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A method and a m~chine for tre~tment of water; especially when 

producing ice, particularly ice.cubes· . -·-··-·· ..... -·-·--·············-···-·· 
.... ·········- .. -----·········~----·---·-··· ........ - ·-··-·····-· ••••• '•• "'" •-•••••··•••-·••••·--··-·-----·--~--·••-···-r•-·•·•--••,.···•·•••••••-·•· ••••••• ••·--•••••••• - • -···-•·• • • ••••• • •• ••••• • •• 

The invention.conc.erns._·a .. m.ethod. for tr~atm~nt .. P.f:wate.r_, __ esp_ecially. . .fo.r -··---·· _ ... -
freezing water to ice, particularly in the form ofice-cubes»~in--a···.o:iachine; ·-···- ·········· ··· · 

5 where water is distributed over a freezing plate with coolirig elements for 
. . ..',,: .... ··- - -·-· ..... ··"··. . 

cooling water and/or fonning ice on the plate. Thejnvention also concerns a 

machine for use in such· treatment of water, especially an ice cube machine. 

The production of ice is per se a conventional process, and there are a 

number of known designs of machines for producing ice cubes. s·uch ice cube 

10 machines ha~e been used especially ln hotels and r~statirants. where "the 

consumption of ice cubes is high. Such machines a~~ __ intend~d. _for µiore or 

less continuous operation, the machine usually bei~g;:supplied with water 
. . 

directly from t~e mains and ensuring a regular reple~ishment of a storage 
. . ............ --·~ ...... .. . .. 

container for the ice cubes. In the freezing process, water is distributed over 

15 a relatively large freezii:ig surface, which mea.ns that_~ relati_vely large 

refrigeration system rnust be used for forming ice simultaneously over the 

entire surface~ Most of the known devices of this typ~ are relatively large and 

expensive an_d not particularly suitable for private households. Ice cube 

machines have also be.en developed in connection with refrigerators/freezers, 

20 where the freezer's refrigeration·system is also utilised-for-the-formation of 

ice cubes. 

In US patent no. 4- 412 420 there is_ disclosed a machjne for producing ice 
. : . 

cubes where water is circulated along a frt'.e~ing plat~ in a machine. The plate 

is equipped on both sides with a lattice of channels fq~ circulation of a 
. · ... 

25 cooling medium and water pipes, thus forming hollows or nioulds. The plate 

is placed vertically below. a vessel with water from w~ich water is supplied to 

the plate. Ice cubes will thus b_e formed in the hollow~ on both sides of the 
....... ····-'."'"··-~--·- __ :.. ..... - ···-··· .. --- -

plate .. When the ice cubes have to be loosened, the c9'oling medium is 

replaced with a heating medium, the water pipl?s are:·~Ued with water and 
.. ······-······ ·--··-----·······-·---·---------··-. ·-· .. ····· ··- .. . . . ---·--·····-·······-.·-. .. --········---·---···---·- -~---···- .. 

30 this heating process causes __ th~J.c~ ~u~.e~ tq .w.o:r~ __ l_gq-$;~--~~Ja.11._down in~o_ ~ 
container under the freezing pl-.~~~· .. . .... ····-··--·· ---. -··--·······--··-------!...···-··········· ····-········ .. ········.. .. 

US patent no. 4 357 807 describes a machine fo~ pr:odµcing ice cubes where 

water runs over a inclined, flat freezing plate, where tubes are provided for 

the cooling medium on the -bottom, thus forming a lay_er of i_ce on the plate. 



·-·····--·--------------------~ 
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After a certain: operating perfod the cooling medium is replaced with a 

-he~ting medium, thus causing the plate to be heated,and the botto~__.!~y-~[_-_q[ ___ ::_-_=_:_::~-~--~-:~~ 
·ice melts, with the resulfthat it slides down on--a:-·net"'~~~~-i~tl~g-~f a_~Q-~ ,;w_ifu _________________________ _ 
a heating medium, which" will divide the sheet··:of"fce---i~t~- ~~be~-b;-Il1elting 

5 the sections which are in contact with the net. 

In both US patents the water which does not fre~ze is recycled to the freezing 

plate's upper area. There- is further disclosed inDE 2517942 a method for 

producing ice cubes where the ice cubes are made "fimoulds which are 

surrounded by tubes for a cooling medium. The ice c:µbes are loosened by 

10 means of hot water and forced out of the moulds by wa;ter under pressure 

which is introduced at th_e bottom of the moulds. This water is employed in a 

next stage for the formation of new ice cubes. 

Most of the ice cube machines on the market to-day are, as mentioned above, 

connected to the water mains, since the water which has to be frozen should 

15 not be polluted before entering the ice making machine. Moreover, 

connection to the mains permits a process to be achieved which is as 

automatic as possible. A disadvantage of this kind of connection, however, 

will be that impurities which exist in the mains system will also enter the ice 

20 
making machine. Furthermore, there is often a certain amount of air in the 

mains water, which can lea~ to air bupbles in the ice "ell.bes whiCh are formed. 

This problem fo·rms the basis for the invention as well as the desire to 

provide a water treatment, especially when freezing water to ice, particularly 

in the form of ice cubes, where the water will be as free as possible of 

pollutio~ and bacteria. The object of the invention, therefore, is to provide a 

25 method by _whic~ a simple and rapid water trf?atment can be undertaken, 

especially in the production of pure ice, where the entrapment of air is 

avoided, thus providing ice which is "homogeneous" and :transparent. A 
- - -

further ol;>ject of the invention is to provide a machine which can treat water 

in ·a simple manner, especially in the productio~ 9fJ~~--9.f_~!!9._h _ _q~ality. The. ____ ---------------- -
30 -machine should have sufficient capacity to satisfy the normal requirements of 

an ordinary family and should be so reasonable to purchase that· it will be an 

alternative in the consumer good~ sector. The machine should have a low 

energy consumption, should b~ service-friendly and mobile and in the 

standard· version should not be. connected to the water maiiis. The invention 
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should also be able to be employed for cooljng water down to the freezing 

-point ·of water without the formation of ice cubes. . -

.These objects are achieved by a method and a machine which are·- --- .... --·· ·-- -----· - -

· characterized by the features pr~sented in the patent claims. 

In ~e invention water which has b~en heated to a. temperature near the 

-boiling temperature (in the following called boiled water) is employed, 

wherein bacterial growth is partially killed and wherein at least some of the .. 

air is expelled . .The water.should thereby be h.eatedat least to a temperature 

of approx. 80-100°C, and preferably as near as possible to he boiling 

temperature. Especially in the starting period of the process the temperature 

may be in the lower area. It may appear to be a self-:-contradiction that the 

water which has to be cooled or from which ice cubes have to be made, is 

exposed to a boiling process, but this can also have its advantages since the 

hot water in a circulation process can emit heat which can be used to free ice 

15 from the-freezing plate. Thus duringthe circulation the boiled and partly 

sterilised wat~r will be cooled and a uniform build-tip of a layer of ice will be 

obtained on the freezing plate. During the freezing which takes place, any 

remaining impurities in th.e water will be exposed to: the effect of cold and 

. thereby to a further purification. It has been shown that the combination of 

20 heating to circa 80-100°C with cm.~sequent cooling towards or b.elow 0°C -

provides a .particularly efficient purification and rem·oval of the bacterial 

flora. In principle water may be employed which is heated or boiled in a 

preceding stage, but the most advantageous proc.edure will be to incorporate 

_ the boiling process in the actual ice making machine~ On start-up it may be 

25 advantageous to· fill up with preyiously boiled water, thus enabling the 

machine to be operated with this until water has beelf boiled. The .invention 

also comprises a machine for treatment of water, esp~cially for cooling 

~:np/or producing ice, particularly ice cubes. The machine is preferably 
r 

intended for use on a small scale, such as for household use and can be built 

30 ··-·--·- as a mobile machine, which is independent of connection to a water mains----····· ---·--····--·· --

··-system, with the result thatthe water which has to be, frozen into ice cubes is 

·taken from a storage container in the actual machine which can be 

replenished as it becomes empty. In the machine the water undergoes a 

_ boiling or sterilising process, thus avoiding bacteria and similar pollution in 

35 the water, while at the same time air is forced out to a great extent, thus 
-. 



- WO 98/01713 PCT/N097/00173 

4 

giving the ice cubes a clear and compact consistency. In the machine 

···--··--·-·-·- --·-·-·-·--···· . _ .. according tQ _the invention the heat from the boiling process is utilised for 
· · rele~~·ing_W.e.ice cubes after the completion of production on the freezing 

--···-·•••"'"-•'"""'"'H•••••• "' oO ••••-••" ••• 0 • ' 0 

element, which is composed.of-a inclined plate;··Th.~·method which is · 

5 employed for operation of the apparatus, together wjth the designJofthe 

actual freezing element or the inclined plate is the object of Norwegian 

patent application 96 2830 and described in more detail therein. 

Further features of the invention.will be presented in the claims and the 
following description of embodiments of ice making·Illachines according to 

IQ. the invention with reference to the drawing, in which: 

fig. 1 is a schematic illustration of the production process, 

fig. 2 is a perspective view of an ice making machine according to the 
invention, in a first emb(J'diment, with the cover removed, 

fig. 3 is a perspective view of the ice making machine in figure 2, viewed 
15 from the opposite side, with the cover only partially c'1t away, 

fig. 4 is a perspective view of a second embodiment ofthe invention, 

fig. 5 is th~ .«:xnbodiment in figure 4, viewed from the o:pposite side. 

In order to facilitate understanding, the same reference numerals are used for 

corresponding parts in all the figures. 
. . . . 

. . . ~ 

20 The embodiments which.are illustrated in the drawing show how the 

principl.es of the method according to the invention ar~ employed in an ice 
making machine, while at the same time the constructiqµ of a machine 
according to the· invention is illustrated. 

In fig. 1, which is a purely schematic block diagram, th~· numeral 1 indicates 
f . . ·." 

25 a filling device for water. This may advantageously be funnel-shaped in order 

to facilitate filling. The .. Watet passes through a filter 2, which is intended to 
remove particles and·any-otlfer"substarices which are diss:olved in the water, 
depending on the fil~er·type~The- filter riiay be of a type which is either 

cleaned after a certain period of use or is replaceable. From the· filter the 
30 water continues down into a storage tank 3 whose size is_.intended for a 

certain period of ice cube production. From the storage t~k a tube goes to a 
coupling 4, whic~ normally may be a Y tube or a T tube. From the coupling a 
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tube p~sses through a non-return valve 5 to a heating device in the form of a . . . . . 
.. ________________ b.~~JjAg __ Q:i;:: b9i_li:rig element 6. Fi::qm the.boiling eleinent a tube 7 continues to 

·------.--:-.- --------------~----- ----an·-expansioirmember2 7 in 'the· form· of a -container and/ or a manifold,_ and_ 
-- -----------~:~----------------~-therea:fter·to-··a.·-·systenf for distri~~~-i?_~_ .<?.~-~--E~~~~~~_p1~di~m: In ~g~~-e _ l this 

5 system is illustrated as a loop-shaped channel system, -but it may also consist 
of a plurality of separate channels. The channels may be provided . ·-· . . ..... 
horizontally and/or vertically. Alternative designs are described below. The • 

>· • 

. ------ --~h"~rine~~ _8.!e ~anged in close contad "with a plate-shaped freezing element 
14, where the formation of ice cubes is to take place. The outlet of the 

10 channel(s) is connected with a tube or the like which forms a connection to a 
colledirig container I 7 which is placed under a collecting tray 16 for ice 
_c~_b.es."t'I?:~_coll~cting·tray has· a perforated bottom .. From the collecting 

. - .. container 17 a tube leads back to the coupling 4 via a non-return valve 18, 
and a second tube leads to a recycl_ing vessel 9 via a non-return valve 8. A 

15 tube connects the recyclii1g ves-sef9--w1tli--a-pump. l"b~ which in tum is 
connected via a return tube 11 to a distributor tube 12 which is located at the 
top of the freezing element 14. Choice of pump type will be dependent on the 
location of the pump 10 in the circuit. In the example a supply pump is 
employed, but for a different location an extraction pump may also be 

20. employed. In the tube 11 there is further provided a choke body 13. Under 
-----------------~he-fr-eeziri-g element there is locat~~ a collecting tray 15, from which a tube 

leads down to the recycling vessel 9. A recyling circuit is thereby formed for 
water from the recycling vessel 9, through-the pumplO, via the return tube 

-:·. ~ 
11 to the distribution tube. 12, down alon."g-the freezing element 14, on to the 

25 collecting tray 15 and back to the recycling vessel. the figure also ill~strates 
an outlet 26 which can be used for emptying and cle·aning the machine. 

The design:of the freezing plate is.not discussed in-m_ore detail here, since it 
is the object of the applicant's simultaneous Norweg~an patent application 

·-····--·----~--·-······ ·-- ...... ·-··· ·-

-- -- : · .-96 2$30 Refer to what is stated therein. 

-- --- -------------3.0.---------In-the---invention a standard refrigeration unit is .. empl_qyed, which is operated 
by a cooling medium and which consists--ofa·compre~sor 19, a fan 20; a·· · -­
c·ondenser 21, a drying ·filter-·23, ~a_·-~~:o·~-~:_?.ody--c-e~g. "irrthe form of capiliary 
tubes or a thermostatic expansion valve) 13, the evaporator in the freezing 
element 14 and a heat exchanger 24. The actual freezjng process for ~he ice 

35 cubes is of a conventional nature and is therefore not-described more closely. 
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The cooling medium circuit 22 consists of parallel ~vaporator tubes 30 which 

. are connected in·-forward·ana -~~~-~~g_:.mi>.:vfog.lo.dps in -close ·contact with 
····· · ···.·- · --·--···-··········---· llie-boitom-ofili~b~tto~P!!~~-~-9--~ _Ih~.-~Yap.orator ... iµbes 3 o for cooling · 

- ···---·--· -- - ----·-·--- -··-··-·-····--·----~ . 

·····- -·-·-·-· medium thus extend across the direction of fall, and will be located between 

5 the heating channels 32 in the embodiment in figure2. The chann~Is 3 0 form 

transverse freezing zones 31 in the freezer channels.~:located at a sufficient 
. . . r 

distance apart to pr~vent these freezing zones from merging with-one 

another, but being separated by-warmer zones where,the water does not 

. freeze~ In fig. 1 three channels 30 and thereby three fr~ezing zones. 31 are 

10 shown, but this number.µlay b~.t>.oth larger and smaller. 
. ... •·.· ..... ~ 

The principles of ice cube pro4uctio1J by .~eans of a freezing plate as 

described in Norwegian .. patent application No. 96 283.0 are also described in 

the said application and therefore not further described here. Refer again to 

patent application No. 96.2830. 

15 · Figs. 2 and 3 are a perspective view of a practical design of an ice cube 

machine installed in a· cabinet, which, however, is completely removed in fig. 

2 and partly removed in fig. 3. The two perspective views illustrate the 

machine from opposite sides, so that all the machine's interior elements are 

visible in one or other of the figures. However, for the ·~ake of simplicity, the 

. 20 ··-··· filling·devfoe l,.the1ilter2:··1h.'e .. coil~~ting t~~y for ice-cubes 16 and the 

collecting container 17 are. omitted. However, the non-return valve 8 for 

connect~on of the collecting container can be seen, th~reby clearly_illustrating 

· · that the collecting tray 15 is located above. the collecting container 17, with 

the result that the water pressure ,will normally be higher in the recycling 

25 vessel 9 than in the coll~cting container. Furthermore,jt~an be seen that the 

storage tank 3 for water is, also located higher ihan the c9llecting container, 

with the result that here too there is a static pressure difference as previously 

mentio~ed. The expansion:coiifaiiier 27 is located above. ~he storage tank 3, 
f . . : 

thus preventing cold wat~r.fr.om the storage tank from flqwing through the ... : ... 

.. ···-·· .JO -··· -·boiling elem~nr6-an:<fint<fllie ... expansfon container whe~ the flow to the. 

boiling element is not connected. The components are mounted C!ll a. Ch'1~Sis 

52. 

Figures 4 and 5 are two p~rspective views of the same kind as those 

illustrated in figures.2 and:3, .but of a second embodiment.. The principal 

35 . _design is t:lie ~ame as in the first embodiment, but in tp.is ·case, instead _of 
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heating channels 32 on the bottom of the bottom plate 29 of the freezing 

plate "14, the cavities in the partitions ·3'5· have-beenus·ed for transfer of the 
-- ....... ·····-~-·--·- -····-· --- ......... -........................... -···-----···----------~---------·-···-·----····-----------·--·--------·-····--·--··------·-·····-·-·----·-- ···-·· .... - .. . . 

heati~~-!'.11~~~~ ~-~~-th_~--~-~~~~~-~~-~_:~~~--~-~-~:__p~~~~-~~--~~!.!~---~-:5.. ~~~~-~_r __ the 
internal cavity can be closed, fo~ing ·channels directly, or tube elements can 

5 be inserted. The expansion chamber 27 is designed here as a manifold, 

distributing steam/hot water to the channels .in.the partition walfs directly via 

branch tubes from the manifold. This provid_es. a c.onstructionally simpler 

design. In the drawing some of the construction elements are removed here 

too, in order to better illustrate the special features of this design. 

10 In the above the invention has been described with reference to two special 

embodiments. It should be understood, howe'Ver, ·that it will be p·oisible to 
... . .. ······ .. 

design a number of elements in the illustrated embodiments differently _ 

without departing from the scope <_?.(protection according to the claims. The 

design of the freezing plate 14, e.g., can be varied as it is :described in 

15 Norwegian patent application No. 96 2830. As a heating or boiling element 6 

other solutions may also be used than those which are described. Thus it is 

conceivable, if the ice machine is to be employed.in a location without a 

power supply, that it can be designed for gas operatio~, both with regard to 

boiling of the water as well as for the actual refrigeration system. Moreover, 

20 solutions can be.envisaged.where the.entir.e ... he.ating_circuitorparts thereof in 

the area of the freezing element ate replaced by .electrical heating. Hot gas 

may also be used in heating elements, possibly in combination with hot water 

from the boiling device. These are alternatives to the use of boiled water as 
explained above. 

25 Other simplified solutions may also be envisaged in relation to the illustrated 

embodiment. For example, the recycling vessel, the expansion container, the 

filter and the filling funnel may be omitted. The collecting tray may be 

simpJJ.fied to a grating, the collectin·g tray:.ma:fbe'.replaced by a channel at 

the bottom of the bottom plate, the distribution tube may be designed as a 

30 part of the--botfoiri''plafo~ aii"d the colle'cti:ng-·c-ofitai:ti'er"a.'nd the storage tank 

may be combined to form one tank, while at the: s_ame time the coupling 4 and 

the non-return valve 5, 8 and 18 are omitted. All of these variants are 

intended to fall within the scope of the invention. 

It should. also be particularly emphasized that the use of a combined ~oiling 

35 and free#ng of water is not restricted to the illustrated e~bodiment for the 
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apparatus, the principle being generally applicable :independent of the design 
of the apparatus~ ·· · ------ ··-· ·· 

-···· .......... -----·-·· ···----- -- . -····--. -·· .... -- ..... ··- ·---- ---- .... -·- ·-· ______ ,. _____ ----··--·····--- ···--·-····-- --__ , -···-·-·· 
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PA TENT CLAIMS 

I. A method for treatment of water, especially when freezing .. :water-to-

ice, particularly i~ the form· of ice cubes in a machine; wherein water is 

· .passed over a freezing plate (14) with cooling elements for cooling and/or 
. . J 

5 the formation of ice on the plate, 

characterized in that the water which has to be cooled or frozen is first 

· expos~d to a boiling process, water being conveye<f from a storage container 

through a boiling device (6) in the actual ice making machine, the water 

thereby being exposed to a combin~tion of heating to a temperature area near 

I 0 the boiling temperature, preferably approx. 80-100°C and most preferred as 

near to the boiling temperature as possible and a subsequent cooling effect or 

freezing. 
. -- .. . . .. -· ·-· ... -.. . .... 

2. A method according to claim l, 

characterized in that the ice formed is released from the freezing plate by 

15 passing hot water from the boiling device through channels in and/or on the 

freezing plate. 

3. A machine for implementing the method according to claim 1, 

comprising a refrigeration unit, a circulation circuit for the water which has .... 

to be frozen/cooled, heating means; a preferably inclined plate element for 

20 the formation of ice with a distribution device for distributing water over the 

plate and with containers for collecting ice and non-frozen water, 

characterized in that the circ~lation circuit for water includes an element (6) 

for heating the water to a temperature near the boiling temperature, for 

instance 80-100°C, located between a storage container (3) and the supply to 

25 the freezing plate (14). 

4. A machine according to claim 3, 
( 

characterized in that it comprises a heating device in the form of channels in 

one or more circuits (32,35) for releasing the ice formed from·the freezing··· 
plate. ·· ······ ···· ·· ··· -··- ·-· ·- ---·· --···-····- ····-····--- · · - - · 

30 5. A machine accordingto claim 4, 

characterized in that between the heating device ( 6) and the heating member · • 

(32) at the freezing plate (14) there is provided an expansion container/tank 

-·------:-:-----·----------·· 

·l :1111111 · \l\ll\111\\ -\\1\l ·\l· Ill\ 
.•. C L M S * 
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(27) through which the boiled water is passed possibly with air or steam which are released during boiling .. 

-- 6~---···· A machine according to claim 5, 
characterized in that the expansion container/tank is designed with a ·5 manifold for distributing the heating medium in longitudinal channels. 

10 

7. . . . A machine according to Claim 5, 
characterized in that the storage tank for water which has to be boiled can be connected to the water mains, or can be filled by other means during operation. 

-· --·--'.· -~--··--· ..... 

----·------------.--~--
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