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(57) Abstract

Cheese-rind-cutting apparatus, comprising a
frame (1) in which the cheeses are rotatingly support-
ed, and rind-removing means for the removal of the
rind, wherein the apparatus is provided with two sta-
tions (3, 4) in which an upright cheese (6) is supported
drivingly and revolvingly around its horizontal axis.
The first station (3) is provided with first centring
means (17, 21) as well as a first rind-removing means
(25, 26; 36) being rotatable around an axis (24) and
axially reciprocating for the removal of the rinds of
the lower and upper surfaces of the cheeses. The sec-
ond station (4) is provided with second centring means
as well as second rind-removing means (36) being ro-
tatable and following a curved path for the removal of
the rinds of the lateral surfaces of the cheeses. First
and second transferring means (7, 8) are arranged to
transfer the cheeses (6) from a supply track (2) via said
first to said second station, and in that a stopping
means (9) is arranged beneath the second station (4),
so as to temporarily retain the cheeses from moving on.
to the discharge track (5). The first rind-removing
means consists of a pair of discs (27) being movable
towards and away from each other onto which a plu-
rality of spring (28)-supported washers (29) provided
with a number of frustro-conical grating holes (30) di-

rected towards the cheese are applied in circular arrangement. The second rind-removing means (36) consists of a convex cylinder
(37) into which grating holes (39) are applied in helical series, as well as a cylinder bottom (38) comprising vent holes (40).
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Cheese-rind-cutting Apparatus

The invention relates to a cheese-rind-cutting apparatus
comprising a frame in which the cheeses are displaceably
supported as well as cheese-removing means for the removal of

the cheese rind.

A known cheese-rind-cutting apparatus consists of a swivel
table similar to a potter’s wheel onto which the cheese to be
processed can be fixed. The rind-cutting operation is manually
performed by manipulating with a knife or a similar tool. In
this way, certainly in case of inaccuracy, more cheese is
spilt than would be strictly necessary. In this context, the
rind does not only comprise the synthetic coating but also a
thin, coloured 1layer of the cheese underneath. Generally
speaking, the rind-cutting operation is considered optimal if
the amount of waste material is less than 10%, which is hard
to realize when using the known cheese-cutting apparatus.

The invention aims to improve these circumstances. To this
end, the invention includes rind-removing means comprising at
least one rotatable convex cylinder, the lateral surface of
the cylinder being provided with a plurality of small holes,
as well as means for slightly pressing the rind-removing means
against the surface of the cheese.

Due to the cylinder’s design as well as the way of pressing it
against the surface of the cheese, the surface can be followed
very closely, even if the cheeses have very rough lower, upper

or lateral surfaces.
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In order to remove the lateral surface of the Cheese, prefe-
rably means for moving the at least one convex cylinder along
a curved path, in a plane through the cylinder axis, are
provided.

To remove the upper and/or lower surface of the cheese, prefe~ -
rably means for moving said at least one convex cylinder in
axial direction are provided. '

The holes on the outer surface of the convex cylinder, at'
least to some extent, may show a raised edge along their
circumference. The raised edge, as viewed in the direction of
rotation of the convex cylinder, may be positioned near a rear
part of the corresponding hole and may be formed by a chisel.

The edge directed towards the cheese may be surfaced and
hardened.

It is preferred that - at cheese-surface level ~- the direction
of rotation of the convex cylinder is the same as the directi-
on of movement of the cheese. '

In a more detailed description said at least one convex cylin-

der comprises a cylinder bottom provided with air-suction
holes.

- In order to remove the rind effectively, it is preferred to

apply the holes in helical series. In that way, the holes may
overlap one another along a helix, in axial direction, or they

may be staggered along a helix in relation to the holes along
another helix.

Preferably, the rind-removing means are supported by springs.

According to the invention, the apparatus may be provided with
two stations in which an upright cheese is supported drivingly
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and revolvingly around its horizontal axis, the first station
being provided with first centring means as well as with a
first rind-removing means being rotatable about an axis and
axially reciprocating for the removal of the rinds of the
lower and upper surfaces of the cheeses, and the second stati-
on being provided with second centring means as well as a
second rind-removing means being rotatable and following a
curved path for the removal of the rinds of the lateral surfa-
ces of the cheeses, wherein first and second transferring
means are arranged to transfer the cheeses from a supply track
via said first to said second station, and wherein a stopping
means is arranged beneath the second station, so as to tempo-

rarily retain the cheeses from moving on to the discharge

track.

The first rind-removing means may consist of two discs being
movable towards and away from each other onto which a plurali-
ty of possibly rotating rind-removing means, preferably six,
are applied in circular arrangement. The rind-removing means
may be spring-supported washers in which a number of frustro-
conical grating holes directed towards the cheese are provi-
ded. Preferably, three grating holes are arranged at equal,
mutual angular distance on a pitch circle of a smaller diame-
ter than an outer pitch circle, the latter being provided not
only with three grating holes arranged at equal, mutual angu-
lar distance but also with three larger holes for fastening
means cooperating with the springs. Preferably, the edge of
the grating holes directed towards the cheese is surfaced and

hardened.

The second rind-removing means may consist of a convex cylin-
der into which grating holes are applied in helical series,
said holes being similar to the grating holes of the first
rind-removing means. Each quarter of the total number of

grating holes of the second rind-removing means should prefe-
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rably be arranged along a helix extending across one quadrant
convex cylinder, and the axial distance between all grating
holes is equal to the displacement of the rind-removing means
per revolution of the cheese.

The second station is provided with two discs that can coope-
rate with the rindless upper and lower surfaces of the cheeses
at the first station, wherein one of said discs can be rota-
tingly driven.

The first centring means may consist of two lower driving
rollers and a depressable upper roller, at least the lower
roller being shaped like an hourglass or a diabolo.

The second centring means may consist of three swivel pins.

The first transferring means may consist of a flap having two
wings that mutually include an angle exceeding 90°.

The two transferring means and the stopping means may be
provided with tiltable and cranked levers.

According to a variant embodiment, the first rind-removing
means consist of two reciprocating convex cylinders being
movable towards and away from each other into which series of
grating holes similar to the aforementioned ones are applied.

Beneath the stations a preferably extensible receptacle for
waste is arranged.

The invention will be described below in detail by discussing

a drawing in which a possible embodiment of an apparatus
according to the invention is represented.
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In the drawing:

figure 1 is a schematic side view of a first embodiment of the

rind-cutting apparatus,

figures and 3 are schematic top views of the rind-removing

means of both stations,

figure 4, at an enlarged scale, shows a front view of a washer

of the first rind-removing means,

figure 5 shows a cross-section of the washer of figure 4 at

line V-V.

figure 6, at an enlarged scale, shows a longitudinal cross-
section of the second rind-removing means,

figure 7 shows a detail of a cross-section of a second embodi-

ment of the second rind-removing means, and

figure 8 shows a schematic longitudinal view of a second
embodiment of the first rind-removing means of the rind-cut-

ting apparatus.

The rind-cutting apparatus as represented in figures 1-5
comprises a frame 1, a supply track 2, a first station 3, a
second station 4, and a discharge track 5. Both tracks 2 and 5
consist of two rods on which the cheeses’ lateral surfaces can
be rolled by gravity as well as two rods that keep the cheeses
in their rolling paths. The chain lines 6 indicate cheeses in

different positions.

The first transferring means are positioned between the supply
track 2 and the first station 3. Second transferring means 8
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are positioned between both stations, and stopping means 9 is

positioned between the second station 4 and the discharge
track 5. '

The first transferring means 7 consist of a flap that is
rotatable about a horizontal axis and has two wings 11, 12
that mutually include an angle exceeding 90°. In an anti-
clockwise direction of rotation of the flap in figure 1, wing
12 allows the cheese to move on to the first station 3 and
wing 11 retains the next cheese. This flap rotation is pro-
grammed in relation to the rotation of a cranked lever 14 of
the second transferring means around a horizontal axis 13 in
anti-clockwise direction, whereby a cheese is transferred from
the first to the second station, and also in relation to the
rotation a similarly cranked lever 16 of the stopping means 9
in anti-clockwise direction ~around a horizontal axis 15,

- whereby a cheese from the second station 4 can be dropped onto

the discharge track 5. ’Programmed’ in this context means that
the stations 2 and 3 cannot receive the next cheese until they
are empty. To keep a clear view, the motors, cylinders and the
like have been omitted from the drawing.

By opposed rotation of the flap 11, 12 and the stopping means
9 the next cheese is retained. In other words, the flap 11, 12

also serves as a stopping means.

The first station 3 contains centring means in the form of two
driving rollers 17 that are driven by a belt or chain 18 which
is also guided over a tensioner roller 19 and a motor roller
20. It is evident that the belt or chain 18 does not run over
the driving roller 17 itself. The design of the driving rol-
lers 17 is adjusted to the shape of the lateral surfaces of
the cheeses. Therefore, in a side view, they will be shaped
like an hourglass or a diabolo. The stopping means 9 may also
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simply consist of a reciprocating rod. The cheese 6 is set
into rotation in the first station by means of a pressing
roller 21 mounted on an arm 22, which is rotatable around an
elevated horizontal axis 23. Thus, the centring means in the
first station also serve as driving means for the cheeses. The
rollers 17 are also adjustable for height to cheeses of varia-
ble diameters, provided that their centres are positioned
above the range of operation of the rind-removing means 25,

26, the next subject to be discussed.

The first station 3 comprises first rind-removing means 25, 26
(figure 2) that are rotatable about a horizontal axis 24 and
axially reciprocating for the removal of the rinds of the
cheeses’ lower and upper surfaces that are positioned in
vertical planes. Each of the rind-removing means 25 and 26
consists of a stainless steel disc 27 onto which six spring-
supported washers 29 having a thickness of 1 cm and a diameter
of circa 8 cm (figures 4 and 5) are applied in circular arran-

gement.

Said washers 29 are turned in the required profile. Subse-
quently, two groups of three small holes are drilled in two
different pitch circles, respectively, at the position of the
intended grating holes 30. From the bottom side those holes
are counterbored down to a remaining wall thickness of ca. 2
mm. On the largest pitch circle three larger holes 30’ are
arranged for accomodating the spring support (vide 28 in
figure 2). The remaining wall thickness of the small holes has
been pressed outwards and is subsequently surfaced down to ca.
2 mm and hardened, so as to provide the grating holes 30 with
a raised and - in this case =~ circular edge 31 directed to-

wards the cheese.

If the speed nl of the rind-removing means is set at 200
r.p.m. and the cheese 6 is driven in an opposed direction at a
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speed n3 of 30 r.p.m., the speed n2 of the rind-removing means
26 should be set at 260 r.p.m. in the direction as indicated
in figure 2. In this way, the difference in speed is the same
for both surfaces of the cheese, so that an equal amount of
waste material will be removed from both suffaces.

Such first washers 29 similar to the heads of an electric
shaver (not rotating, however, around their axes in the illu-
strated embodiment) are suitable for processing cheeses having
relatively smooth lower and upper surfaces. In case of less
smooth lower and upper surfaces of the cheeses, the second

‘embodiment represented in figure 8 will be more suitable, as

it incorporates rind-removing means of the type as discussed

below in relation to the second station 4 of the first embodi-
ment.

The second station 4 comprises centring means in the form of
three pins 32 applied onto an arm 33 that is slewable inwards
and outwards around a drum 34. In figure 1 the arm slews
inwards in clockwise direction and outwards in anti-clockwise
direction. The drums 34 are jointly driven by a chain or belt

35. Thanks to this type of centring means cheeses of variable
diameter can be processed.

The second station 4 also comprises a second rind-removing
means 36 that is capable of following a curved path in a

horizontal plane in order to remove the rinds of the lateral
surfaces of the cheeses.

As is shown in detail in fiqure 6, the second rind-removing
means consists of a convex cylinder 37 that has been turned,
for example, out of a massive pipe, as well as a bottom 38 and
a sleeve for connecting it to a rotatable axis of a driving

means. Into that cylinder 37 sixteen frustro-conical grating
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holes 39 have been applied by punching, which are finished in
the same way as the grating holes 30 of the washer 29. The
cylinder bottom 38 is provided with oblique air-suction holes
40 that draw in air in order to stimulate the discharge of

removed material.

The sixteen grating holes 39 of the second rind-removing means
36 have a diameter of ca. 3.5 mm. on the outer side of the
cylinder 37. The grating holes are arranged in groups of four
per one helix in one quadrant of the convex cylinder 37. As
the axial distance of four grating holes is four times the
size of their diameter, i.e. 14 mm, and each following helix
is spaced 3.5 mm from the preceding one in axial direction,
each portion of the lateral surface of the cheese will be cutt
off if the second rind-removing means covers a distance of 3.5
mm during one revolution of the cheese. Alternatively, the
holes may be staggered along a helix in axial direction.

After having been centred, the cheeses are rotatingly driven
in the second station 4 by discs 41, 42 that move towards or
away from the rindless lower and upper surfaces of the cheese
and that are driven for rotation around a centre line lying in
the plane of the drawing of figure 3. If only cheeses of equal
thickness are processed, one of the discs 41 may be axially-
fixed, rotatably supported, otherwise the disc should be
axially adjustable. As has been stated before, the second
rind-removing means 36 runs at a speed of 3.5 mm per revoluti-
on of the cheese in a circle track, the centre of which sub-
stantially coincides with the centre of the radius of curvatu-
re of the lateral surface of the cheese. Thanks to the provi-
sion of spring means a perfect removal of the rind is effec-
ted. The speed of rotation of the cylinder should preferably
exceed the speed of displacement of the cheese by a factor of

one.
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A suitable raised edge 31 can also be obtained by using a
slightly projecting, e.g. 0.1 mm, chisel 45 (vide figure 7)
mounted near a rear portion of the hole 39, as viewed in the
direction of rotation of the cylinder 37. As in this case the
raised edge 31 is present at only one side of the hole 39, the
direction of rotation-of the cylinder 37, indicated in figure
7 by a curved arrow, is fixed. A very accurate removal of the
rind can be achieved if the cheese 6 is displaced at the level
of the convex cylinder 37, either by rotation or translation
of the cheese, in a direction similar to the direction of
rotation of the convex cylinder 37 near the cheese surface 44.
In that way; a deep cut in the cheese is avoided, and moreo-
ver, the resilience of the cheese will be fully utilized.

All the removed material is received in a container 43.

Both first rind-removing means of the first station 3 of the
variant 'embodiment represented in figure 8 are of the same
type as the single second rind-removing means 36 of the second
station 3 of the first embodiment. Just like those of the
first embodiment, both rind-removing means are slightly pres-
sed against the lower and upper surfaces. This embodiment is

particularly suited for cheeses having very rough lower and
upper surfaces.

Both driving rollers 17 serve to support two cheeses 6 of
different diameters. The convex cylinders 37, one for the
upper surfaces of the cheese and one for the lower, are being
axially moved up and down as they are rotating. This axial
movement is perpendicular to the axial movements of the rind-
removing means of the first embodiment.

The different drives of figure 8 will not be discussed any
further, as was the case in describing the other figures. The

-

~
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same applies to the housings that are provided for the sake of
safety, as well as to the knob-controlled cabinet and other

safety equipment.

Within the scope of the claims also variants of the embodi-

ments represented in the drawing are feasible.
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CLAIMS

1. Cheese-rind-cutting apparatus, comprising a frame in which
the cheeses are rotatingly supported, and rind-removing means
for the removal of the rind, characterized in that the appa-
ratus is provided with two stations (3, 4) in which an upright
cheese (6) is supported drivingly and revolvingly around its
horizontal axis, the first station (3) being provided with
first centring means (17, 21) as well as a first rind-removing
means (25, 26; 36) being rotatable around an axis (24) and
axially reciprotating for the removal of the rinds of the
lower and upper surfaces of the cheeses, and the second stati-
on (4) being provided with second centring means as well as a
second rind-remo{ring means (36) being rotatable and following
a curved path for the removal of "the rinds of the 1lateral
surfaces of the cheeses, in that first and second transferring
means (7, 8) are arranged to transfer the cheeses ( 6)' from a
supply track (2) via said first to said second station, and in
that a stopping means (9) is arranged' beneath the second

station (4), so as to temporarily retain the cheeses from

moving on to the discharge track ( 5).

2. Apparatus according to claim 1, characterized in that the
first rind-removing means consists of a pair of discs (27)
being movable towards and away from each other onto which a
plurality of possibly rotating cutting means, preferably six,
are applied in circular arrangement.

3. Apparatus according to claim 2, characterized in that the
cutting means are spring(28)-suppported washers (29) in which
a2 number of frustro-conical grating holes (30) directed to-
wards the cheese are provided. '

o

-5
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4. Apparatus according to claim 2 or 3, characterized in that
three grating holes (30) are arranged at equal, mutual angular
distance on a pitch circle of a smaller diameter than an outer
pitch circle, the latter being provided not only with three

grating holes arranged at equal, mutual angular distance but
also with three larger holes (30’) for fastening means coop-

erating with the springs (28).

5. Apparatus according to one of the claims 2-4, characterized
in that the edge (31) of the grating holes (30) directed

towards the cheese is surfaced and hardened.

6. Apparatus according to claim 1, characterized in that the
second rind-removing means (36) consists of a convex cylinder
(37) into which grating holes (39) according to claim 3 or 5
are applied in helical series, as well as a cylinder bottom

(38) comprising vent holes (40).

7. Apparatus according to claim 6, characterized in that each
gquarter of the total number of grating holes (39) of the
second rind-removing means (36) 1is arranged along a helix
extending across one quadrant of the convex cylinder (37), and
in that the axial distance between all grating holes is equal
to the displacement of the rind-removing means per revolution

of the cheese.

8. Apparatus according to one of the preceding claims, charac-
terized in that the second station (4) is provided with two
discs (41, 42) that can cooperate with the rindless upper and
lower surfaces of the cheeses (6) at the first station (3),

wherein one of said discs can be rotatingly driven.

9. Apparatus according to claim 1, characterized in that the
first centring means consist of two lower driving rollers (17)
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and a depressable upper roller (21), at least the lower rol-
lers having an hourglass-shaped appearance.

10. Apparatus according to claim 1, characterized in that the
second centring means consist of three swivel pins (32).

11. Apparatus according to claim 1, characterized in that the
first transferring means (7) consist of a flap having two
wings (11, 12) that mutually includeran angle exceeding 90°.

12. Apparatus according to claim 1, characterized in that the
second transferring means (8) and the stopping means (9) are
provided with tiltable and cranked levers (14, 16).

13. Apparatus according to any of the claims 1 and 8-12,
characterized in that the first rind removing means consist of
a pair of convex cylinders (37) that are movable towards and
away from each other as well as up and down into which series
of grating holes (39) according to claim 6 or 7 are applied.

14. Apparatus according to one of the preceding claims, cha-
racterized in that beneath the stations an extensible recepta-

-cle (41) for waste is arranged.

15. Cheese-rind-cutting apparatus comprising a frame (1) in
which the cheese (6) is displacably supported as well as rind-
femoving means for the removal of the cheese rihd, wherein
said rind-removing means (36) comprises at least one rotatable
convex cylinder (37), the lateral surface of the cylinder
being provided with a plurality of small holes (39), and
wherein means are provided for slightly pressing the rind-
removing means (36) against the surface of the cheese (6).

16. Cheese-rind-cutting apparatus according to claim 15,
characterized in that means are provided for moving said at
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least one convex cylinder (37) along a curved path in a plane
through the cylinder axis, so as to remove the lateral surface

of the cheese (figure 3).

17. Cheese-rind-cutting apparatus according to claim 15 or 16,
characterized in that means are provided for moving said at
least one convex cylinder (37) in axial direction, so as to

remove the upper and lower surfaces of the cheese (figure 8).

18. Cheese~rind-cutting apparatus according to any of the
claims 15-17, characterized in that the holes (39) on the

outer surface of the convex cylinder (37), at least to some

extent, show a raised edge (31) along their circumference.

19. Cheese-rind-cutting apparatus according to claim 18,
characterized in that the raised edge (31), as viewed in the
direction of rotation of the convex cylinder (37), is positio-
ned near a rear part of the corresponding hole (39).

20. Cheese-rind-cutting apparatus according to claim 19,
characterized in that the raised edge (31) is formed by a
chisel (45).

21. Cheese-rind-cutting apparatus according to claim 18 or 19,
characterized in that the holes (39) consist of frustro-co-

nical holes.

22. Cheese-rind-cutting apparatus according to any of the
claims 18-21, characterized in that the edge (31) directed

towards the cheese is surfaced and hardened.

23. Cheese-rind-cutting apparatus according to any of the
claims 15-22, characterized in that, at cheese-surface level,
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the direction of rotation of the convex cylinder (37) is

similar to the direction of movement of the cheese (6).

24. Cheese—rindécutting apparatus according to any of the

‘claims 15-23, characterized in that said at least one convex

cylinder (37) comprises a cylinder bottom (38) that. is prov1-
ded with air-suction holes (40).

25. Cheese-rind-cutting apparatus according to any of the
claims 15-24, characterized in that sald holes (30) are ap-
plied in helical series.

= 26.  Cheese-rind-cutting apparatus accordihg to claim 25,

characterized in that said holes (39) are applied along a
helix in axial direction in such a way that they overlap one
another.

27. Cheese-rind-cutting apparatus according to claim 25,
characterized in that said holes along one helix are staggered
in relation to those arranged along another helix.

28. Cheese-rind-cutting apparatus according to any of the
preceding claims, characterized in that the rind-removing
means are supported by springs.

29. Apparatus as shown in the drawing and/or as descrlbed with
reference to the drawing.
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