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GRINDING MACHINE FOR GRINDING OF A PRODUCT

The present invention relates to a mincing machine for mincing a product, in particular for mincing
meat, comprising: at least one, preferably at least two stationary hole plates and at least one rotating hole plate
which interact to mince the product, as well as a rotating cutter head mounted on a shaft, wherein the cutter head
is arranged upstream of the hole plates in the conveying direction of the product to be minced in order to
interact with a stationary hole plate to mince the product.

US 537,316 A describes a meat chopper having interacting stationary and rotating hole plates as well as
a worm feeding the product to the first, stationary hole plate. The forward end of the worm on the one hand
presses the product into the apertures of the stationary hole plate and on the other hand acts as a knife to mince
the product.

DE 1 021 745 B describes a cutting unit for meat mincing machines having a crossed-blade knife and a
coarse hole plate as well as a fine-cutting tool with three hole plates. The crossed-blade knife as well as a knife
disc of the fine-cutting tool are mounted on the shaft so as to be movable in a longitudinal direction, but not
rotatable and take part in its rotations.

A mincing machine or emulsifying machine for sausage products, for example, for sausage meat, or
“sausage batter”, is described in US 4,015,784. The hole plates of the emulsifying machine are arranged one on
top of the other along a vertical shaft wherein both the topmost hole plate, or “perforate ring”, as well as the
lowest hole plate are both driven by the shaft. The sausage “batter” is impelled into the holes of the topmost
rotating plate by means of a centrifuge. Means are provided which rotate together with the lowest rotating hole
plate to maintain the rotating motion of the sausage “batter”.

Mincing machines are also known in which, respectively, a stationary hole plate interacts with a cutter
head rotating in front of it to perform the mincing. In a mincing machine of this type, as described in DE 199 60
409 Al and in DE 39 15 409 Al, a gap whose width is adjustable is formed between the respective hole plate
and the cutter blades of the cutter head. In the case of this mincing machine, the hole plates are retained against
stops inside a common axially adjustable adjuster which is mounted opposite the unadjustably arranged cutter
head. The gap between the hole plate and the respective cutter head can be adjusted jointly by the adjuster. The
adjuster can be formed by a sleeve which is rotatably mounted with an external thread in a corresponding
internal thread of the machine housing and which in addition has an external gear rim which is coupled to an
adjusting motor via a worm shaft.

CH 489279 describes a mincing machine which has at least one hole plate over which cutter blades are
spring-loaded against the hole plate and retained rotatably in a multi-armed cutter head. A blade holder movable
axially to the hole plate is provided which receives the cutter blades in motion and which the force of a spring
element forces against the hole plate.

A device for emulsifying minced organic masses, substances and/or liquids is known from DE 196 03
557 Al. A rotating measuring arrangement and a hole plate arrangement can be moved axially on a shaft against
an ejector. When a solid object is detected, the measuring device is able to raise automatically from the

particular hole plate, or respectively, the hole plate can be displaced in the other direction to avoid jamming.



10

15

20

25

30

35

40

A mincing machine for agricultural products is known from DE 1432555 in which rotating cutter
blades are arranged in front of at least one hole plate. The gap between the hole plate(s) and the rotating cutter
blades can be adjusted by moving a horizontally aligned drive shaft for the cutter blades in the axial direction. A
hand wheel is provided on the mincing machine for moving the drive shaft.

Object of the invention

The object of the present invention is to further develop a mincing machine of the type described at the
beginning in order to improve the quality of the product involved in the mincing.

Subject matter of the invention

This object is attained by a mincing machine of the type described at the beginning which is
characterised in that an axial gap between the cutter head and the stationary hole plate is adjustable. The
stationary hole plate can involve in particular the first stationary hole plate of the interacting hole plates.

It has been shown in trials that the type of mincing has an effect on the consistency and the colouring
of the minced product: during the interaction of the hole plates, the mincing of the product takes place at the
edges of the holes in the stationary and rotating hole plates. Since the angles of the cutting edges, or more
precisely, the shear edges, are at 90°, a blunt or negative cut is produced, i.e. no granular particles are produced
and the product (cut material) is more battered or crushed than cut. For this reason, the minced product appears
creamier than is the case when mincing by means of a cutter head in combination with a hole plate, or,
respectively, when mincing with a centrifugal cutting ring (rotor-stator).

It has been shown that the combination of mincing by the interacting hole plates with preliminary
mincing by the cutter head produces a minced product at a higher quality, particularly in the case of fibrous,
sinewy products. In addition, the arrangement of the cutter head before the hole plates has the advantage that the
product feed to the hole plates is improved since the cutter head exerts a centrifugal force on the product being
minced and, if the cutter blades are arranged in a suitable oblique direction, the product is pressed against the
first stationary hole plate.

The stationary hole plate and/or the cutter head can be moved in the axial direction for adjusting the
gap. Moving the stationary hole plate in the axial direction can be carried out, for example, as described further
above such that an adjuster to which the stationary hole plate(s) abut(s), is moved in the axial direction inside a
housing while the shaft stays in position with the cutter head in the axial direction. The adjuster can be formed,
for example, as a sleeve which is rotatably mounted with an external thread in a corresponding internal thread of
the housing. The distance over which the axial gap can be varied amounts as a rule to a few millimetres. This is
sufficient to affect the degree of pre-mincing of the product as well as the throughput quantity and the heat
transferred into the product. The axial movement of the shaft can take place as it rotates also. By reducing the
gap, the cutter blades of the cutter head in this case can be brought into contact with the stationary hole plate if
they need resharpening.

In an advantageous embodiment, the shaft is mounted horizontally. Due to the use of the cutter head
which serves to convey the product, it is not absolutely necessary to align the shaft vertically in order to feed the
product through the hole plates using gravity. If the conveying of the product needs to be supported, a rotating
ejector can be installed, for example, downstream of the hole plates in the conveying direction.

Preferably, the rotating hole plates are coupled to the shaft to move with it, i.e. the shaft serves as the

drive for the rotating hole plates. Both the cutter head as well as the rotating and stationary hole plates are
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arranged typically along the same driven shaft. The rotating hole plates may be mounted rigidly, or fixed in
rotation, on the shaft. In this case, the hole plates and the cutter head rotate as the shaft turns with the same
rotational speed which has proved to be advantageous for conveying the product.

In a preferred further embodiment, the shaft is mounted to be movable axially. In this case, the
stationary hole plates are typically fixed in position, i.e. they remain inside the housing in their axial position as
the gap is being adjusted and the shaft is moved together with the cutter head which is mounted on the shaft,
fixed in the axial direction and moves with the shaft.

If the same shaft is used as the drive shaft for the rotating hole plates and for the cutter head, the
problem that the rotating hole plate(s) is/are arranged at an extremely small distance (in the order of one or more
thousandths of a millimetre) from the stationary hole plates does arise regardless of whether the stationary hole
plate(s) or the shaft is or are moved in the axial direction. The stationary and the rotating hole plates lie
practically against each other and are separated just by a very thin film of lubricant formed by the product itself.
The axial gap between the stationary and the rotating hole plates cannot be changed in practice therefore.

In a further development, the force transfer of the shaft to the rotating hole plates is carried out by
driving pins movable in the axial direction relative to the rotating hole plates. The driving pins can be fitted to a
rotating driving bush which is attached to the shaft, fixed in place in the axial direction. When the shaft is
moved in the axial direction to adjust the gap, the driving pins are moved slightly, i.e. by a few millimetres,
relative to the rotating hole plates (and, therefore, to the stationary hole plates). Thus it is possible to adjust the
gap between the stationary hole plate and the cutter head interacting with it in an advantageous way. In this, the
free ends of the driving pins are accommodated typically in holes of a cover which remains fixed in location in
the axial direction and is rotated together with the driving bush and the rotating hole plates around the shaft. The
axial gap between the driving bush and the cover is chosen such that the free ends of the driving pins always
remain in the holes in the cover during the axial movement.

In yet a further development, the mincing machine has two rotating hole plates which are attached on
opposite sides of a spacer ring wherein a stationary hole plate is fitted between the two rotating hole plates. The
stationary hole plate has a central opening to accommodate the spacer ring. The two outer hole plates of this
type of assembly are connected together by the spacer ring in a rotatably fixed manner. The inner hole plate can
be rotated relative to the spacer ring, or, respectively, relative to the outer hole plates. When installing the
assembly into the housing of the mincing machine, the entire assembly is slid on to the shaft, or, respectively,
the shaft is inserted through a central hole in the spacer ring and in the three hole plates. The inner stationary
hole plate is fixed in the housing and the two outer hole plates are rotated together with the spacer ring when the
mincing machine is operating. A respective further stationary hole plate interacting with the respective rotating
hole plate to mince the product finer can be arranged in the housing of the mincing machine immediately next to
the surface of the rotating hole plates. The hole plates can be clamped together by means of a guide ring and
connected to form a hole plate module. Naturally, optionally, more than five hole plates can be connected
together to form a hole plate module so that it can be installed on the shaft of the mincing machine as one
assembled unit. By attaching the two rotating hole plates together, they are stabilised and are prevented from

wobbling as they rotate around the shaft.
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In a further advantageous development, the driving pins pass right through through-holes in the spacer
ring. This makes it possible to move the shaft in the axial direction relative to the hole plate module fixed in the
housing in the axial direction as well as relative to other stationary hole plates oprionally present in the housing.

In one embodiment, the diameters of the holes of a hole plate at the front in the conveying direction of
the product are smaller than the diameters of the holes of at least one hole plate succeeding in the conveying
direction of the product. The hole plate at the front in the conveying direction of the product can mean
particularly the first stationary hole plate of the hole plates interacting to perform the mincing.

In contrast to the prior art in which the diameter of the holes of the hole plates remain the same or
diminish in the conveying direction of the product, because the cutter head is mounted at the start in the
conveying direction, it is possible in the case of the mincing machine described herein to select the diameter of
the holes in the holes plates forward in the conveying direction to be smaller than the diameter of the holes of
hole plates further down in the conveying direction. Naturally, alternatively the diameters of the hole plates can
remain the same or decrease in the conveying direction as in the prior art. By providing the cutter head, the
flexibility in the choice of diameters of the hole plates increases which has an advantageous effect on the quality
of the respective minced product.

In a further embodiment, an ejector, mounted on the shaft and driven by the shaft, is fitted in the
conveying direction after the hole plates. The ejector serves to maintain the rotary motion of the product before
it is discharged through an outlet, or outlet housing, out of the mincing machine. The conveying of the product
can be aided by applying suction from the outlet side.

Preferably a further stationary hole plate to interact with a further cutter head is arranged before the
cutter head in the conveying direction of the product to be minced. By providing one or, optionally, several
pairs like this which are formed from a stationary hole plate and a rotating cutter head, it is possible to obtain
better pre-mincing of the product. One or several additional pairs can be installed as additional options in the
mincing machine depending on the product to be minced.

In an advantageous embodiment, a centrifugal cutting ring is arranged downstream of the hole plates in
the conveying direction. A centrifugal cutting ring forms a cutter set based on the rotor-stator principle. The
rotor typically is arranged located radially inwards and surrounded by the annular stator located radially
outwards. The rotor has cutter blades which interact with cutting slots in the stator to mince the product with a
kind of shearing cut. Because of the centrifugal force generated by the rotation of the rotor, the product is
transported radially outwards into the shearing zone between the rotor and the stator and the product is fed
radially outwards through the cutting slots of the stator. In the shearing zone, the rotor creates a cutting
movement and the stator acts as an opposing shear. The additional use of the centrifugal cutting ring enables the
mincing of a product to be undertaken to a defined particle size, such as that required for producing baby food.

Other advantages of the invention arise from the description and the drawings. Furthermore, the
features cited above and those to be stated below can be applied as they stand or in any other combinations. The
illustrated and described embodiments are not to be taken as an exhaustive list but, instead, serve to describe the
invention by way of exemplified features.

They show
Fig. 1 a diagrammatic illustration of a cross section through an embodiment of a mincing machine according

tothe invention, and



10

15

20

25

30

35

Fig. 2 anexploded view of the mincing machine of Fig. 1.

Fig. 1 and Fig. 2 show a mincing machine 1, which has an inlet housing 2 to supply a product to be
minced, such as meat (sausage meat), raw substances of animal or vegetable origin (fish, vegetables) ... . A
cutter set housing 3 is connected downstream to the inlet housing 2 in the conveying direction of the product
wherein a cutter sct 4 is accommodated in said cutter set housing 3, said cutter set being assembled on a driven,
horizontally-mounted shaft 5 (motorised shaft) and which serves to mince the product, typically a foodstuff such
as meat. An outlet housing 6 to discharge the minced product is mounted downstream of the cutter set 4 in the
conveying direction.

As can be seen from Fig. 2, starting from the inlet housing 2, a spacer sleeve 7 and a cutter or blade
head 8 are mounted successively on the shaft 5, said cutter head interacting with a stationary hole plate 9
arranged in the cutter set housing 3 to pre-mince the product. The cutter head 8 is mounted non-rotatably on the
shaft 5 provided with grooves and is driven by it. The cutter head 8 exerts a centrifugal force on the product so
that foreign bodies in particular are carried outwards in a radial direction where they are removed through a
discharge valve.

An assembly having a first and second rotating hole plate 11, 12, between which a second stationary
hole plate 13 is arranged, is mounted downstream in the conveying direction of the product. A spacer ring 14 is
inserted in a central opening of the second stationary hole plate 13. As can be seen in Fig. 2, the first and second
rotating hole plates 11, 12 are fastened by screws respectively on opposite sides of the spacer ring 14. The
spacer ring 14, and thus both rotating hole plates 11, 12, can be rotated around the stationary hole plate 13.

In order to be able to transfer force from the shaft 5 to the spacer ring 14, six driving pins 15 of a
driving bush 16 are inserted through corresponding through holes in the spacer ring 14. The free ends of the
driving pins 15 are received by through holes in a disc-shaped cover 17 which is arranged to rotate in the central
opening of a third stationary hole plate 18 and rotates in tandem with the shaft 5.

The arrangement with the two rotating hole plates 11, 12 as well as the first to third stationary hole
plates 9, 13, 18 are clamped in the radial direction by means of an outer guide ring 19 and forms a hole plate
module 10. The two rotating hole plates 11, 12 have a slightly smaller outer diameter than the stationary hole
plates 9, 13, 18 which is why two spacer rings 20a, b, shown in Fig. 2, are mounted on them to prevent the
product from passing by. The cutter set 4 is completed by an ejector 21, mounted on the shaft 5 by means of a
nut and by a thrust ring. The ejector 21 serves to place the minced product in a rotary motion before it is gjected
through the outlet housing 6 out of the mincing machine 1.

The driving bush 16 is mounted non-rotatably on the shaft 5. As the shaft 5 is turned by the driving
pins 15, the two rotating hole plates 11, 12 are also set in a rotary motion in order to interact with, respectively,
two of the three stationary hole plates 9, 13, 18 to mince the product. A very small gap is formed between the
stationary hole plates 9, 13, 18 and the rotating hole plates 11, 12. The product itself serves as a lubricant and
prevents the hole plates 9, 11, 12, 13, 18 from wearing as the shaft 5 rotates. The hole plates 9, 11, 12, 13, 18
effect the mincing as well as an emulsification and homogenisation of the product. Since the angle of the cutting
edges is 90°, the cut material is more battered or crushed than cut so that the product appears creamier than is

the case when mincing by the interaction of the cutter head 8 and the first stationary hole plate 9.
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It is advantageous if the axial gap A between the front side of the first stationary hole plate 9 and the
cutter head 8 can be adjusted within certain limits since, by using this method, it is possible to affect the degree
of pre-mincing of the product as well as the throughput quantity and the heat transferred into the product. It can
also be advantageous if the cutter head 8, or more accurately its cutter blades (not shown), is in contact with the
first stationary hole plate 9 during the rotary motion in case they need resharpening. For the purposes stated, the
maximum variation of gap A that is required is no more than a few millimetres, as a rule only one or more
tenths of a millimetre. Due to the very small gap or, respectively, the very short distance between the stationary
hole plates 9, 13, 18 and the respectively adjacent rotating hole plates 11, 12, the rotating hole plates 11, 12
cannot be moved during the axial movement of the shaft 5.

However, in order to be able to adjust the gap A between the cutter head 8 and the first stationary hole
plate 9, it is necessary to move the shaft 5 in the axial direction relative to the rotating hole plates 11, 12 which
can be done with the aid of the driving bush 16 further described above, which is moved when the shaft 5 is
moved axially while the hole plate module 10 mounted between the driving bush 16 and the cover 17 remains in
place in the axial direction in the cutter set housing 3. A support ring 22 is mounted on that end of the cutter set
housing 3 facing towards the inlet housing 2 and an annular thrust element 23 is mounted at the other end of the
cutter set housing 3 facing towards the outlet housing 6 to fix the axial position of the cutter set 4.

Axial movement of the shaft 5 can be done by using a hand wheel, for example, while the mincing
machine 1 is running in order to adjust the desired gap A between the first stationary hole plate 9 and the cutter
head 8. Alternatively, instead of moving the shaft 5, the gap A can be realised also by moving the cutter set 4 or,
respectively, the hole plates 9, 11, 12, 13, 18 relative to the cutter set housing 3 and with the shaft stationary in
the axial direction, as described, for example, in DE 199 60 409 Al cited at the beginning.

By pre-mincing with the cutter head 8, it is possible to design the diameters of the holes of the hole
plates 9, 11, 12, 13, 18 so that they do not decrease in the conveying direction as has been the case up to now,
but, instead, the diameters of the holes of front hole plates in the conveying direction can be selected to be
smaller than the diameters of holes in hole plates further along in the conveying direction. For example, in Fig.
2, the diameters of the holes in the first stationary hole plate 9 are somewhat smaller than the diameters of the
holes in the first rotating hole plate 11. The diameters of the holes in the other hole plates 13, 12, 18, on the
other hand, decrease in the conveying direction of the product, as can be seen clearly in Fig. 2.

When the product needs to be minced more finely, further rotating cutter heads can be mounted before
the cutter head 8 in the conveying direction, said further cutter heads interacting with further hole plates. Also,
in the case of these cutter heads, the respective axial distance to the stationary hole plate can be adjusted by
moving the shaft 5 in the axial direction. Naturally, in this case, the cutter set housing 3 must be made larger in
the axial direction than is the case in Fig. 1 and Fig. 2.

In particular, instead of using the cutter sct 4 described here, it is also possible to insert another type of
cutter set into the cutter set housing 3, such as a cutter set in which hole plates interact solely with cutter heads
in order to create a shear cut, or a cutter set in which the cutting is done additionally by means of a centrifugal
cutting ring (rotor-stator principle) which is arranged downstream of the hole plates 9, 11, 12, 13, 18 in the
conveying direction. Ideally, the different cutter sets are dimensioned such that they fit into the same cutter set
housing 3. The mincing machine 1 therefore offers high flexibility as well as short setting times when changing

the cutter sets.
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APRITOGEP TERMEK APRITASAHOZ
Szabadalmi igénypontok

1. Apritogép (1) termék apritdsahoz, kiilondsen hus apritasdhoz, amely tartalmaz

legalabb egy 4llo perforalt lemezt (9, 13, 18) és legalabb egy forgd perforalt lemezt (11, 12), melyek a
termék apritdsahoz 6sszemiikodnek,

tengelyen (5) csapagyazott forgd vagofejet (8), amely a termék apritasdhoz egy 4llo perforalt lemezzel
(9) valo egyiittmitkodés érdekében az apritani szandékozott termék haladési irdnyaban a perforalt lemezek (9,
11, 12, 13, 18) eldtt van elrendezve, azzal jellemezve, hogy a vagofe) (8) és az allo perforalt lemez (9) kozotti

tengelyiranyu tavolsag (A) allithato.
2. Az 1. igénypont szerinti apritogép, amelynél a tengely (5) horizontélisan van csapagyazva.

3. Az 1. vagy a 2. igénypont szerinti apritogép, amelynél a forgo perforalt lemezek (11, 12) a tengellyel

(5) egytittmozgon vannak a tengellyel csatolva.

4. Az el6z6 igénypontok barmelyike szerinti apritogép, amelynél a tengelyiranyu tdvolsag (A)

allitasahoz az 4llo perforélt lemez (9) és/vagy a vagofej (8) tengelyiranyban eltolhato(k).

5. Az el6z6 igénypontok barmelyike szerinti apritogép, amelynél a tengely (5) tengelyiranyban

eltolhaton van csapagyazva.

6. Az el6z6 igénypontok barmelyike szerinti apritogép, amelynél a tengelyrdl (5) a forgd perforalt
lemezekre (11, 12) torténd erdatvitel a forgd perforalt lemezekhez (11, 12) képest tengelyiranyban eltolhatd

menesztocsapok révén torténik.

7. Az el6z6 igénypontok barmelyike szerinti apritogép, melynek tavtartd gylirli (14) atellenesen
eltertil§ lapjaira erdsitett két forgd perforalt lemeze (11, 12) van, ahol a két forgd perforalt lemez (11, 12) kdzott

egy allo perforalt lemez (13) van elhelyezve.

8. A 6. ésa 7. igénypont szerinti apritogép, amelynél a menesztdcsapok (15) a tavtartd gytirii (14)

atmenOfuratain haladnak keresztiil.

9. Az el6z6 igénypontok barmelyike szerinti apritogép, amelynél egy a haladasi irdnyban eldl 1&v
perforalt lemez (9) lyukjainak atmérdi kisebbek, mint a haladasi irdnyban hatrabb 1&v6 legalabb egy perforalt
lemez (11, 12, 13, 18) lyukjainak atméréi.

10. Az el6z6 igénypontok barmelyike szerinti apritdgép, amelynél haladési irdnyban a perforalt

lemezek (9, 11, 12, 13, 18) utan egy a tengellyel (5) forgd kilokdtag (21) van elhelyezve.

11. Az el6z6 igénypontok barmelyike szerinti apritdgép, amelynél haladési irdnyban a vagofej (8) elstt
egy tovabbi allo perforalt lemez van elrendezve, amely a termék apritasdhoz egy tovabbi forgd vagofejjel

miikodik Ossze.

12. Az eléz6 igénypontok barmelyike szerinti apritdgép, amelynél haladési irdnyban a perforalt

lemezek (9, 11, 12, 13, 18) utan centrifugdl vagdgyliri van elrendezve.
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