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producing ice, particularly jce cubes The invention concerns a _
met hod for treatment of water; especially for -. freezing water to ice;
particularly in the formof -ice cubes,in a machi ne, 5 where water is
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consumption of ice cubes 1s high. Such macRines are ‘intended for more or
less continuous operatnon the machine usually being supplied with water
directly from the mains and ensuring a regular replemshment of a storage
container for the ice cubes. In the freezmg process, water is distributed over
15 a relatively large freezing surface, which means that a relatively large
refrigeration system must be used for forming ice sunultaneously over the
entire surface. Most of the known devices of this type are relatively large and
expensive and not particularly suitable for private households. Ice cube
machines have also been developed in connection with refrigerators/freezers,
20  where the freezer's refrlgeratlon system 1s also utilised-for the-formation of

ice cubes.

In US patent no. 4 412 420 there is dxsclosed a machme for producmg ice
cubes where water is circulated along a freezmg plate in a machine. The plate
is equipped on both sides with a lattice of channels for circulation ofa
25 cooling medium and water plpes, thus forming hoqu's or moulds. The plate
~ is placed vertically below a vessel with water from which water is supplied to
the plate. Ice cubes w1ll thus be formed in the hollows on both sxdes of the
plate When the ice cubes have to be loosened the coollug medium is
- replaced with a heating medmm the water pzpes are- ﬁlled with water and
30 this heating process causes the ice cubes to work loose and fall downintoa

container under the freezing plate.

US patent no. 4 357 807 describes a machine for pr.odu-cing 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 layer of ice on the plate.



In US patent no. 4 412 420 there is disclosed a nmachine for producing ice..
cubes wheygsweiAas is circulated along a freezing plate in FcHROMsE7s The
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contapt W oSNt WSt water and forced out of the moulds. by water under pressure
which is introduced at the 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,
connectéd to the water ma_i-ins, 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
making machine. F urthermore, there is often a certain amount of air in the -
20  mains water, which can lead to air bubbles in the ice &ubes which are formed.

This problem forms 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
pollution and bacteria. The object of the invention, therefore, is to provide a
25 method by which a simple'aﬁd rapid water treatment caﬁ_.be undertaken,
especially in the j)roduction.pf pure ice, where the entrapment of air is
avoided, thus providing ice which is "homdgeneous" and transparent. A
further object of the invention is to provide a machiné which can treat water

in a simple manner, especially in the production of j;éq__gi_gggh__quality.__.The o
- 30 machine should have sufﬁciér_it capacity to satisfy the normal requirements of
an ordinary family and should be so reasonable to puréha$e that it will be an
alternative in the consumer goods sector. The machine should have a low
energy consumptioﬂ, should be service-friendly and mobile and in the
standard version should not.bjé;connect'ed to the water mains. The invention



In both US patents the water which does not freeze is recycled to the
freezing . wosspi7ase's upper area. There is further disclosattimo®koo173
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servi ce- f ri sterdilised wlatep wilkb@ndoled aridba uniform build-up of a layer of ice will be
obtained on the freezing plate. During the freezing which takes place, any
remaining impurities in the 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 consequent cooling towards or below 0°C -
provides a particularly efficient purification and removal of the bacterial
flora. In principle water may be employed which is heated or boiled in a
preceding stage, but the most advantageous procedure will be to incorporate
the boiling process in the actual i ice making machine: On start-up it may be
25 advartageous to fill up with previously boiled water, thus enabling the
" machine to be operated with this until water has been boiled. The invention

t hus

also comprises a machine for treatment of water, espemally for cooling
and/or producing ice, particularly ice cubes. The machine is preferably
. intended for use on a small scale, such as for househdl_d use and can be built
~ 30— as a mobile machine, which is independent of connection to a water mains——- ~-—----
| 7 system, with the result that the 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
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shoul d al.so be able to be errpl oyed for cool i ng wat'er down to the freezi ng
poi nt of water w thout the formation of 4ce cubes.: These objects
.are achieved by a nethod and a machi ne which are characteri zed by
the features presented in the patent clains. 5: In the invention water:
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fig. 1 is a schematic illustration of the production process,

ﬁg 2 is a perspective view of an ice making machine accordmg to the
invention, in a first embodiment, with the cover removed

fig. 3 is a perspective view of the ice makmg machmg_ in figure 2, viewed -
from the opposite side, with the cover only partially cut away,

fig. 4 is a perspective view of a second embodiment o‘f the invention,
fig. 5 is the embodiment in figure 4, viewed from the opposite side.

In order to facilitate understanding, the same reference rxumerals are used for
corresponding parts in all the figures.

The'er'ribod'imerrts'whir:h.are'illustrated in the drawing show how the
principles of the method according to the invention are employed in an ice
making machine, while at the same time the construction of a machine
according to the invention is illustrated. .

In fig. 1, which is a purely schematic block diagram, the numeral 1 indicates

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

to facilitate filling. The'Water passes through a filter 2, which is intended to
remove particles and any otHef substances which are dissolved in the water,
depending on the filter type. ThE filter may be of a type which is either

cleaned after a certain period of use or is rcplaceablc From the filter the -
water continues down into a storage tank 3 whose size is intended fora

certain period of ice cube production. From the storage tank a tube goesto a
coupling 4, which normally may be a Y tube or a T tube. ff_Frorn the coupling a
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the freezin ?
net hod® whi Cﬁopgamer 17atu e leads back to the coupling 4 vza a non-return valve 18,

and a second tube leads to a recycling vessel 9 via a non-return valve 8. A
15~ tube connects the recycling vessel 9 with a pump 10, which in turn 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 exampl"‘e 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
--—the- freezing element there is located 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 pump 10, via the return tube
11 to the distribution tube 12, down along the freezmg element 14, on to the
25 collecting tray 15 and back to the recycling vessel. The figure also illustrates
an outlet 26 which can be used for emptying and cle‘aning the machine

‘The design.of the freezing plate is.not discussed in more detail here since it
: 1s the object of the applicant's simultaneous Norwegxan patent application
96 2830 Refer to what is stated therein. -

.30 Inthe invention a standard refri geration unit is. employed which is operated
by a cooling medium and which consistsofa"
condenser 21, a drying filter23, a'choke body _(e._ g. .1_r; the form of capxllary
tubes or a thermostatic expansion valve) 13, the evapdrator in the freezing
element 14 and a heat exchanger 24. The actual freezmg process for the ice
35 cubes is of a conventional nature and is therefore not descnbed more closely.



5 enpl oyed for operation of the apparatus, together with the desi.gn of
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t herein. Furt her .features of the invention will be presented in t he
clainms and the fol | owi ng descri ptq on of enbodi nents of .ice making
machi nes according to 10 the invention with reference to the drawi ng, in
whi ch:
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The principles of ice ciibe producuon by means ofa freezmg plate as -
described in Norwchan patent application No. 96 2830 are also described in
the said application and therefore not further descnbed here. Refer again to
patent application No. 96 2830

15 Fxgs 2 and 3 are a perspect:ve view of a practical desxgn 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 sake of simplicity, the
20 -~ filling device 1, the filter 2, ‘the collcctmg tray for ice cubes 16 and the .
collecting container 17 are omitted. However, the non-return valve 8 for
connection of the collecting.container can be seen, thereby clearly illustrating
- that the 'collecting tray 15 is located above the collecting container 17, with
the result that the water pressure will normally be hxgher in the recycling
25 vessel 9 than in the collectmg container. Furthermore, it.can be seen that the
storage tank 3 for water 1s also located higher than the: collectmg contamer
~ with the result that here too there i is a static pressure dlffgrgncc as previously
mentioned. The exparision container 27 is located above the storage tank 3,
thus prevénting cold wétcr_ﬁom the storage tank from ﬂéwing through the
--30 - beiling element 6 &nd ifitd tie expansion container when the flow to the

~ boiling element is not connécted. The components are mounted on a chassis =~ . ... .

S2.

Figures 4 and 5 are two perspective views of the same kind as those |
illustrated in figures 2 and 3, but of a second embodiment. The principal
35 design is the same as in the first embodiment, but in this case, instead of
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without departmg from the scope of 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. Asa heating or boiling €lement 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 lbcati_on without a
power supply, that it can be designed for gas operation, both with regard to
boiling of the water as well as for the actual refrigeration system. Moreover,

20 solutions can be.envisaged where the entire heating circuit or parts thereof in .
the area of the freezing element are 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 coliecting tray may be
simplified to a grating, the collecting tray miay bé replaced by a channel at
the bottom of the bottom plate, the distribution tube may be designed as a

30 part of the bottom plate; and the collécting container and the storage tank

' may be combined to form one tank, while at the same 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 boiling
35 and freezing of water is not restricted to the illustrated embodiment for the



15 tube connects the recycling vessel 9 with a,punp 10, which in turn is

connect ed wavsowret urn tube 11 to a distributor tube 12 whi %g s | ocated at

t he - top of the freezing elenent 14. -Choice of 6’.1&9%9%3\/“ |
be dependent on the | ocati@n of the punp 10 in the circuit.
In the exanple a supply punp is - enployed, but for a different
l'ocation an extraction punp may al so be 20 *  enployed. In the tube

11 there i §Pparatnsytherpncipte bei gl li he
Focared & ool 15ctimg 1 ay B fea T eheenune

freezing epbeqpe is located a collecting tray
| eads down to t?@b?§§§%|ing vessel 9. Arecyling circuit is thereby fornmed:

for wat er fromthe recycling Vesser 9, through the punp 10, "
via-the -return tube - 11°t o't he-distribution.-tube--12;...down-al-ong---
the freezing el enent.- 14,-o0n-to the - .25 - collecting tray 15 and back

to the recycling vessel. The figure also illustrates an outl et

26 which can be used for enptying and cl eani ng the machine. . ,
The design of. the freezing plate is not discussed in nore detail here, -

since it is the object of the applicant's sinultaneous

‘Nor wegi an patent application - 96 2830 Refer to what is stated
t herein. 30 In the invention a standard refrigeration unit--is-. .- .
enpl oyed, which is operated - by a cooling nedium and which
consists of a conpressor 19, a fan 20, a Y condenser 21, a

drying filter 23, a choke body (e.g. in the formof capillary

tubes or a thernostatic expansion valve) 13, the evaporator in the freezing
el ement 14 and a heat exchanger 24. The actual fr.eezing process for the i.ce

35 cubes i.s of a conventional nature and is therefore not described -rpore
cl osel y. WD 98/ 01713 e
PCT/ NO97/ 00173




6 The cooling mediumcircuit 22 consists of parallel evaporator
tubes 30 Whivhogmpi7is are connected in forward and backwar d- EiREedReRS | N
cl ose contact. with . the bottom of the bottom plate 29. The evaporat or
tubes 30 for cooling _ medi.um t hus ex¢®end across the direction of
fall, and will be |ocated between 5 the heating channels 32 in the
enbodi ment in figure 2. The channels 30 form transverse freezing
zones-31.in the freezer channels, |located at a sufficient . di stance

apart to pre ' zing zones from nmerging with one anot her,
but bei ng seggrnfaﬁggeg;w r zones where the water does not freeze. -

Infig. 1 three channels 30 and thereby three freezing zones: 31 are 10~
shown, but this nénpwthodfontreptnent of waterarspesially avhen freezing Water-to. ... .. ...

fescri bed i nic PREdRrty B! 105, BF i alestn SrldsBAf WhAeM SdlEc 5 | peq i n
the sai d apppassedi mr@&ephmgephte(%)tWlhhrad!ziingjebm&medoheoelingeimf/oagai n
to 5 pa{h%“fofﬂ?a‘ﬂdrf@fi%]bxll\l?h%égaltgwof 15 Figs. 2 and 3 are a

perspective view of a practical h of an ice cube machi ne
i'nst al | ed i nchareatsirired inhiat the waterywhich Bas torpe eveled oefrozed isrfirfst g.

machi no 1 1 o SARORATE 4 Bollidk procels o whldh BihaReGEYEd MRS dtorded EBRfiADS
are vihgobghk ai boibimg devioe K6) irthe aetun] inermekingmaehine, fthe watersake of
molicity. - L tina 1
ForTi co cubdefebh heing kxpdddd 6% bfmblaaddlf of nebfihe fo o Mpiclanie 4 dea?
‘Howeverd0 t hehedroilisguiempesttngespreferably apprexni-d 0006 and miost potfeesd ay

e bt IR E L b o 8t Bsemony it b o

collecting tray . ove t ect1 ng contal ner
the result tiegzinge wat er pressure will nornmally be higher in the recycling
25 vessel 9 than in the callecting container. Furthernore, it can be

seen that tig A method according to claim 1,
' 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 circulation 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 according to 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

T



storage tank 3 for water is also |ocated higher than the collecting
cont ai ner, - woggoimsth the result that here too there is a static pressure

di fference as previously - mentioned. The expansi on contECTIARO9726173S
| ocat ed above the storage tank 3, ' tggs preventing cold water from
the storage tank fromflow ng through the boiling element 6 and into

t he expansi _(I)_([]%?c)(c)nt ai ner when the flowto the - boiling elenent is not
connected. ' T thrpughwhichrtfie BMHNER : Ssis . . .52.

Figures 4 angys @t t%to g)%{]agecti ve _vfgév%/s@&%g?ﬁipgéﬂbbkmﬂl air driseesm
itlustrated. | N Fi 65?5 3 gogheilisg. a second enbodi nent. The pri nci pal
35  desi gn6i s the sane as in the first enbodinent, but in this case,

i nst ead of 9 A maclmeewmaﬂn’g to claim 5,

PCT/ NO97/ 00%cHracterized ; _ . | . o
heat i ng.channel _Zsmt???zgrq lf]htgaggﬁ Wﬁsl?%éoa&mgﬂtmﬂeiseda@gﬁd W}ﬂ}ér eezing

‘plate 13, t fRaRH0ld fersdistribikinpahé hehgns 3 en_used for transfer ofm

t he heati ng neans. Wtﬁ the tri g%ﬁ?@%‘é?&%“@nﬁh@mmu on

wal | s 35 ei f/her tdenachi hiH; | ncavidy can be closed, form ng channels

directly, og é‘lFJb% Hggéﬁfs?cggﬂiﬁggg CIgJ‘rf')]l%sit’nserted. The expansi on chanber 27

i s designed haracterz h%ﬁliiﬁtdhs,smragetankdbﬁWétBﬂWH}&lggg?gﬂhh%@ er to the

channel s i ncoﬂmemdttbtdlgmvm{.ﬁaiﬁgr&c&%i/ vitzgI1I .' Fanci St ¢abhet he
o]y P§ _ '?Fbp¥

mani fol d. This Q{ovi des a construct rOthermeansthsi:@n. In the
draw ng song of e construction el enents are renoved here ' too, in
or der 1too better illustrate the special features of this design. '

I



10 In the above the invention has been described wth reference to two
. speei al-- sefgpodi nents. It shoul d be under st ood, -howe \REINQFTAPIBt i | |
be p055|bre 93 design a nunber of elenments in the illustrated
enbodi nents differently Wi t hoq'te/iiepartl ng fromthe scope of
protection according to the clains. Th design of the freezing
plate 14, e.g., can be varied as it is described in 15 Nor wegi an pat ent
. application No. 96 2830. As a heating or boiling el ement 6 ot her
. - solufions may al so be used than those which are described. Thus it is
: ..concei-vable;-+f the ice machine is to be enployed in a location without a
'—~ﬁewef~suppky “that it can be designed for gas operation, both with regard
boi.ling of .the water as well as for the actual refrigeration

systen1 Mor eover, 20 sol utions can be envisaged where the entire
heatingcircuit or parts thereof in the area of the freezing el ement
dre replaced by electrical heapd -1 ¢ used in

~heati ng el enents, possibly i conblnatlon with hot water fremthe
boi | i ng devi_ce.. Theae are al : as
explai ned .al A 0 --SInpllfled sol utions ma envi saged in
relation tfthe rat ed enbodi nent. For exd e resycling

vessel , cont ai t he filter and ng! funne
may tectt ' a gsating,
t he ' fg tray may be regl aced by a channel- 2 | om of
the "bottom plate, the distgibytion tube may be de3|gnvo 3 . part of
the..bottom pl at-e,- -and the ¢gl 1€ ' '
may be. combined to f ank,. ‘mnlle Al the sane ti h ng 4 and
the non-returm Ive 5, .8 and 18 are om tted. BTN =i ant3 are
i ntended to f in cope invention. 'shaul d al so
be part|culamly [ 1e 1 ithe uke lof corgi ned and
freezing of w@iei il Noy restiriqted tyd E8@e il | usiratef | ffent for the
q _
8 .
' k\‘w T~ _ %
[~ ) ;
o i :
L‘\‘L o
__':\\ Y e | —
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WD 98/ 01713

PCT/ NO97/ 006 9801713~~~ : SPCT/NQAHUN A} us,
the principle being generally appllcamealydependent of the design  of the
appar at us. WO 98/01713 - .

PCT/ N097/ 00173 : . 9

PATENT CLAI_I\_/IS 1. A net hod for {4 eat mentiof water, especially
when freezing water to ice, partitularly in the formof ice cubes
in a machi ne, wherein water is passed over a. ' te (14) with
cool i ng el ement's~for~cool1ng and/for . ] Tt Leqi} of on the
“plate, characterized N That LHe- ) ¢ i Dar / cool edypr
frozen is fi-rst v —-exXposeti=tesa_ b0 A0 Precoet er nveyed
froma stor.a.g.e.cont ai ner ‘o a. pol I/ gediyce L6) in the actual

I ce maki ng nmachi ne, th _ W ed to C i‘hat i on
of heating to a terrpera?ure : : /nbl a




10 the boiling tenperature, preferably approx. 80-100[err]C and nost
preferred aswgogpi7iznear to the boiling tenperature as .possi poamesd/oan7s

subsequent;coollng effect or ’ freezing. 2. A et hod
accordi ng tio'¢c characterlzgy in that the ice forned is

rel eased.-fromthe freezing plate by 15 passi ng hot “water fromthe
borllnghdeV|ce t hrough channel s in and/or on the - freezing plate

3. A hizne for inplenenting the nethod according to claiml, .

conpr; @ refrigeration unit, a circulation circuit for the water which
has . e be’fTozen/cooIédf'hééffhg“ﬁﬁﬁﬁé"a preferably inclined plate

el enent - Tor 20 the formation of ice wth di stribution device for
di st ri-but+ng-wat-er -over--t-he ;
ice and non-frozen water, .. . 2
circuit for water includes GRAELE
near the b0|I|ng

nl-at.po

d jb . that the circul ation
for heating the water to a

to 25 ' the freezing
aim 3, characterized

in that & of “channels in- ~ "~ one
or nore. QI - Mt ned fromthe freezing
plate. '3 5. A nachlne *\ ) Ry 75 characterized- in
t hat betweén: the heating TR N PNELL (32) at

the free

-Hwi-t-h—cent-at-ners for--celdeeting

i nstance 80-100[err]C, .
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10 =—" (27) through whi'ch the boiled water is passed po »‘...u:.::‘

air or steam pevp - whi C HoRbaNTERIELARE Srdbitiry DEGAGAITOR ] QLY 6. A
machi ne accor S o claimb, Ineenationt{ Bpregtt er i zed in that the expansiong
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(54) Title: A METHOD AND A MACHINE FOR TREATMENT OF WATER, ESPECIALLY WHEN PRODUCING ICE, PARTICU-
LARLY ICE CUBES _ \/ .
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(57) Abstract

In a method for treatment of water, cspccxally when freczmg water to ice, pameularly in the form of ice cubes in a machine, water is
passed over a freezing plate (14) with refrigeration clements for cooling and/or forming ice' on the plate. The water which has to be cooled
or frozen is first exposed: to a boiling process, the water either being taken from a store of boiled water and/or passed through a boiling
device (6} with heatmg 10 a temperature afea of the boiling temperature, preferably 80- 100 ‘C in the actual ice making machine. The water |
| is thereby exposed to a combination of boiling and a subsequent cooling effect or fmamg ‘A machine is also described for use with the
method. S




