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(57) Sammendrag:
A plate freezer and a method for operating the plate freezer are disclosed. The plate
freezer comprises a stack of freezer plates, each freezer plate having a first and a second
surface, surrounding a hollow interior though which a coolant may be circulated,
which freezer plates are movably mounted in a frame, wherein each freezer plate
comprises at least a first actuator mounted in a first end of the freezer plate and at least
a second actuator mounted in a second end of the freezer plate, said actuators being
mounted on the first surface of the freezer plate in a first end of the actuator and a second
end of the actuator is intended for being brought into contact with to the second
surface of an adjacent freezer plate. The actuators are preferably hydraulic actuators.
The overall height of a plate freezer having a certain capacity can be reduced, and the
time needed for freezing the product is reduced.
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Plate freezer and method for operating a plate freezer

Field of the Invention

The present invention relates to a plate freezer comprising a stack of freezer plates,
each freezer plate having a first and a second surface, surrounding a hollow interior
though which a coolant may be circulated, which freezer plates are movably mounted

in a frame.

In addition, the present invention relates to a method for operating a plate freezer

comprising a stack of freezer plates.

Background of the Invention
In the processing of food there is often a freezer installation involved in that quite a

number of food items are stored, transported and sold as frozen foods.

For example, on some fishing vessels, e.g. trawlers, the fish are frozen into blocks and
are stored in freezers on the fishing vessel while at sea. Then, when the fishing vessel
returns to a harbour, the frozen fish is delivered to a fishing processing plant on shore

for further processing, e.g. after thawing.

Alternatively, a product to be frozen is packaged and the product in the package is

frozen in a freezer.

Freezing is a very energy-intensive process requiring an effective cooling plant as well
as efficient freezer means. The same considerations apply to other technical fields

where it 1s desirable to utilise freezer installations.

In the art a number of freezer designs exist which are specifically designed to save

energy in order to make the freezing process cheaper and potentially also faster.

Horizontal plate freezers typically comprise a number of horizontal plates in a hori-
zontal stack. The plates are constructed such that cooling medium may be guided
through the plates. The plates are brought in close physical contact with the products

to be frozen.
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The cooling medium is usually supplied from a cooling media supply plant to the inte-

rior of the plates in the freezer via a pipe system.

After placement of products on the plates, the plates are pushed together in a vertical
direction for slightly squeezing the product arranged between the plates in order to
create a good thermal conductive contact between the products to be frozen and the
freezing plates. Thus, the product to be frozen is brought into contact with two plates:
The upper surface of the plate on which the product is placed and the lower surface of
the plate above the product. Usually a hydraulic ram provides a pressure to the entire
stack of plates, which ensures optimal contact between the product and the horizontal
plates and thus optimizes the freezing process. In addition the blocks of frozen product

are homogenous in shape.

The prior art horizontal plate freezers have different means for moving the plates ver-
tically thereby creating larger openings between two adjacent plates in order to be able
to place the product to be frozen between adjacent plates and subsequently removing
the product from the plates after freezing. Examples are disclosed in DE4324192,
GB2166536 and US 2280133.

In some horizontal plate freezers the entire stack of plates are separated from each
other when emptying the freezer. This results in interruption of the freezing process in
products on all the plates, while the frozen product is removed from a single plate.
This is inconvenient because the freezing capacity of the freezer is not utilised be-
tween the other plates when the frozen product is removed from a single plate. This
further results in an overall increased consumption of time for freezing a certain prod-

uct sufficiently and the full capacity of the horizontal plate freezer is not fully utilised.

In other horizontal plate freezers the entire stack of plates is lifted into position in rela-
tion to the conveyor or other handling unit which is to receive the frozen product ar-
ranged between two plates. When the relevant plate in the horizontal freezer is empty,
the position of the entire stack of plates is lifted or lowered and thereby adjusted in
height in order to put another plate to be emptied in level with the conveyor or other

handling unit etc. for each plate in the horizontal plate freezer. This procedure of ad-
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justing the position is time-consuming. This construction also results in a relatively

tall building height of the horizontal freezer.

The overall height of the horizontal freezer is important when the freezer is mounted
e.g. on board a marine fishing vessel, in which the overall height of the freezer is de-
termined by the height available in the vessel. Thus, when installing such horizontal
freezers in a fishing vessel, the overall height of the freezer and thereby the fishing

capacity is limited by the height available in the vessel.

In another known horizontal plate freezer, having a low overall total height, an alter-
native way is provided for lifting and lowering the horizontal plates when filling or
emptying product from the freezer. The plate freezer comprises horizontally movable
opening stations, which travel upwards /downwards at each of the ends of the stack of
plates. The opening station comprises two arms, which are intended for moving the
relevant freezer plates away from each other for providing access to the freezer sta-
tion, i.e. the freezer space between the two adjacent plates, such as when filling and/or
emptying the relevant station. After emptying, and optionally subsequent filling, of the
freezer station, the opening station withdraws the arms and travels upwards or down-

wards to the next freezer station to be emptied and/or filled etc.

This results in a reduced overall total height of the freezer, when compared to the
above-mentioned alternative known horizontal freezers because the freezer plates only
need to be lifted by a short distance corresponding to the space needed for filling or
emptying a single freezer station. However, there is a significant load on each freezer
plate, when they are lifted, in particular, when the freezer plates are loaded with prod-
ucts while lifted. This may further result in the freezer plates being bent during lifting,
which causes stress in the freezer plate material, which in rare cases may cause for-
mation of cracks in the plates, whereby coolant may escape from the interior of the
plate, whereby repair and substitution of the freezer plate(s) are needed. This is highly
inconvenient, in particular if the horizontal plate freezer is installed on a ship, such as
a fishing vessel, which stays at sea for a certain period while catching and subsequent-
ly freezing the fish in blocks in the horizontal freezer, because the vessel needs to seek

harbour for repair of the freezer.
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Object of the Invention
It is an object of the present invention to provide horizontal plate freezers which re-

duce the overall total height of horizontal plate freezers even further.

It is also an object of the present invention to provide plate freezers with increased

freezing capacity in a pre-defined space having a fixed total height.

In addition, it is an object of the present invention to provide plate freezers having a
simple and reliable, yet robust and inexpensive construction of the system for lift-

ing/lowering of the freezer plates.

Further, it is an object of the present invention to provide plate freezers, which are

controlled in a simple and reliable way.

In addition, it 1s an object of the present invention to provide a method of operating a
plate freezer, in an efficient and reliable way, and whereby fast freezing is obtained,

which maintains the natural quality of the products.

In addition, when freezing products into blocks, the blocks obtained are homogenous

in shape.

Description of the Invention

These objects are obtained by a plate freezer comprising a stack of freezer plates, each
freezer plate having a first and a second surface, surrounding a hollow interior though
which a coolant may be circulated, which freezer plates are movably mounted in a
frame. The plate freezer comprises a stack of freezer plates, where at least one freezer
plate has a first and a second surface, first and second end sides and first and second
long sides, said surfaces and sides surrounding a hollow interior, through which a
coolant may be circulated, where each freezer plate is provided with one or more aper-
tures in or adjacent the end sides of each freezer plate, where one or more continuous
rods is/are inserted through overlapping apertures in the stack of freezer plates, where
each rod in a first end 1s provided with actuator means, and where engagement mem-

bers are arranged in communication with the one or more rods adjacent the second
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surface of the freezer plates, where said engagement members may be in a locked po-
sition with the rod such that the rod and engagement members move at the same time

or an unlocked position where the rod moves relative to the engagement member.

A freezer station is defined as the freezer capacity area between two adjacent freezer
plates. During filling/emptying of a single freezer station, the remaining freezer sta-
tions are kept in their closed position, and thus maintain the optimal contact between
the freezer plates and the product in these freezer stations and thus continue the freez-
ing process while another freezer station is filled and/or emptied. This results in reduc-
tion of the overall time necessary for freezing the products in the freezer, leading to
saving in energy used per kilo product to be frozen, and the overall capacity of the
freezer is optimised. Further, the plate freezer has a simple construction, because the
opening station can be avoided. In addition, the hydraulic ram, which provides pres-
sure to the stack of plates, can be avoided. This further results in reduction of the
overall height of a plate freezer having a certain number of freezer plates, i.e. having a
certain freezing capacity. Alternatively, a plate freezer having an increased freezing
capacity, i.e. having an increased number of freezer plates, may be installed in the

same volume of space.

Another significant advantage by this arrangement, i.e. the possibility of opening one
freezing station at a time, is the fact that the required freezing capacity of the installa-
tion may be designed to a significantly smaller requirement, in that with ordinary
freezer installations where all freezing stations are emptied/filled at the same time, the
installation supplying freezing media, shall be able to supply a substantial amount, in
order to initialize the freezing process in all freezing stations. However by only having
to initially freeze a limited amount of freezing stations at one time, in that the remain-
ing freezing stations are already frozen, and only requires a maintenance supply of
freezing media, the freezing media supply station will either only be required to sup-
ply very little extra media or may altogether be dimensioned smaller, and thereby the

overall cost may be reduced.

In this connection it should be noted that the formulation “where each freezer plate is
provided with one or more apertures in or adjacent the end sides of each freezer plate”

shall be understood as encompassing embodiments where holes 1.e. apertures having
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material along the entire periphery as well as cut-outs, i.e. openings where material

(freezing plate) is only present for part of the periphery.

The relatively simple arrangement of having a rod which goes through apertures in all
the freezer plates and furthermore having engagement members arranged for each
freezer plate such that the engagement member may be locked onto the rod or allow
the rod to move freely relative to the engagement member provides the possibility by
selecting the engagement members which are locked and activating the one or more
rods to move that particular freezing plate without influencing adjacent freezer plates.
The locking mechanism provided in the engagement members may be very simple in
that the object of the engagement member is to ensure that the engagement member
when locked to the rod does not slide relative to the rod and that the movement of the
rods transfers the forces of movement via the engagement members to the freezer
plates such that the particular freezer station is opened as discussed above. Typically,
two rods will be provided, one in each end of the freezer plate and substantially cen-
trally in the short sides of the freezer plates such that there is a balance. However, for
most purposes four rods, two in each end of the freezer plates will be provided, in or-

der to supply a very stable construction.

With this construction a freezing station may simply be opened by activating the en-
gagement members adjacent the second surface of the freezing plate in the top part of
the freezing section such that the engagement members engage the rod and thereafter
activate the actuators which will move the rod. The travel of the engagement members
or the locking members provided in the engagement members may be kept relatively
short, i.e. a few millimeters, which is very simple to control and activate and at the
same time in order to open a freezing station only for example two actuators connect-
ed to rods in either end of the freezing plate need to be activated. This provides for an
overall very simple relatively inexpensive and very reliable construction. At the same
time the control of the freezer is complete in that all the engagement members are
easy to control and activation of the actuators is also very easy to control. In this con-
nection it should be contemplated that engagement members relating to the same sec-
ond surface of a freezer plate may be activated simultaneously and by the same con-

trol signal, i.e. such that separate control signals shall not be conveyed to each and
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every engagement member at the particular second surface of the freezer plate in the

freezing station which it is desired to open.

As only the desired freezing station is opened, the rest of the freezer is kept in its op-
timal state, i.e. the thermal transfer between the freezer plate and the product is opti-
mized and the overall time needed for freezing the products is reduced and the frozen
products obtain or maintain their optimal shape. Furthermore, the engagement mem-
bers and the actuators are easy to control and as such it is not necessary to install sen-
sors for monitoring the position for example of the freezer plates, the actuators, the
rods or the like. This is an advantage as sensors are often quite sensitive, especially at
low temperatures and may thus cause the overall system to become sensitive and po-
tentially unreliable. These drawbacks are drastically reduced or even avoided in the
present invention simply because the need for sensors mounted in relation to the

freezer is reduced significantly.

In a further advantageous embodiment each engagement member substantially sur-
rounds one continuous rod, where said engagement member has one or more locking
members which locking member may be brought into and out of locking engagement
with the rod, thereby in locked engagement moving the engagement member into con-
tact with a freezing plate, where further movement also moves the freezing plate

thereby opening a section.

When activated the locking members ensure that there is a firm grip between the en-
gagement member and the rod such that as the rod moves also the engagement mem-

ber and thereby the associated adjacent freezing plate will move together with the rod.

In order to further improve the grip between the rod and the locking members the rod
and/or the one or more locking members may be provided with serrations, ridges or
profiling in order to improve the engagement between the rod and the locking mem-

bers provided in the engagement members.

Alternatively, the rod and the locking members may be provided with cooperating
threads. In these embodiments the actuator will typically be designed to rotate the rod

such that as the locking members are engaged with the rod, the threads will grip each
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other and will work as a bolt-and-nut connection such that by rotating the rod, the
locking members will be moved either upwards or downwards due to the engagement

of the threads.

The engagement members may be connected to a freezing plate, such that when the
engagement members are activated and the rods moved whereby the freezing plates

are brought closer to adjacent freezer plates, this system will serve to close the freezer.

Naturally the engagement members, as well as the actuators may be driven and oper-
ated by hydraulic, pneumatic, electrical or gas means depending on the circumstances

and the designer’s choice.

The plate freezer according to the present invention may either be a plate freezer hav-
ing the freezer plates arranged horizontally or vertically. Both types of plate freezers

are equally usable with the inventive means of opening a freezing station.

The invention is also directed at a method for operating a plate freezer having the fea-
tures as described above. Naturally, the method benefits from the easy and very sim-

ple construction and operational features of the plate freezers as described above.

An additional feature obtained with the present invention is the fact that each freezing
station does not have to have the same height, i.e. be able to accommodate the same
types or sizes of products. Simply by allowing the engagement members to be ar-
ranged adjacent the second surface of the freezing plate and the rods to freely move
with respect to the engagement members in the unlocked position any distance be-
tween the freezing plates may be obtained and therefore the freezer is extremely ver-
satile in that it may economically be operated to freeze various types and sizes of

products.

Above, the invention has been described with respect to advantageous embodiments
of the invention, but it is clear that further variations may be contemplated without
departing from the scope of the invention, both as set forth above and as defined in the

appended claims. Below a specific embodiment of the invention will be described, but
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the embodiment shall not be construed as limiting on the scope of protection which is

defined in the appended claims.

Description of the Drawing

The present invention will be described with reference to the drawings, in which

Fig. 1 schematically illustrates the basic principles of the present invention
Fig. 2 shows a side or top view of a plate freezer according to the present in-
vention, without its cover,

Fig. 3 shows an engagement member,

Fig. 4 shows an embodiment of engagement between the engagement mem-
ber and the rod

Fig. 5 shows a known horizontal plate freezer provided by Dybvad Staal-
industri A/S (DSI), without its cover.

Detailed Description of the Invention

In figure 1 is schematically illustrated the basic principles of the present invention. A
freezer plate 1 has first and second surfaces 2, 3 and first and second end sides 4, 5
and first and second long sides 6, 7. These sides 4, 5, 6, 7 together with the surfaces 2,
3 delimit a hollow interior through which a coolant may be circulated. The coolant is
supplied for example by the hose 8 from a central cooling plant which is not part of
the present invention. In each freezer plate 1 is provided two apertures 10, 11. In prac-
tice four apertures will typically be provided adjacent each side 4, 5 in order to stabi-

lize the freezing plate as will become apparent from the further discussion below.

Through each aperture 10, 11 is inserted a longitudinal rod 12, 13. Turning the atten-
tion shortly to figure 2 a plate freezer comprising a large number of superposed freez-
ing plates is illustrated. As is evident from figure 2 the longitudinal rods 12, 13 are
arranged through overlapping apertures in superposed freezing plates such that the
two longitudinal rods 12, 13 will traverse the plurality of freezer plates illustrated in

figure 2.
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Back in figure 1 an engagement member 14 (only visible for the longitudinal member
13) is provided on each longitudinal rod 12, 13 immediately under and in contact with
the freezing plate 1. The engagement member 14 is arranged adjacent the second sur-
face of the freezer plate, i.e. the underside of the freezer plate 1 and the engagement
members 14 may be manipulated such that they are either in engagement with the lon-
gitudinal rods 12, 13 or manipulated into an unlocked position where they are not in
contact with the rods 12, 13 such that the rods may move independently of the en-
gagement member 14. When the engagement member 14 is in engagement with the
rods 12, 13 and the rod moves for example in a direction indicated by the arrow 16,
the freezer plate 1 will due to the engagement of the engagement member 14 with the

rods 12, 13 move the freezer plate in the same direction indicated by the arrow 16.

Turning to figure 2 the rods 12, 13 are each connected to actuator means 20, 21. The
actuator means will when activated move the longitudinal rods 12, 13 in the direction

indicated by the arrow 16 or in the opposite direction.

Figure 2 illustrates a schematic construction of a plate freezer according to the inven-
tion. The freezer plates 1 may be arranged on top of each other or arranged next to
each other such that figure 2 may either be a vertical cross-section of a plate freezer or
be a horizontal cross-section depending on the desired construction. Between each
freezer plate 1 is created a freezing section 22. In the illustrative embodiment in figure
2 nine freezer sections are illustrated. It is clear, however, that fewer or more freezer
sections may be arranged depending on the plate freezer in question. In order to open
freezer section 22A the engagement means 14’ shall be activated such that they are in
the locked position, i.e. such that the engagement means 14’ are in engagement with
the rods 12, 13. At this time all other engagement means 14 are in an unlocked posi-
tion such that the rods when activated by the actuators 20, 21 in the direction indicated
by the arrow 16 will slide through the apertures 10, 11 provided in the freezer plates 1,
but due to the engagement of the engagement means 14’ the freezer plate above freez-
er section 22A will be elevated providing the possibility either to empty or to fill the

freezing section 22A.

An object 27 to be frozen is schematically illustrated between two freezer plates, and

in a zone of the freezer plates 2 free of the engagement means 14.
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In a vertical configuration the freezer section 22A may be closed after use simply by
releasing the engagement members 14° and retrieving the actuators 20, 21 in a direc-
tion opposite the arrow indicated by 16 whereby gravity will force the freezing section
22A shut. In horizontal plate freezers extra engagement means (not illustrated) may be
arranged on the upper side 2 farthest away from the actuators 20, 21 such that by en-
gaging these special engagement means manipulating them into the locked position
and withdrawing the actuators 20, 21 the withdrawal action will close the freezer sec-

tion 22A.

In order not to damage the freezer plate 1 the freezer plate is as illustrated by the
dashed line 17 in figure 1 provided with relatively solid sections 18, 18 in the vicinity
of the apertures 10, 11. These relative solid sections are provided in order to be able to
transfer the load when the freezer plates are moved in order to open and close freezing
sections as discussed above. By having relatively solid sections it is the compressive
force of the material from which the freezer plates are made as such which will have
to absorb the forces whereas if the freezer plates were hollow, as is the case for most
of the area of the freezer plates due to the circulation of the freezing medium, the
freezer plates could be damaged and freezing medium could escape to the ambient
environment. A further feature is also that as no compression occurs in the freezer
plates due to the movement of the rods 12, 13 there is no bending imparted to the
freezer plates and thereby the wear and tear on the freezer plates are drastically re-
duced compared to common plate freezers which should provide for an extended ser-

vice life.

In order for the actuators 20, 21 to move the longitudinal rods 12, 13 the actuators
may be hydraulically operated telescopic actuators such that by increasing the pres-
sure in the cylinders the actuator will extend and by decreasing the oil pressure the
actuator will retract. These are quite common operational actuators used for a number
of purposes. Alternatively, the actuators 20, 21 may be rotated and the rods 12,13 as
illustrated in figure 4 being provided with a thread 24. The engagement members
14,14’ are provided with displaceable locking members 26, which are also provided
with a thread 25. Consequently when the rods 14,14’ are rotated and in unengaged

relationship with the locking members 26 to such a degree that rotation of the rods is
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allowed, the thread will cause the engagement members to be displaced along the

rods. The displacement direction is determined by the rotation direction of the rods.

In fig. 3 is illustrated a plane view of an engagement member arranged around a rod
12,13. The engagement member is provided with locking members 26 which are
housed in the engagement member 14. Also housed in the engagement means are pro-
vided actuation means (not illustrated) which causes the locking members 26 to be
displaced relative to the engagement member into and out of engagement with the

rods 12,13.

The locking members and/or the surface of the rods may be provided with serrations,
small ridges or other unevenness’s in order to increase the friction between the rod

and the locking members 26.

Fig. 5§ shows a prior art horizontal plate freezer. Prior art plate freezers, e.g. of the type
used in the food industry, comprises a row or stack of flat juxtaposed cooling units 2,
freezer plates 2a-2q. The freezer plates are held in position by a frame 30.

Between two adjacent freezer plates 2 there are openings 3a-3p, also called freezing

stations, or spaces where products can be arranged and subsequently frozen.

The products are preferably food products, e.g. fish, meat, fruit or vegetables, which
can be frozen either in blocks for subsequent further thawing and/or processing in the
industry, or the products can be frozen after being wrapped in packages which are

then ready for sale.

Coolant is circulating through the interior of the freezer plates 2 and is supplied from a
cooling plant (not shown) via hose connections (not shown) to each of the freezer

plates 2 and returns to the cooling plant via additional hose connections (not shown).

When the spaces between the freezer plates 2 are filled with products to be frozen, a
large actuator 31 in each corner of the stack of freezer plates 2 is activated to pull a
ram downwards for providing a certain pressure on the stack of freezer plates while
freezing the products arranged on each freezer plate 2a-2p. Thereby, the product is

squeezed slightly between two adjacent freezer plates 2a-2q, whereby the product is in
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contact with the freezer plates on two sides, i.e. on the upper and the lower surfaces of
the product. Thereby a quick and even freezing process is obtained. In addition, the
expansion of the frozen products is controlled, because of the slight pressure added to
the stack of plates ensures frozen blocks of product, which are homogenous in shape.
Thus, such blocks are easily stacked after freezing. When the products are packaged
prior to freezing, there is less risk that the frozen product alters the shape of the pack-

age, when the stack of plates is squeezed slightly.

An opening station is provided at each end of the stack of freezer plates 2. The plate
freezer comprises horizontally movable opening stations 32, which travels up-
wards/downwards at each of the ends of the stack of freezer plates 2. The opening
station 32 comprises two arms (not shown), which are intended for moving two adja-
cent freezer plates 2 away from each other for providing access to the freezer station,
i.e. the freezer space 2a-2q between the two adjacent freezer plates 2, such as when
filling and/or emptying the relevant freezer station 2. After emptying, and optionally
subsequent filling, of the freezer station 2, the opening station withdraws the arms and
travels upwards or downwards to the next freezer station 2 to be emptied and/or filled

etc.
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Patentkrav

1. Pladefryser omfattende en stabel fryseplader (1), hvor mindst en fryseplade (1) har
en fgrste og en anden overflade (2, 3), fgrste og andre endesider (4,5) og forste og
andre langsider (6,7), hvilke overflader (2,3) og sider (4,5,6,7) omgiver et hult indre,
gennem hvilket et kglemiddel kan cirkuleres, kendetegnet ved at hver fryseplade (1)
er forsynet med en eller flere abninger (10,11) i eller tilstgdende endesiderne (4,5) af
hver fryseplade (1), hvor en eller flere gennemgaende stenger (12,13) er indfgrt gen-
nem overlappende abninger i stablen af fryseplader, hvor hver stang (12, 13) i en fgr-
ste ende er forsynet med aktuatormidler (20,21), og hvor indgrebselementer (14,14”)
er arrangeret 1 forbindelse med en eller flere af stengerne (12,13) tilstgdende den an-
den overflade (3) af frysepladerne (1), hvor indgrebselementerne (14, 14°) kan vaere 1
en last position med stangen (12,13), sddan at stangen (12,13) og indgrebselementerne
(14,14°) bevaeger sig samtidigt, eller i en ulast position, hvor stangen (12,13) bevager

sig 1 forhold til indgrebselementet (14,14”).

2. Pladefryser ifglge krav 1, hvori hvert indgrebselement (14,14°) 1 det vesentlige
omgiver en gennemgaende stang (12,13), hvor indgrebselementet (14,14°) har et eller
flere laseelementer (26), der kan bringes ind i og ud af laseindgreb med stangen
(12,13), hvor laseelementet (26) i last indgreb derved fgrer indgrebselementet (14,14”)
til kontakt med en fryseplade (1), hvor yderligere bevagelse ogsa bevaeger frysepla-

den (1), sa en sektion derved abnes.

3. Pladefryser ifglge krav 2, hvori stangen (12,13) og/eller et eller flere af laseelemen-
terne (26) er forsynet med takker (24), kamme, profilering til forbedret indgreb.

4. Pladefryser ifglge krav 2, hvori stangen (12,13) og/eller et eller flere af laseelemen-
terne (26) er forsynet med samvirkende gevind, og at aktuatoren (20,21) far stangen

(12,13) til at rotere.

5. Pladefryser ifplge krav 1, hvori indgrebselementerne (14,14”) er drevet hydraulisk,

pneumatisk, elektrisk eller med gas.

6. Pladefryser ifglge krav 1, hvori frysepladerne er monteret enten vandret eller lodret.
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7. Fremgangsmade til drift af en pladefryser omfattende en stabel fryseplader (1),
hvilken stabel fryseplader er arrangeret i en ramme, der omfatter midler til at presse
frysepladestabelen sammen, og hvor rummet mellem to fryseplader (1), som er arran-
geret tilstpdende hinanden, kaldes en sektion, hvor rammen tillader bevaegelse af fry-
seplader, sa mindst en sektion tillades at blive abnet, og hvor mindst nogle af fryse-
pladerne (1) har en fgrste og en anden overflade (2, 3), fgrste og andre endesider (4,5)
og forste og andre langsider (6,7), hvilke overflader og sider (2,3,4,5,6,7) omgiver et
hult indre, gennem hvilket et kglemiddel kan cirkuleres, hvori hver fryseplade (1) er
forsynet med en eller flere abninger (11) i eller tilstgdende endesiderne (4,5) af hver
fryseplade (1), hvor en eller flere gennemgaende steenger (12,13) er indfgrt gennem
overlappende abninger i stablen af fryseplader, hvor hver stang (12, 13) i en fgrste
ende er forsynet med aktuatormidler (20,21) til at bevage stangen (12,13), og hvor
indgrebselementer (14,14”) er arrangeret i1 forbindelse med en eller flere af stangerne
(12,13) eller pladerne (1) tilstgdende en overflade af frysepladerne, hvor indgrebsele-
menterne (14, 14°) kan vere i en last position med stangen, sadan at stangen og ind-
grebselementerne bevager sig samtidigt, eller i en ulast position, hvor stangen beve-
ger sig i forhold til indgrebselementet, sa der derved abnes en sektion,

hvilken fremgangsmade omfatter

- nar en sektion mellem to fryseplader abnes:

1) lasning af indgrebselementerne i forhold til frysepladen i den sektion, der skal &b-
nes;

2) deaktivering, enten fgr 1) eller nu, af trykket i midlerne for at presse rammen sam-
men og friggre rammen;

3) aktivering af aktuatorerne tilknyttet stengerne, hvilket far stangen til at beveges
sammen med indgrebsmidlet i den sektion, der gnskes abnet;

- nar en eller flere sektioner lukkes, friggres indgrebselementerne fra deres indgreb

med stengerne, og eventuelt aktiveres midler til at presse hele stablen af fryseplader.

8. Fremgangsmade ifglge krav 7, hvori aktuatorerne og/eller indgrebselementerne
monteret mellem to tilstgdende fryseplader friggres efter initiering af fryseprocessen,
og hvor trykket i midlerne til at presse hele stablen formindskes sadan, at fryseplader-

ne kan bevages 1 forhold til ekspansionen af det produkt, der skal fryses.
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9. Fremgangsmade ifglge ethvert af krav 7-8, yderligere omfattende kalibrering af
afstanden mellem tilstgdende fryseplader ved aktivering eller friggrelse af andre ind-

grebsmidler og/eller aktuatorer.

10. Fremgangsmade ifglge ethvert af krav 7-9, hvori, hvor frysepladerne er arrangeret
vandret i en stabel, indgrebsmidler over indgrebsmidlerne ogsa aktiveres i den sektion,

der skal abnes, til laseindgreb med staengerne.
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