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face 4 and the outlet 5 communicates with a chute 6. Opposite the outlet 5
and extending in the opposite di- The present invention relates to cooling
appara-  rection from the chute 6 is a motor drive shaft 7. tus and in
particular to apparatus for deep freezing  The chute 6 and shaft 7 extend
through the walls products.                                     5   of a
housing 8 in which the drum 1 is located and are It is known from
US-A-4798614, for apparatus for  mounted respectively in bearings 9, 10
each located deep freezing foodstuffs to include a transportation  outside
the housing 8. device for the foodstuffs which includes a rotating   The
drum 1 is divided into compartments 12 by a drum. The drum is divided into
a series of compart-  plurality of partitions 14. Each partition 14 has a
gen- ments by radial partition walls. Each compartment  10  erally curved
configuration as best seen in Figure 2. successively is loaded with a
predetermined quantity  The partitions are also made from mesh of a
material of product to be frozen and a cryogenic fluid.     suitable for
use in contact with cryogenic fluids. The A product loading device and a
device for spray-  open face of the drum 1 provides an inlet for each ing
the cryogenic fluid into successive compartments  compartment as will be
explained. are arranged adjacent each other at a position ar-  15  Also
positioned within the housing 8 is a vessel 11 cuately spaced from a
removal device in the form of  containing cryogenic fluid such as liquid
nitrogen. The a chute for receiving the frozen products.         position
of the vessel 11 relative to the drum 1 is such A disadvantage of this
known apparatus is that it  that during rotation of the drum 1 each
compartment requires the injection into each compartment of a pre-  12 will
successively descend into and rise from the determined amount of cryogenic
fluid which is  20  cryogenic liquid contained in the vessel 11. sprayed
into each compartment successively.           On one wall of the housing 8
is an extraction fan It is an aim of the present invention to provide an
16. apparatus for cooling products which is inexpensive   Also extending
through a wall of the housing 8 is to produce and relatively simple to
operate.       a delivery means in the form of a hopper 18 which ter-
According to the present invention an apparatus   25  minates at its inner
end adjacent the open face of the for cooling products comprises a drum
mounted for  drum 1. rotary movement such that a portion of its periphery
In use, the drum 1 is rotated at a predetermined extends into avessel
forcontaining cryogenicfluid, at  speed by means of a motor (not shown)
which can least one partition dividing the drum into compart-  either be
directly or indirectly coupled to the shaft 7 in ments, an inlet for
delivering products to successive   30  a manner known in the art.
compartments as the drum rotates and an outlet for    Product to be cooled
passes through hopper 18 cooled products located along the central axis of
the  via the open face of the drum 1 into successive comn- drum atone
surface thereof, the axis of rotation of the  partments 12as theyrotate
beneath the innerorlower drum being arranged at an angle to the horizontal
end of the chute 18. Each compartment 12 will suc- such that product within
the compartments will move   35  cessively descend into the cryogenic fluid
contained under gravity towards the said one surface.        within the
vessel 11 and rise out from said cryogenic Embodiments of the invention
will now be descri-  fluid. The time thatthe products are submerged within
bed, by way of example, reference being made to the  the cryogenic fluid is
dictated by the speed of revolu- Figures of the accompanying diagrammatic
drawings  tion of the drum 1 and this Is predetermined so that in which:-
40  the products are frozen as they rise out of the cryo- Figure 1 is
cross-section In elevation through an  genic fluid. apparatus for cooling
products;                    By virtue of the angle of the axis of rotation
of the Figure 2 is a cross-section on the line 2-2 of Fig-  drum 1 products
will tend to move under gravity to- ure 1;
wards the base surface 4. However, as the compart- Figure 3 is a detail in
cross-section of a further ap-  45  ments rise from the cryogenic fluid the
curvature of paratus for cooling liquid products; and       the partitions
14 will guide the products under gravity Figure 4 is a detail showing the
relationship be-  towards the central outlet 5 and hence through the tween
sub-compartments in a rotary drum form-   chute 6. ing part of the
apparatus of Figure 3.             The fan 16 is used to withdraw nitrogen
vapour An shown in Figures 1 and 2, an apparatus for  50  from the interior
of the housing 8. cooling products such as solid foodstuffs Includes a
Once the products fall down the chute 6 they can rotary drum I made, for
example, of stainless steel  be caught in a receptacle or conveyer in a
manner mesh. The drum I is open on one (upper as shown in  known per se.
Figure 1)face and consists of a hollow interior defined  Referring now to
Figures 3 and 4, there is illustrat- by a peripheral surface 3 and a base
surface 4. The   55 ed an apparatus for freezing liquid products. For con-
central axis of the drum 1 which Is also, as shown, the  venience, like
reference numerals used In Figures 3 axis of rotation is at an angle to the
horizontal. An out-  and 4 designate like features to those described in
the let 5 Is located along the central axis at the base sur-  embodiment
Illustrated in Figures 1 and 2. 2    
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Figures 3 and 4 includes a drum  8. 1 made from mesh material, for example,
stainless     Although not specifically shown and described steel. The drum
l Is open at one (upper as shown in  the vessel 11 has a solenoid valve
operated inlet and Figure 3) face and consists of a hollow interior defined
manual drain valves. It is also provided with level by a peripheral surface
3 and a base surface 4.  5   probes to determine the liquid nitrogen level
in the The central axis of the drum 1 which is also the  vessel 11. axis of
rotation is at an angle to the horizontal. An out-  The housing 8 Is
provided with access panels to let 5 is located along the central axis at
the base 4 and  allow for cleaning, maintenance and inspection pur- the
outlet 5 communicates with the chute 6. Although  poses. not shown,
opposite the outlet 6 and extending in the   10 opposite direction from the
chute 6 is a motor drive shaft. The chute 6 and shaft extend through walls
of  Claims a housing (not shown) in which the drum Is located and each are
mounted in bearings located outside the  1. An apparatus for cooling
products comprising a housing as described in the embodiment illustrated in
15  drum (1) mounted along a central axis for rotary Figures 1 and 2.
movement and having at least one partition (14) The drum 1 is divided into
compartments 12 by a    dividing the drum (1) into compartments (12), an
plurality of partitions 14. Within each compartment 12  inlet for
delivering products to successive com- there are provided barriers 20 which
divide each com-  partments (12) as the drum (1) rotates, and an partment
into sub-compartments 22. As shown, the   20  outlet (5, 6) for cooled
products, characterised in sub-compartments 22 within each compartment 12
that the drum (1) is mounted such that a portion are arranged
concentrically with respect to each      of its periphery extends into a
vessel (11)for con- other. Each barrier 20 within a compartment does not
taining cryogenic fluid such that on rotation of the extend the full width
of the compartment but is spaced  drum (1) each compartment (12)
successively from one partition to define a path 24 for communica-  25
descends into and rises from said cryogenicfluid tion with the outlet 5.
when contained in the vessel (11), said outlet (5, A pipe 26 extends
through the housing (not         6) for cooled products being located along
the shown) and its inner end is located above the open    central axis of
the drum at one surface (4) there- face of the drum 1 at a position
immediately above the  of, the axis of rotation of the drum (1) being ar-
vessel 11. Outlet ports 28 are spaced along the pipe   30  ranged at an
angle to the horizontal such that 26 such that each port 28 is aligned with
a sub-com-  products within the compartments (12) will move partment 22 of
a compartment 12 when said compart-    under gravity towards said surface
(4). ment 12 is immersed in cryogenic fluid contained within the vessel 11.
2. An apparatus as claimed in Claim 1, character- In use, the drum 1 is
rotated at a predetermined   35  ised in that the drum (1) and the vessel
(11) are speed by means of a motor In the manner described     each located
within a housing (8), a delivery with reference to the embodiment
Illustrated in Fig-  means (18) extending from outside the housing ures 1
and 2.                                         (8)tothe inletfordelivering
productstobe cooled Liquid productflowsthroughthetube26andexits        and
a chute (6) extending from the outlet (5) at through the ports 28 directly
into the sub-compart-  40  said one surface (4) to a location outside the
ments 22 which are Immersed in the cryogenic fluid    housing 8 for the
passage there along of the contained within the vessel 11.
cooled products. The liquid product freezes and as the compart- ment 12
moves free of the cryogenic fluid it will move  3. An apparatus as claimed
in Claim 2, character- under gravity towards the base surface 4. However,
45  ised In that the chute (6) is mounted in bearings the curvature of the
partitions 14 will guide the frozen  (9) located externally of the housing
(8) and a product towards the path 24 and hence towards the     shaft (7)
extends from the opposite second sur- outlet 5. The product will then
proceed along the chute  face of the drum (1) through the housing (8) and 6
towards a receptacle or conveyer in a manner        is mounted in bearings
(10) located externally of known per se.                                 50
the housing (8). It will be observed that the partitions 14 all meet at the
centre of the drum to prevent the products from  4. An apparatus as claimed
In Claim 1, 2 or 3, in falling into the following compartment and conse-
which a plurality of partitions are provided, char- quently re-entering the
vessel 11.                    acterised in that each partition (14) is
curved A particular advantage of the above described  55  such that during
rotation of the drum (1) product embodiment is that the bearings as well as
the drive  at or adjacent the radial extremity of a partition motor are
mounted externally of the housing 8 to      (14) will be guided under
gravity towards the cen- avoid the cryogenic temperatures within the
housing   tral outlet (5) at said one surface (4) of the drum 3    
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Figures 3 and 4 includes a drum  8. 1 made from mesh material, for example,
stainless     Although not specifically shown and described steel. The drum
1 is open at one (upper as shown in  the vessel 11 has a solenoid valve
operated inlet and Figure 3) face and consists ofa hollow interior defined
manual drain valves. It is also provided with level by a peripheral surface
3 and a base surface 4.  5   probes to determine the liquid nitrogen level
in the The central axis of the drum 1 which is also the  vessel 11. axis of
rotation is at an angle to the horizontal. An out-  The housing 8 is
provided with access panels to let 5 is located along the central axis at
the base 4 and  allow for cleaning, maintenance and inspection pur- the
outlet 5 communicates with the chute 6. Although  poses. not shown,
opposite the outlet 6 and extending in the   10 opposite direction from the
chute 6 is a motor drive shaft. The chute 6 and shaft extend through walls
of  Claims a housing (not shown) in which the drum is located and each are
mounted in bearings located outside the  1. An apparatus for cooling
products comprising a housing as described in the embodiment illustrated in
15  drum (1) mounted along a central axis for rotary Figures 1 and 2.
movement and having at least one partition (14) The drum 1 is divided into
compartments 12 by a     dividing the drum (1) into compartments (12), an
plurality of partitions 14. Within each compartment 12  inlet for
delivering products to successive com- there are provided barriers 20 which
divide each com-  partments (12) as the drum (1) rotates, and an partment
into sub-compartments 22. As shown, the   20  outlet (5, 6) for cooled
products, characterised in sub-compartments 22 within each compartment 12
that the drum (1) is mounted such that a portion are arranged
concentrically with respect to each       of its periphery extends into a
vessel (11) forcon- other. Each barrier 20 within a compartment does not
taining cryogenic fluid such that on rotation of the extend the full width
of the compartment but is spaced  drum (1) each compartment (12)
successively from one partition to define a path 24 for communica-  25
descends into and rises from said cryogenic fluid tion with the outlet 5.
when contained in the vessel (11), said outlet (5, A pipe 26 extends
through the housing (not          6) for cooled products being located
along the shown) and its inner end is located above the open     central
axis of the drum at one surface (4) there- face of the drum 1 at a position
immediately above the  of, the axis of rotation of the drum (1) being ar-
vessel 11. Outlet ports 28 are spaced along the pipe   30  ranged at an
angle to the horizontal such that 26 such that each port 28 is aligned with
a sub-com-    products within the compartments (12) will move partment 22
of a compartment 12 when said compart-     under gravity towards said
surface (4). ment 12 is Immersed in cryogenic fluid contained within the
vessel 11.                               2. An apparatus as claimed in
Claim 1, character- In use, the drum 1 is rotated at a predetermined   35
ised in that the drum (1) and the vessel (11) are speed by means of a motor
in the manner described      each located within a housing (8), a delivery
with reference to the embodiment illustrated in Fig-   means (18) extending
from outside the housing ures 1 and 2.
(8) to the inlet for delivering products to be cooled Liquid product flows
through the tube 26 and exits  and a chute (6) extending from the outlet
(5) at through the ports 28 directly into the sub-compart-  40  said one
surface (4) to a location outside the ments 22 which are immersed in the
cryogenic fluid     housing 8 for the passage there along of the contained
within the vessel 11.                        cooled products. The liquid
product freezes and as the compart- ment 12 moves free of the cryogenic
fluid it will move  3. An apparatus as claimed in Claim 2, character- under
gravity towards the base surface 4. However,  45  ised in that the chute
(6) is mounted in bearings the curvature of the partitions 14 will guide
the frozen  (9) located externally of the housing (8) and a product towards
the path 24 and hence towards the      shaft (7) extends from the opposite
second sur- outlet 5. The product will then proceed along the chute  face
of the drum (1) through the housing (8) and 6 towards a receptacle or
conveyer in a manner         is mounted in bearings (10) located externally
of known per se.                                  50      the housing (8).
It will be observed that the partitions 14 all meet at the centre of the
drum to prevent the products from  4. An apparatus as claimed In Claim 1, 2
or 3, in falling into the following compartment and conse-      which a
plurality of partitions are provided, char- quently re-entering the vessel
11.                     acterised in that each partition (14) is curved A
particular advantage of the above described   55  such that during rotation
of the drum (1) product embodiment Is that the bearings as well as the
drive   at or adjacent the radial extremity of a partition motor are
mounted externally of the housing 8 to       (14) will be guided under
gravity towards the cen- avoid the cryogenic temperatures within the
housing    tral outlet (5) at said one surface (4) of the drum 3    
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Produkte erstreckt und eine Rutsche (6) fOr die Weiterleitung der gekfhiten
Produkts vorgese- 5. An apparatus as claimed in any one of Claims 1     hen
!st, die sich von dem Auslai3 (5) an der er- to 4, characterised in that
each compartment (12)  wahnten Stirnfliche (4) bis zu einer Position au-
has located therein spaced barriers (20) which   5  rerhalb des Gehauses
(8) erstreckt. define between them sub-compartments (22), and a path (24)
from each sub-compartment com-  3. Vorrichtung nach Anspruch 2, municating
with the outlet (5).                   dadurch gekennzeichnet, dag die
Rutsche in Lagern (9) gelagert ist, wel- 6. An apparatus as claimed in
Claim 5, character-  10  che sich augerhalb des Gehauses (8) befinden, ised
in that the delivery means Is a pipe (26) hav-  und daB sich eine Welle
(7), von der gegenuber- ing at one end outlet ports (28) each port (28) be-
liegenden zweiten Stirnflfche der Trommel (1) ing aligned with a
sub-compartment (22) when      durch das Gehause (8) erstreckt und in
Lagern said compartment (12) is located within the ves-  (10) auSerhalb des
Gehauses (8) gelagert ast. sel (11).                                 15 4.
Vorrichtung nach Anspruch 1,2 oder 3, in der ei- 7. An apparatus as claimed
in any one of Claims 1     ne Anzahl von Trennwanden vorhanden ist, to 6,
characterised in that the drum (1) and the or  dadurch gekennzelichnet,
each partition (14) is made from mesh material.   daB jede Trennwand (14)
derartig gekrOmmt ist, 20      daB wahrend der Rotation der Trommel (1) das
8. An apparatus as claimed in any one of Claims 2    Produkt am bzw.
benachbart dem radialen Ende to 7, characterised in that an extractor fan
(16) is  einer Trennwand mit Hilfe der Schwerkraft in located In a wall of
the housing (8).             Richtung des zentralen Auslasses (5) an der
er- wahnten Stirnflache (5) der Walze (1) gefihrt 25     wird.
Patentanspriche 5. Vorrichtung nach elnem der AnsprOche I bis 4, 1.
Vorrichtung zum KOhlen von Produkten, beste-      dadurch gekennzelchnet,
hend aus einer Trommel (1), die um eine Zentral-  daB sich in jedem
Kompartiment (12) Barrieren achse drehbar gelagert ist und zumindest eIne
30  (20) in bestimmtem Abstand zueinander befin- Trennwand (14) enthalt,
welche die Trommel (1)    den, welche zwischen sich Unterkompartimente in
Kompartimente (12) untertellt, einem Einlall   (22) definieren, und daB
jedes Unterkompartim- zum   Obergeben   von   Produkten   an            ent
durch einen Pfad (24) mit dem AuslaS (5) ver- nacheinanderfolgende
Kompartimente (12) wah-      bunden ist. rend die Trommel (1) rotlert, und
einem Auslaa (5,  35 6) fOr gekOhIte Produkte,                      6.
Vorrichtung nach Anspruch 5, dadurch gekennzelchnet,
dadurch gekennzelchnet, daP die Trommel (1) derart angeordnet ist, daS
daB die Zuliefervorrichtung aus einem Rohr (26) sich ein Teil ihres Umfangs
in ein Geo= (11) zur  besteht, das an einem Ende AuslaBoffnungen Aufnahme
eines Kflhiflulds erstreckt, so daM   4o  (28) besitzt, wobei jede 6ffnung
(28) auf ein Un- wahrend der Rotation der Trommel (1) jedes
terkompartiment (22) ausgerkchtet !st, wenn sich Kompartiment (12)
nacheinanderin das Ku(hifluid   das Kompartiment (12) in dem Geffi (11)
befin- *im GefiB (11) ein- und wieder daraus auftaucht,   det. wobei der
Auslal& (5, 6) fOr gekOhite Produkte langs der Zentralachse der Trommel (1)
an einer  45  7. Vorrichtung nach einem der AnsprOche 1 bis 6, ihrer
Stirnflachen (4) angeordnet lst und die Ro-  dadurch gekennzelchnet,
tationsachse der Trammel (1) mit der Horizonta-   daBG die Trommel (1) und
die bzw. alle Trennwan- Ien einen Winkel einschlielBt, so daB sich die Pro-
de (14) aus gitterformigem Material hergestelit dukte innerhalb der
Kompartimente (12) unter      sind. derSchwerkraft in Richtung dererwAhnten
Stirn-  50 flache (4) bewegen.                            8. Vorrichtung
nach einem der AnsprOche 2 bis 7, dadurch gekennzeichnet, 2. Vorrichtung
nach Anspruch 1,                       daB sich in einer Wand des Gehauses
(8) sin Ab- dadurch gekennzelchnot,
zugsventilator befindet. daB sich die Walze (1) und das Gefai (11) inner-
5s halb sines Gehauses (8) befinden, daM sich eine Zuflhrvorrichtung (18)
von aullerhalb des Ge- hfuses (8) bis zum EinlaB fOr die zu kfhlenden 4 * C
L  M   S*   
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avec la sortie (5). 1. Dispositif pour refroidir des produits, comprenant
6. Disposifif selon la Revendication 5, caractenise un tambour (1) monts
sur un ais central en vue     on co quo les moyens d'alimentation sont un
d'un mouvement rotatif et ayant au moins une   5   tuyau (26) ayant sur une
extremite des orifices clolson (14) divisant le tambour (1) en comparti-
(28) de  sortie  alignes avec  un  sous- ments (12), une entrhe
pouralimenteren produits    compartiment (22) lorsque ledit compartiment
les compartiments (12) successifs lorsque le      (12) est situ6 dans la
cuve (11). tambour (1) tourne, et une sortie (5, 6) pour les prodults
refroidis, caractfrlsd on co quo le tam-  lo  7. Disposifif selon l'une
quelconque des Revendica- bour (1) ost month de manlere telle qu'une partie
tions I A 6, caractidsahn ce quo le tambour (1) de sa peripheris s'avance A
l'interieur d'une cuve  et la ou chaque cloison (14) sont realises en ma-
(11) destinhe a contenir un fluide cryoghnique de  teriau de treillis
metallique. telle facon que, lors de la rotation du tambour (1), chaque
compartiment (12) plonge et emerge sue-  15  8. Dispositif selon l'une
quelconque des Revendica- cessivement dans et hors dudit liquide cryogeni-
tions 2 a 7, caracth&Ws an co qu'un ventilateur quo lorsqu'il est contenu
dans la cuve (11), ladite  extracteur (16) eat situe dans une parol de la
cage sortie (5,6) pour les prodults refroidis etantsituee  (8). Ie long de
l'axe central du tambour sur une pre- mibre surface (4) de celul-ci, l'axe
de rotation du   20 tambour (1) definissant un angle par rapport A
l'horizontale de telle facon quo les prodults A I'in- terieur des
compartiments (12) se deplacent par gravite vers ladite surface (4). 25 2.
Dispositif solon la Revendication 1, caractfins6 on ce quo le tambour (1)
et la cuve (11) sont l'un et l'autre situes a l'interieur d'une cage (8),
des moyens de deversement (18) partant de l'exte- rieur de la cage (8)
jusqu'a l'entree d'alimentation   30 en produits A refroidir et une
goulotte (6) partant de la sortie (5) a ladite premiere surface (4) jus-
qu'A un emplacement A l'exterieur de la cage (8) pour assurer le passage
des prodults refroidis. 35 3. Dispositif solon la Revendication 2,
caractdids6 on co quo la goulotte (6) est montee sur des pa- liers (9)
situesa Al'exterieurde la cage (8) et qu'un arbre (7) s'tend d'une seconde
surface opposhe du tambour (1) en traversant la cage (8) et eat  40 monte
sur des pallers (10) situsa A l'exterieur de la cage (8). 4. Dispositif
salon la Revendication 1, 2 ou 3, dans lequel sont presentbs une pluralite
de doisons,  45 caracffdrsaon coquechaque cloison (14) est in- curvee de
manlere tolle quo pendant la rotation du tambour (1), un produit situe au
niveau de, ou adjacent A, l'extremite radlale d'une doison (14) soit guide
par gravite vers la sortie contrale (5)  5o sur ladite promibre surface (4)
du tambour (1). 5. Dispositifselon l'une quelconque des Revendica- tions 1
A 4, caraeffsed an co quo chaque compartiment (12) possede inthriourement
des  55 separations (20) qui definissent entre olles des sous-compartiments
(22), et un trajet (24) partant de chaque sous-compartiment communiquant 5


