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Description 

The  present  invention  relates  to  an  apparatus 
for  preparing  icecubes,  comprising: 

-  a  freezing  element,  provided  with  fingers  ex- 
tending  downwardly  therefrom  and  being 
adapted  to  function  as  cores,  around  which 
icecubes  can  be  formed; 

-  a  cooling  apparatus  connected  with  the  freez- 
ing  element; 

-  a  removable  vessel  located  under  the  cooling 
element,  which  vessel  can  be  filled  with  water 
to  such  a  level,  that  the  fingers  extend  into 
the  water,  and  the  fingers  can  be  subjected 
to  a  cooling  process; 

-  removing  means  for  removing  icecubes  from 
the  fingers  after  completion  of  the  freezing 
process. 

Such  an  apparatus  is  known  from  DE-A- 
3.216.597. 

In  this  known  apparatus  the  freezing  process  is 
terminated,  when  a  sensing  element  for  the  sens- 
ing  of  the  size  of  the  icecubes  has  determined  that 
said  icecubes  have  reached  a  certain  size.  Accord- 
ing  to  said  specification,  this  sensing  element  takes 
the  shape  of  a  stirring  element,  driven  by  a  motor, 
which  stirring  element  has  been  provided  in  the 
vincinity  of  at  least  one  of  said  fingers,  so  that, 
when  the  icecubes  have  reached  a  certain  size,  the 
movement  of  the  stirring  element  is  disturbed  and 
the  motor  driving  the  stirring  element  will  be  sub- 
jected  to  a  movement  of  the  stirring  element.  The 
flexible  suspension  of  said  motor  is  such,  that, 
when  said  motor  is  moved,  a  switch  is  tripped,  so 
that  the  freezing  process  is  terminated. 

This  apparatus  comprises  a  flexible  suspension 
of  the  motor,  which  may  lead  to  frequent  defects, 
possibly  also  as  a  consequence  of  the  resulting 
temperature  changes  and  the  condensation  result- 
ing  therefrom.  Further,  such  a  flexible  suspension 
of  a  motor  is  not  very  reliable. 

The  aim  of  the  present  invention  is  to  provide 
an  apparatus  for  preparing  icecubes  in  a  reliable 
way,  which  apparatus  will  not  suffer  to  frequent 
defects. 

This  aim  is  reached  by  such  an  apparatus, 
comprising: 

-  a  temperature  sensing  element  for  measuring 
the  temperature  of  the  water  surrounding  the 
fingers; 

-  controlling  means  connected  with  the  cooling 
means  with  the  temperature  sensing  element 
and  with  the  removing  means  for  controlling 
the  freezing  process  such,  that  after  the  water 
surrounding  the  fingers  has  reached  a  pre- 
determined  temperature,  the  freezing  process 
will  continue  during  a  predetermined  period, 
after  which  the  removing  means  are  initiated. 

This  method  does  not  require  a  flexible  sus- 
pended  motor  and  a  switch  acting  on  the  move- 
ments  of  said  motor  is  eliminated.  Only  a  measur- 
ing  member  for  the  measuring  of  the  temperature 

5  of  the  water  or  of  the  freezing  element  is  being 
used,  after  which  the  determination  of  the  period  of 
the  freezing  process  takes  place  fully  indepen- 
dently.  Consequently,  any  elements,  which  are 
subjected  to  mechanical  wear  and  which  may  lead 

io  to  effects,  are  eliminated. 
Besides,  US-A-4344295  discloses  a  refrigerator 

including  an  ice-making  mechanism  located  in  the 
freezer  compartment  of  the  refrigerator.  In  this  ap- 
paratus  also  the  icecube-making  cycle  is  synchro- 

75  nized  with  the  defrosting  cycle  of  the  refrigerator  to 
allow  the  icecubes  being  made  under  the  most 
favourable  conditions;  i.e.  when  the  temperature  in 
the  freezing  compartment  is  low.  To  obtain  this 
synchronisation  the  icecube-making  cycles,  taking 

20  place  during  a  predetermined  period,  starts  after 
the  evaporation  has  reached  a  predetermined  tem- 
perature  level. 

Subsequently,  the  present  invention  will  be  de- 
scribed  with  the  help  of  the  accompanying  draw- 

25  ings,  wherein: 
fig.  1:  is  a  perspective  view,  partly  broken  away, 
of  an  apparatus  according  to  the  present  inven- 
tion; 
fig.  2:  a  perspective  view,  slanting  from  under- 

30  neath  of  a  freezing  element  according  to  the 
present  invention  during  the  removal  of  the 
icecubes; 
fig.  3:  a  schematic  cross-section  of  a  freezing 
element  according  to  the  present  invention  with 

35  a  vessel  located  thereunder;  and 
fig.  4:  a  schematic  section  of  a  freezing  element, 
composed  of  two  separate  elements  according 
to  the  present  invention,  with  the  vessel  located 
underneath. 

40  In  the  present  invention,  use  is  made  of  a 
block-shaped  freezing  element  1,  comprising  coni- 
cal  fingers  2  extending  downwardly  therefrom.  The 
freezing  element  1  comprises  a  spiral-shaped  tube 
3.  This  tube  3  has  been  connected  with  a  cooling 

45  apparatus  4  in  a  way  known  in  this  art.  For  the 
fixation  of  the  freezing  element  1,  this  freezing 
element  comprises  ears  5,  into  which  holes  6  have 
been  provided.  By  means  of  the  ears  5  and  the 
holes  6  located  therein,  the  freezing  element  1  can 

50  be  attached  to  the  frame  8  of  a  icecube  apparatus 
not  depicted  in  the  drawing. 

A  vessel  9  has  been  provided  such  under  the 
freezing  element  1,  that  the  fingers  2  extend  into 
said  vessel.  A  temperature  sensing  element  10  has 

55  been  provided  in  the  vessel,  which  has  been  coup- 
led  with  a  controlling  member  12,  by  means  of  a 
lead  11.  Also  a  water  level  sensor  13  has  been 
provided  in  the  vessel,  which  sensor  is  also  con- 
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nected  with  the  controlling  member  12  through  a 
wire  14.  The  controlling  member  12  has  been  con- 
nected  with  the  cooling  apparatus  4  by  means  of  a 
lead  15.  At  the  upper  side  of  the  freezing  element 
1,  a  layer  of  insulating  material  16  has  been  pro- 
vided. 

Fig.  2  shows  the  fixation  of  the  vessel  9.  Two 
arms  17  have  been  provided  at  the  vessel  9,  of 
which  the  ends  comprise  holes  18.  An  axel  19, 
located  firmly  in  the  frame  of  the  icecube  machine, 
extend  through  these  holes,  so  that  the  vessel  9 
can  be  tilted  around  the  axel  19. 

Subsequently  the  working  of  the  apparatus  de- 
scribed  before  will  be  explained.  As  is  shown  in  fig. 
3,  initially  the  vessel  9  is  filled  with  water  by  means 
of  a  water  supply  tube  20.  The  supply  of  water  is 
measured  by  a  level  sensor  13,  wherein  the  signal 
supplied  by  the  level  sensor  is  led  to  the  control 
unit  12  by  means  of  the  lead  14.  This  control  unit 
12  actuates  an  electric  valve  21,  provided  in  the 
water  supply  tube  20  such  that,  when  a  pre-deter- 
mined  water  level  has  been  reached  in  the  vessel, 
the  supply  of  water  is  cut  off.  With  the  water  level 
thus  obtained,  the  fingers  2  are  dipped  in  the  water 
for  a  considerable  part. 

Further  the  control  unit  12  initiates  the  freezing 
process,  which  implies  that  coolant  is  lead  through 
the  tube  3,  which  coolant  will  vaporate  mainly  in 
the  freezing  element,  which  initiates  the  freezing 
process.  During  this  freezing  process,  the  tempera- 
ture  of  the  water  being  present  in  the  vessel,  re- 
spectively  of  the  freezing  element  is  being  mea- 
sured.  When  the  water  and  so  the  freezing  element 
have  reached  a  pre-determined  temperature,  the 
control  unit  12  controls  the  freezing  process  such 
that  this,  after  the  reach  of  the  pre-determined 
temperature  is  being  maintained  during  a  pre-de- 
termined  period.  The  basis  therefore  is  that  one 
does  not  want  to  have  the  control  of  the  freezing 
process  dependent  on  mechanic  switching  gear, 
but  instead  one  controls  the  freezing  process  with 
the  help  of  a  timing  switch,  which  is  of  course  less 
prone  to  defects  inherent  than  mechanical  switch- 
ing  apparatus. 

One  has  to  take  into  account  that  the  water, 
being  supplied  by  the  water  supply  chip  12,  has 
not  a  constant  reproducible  temperature.  To  solve 
this  problem,  the  freezing  process  is  initiated  with 
the  freezing  process  and  the  timing  switch  starts 
working  at  the  moment,  that  a  certain  water  tem- 
perature  has  been  reached.  This  will  allow  a  repro- 
ducible  size  of  the  icecubes. 

Further  this  control  offers  the  possibility  to  pre- 
pare  icecubes  with  different  sizes.  Thereto  a  select- 
ing  switch  21  is  connected  with  the  control  unit  12, 
so  that  by  the  actuating  of  the  selecting  switch  21  , 
the  period  of  the  freezing  process  taking  place 
after  the  reaching  of  a  pre-determined  water  tem- 

perature  can  be  varied,  so  that  the  size  of  the 
icecubes  can  easily  be  varied. 

When  the  freezing  process  has  been  com- 
pleted,  the  control  unit  12  makes  the  connection  of 

5  the  tube  3  with  the  cooling  apparatus  4  such  that 
warm  gasses  are  lead  through  the  freezing  element 
1  .  As  a  consequence  thereof  the  fingers  2  become 
warm,  so  that  the  icecubes  will  melt  from  the 
fingers.  Further  the  vessel  9  has  been  tilted  away 

io  by  means  of  the  action  of  the  control  unit  12  for 
which  action  a  tilted  mechanism,  not  depicted  in 
the  drawing,  but  known  in  this  art  is  provided,  so 
that  the  icecubes  melted  apart  fall  down  and  fall 
into  a  recepticle,  not  depicted  in  the  drawings, 

is  where  they  can  be  taken  out  for  use.  This  process 
has  been  depicted  in  fig.  2. 

As  has  been  depicted  in  fig.  4,  with  the  help  of 
the  ears  5,  different  freezing  elements  1  can  be 
composed  to  one  big  freezing  element.  This  has 

20  the  advantage,  that  with  a  freezing  element  1  of 
standard  sizes,  icecube  machines  with  different 
capacities  can  be  manufactured.  Consequentlythe 
cost  of  production  is  decreased.  Of  course,  the 
tube  3,  through  which  the  coolant  flows,  have  to  be 

25  connected  in  series  or  parallel.  Also  the  capacity  of 
the  cooling  machine  4  has  to  be  adapted  and  a 
bigger  receptacle  9  has  to  be  used. 

Fig.  4  also  shows  the  temperature  sensor  10 
for  the  sensing  of  the  temperature  has  not  been 

30  provided  in  the  vessel,  but  instead  on  one  of  the 
freezing  elements.  This  has  the  advantages  that  the 
temperature  sensor  is  not  dipped  into  water  repeat- 
edly,  but  instead  keeps  dry,  which  stretches  its  life 
time.  As  the  thermal  resistance  of  the  fingers  2  and 

35  the  freezing  element  is  constant,  it  is  also  possible 
to  measure  the  temperature  of  the  water  on  the 
freezing  element. 

The  selection  switch  enables  to  control  the  size 
of  the  icecubes  to  be  produced.  To  this  end,  the 

40  selection  switch  21  has  been  provided  on  the  con- 
trol  panel  of  the  icecube  machine,  so  that  the  user 
can  easily  select  the  size  of  the  icecubes. 

Further  the  remark  is  made,  that  with  the  ap- 
paratus  and  the  method  according  to  DE-A- 

45  3.216.597,  it  is  indeed  possible  to  vary  the  size  of 
the  icecubes  to  be  produced,  but  the  stirring  ele- 
ment  has  to  replaced  thereto,  which  of  course,  can 
not  be  executed  on  every  moment,  as  the  icecube 
machine  has  to  be  opened.  Such  labours  will  gen- 

50  erally  only  be  taken  by  a  engineer.  Consequently, 
the  present  invention  allows  to  vary  the  size  of  the 
icecubes  to  be  produced  in  an  easy  way. 

Claims 
55 

1.  Apparatus  for  preparing  icecubes,  comprising: 
-  a  freezing  element  (1),  provided  with  fin- 

gers  (2)  extending  downwardly  therefrom 

3 
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and  being  adapted  to  function  as  cores, 
around  which  icecubes  can  be  formed; 

-  a  cooling  apparatus  (4)  connected  with 
the  freezing  element  (1); 

-  a  removable  vessel  (9)  located  under  the 
cooling  element  (1),  which  vessel  (9)  can 
be  filled  with  water  to  such  a  level,  that 
the  fingers  (2)  extend  into  the  water,  and 
the  fingers  can  be  subjected  to  a  cooling 
process; 

-  removing  means  for  removing  icecubes 
from  the  fingers  (2)  after  completion  of 
the  freezing  process, 

characterized  by: 
-  a  temperature  sensing  (10)  element  for 

measuring  the  temperature  of  the  water 
surrounding  the  fingers; 

-  controlling  means  (12)  connected  with 
the  cooling  means,  with  the  temperature 
sensing  element  (10)  and  with  the  re- 
moving  means  for  controlling  the  freezing 
process  such,  that  after  the  water  sur- 
rounding  the  fingers  (2)  has  reached  a 
predetermined  temperature,  the  freezing 
process  will  continue  during  a  predeter- 
mined  period,  after  which  the  removing 
means  are  initiated. 

2.  Apparatus  according  to  claim  1,  character- 
ized  in  that  the  predetermined  period  is  ad- 
justable. 

3.  Apparatus  according  to  claim  1  or  2,  char- 
acterized  in  that  the  temperature  sensor  (10) 
is  located  in  the  vessel  (9). 

4.  Apparatus  according  to  claim  1  or  2,  char- 
acterized  in  that  the  temperature  sensor  is 
located  on  the  freezing  element  (1). 

5.  Apparatus  according  to  one  of  the  claims  1  ,  2, 
3  or  4,  characterized  in  that  the  freezing 
element  is  a  substantial  spiral-shaped  tube  (3), 
which  is  surrounded  by  a  body  (1),  being  mo- 
nolithic  with  the  fingers  (2). 

6.  Apparatus  according  to  one  of  claims  1-4, 
characterized  in  that  the  freezing  element  is 
a  substantial  zig-zag  tube  (3),  being  surround- 
ed  by  a  body  (1),  being  monolithic  with  the 
fingers  (2). 

7.  Apparatus  according  to  claim  5  or  6,  char- 
acterized  in  that  the  body  (1)  has  been  pro- 
vided  with  a  layer  of  insulating  material  (16)  at 
its  upper  side. 

8.  Apparatus  according  to  one  of  the  claims  5,  6 

or  7,  characterized  in  that  the  freezing  ele- 
ment  (1)  comprises  coupling  means  (5)  for 
coupling  with  other  freezing  elements  (1)  to 
obtain  a  multiple  freezing  element  with  a  big- 

5  ger  size. 

9.  Apparatus  according  to  one  of  the  claims, 
characterized  in  that  the  fingers  (2)  are  sub- 
stantially  conical. 

10 
Revendications 

1.  Dispositif  de  production  de  glagons,  compre- 
nant  : 

is  -  un  element  de  congelation  (1),  pourvu  de 
doigts  (2)  s'etendant  vers  le  bas  a  partir 
de  celui-ci  et  pouvant  etre  utilises  com- 
me  noyaux,  autour  desquels  les  glagons 
peuvent  etre  formes  ; 

20  -  un  appareil  de  production  de  froid  (4) 
relie  a  I'element  de  congelation  (1); 

-  un  recipient  amovible  (9)  situe  sous  I'ele- 
ment  de  congelation  (1),  recipient  (9)  qui 
peut  etre  rempli  d'eau  a  un  niveau  tel 

25  que  les  doigts  (2)  s'etendent  jusque  dans 
I'eau,  et  que  les  doigts  soient  soumis  a 
un  processus  de  production  de  froid; 

-  des  moyens  de  retrait  permettant  de  reti- 
rer  les  glagons  des  doigts  (2)  apres 

30  I'achevement  du  processus  de  congela- 
tion 

caracterise  par  : 
-  un  element  capteur  de  temperature  (10) 

pour  mesurer  la  temperature  de  I'eau 
35  entourant  les  doigts  ; 

-  des  moyens  de  controle  (12)  relies  aux 
moyens  de  production  de  froid,  avec 
I'element  capteur  de  temperature  (10),  et 
avec  les  moyens  de  retrait  pour  controler 

40  le  processus  de  congelation  de  telle  sor- 
te  que,  une  fois  que  I'eau  entourant  les 
doigts  (2)  a  atteint  une  temperature  pre- 
determined,  le  processus  de  congelation 
se  poursuive  pendant  une  periode  prede- 

45  terminee,  a  la  suite  de  quoi  les  moyens 
de  retrait  sont  mis  en  action. 

2.  Dispositif  selon  la  revendication  1,  caracterise 
en  ce  que  la  periode  predetermined  est  modi- 

50  fiable. 

3.  Dispositif  selon  la  revendication  1  ou  2,  carac- 
terise  en  ce  que  le  capteur  de  temperature 
(10)  est  situe  dans  le  recipient  (9). 

55 
4.  Dispositif  selon  la  revendication  1  ou  2,  carac- 

terise  en  ce  que  le  capteur  de  temperature  est 
dispose  sur  I'element  de  congelation  (1). 

4 
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5.  Dispositif  selon  I'une  des  revendications  1,  2, 
3,  4,  caracterise  en  ce  que  I'element  de 
congelation  est  un  tube  sensiblement  en  forme 
de  spirale  (3),  entoure  d'un  corps  (1)  et  ne 
formant  qu'un  bloc  avec  les  doigts  (2). 

6.  Dispositif  selon  I'une  quelconque  des  revendi- 
cations  1  a  4,  caracterise  en  ce  que  I'element 
de  congelation  est  un  tube  sensiblement  en 
forme  de  zig-zag  (3),  entoure  d'un  corps  (1)  et 
ne  formant  qu'un  bloc  avec  les  doigts  (2). 

7.  Dispositif  selon  la  revendication  5  ou  6,  carac- 
terise  en  ce  que  le  corps  (1)  est  pourvu  d'une 
couche  de  materiau  isolant  (16)  sur  sa  face 
superieure. 

8.  Dispositif  selon  I'une  des  revendications  5,  6 
ou  7,  caracterise  en  ce  que  I'element  de 
congelation  (1)  comprend  des  moyens  de  cou- 
plage  (5)  pour  le  couplage  avec  d'autres  ele- 
ments  de  congelation  (1)  pour  obtenir  un  ele- 
ment  de  congelation  multiple  de  plus  grande 
taille. 

9.  Dispositif  selon  I'une  quelconque  des  revendi- 
cations,  caracterise  en  ce  que  les  doigts  (2) 
sont  sensiblement  coniques. 

Patentanspruche 

1.  Vorrichtung  zum  Herstellen  von  Eiswurfeln  mit 
den  folgenden  Merkmalen: 

-  ein  Gefrierelement  (1),  das  mit  Fingern 
(2)  ausgestattet  ist,  die  sich  von  diesem 
nach  unten  erstrecken  und  als  Kerne  wir- 
ken,  urn  die  herum  Eiswurfel  gebildet 
werden  konnen; 

-  eine  Kuhlvorrichtung  (4),  die  mit  dem 
Gefrierelement  (1)  verbunden  ist; 

-  ein  abnehmbares  Gefa/S  (9),  das  unter 
dem  Kuhlelement  (1)  angeordnet  ist  und 
mit  Wasser  bis  zu  einem  solchen  Pegel 
gefullt  werden  kann,  da/S  die  Finger  (2) 
sich  in  das  Wasser  hinein  erstrecken  und 
die  Finger  einem  Kuhlvorgang  unterzo- 
gen  werden  konnen; 

-  eine  Abnahmevorrichtung  zur  Abnahme 
von  Eiswurfeln  von  den  Fingern  (2)  nach 
Vollendung  des  Gefrierprozesses, 
gekennzeichnet  durch: 

-  einen  Temperaturfuhler  (10)  zur  Messung 
der  Temperatur  des  die  Finger  umge- 
benden  Wassers; 

-  Steuermittel  (12),  die  mit  der  Kuhlvorrich- 
tung,  mit  dem  Temperaturfuhler  (10)  und 
mit  der  Abnahmevorrichtung  verbunden 
sind,  urn  den  Gefrierproze/S  derart  zu 

steuern,  da/S  dann  wenn  das  die  Finger 
(2)  umgebende  Wasser  eine  vorbestimm- 
te  Temperatur  erreicht  hat,  der  Gefrier- 
proze/S  sich  noch  wahrend  einer  vorbe- 

5  stimmten  Zeitdauer  fortsetzt,  nach  deren 
Ablauf  die  Abnahmevorrichtung  in  Tatig- 
keit  gesetzt  wird. 

2.  Vorrichtung  nach  Anspruch  1  , 
io  dadurch  gekennzeichnet,  da/S  die  vorbestimmte 

Zeitdauer  einstellbar  ist. 

3.  Vorrichtung  nach  den  Anspruchen  1  oder  2, 
dadurch  gekennzeichnet,  da/S  der  Temperatur- 

15  sensor  (10)  in  dem  Gefa/S  (9)  angeordnet  ist. 

4.  Vorrichtung  nach  den  Anspruchen  1  oder  2, 
dadurch  gekennzeichnet,  da/S  der  Temperatur- 
sensor  auf  dem  Gefrierelement  (1)  angeordnet 

20  ist. 

5.  Vorrichtung  nach  einem  der  Anspruche  1,  2,  3 
oder  4, 
dadurch  gekennzeichnet,  da/S  das  Gefrierele- 

25  ment  ein  im  wesentlichen  spiralformig  gestalte- 
tes  Rohr  (3)  ist,  welches  von  einem  Korper  (1) 
umgeben  ist  und  monolithisch  mit  den  Fingern 
(2)  ist. 

30  6.  Vorrichtung  nach  einem  der  Anspruche  1  bis 
4, 
dadurch  gekennzeichnet,  da/S  das  Gefrierele- 
ment  ein  im  wesentlichen  zickzackformiges 
Rohr  (3)  ist,  welches  von  einem  Korper  (1) 

35  umgeben  ist,  der  monolithisch  mit  den  Fingern 
(2)  ist. 

7.  Vorrichtung  nach  den  Anspruchen  5  oder  6, 
dadurch  gekennzeichnet,  da/S  der  Korper  (1) 

40  mit  einer  Schicht  aus  Isoliermaterial  (16)  an 
seiner  Oberseite  versehen  ist. 

8.  Vorrichtung  nach  einem  der  Anspruche  5,  6 
oder  7, 

45  dadurch  gekennzeichnet,  da/S  das  Gefrierele- 
ment  (1)  eine  Kupplung  (5)  aufweist,  urn  es  mit 
anderen  Gefrierelementen  (1)  kuppeln  zu  kon- 
nen,  urn  ein  Mehfachgefrierelement  gro/Serer 
Abmessungen  zu  erhalten. 

50 
9.  Vorrichtung  nach  einem  der  Anspruche  , 

dadurch  gekennzeichnet,  da/S  die  Finger  (2)  im 
wesentlichen  konisch  ausgebildet  sind. 
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