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APPARATUS FOR CUTTING AND STIRRING
CURD

Matter enclosed in heavy brackets [ ]| appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions
made by reissue.

This application 1s a continuation of Ser. No. 09/659,994,
filed Sep. 12, 2000, now U.S. Pat. No. 6,257,129,

This invention relates to an apparatus for cutting and stir-
ring curd. Such apparatuses are known from practice and
comprise a tank 1n which a rotatable shatt 1s situated which
carries cutting frames extending radially from the shaft,
which cutting frames are mounted on the shait 1in staggered
relation. The cutting frames each comprise two spaced-apart
parallel frame girders, which are mounted by one end on the
rotatable shait and whose other end extends to a point near the
wall of the tank. The tank can be arranged horizontally or

vertically, the rotatable shaft then being likewise horizontal or
vertical.

Arranged between the frame girders 1s a lattice of longitu-
dinal and transverse knives. The transverse knives extend
transversely to the frame girders and are welded to them. The
longitudinal knives extend parallel to the frame girders and
are mounted on the transverse knives by welding.

Such an apparatus 1s, for instance, the curd vat marketed by

Tetra Pak Tebel under the name of OST4. Such an apparatus
1s also described, for instance, 1n U.S. Pat. No. 4,108,0358. A
variant with two horizontal shaits in a horizontal oval tank 1s
described 1n U.S. Pat. No. 4,989,504.

All known apparatuses are arranged for stirring and cutting
curd which has formed in the tank 1n that the tank has been
filled with milk to which starter and rennet have been added.
To that end, the central shaft 1s driven for rotation, so that the
cutting frames move through the curd formed. The cutting
frames are usually designed such that the knives and the
frame girders form a cutting edge along one edge and are
blunt and rounded oif along the other edge. Accordingly,
rotation of the central shaft(s) in one direction substantially
yields a cutting action, while rotation 1n the other direction
substantially yields a stirring action.

A problem presenting 1itself 1n the known apparatuses 1s
that they comprise many welds, which must all be polished
very well to prevent accumulation of contaminants and bac-
terial growth. The longitudinal knives can be arranged, for
instance, with interspaces of the order of 4 to 5 cm and the
transverse knives with interspaces of, for istance, 14.5 to
17.5 cm. A cutting frame can, for instance, have a total width
of the order of 50 cm and a length of, for mstance, 150 cm.
This means that a single cutting frame can comprise, for
instance, about 100 rectangular lattice openings, each having
four corners where a longitudinal knife or a frame girder 1s
welded to a transverse knife. Each of those welds not only
needs to be provided, but also needs to be accurately polished
to satisiy the requirements set by government regulations
with regard to cleanability. For the welding operation, and in
particular also for the polishing operation, however, little
space 1s available within the lattice opemings formed by the
longitudinal and transverse elements of a cutting frame. As a
consequence, the welding work and the polishing work are
very time consuming and costly.

In the past, 1t has been proposed to make the cutting frames
of detachable design to obtained a better cleanability. A major
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drawback of such a solution 1s that each time a curd vat 1s to
be cleaned, time consuming and cumbersome dismounting
activities are necessary.

Accordingly, there 1s a need for an apparatus of the above-
described kind, having a construction such that the necessary
welling and polishing work 1s considerably reduced and sim-
plified, while yet an effective cutting and stirring action and
an excellent cleanability remain guaranteed.

According to the invention, to that end, an apparatus for
cutting and stirring curd, comprising a curd vat with a shaft
drivable for rotation, which shaift carries a number of cutting
frames extending radially from the shait and mounted on the
shaft in staggered relation, each cutting frame having frame
girders which extend radially from the drivable shait and
between which a lattice work 1s situated formed from longi-
tudinal knives and transverse knives, the transverse knives
being mounted on the frame girders by welding, 1s character-
1zed 1n that the transverse knives form openings which are 1n
line, 1n which the longitudinal knives are received with ample
play, and means are provided to substantially prevent dis-
placement of the longitudinal knives 1in the longitudinal direc-
tion.

In the following, the mvention will be further described
with reference to the accompanying drawings.

FIG. 1 schematically shows in longitudinal cross section an
example of a known apparatus for cutting and stirring curd;

FIG. 2 schematically shows the apparatus of FIG. 1 1ncross
section;

FIG. 3 schematically shows in top plan view an example of
a known cutting frame for an apparatus for cutting and stirring
curd;

FIG. 4 schematically shows an end view of the cutting

frame of FIG. 3;

FIG. 5. schematically shows a section along the line V—V
in FI1G. 3;

FIG. 6 schematically shows a top plan view of an example
of a cutting frame according to the mvention;

FIG. 7 schematically shows a side elevation of the cutting,
frame of FIG. 6; and

FIG. 8 schematically shows a cross section along the line
VIII—VIII 1n FIG. 6;

FIG. 9 shows a detail of the cutting frame of FIG. 6;

FIGS. 10 and 11 schematically show examples of the man-
ner in which a transverse knife of a cutting frame according to
the invention can recerve a longitudinal kmife;

FIG. 12 schematically shows a few examples of shapes of
a bent longitudinal knife;

FIG. 13 schematically shows an example of a bent trans-
verse knife;

FIGS. 14 and 15 schematically show 1n side elevation and
top plan view an example of a fixing method for a longitudinal
knife;

FIGS. 16 and 17 schematically show 1n top plan view and
side elevation an example of an alternative fixing method for
a longitudinal knife; and

FIG. 18 schematically shows 1n top plan view a few
examples of shapes of the free end of a longitudinal knife.

FIGS. 1 and 2 represent a known cylindrical horizontally
arranged curd vat 1 which 1s supported by anumber of legs 2.
The end walls 3, 4 of the curd vat 1 are conical 1n this example
and through one of these end walls a shait 5 extends centrally
into the curd container. This shaft, which 1n this example 1s
journaled in the opposite end wall, supports a tool 6 for
cutting and stirring curd 1n the curd container. Numeral 7
designates a sealing element between the shatt 5 and the wall
3, through which the shaft 5 extends into the curd container.
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Outside the curd container, the shaft 5 1s connected by
means of a coupling 8 to a shait9, which i1s connected, 1n most
cases coupled directly via transmission means 10, to a drive
motor 11. The motor 11 1s arranged for rotating the tool 6
around the centerline of the curd vat 1 alternately 1n one
direction and the other.

In this example, the curd vat 1 in its upper part has a
manhole 13 which 1s covered by a manhole cover 13a. In this
example, further, another opening 1s provided in the upper
part of the curd container 1, which opening 1s designated by
14 and 1s intended for the immersion of a whey sieve 13 in the
curd container 1. The whey sieve 15 1n this example 1s sup-
ported by a bent pipe 16 which at 17 1s rotatably connected to
the curd container 1. The curd vat 1 has an outlet 18 at its
lowest part. A triangle P indicates a usual level of the curd 1n
the curd vat. It 1s noted that the invention 1s also applicable to
differently designed curd vats.

The tool 6 comprises a number of cutting frames 19 which
are located side by side along the shatt 5, as appears from FIG.
1. In the illustrated embodiment, the tool consists of six
sections. The number of sections 1s dependent on the size of
the tank. The sections are connected to the shatt, such that
they form angles with each other, as can be seen in FI1G. 2. In
the 1llustrated embodiment, the sections are placed along the
shaft 5 so as to extend outwards from the shaft 1n a helical
configuration.

Each of the sections may further be fitted at an angle to the
shaft 5, as illustrated 1n FIG. 1 by a broken line 20 indicating
the section which 1s located farthest to the left and 1s con-
cealed by the shafit 5.

FIGS. 3 and 4 schematically show 1n top plan view and end
view an example of a known cutting frame 19, as can be used,
for mstance, in the apparatus of FIGS. 1 and 2. The known
cutting frame comprises two parallel frame girders 21,
between which transverse knives 22 extend transversely to
the longitudinal girders 21, which transverse knives 22 are
welded to the frame girders. Extending transversely to the
transverse knives 22 and parallel to the frame girders are
longitudinal knives 23, which are welded to the transverse
knives. The longitudinal girders, the transverse knives and the
longitudinal knives are provided, on one longitudinal edge
thereot, with a cutting edge 24, and 25 (FI1G. 5), all situated on
the same side with respect to the cutting frame. The other

ongitudinal edge 1n each case 1s blunt and typically of

rounded design. The sharp teeth serve for cutting the curd in
one rotational direction of the shaft 5 and the blunt edges
serve for stirring the curd 1n the other rotational direction.

It 1s noted that 1n FIG. 3 the longitudinal knives are longer
than the frame girders. In reality, however, the frame girders,
at least on the side of the rotatable shaft 5, whose axis 1s
indicated 1in FIG. 3 at 27, either extend as far as the rotatable
shaft or are connected with the rotatable shaft through suit-
able extension pieces adapted, for instance, for receiving the
free ends of the frame girders.

FIG. 5 schematically shows a cross section along the line
V—V in FIG. 3. Indicated at 28 and 29 are the welds between
the transverse kmives and the longitudinal knives, and
between the frame girders and the transverse knives, respec-
tively. Each lattice opening of the lattice shown in FIG. 3,
formed by the transverse and longitudinal knives and the
frame girders, comprises four welds, which are all to be
polished to remove cavities and roughnesses. Nor should the
welds exhibit any cracks. Providing and finishing these welds
1s a highly labor intensive, cumbersome and costly work, as
has already been set out 1n the foregoing.

FI1G. 6 schematically shows 1n top plan view an example of
a cutting frame for an apparatus according to the ivention,
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4

and FIG. 7 schematically shows a side view of the cutting
frame of FIG. 6, and FIG. 8 1s cross-section taken on line
VIII—VIII in FIG. 6. The cutting frame shown can be
mounted, 1n a manner similar to the known cutting frames, on
a central rotatable shatt 5, the centerline 27 of which 1s indi-
cated in FIG. 6. The cutting frame shown again comprises two
substantially parallel frame girders 30, 31, between which
extend knives 32 1n transverse direction. The frame girders
again have a sharp cutting edge 33, which 1s situated on the
upper side 1n FIG. 7, and a blunt, 1 this example rounded,
lower edge. The transverse knives 32 also have corresponding
cutting edges 35 and blunt edges 36. Optionally, however, the
transverse knives and/or the longitudinal knives may also
have a cutting edge on both sides. The transverse knives are
connected at their ends to the frame girders 1n a conventional
manner by welds 37. The transverse knives are further each
provided with a series of openings uniformly distributed
along the length of the transverse knives. [Mach] Eac’ open-
ing of a transverse knife 1s 1n register with corresponding
openings of the other transverse knives, and the openings are
so designed that a longitudinal knife can be slid into them.
The longitudinal kmives are loosely disposed 1n the openings
with a relatively large play. This prevents accumulation of
curd material at the intersections of transverse and longitudi-
nal knives and provides for good cleanabaility. The longitudi-
nal knives, therefore, are not fixedly connected to the trans-
verse knives and can be assembled 1n a simple manner by
sliding them 1nto the openings of the transverse knives. Sub-
sequently, the longitudinal knives are jointly secured with one
Or more transverse pins 1 a manner yet to be described, or 1n
a different manner.

The openings in the transverse knives can have various
shapes, for mnstance a circular, oval, rectangular or diamond-
shaped shape. The edges of the openings, or at least the lower
portion thereot, can be provided with cutting edges. Advan-
tageously, the upper edges, or all edges, of the openings may
also be sharp so as to obtain a smallest possible contact
surface and a smallest possible risk of dirt incrustation.

Examples of recerving openings for a longitudinal knife as
provided 1n a transverse knife are schematically shown in
FIGS. 10 and 11, each showing two side-by-side openings 60
and 61, respectively, in which a U-shaped bent longitudinal
knife 38 1s received.

To enhance strength, the transverse knives can optionally
have a curved or bent shape, as viewed 1n cross section, as
shown schematically in FIG. 13. The transverse knife shown
in cross section has a lower part 30 and an upper part 51,
which include an angle o of, for instance, 160° or 170°.

In the exemplary embodiment schematically shown 1n
FIGS. 7 and 8, there are used two rows of transverse knives or
transverse elements 32a, 32b placed above each other with an
interspace D, two transverse knives or transverse elements
located above each other jointly forming a complete trans-
verse knife. The upper transverse knife 32a has an upper
cutting edge 35. The lower transverse knife 32b 1n the
example shown does not have a cutting edge at the top, but
could have one, 11 desired. Further, both transverse knives of
cach set 1n this example are blunt on the lower side. The
designations upper side and lower side are related to FIG. 8
and respectively indicate the leading and trailing side during
the cutting of the curd. The distance D between the transverse
knmives located above each other 1s less than the height of the
longitudinal knives 38. To enable the longitudinal knives to be
received and locked against lateral displacement, there are
provided 1n the transverse knives series of opposite recesses
39, 40 which 1n the example shown 1n FIG. 8 have approxi-
mately the shape of a truncated triangle. Two opposite open-
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ings can jointly receive a longitudinal knife 38. The cutting
edge 41 of the longitudinal knives 1s turned upwards 1n FIG.
8. The longitudinal knife has some possibility of movement
within the opening 39, 40 both 1n vertical direction and in
horizontal direction, as indicated by S1 and S2 in FIG. 8. The
longitudinal knives in the example shown are formed as
U-shaped bent strips having legs of unequal length. The
U-shaped strips are 1n each case slid into the openings in the
transverse knives from the two ends of a cutting frame, with
the legs of the U-shape ending up in successive openings. The
bent part of the U-shapes 1s indicated in FIG. 6 by 42. The bent
part 42 can have various shapes, taking the form of, for
instance, around bend, a pointed bend, or a fairly right-angled
bend, as schematically shown i FIG. 12 at 42, 42', 42",
Further, 1n each case, a long leg of a U-shaped longitudinal
knife inserted from one side comes to lie 1n line with a short
leg of a U-shaped longitudinal knife imnserted from the other
side. The long legs of the U-shaped longitudinal knives then
overlap 1n an overlap area 43, which, when the longitudinal
knives are substantially identically shaped, 1s located hali-
way the length of a cutting frame. Referring to FI1G. 9, 1n the
long legs, adjacent the free ends and in the overlap area,
openings 44 are provided, which are 1n register with each
other and with corresponding openings 45 1n the frame gird-
ers. Inserted through these registered openings 1s a pin 46,
whose ends 47 have subsequently been bent over so that the
pin cannot slip from the cutting frame anymore. One of the
ends may have been bent over beforehand. The diameter of
the openings 1n the longitudinal knives and the frame girders
1s greater than the cross section of the pin 46, thereby pre-
venting the possibility of material adhering 1n and around the
openings. The openings in the frame girders are preferably
designed to flare on both sides, as shown at 48, because the
frame girders are relatively thick. In this way, narrow gaps
between the pin and the frame girders are avoided. Option-
ally, this technique can also be followed for the openings 1n
the longitudinal knmives, but 1n view of the minor thickness of
the longitudinal knives, this 1s normally not necessary.

The above-described construction of a cutting frame
cnables arelatively simple assembly of the cutting frame with
relatively little welding work. Also, by virtue of the nature of
the construction with the longitudinal knives mounted 1n the
cutting frame with relatively large play, caking of dirt at the
intersections of the longitudinal and transverse knives and
adjacent the fixing pin 46 can be elffectively prevented.

It 1s noted that after the foregoing, various modifications
will readily occur to those skilled in the art. Thus, as already
noted, it 1s possible to use, at will, single relatively broad
transverse knives with an opening therein for the longitudinal
knives or pairs of two transverse knives located above each
other with recesses located opposite each other. It 1s also
possible to use long U-shaped knives extending substantially
throughout the length of a cutting frame, which are optionally
fitted in alternation from one end of the cutting frame and
from the other end. Further, instead of longitudinal knives
bent into a U-shape, straight longitudinal knives having the
same length as the cutting frame can be used. It 1s also pos-
sible to use shorter knives which can overlap to allow them to
be fixed with a single fixing pin. Alternatively, more than one
fixing pin, for instance two, can be used. This also holds 11 the
U-shaped bent longitudinal knives are designed with legs of
equal length. Furthermore, when U-shaped longitudinal
knives are used, 1t 1s, of course, possible to make the legs as
long as the cutting frame. Then a single fixing pin will suifice
again.

The fixing pin shown in the figures has two bent ends,
which means that at least one end has to be bent over after the
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pin has been placed. Alternatively, other fixing methods are
concetvable, such as, for instance, welding the pin to one or
both frame girders, or the use of a pin consisting of two parts,
which parts, after being arranged at an appropriate position
between the frame girders, are attached to each other by
screws or welds or the like.

Further, the longitudinal knives can be provided with
recesses 1stead of openings, which recesses receive, with
play, a fixing pin which prevents the longitudinal knives from
shifting 1n their longitudinal direction. Instead of a fixing pin
inserted through openings, a special transverse knife or trans-
verse element may then be used, which extends in the recesses
and which, after positioning of the longitudinal knives, 1s
welded to the frame girders of the cutting frame. Such a fixing
method 1s schematically shown in FIGS. 14 and 15. A trans-
verse element 53 reaches 1n the recesses 54 on the lower side
(or upper side) of a number of longitudinal knives 38 and 1s
mounted by 1ts ends to the frame girders 30, 31 of the cutting
frame, 1n this example by welding, as designated at 55.

According to another alternative, the longitudinal kmives
can be connected at one of their ends to a transverse knife or
a special transverse element by welding. FIG. 16 and FI1G. 17
show such a fixing method, 1n this example used for U-shaped
bent longitudinal knives of a length substantially correspond-
ing to that of the cutting frame and with legs which are not
equally long. This fixing method, however, can also be used
for shorter longitudinal knives and/or non U-shaped bent
longitudinal knives and/or U-shaped bent longitudinal knives
with legs of equal length, while depending on the selected
configuration one or both legs of a U-shaped longitudinal
knife can be fixed by welding.

FIG. 16 shows 1n top plan view a part of a cutting frame
with a U-shaped bent longitudinal knife 38 with unequal legs.
The end of the shorter leg 1s connected at 56 by welding to the
last transverse knife 32 or to a transverse element especially
arranged for that purpose. The other leg 1n this example
reaches through an opening 1n the transverse knife, indicated
by an arrow 37. The opening can be formed 1n any one of the
manners already described hereimnbefore. As canbe seen in the
side elevation of FIG. 17, 1n this example the transverse knife
32 1s a bent transverse knife, to enhance stifiness.

The free end 38 of the long leg of the longitudinal knife that
reaches beyond the transverse knife or transverse element
can, 1f desired, be bent over or be provided with a transverse
section, as shown 1n FIG. 18 by way of example at a, b, ¢ and
d.

These and similar modifications will readily occur to those
skilled 1n the art.

What 1s claimed 1s:

1. An apparatus for cutting and stirring curd, comprising a
curd vat with a shatt drivable for rotation, which shaft carries
a number of cutting frames extending radially from the shatt
and arranged on the shait in staggered relation, each cutting
frame having two frame girders, which extend radially from
the drivable shait and between which a lattice work 1s situated
formed from longitudinal knives and transverse knives, the
transverse knives being mounted on the frame girders by
welding wherein the transverse kmives have openings which
are 1n line, 1n which the longitudinal kmives are received,
while means are provided for substantially preventing dis-
placement of the longitudinal knives 1n the longitudinal direc-
tion and wherein [at least a number of said opening are of
essentially circular or oval shape] each longitudinal knife has
a size velative to the size of the openings such that the longi-
tudinal knives ave loosely disposed in the openings with a
relatively large play.



US RE42,938 E

7

2. An apparatus as claimed in claim 1, wherein at least a
number of said openings are of diamond shape.

3. An apparatus as claimed in claim 1, wherein at least a
number of transverse knives, viewed 1n cross-section have a
bent shape.

4. An apparatus as claimed in claim 1, wherein the means
for preventing displacement of the longitudinal knives com-
prise a transverse knife which 1s secured to both frame girders
and which is connected to the longitudinal knives[through
welding].

5. An apparatus as claimed 1n claim 4, wherein said trans-
verse knife has a bent shape in cross-section.

6. An apparatus as claimed 1n claim 1, wherein the longi-
tudinal knives include a number of U-shapes bent strip like

knives, the legs of said U-shaped knives being inserted in
adjacent openings of the transverse knives.

7. A cutting frame comprising.: a pair of parallel givders,

the girders being spaced apart and having a plurality of

transverse knives extending transversely between the givders
and secuved to the givders by welding, the transverse knives
having a cutting edge extending transversely of the givders
and the transverse knives having a plurality of openings, the
openings in one of the transverse knives being aligned with
openings in adjacent transverse knives, longitudinal knives
each having a longitudinal cutting edge, the longitudinal
knives extending through the openings in the transverse
knives, the openings being lavger in size than the longitudinal
knives, the longitudinal knives having means for preventing
the longitudinal knives from longitudinal movement.

8. The cutting frame according to claim 7, wherein the
longitudinal knives have openings, and wherein the givders
have openings aligned with the openings in the longitudinal
knives, and wherein the means forv preventing the longitudinal
knives from longitudinal movement relative to the transverse
knives comprises a pin extending through the longitudinal
knives openings and through the givder openings that are
aligned with the longitudinal knives openings.

9. The cutting frame accovding to claim 8, wherein each
opening in the longitudinal knives is of a size relative to the
cross-section of the pin to provide space in the openings
around the pin.

10. A cutting frame comprising: a pair of parallel givders,
the girders being spaced apart and having a plurality of
transverse knives extending transversely between the givders
and secured to the givders by welding, the transverse knives
having a cutting edge extending transversely of the givders
and the transverse knives having a plurality of openings, the
openings in one of the transverse knives being aligned with
openings in adjacent transverse knives, longitudinal knives
extending through the openings in the transverse knives, the

8

longitudinal knives being loosely disposed in the openings

with a relatively large play, and means for substantially pre-

venting displacement of the longitudinal knives in the longi-

tudinal dirvection.
5 11. The cutting frame according to claim 10, wherein the
longitudinal knives have a leading side having a longitudinal
cutting edge and a trailing edge, and each opening has a size
greater than the size of each longitudinal knife, the openings
comprising vecesses aligned with the longitudinal knives and
having the leading and trailing edges veceived in the recesses.

12. A cutting frame comprising:

a pair of girders, said givders being spaced apart from each
other and having a plurality of transverse knives extend-
ing between the girders, the transverse knives being
connected to the givders by welding,

a plurality of longitudinal knives arranged in substantially
parallel relation to the girders and being spaced apart
from each other, the longitudinal knives being secured
against longitudinal displacement relative to the givd-
ers,

the transverse knives having a plurality of openings, the
openings in each transverse knife being in vegister with
corresponding openings of others of the transverse
knives and through which the longitudinal knives pass,
each longitudinal knife comprising two legs connected
by a part.

13. The cutting frame according to claim 12, wherein the

part has a “U” shape.

14. The cutting frame according to claim 13, wherein the
30 partis a bent part joining an adjacent pair of the longitudinal

knives of unequal length.

15. An apparatus as claimed in claim 1 wherein at least a
number of the openings arve essentially civcular.
16. An apparatus as claimed in claim 1 wherein at least a
35 number of the openings are oval shape.
17. An apparatus as claimed in claim I, wherein the means

Jfor substantially preventing displacement of the longitudinal

knives in the longitudinal direction comprises one end of the

longitudinal knives being welded to one of the transverse
40 knives.

18. An apparatus as claimed in claim 7, wherein the means
for preventing the longitudinal knives from longitudinal
movement comprises one end of the longitudinal knives being
welded to one of the transverse knives.

19. An apparatus as claimed in claim 10, wherein the
means for substantially preventing displacement of the lon-
gitudinal knives in the longitudinal divection comprises one

end of the longitudinal knives being welded to one of the
transverse knives.
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