extends between a top end of the upright 11 and the
centering arm 12 at a point 22 between the pivot axis Y
and the rotational axis X of the wheel. The spring 21
biases the centering arms 12 into a closed centering po-
sition, as shown in Figure 3A. By pushing down the wheel
19, the centering arm 12 pivots upwardly into an open
release position allowing to receive a peeled or unpeeled
potato 2 or a similar product to be cut in the cup shaped
seat 6 (see Figure 2A).

[0021] Aftera potato 2is laid in the seat 6 the centering
arms 12 are pivoted downward under the action of the
springs 21 to engage the potato 2. The resilient forces
exerted by the two centering arms 12 will be balanced
such that the two springs 21 are stretched by extensions
of substantially equal lengths. The potato 2 is easily
moved over the low friction material of the seat 6. As a
result, and due to the symmetrical arrangement and
shape of the seat 6, the centering arms 12, and the
springs 21, the potato 2 is accurately centered by the
balancing centering arms 12.

[0022] As shown in Figure 1 the apparatus 1 has two
opposite angled profiles 26 both having a first leg 27 par-
allel to the belt 5 and a forwardly pointing second leg 28
substantially under substantially right angles with the first
leg 27. The two first legs 27 have free ends pointing to-
wards each other and defining a vertical gap 29 allowing
passage of the backside supports 9 of the seats 6. The
respective opposite ends of the first legs 27 are connect-
ed to the respective second legs 28. The surfaces of the
second legs 28 facing the seats 6 are provided with cams
31 engaging the wheels 19 of the centering arms 12. The
seats 6 are moved upwardly by the belt5. When the seats
5 pass the cams 31 the cams 31 engage the wheels 19
and the centering arms 12 pivot upwardly into their open
release position shown in Figure 2A. After passing the
cams 31, the centering arms 12 pivot back into the closed
position under the action of the springs 21. The cams 31
of the one angled profile 26 are at the same height and
have the same lengths as the opposite cams 31 of the
other angled profile, so as to form a symmetrical config-
uration. To allow gradual pivoting the cams 31 have
chamfered front sections 32 and end sections 33.
[0023] Cams 31 are present at two heights of the an-
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gled profiles 26: a pair of opposite longer cams 34 at the
lower side and a pair of opposite shorter cams 35 at a
distance above the longer cams 34. The longer cams 34
are at the level of a potato supply device 37, as shown
in Figure 5. When a seat 6 passes the two opposite longer
cams 34 the centering arms 12 are opened and a potato
2 is positioned in the seat 6. After passing the longer
cams 34 the centering arms 12 pivot down and center
the potato 2. Subsequently, the seat 6 passes the shorter
cams 34 and the centering arms 12 are opened and
closed again to achieve further improvement of center-
ing.

[0024] Between the upper ends of the two angled pro-
files 26 is a knife 39, shown in more detail in Figure 3A.
The knife 39 comprises two crossing blades 41, 42: A
first blade 41 is substantially under right angles with the
belt 5, the second blade 42 cross the first blade 41 cen-
trally under right angles and is substantially parallel to
the belt 5. This way the knife 39 has a cross shaped cross
section, which is aligned with the respective cross
shaped passages 8 through the seats 6.

[0025] The knife 39 is stationary and is fixed to a frame
of the apparatus 1 at the other side of the transport belt
5. The two crossing blades 41, 42 of the knife 39 have
downwardly pointing V-shaped cutting edges 43. At one
side of the first blade 41, the second blade 42 is shorter
than atthe other side of the first blade 41. This asymmetry
serves to optimize load distribution of the forces applied
to the knife blades 41, 42.

[0026] The belt 5 pulls the seats 6 upwardly along a
straight vertical path until the seats 6 pass the returnroller
4. The knife 39 is positioned at a location where the path
extends along a straight line extending in a direction par-
allel to the crossing line of the blades 41, 42 of the knife
39.

[0027] The belt 5 lifts the seats 6 past the two cams 34
with a potato 2 clamped between the two centering arms
12 and draws it along the stationary knife 39. The knife
39 passes the gap 16 between the flanges of the center-
ing arms 12, cuts the potato 2 into quarters and passes
the cross-shaped passage 8 in the seat 6. Due to the
accurate centering by the centering arms 12 and the cup
shape of the seats 6, centrally aligned with the knife 39,
the potato 2 is accurately cut into four sections of sub-
stantially the same size. The seat 6 strips the potato parts
from the knife 39 without leaving parts of the potato 2
sticking to the knife 39.

[0028] In alternative embodiment, a knife can be used
having a single blade for cutting the potato in two parts
instead of four. The single blade may for example be
parallel to the belt 5 or under right angles thereof or make
any suitable angle with the belt 5, as long as the blade
centrally crosses the passage opening of the seat 6.
[0029] After passing the upper return roller 4 the seat
6 is moved downward and upside down, as shown in
Figure 5 by arrow A’. Notwithstanding the upside down
position of the seat 6, the potato 2 is held in place by the
two centering arms 12 of the seat 6.
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[0030] Attherearside, the apparatus 1 has two angled
profiles 44 in the same arrangement as the two angled
profiles 26 at the front side of the apparatus 1. In the
lower section of the apparatus, the angled profiles 44 at
the rear side comprise two opposite cams 46 engaging
the wheels 19 of the seats 6 as they pass. This pivots
the centering arms 12 into the release position releasing
the respective potatoes 2 which fall down into a collection
unit or discharge conveyer (not shown). This way the
potatoes 2 fall only from a limited height without being
damaged.

[0031] Figure 6 shows the apparatus 1 in combination
with a potato supply device 47. The potato supply device
47 has a funnel 48 filled with potatoes guided by the fun-
nel 48 to slide down under gravity to a discharge opening
where they are picked up one by one by supports 49
carried by a vertical chain conveyer 51 which runs with
the same speed as the belt 5 of the apparatus 1. The
distance between the supports 49 corresponds to the
distance between the seats 6 of the apparatus 1. The up-
going part of the chain conveyer 51 faces the up-going
part of the apparatus 1, such that the supports 49 are
next to the upper part of the seats 6. The supports 6 are
tilted under the command of a control unit (not shown).
The distance between the supports 49 and the seats 6
is such thattilting the support 49 makes the potato 2 slide
onto the seat 6, as shown in more detail in Figure 7.

Claims

1. Apparatus (1) for cutting vegetable products (2) such
as tubers, e.g. potatoes, in two or more parts, the
apparatus comprising:

- at least one movable seat (6) for holding the
productto be cut, the seat comprising a passage
(8),

- a stationary knife (39) and

- drive means (5) for pulling the seat along a
path crossed by the knife while the knife goes
through the passage in the seat,
characterized in that at the position of the knife
the path extends along a straight line extending
in a direction parallel to the knife.

2. The apparatus of claim 1, wherein the drive means
(5) comprise a belt conveyer or chain conveyer.

3. The apparatus of claim 1 or 2, wherein the seat (6)
comprises atleast two oppositely arranged centering
arms (12) for resiliently engaging opposite sides of
a product to be cut.

4. Apparatus according to claim 3, wherein the center-
ing arms (12) are movable between a centering po-
sition and arelease position, and wherein the center-
ing arms are resiliently biased towards the centering
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position.

Apparatus according to claim 4, wherein the center-
ing arms (12) are pivotable about a pivot axis be-
tween said centering position and said release po-
sition.

Apparatus according to claim 4 or 5, wherein the
centering arms (12) are biased towards the centering
position by respective springs (21).

Apparatus according to claim 4, 5 or 6, comprising
one or more cams (31) engaging the centering arms
as they pass the cams to move the centering arms
(12) from the centering position into the release po-
sition before the seat (6) passes the knife (39).

Apparatus according to claims 7 wherein the cams
(31) are arranged to push a rear end of a centering
arm (12) to pivot it into the release position against
the action of a biasing spring (21).

Apparatus according to any preceding claim wherein
the drive means comprise a conveyer (5) carrying a
plurality of aligned seats (6).

Apparatus according to claim 7 or 8 and 9,

wherein the conveyor comprises a discharge part
where seats (6) follow a downward path, the appa-
ratus comprising further cams at the discharge part
of the conveyer for temporarily moving the centering
arms (12) from the centering position into the release
position.

Apparatus according to any preceding claim,
wherein the knife (39) comprises at least two cross-
ing knife blades (41, 42), the passage in the seat
having a matching cross shape.

Apparatus according to claim 11, wherein the center
ofthe cross shaped passage coincide with the center
of the seat (6).
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