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(54)  Ice  cube  bag 

(57)  An  ice  cube  bag  comprises  two  sheet-shaped 
foil  layers  (12,  14;  12',  14')  defining  an  outer  periphery. 
A  peripheral  joint  (20,  21,  21a,  21b)  extends  along  the 
major  part  of  the  outer  periphery  of  the  foil  layers,  with 
the  exception  of  a  peripheral  area  constituting  a  inlet 
aperture  of  said  bag  (10).  Their  peripheral  joint  joins  the 
foil  layers  together  defining  an  inner  chamber  which  is 
divided  into  several  ice  cube  compartments  defined  by 
separate  joints  (22,  23,  24,  25,  29)  of  the  foil  layers.  An 
inlet  channel  extends  from  the  inlet  aperture  to  the  inner 
chamber  of  the  bag  hereby  allowing  admission  from  the 
surroundings  to  the  inner  chamber  of  the  bag  through 
the  inlet  channel.  Each  of  said  separate  joints  (22,  23, 
24,  25,  29)  is  constituted  by  a  number  of  individual  joints 
(22,  23,  24,  25,  29),  each  of  these  individual  joints  (22, 
23,  24,  25,  29)  establishing  a  connection  between  the 
two  sheet-shaped  foil  layers  (12,  14;  12',  14')  with  such 
a  joint  strength  and  with  such  a  limited  area  extension 
that  the  individual  joint  is  not  broken  when  the  foil  layers 
(12,  12;  12',  14')  are  exposed  to  a  separation  force,  but 
provides  a  tearing  apart  or  perforation  (44)  in  one  of  the 
foil  layers  (12,  14;  12',  14')  along  the  periphery  of  said 
individual  joints.  Hereby  an  ice  cube  bag  is  obtained 
which  is  easy  to  open  by  tearing  it  apart. 
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Description 

[0001]  The  present  invention  relates  to  an  ice  cube 
bag  comprising: 

two  sheet-shaped  foil  layers  having  substantially 
identical  geometrical  configurations  and  defining  an 
outer  periphery, 
a  peripheral  joint  extending  along  the  major  part  of 
the  outer  periphery  of  the  foil  layers  with  the  excep- 
tion  of  a  peripheral  area  constituting  an  inlet  chan- 
nel  of  the  bag  which  peripheral  joint  joins  the  foil 
layers  together  mainly  overlapping  each  other  and 
defining  an  inner  chamber  in  the  interior  of  the  bag 
which  inner  chamber  is  divided  into  several  ice 
cube  compartments  being  defined  in  relation  to 
each  other  by  separate  joints  of  the  foil  layers, 
an  inlet  channel  defined  by  joints  of  the  foil  layers 
and  extending  from  the  inlet  channel  to  the  inner 
chamber  of  the  bag  so  that  admission  is  allowed 
from  the  surroundings  to  the  inner  chamber  of  the 
bag  through  the  inlet  channel. 

[0002]  Numerous  ice  cube  bags  are  known  within  this 
technical  field  ,  e.g.  from  US  patent  No.  3,207,420,  US 
patent  No.  Re.31,890,  US  patent  No.  4,822,180  corre- 
sponding  to  European  patent  No.  0  264  407,  published 
European  patent  application  No.  0  129  072,  interna- 
tional  patent  application,  publication  No.  WO82/00279, 
international  patent  application,  publication  No. 
WO87/01183  corresponding  to  European  patent  No.  0 
248  817,  international  patent  application,  publication 
No.  WO86/04561  ,  international  patent  application,  pub- 
lication  No.  W092/15491  corresponding  to  European 
patent  No.  0  574  49  and  published  European  patent 
application  No.  0  619  948  and  Danish  patent  No. 
172.066  corresponding  to  published  European  patent 
application  No.  0  795  393.  In  these  numerous  publica- 
tions  to  which  reference  is  made  and  which  are  hereby 
incorporated  in  the  present  specification  by  reference  a 
large  number  of  ice  cube  bag  constructions  of  different 
embodiments  having  different  closure  devices  are 
described,  including  knot  closure,  self-closure  etc. 
Within  this  technical  field  it  is  commonly  known  that  ice 
cube  bags  may  either  be  glued  or  welded,  the  above 
mentioned  Danish  patent  and  the  corresponding  pub- 
lished  European  patent  application  describing  an  indus- 
trial  method  for  production  of  ice  cube  bags  having 
continuous  or  intermittent  weldings. 
[0003]  It  is  commonly  known  within  this  technical  field 
that  ice  cube  bags  with  very  strong  joints,  especially 
weldings  or  glueings  may  be  produced,  providing  a  safe 
and  reliable  containment  of  the  ice  cubes  produced  by 
means  of  the  ice  cube  bag.  Similarly  it  is  generally  real- 
ized  that  it  may  often  be  quite  difficult  for  a  user  to  open 
an  ice  cube  bag  in  which  ice  cubes  are  contained,  as 
the  foil  used,  especially  the  commonly  used  polyethyl- 
ene  plastic  foil  and  the  rather  strong  joints,  makes  a 

tearing  apart  or  opening  of  the  ice  cube  bag  quite  diffi- 
cult.  In  international  patent  application,  publication  No. 
WO87/01  183  and  corresponding  European  patent  No.  0 
248  817  an  ice  cube  bag  construction  is  described  in 

5  which  glueing  is  preferably  used  for  establishing  joints  in 
the  interior  of  the  ice  cube  bag.  The  joints  are  later  on 
relatively  easy  to  separate  again  enabling  a  conversion 
of  the  ice  cube  bag  from  an  ice  cube  bag  divided  into 
compartments  into  a  non-compartmentalized  ice  cube 

10  bag.  In  the  European  patent  it  is  stated  that  the  joints 
enabling  a  conversion  of  the  ice  cube  bag  from  a  com- 
partmentalized  ice  cube  bag  into  a  non-compartmental- 
ized  ice  cube  bag  may  be  established  as  weldings  or 
alternatively  as  glueings,  as  it  should  be  possible  for  a 

15  person  skilled  in  the  art  to  deduce  a  technique  to  estab- 
lish  weak  weldings  enabling  such  a  tearing  apart  of  the 
joints  for  the  purpose  of  converting  the  ice  cube  bag 
from  a  compartmentalized  into  a  non-compartmental- 
ized  form.  In  this  correction,  in  the  European  patent  it  is 

20  specifically  stated  that  tearing  apart  of  the  joints,  espe- 
cially  the  glueings  is  not  to  cause  any  damage  to  the 
walls  of  the  ice  cube  bag,  i.e.  cause  a  proper  tearing  of 
the  ice  cube  bag,  but  only  a  separation  of  the  joints  pre- 
viously  established. 

25  [0004]  The  present  invention  is  based  on  the  problem 
or  the  object  of  providing  an  ice  cube  bag  of  the  type 
mentioned  in  the  introduction  in  which  it  is  possible  in  a 
simple  manner  to  provide  a  tearing  apart  of  the  ice  cube 
bag  when  a  number  of  ice  cubes  have  been  produced  in 

30  the  ice  cube  bag  by  inserting  water  into  the  ice  cube  bag 
which  is  thereafter  brought  to  freeze  by  positioning  the 
ice  cube  bag  containing  water  in  a  deep  freezer,  a  home 
freezer,  a  freezer  locker  or  the  like.  This  problem  or  this 
object  comprises  per  se  a  contradiction,  as  on  the  one 

35  hand  a  reliable  sealing  of  the  ice  cube  bag  is  provided 
so  as  to  avoid  an  unintended  leakage  due  to  weak  joints 
provided  in  the  ice  cube  bag,  including  weldings  or  glue 
connections  that  may  at  an  inappropriate  point  in  time 
break  and  thus  provide  a  leakage.  On  the  other  hand, 

40  the  desire  for  providing  an  ice  cube  bag  in  which  it  is 
easy  for  the  user  to  get  into  the  interior  of  the  ice  cube 
bag  in  order  to  take  out  the  ice  cubes  confined  in  the 
interior  of  the  ice  cube  bag  indicates  that  the  joints 
should  be  weak  and  thus  facilitate  the  tearing  apart  of 

45  the  ice  cube  bag. 
[0005]  The  invention  is  based  on  the  realization  that 
by  means  of  suitable  geometrical  designing  of  the  joints 
providing  the  separation  of  the  inner  chamber  of  the  ice 
cube  bag  into  numerous  ice  cube  compartments  it  is 

so  possible  to  design  these  joints  in  such  a  way  that  these 
joints  which  are  preferably  produced  by  means  of  the 
same  technique  and  same  strength  as  the  other  join  in 
the  ice  cube  bag  may  provide  an  opening  of  the  ice 
cube  bag  after  producing  ice  cubes  or  lumps  of  ice  by 

55  freezing  the  water  contained  in  the  inner  chamber  of  the 
ice  cube  bag. 
[0006]  The  above  mentioned  object  is  obtained  by 
means  of  an  ice  cube  bag  according  to  the  present 
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invention,  and  the  above  mentioned  problem  is  solved  in 
accordance  with  the  teachings  of  the  present  invention 
by  designing  the  ice  cube  bag  mentioned  in  the  intro- 
duction  in  such  a  manner  that  each  of  the  separate 
joints  defining  two  neighbour  ice  cube  compartments  in  5 
relation  to  each  other  is  constituted  by  a  number  of  indi- 
vidual  joints  and  that  each  of  these  individual  joints 
establishes  a  connection  between  the  two  sheet- 
shaped  foil  layers  with  such  a  joint  strength  and  with 
such  limited  area  extension  that  the  joint  in  question  is  w 
not  broken  when  the  foil  layers  are  exposed  to  a  separ- 
ative  force,  but  produces  a  tearing  apart  or  perforation  in 
one  of  the  foil  sheets  along  the  periphery  of  the  joint  in 
question. 
[0007]  An  embodiment  of  the  ice  cube  bag  character-  15 
istic  of  the  present  invention  is  characterized  by  the 
joints  producing  the  definition  of  the  ice  cube  compart- 
ments  in  the  interior  of  the  ice  cube  bag  being  consti- 
tuted  by  a  number  of  individual  joints  each  establishing 
such  a  joint  between  the  two  sheet-shaped  foil  layers  of  20 
the  ice  cube  bag  that  the  joint  in  question  cannot  per  se 
be  torn  apart  or  broken,  but  at  the  same  time,  due  to  the 
limited  area  extension  of  the  joint  in  question,  enables 
the  joint  to  produce  a  tearing  apart  or  perforation  of  one 
of  the  foil  layers  in  the  ice  cube  bag  when  the  two  sheet-  25 
shaped  foil  layers  of  the  ice  cube  bag  are  pulled  from 
each  other  and  are  sought  to  be  separated.  In  this  con- 
nection,  firstly  it  should  be  noted  that  this  tearing  apart 
or  perforation  is  not  per  se  conditioned  on  any  specific 
force  orientation,  but  in  accordance  with  the  teachings  30 
of  the  present  invention  it  has  turned  out  to  be  advanta- 
geous  that  the  freezing  of  the  water  in  the  interior  of  the 
ice  cube  bag  into  lumps  of  ice  produces  a  stretching  of 
the  foil  layers  so  that  a  simple  bending  of  the  ice  cube 
bag  may  in  itself  produce  the  necessary  tearing  apart  or  35 
perforation  of  one  of  the  foil  layers  of  the  ice  cube  bag  as 
the  stretched  foil  layers  thus  produce  a  considerable  pull 
in  one  of  the  sheet-shaped  foil  layers  in  which  a  tearing 
apart  or  perforation  is  accordingly  produced. 
[0008]  Secondly,  it  should  be  noted  that  the  separate  40 
joints  characteristic  of  the  present  invention  must  not  be 
mixed  up  with  the  indication  in  the  above  mentioned 
European  patent  No.  0  248  81  7  stating  that  suitable  sur- 
face  weldings  may  be  constructed  by  means  of  micro 
weldings  which  may  be  separated  in  accordance  with  45 
the  technical  effect  desired  in  the  European  patent  in 
question.  Unlike  this  technical  effect  described  in  above 
mentioned  European  patent  No.  0  248  817,  in  accord- 
ance  with  the  present  invention  a  proper  breaking  by 
tearing  apart  or  perforating  one  of,  the  other  of  or  both  so 
of  the  two  sheet-shaped  foil  layers  is  produced  when  the 
ice  cube  bag  according  to  the  present  invention  is 
intended  to  be  opened  or  broken. 
[0009]  Furthermore,  it  should  be  noted  that  the 
embodiment  of  the  ice  cube  compartment  separating  55 
joints  characteristic  of  the  present  invention  due  to  the 
very  limited  area  extension  of  these  joints  is  conditioned 
to  a  better  compartment  utilization  of  the  ice  cube  bag 

as  compared  to  known  commercial  ice  cube  bags,  since 
the  ice  cube  bag  of  the  kind  as  described  in  the  below 
example  may  hold  a  total  liquid  volume  of  480  g  and 
commercially  available  ice  cube  bags  hold  typical  liquid 
volumes  of  the  order  of  280-370  g. 
[001  0]  In  accordance  with  the  present  invention  the 
characteristic  advantage  is  furthermore  obtained  that 
the  individual  ice  cube  compartments  may  be  filled 
through  the  corner  connections  between  the  individual 
ice  cube  compartments  unlike  the  conventional  ice  cube 
bags  having,  on  the  contrary,  the  ice  cube  compartment 
defining  or  separating  joints  in  the  corners  between  the 
individual  ice  cube  compartments.  Thus,  an  easier  and 
quicker  filling  of  the  interior  of  the  ice  cube  bag  is 
obtained  as  compared  to  the  prior  art  commercial  ice 
cube  bags,  and  a  bigger  inner  volume,  i.e.  liquid  volume, 
is  obtained  in  the  ice  cube  bag. 
[0011]  The  individual  joints  characteristic  of  the 
present  invention  forming  the  definition  of  the  ice  cube 
compartments  in  the  inner  chamber  of  the  ice  cube  bag 
are,  as  it  will  be  described  in  the  following,  typically  posi- 
tioned  in  lines  in  an  orthogonal  pattern  in  the  ice  cube 
bag  which  conditions  the  use  of  a  minimum  surface 
area  of  the  two  sheet-shaped  foil  layers  for  establish- 
ment  of  the  ice  cube  compartmentalizing  joints  and  at 
the  same  time  a  well-defined  delimitation  of  the  final  ice 
cubes  or  lumps  of  ice  contained  in  the  ice  cube  bag  as 
the  ice  cubes  will  typically  be  defined  by  straight  lines 
according  to  the  above  mentioned  orthogonal  pattern. 
[0012]  For  increasing  the  technical  effect  of  the  tear- 
ing  apart  or  producing  perforations  in  one  of  the  foil  lay- 
ers  in  the  ice  cube  bag  according  to  the  present 
invention  when  the  ice  cube  bag  is  intended  to  be  torn 
apart  or  opened  it  is  preferred  that  the  individual  joints 
mentioned  are  positioned  in  such  mutual  distance  that 
the  individual  joints  when  being  torn  through  or  perfo- 
rated  in  one  of  the  foil  layers  produce  directions  for  a 
perforation  line  in  one  of  the  foil  layers,  thereby  obtain- 
ing  an  especially  sample  tearing  apart  or  opening  effect. 
[0013]  In  connection  with  the  foils  commonly  used 
today  in  the  industry,  especially  polyethylene  foils,  it  has 
in  accordance  with  the  teachings  of  the  present  inven- 
tion  turned  out  that  the  effect  characteristic  of  the 
present  invention,  i.e.  a  tearing  apart  or  perforation 
effect  by  means  of  breaking  through  or  opening  the  ice 
cube  bag,  is  obtained  by  the  factor  calculated  as  the 
area  of  the  individual  joint  expressed  in  square  millime- 
tres  divided  by  the  circumference  or  perimeter  of  the 
same  joint  measured  in  millimetres  lies  within  the  area 
0.025  mm  and  0.5  mm,  preferably  within  the  area  0.125 
mm  and  0.375  mm,  such  as  approximately  0.25  mm. 
[0014]  In  connection  with  commercially  used  foils, 
tests  have  demonstrated  that  the  technical  effect  char- 
acteristic  of  the  present  invention  may  be  obtained  by 
each  of  the  individual  joints  mentioned  having  an  area 
extension  corresponding  to  the  area  of  a  circle  having  a 
diameter  of  between  0.  1  mm  and  5  mm,  such  as  0.5  mm 
and  1.5  mm,  preferably  between  0.9  mm  and  1.0  mm, 
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such  as  between  0.5  and  0.8  mm,  between  0.8  mm  and 
1  mm,  between  1  mm  and  1  ,2  mm  or  between  1  .2  mm 
and  1.5  mm. 
[001  5]  Even  though  in  connection  with  the  develop- 
ment  of  the  realization  based  on  the  present  invention 
the  inventor  has  solely  performed  tests  with  welding  of 
the  sheet-shaped  layers  for  production  of  ice  cube  bags 
it  must  be  contemplated  that  the  technical  effect  charac- 
teristic  of  the  present  invention  of  providing  the  opening 
or  tearing  apart  of  the  ice  cube  bag  by  tearing  apart  or 
perforating  one  of  the  foil  layers  may  just  as  well  be 
obtained  by  using  gluing  techniques.  It  is  a  characteris- 
tic  feature  of  the  present  invention,  as  already  described 
above,  that  all  the  joints  in  the  ice  cube  bag  may  advan- 
tageously  be  produced  by  means  of  only  one  technique 
and  preferably  in  the  one  and  only  process,  e.g.  a  weld- 
ing  process,  which  results  in  a  substantially  higher  pro- 
duction  price  as  compared  to  a  process  in  which  inner 
compartment-separating  joints  are  produced  by  means 
of  one  technique,  whereas  the  peripheral  joints  are  pro- 
duced  by  means  of  another  technique.  Thus,  in  accord- 
ance  with  the  present  invention,  the  presently  preferred 
embodiment  of  the  ice  cube  bag  demonstrates  the  fea- 
ture  that  the  peripheral  joint  as  well  as  the  inlet  channel 
defining  joints  and  the  individual  joints  mentioned  are  all 
constituted  by  glueings  or  preferably  weldings. 
[0016]  The  individual  joints  mentioned  above  which 
are  characteristic  of  the  present  invention  for  production 
of  the  above  mentioned  tearing  apart  or  perforation  of 
one  of  the  foil  layers,  the  other  one  of  the  foil  layers  or 
both  foil  layers  along  the  periphery  of  the  joint  in  ques- 
tion  may,  indeed,  be  of  arbitrary  geometrical  configura- 
tions  even  though  it  is  presently  preferred  that  the  joints 
in  question  are  of  circular  configuration.  Alternatively, 
these  individual  joints  may  have  the  configurations  of 
ellipses,  line  segments,  triangles,  rectangles,  squares, 
polygons,  arbitrary  convex  or  concave  contour  defining 
configurations  or  combinations  of  any  of  the  above  men- 
tioned  configurations. 
[0017]  In  accordance  with  two  alternative  embodi- 
ments  of  the  ice  cube  bag  according  to  the  present 
invention,  the  ice  cube  bag  of  one  of  these  embodi- 
ments  are  designed  as  a  self-closure  bag  in  which  the 
two  sheet-shaped  foil  layers  provide  prolongations  form- 
ing  two  closure  valve  flaps  positioned  at  the  inlet  aper- 
ture  and  extending  from  the  inlet  aperture  and  into  the 
interior  of  the  bag  towards  the  inner  chamber  of  the  bag 
along  the  inlet  channel  and  which  are  joined  by  means 
of  the  aforementioned  inlet  channel  defining  joints  so 
that  two  closure  pockets  are  provided  which  are  open 
towards  the  inner  chamber  of  the  bag,  whereas  the  ice 
cube  bag  according  to  the  second  embodiment  consti- 
tutes  a  bag  with  a  knot  closure,  perforations  or  cuts 
being  provided  in  the  two  sheet-shaped  foil  layers  out- 
side  the  inlet  channel  defining  joints  in  order  to  enable 
tying  of  the  foil  material  on  the  two  sides  of  the  inlet 
channel  for  provision  of  a  closure  knot  closing  the  inlet 
channel. 

[0018]  As  mentioned  above  the  ice  cube  bag  may 
preferably  be  produced  from  a  plastics  foil  material, 
especially  polyethylene,  preferably  LDPE  or  HDPE  or 
another  glueable  or  weldable  foil  material,  preferably 

5  plastics  or  polymer  foil  material  or  aluminum  foil  material 
or  combinations  of  such  foil  materials,  e.g.  plastics 
coated  aluminum  foil  material. 
[0019]  The  ice  cube  bag  according  to  the  present 
invention  may  in  accordance  with  alternative  embodi- 

10  ments  be  provided  with  or  configurated  with  a  large  or  a 
small  number  of  ice  cube  compartments,  i.e.  be  pro- 
vided  with  two  or  more  ice  cube  compartments.  In  cer- 
tain  embodiments  the  ice  cube  bag  may  have  a  very 
limited  number  of  individual  ice  cube  compartments, 

is  e.g.  two,  three  or  four  ice  cube  compartments,  thereby 
obtaining  by  means  of  a  given  size  of  the  two  sheet- 
shaped  foil  layers  of  which  the  ice  cube  bag  is  produced 
relatively  big  ice  cubes  or  lumps  of  ice  for  industrial 
appliance  or  for  consumer  appliance.  In  the  presently 

20  preferred  embodiments  of  the  ice  cube  bag  according  to 
the  present  invention,  however,  it  preferably  demon- 
strates  a  larger  number  than  four,  e.g.  6,  8,  10,  12,  14, 
16,  18,  20,  22,  24,  30  or  36  ice  cube  compartments. 
However,  also  embodiments  having  an  odd  number  of 

25  ice  cube  compartments,  e.g.  1  5  or  21  ice  cube  compart- 
ments,  are  possible.  An  embodiment  of  the  ice  cube  bag 
according  to  the  present  invention  having  one  single  ice 
cube  compartment  defined  in  the  interior  of  the  ice  cube 
bag  may  furthermore  be  implemented  for  special  pur- 

30  poses. 
[0020]  The  individual  ice  cube  compartments  in  the 
ice  cube  bag  may  be  individually  defined  by  the  individ- 
ual  joints  characteristic  of  the  present  invention,  but  may 
alternatively  be  grouped  in  separate  sub-compart- 

35  ments,  thereby  making  it  possible  by  opening  or  tearing 
apart  of  the  ice  cube  bag  only  to  take  out  a  limited 
number  of  ice  cubes  from  the  ice  cube  bag  instead  of 
taking  out  all  the  ice  cubes  from  the  ice  cube  bag. 
[0021]  As  it  will  be  explained  in  further  details  below, 

40  the  configuration,  the  orientation  and  the  mutual  dis- 
tance  between  and  the  position  of  the  individual  joints 
defining  the  ice  cube  compartments  in  the  interior  of  the 
ice  cube  bag  determine  a  larger  or  minor  degree  of  ten- 
dency  to  utilize  the  tearing  apart  or  perforation  tech- 

45  nique  characteristic  of  the  present  invention. 
Furthermore,  as  it  will  also  be  explained  below,  it  is 
comtemplated  that  the  number  of  individual  joints  defin- 
ing  two  neighbour  ice  cube  compartments  in  relation  to 
each  other  is  per  se  of  importance  for  obtaining  the 

so  function  characteristic  of  the  invention,  as  also  the 
number  of  individual  joints  either  in  the  form  of  an  odd 
number  or  an  even  number  is  of  importance  as  to 
whether  the  generation  of  tearing  apart  or  perforating 
one  of  the  foil  layers  of  the  ice  cube  bag  by  means  of 

55  opening  or  tearing  apart  the  ice  cube  bag  will  be  of 
importance. 
[0022]  Even  though  the  ice  cube  bag  according  to  the 
present  invention  may  be  produced  from  in  fact  arbitrar- 
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ily  configurated  sheet-shaped  foil  layers,  including  non- 
rectangular  foil  layers,  e.g.  elliptical,  polygonal  or  trian- 
gular  foil  sheets,  it  is  preferred  that  the  two  sheet- 
shaped  foil  layers  are  substantially  rectangular. 
[0023]  In  accordance  with  special  supplementary  fea- 
tures  of  the  ice  cube  bag  according  to  the  present  inven- 
tion,  the  ice  cube  bag  is  preferably  -  as  it  will  be 
described  below  -  provided  with  expansion  chambers 
positioned  on  the  one  or  both  sides  of  the  inlet  channel, 
one  or  more  connections  being  established  from  the 
inner  chamber  of  the  ice  cube  bag  to  the  expansion 
chamber  or  expansion  chambers  in  question. 
[0024]  In  order  to  further  facilitate  the  tearing  apart  or 
opening  of  the  ice  cube  bag  according  to  the  present 
invention,  tearing  perforations  for  direction  of  tearing 
apart  of  the  ice  cube  bags  may  be  provided  in  the  two 
sheet-shaped  foil  layers  outside  the  inlet  channel  as  it 
will  also  be  explained  in  the  following,  thus  making  it 
possible  in  combination  to  utilize  the  tearing  apart  or 
perforation,  characteristic  of  the  present  invention,  of 
one  of  the  foil  layers  in  the  ice  cube  bag  and  at  the  same 
time  tearing  apart  the  ice  cube  bag  by  means  of  the 
aforementioned  tearing  perforations. 
[0025]  In  the  following  the  invention  will  be  described 
in  further  details  with  reference  to  the  drawing  in  which 

fig.  1a  is  a  schematic  side  view  of  a  first,  preferred 
embodiment  of  an  ice  cube  bag  according  to  the 
present  invention, 

fig.  1b  is  a  sectional  view  of  the  upper  part  of  the 
first,  preferred  embodiment  of  the  ice  cube  bag 
according  to  the  present  invention  illustrated  in  fig. 
1, 

fig.  2  is  a  schematic  and  perspective  view  of  the 
first,  preferred  embodiment  of  the  ice  cube  bag 
according  to  the  present  invention  illustrated  in  figs. 
1  a  and  1  b  after  the  ice  cube  bag  has  been  filled  with 
water  and  after  the  water  has  been  frozen  into  ice 
for  production  of  ice  cubes  confined  in  the  ice  cube 
bag, 

figs.  3a  and  3b  are  schematic  and  perspective 
views  of  two  steps  during  a  process  in  which  the  ice 
cube  bag  illustrated  in  fig.  2  and  containing  ice 
cubes  is  torn  apart  for  the  purpose  of  taking  out  the 
ice  cubes  confirmed  in  the  ice  cube  bag, 

figs.  4a  and  4b  are  perspective  and  sectional  views 
in  further  details  of  the  tearing  apart  operation 
schematically  illustrated  in  figs.  3a  and  3b, 

fig.  5  is  a  schematically  view  corresponding  to  fig. 
1  a  of  the  upper  part  of  a  second  embodiment  of  the 
ice  cube  bag  according  to  the  invention, 

figs.  6a  and  6b  are  illustrations  corresponding  to 

figs.  4b  and  4a,  respectively,  of  the  result  af  a  fold- 
ing  of  the  second  embodiment  of  the  ice  cube  bag 
according  to  the  invention  illustrated  in  fig.  5,  trans- 
versa  relative  to  the  longitudinal  direction  of  the  ice 

5  cube  bag  and  longitudinally  of  the  ice  cube  bag, 
respectively,  for  production  of  a  tearing  apart  or  rip- 
ping,  respectively,  of  the  ice  cube  bag  and  a  dam- 
aging  of  the  separations  of  the  ice  cubes  confined 
in  the  ice  cube  bag, 

10 
fig.  7a  is  a  schematic  view  corresponding  to  figs.  1  a 
and  fig.  5  of  a  third  embodiment  of  the  ice  cube  bag 
according  to  the  invention, 

15  fig.  7b  is  a  schematic  view  of  a  detail  of  a  modified 
side  welding  in  relation  to  the  embodiment  of  the  ice 
cube  bag  according  to  the  invention  illustrated  in  fig. 
7a, 

20  fig.  8  is  a  schematic  view  corresponding  to  fig.  1  , 
fig.  5  and  fig.  7a  of  a  fourth  embodiment  of  the  ice 
cube  bag  according  to  the  invention, 

fig.  9  is  a  schematic  view  corresponding  to  fig.  1a, 
25  fig.  5,  fig.  7a  and  fig.  8  of  a  fifth  embodiment  of  the 

ice  cube  bag  according  to  the  invention, 

fig.  10  is  a  schematic  and  perspective  view  of  a 
process  of  tearing  apart  the  fifth  embodiment  of  the 

30  ice  cube  bag  according  to  the  invention  illustrated  in 
fig.  9  after  freezing  of  the  water  contained  in  the 
interior  of  the  ice  cube  bag  into  ice  cubes, 

fig.  1  1  is  a  schematic  and  perspective  view  corre- 
35  sponding  to  fig.  1  ,  fig.  5,  fig.  7a,  fig.  8  and  fig.  9  of  a 

sixth  embodiment  of  the  ice  cube  bag  according  to 
the  invention, 

fig.  12  is  a  schematic  and  perspective  view  corre- 
40  sponding  to  fig.  1a,  fig.  5,  fig.  7a,  fig.  8,  fig.  9  and  fig. 

1  1  of  a  seventh  embodiment  of  the  ice  cube  bag 
according  to  the  invention, 

fig.  13  is  a  schematic  view  corresponding  to  fig.  1a, 
45  fig.  5,  fig.  7a,  fig.  8,  fig.  9,  fig.  1  1  and  fig.  12  of  an 

eighth  embodiment  of  the  ice  cube  bag  according  to 
the  invention, 

fig.  14  is  a  schematic  and  perspective  view  corre- 
50  sponding  to  fig.  1a,  fig.  5,  fig.  7a,  fig.  8,  fig.  9,  fig.  11, 

fig.  12  and  fig.  13  of  a  ninth  embodiment  of  the  ice 
cube  bag  according  to  the  invention  which  ninth 
embodiment  differs  from  the  preceding  eight 
embodiments  by  not  being  a  self-closure  ice  cube 

55  bag,  but  an  ice  cube  bag  having  a  knot  closure, 

fig.  15  is  a  schematic  and  perspective  view  of  the 
third  embodiment  of  the  ice  cube  bag  according  to 
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the  invention  illustrated  in  fig.  7a  after  having  been 
filled  with  water  and  after  freezing,  whereafter  by 
means  of  physical  manipulation  corresponding  to 
the  processes  illustrated  in  figs.  6a  and  6b  the  ice 
cube  bag  may  be  torn  apart  or  alternatively  be  con- 
verted  into  a  non-compartmentalized  bag, 

fig.  16  is  a  schematic  and  perspective  view  of  the 
third  embodiment  of  the  ice  cube  bag  according  to 
the  invention  illustrated  in  fig.  7a  after  the  ice  cube 
bag  as  schematically  illustrated  in  fig.  15  has  been 
converted  into  a  non-compartmentalized  bag  with 
ice  cubes  lying  freely  in  the  interior  of  the  bag, 

fig.  17  is  a  schematic  and  perspective  view  corre- 
sponding  to  fig.  1  a,  fig.  5,  fig.  7a,  fig.  8,  fig.  9,  fig.  1  1  , 
fig.  12,  fig.  13  and  fig.  14  of  a  tenth  embodiment  of 
the  ice  cube  bag  according  to  the  present  invention, 

fig.  18  is  a  schematic  and  perspective  view  corre- 
sponding  to  fig.  1  a,  fig.  5,  fig.  7a,  fig.  8,  fig.  9,  fig.  1  1  , 
fig.  12,  fig.  13,  fig.  14  and  fig.  17  of  an  eleventh 
embodiment  of  the  ice  cube  bag  according  to  the 
present  invention, 

figs.  19a  and  19b  are  schematic  and  perspective 
views  corresponding  to  fig.  18  of  the  twelfth  and 
thirteenth  embodiments  of  the  ice  cube  bag  accord- 
ing  to  the  invention,  respectively, 

figs.  20a,  20b,  20c  and  20d  are  schematic  and  per- 
spective  views  corresponding  to  figs.  1  a,  5,  7a,  8,  9, 
11,  12,  13,  14,  17  and  18,  of  a  fourteenth,  a  fif- 
teenth,  a  sixteenth  and  a  seventeenth  embodiment, 
respectively,  of  the  ice  cube  bag  according  to  the 
present  invention, 

figs.  21  and  22  are  schematic  and  perspective 
views  of  two  alternative  embodiments  of  a  plant  for 
production  by  welding  of  the  ice  cube  bag  accord- 
ing  to  the  present  invention,  and 

fig.  23  is  a  schematic  and  perspective  view  corre- 
sponding  to  figs.  1a,  5,  7a,  8,  9,  11,  12,  13,  14,  17, 
18  and  20a,  20b,  20c  and  20d  of  an  eighteenth 
embodiment  of  an  ice  cube  bag  according  to  the 
present  invention. 

[0026]  Figs.  1  a  and  1  b  are  schematic,  plane  and  sec- 
tional  views,  respectively,  of  a  presently  prefers  embod- 
iment  of  a  ice  cube  bag  according  to  the  invention.  The 
ice  cube  bag  is  designated  in  its  entirety  the  reference 
numeral  10.  The  ice  cube  bag  is  composed  of  two  iden- 
tical  plastic  foils,  preferably  LD-polyethylene  foils  of  a 
thickness  of  25|xm  or  alternatively  HD  polyethylene  foils 
of  a  thickness  of  18  urn  which  foils  are  designated  the 
reference  numerals  12  and  14.  Each  of  the  foils  have  a 
folded  part  designated  the  reference  numerals  1  6  and 

18,  respectively,  and  protruding  inwardly  into  the  interior 
of  the  ice  cube  bag  10  and  forming  inner  laid-open 
edges,  17  and  19,  respectively.  The  foils  12  and  14  are 
of  substantially  rectangular  configuration  and  are  posi- 

5  tioned  overlapping  each  other  with  the  folded  parts  1  6 
and  18  as  mentioned  above  protruding  inwardly  in  the 
interior  of  the  ice  cube  bag  10,  the  foils  12  and  14  being 
joined  by  means  of  two  side  weldings  20,  a  bottom  weld- 
ing  21  and  two  top  weldings  21a  and  21b,  together  con- 

10  stituting  a  circumferential,  continuous  welding  extending 
along  the  periphery  of  the  foils  1  2  and  1  4,  except  for  a 
line  segment  defining  an  inlet  channel  to  the  interior  of 
the  ice  cube  bag  between  the  two  top  weldings  21a  and 
21b.  The  interior  of  the  ice  cube  bag  10,  i.e.  lying  inside 

15  the  aforementioned  circumferential  continuous  welding 
defined  by  the  two  side  weldings  20,  the  bottom  welding 
21  and  the  two  top  weldings  21a  and  21b,  may  be  con- 
sidered  comprising  two  parts,  an  inlet  channel  posi- 
tioned  at  the  upper  end  of  the  ice  cube  bag  and  an 

20  interior  compartmentalized  ice  cube  compartment. 
[0027]  At  this  stage  it  should  be  noted  that  expres- 
sions  such  as  "upwardly",  "downwardly",  "upper", 
"lower",  "horizontal",  "perpendicular"  etc.  referring  to  the 
orientation  of  the  ice  cube  bag  in  relation  to  vertical  ori- 

25  entation  determined  by  the  gravitational  force  are  to  be 
construed  as  expressions  solely  serving  the  purpose  of 
describing  the  usual,  general  orientation  of  the  ice  cube 
bag  in  use,  specially  when  it  is  being  filled  with  water,  as 
a  larger  or  minor  part  of  the  ice  cube  bag  may  of  course 

30  be  folded  in  relation  to  a  specific  orientation,  such  as 
vertical  orientation,  or  the  ice  cube  bag  may  in  its 
entirety  be  held  in  a  sloping  position  in  relation  to  a  spe- 
cific  orientation,  e.g.  in  relation  to  the  vertical  orienta- 
tion. 

35  [0028]  The  inlet  part  positioned  at  the  upper  end  of  the 
ice  cube  bag  is  defined  by  two  mirror-symmetrical  weld- 
ing  sets  defining  a  inlet  channel  leading  from  the  above 
mentioned  inlet  aperture  defined  between  the  two  top 
weldings  21a  and  21b  and  into  the  aforementioned  inte- 

40  rior  ice  cube  chamber  in  the  ice  cube  bag  10.  The  inlet 
channel  is  substantially  designed  in  accordance  with 
the  technical  teachings  and  the  technical  principles 
defined  in  European  patent  No.  0  574  496  and  in  pub- 
lished  European  patent  application  No.  0  616  448  to 

45  which  reference  is  made,  and  these  two  publications  are 
hereby  incorporated  in  the  present  specification  by  ref- 
erence.  More  specifically,  the  inlet  channel  is  defined  by 
weldings  30  converging  from  the  inlet  aperture  towards 
the  inner  ice  cube  chamber  of  the  ice  cube  bag  which  at 

so  a  constriction  in  the  inlet  channel  extend  into  two  sym- 
metrically  positioned,  mainly  semicircular  weldings  32, 
the  transition  between  the  weldings  30  and  32  constitut- 
ing  the  aforementioned  constriction  in  the  inlet  channel 
which  constriction  is  further  limited  by  two  parallel  recti- 

55  linear  weldings  34.  The  lower  parts  of  the  semicircular 
weldings  32  are  extended  into  two  outwardly  sloping 
and  diverging  weldings  27  being  connected  to  the  two 
side  weldings  20,  these  two  outwardly  sloping  and 
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diverging  weldings  27  being  broken  for  producing  two 
upwardly  directed  channels  positioned  symmetrically  in 
relation  to  the  inlet  channel  which  aforementioned 
upwardly  directed  channel  are  defined  individually  by 
two  parallel  weldings  36  and  37  and  extend  into  respec- 
tive  expansion  chambers  40  being  defined  by  a  mainly 
elliptically  configurated  welding  38,  extended  into  a 
associated  side  welding  20  and  positioned  behind  a 
respective  rectilinear  welding  34.  The  expansion  cham- 
bers  40  and  the  associated  sets  of  parallel  weldings  36 
and  37  may  be  omitted. 
[0029]  The  aforementioned  weldings  30  converging 
towards  each  other  constitute  a  first  part  of  the  inlet 
channel  whereas  the  aforementioned  semicircular 
weldings  32  constitute  a  second  part  of  the  inlet  chan- 
nel.  As  it  is  evident  from  fig.  1a,  the  folded  parts  16  and 
1  8  of  the  foils  1  2  and  1  4  extend  downwardly  to  a  posi- 
tion  immediately  opposite  the  middle  of  the  second  part 
defined  by  the  aforementioned  elliptically  configurated 
weldings  38.  It  should  be  noted  that  also  other  positions 
of  the  lower  edges  1  7  and  1  9  of  the  folded  parts  1  6  and 
1  8,  respectively,  in  relation  to  the  semicircular-configu- 
rated  weldings  are  possible,  e.g.  as  described  and  illus- 
trated  in  the  above  mentioned  European  patent  and  in 
the  above  mentioned  published  European  patent  appli- 
cation.  Furthermore,  it  should  be  noted  that  the  folded 
parts  16  and  18  of  the  foils  12  and  14,  respectively,  may 
be  punched  away  so  that  the  folded  foil  material  only  is 
present  in  the  inlet  channel  proper  and  immediately  out- 
side  the  inlet  channel,  but  cut  away  along  the  outer 
sides  of  the  inlet  channel  where,  accordingly,  instead  of 
the  weldings  36  and  37  and  the  expansion  chambers 
40,  further  ice  cube  compartments  may  be  present  in 
accordance  with  the  teachings  of  the  present  invention 
as  it  will  be  described  in  the  following. 
[0030]  As  is  evident  from  fig.  1a,  the  aforementioned 
inner  compartmentalized  ice  cube  chamber  is  further- 
more  divided  into  three  sub-compartments  which  will  in 
the  following  be  designated  the  upper,  the  middle  and 
the  lower  sub-compartments,  respectively,  two  line 
weldings  26  extending  from  each  of  the  two  side  weld- 
ings  20  inwardly  towards  the  middle  line  of  the  ice  cube 
bag.  These  in  total  four  line  weldings  26  have  a  length 
constituting  less  than  half  of  the  inner  free  width 
between  the  side  weldings  20  so  that  between  each  pair 
of  the  line  weldings  26,  which  are  aligned,  an  aperture 
is  formed  between  the  adjacent  sub-compartments  for 
allowing  water  to  flow  from  the  upper  sub-compartment, 
further  down  into  the  middle  sub-compartment  and  still 
further  down  into  the  lower  sub-compartment. 
[0031]  The  individual  sub-compartments,  i.e.  the 
above  mentioned  three  sub-compartments,  are  further- 
more  divided  into  eight  ice  cube  compartments  each  by 
means  of  point  weldings,  four  sets  of  horizontal  point 
weldings  and  three  double  sets  of  perpendicular  point 
weldings  being  provided  in  each  of  the  three  sub-com- 
partments.  In  this  context,  the  expression  horizontal 
point  weldings  is  to  be  construed  a  expression  not  refer- 

ring  to  the  individual  point  weldings  being  horizontal,  as 
the  point  weldings  are  of  circular  or  approximately  circu- 
lar  configuration,  but  on  the  contrary  expressing  that  the 
line  or  other  curve  on  which  the  point  weldings  are  posi- 

5  tioned  extend  in  a  horizontal  or  substantially  horizontal 
orientation.  Correspondingly,  the  expression  perpendic- 
ular  point  weldings  is  to  be  construed  so  that  the  point 
weldings  in  question  are  positioned  on  a  curve,  prefera- 
bly  a  line,  extending  in  a  perpendicular  or  approximately 

10  perpendicular  orientation.  The  three  double  sets  of  per- 
pendicular  point  weldings  and  the  four  sets  of  horizontal 
point  weldings  in  each  sub-compartment  meet  in  areas 
constituting  connection  areas  between  the  ice  cube 
compartments  in  which  connection  areas  weldings  con- 

15  necting  the  two  foils  12  and  14  with  each  other  are  not 
provided. 
[0032]  The  point  weldings  in  the  four  sets  of  horizontal 
point  weldings  and  correspondingly  the  point  weldings 
in  the  three  double  sets  of  perpendicular  point  weldings 

20  adjoining  the  connection  areas  mentioned  are  made 
with  a  larger  extension  than  the  other  point  weldings. 
Each  of  the  four  sets  of  horizontal  point  weldings  thus 
constitutes  five  point  weldings  designated  the  reference 
numeral  22  which  point  weldings  are  typically  of  the  size 

25  0.1-5  mm,  such  as  0.5  -  1  mm,  e.g.  0.6  -  0.9,  preferably 
approximately  0.9  mm,  the  two  sets  of  horizontal  point 
weldings  adjoining  the  side  weldings  20  each  constitut- 
ing  a  sixth  point  welding  22.  Each  of  these  two  sets  of 
point  weldings  adjoining  the  side  weldings  20  consti- 

30  tutes  two  point  weldings  designated  the  reference 
numeral  23  which  point  weldings  have  a  larger  diameter 
compared  to  the  point  weldings  22,  typically  a  diameter 
of  more  than  0.5  mm,  such  as  more  than  1  mm,  e.g.  a 
diameter  of  1  -  1  .5  mm,  e.g.  a  diameter  of  1  .1  -  1  .3  mm, 

35  preferably  a  diameter  of  1  .  1  mm.  Each  of  the  two  middle 
sets  of  horizontal  point  weldings  constitutes,  as  it  will  be 
evident  from  the  description  below,  five  point  weldings 
22  and  two  point  weldings  23.  The  three  double  sets  of 
perpendicular  point  weldings  each  comprises,  corre- 

40  sponding  to  the  two  middle  sets  of  horizontal  point  weld- 
ings  5,  point  weldings  24  corresponding  to  the  point 
weldings  22  and  two  point  weldings  25  corresponding  to 
the  point  weldings  23. 
[0033]  The  above  described  first  preferred  embodi- 

45  ment  of  the  ice  cube  bag  1  0  is  illustrated  in  a  plane  con- 
dition  where  the  two  foils  12  and  14  are  positioned 
abutting  planely  on  each  other,  the  inner  ice  cube  com- 
partments  of  the  ice  cube  bag  and  correspondingly  the 
inlet  channel  and  the  expansion  chambers  being  partly 

so  filled  with  air,  but  is  illustrated  in  a  non-filled  condition, 
i.e.  in  a  condition  in  which  water  has  not  yet  been  filled 
into  the  interior  of  the  bag. 
[0034]  In  fig.  1b  the  upper  part  of  the  ice  cube  bag  10 
is  illustrated  in  a  sectional  view  along  the  line  l-l  in  fig. 

55  1a  illustrating  the  two  foils  12  and  14,  the  two  folded 
parts  1  6  and  1  8  of  the  foils  and  the  lower  edges  1  7  and 
1  9  of  these  folded  foil  parts  1  6  and  1  8.  Furthermore,  in 
fig.  1b  the  total  of  seven  weldings  are  illustrated  in  the 
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upper  perpendicular  point  welding  set  comprising  two 
point  weldings  25  and  five  point  weldings  24  positioned 
between  these  two  point  weldings  25. 
[0035]  The  difference  in  size  between  the  point  weld- 
ings  22  and  23  and  correspondingly  the  point  weldings 
24  and  25  are  conditioned  by  a  desire  to  have  no  imme- 
diately  neighbouring  point  weldings,  i.e.  the  point  weld- 
ings  23  and  25,  are  not  torn  apart  during  filling  with 
water  and  during  freezing  of  the  water,  as  it  must  be 
recalled  that  when  called  below  4°C  water  expands  and 
continues  to  expand  during  freezing,  causing  a  given 
quantity  of  liquid  contained  in  the  interior  of  the  ice  cube 
bag  during  freezing  to  expand  and  thus  exercising  a 
larger  pressure  in  the  interior  of  the  bag  and  thus  a  con- 
ditioned  larger  pull  in  the  weldings  defining  the  interior 
of  the  ice  cube  bag  and  dividing  the  interior  of  the  ice 
cube  bag  into  individual  ice  cube  compartments. 
[0036]  Fig.  2  illustrates  the  first  and  preferred  embod- 
iment  of  the  ice  cube  bag  1  0  illustrated  in  figs.  1  a  and  1  b 
after  the  ice  cube  bag  10  has  been  filled  with  water,  has 
been  brought  to  close  by  means  of  self-closure  effect  as 
described  in  the  above  mentioned  European  patent  and 
the  above  mentioned  published  European  patent  appli- 
cation  and  after  the  water  contained  in  the  interior  of  the 
ice  cube  bag  and  contained  in  the  closure  pockets 
defined  behind  the  folded  parts  16  and  18  of  the  foils  12 
and  14,  respectively,  has  been  frozen.  During  the  filling 
with  water  the  individual  ice  cube  compartments  in  the 
three  sub-compartments  of  the  ice  cube  bag  are  filled 
with  water,  and  the  water  fills  the  interior  of  the  inlet 
channel  whereupon  it  runs  into  the  aforementioned  clo- 
sure  pockets  when  the  bag  is  turned  upside  down.  Dur- 
ing  the  filling  of  the  ice  cube  bag  with  water,  the  water 
will  usually  not  extend  into  the  two  expansion  chambers 
which  are  not  vented  whereafter  minor  air  pockets  will 
be  confined  in  these  expansion  chambers.  When  the  ice 
cube  bag  is  thereafter  turned  upside  down  for  produc- 
tion  of  the  self  -closure  function  the  air  in  these  air  pock- 
ets  is  let  out  and  distributed  in  the  interior  of  the  ice  cube 
bag  causing,  correspondingly,  water  to  penetrate  into 
the  expansion  chambers  40.  In  this  way,  the  liquid  pres- 
sure  in  the  interior  of  the  ice  cube  bag  is  reduced.  Dur- 
ing  freezing  the  water  expands  as  explained  above, 
causing  the  foils  of  the  ice  cube  bag  to  be  suspended  as 
the  foils  do  not  burst  due  to  expansion  of  the  water, 
because  of  the  pressure  reduction  provided  by  the 
expansion  chambers  40,  cf.  the  above  explanation.  In 
fig.  2,  the  ice  lumps  produced  by  the  water  which  has 
penetrated  into  the  expansion  chambers  and  frozen  into 
ice  therein  are  designated  the  reference  numeral  42  and 
above  these  ice  lumps  a  specific  minor  space  of  air  is 
illustrated.  Thus,  it  has  to  be  recalled  that  during  ordi- 
nary  use,  which  is  also  a  provision  in  connection  with 
the  frozen  bag  illustrated  in  fig.  2,  the  ice  cube  bag  is 
positioned  in  a  deep  freezer  or  a  freezer  locker  resting 
on  one  of  the  foil  walls,  or  rather  the  most  backward  and 
not  visible  foil  wall  in  fig.  2. 
[0037]  After  freezing  of  the  water  as  described  above 

the  individual  ice  cube  compartments  will  be  tightly  dis- 
tended  by  the  ice  cube  confined  in  the  ice  cube  com- 
partment  in  question.  Beside  the  individual  ice  cube 
compartment,  the  areas  between  the  ice  cube  compart- 

5  ments,  i.e.  between  the  point  weldings  23  and  25,  are 
filled  with  ice  distending  the  intermediate  foil  and 
through  the  foil  perform  a  pull  in  these  point  weldings 
and  the  intermediate  point  weldings  22  and  24,  and  sim- 
ilarly  the  distension  of  the  foils  correspondingly  condi- 

w  tions  pulls  in  the  confining  line  weldings,  i.e.  the  two  side 
weldings  20,  the  bottom  welding  21  ,  the  outwardly  slop- 
ing  and  diverging  weldings  27  and  the  compartmenta- 
tion  line  weldings  26.  Thus,  in  accordance  with  the 
teachings  of  the  present  invention  it  has  surprisingly 

15  turned  out  that  this  distension  of  the  foils  in  combination 
with  the  limited  area  extension  of  the  point  weldings  22, 
23,  24  and  25  illustrated  in  fig.  1a  makes  a  simple  and 
predictable  tearing  apart  of  the  foils  12  and  14  possible 
for  the  purpose  of  taking  out  the  ice  cubes  from  the  irtte- 

20  rior  of  the  ice  cube  bag. 
[0038]  In  figs.  3a  and  3b  this  phenomenon  is  illus- 
trated.  In  fig.  3a  the  middle  sub-compartment  in  the  ice 
cube  bag  10  illustrated  in  fig.  2  is  folded  around  an 
imaginary  line  through  the  middlemost  horizontal  point 

25  weldings  in  the  ice  cube  bag,  causing  the  exterior  foil, 
i.e.  the  foil  12,  to  be  distended  above  the  ice  cubes  12 
confined  behind  the  foil  12.  In  this  manner,  a  pull  in  the 
foil  12  is  performed  which  is  in  fact  concentrated  in  the 
point  weldings  lying  at  the  folding  line  and  thus  the  fold- 

30  ing  of  the  ice  cube  bag  results  in  tearing  apart  of  these 
point  weldings  as  the  foil  1  2  is  torn  free  of  point  weldings 
so  that  in  the  foil  a  number  of  perforations  33  are  pro- 
duced  in  places  originally  and  until  folding  of  the  ice 
cube  bag  being  provided  with  point  weldings.  Thus,  as 

35  illustrated  in  fig.  3a,  the  material  from  the  point  weldings 
will  be  torn  free  of  the  foil  1  2  and  thereafter  be  in  contact 
with  the  foil  14  lying  behind. 
[0039]  When  being  continuously  folded,  the  stretching 
of  the  foil  1  2  produces  a  further  stretching  in  the  pro- 

40  duced  perforations  44  which  ultimatively  as  illustrated  in 
fig.  3b  provides  a  complete  tearing  apart  of  the  foil  12 
according  to  a  line  through  the  perforations  44 
described  above  with  reference  to  fig.  3a.  In  fig.  3b  the 
broken  edge  of  one  of  the  halves  of  the  foil  12  is  desig- 

ns  nated  the  reference  numeral  46.  Hereafter,  the  total  of 
eight  ice  cubes,  one  of  which  is  designated  the  refer- 
ence  numeral  48  and  which  was  previously  confined  in 
the  middle  sub-compartment  of  the  ice  cube  bag  10,  are 
accessible  and  may  immediately  be  taken  out  of  the 

so  broken  ice  cube  bag  10.  In  this  connection  it  should  be 
noted  that  when  folding  the  ice  cube  bag  it  is  possible  by 
means  of  a  very  small  force  to  provide  an  extremely 
large  force  in  the  areas  of  the  foils  abutting  on  the  hori- 
zontal  point  weldings  as  by  folding  the  ice  cube  bag  a 

55  substantially  torque  arm  is  utilized  compared  to  the 
torque  arm  transmitting  the  pull  to  the  point  weldings 
locally  opposite  the  individual  point  weldings. 
[0040]  Fig.  4a  is  a  sectional  and  more  detailed  illustra- 

9 



15 EP  0  927  859  A2 16 

tion  of  the  tearing  apart  of  the  point  weldings  in  fig.  3a 
during  the  first  part  of  the  tearing  apart  or  opening  of  the 
ice  cube  bag  1  0,  fig.  4a  illustrating  how  the  distension  of 
the  upper  foil  12  and  tightening  of  the  foil  above  the  ice 
cubes  produce  a  tearing  away  of  the  foil  12  from  the 
point  welded  areas  and  result  in  the  generation  of  perfo- 
rations  44  in  the  foil  12.  The  further  folding  of  the  ice 
cube  bag  10  as  illustrated  in  fig.  4b  provides  a  continu- 
ous  stretching  of  the  foil  12  which  ultimatively  cracks  in 
the  line  46  through  the  perforations  44  illustrated  in  fig. 
4a. 
[0041  ]  Fig.  5  is  an  illustration  of  a  second  embodiment 
of  the  ice  cube  bag  according  to  the  present  invention. 
This  second  embodiment  is  designated  in  its  entirety 
the  reference  numeral  10'  and  differs  from  the  embodi- 
ment  10  described  above  with  reference  to  figs.  1a,  1b 
and  2  of  the  drawing  in  that  the  line  weldings  26  are 
omitted,  in  that  a  total  of  five  crosswise  or  horizontal 
sets  of  weldings  each  consisting  of  thirty-nine  point 
weldings  22  positioned  in  identical  small  mutual  dis- 
tances  have  instead  been  provided  and  that  each  of  the 
perpendicular  sets  of  point  weldings  consists  of  four 
point  weldings  25.  Thus,  in  accordance  with  the  teach- 
ings  of  the  present  invention  it  has  been  realized  that 
not  only  the  specific  size  of  a  point  welding  in  relation  to 
the  foil  thickness  and  the  specific  foil  material  determine 
the  tearing  apart  function,  including  the  first  perforation 
as  described  above  with  reference  to  fig.  4a  and  figs.  4b, 
but  also  other  factors,  including  the  distance  between 
the  point  weldings  mutually  and  their  distance  to  other 
weldings  either  line  weldings  or  point  weldings,  are  of 
importance  to  and  decisive  with  respect  to  whether  the 
point  welding  -  after  the  interior  of  the  ice  cube  bag  has 
been  filled  with  water  and  after  the  water  has  been  fro- 
zen  into  ice  cubes  -  may  perform  the  perforation  func- 
tion  illustrated  in  fig.  4a  as  well  as  the  tearing  apart 
function  illustrated  in  fig.  4b. 
[0042]  In  fig.  5  the  small  distance  between  the  rela- 
tively  small  point  weldings  22  in  the  crosswise  five  sets 
of  weldings  22  provides  that  a  folding  of  the  ice  cube 
bag  around  a  line  through  these  relatively  small  point 
weldings  22  positioned  in  a  small  mutual  distance  will 
produce  a  tearing  apart  of  the  bag  as  illustrated  in  fig. 
6a  and  functionally  corresponding  to  the  above  descrip- 
tion  with  reference  to  fig.  4a  and  4b. 
[0043]  Correspondingly,  the  relatively  big  distance 
between  the  relatively  big  point  weldings  25  in  the  per- 
pendicular  compartmentation  of  the  ice  cube  bag  10' 
conditions  that  unless  the  bag  is  exposed  to  even 
extremely  big  foldings  these  point  weldings  25  will  only 
allow  and  make  possible  a  perforation  of  the  foil  wall  as 
illustrated  in  fig.  6b  corresponding  to  the  above  descrip- 
tion  with  reference  to  fig.  4a,  allowing  the  ice  cube  bag 
10'  illustrated  in  fig.  5  to  be  handled  in  such  a  manner 
that  firstly  the  ice  cube  bag  10'  is  folded  or  bended  in 
lines  through  the  straight  point  weldings  25  causing 
these  point  weldings  to  be  torn  apart  for  generating  per- 
forations  and  eliminating  of  the  perpendicular  compart- 

mentation  whereafter  a  folding  of  the  ice  cube  bag  in  a 
line  through  the  point  weldings  22  will  tear  apart  the  foil 
walls  as  illustrated  in  fig.  6a  and  allow  admission  imme- 
diately  to  the  eight  detached  ice  cubes  inside  the  tear- 

5  ing  line. 
[0044]  Fig.  7a  is  a  third  embodiment  of  the  ice  cube 
bag  according  to  the  present  invention  which  third 
embodiment  is  designated  in  its  entirety  the  reference 
numeral  10".  This  third  embodiment  differs  from  the 

10  above  first  and  preferred  embodiment  described  with 
reference  to  fig.  1a,  1b  and  2  of  the  drawing  in  that  the 
four  horizontal  line  weldings  26  have  been  omitted  and 
replaced  by  two  further  sets  of  horizontal  point  weldings 
corresponding  to  the  three  sets  of  horizontal  point  weld- 

15  ings  described  above  with  reference  to  fig  1  a  and  pro- 
duced  in  the  three  sub-compartments  in  the  first 
embodiment  illustrated  in  fig.  1a.  The  third  embodiment 
of  the  ice  cube  bag  according  to  the  present  invention 
illustrated  in  fig.  7a  furthermore  differs  from  the  embod- 

20  iment  described  with  reference  to  fig.  1a  in  that  the 
number  of  point  weldings  in  the  sets  of  horizontal  and 
perpendicular  point  weldings  differs  from  the  above 
described  number.  Thus,  tests  performed  by  the  inven- 
tor  has  proved  that  also  the  number  of  point  weldings 

25  may  be  of  importance  firstly  to  the  pressure  resistance 
of  the  ice  cube  bag  as  the  distension  of  the  foil  in  the 
individual  ice  cube  compartments  produces  a  largest 
force  component  or  a  largest  pull  in  the  middle  of  the 
side  edge  of  the  individual  ice  cube  compartments.  If, 

30  accordingly,  a  point  welding  is  present  in  the  middle  of 
the  side  edge  of  an  ice  cube  compartment,  this  point 
welding  will  be  exposed  to  the  greatest  stress  and  there- 
fore  the  pressure  resistance  of  the  ice  cube  bag  may  be 
increased  by  avoiding  placing  any  point  welding  in  this 

35  middle  point  and  accordingly  make  the  horizontal  and 
the  perpendicular  point  weldings  in  an  even  number, 
e.g.  four,  six  or,  as  illustrated  in  fig.  7a,  eight  point  weld- 
ings  in  the  sets  of  horizontal  as  well  as  perpendicular 
point  weldings.  Additionally,  this  third  embodiment  dif- 

40  fers  from  the  two  embodiments  previously  described  in 
that  the  outwardly  sloping  and  diverging  weldings  27 
illustrated  in  figs.  1a  and  5  have  been  replaced  by  recti- 
linear  line  weldings  27'. 
[0045]  The  third  embodiment  illustrated  in  fig.  7a  may 

45  in  accordance  with  the  teachings  of  the  present  inven- 
tion  be  handled  in  numerous  alternative  ways,  the  hori- 
zontal  sets  of  point  weldings  enabling  a  tearing  apart  of 
the  ice  cube  bag  in  a  line  through  such  a  set,  and  the 
perpendicular  sets  of  point  weldings  enabling  a  tearing 

so  of  the  bag  in  a  perpendicular  line  through  such  a  set  of 
perpendicular  point  weldings.  Alternatively,  by  twisting 
the  ice  cube  bag  as  it  will  be  described  below  with  refer- 
ence  to  fig.  15,  it  is  possible  to  produce  a  tearing  apart 
of  the  point  weldings  without  simultaneous  tearing  apart 

55  of  the  foils  and  thus  a  conversion  of  the  compartmental- 
ized  ice  cube  bag  into  a  non-compartmentalized  ice 
cube  bag,  the  individual  point  weldings  in  the  horizontal 
as  well  as  the  perpendicular  point  weldings  being  thus 
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solely  exposed  to  a  stress  providing  a  perforation  of  one 
of  the  foil  walls  corresponding  to  the  above  description 
with  reference  to  fig.  4a  of  the  drawing. 
[0046]  Fig.  7b  is  an  illustration  of  a  detail  of  the  third 
modified  embodiment  of  the  ice  cube  bag  according  to  s 
the  present  invention  in  relation  to  the  one  described 
above  with  reference  to  fig.  7a.  The  above  described 
line  weldings,  i.e.  the  side  weldings  20,  the  bottom  weld- 
ing  21,  the  top  weldings  21a  and  21b  and  the  weldings 
27',  30,  32,  34  and  38  may  in  accordance  with  the  to 
teachings  of  the  invention  be  produced  as  uninterrupted 
line  weldings  or  alternatively  be  produced  as  a  combi- 
nation  of  tightly  positioned  point  weldings  positioned  in 
one  line  or  several  sets  of  lines  as  illustrated  in  fig.  7b. 
Fig.  7b  is  an  illustration  of  a  lower  right-hand  corner  of  a  15 
modified  embodiment  of  the  third  embodiment  10"  of 
the  ice  cube  bag  according  to  the  present  invention  in 
which  the  side  welding  20  and  the  bottom  welding  21 
have  been  replaced,  each  by  two  series  of  displaced 
point  weldings  of  the  same  geometrical  extension  as  the  20 
above  described  point  weldings  22  and  24.  Two  point 
weldings  in  the  inner  and  the  outer  rows,  respectively,  of 
these  two  series  of  point  weldings,  together  constituting 
the  side  welding,  are  designated  the  reference  numeral 
20'  and  20",  respectively.  These  two  series  of  point  25 
weldings  displaced  in  relation  to  each  other  produce  a 
distension  of  the  foils  when  the  ice  cube  bag  is  filled  with 
water  so  that  the  foils  are  being  pressed  together  and 
held  tightly  at  the  water  pressures  which  are  produced 
by  the  water  column  in  the  interior  of  the  ice  cube  bag.  30 
[0047]  Fig.  8  is  an  illustration  of  a  fourth  embodiment 
of  the  ice  cube  bag  according  to  the  present  invention 
which  fourth  embodiment  is  designated  in  its  entirety 
the  reference  numeral  10'".  This  fourth  embodiment  of 
the  ice  cube  bag  according  to  the  present  invention  dif-  35 
fers  from  the  above  described  first  and  the  above 
described  third  embodiment  in  that  centrally  in  the  ice 
cube  bag  two  line  segment  configurated  cross  weldings 
26'  are  provided  for  obtaining  a  bipartition  of  the  interior 
of  the  ice  cube  bag.  Additionally,  this  fourth  embodiment  40 
of  the  ice  cube  bag  10'"  allows  a  handling  of  the  ice 
cube  bag  after  freezing  of  the  ice  cubes  in  accordance 
with  the  handling  described  with  reference  to  fig.  2  or 
alternatively  the  handling  described  above  with  refer- 
ence  to  fig.  7a,  i.e.  either  a  taking  out  by  means  of  tear-  45 
ing  out  of  ice  cubes  from  one  of  the  halves  of  the  interior 
of  the  ice  cube  bag  or  an  elimination  of  the  compart- 
mentation  in  one  of  the  half  compartments  or  both  of  the 
half  compartments  in  the  interior  of  the  ice  cube  bag. 
[0048]  Fig.  9  is  an  illustration  of  a  fifth  embodiment  of  so 
the  ice  cube  bag  according  to  the  present  invention. 
This  fifth  embodiment  is  designated  in  its  entirety  the 
reference  numeral  10IV.  Like  the  previously  described 
embodiments,  the  ice  cube  bag  1  0IV  is  a  so-called  self- 
closure  bag  and  is  constituted  by  the  above  described  55 
two  foils  12  and  14  with  associated  folded  parts  16  and 
18.  Correspondingly,  the  fifth  embodiment  illustrated  in 
fig.  9  constitutes  the  two  side  weldings  20,  the  bottom 

welding  21,  the  two  top  weldings  21a  and  21b  and  the 
inlet  channel  defining  welding  sets  30,  32  and  34.  Fur- 
thermore,  the  ice  cube  bag  10IV  has  two  horizontal  line 
weldings  27'  corresponding  to  the  extensions  of  the 
semicircular  weldings  32  described  above  with  refer- 
ence  to  fig.  7a,  the  weldings  27'  being  interrupted  for 
generating  two  expansion  chambers  40'  on  each  side  of 
the  inlet  channel.  The  ice  cube  compartments  of  the 
interior  of  the  ice  cube  bag  are  divided  into  four  column- 
shaped  sub-compartments  by  means  of  three  sets  of 
perpendicular  weldings  29  extending  from  positions 
above  the  bottom  welding  21,  not  illustrated  in  fig.  9, 
until  positions  immediately  below  the  cross  weldings  27' 
and  each  constituting  of  a  large  number  of  slopingly 
positioned  line  segment-shaped  individual  weldings  in 
total  constituting  a  line  welding  in  accordance  with  the 
teachings  of  the  present  invention.  The  perpendicular 
weldings  29  may  alternatively  be  constituted  by  point 
weldings  or  line  segments.  Like  the  previously 
described  four  embodiments,  the  ice  cube  bag  10IV  is  an 
ice  cube  bag  for  production  of  twenty-four  ice  cubes  and 
each  the  four  column-shaped  sub-compartments  are, 
accordingly,  by  means  of  four  individual  sets  of  horizon- 
tal  point  weldings  22  divided  into  six  ice  cube  compart- 
ments.  These  sets  of  horizontal  point  weldings  are 
produced  and  configurated  identically  with  the  horizon- 
tal  point  weldings  22  described  above  with  reference  to 
fig.  1a  in  the  first  embodiment  of  the  ice  cube  bag 
according  to  the  invention  illustrated  in  fig.  1a. 
[0049]  The  fifth  embodiment  1  0IV  is  characterized  by 
being  provided  with  tearing  apart  instructions  which  are 
arranged  as  a  perforation  52  extending  from  the  top  of 
the  ice  cube  bag  through  the  top  weldings  21a  and  21b 
and  down  to  the  weldings  27',  these  perforations  being 
so  to  speak  confined  between  the  two  sets  of  parallel 
line  weldings  49  and  50  which  at  the  same  time  serve 
the  purpose  of  preventing  water  from  the  expansion 
chambers  40  from  penetrating  out  through  the  perfora- 
tions  52.  The  fifth  embodiment  of  the  ice  cube  bag 
according  to  the  invention  illustrated  in  fig.  9  is  filled  in 
the  same  way  as  the  above  described  four  embodi- 
ments  and  is  closed  by  utilizing  the  self  -closure  function 
described  in  the  above  mentioned  European  patent  and 
the  above  mentioned  European  patent  application. 
[0050]  After  freezing,  the  ice  cube  bag  1  0IV  may  imme- 
diately  be  torn  apart  as  illustrated  in  fig.  10,  the  ice  cube 
bag  being  torn  apart  in  the  perforations  52  causing  the 
tearing  apart  to  continue  down  through  the  correspond- 
ing  welding  29.  Admission  to  the  twelve  ice  cubes  con- 
fined  in  one  of  the  halves  of  the  ice  cube  bag  is  obtained 
by  tearing  apart  the  ice  cube  bag  in  the  one  side,  i.e.  on 
the  right-hand  or  the  left-hand  side  af  the  inlet  channel 
ad  further  down  through  the  welding  29  lying  in  continu- 
ation  of  the  perforations  52.  These  twelve  ice  cubes  may 
immediately  be  taken  out  by  using  the  foil  tearing  tech- 
nique  as  described  above  with  reference  to  figs.  4a  and 
6b  of  the  drawing  for  release  of  the  individual  ice  cubes. 
It  should  be  noted  that  this  division  of  the  individual  ice 
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cubes  or  separation  of  the  ice  cubes  from  each  other  by 
tearing  apart  one  of  the  foils,  e.g.  the  foil  12  as  illus- 
trated  in  figs.  4a  and  6b,  may  instead  be  used  for  sepa- 
rating  the  individual  ice  cubes  from  each  other  before 
the  ice  cube  bag  is  torn  apart  by  use  of  the  above 
described  perforations  52. 
[0051]  Fig.  11  is  an  illustration  of  the  sixth  embodi- 
ment  of  the  ice  cube  bag  according  to  the  present  inven- 
tion  designated  in  its  entirety  the  reference  numeral 
10v'.  This  embodiment  substantially  corresponds  to  the 
third  embodiment  10'"  described  above  with  reference 
to  fig.  7a  of  the  drawing,  the  point  weldings  22,  23,  24 
and  25  in  the  sixth  embodiment  10v  illustrated  in  fig.  1  1 
having  been  replaced  by  small  rectangular  weldings 
having  substantially  the  same  area  extension  as  the 
above  described  point  weldings  22  and  24.  The  com- 
partmentalized  weldings  in  the  ice  cube  bag  10v  com- 
prises  sets  of  rectangular-configurated  weldings  22' 
positioned  in  a  horizontal  line  with  the  longitudinal  axis 
of  the  individual  rectangle  perpendicular  on  the  horizon- 
tal  line  in  question.  The  weldings  in  the  perpendicular 
ice  cube  compartments  in  the  ice  cube  bag  1  0V  are,  on 
the  contrary,  positioned  with  the  individual  rectangles  in 
the  rectangle-configurated  weldings  24'  positioned  in 
accordance  with  the  direction  of  the  compartmentation 
line,  i.e.  with  the  individual  rectangular-configurated 
weldings  24'  in  continuation  of  each  other.  In  accord- 
ance  with  the  teachings  of  the  invention,  this  different 
orientation  of  the  rectangle-configurated  weldings  22' 
and  24'  provides,  corresponding  to  the  above  descrip- 
tion  with  reference  to  fig.  5  of  the  drawing,  a  difference 
in  the  tendency  to  enable  a  tearing  apart  in  accordance 
with  the  rectangle-configurated  weldings,  the  ice  cube 
bag  10v  illustrated  in  fig.  11  demonstrating  larger  ten- 
dency  to  be  able  to  be  torn  apart  according  to  the  per- 
pendicular  rectangle-configurated  weldings  24' 
positioned  in  continuation  of  each  other  and  thus  having 
a  smaller  mutual  distance  than  the  horizontal  rectangle- 
configurated  weldings  22',  preferably  constituting 
instructions  for  elimination  of  the  compartmentation  of 
the  ice  cube  bag  in  accordance  with  the  technique 
described  above  with  reference  to  fig.  4a  and  6  of  the 
drawing. 
[0052]  Figs.  12  and  13  are  illustrations  of  a  seventh 
and  an  eighth  embodiment,  respectively,  of  the  ice  cube 
bag  according  to  the  present  invention  designated  the 
reference  numerals  1  0VI  and  1  0V",  respectively.  Like  the 
above  described  embodiments  these  two  embodiments 
are  produced  from  the  above  described  foils  1  2  and  1  4 
and  assembled  by  means  of  the  side  weldings  20,  the 
bottom  welding  21  and  the  two  top  weldings  21a  and 
21b  already  described.  The  two  ice  cube  bags  10VI  and 
10v"  are  provided  with  the  two  above  described  out- 
wardly  sloping  and  diverging  weldings  27,  however, 
unlike  the  embodiments  described  above  these  are  not 
provided  with  breakouts. 
[0053]  The  inner  compartmentalized  ice  cube  com- 
partments  in  the  seventh  and  the  eighth  embodiments, 

1  0VI  and  1  0V",  respectively,  is  by  the  way  produced  sub- 
stantially  in  accordance  with  the  compartmentation 
illustrated  in  fig.  7a  of  the  drawing  with  horizontal  and 
perpendicular  point  weldings  22,  23  and  24,  25,  respec- 

5  tively,  the  seventh  embodiment  illustrated  in  fig.  12 
being  produced  with  a  single  central  perpendicular  line 
welding  28,  whereas  the  eighth  embodiment  10v"  illus- 
trated  in  fig.  13  is  besides  the  central  perpendicular  line 
welding  28  provided  with  a  horizontal  line  welding  26" 

10  crossing  the  perpendicular  line  welding  28,  but  without 
being  in  connection  with  the  side  weldings  20  and  thus 
establishing  connection  from  the  upper  half  of  the  inner 
ice  cube  compartment,  i.e.  the  half  of  the  inner  ice  cube 
compartment  positioned  above  the  line  weldings  26"  to 

15  the  lower  half  provided  below  the  line  welding  26". 
[0054]  The  inlet  parts  in  the  seventh  and  eighth 
embodiments  of  the  ice  cube  bag  according  to  the 
present  invention  illustrated  in  figs.  12  and  13  of  the 
drawing,  respectively,  are  provided  with  an  inlet  channel 

20  of  a  configuration  substantially  corresponding  to  the 
inlet  channel  configuration  described  above  with  refer- 
ence  to  fig.  1a  of  the  drawing.  The  inlet  channel  in  the 
ice  cube  bags  1  0VI  and  1  0V"  is  thus  defined  by  two  weld- 
ings  30  converging  from  the  inlet  channel  towards  the 

25  inner  ice  cube  compartment  of  the  ice  cube  bag, 
extending  into  two  quadrant-configurated  weldings  32' 
at  the  constriction  defined  by  these  weldings.  In  the  con- 
striction  two  rectilinear  weldings  34'  are,  furthermore, 
provided  which  compared  to  the  above  described  recti- 

30  linear  weldings  34  illustrated  in  fig.  1a  only  extend 
inwardly  from  the  constriction  towards  the  inner  ice 
cube  compartment  of  the  ice  cube  bag.  Above  the  con- 
striction,  two  point  weldings  35  are  provided  serving  the 
purpose  of  keeping  the  foils  together  in  the  inlet  chan- 

35  nel.  In  the  two  embodiments  10VI  and  10v"  illustrated  in 
figs.  12  and  13  of  the  drawing,  respectively,  the  right- 
hand  welding  30  is  broken  for  establishment  of  connec- 
tion  with  an  S-shaped  chamber  40"  serving  the  purpose 
of  producing  an  expansion  chamber  corresponding  to 

40  the  above  described  expansion  chambers  40.  Similarly, 
the  left-hand  quadrant-configurated  welding  32'  is  bro- 
ken  for  establishment  of  connection  with  another  expan- 
sion  chamber  40"',  in  which  a  number  of  point  weldings 
54  is  similarly  provided  for  limitation  of  the  volume  of  the 

45  quantity  of  liquid  which  may  expand  into  this  expansion 
chamber. 
[0055]  The  embodiments  10VI  and  10v"  illustrated  in 
figs.  12  and  13,  respectively,  are  moreover  adapted  to 
be  torn  apart  by  tearing  away  the  inlet  channel  of  the  ice 

so  cube  bag  after  that  the  water  contained  in  the  ice  cube 
bag  is  frozen  into  ice.  Corresponding  to  the  above 
described  perforations  52,  for  this  tearing  apart  function 
perforations  52'  have  been  provided  extending  from  the 
side  weldings  20  inwardly  towards  the  quadrant-config- 

55  urated  weldings  32',  the  perforations  not  extending  past 
these  line  weldings,  and  similarly,  for  limitation  of  the 
perforations  52'  corresponding  to  the  line  weldings  49 
and  50  illustrated  in  fig.  9,  line  weldings  56  and  58  are 
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provided  connecting  the  line  weldings  20  with  the  quad- 
rant-configurated  weldings  32'  and  furthermore  reinforc- 
ing  the  foil  material  behind  or  immediately  abutting  on 
the  perforations  52'. 
[0056]  The  self-closure  bags  illustrated  in  figs.  12  and 
13  are  filled  with  water  and  closed  in  the  above 
described  manner  ad  more  detailed  as  described  in  the 
above  mentioned  European  patent  and  above  men- 
tioned  published  European  patent  application  whereaf- 
ter  the  water  contained  in  the  inner  ice  cube 
compartments  of  the  ice  cube  bag  in  question  is  brought 
to  freeze  by  the  ice  cube  bag  in  question  being  posi- 
tioned  in  a  deep  freezer,  a  freeze  locker  or  in  another 
room  cooled  down  to  below  the  freezing  point.  After  the 
water  in  the  individual  ice  cube  compartments  has  fro- 
zen  into  ice  cubes,  the  entire  inlet  part,  i.e.  the  area 
above  the  perforations  52'  in  the  ice  cube  bags  10VI  and 
1  0V"  may  be  torn  apart  for  allowing  admission  to  the  ice 
cubes  contained  in  the  interior  of  the  ice  cube  bag 
through  the  thus  torn  apart  second  segment  of  the  inlet 
channel,  the  individual  ice  cubes  being  able  to  be 
manipulated  and  taken  out  from  the  ice  cube  bag  by  uti- 
lizing  the  foil  separation  and  foil  tearing  apart  features 
which  are  conditioned  on  the  horizontal  and  perpendic- 
ular  point-configurated  weldings  in  the  inner  compart- 
mentalized  ice  cube  compartments  of  the  ice  cube  bag. 
[0057]  All  the  the  above  described  eight  embodiments 
are  so-called  self-closure  bags  and  are  furthermore 
bags  for  production  of  24  ice  cubes.  However,  it  should 
be  pointed  out  that  the  teaching  of  the  present  invention 
is  not  limited  to  self-closure  bags  and  is  not,  either,  lim- 
ited  to  a  specific  number  of  ice  cubes,  as  in  an  ice  cube 
bag  implemented  in  accordance  with  the  teachings  of 
the  present  invention  an  arbitrary  number  of  ice  cube 
compartments  may  be  arranged  for,  in  a  number 
smaller  or  bigger  than  24,  e.g.  1  2,  1  6,  1  8,  30  and  36  etc. 
Correspondingly,  the  inlet  part  of  the  ice  cube  bag  may 
be  produced  without  the  self-closure  function,  for  exam- 
ple  with  a  funnel-shaped  part  for  closing  by  means  of  a 
knot  closure  or  alternatively  by  means  of  a  knot  closure 
of  the  type  described  in  US  patent  No.  Re.  31.890,  to 
which  reference  is  made  and  which  US  patent  is  hereby 
incorporated  in  the  present  specification  by  reference. 
Furthermore,  it  should  be  noted  that  a  combination  of  a 
self-closure  bag  and  a  knot  bag  may  be  realized  by 
combining  e.g.  the  technical  principles  described  in  the 
above  mentioned  US  patent  and  the  technical  principles 
stated  in  the  above  mentioned  European  patent  and  the 
above  mentioned  European  patent  application.  By  com- 
bining  the  self  -closure  and  the  hot  closure  in  an  ice  cube 
bag,  the  special  advantage  may  be  obtained  that  in  the 
self  -closure  bag  it  becomes  possible  to  increase  the  liq- 
uid  inner  pressure  when  producing  the  knot  closure. 
[0058]  Fig.  14  is  an  illustration  of  a  ninth  embodiment 
of  the  ice  cube  bag  according  to  the  present  invention 
which  embodiment  is  designated  in  its  entirety  the  refer- 
ence  numeral  10VI".  This  ice  cube  bag  differs  from  the 
above  described  ice  cube  bags  in  that  the  ice  cube  bag 

constitutes  a  knot  bag,  i.e.  an  ice  cube  bag,  which  unlike 
the  above  described  self-closure  bags  is  closed  by  tying 
a  knot  by  means  of  flaps  provided  in  the  inlet  channel  of 
the  ice  cube  bags  in  accordance  with  the  technical 

5  teachings  described  in  the  above  mentioned  US  patent. 
Thus,  the  ice  cube  bag  10VI"  is,  unlike  the  above 
described  self-closure  bags,  produced  from  two  foils  of 
which  only  one,  i.e.  the  uppermost  positioned  foil  desig- 
nated  the  reference  numeral  12',  is  not  provided  with 

10  folded  parts  corresponding  to  the  above  described 
folded  parts  16  and  18  illustrated  in  fig.  14.  The  foils  in 
the  ice  cube  bag  1  0VI"  are  welded  together  by  means  of 
the  two  side  weldings  20,  the  bottom  welding  21  and  the 
two  top  weldings  21a  and  21b.  The  interior  of  the  ice 

15  cube  bag  is,  moreover,  limited  to  the  two  rectilinear 
weldings  27'  which  unlike  the  rectilinear  weldings  27' 
illustrated  in  fig.  7a  are  not  broken  for  establishment  of 
an  expansion  chamber.  On  the  contrary,  the  rectilinear 
weldings  27'  connect  the  side  weldings  20  with  two  rec- 

20  tilinear  weldings  30'  connecting  the  top  weldings  21a 
and  21b  with  the  above  mentioned  rectilinear  weldings 
27'.  Above  the  rectilinear  weldings  27',  cuts  designated 
the  reference  numeral  52"  or  perforations  correspond- 
ing  to  the  perforations  52'  illustrated  in  figs.  12  and  13 

25  and  extending  until  immediately  before  the  inwardly 
converging,  rectilinear  weldings  30'  together  constitut- 
ing  a  funnel-shaped  inlet  channel  are  made  from  the 
sides  of  the  ice  cube  bag.  The  ice  cube  compartment  of 
the  ice  cube  bag  illustrated  in  fig.  1  4  is  divided  into  three 

30  perpendicular  sub-compartments  by  means  of  two  per- 
pendicular  line  weldings  28  corresponding  to  the  per- 
pendicular  line  weldings  28  described  above  with 
reference  to  figs.  12  and  13  of  the  drawing.  Each  of  the 
individual  three  column  configurated  sub-compartments 

35  in  the  ice  cube  bag  1  0VI"  are,  moreover,  divided  into  six 
ice  cube  compartments  by  means  of  sets  of  horizontal 
point  weldings,  each  set  containing  in  total  ten  point 
weldings  22. 
[0059]  Thus,  the  ice  cube  bag  1  0viii  illustrated  in  fig.  1  4 

40  serves  the  purpose  of  producing  1  8  ice  cubes  which  for 
the  same  outer  dimensions  of  the  foils  as  for  the  above 
described  embodiments  condition  the  production  of 
larger  ice  cubes.  The  ice  cube  bag  10VI"  is  used  in  the 
following  way.  Water  is  poured  through  the  funnel  con- 

45  stituted  by  the  rectilinear  weldings  30'  thereby  filling  the 
three  column-configurated  sub-compartments  with 
water.  After  tearing  the  perforations  52"  two  flap-config- 
urated  parts  are  produced  at  the  upper  end  of  the  ice 
cube  bag,  and  these  flap-configurated  parts  are  tied  into 

so  a  knot  for  closing  the  interior  of  the  ice  cube  bag.  The 
ice  cube  bag  is  frozen  for  production  of  ice  cubes 
whereafter,  in  accordance  with  the  teachings  of  the 
invention,  the  compartmentalized  ice  cube  compart- 
ments  of  the  interior  of  the  ice  cube  bag  may  be  con- 

55  verted  into  a  non-compartmentalized  ice  cube 
compartment  and  are  furthermore  advantageously  torn 
by  means  of  the  point  weldings  22  characteristic  of  the 
present  invention. 
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[0060]  The  perpendicular  line  weldings  illustrated  may 
instead  be  replaced  by  point  weldings,  e.g.  correspond- 
ing  to  the  above  described  point  weldings  25. 
[0061]  Furthermore,  the  ice  cube  bag  10VI"  illustrated 
in  fig.  14  may  immediately  be  modified  into  a  self-clos- 
ing  ice  cube  bag  by  replacing  the  foil  12'  and  corre- 
spondingly  the  foil  lying  behind  by  the  foils  12  and  14 
described  above,  the  folded  parts  of  these  foils  being 
brought  to  protrude  down  to  a  position  opposite  the  per- 
forations  52"  which  are  omitted.  At  the  same  time,  the 
inlet  funnel  30'  may  be  modified  into  another  configura- 
tion  e.g.  by  replacing  the  inlet  funnel  30'  by  a  two  part 
inlet  funnel  with  the  outermost  or  first  inlet  part  with  the 
same  sloping  configuration  as  the  funnel  configuration 
illustrated  in  fig.  14  and  by  another  inlet  part  produced 
with  perpendicular  or  slightly  inwardly  or  outwardly  slop- 
ing  weldings. 
[0062]  As  previously  mentioned,  fig.  15  is  an  illustra- 
tion  of  the  third  embodiment  10"  illustrated  in  fig.  3  after 
ice  cubes  having  been  frozen  in  this  ice  cube  bag  as 
hereafter,  the  ice  cube  bag  when  being  manipulated,  i.e. 
twisted,  folded  or  a  combination  thereof,  may  either  be 
converted  into  a  non-compartmentalized  ice  cube  bag 
or  alternatively  torn  apart  by  use  of  the  tearing  apart 
technique  characteristic  of  the  present  invention,  utiliz- 
ing  the  tearing  apart  directions  produced  by  the  point 
weldings  22,  23,  24  and  25  characteristic  of  the  present 
invention.  The  inlet  part  or  filling  part  illustrated  in  the 
right-hand  side  of  fig.  15  may  after  freezing  advanta- 
geously  be  used  for  maintaining  the  ice  cube  bag  and 
thus  for  handling  of  the  ice  cube  bag  and  may,  moreo- 
ver,  as  described  above  with  reference  to  figs.  1  2  and 
1  3  advantageously  be  used  for  tearing  away  the  top  or 
filling  part  of  the  ice  cube  bag  in  connection  with  taking 
out  ice  cubes  or  ice  lumps  from  the  interior  of  the  ice 
cube  bag. 
[0063]  Fig.  1  6  is  an  illustration  of  the  third  embodiment 
10"  also  illustrated  in  figs.  3  and  15  of  the  drawing  after 
the  ice  cube  bag  during  the  manipulation  described 
above  with  reference  to  fig.  15  has  been  converted  from 
a  compartmentalized  into  a  non-compartmentalized  ice 
cube  bag.  In  fig.  16,  the  bag  is  illustrated  lying  on  a 
plane  support,  e.g.  a  tabletop,  perforations  44  in  the  foil 
12  being  provided  in  the  right-hand  part  or  half  of  the 
inner  chamber  of  the  ice  cube  bag  as  described  above, 
whereas  correspondingly  in  the  left-hand  part  or  half  of 
fig.  16  perforations  in  the  opposite  foil  are  provided  by 
means  of  turning  or  twisting  the  foil  in  the  opposite 
direction  in  the  left-hand  half  compared  to  the  right- 
hand  part  or  half.  The  point  weldings  22  and  24  illus- 
trated  in  the  left-hand  part  or  half  of  the  ice  cube  bag  10" 
thus  contain  material  tearings  from  the  opposite  foil  in 
which  perforations  have  correspondingly  been  provided 
corresponding  to  perforations  44  illustrated  in  the  foil  12 
in  the  right-hand  half  of  the  interior  of  the  ice  cube  bag. 
[0064]  Fig.  17  is  an  illustration  of  a  tenth  embodiment 
of  the  ice  cube  bag  according  to  the  present  invention 
which  tenth  embodiment  is  designated  in  its  entirety 

designated  the  reference  numeral  10IX.  This  tenth 
embodiment  of  the  ice  cube  bag  is  to  a  great  extent  sim- 
ilar  to  the  third  embodiment  of  the  ice  cube  bag  accord- 
ing  to  the  invention  illustrated  in  fig.  7a  and  constitutes  a 

5  self-closure  bag.  The  tenth  embodiment  is  composed  of 
the  two  foils  12  and  14  described  above  of  which  only 
the  foil  12  is  illustrated  in  fig.  17,  these  foils  being 
welded  together  by  means  of  the  side  weldings  20,  the 
bottom  welding  21  and  the  two  weldings  21a  and  21b. 

10  From  the  top  weldings  21a  and  21b,  two  weldings  30" 
arcuating  inwardly  towards  the  interior  of  the  channel 
extend  towards  the  interior  of  the  ice  cube  bag  continu- 
ing  in  upwardly  sloping  side  weldings  27"  corresponding 
to  the  downwardly  sloping  side  weldings  27  illustrated  in 

15  fig.  7a.  Like  the  side  weldings  27,  the  upwardly  sloping 
side  weldings  27"  are  broken  for  establishment  of  con- 
nection  through  the  weldings  36  and  37  to  the  expan- 
sion  chambers  40.  The  interior  ice  cube  compartment  of 
the  ice  cube  bag  10IX  is  divided  into  twenty-four  individ- 

20  ual  ice  cube  compartments  by  means  of  the  above 
described  point  weldings  22  and  24  characteristic  of  the 
present  invention.  As  is  evident  from  fig.  17,  the  upper 
point  welding  in  the  middlemost  row  of  perpendicular 
point  weldings  is  provided  as  a  bigger  point  welding  25, 

25  this  upper  point  welding  positioned  immediately  below 
the  inlet  channel  being  exposed  to  the  largest  water 
pressure  of  all  the  point  weldings  during  filling  of  the  ice 
cube  bag.  The  inlet  channel  configuration  illustrated  in 
fig.  17  serves  the  purpose  of  accelerating  the  filling 

30  compared  to  the  inlet  channels  described  and  illustrated 
above. 
[0065]  Fig.  18  is  an  illustration  of  an  eleventh  embod- 
iment  of  the  ice  cube  bag  according  to  the  present 
invention  which  eleventh  embodiment  is  designated  in 

35  its  entirety  the  reference  numeral  10x.  This  eleventh 
embodiment  demonstrates  a  number  of  the  features 
previously  described  with  reference  to  figs.  1-17  of  the 
drawing,  this  eleventh  embodiment  constituting  a  self- 
closure  bag  like  several  of  the  above  described  embod- 

40  iments  with  side  weldings  20,  a  modified  bottom  welding 
21'  composed  of  three  semicircular  parts  corresponding 
to  a  compartmentation  of  the  interior  of  the  ice  cube  bag 
in  three  sub-compartments  and  top  weldings  21a  and 
21b.  The  inlet  channel  of  the  ice  cube  bag  is  produced 

45  corresponding  to  the  inlet  channel  described  above  with 
reference  to  fig.  1a  of  the  drawing,  however  modified  by 
the  perpendicular  line  weldings  34  being  replaced  by 
the  line  weldings  34'  illustrated  in  fig.  12  and  13  of  the 
drawing.  In  addition,  this  eleventh  embodiment  demon- 

50  strates  the  same,  downwardly  sloping  side  weldings  27 
as  described  above  with  associated  perforations  for 
establishment  of  connection  with  the  expansion  cham- 
bers  40  through  the  channels  defined  by  the  line  weld- 
ings  36  and  37.  The  inner  ice  cube  chamber  of  the  ice 

55  cube  bag  is  divided  into  three  individual  ice  cube  com- 
partments  being  delimited  by  three  sets  of  perpendicu- 
lar  point  weldings,  each  containing  a  large  number  of 
point  weldings  25,  e.g.  eighty-four  point  weldings. 

14 
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Accordingly,  by  means  of  this  eleventh  embodiment 
three  big  ice  cubes  or  ice  lumps  may  be  produced  which 
may  be  taken  out  in  accordance  with  the  tearing  apart 
technique  characteristic  of  the  invention  by  means  of 
point  weldings  25  as  described  above. 
[0066]  Furthermore,  the  teachings  of  the  present 
invention  makes  it  possible  to  provide  ice  cube  bags 
with  a  very  large  number  of  individual  ice  cube  compart- 
ments,  like  it  is  evident  from  figs.  19a  and  19b  illustrat- 
ing  a  twelfth  and  a  thirteenth  embodiment,  respectively, 
of  the  present  invention,  designated  the  reference 
numerals  10XI  and  10x",  respectively.  Both  of  these  two 
embodiments  10XI  and  10x"  constitute  self  -closure  bags 
delimited  by  the  side  weldings  20,  the  bottom  welding 
21  and  the  top  weldings  21a  and  21b.  Furthermore,  the 
two  embodiments  10XI  and  10x"  are  produced  with  an 
inlet  filling  channel  corresponding  to  the  one  described 
above  with  reference  to  fig.  17  of  the  drawing  constitut- 
ing  two  inwardly  towards  the  interior  of  the  channel 
arcuating  weldings  30",  continuing  directly  into  down- 
wardly  sloping  side  weldings  27  described  above  with 
reference  to  fig.  1a  of  the  drawing.  Perforation  lines  52" 
are  provided  under  the  edges  1  7  and  1  9,  respectively, 
defined  by  the  folded  foil  parts  16  and  18  (in  fig.  17  only 
one  of  the  folded  parts  1  6  with  associated  edge  1  7  is 
illustrated)  either  for  establishment  of  a  knot  closure  as 
stated  above,  i.e.  a  combined  self-closure  and  knot-clo- 
sure  of  the  interior  of  the  ice  cube  bag  or  alternatively  for 
tearing  of  the  top  part  of  the  ice  cube  bag  after  freezing 
of  the  water  column  contained  in  the  interior  of  the  ice 
cube  bag.  The  two  ice  cube  bags  10XI  and  10x"  are 
divided  into  a  large  number  of  individual  ice  cube  com- 
partments,  only  delimited  by  corner  point  weldings 
implemented  in  accordance  with  the  teaching  of  the 
invention  and  of  the  same  configuration  as  described 
above  with  reference  to  fig.  1a  of  the  drawing  and  des- 
ignated  the  reference  numeral  23.  In  fig.  19a,  the  point 
weldings  23  are  arranged  in  the  corners  or  the  corner 
points  of  an  orthogonal  pattern,  whereas  the  point  weld- 
ings  23  in  the  thirteenth  embodiment  10x"  illustrated  in 
fig.  19  are  positioned  in  a  pattern  in  which  the  point 
weldings  positioned  in  horizontal  lines  in  every  second 
line  are  displaced  half  a  raster  or  point  welding  distance 
to  the  one  side,  causing  the  ice  cubes  or  ice  lumps  pro- 
duced  in  the  ice  cube  bag  illustrated  in  fig.  19b  to  be  of 
diamond  configuration  whereas  the  ice  cubes  or  ice 
lumps  produced  in  the  ice  cube  bag  illustrated  in  fig.  19a 
will  be  of  substantially  square  configuration.  An  even 
extremely  large  number  of  individual  ice  cubes  or  ice 
lumps  may  be  produced  by  means  of  the  embodiments 
illustrated  in  figs.  19a  and  19b  of  the  drawing,  in  the 
embodiments  illustrated  more  thin  two-hundred  individ- 
ual  ice  cubes  or  ice  lumps. 
[0067]  Fig.  20a  is  an  illustration  of  a  fourteenth 
embodiment  of  the  ice  cube  bag  according  to  the 
present  invention  which  fourteenth  embodiment  is  des- 
ignated  in  its  entirety  the  reference  numeral  10XI".  This 
fourteenth  embodiment  constitutes  a  knot  bag  of  the 

same  type  as  illustrated  and  described  above  with  refer- 
ence  to  figs.  14,  19a  and  19b  and  additionally  consti- 
tutes  an  embodiment  which  is  -  like  the  section  of  a 
modification  of  the  third  embodiment  of  fig.  7a  illustrated 

5  in  fig.  7b  -  produced  by  means  of  point  and  line  segment 
weldings,  exclusively,  and  contains  no  coherent  periph- 
eral  weldings.  Moreover,  this  fourteenth  embodiment 
demonstrates  a  number  of  the  features  previously 
described  with  reference  to  figs.  1-1  9b  of  the  drawing. 

10  The  ice  cube  bag  10XI"  is  provided  with  line  segment 
shaped  weldings  20"',  constituting  partly  a  substantially 
circumferentially  peripheral  welding  defining  the  com- 
partmentalized  ice  cube  compartment  and  partly  in 
extensions  constituting  side  weldings  being  connected 

15  with  top  weldings  2  1  a'  and  2  1  b'  composed  of  a  number 
of  individual  parallel  line  segments.  The  actual  inlet 
channel  of  the  ice  cube  bag  is  designed  as  a  single  fun- 
nel,  also  constituted  by  line  segment  formed  individual 
weldings,  forming  rectilinear  weldings  converging 

20  against  each  other  and  forming  the  above  mentioned 
funnel  and  which  connects  the  top  weldings  21a  and 
21b  constituted  by  line  segments  to  side  weldings  27" 
connecting  the  funnel  of  the  inlet  channel  with  the  side 
weldings  formed  by  the  line  segments  20"'. 

25  [0068]  The  interior  of  the  ice  cube  bag  is  divided  into 
four  perpendicular  compartments  by  means  of  point 
weldings  24'  and  25',  these  four  interior  perpendicular 
compartments  again  being  divided  into  a  number  of 
sub-compartments  by  means  of  horizontal  weldings 

30  formed  by  point  weldings  22'  and  23'.  The  point  weld- 
ings  22',  23',  24'  and  25'  illustrated  in  fig.  20a  corre- 
spond  to  the  point  weldings  previously  described,  the 
point  weldings  22'  and  24',  however,  preferably  being 
designed  as  elongated  weldings  rather  than  circular 

35  weldings,  and  similarly  the  weldings  22',  23',  24'  and  25' 
may  be  designed  as  massive  single  weldings  or  consti- 
tute  contour  weldings,  the  interior  of  which  do  not  con- 
stitute  joints  of  the  two  opposite  foil  layers  of  the  ice 
cube  bag.  Like  the  above  described  ice  cube  bags,  the 

40  interior  of  the  ice  cube  bag  may  be  designed  as  an  ice 
cube  bag  having  1  6,  20  or  preferably  24  compartments. 
[0069]  Fig.  20b  is  an  illustration  of  an  ice  cube  bag 
modified  as  compared  to  the  fourteenth  embodiment  of 
the  ice  cube  bag  illustrated  in  fig.  20a  or  rather  a  lower- 

45  most  part  of  this  modified  or  fifteenth  embodiment  10XIV 
of  the  ice  cube  bag  according  to  the  present  invention. 
Similar  to  the  fourteenth  embodiment  illustrated  in  fig. 
20a,  the  fifteenth  embodiment  illustrated  in  fig.  20b  is 
especially  characterized  by  the  peripheral  weldings 

so  including  the  side  weldings  and  the  bottom  welding 
being  constituted  by  line  segment  formed  weldings. 
Contrary  to  the  fourteenth  embodiment  illustrated  in  fig. 
20a  in  which  the  line  segment  formed  weldings  20"'  are 
all  over  positioned  perpendicularly  to  the  general  orien- 

55  tation  of  the  welding  and  thus  radially  or  perpendicularly 
to  the  peripheral  welding  composed  of  the  line  segment 
formed  weldings,  the  corresponding  line  segment 
formed  weldings  20"',  constituting  side  weldings  in  the 

15 
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fifteenth  embodiment  illustrated  in  fig.  20b,  are  posi- 
tioned  in  an  angle  i  relation  to  the  general  orientation 
directed  in  accordance  with  the  longitudinal  axis  of  the 
ice  cube  bag.  In  fig.  20b,  these  line  segment  formed 
weldings  20"'  are  positioned  in  a  sloping  direction  in 
relation  to  the  perpendicular  or  horizontal  orientation.  In 
addition,  the  fifteenth  embodiment  10XIV  illustrated  in  fig. 
20b  demonstrates  a  bottom  welding  composed  of  a 
number  of  individual  line  segment  formed  weldings  21  "', 
all  of  which  are  of  the  same  extension,  i.e.  the  same 
length  and  width,  but  which  may  alternatively  be  of  var- 
ying  length  and  width,  these  line  segment  formed  weld- 
ings  21"'  being  positioned  in,  in  total,  six  parallel  rows, 
two  neighbouring  rows  being  mutually  displaced  by  half 
a  length  of  the  individual  line  segment  formed  welding 
21"'. 
[0070]  Corresponding  to  fig.  20a,  fig.  20c  is  an  illustra- 
tion  of  a  sixteenth  embodiment  of  the  ice  cube  bag 
according  to  the  present  invention,  and  similarly  to  the 
fourteenth  embodiment  illustrated  in  fig.  20a,  this  six- 
teenth  embodiment,  which  is  designated  in  its  entirety 
the  reference  numeral  10xv,  constitutes  a  so-called  knot 
bag.  In  addition,  the  sixteenth  embodiment  illustrated  in 
fig.  20c  differs  from  the  fourteenth  embodiment  illus- 
trated  in  fig.  20a  by  the  line  segment  formed  weldings 
illustrated  in  fig.  20a  constituting  the  peripheral  welding, 
the  side  weldings  27",  the  top  weldings  21a'  and  21b' 
and  the  inlet  channel  30"  being  replaced  by  belts  of 
smaller  point  weldings  being  positioned  in  a  tight  pat- 
tern  in  the  form  of  a  photographic  raster  pattern  in  which 
the  individual  point  weldings  are  of  a  -  compared  to  the 
compartmentalizing  point  weldings  22',  23',  24'  and  25' 
-  substantially  smaller  size  or  diameter,  typically  a  size 
of  less  than  50%  of  the  biggest  dimension  of  these  point 
weldings  22',  23',  24'  and  25'.  The  individual  point  weld- 
ings  in  the  photographic  raster  pattern  forming  welding 
constituted  by  the  point  weldings  20IV  are  positioned  in 
a  distance  to  the  neighbouring  weldings  substantially 
corresponding  to  the  diameter  of  the  individual  welding 
20IV.  Of  course,  within  the  scope  of  the  present  inven- 
tion,  the  embodiments  illustrated  with  reference  to  figs. 
20a,  20b  and  20c  of  the  drawing  may  be  modified  corre- 
sponding  to  the  above  described  embodiments  and, 
besides,  per  se  be  combined  with  alternative  side  weld- 
ings,  bottom  weldings  and  channel  inlet  configurations. 
[0071]  Fig.  20d  is  a  schematic  and  plane  view  of  a 
seventeenth  embodiment  of  the  ice  cube  bag  according 
to  the  invention  which  ice  cube  bag  is  designated  in  its 
entirety  the  reference  numeral  10XVI.  Similar  to  the 
above  described  embodiments,  the  ice  cube  bag  1  0XVI  is 
composed  of  two  identical  plastic  foils,  preferably  LD 
polyethylene  foils  of  a  thickness  of  25  urn  or  alterna- 
tively  HD-polyethylene  foils  of  a  thickness  of  18  |xm,  ore 
of  which  foils  is  designated  the  reference  numeral  12. 
Both  foils  have  a  folded  part.  The  folded  part  of  the  foil 
12  is  designated  the  reference  numeral  16.  These 
folded  parts  protrude  inwardly  into  the  interior  of  the  ice 
cube  bag  10XVI  and  define  inner  exposed  edges.  The 

foils  are  of  substantially  rectangular  configuration  and 
are  in  overlapping  positions,  the  folded  parts  as 
described  above  protruding  inwardly  into  the  interior  of 
the  ice  cube  bag  10XVI,  as  the  foils  are  joined  by  means 

5  of  a  substantially  circumferential  joint  20IV,  two  line  joints 
extending  inwardly  and  towards  each  other  from  the 
substantially  circumferential  joint  20IV  positioned  at  an 
upper  end  of  the  ice  cube  bag  10XVI  illustrated  in  fig.  20d 
and  upper  line  joints  21a"  and  21b". 

10  [0072]  Between  the  line  joints  21  a"  and  21b",  an  aper- 
ture  is  provided  leading  from  the  surroundings  into  the 
interior  of  the  ice  cube  bag  10XVI  .  From  the  above 
described  edge,  rectilinear  joints  30IV  converging 
against  each  other  extend,  constituting  a  funnel-shaped 

15  first  section  of  the  inlet  channel  of  the  ice  cube  bag.  At 
the  inner  ends  of  the  joints,  i.e.  at  the  constriction  of  the 
generated  inlet  funnel,  the  rectilinear  joints  30IV  con- 
verging  against  each  other  extend  into  two  parallel  rec- 
tilinear  joints  33  constituting  a  first  constriction  in  the 

20  inlet  channel,  and  constitute  a  transition  between  the 
first  section  of  the  inlet  channel  of  the  ice  cube  bag  men- 
tioned  above  and  a  second  section  of  the  inlet  channel 
of  the  ice  cube  bag  which  second  section  is  defined  by 
two  oppositely  positioned  arcuated  joints  32"  connect- 

25  ing  the  above  described  parallel  rectilinear  joints  33  to 
the  above  described  joints  27  constituting  two  joint  rein- 
forcements  33  which  constitute  a  second  constriction  at 
the  end  of  the  inlet  channel,  i.e.  at  the  transition 
between  the  inlet  channel  and  the  interior  of  the  ice 

30  cube  bag  which  is  divided  into  a  number  of  individual 
compartments  as  mentioned  above.  The  arcuated  joints 
32"  constitute  two  convex  joints  for  generating  a  second 
section  of  the  inlet  channel  which  second  section  has  - 
seen  in  the  orientation  perpendicular  to  the  inlet  orienta- 

35  tion  of  the  inlet  channel  -  substantially  larger  dimensions 
thin  the  first  constriction  generated  by  the  two  parallel 
rectilinear  joints  33  as  well  as  the  other  constriction  gen- 
erated  by  the  two  above  mentioned  joint  reinforcements 
33. 

40  [0073]  In  the  seventeenth  embodiment  illustrated  in 
fig.  20d,  the  inner  exposed  edges  of  the  folded  parts  of 
the  two  foils  extend  in  the  entire  length  of  the  rust  sec- 
tion  of  the  inlet  channel,  but  not  into  the  second  section 
of  the  inlet  channel,  and  precisely  to  a  position  opposite 

45  the  two  parallel  rectilinear  joints,  vide  the  folded  part  1  7 
in  relation  to  the  parallel  rectilinear  joints  33.  In  accord- 
ance  with  the  teachings  of  the  present  invention  the 
exposed  edges  may  be  positioned  in  any  arbitrary  loca- 
tion  along  the  two  parallel  rectilinear  joints  33,  i.e.  in  any 

so  arbitrary  position  within  the  constriction  defined  by  the 
two  parallel  joints.  Thus,  the  edges  mentioned  are  posi- 
tioned,  seen  in  the  entire  length  of  the  inlet  channel,  in 
the  middle  of  the  inlet  channel  and  simultaneously  posi- 
tioned  extending  perpendicularly  in  the  middle  of  the 

55  two  parallel  rectilinear  joints  3.  By  means  of  the  posi- 
tioning  of  the  folded  edges  in  the  middle  of  the  inlet 
channel  combined  with  the  parallel  rectilinear  joints  33, 
an  ice  cube  bag  is  obtained  which  provides  a  safe  and 

16 



29 EP  0  927  859  A2 30 

reliable  self-closing  function  and  utilizes  a  minimum 
quantity  of  water  for  filling  of  the  self-closure-function- 
providing  closure  pockets  generated  behind  the  folded 
parts,  as  it  is  also  explained  in  EP  0  574  496,  EP  0  616 
948  and  EP  0  825  122  to  which  reference  is  made.  At 
the  same  time,  unlike  prior  art  self-closure  bags,  the  two 
parallel  rectilinear  joints  33  constitute  a  tube-configu- 
rated  constriction  area  for  provision  of  the  self-closure 
function  which  has  not  previously  been  considered  pos- 
sible,  as  the  two  parallel  rectilinear  joints  33  serve  the 
additional  purpose,  besides  the  provision  of  a  self-clo- 
sure  function  generating  constriction,  of  compensating 
for  production  variations,  if  any,  when  the  folded  foil 
parts  are  folded  and  are  by  means  of  the  joints  joined 
with  the  surrounding  foils.  For  obtaining  a  safe  self-clo- 
sure  function  it  is  of  decisive  significance  that  the  inner 
exposed  edges  constituting  the  closure  pockets  inside 
the  joints  33  are  positioned  below  the  lower  limitation  of 
the  funnel-shaped  first  section  of  the  inlet  channel,  vide 
fig.  20d,  in  order  to  ensure  that  the  closure  pockets  are 
filled  with  water  in  a  reliable  manner  when  the  ice  cube 
bag  is  turned  upside  down  after  having  been  filled  with 
water  as  it  is  explained  in  the  above  mentioned  Euro- 
pean  patents. 
[0074]  In  the  plane  illustration  of  fig.  20d,  the  two  foils 
of  the  ice  cube  bag  are  lying  abutting  each  other  in  a 
plane  position  as  confined  air  may  be  present  and  con- 
stitute  air  pockets  in  the  interior  of  the  ice  cube  bag  10. 
In  fig.  20d,  the  ice  cube  bag  10XVI  is  illustrated  with  its 
inlet  aperture  26  in  an  upward  direction  which  inlet  aper- 
ture  is  to  be  in  an  upward  direction  when  the  ice  cube 
bag  is  filled  with  liquid,  especially  water.  At  this  stage  it 
is  to  be  noted  that  expressions  such  as  "upwardly", 
"downwardly"  etc.  referring  to  an  orientation  of  the  ice 
cube  bag  in  relation  to  the  orientation  determined  by  the 
gravitational  force  are  to  be  construed  as  expressions 
solely  serving  the  purpose  of  describing  the  normal, 
general  orientation  of  the  ice  cube  bag  in  use  as  of 
course  a  larger  or  smaller  part  of  the  ice  cube  bag  may 
be  folded  in  relation  to  the  upward/downward  direction, 
and  similarly  the  ice  cube  bag  1  0XVI  in  its  entirety  may  be 
held  in  a  sloping  position  in  relation  to  the  upward/down- 
ward  position. 
[0075]  Fig.  21  is  a  schematic  view  of  a  production 
plant  for  producing  ice  cube  bags  or  similar  welded 
bags  in  an  intermittent  production  process.  The  produc- 
tion  plant  mainly  corresponds  to  the  production  plant 
described  in  DK  172,066  and  EP  0  795  393  and  com- 
prises  a  stamping  and  welding  station  74.  As  will  appear 
from  the  following  description,  dependent  on  the  prod- 
uct  in  question,  the  production  plant  may  also  comprise 
a  further  stations  as  e.g.  a  foil  unrolling  station,  a  cutting 
and  separating  station  and  a  conveyor  station. 
[0076]  The  actual  production  of  the  ice  cube  bags  in 
the  stamping  and  welding  station  74  comprises  a  single 
stamping  and  welding  operation  in  which  the  ice  cube 
bags  are  produced  from  a  two-layer  foil  web  76,  thus 
producing  two  ice  cube  bags  in  a  single  stamping  and 

welding  operation.  The  stamping  and  welding  operation 
performed  in  the  stamping  and  welding  station  74  is  car- 
ried  out  discontinuously  or  intermittently,  the  foil  webs 
being  conveyed  stepwise  to  a  stamping  and  welding 

5  device  70,  the  stamping  and  welding  operation  being 
performed  with  the  two  two-layer  foil  webs  being  kept  in 
a  stationary  position  beneath  the  stamping  and  welding 
device  70.  The  stepwise  conveyance  of  the  two  two- 
layer  foil  webs  is  achieved  by  means  of  rollers  or  rollers 

10  actuated  by  a  toothed  wheel  and  belt  arrangement. 
[0077]  As  shown  in  fig.  21  ,  the  stamping  and  welding 
device  70  comprises  a  lower  support  plate  1  30  provided 
with  two  vertical,  upwardly  extending  rods  132  and  134 
which  in  turn  are  connected  through  a  top  bar  136  and 

15  a  cross  member  138  which  together  with  the  support 
plate  130  keep  the  rods  132,  134  in  a  vertical  and  mutu- 
ally  parallel  position.  The  cross  member  138  supports 
two  sets  of  actuating  cylinders  140,  142  and  144,  146 
which  are  actuated  through  pressure  fluid  inlet  hoses 

20  connected  thereto  and  preferably  are  in  the  form  of 
pressure  air  cylinders.  The  two  sets  of  actuating  cylin- 
ders  140,  142  and  144,  146  are  designed  to  position  the 
stamping  and  welding  devices  in  a  two-step  process.  In 
the  first  step  the  stamping  and  welding  dies  148  and 

25  150  comprised  in  the  heated  stamping  and  welding 
devices  remain  elevated  in  a  starting  position  at  a  max- 
imal  distance  above  the  two-layer  foil  webs  being 
passed  through  the  stamping  and  welding  station  to 
prevent  the  foil  material  from  being  melted  by  the  heat 

30  radiating  from  the  stamping  and  welding  devices,  and  in 
the  second  step  the  stamping  and  welding  dies  148  and 
150  are  moved  from  their  elevated  position  at  a  certain 
distance  above  the  two-layer  foil  web  to  a  working  posi- 
tion  in  which  they  are  pressed  down  into  the  two-layer 

35  foil  web  as  described  below  by  actuating  the  actuating 
cylinders  142  and  146.  Thus,  the  two  actuating  cylin- 
ders  1  40  and  1  44  are  designed  to  position  the  stamping 
and  welding  dies  in  either  the  starting  or  working  posi- 
tion,  and  by  actuating  the  actuating  cylinders  142  and 

40  1  46  the  stamping  and  welding  dies  are  lowered  towards 
the  two-layer  foil  webs.  The  stamping  and  welding  dies 
1  48  and  1  50  are  provided  with  lower  surfaces  compris- 
ing  protruding,  i.e.  downwardly  projecting  prominences 
corresponding  to  the  desired  stampings  and  weldings  in 

45  the  ice  cube  bags  being  stamped  and  welded  by  means 
of  the  stamping  and  welding  device  70  in  the  stamping 
and  welding  station. 
[0078]  The  stamping  and  welding  dies  148  and  150 
are  electrically  heated  and,  therefore,  comprise  a 

so  number  of  electric  heating  units  supplied  by  a  number  of 
connection  cords,  two  of  which  are  assigned  the  refer- 
ence  numerals  152  and  154,  respectively.  As  will  be 
obvious  for  the  skilled  person,  the  stamping  and  welding 
dies  148  and  150  are  thermoregulated,  i.e.  the  stamp- 

55  ing  and  welding  dies  are  kept  at  a  well-defined  temper- 
ature  by  means  of  a  thermostat.  The  suspensions  of  the 
stamping  and  welding  dies  are  cooled  by  water  supplied 
and  removed  through  cooling  water  inlet  and  outlet 
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hoses  1  56  and  1  57,  respectively.  Further  to  the  water 
cooling  arrangement  for  cooling  the  suspension  of  the 
stamping  and  welding  dies  148  and  150  the  production 
plant  shown  in  fig.  2a  is  provided  with  a  cooling  air  hose 
1  58  mounted  at  and  -  seen  in  the  direction  of  convey- 
ance  of  the  two-layer  foil  web  -  downstream  of  the  com- 
plementary  stamping  and  welding  dies,  the  cooling  air 
hose  providing  cooling  air  supplied  from  a  number  of  air 
supply  apertures  in  a  air  supply  tube  160. 
[0079]  As  will  appear  from  fig.  21  ,  the  two-layer  foil 
web  are  inserted  below  the  vertically  mobile  stamping 
and  welding  dies  148  and  150,  which,  however,  are  not 
brought  in  direct  contact  with  the  surfaces  of  the  two 
two-layer  foil  webs,  or  two  high  temperature  resistant 
heat  transmission  foils  162  and  164  are  inserted 
between  the  upper  surface  of  the  two  two-layer  foil  webs 
and  the  lower  surface  of  the  stamping  and  welding  dies 
148  and  150,  and  the  lower  surface  of  the  two  two-layer 
foils  and  a  foil  in  the  form  of  a  silicone  rubber  sheet  resil- 
ient  ly  supported  on  the  support  plate  130,  respectively, 
the  heat  transmission  foils  162  and  164  forming  closed, 
loop-shaped  webs.  The  upper  closed  loop  formed  by 
the  heat  transmission  foil  1  62  is  provided  by  a  total  of 
four  idler  rollers  168,  170,  172  and  174,  and  corre- 
spondingly  the  closed  loop  formed  by  the  high  tempera- 
ture  resistant  heat  transmission  foil  164  is  provided  by 
four  idler  rollers  176,  178,  180  and  182. 
[0080]  The  stamping  and  welding  station  is  controlled 
by  the  central  control  unit  which  is  not  illustrated  in  the 
figure  and  which  furthermore  controls  regulators  for 
adjusting  the  temperature  of  the  heating  units  in  the 
stamping  and  welding  dies,  e.g.  the  stamping  and  weld- 
ing  dies  148  and  150,  the  pressure  air  supply  volume, 
etc.  In  the  stamping  and  welding  station,  the  two-layer 
foil  web  is  conveyed  one  step,  whereafter  the  stamping 
and  welding  dies  actuated  by  the  actuating  cylinders 
140  and  144  and  148  and  150  are  lowered  onto  the  two 
two-layer  foil  webs  supported  on  the  support  plate  1  30 
simultaneously  with  keeping  the  two-layer  foil  web  in  a 
stationary  position,  the  two-layer  foil  web  being  pressed 
together  between  the  two  high  temperature  resistant 
heat  transmitting  foils  1  62  and  1  64.  Be  high  temperature 
resistant  heat  transmitting  foils  which  preferably  are 
woven  teflon  foils  are  designed  to  transmit  heat  to  the 
upper  and  lower  surfaces  of  the  two  two-layer  foil  webs 
during  the  stamping  and  welding  process  in  order  to 
provide  the  two  two-layer  foil  webs  with  stampings  and 
weldings  corresponding  to  the  stampings  provided  on 
the  stamping  dies  without  resulting  in  weak  stampings 
and  weldings  and  without  cutting  through  the  foils  due  to 
excessive  local  heating  of  a  given  area. 
[0081]  By  pressing  together  the  sandwich  consisting 
of  the  two  teflon  webs  1  62  and  1  64  and  the  intermediary 
two-layer  foil  web,  the  woven  teflon  webs  are  pressed 
down  and  melted  down  into  the  melted  two-layer  foil 
webs,  thus  adhering  the  woven  teflon  webs  1  62  and  1  64 
to  the  partially  melted,  pressed  and  welded  two-layer  foil 
webs.  Surprisingly  and  importantly,  due  to  the  pressing 

operation  adhering  the  woven  teflon  webs  1  62  and  1  64 
to  the  stamped  and  welded  two-layer  foil  webs  the  two- 
layer  foil  webs  will  not  be  deformed  in  the  following  step, 
wherein  a  conveyance  of  the  two-layer  foil  web  is  pro- 

5  vided  after  that  the  stamping  and  welding  dies  1  48  and 
1  50  are  raised  since  by  means  of  this  stepwise  convey- 
ance,  a  conveyance  of  the  welded  two-layer  foil  web 
takes  place  a  distance  exactly  corresponding  to  the 
width  of  the  stamped  and  welded  ice  cube  bags.  Thus, 

10  fig.  21  is  a  schematic  view  of  a  situation  where  the  two- 
layer  foil  web  are  moving  from  a  completed  stamping 
and  welding  operation  which  has  resulted  in  an  ice  cube 
bag  which  is  not  evident  in  the  figure,  and  fig.  21  shows 
additional  ice  cube  bags  186  and  188  produced  in  the 

15  two  previous  stamping  and  welding  steps. 
[0082]  When  conveying  the  stamped  and  welded  ice 
cube  bags,  e.g.  the  ice  cube  bags  186  and  188,  the 
woven  teflon  webs  162  and  164  support  the  melted  and 
softened  foil  material  adhering  to  the  surfaces  of  the 

20  woven  teflon  webs,  the  cooling  air  supplied  from  the  air 
supply  tube  160  cooling  the  heated  foil  webs  and  caus- 
ing  the  partially  melted  foil  material  in  the  stampings 
and  weldings  of  the  ice  cube  bags  to  solidify.  After 
release  of  the  two-layer  foil  web  from  the  stamping  and 

25  welding  operation  the  upper  woven  teflon  web  162  is 
stripped  from  the  upper  surface  of  the  welded  ice  cube 
bags,  e.g.  ice  cube  bag  186,  whereas  the  lower  woven 
teflon  web  1  64  is  not  stripped  from  the  welded  two-layer 
foil  webs,  i.e.  the  completed  ice  cube  bags,  e.g.  ice  cube 

30  bag  188,  before  the  implementation  of  a  further  step. 
[0083]  Unlike  the  method  described  in  the  above  men- 
tioned  Danish  patent  No.  172,066  and  correspondingly 
in  published  European  patent  No.  0  795  393,  the 
embodiment  of  the  ice  cube  bags  186  and  188  as  ice 

35  cube  bags  in  which  not  only  the  compartmentalized 
joints,  but  also  the  peripheral  joints  are  made  as  point 
weldings  allows  the  welded  ice  cube  bags  to  be  left 
unsupported  immediately  after  the  stamping  and  weld- 
ing  operation  as  due  to  the  embodiment  having  point 

40  weldings  not  only  in  the  compartmentalizing  joints,  but 
also  in  the  periphery  joints,  an  ice  cube  bag  construc- 
tion  is  obtained  in  which  areas  are  present  which  are  not 
directly  melted  during  the  stamping  and  welding  opera- 
tion  and  thus  constitute  a  coherent  unmelted  and  only 

45  partly  heated  two-layer  foil  web.  Besides,  the  embodi- 
ment  of  the  ice  cube  bags  1  86  and  1  88  with  point  weld- 
ings  constituting  the  compartmentalized  joints  as  well 
as  the  periphery  joints  allows  the  ice  cube  bags  to  be 
established  tightly  abutting  on  each  other  and  thus, 

so  unlike  the  illustration  in  fig.  21  ,  in  which  the  ice  cube 
bags  186  and  188  are  illustrated  separately  for  the  sake 
of  clarity,  may  be  positioned  even  directly  abutting  on 
each  other  or  overlapping  each  other  whereafter  a 
periphery  or  edge  joint  of  one  ice  cube  bag,  e.g.  a  left 

55  side  edge  joint  of  the  ice  cube  bag  186,  coincides  with 
or  is  coherent  with  the  opposite  side  edge  joint,  i.e.  the 
right  side  edge  joint  of  the  ice  cube  bag  188. 
[0084]  Fig.  22  illustrates  a  second  embodiment  of  the 
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production  plant  for  production  of  ice  cube  bags  or  cor- 
responding  welded  bags,  this  plant  differs  from  the  pro- 
duction  plant  described  above  with  reference  to  fig.  21 
in  that  the  ice  cube  bags  or  similar  welded  bags  are  pro- 
duced  continuously  in  the  production  plant  shown  in  fig. 
22,  whereas  the  stamping  and  welding  operation  itself 
as  carried  out  in  the  production  plant  described  with  ref- 
erence  to  fig.  21  is  performed  intermittently  as  explained 
above.  Furthermore,  the  production  plant  shown  in  fig. 
22  differs  from  the  production  plant  described  above 
with  reference  to  fig.  21  in  that  the  ice  cube  bags  are 
produced  from  two  separate  foils  73  and  75  and  not 
from  a  two-layer  foil  web  as  shown  in  fig.  21  .  The  sec- 
ond  embodiment  of  the  production  plant  according  to 
the  invention  shown  in  fig.  22  has  been  assigned  the  ref- 
erence  numeral  74'  and  comprises,  similar  to  the  pro- 
duction  plant  described  above  with  reference  to  fig.  21  , 
preferably  also  a  foil  unrolling  station  and  a  cutting  and 
separating  station. 
[0085]  As  explained  above,  the  two-layer  foil  web  76' 
composed  of  the  webs  73  and  75  is  moved  through  the 
stamping  and  welding  station  14'  at  a  constant  or  non- 
varying  rate  and  not  at  an  intermittent  rate  as  the  pro- 
duction  plant  described  above  with  reference  to  fig.  21  . 
Instead  of  a  vertically  movable  stamping  and  welding 
device  70  the  stamping  and  welding  station  74'  com- 
prises  two  rotating  rollers  157  and  159  which  are  actu- 
ated  by  the  same  motor  1  45  through  an  exchange  or 
gear  147  and  of  which  the  roller  157  constitutes  the 
actual  stamping  and  welding  roller,  whereas  the  roller 
159  constitutes  a  retaining  roller.  On  its  outer  surface 
the  welding  roller  157  is  provided  with  curved,  heated 
stamping  and  welding  dies.  Fig.  22  shows  three  stamp- 
ing  and  welding  dies  167  belonging  to  the  rotating 
stamping  and  welding  roller  1  57.  Similar  to  the  stamping 
and  welding  dies  148  and  150  described  above  with  ref- 
erence  to  fig.  21  the  stamping  and  welding  dies  167  are 
electrically  heated  and  are  supplied  with  electric  force 
through  an  electric  wire  1  53,  the  electric  force  by  means 
of  respective  sliding  connections  161  being  transferred 
to  heating  units  provided  in  the  stamping  and  welding 
rollers  157. 
[0086]  Like  the  production  plant  described  above  with 
reference  to  fig.  21  the  stamping  and  welding  station  74' 
shown  in  fig.  22  is  provided  with  woven  teflon  webs  162 
and  1  64,  the  teflon  webs  forming  two  opposite  closed 
loops  and  designed  to  transfer  a  uniform  stamping  and 
welding  pressure  from  the  rollers  157  and  159  to  the 
two-layer  foil  web  76  sandwiched  between  the  two  hori- 
zontally  extending  teflon  webs  162  and  164,  but  also 
serving  the  purpose  of  providing  supporting  foils  which 
when  pressing  down  and  adhering  the  teflon  foils  to  the 
melted  areas  of  the  stamped  and  welded  two-layer  foil 
web,  prevent  the  soft,  melted  foil  material  from  being 
stretched  when  the  finished  two-layer  foil  web  is  drawn 
out  from  the  stamping  and  welding  station  74',  essen- 
tially  as  described  above  with  reference  to  fig.  21  . 
[0087]  The  stamping  and  welding  of  the  two-layer  foil 

webs  in  the  continuous  stamping  and  welding  operation 
for  the  production  of  ice  cube  bags  performed  in  the 
stamping  and  welding  station  14'  results  in  an  intercon- 
nected  web  of  ice  cube  bags  comprising  areas  corre- 

5  sponding  to  individual  finished  ice  cube  bags  as 
indicated  with  reference  numerals  193,  195  and  197. 
Like  in  the  plant  74  described  above  with  reference  to 
fig.  21  ,  the  plant  74'  illustrated  in  fig.  22  differs  from  the 
plant  described  in  the  above  mentioned  Danish  patent 

10  and  in  the  above  mentioned  European  patent  applica- 
tion  in  that  the  upper  teflon  web  1  62  is  only  in  contact 
with  the  two-layer  foil  web  76  during  the  stamping  and 
welding  operation  proper  and  does  not  thereafter  sup- 
port  the  two-layer  foil  web  76'  after  the  stamping  and 

15  welding  operation,  as  the  produced  ice  cube  bags  193, 
195  and  197,  like  the  ice  cube  bags  186  and  188  illus- 
trated  in  fig.  21  ,  constitute  ice  cube  bags  in  which  the 
compartmentalizing  joints  as  well  as  the  periphery  joints 
are  established  by  point  weldings  which  increases  the 

20  mechanical  strength  and  resistance  of  the  immediately 
welded  ice  cube  bag  to  prolongation  or  deformation  due 
to  the  softened  plastic  material  compared  to  a  conven- 
tional  ice  cube  bag  in  which  the  periphery  weldings  con- 
stitute  coherent  line  weldings. 

25  [0088]  Fig.  23  is  an  illustration  of  an  eighteenth 
embodiment  of  a  self-closure  bag  according  to  the 
present  invention.  This  eighteenth  embodiment  is  des- 
ignated  in  its  entirety  the  reference  numeral  10xv"  and 
differs  from  the  above  described  seventeenth  embodi- 

30  ment  10™  illustrated  in  fig.  20d  in  that  the  joints  32"' 
defining  the  second  section  of  the  inlet  channel  are  con- 
stituted  by  two  rectilinear  joints  diverging  from  the  two 
parallel,  rectilinear  joints  33'  which  in  relation  to  the 
folded  edge  1  7  are  reversed  symmetrical  in  relation  to 

35  the  joints  30v  which  corresponding  to  the  joints  30IV 
illustrated  in  fig.  20d  constitute  a  funnel-shaped  first 
section  of  the  inlet  channel.  The  inlet  channel  consti- 
tuted  by  the  joints  30v,  33'  and  32"'  in  the  embodiment 
illustrated  in  fig.  23  provides  a  figure  which  is  reversed 

40  symmetrical  in  relation  to  the  longitudinal  axis  as  well  as 
the  median  line  of  the  inlet  channel  corresponding  to  the 
folded  edge  1  7. 
[0089]  It  should  be  noted  that  the  eighteenth  embodi- 
ment  illustrated  in  fig.  23  differs  from  the  seventeenth 

45  embodiment  illustrated  in  fig.  20d  in  that  the  weldings 
20,  21a,  21b,  30v,  31'  and  32"'  all  constitute  coherent 
line  weldings  unlike  the  peripheral  weldings  illustrated  in 
fig.  20d  constituted  by  individual  points.  Moreover,  the 
ice  cube  bag  10xv"  differs  from  the  embodiments  illus- 

50  trated  in  figs.  1-20d  of  the  drawing  in  that  the  compart- 
mentalizing  point  weldings  constitute  hexagonal  ice 
cube  compartments  positioned  in  a  honeycomb  config- 
uration  unlike  the  square  ice  cube  compartments  of  the 
previously  described  embodiments.  The  hexagonal  ice 

55  cube  compartments  illustrated  in  fig.  23  are  defined  by 
a  number  of  point  weldings  23"  and  24"  where  each 
side  edge  of  the  hexagonal  ice  cube  compartments  is 
defined  by  four  individual  point  weldings. 
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[0090]  Even  though  the  above  described  ice  cube 
bags  are  preferably  intended  for  freezing  of  water  for 
provision  of  ice  lumps  or  ice  cubes,  the  ice  cube  bags 
per  se,  or  a  modified  embodiment  of  the  ice  cube  bags, 
may  be  used  for  freezing  of  other  materials  such  as 
foodstuffs  or  provisions  to  be  frozen  in  small  individual 
portions. 
[0091  ]  Preferably,  the  above  described  ice  cube  bags 
are  produced  in  the  industry  by  utilizing  continuous  or 
intermittent  welding  techniques  which  are  described  in 
Danish  patent  No.  172,066  or  correspondingly  in  pub- 
lished  European  patent  application  No.  0  795  393  to 
which  reference  is  made,  these  two  publications  hereby 
being  considered  incorporated  in  the  present  specifica- 
tion  by  reference. 

Example 

[0092]  A  prototype  of  the  presently  preferred  embodi- 
ment  of  the  ice  cube  bag  according  to  the  invention  illus- 
trated  in  figs.  1  a,  1  b  and  2  was  produced  from  to  foils  of 
LD-polyethylene  of  a  thickness  of  25  urn.  Each  of  the 
LD-polyethylene  foils  12  and  14  of  a  thickness  of  25  urn 
had  a  width  of  1  8  cm  and  a  total  length  of  38.5  cm,  each 
of  the  folded  parts  16  and  18  constituting  a  fold  of  a 
piece  of  4.5  cm  of  each  of  the  foil  layers  1  2  and  1  4  of 
totally  38.5  cm.  Thus  the  total  length  of  the  ice  cube  bag 
was  34  cm.  Each  of  the  ice  cube  compartments,  in  total 
24  ice  cube  compartments,  had  a  width  of  4.5  cm  and  a 
length  of  4.8  cm.  The  compartmentalizing  point  weld- 
ings  22  and  24  were  circular  point  weldings  of  a  diame- 
ter  of  0.9  mm,  whereas  the  point  weldings  23  and  25, 
also  constituting  circular  point  weldings,  had  a  diameter 
of  1.1  mm. 
[0093]  When  testing  this  prototype  of  the  presently 
preferred  embodiment  of  the  ice  cube  bag  according  to 
the  invention  it  turned  out  that  the  ice  cube  bag  func- 
tioned  correctly  when  utilized  in  accordance  with  the 
intended  appliance. 
[0094]  These  tests  showed  that  by  means  of  the  pro- 
totype  of  the  ice  cube  bag  implemented  in  accordance 
with  the  teachings  of  the  present  invention  the  desired 
tearing  apart  function  and  furthermore  the  intended 
conversion  from  a  compartmentalized  into  a  non-com- 
partmentalized  ice  cube  bag  were  obtained. 
[0095]  During  further  tests  performed  in  a  laboratory 
on  the  other  of  the  above  described  embodiments  cor- 
responding  excellent  results  were  obtained  in  relation  to 
the  tearing  apart  function  and  possibility  of  converting 
the  ice  cube  bag  from  a  compartmentalized  in  a  non- 
compartmentalized  bag.  Especially,  these  tests  demon- 
strated  that  ice  cube  bags  produced  with  six  horizontal 
and  perpendicular  point  weldings  corresponding  to  the 
third  embodiment  of  the  ice  cube  bag  according  to  the 
present  invention  illustrated  in  fig.  7a  was  able  to  resist 
a  pressure  of  0.9  m  water  column  pressure,  whereas  an 
ice  cube  bag,  in  other  respects  identical  with  the 
embodiment  illustrated  in  fig.  7a  and  with  eight  perpen- 

dicular  and  horizontal  point  weldings  in  each  set  was 
able  to  resist  an  inner  pressure  of  1.3  m  water  column 
pressure.  On  the  other  hand,  an  ice  cube  bag  having 
five  or  seven  point  weldings  in  each  set,  was  unable  to 

5  resist  such  pressures.  The  inventor  construes  this  a 
proof  that  the  distension  of  the  foil  in  the  centre  of  the 
individual  set  of  horizontal  and  perpendicular  point 
weldings  during  filling  of  the  ice  cube  bag  produces  a 
maximum  pull  precisely  in  this  centre  of  the  imaginary 

10  separation  line  between  the  ice  cubes,  and  therefore  an 
odd  number  of  point  weldings  in  the  sets  of  horizontal 
and  perpendicular  point  weldings  provide/s  that  the  mid- 
dlemost  of  the  point  weldings  in  the  individual  set  of 
point  weldings  is  exposed  to  this  maximum  force  influ- 

15  ence  or  this  maximum  pull  which  is  not  the  case  when 
the  number  of  point  weldings  in  the  sets  of  horizontal 
and  perpendicular  is  even  and  thus  the  aforementioned 
force  concentration  or  the  aforementioned  maximum 
pull  is  thus  distributed  on  two  point  weldings  instead  of 

20  on  a  single  point  welding  like  in  the  case  of  an  odd 
number  of  point  weldings. 
[0096]  Even  though  the  above  invention  has  been 
described  with  reference  to  a  number  of  preferred 
embodiments  it  will  be  evident  for  people  skilled  in  the 

25  art  that  numerous  modifications  and  amendments  may 
be  made  within  the  scope  of  the  invention  without  devi- 
ating  from  the  spirit  and  scope  of  the  invention  as 
defined  in  the  following  patent  claims.  Especially,  it 
should  be  noted  that  the  above  described  embodiments 

30  may  be  combined  in  such  a  manner  that  features  of  a 
described  embodiment  may  be  combined  in  another 
specific  described  embodiment  and  likewise  the  com- 
partmentalized  embodiments  described  in  connection 
with  a  number  of  various  self-closure  ice  cube  bags  may 

35  correspondingly  be  used  in  non-self-closure  ice  cube 
bags,  e.g.  knot  bags  of  the  type  generally  described  in 
the  above  mentioned  US  patent.  Similarly,  the  principles 
of  the  invention  are  not  limited  neither  to  self-closure 
bags  nor  to  knot  closure  bags,  but  may  also  be  utilized 

40  in  connection  with  other  ice  cube  bags  having  another 
type  of  closure. 
[0097]  It  should  be  noted  that  the  present  invention  is 
not  limited  to  welding  of  plastic  foils,  but  that  the  embod- 
iment  of  tearing-apart-joints  characteristic  of  the 

45  present  invention  may  be  established  by  means  of  glue- 
ing  of  plastic  foils.  Independent  on  utilization  of  glueing 
or  welding  of  foils,  it  has  turned  out  that,  compared  to 
conventional  ice  cube  bags  in  which  coherent  separa- 
tion  weldings  are  used  between  the  individual  ice  cube 

so  compartments,  the  embodiment  of  the  compartmental- 
izing  weldings  as  point  weldings  characteristic  of  the 
present  invention  provides  a  substantially  better  utiliza- 
tion  of  the  materials,  measured  in  the  form  of  a  bigger 
net  volume  of  the  ice  cubes  produced  from  a  specific  ice 

55  cube  bag  area  construed  as  the  area  defined  by  the 
outer  contour  of  the  ice  cube  bag.  Due  to  the  precise 
embodiment  of  the  final  product,  the  application  of  glue- 
ing  or  welding  as  alternative  production  techniques  fur- 
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thermore  enables  a  positioning  of  the  individual  ice 
cube  bags  during  the  production  process  tightly  abutting 
on  each  other  and  thus  a  better  utilization  of  the  used 
quantity  of  raw  materials,  compared  to  conventional 
production  techniques.  Besides,  in  the  individual  ice  5 
cube  bags,  instructions  for  tearing  apart  the  bag  may  be 
provided  by  glueing  or  welding  as  explained  above  with 
reference  to  fig.  9,  10,  12  and  13  of  the  drawing,  as, 
additionally,  by  means  of  the  used  glue  application  tech- 
nique  or  the  used  welding  technique,  instructions  may  w 
be  established  in  the  foil  material  in  the  form  of  a  direc- 
tion  or  an  instruction  for  the  intended  application  of  the 
ice  cube  bag. 
[0098]  Furthermore,  it  should  be  noted  that  the 
present  invention  is  not  limited  to  the  above  mentioned  is 
types  of  foils,  LDPE  and  HDPE,  or  the  above  stated  foil 
thicknesses  as  in  accordance  with  the  teachings  of  the 
present  invention  arbitrary  polymer  or  foil  of  a  plastics 
material  of  glueable  or  weldable  thickness  of  e.g.  thick- 
nesses  smaller  than  the  above  mentioned  18  urn,  e.g.  20 
down  to  12  urn  or  smaller,  may  be  used,  and  similarly  in 
an  ice  cube  bag  to  foils  of  the  same  or  of  different  type 
and/or  to  foils  of  the  same  or  different  thickness  may  be 
used.  Co-extruded  and  laminated  foils  may  furthermore 
be  utilized  in  connection  with  the  ice  cube  bags  accord-  25 
ing  to  the  present  invention. 

Claims 

1  .  An  ice  cube  bag  comprising:  30 

two  sheet-shaped  foil  layers  (12,  14;  12',  14') 
having  substantially  identical  geometrical  con- 
figurations  and  defining  an  outer  periphery, 
a  peripheral  joint  (20,  21,  21a,  21b)  extending  35 
along  the  major  part  of  said  outer  periphery  of 
said  foil  layers  (12,  14;  12',  14')  with  the  excep- 
tion  of  a  peripheral  area  constituting  an  inlet 
aperture  of  said  bag  (1  0)  which  peripheral  joint 
joins  said  foil  layers  together  mainly  overlap-  40 
ping  each  other  and  defining  an  inner  chamber 
in  the  interior  of  said  bag  (10)  which  inner 
chamber  is  divided  into  several  ice  cube  com- 
partments  being  defined  in  relation  to  each 
other  by  separate  joints  (22,  23,  24,  25,  29)  of  45 
said  foil  layers, 
an  inlet  channel  defined  by  joints  (30,  32,  34, 
35)  of  said  foil  layers  and  extending  from  said 
inlet  aperture  to  said  inner  chamber  of  said  bag 
hereby  allowing  admission  from  the  surround-  so 
ings  to  said  inner  chamber  of  said  bag  through 
said  inlet  channel, 
CHARACTERIZED  in  that  each  of  said  sepa- 
rate  joints  (22,  23,  24,  25,  29)  defining  two 
neighbour  ice  cube  compartments  in  relation  to  55 
each  other  is  constituted  by  a  number  of  indi- 
vidual  joints  (22,  23,  24,  25,  29)  and  that  each 
of  said  individual  joints  (22,  23,  24,  25,  29) 

establishes  a  connection  between  said  two 
sheet-shaped  foil  layers  (12,  14;  12',  14')  with 
such  a  joint  strength  and  with  such  a  limited 
area  extension  that  said  individual  joint  is  not 
broken  when  said  foil  layers  (12,  12;  12',  14') 
are  exposed  to  a  separation  force,  but  provides 
a  tearing  apart  or  perforation  (44)  in  one  of  said 
foil  layers  (12,  14;  12',  14')  along  the  periphery 
of  said  individual  joints. 

2.  Ice  cube  bag  according  to  claim  1,  CHARACTER- 
IZED  in  that  said  individual  joints  (22,  23,  24,  25, 
29)  are  positioned  in  such  mutual  distance  that 
when  one  of  said  foil  layers  (12,  14;  12',  14')  is  torn 
apart  or  perforated  (44),  said  individual  joints  pro- 
vide  directions  for  a  perforation  line  in  one  of  said 
foil  layers  (12,  14;  12',  14). 

3.  Ice  cube  bag  according  to  claims  1  or  2,  CHARAC- 
TERIZED  in  that  the  factor  calculated  as  the  area  of 
one  of  said  individual  joints  (22,  23,  24,  25,  29) 
expressed  in  square  millimetres  divided  by  the  cir- 
cumference  or  perimeter  of  the  same  joint  meas- 
ured  in  millimetres  of  the  same  joint  lies  within  the 
order  of  0.025  mm  and  0.5  mm,  preferably  within 
the  order  of  0.125  mm  and  0.375  mm,  such  as 
approximately  0.25  mm. 

4.  Ice  cube  bag  according  to  any  of  the  claims  1-3, 
CHARACTERIZED  in  that  each  of  said  individual 
joints  (22,  23,  24,  25,  29)  has  a  area  extension  cor- 
responding  to  the  area  of  a  circle  having  a  diameter 
of  between  0.1  mm  and  5  mm,  such  as  0.5  mm  and 
1.5  mm,  preferably  between  0.9  mm  and  1.0  mm, 
such  as  between  0.5  and  0.8  mm,  between  0.8  mm 
and  1  mm,  between  1  mm  and  1  ,2  mm  or  between 
1.2  mm  and  1.5  mm. 

5.  Ice  cube  bag  according  to  any  of  the  claims  1-4, 
CHARACTERIZED  in  that  said  peripheral  joint  (20, 
21,  21a,  21b),  said  inlet  channel  defining  joints  (30, 
32,  34,  35)  and  said  individual  junctions  (22,  23,  24, 
25,  26)  are  all  constituted  by  glueings  or  preferably 
weldings. 

6.  Ice  cube  bag  according  to  any  of  the  claims  1-5, 
CHARACTERIZED  in  that  said  individual  joints 
have  the  configuration  of  circles,  ellipses,  line  seg- 
ments,  triangles,  rectangles,  squares,  polygons, 
arbitrary  convex  or  concave  contour  defining  con- 
figurations  or  combinations  of  arbitrary  ones  of  the 
above  mentioned  configurations. 

7.  Ice  cube  bag  according  to  any  of  the  claims  1-6, 
CHARACTERIZED  in  that  said  ice  cube  bag  is  a 
self-closure  bag  in  which  said  two  sheet-shaped  foil 
layers  (12,  14)  provide  prolongations  constituting 
two  closure  valve  flaps  positioned  at  said  inlet  chan- 
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nel  and  extending  from  the  inlet  channel  and  into 
the  interior  of  said  bag  towards  said  inner  chamber 
of  said  bag  along  said  inlet  channel,  and  which  are 
joined  through  said  inlet  channel  defining  joints  (30, 
32,  34,  35)  so  as  to  provide  two  closure  pockets 
being  open  towards  said  inner  chamber  of  said  bag. 

nel  in  said  two  sheet-shaped  foil  layers  (12,  14;  12', 
14')  tearing  perforations  are  provided  for  direction 
of  tearing  apart  said  ice  cube  bag. 

8.  Ice  cube  bag  according  to  any  of  the  claims  1  -6, 
CHARACTERIZED  in  that  said  ice  cube  bag  consti- 
tutes  a  bag  having  a  knot  closure,  said  two  sheet-  10 
shaped  foil  layers  (12',  14')  outside  said  inlet  chan- 
nel  defining  joints  (30,  32,  34,  35)  being  provided 
with  perforations  or  cuttings  for  allowing  tying  of  the 
foil  material  of  the  two  sides  of  said  inlet  channel  for 
provision  of  a  closure  knot  closing  said  inlet  chan-  is 
nel. 

9.  Ice  cube  bag  according  to  any  of  the  claims  1  -8, 
CHARACTERIZED  in  that  said  sheet-shaped  foil 
sheets  (12,  14;  12',  14')  of  said  ice  cube  bag  is  pro-  20 
duced  from  polyethylene,  preferably  LDPE  or 
HDPE  or  some  other  glueable  or  weldable  foil 
material,  preferably  plastics  or  polymer  foil  material 
or  aluminum  foil  material  or  combinations  of  such 
foil  materials.  25 

1  0.  Ice  cube  bag  according  to  any  of  the  claims  1  -9, 
CHARACTERIZED  in  that  the  number  of  ice  cube 
compartments  in  said  inner  chamber  of  said  ice 
cube  bag  is  bigger  than  2,  preferably  6,  8,  10,  12,  30 
14,  16,  18,  20,  22,  24,  30,  36  or  48,  preferably  24. 

11.  Ice  cube  bag  according  to  claim  1  0,  CHARACTER- 
IZED  in  that  said  ice  cube  compartments  in  said 
inner  chamber  of  said  ice  cube  bag  are  grouped  35 
into  separate  sub-chambers. 

12.  Ice  cube  bag  according  to  any  of  the  claims  1-11, 
CHARACTERIZED  in  that  the  number  of  said  indi- 
vidual  joints  (22,  23,  24,  25,  29)  defining  two  neigh-  40 
bour  ice  cube  compartments  in  relation  to  each 
other  constitutes  an  odd  number  or  preferably  an 
even  number. 

13.  Ice  cube  bag  according  to  any  of  the  claims  1-12,  45 
CHARACTERIZED  in  that  said  two  sheet-shaped 
foil  layers  (12,  14;  12',  14')  are  substantially  rectan- 
gular. 

14.  Ice  cube  bag  according  to  any  of  the  claims  1-13,  so 
CHARACTERIZED  in  that  from  said  inner  chamber 
of  said  ice  cube  bag  a  connection  or  connections  is 
or  are  provided  to  expansion  chambers  (40,  40', 
40")  positioned  on  one  or  both  sides  of  said  inlet 
channel.  ss 

15.  Ice  cube  bag  according  to  any  of  the  claims  1-14, 
CHARACTERIZED  in  that  outside  said  inlet  chan- 
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