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Description 

The  present  invention  concerns  a  procedure  and  an 
arrangement  for  storing  a  mixture  of  ice  cubes  and  water 
in  a  magazine,  and,  when  needed,  collecting  and  trans- 
porting  ice  cubes  to  an  area  of  use,  especially  for  ves- 
sels  such  as  fishing  vessels.  The  main  purpose  of  the 
present  invention  is  to  keep  the  ice  cubes  in  a  loose  and 
lump-free  condition.  The  invention  also  concerns  the 
abovementioned  arrangement  integrated  in  an  applica- 
tion  designed  to  collect  and  transport  the  ice  cubes  to 
the  processing  area.  The  present  invention  is  especially 
concerned  with  plants  for  producing  and  storing  ice  for 
industrial  purposes.  One  is  in  this  context  primarily  think- 
ing  of  food  articles,  and  especially  fisheries,  such  as 
ocean  fisheries,  where  a  catch  consisting  of  fish,  shell- 
fish,  etc.,  must  be  refrigerated  by  ice  in  orderto  preserve 
its  quality. 

The  ice  itself,  with  which  this  invention  is  intended 
to  be  used  in  relation  to,  can  either  be  brought  along 
from  ashore  in  a  separate  magazine  on  board,  or  the 
vessel  can  have  its  own  ice  machine  installed,  which 
produces  the  necessary  ice  from  seawater.  The  present 
invention  shall  in  the  ensuing  be  described  in  connection 
with  the  mentioned  sea  water  ice  machine,  but  shall  not 
limit  itself  to  this. 

At  present  there  are  several  refrigeration  systems 
in  operation  on  board  fishing  vessels.  One  of  these  is 
the  socalled  RSW-system  (Refrigerated  Sea  Water), 
which  involves  that  seawater  is  chilled  in  a  separate  unit, 
and  when  the  catch  is  taken  onboard  from  e.g.  trawl  or 
seine,  the  chilled  seawater  is  added  so  that  the  fish  is 
kept  refrigerated.  This  system,  however,  has  one  disad- 
vantage;  when  the  fish  dies,  its  osmotic  qualities  cease, 
i.e.  the  quality  that  separates  the  salt  from  the  water 
when  the  fish  is  alive.  This  quality  causes  the  meat  in 
seawater  fish  to  taste  basically  unsalted,  but  when  the 
osmosis  ceases  the  salt  will  penetrate  the  fishmeat  and 
make  it  taste  salt.  This  will  in  turn  result  in  a  deteriorated 
quality  of  the  fish. 

Also  fodder  producers  who  manufacture  fish  meal 
for  the  breeding  industry,  using  fish  raw  materials,  de- 
mand  that  the  fish  meat  should  be  without  salt.  For  such 
raw  materials  it  is  therefore  necessary  to  use  ice  refrig- 
eration. 

Ice  may  be  manufactured  from  fresh  water  in  con- 
ventional  ice  machines  located  on  board  the  vessel. 
This,  however,  means  that  the  fresh  water  must  be 
brought  from  ashore,  and  also  that  the  vessel  must  be 
equipped  with  a  storage  tank  with  a  grab  device  for  col- 
lecting  the  ice,  as  well  as  an  ice  screw  for  transporting 
the  ice  to  the  processing  area  on  board.  Another  disad- 
vantage  is  that  it  is  impossible  to  chill  fresh  water  to  the 
same  degree  as  seawater. 

Another  and  major  problem  will  arise  as  a  conse- 
quence  of  the  fact  that  ice  cubes  have  a  lower  specific 
weight  than  water  or  seawater,  which  will  cause  the  ice 
cubes  to  float,  forming  a  layer  on  the  surface  of  the  wa- 

ter.  If  a  supply  of  ice  cubes  and  water  is  kept  stagnate 
for  a  longer  period  of  time,  this  will  result  in  the  ice  cubes 
clogging  up  or  freezing  into  big  flakes  or  cakes  of  ice 
which  are  quite  difficult  to  handle. 

5  As  far  as  the  handling  of  ice  in  a  magazine  is  con- 
cerned,  one  is  dependent  on  the  ice  having  the  appro- 
priate  compactness  and  size  division,  to  obtain  an  ade- 
quate  dosing  into  the  ice  screws,  using  a  grab,  an  ac- 
complishment  almost  impossible  to  achieve  in  a  rational 

10  way  if  the  ice  is  clogging.  The  applications  will  therefore 
be  costly,  they  are  space-consuming  and  involve  large 
maintenance  costs. 

To  some  extent  ice  in  bulk  is  used  together  with 
fresh  water  from  ashore  based  plants.  The  ice  is  refrig- 

15  erated  and  a  number  of  magazines  on  board  are  filled 
with  a  mixture  of  fresh  water  and  ice,  normally  up  to  15% 
of  the  loading  capacity.  This  is  both  time  consuming  and 
expensive,  and  many  vessels,  in  order  to  comply  with 
the  requirements  from  the  authorities  (Veritas),  must  run 

20  with  full  tanks.  Normally  there  will  be  water  in  one  tank 
and  ice  in  the  others.  The  ice,  however,  will  clog  as  soon 
as  it  comes  into  contact  with  water  in  each  tank  when 
loading  the  raw  material.  It  is  therefore  apparent  that  this 
system  for  manufacturing  ice  for  refrigerating  purposes, 

25  also  entails  big  disadvantages. 
In  ice  machines  based  on  sea  water,  one  obtains 

fresh  water  ice  and  a  water  portion  which  is  strongly  en- 
riched  by  salt,  and  the  salt  water  portion  is  disposed  of. 
These  machines  are  not  found  very  often  on  board  fish- 

so  ing  vessels.  One  of  the  reasons  for  this,  is  that  salt  water 
ice  machines  are  less  effective,  as  the  ocean  water  often 
has  a  temperature  of  up  to  10  °C,  and  a  lot  of  the  cold- 
ness  from  the  refrigeration  device  in  the  ice  machine  is 
needed  to  reduce  the  seawater  temperature  down  to  0 

35  °c  before  the  actual  refrigeration  process  can  start.  It  is 
also  hard  to  avoid  the  storing  problems  in  the  ice  bins, 
as  mentioned  above,  concerning  the  clogging  and  the 
difficulties  in  obtaining  an  adequate  dosing  of  finely  por- 
tioned  ice  particles  for  the  fish  raw  material. 

40  It  is  previously  known  to  transport  ice  cubes  through 
pipes  in  a  mixture  with  water.  Examples  of  such  systems 
are  disclosed  in  US-patent  No.  4.901.539  and  Interna- 
tional  application  WO  89/00668. 

More  specific,  the  US-patent  No.  4.901  .539  disclos- 
es  es  a  machine  for  producing  cold  water  for  drinks.  The 

produced  ice  cubes  float  to  the  top  of  a  water  bath  and 
are,  mixed  with  water,  pumped  through  a  line  and  recir- 
culated  for  cooling  the  admixed  water. 

International  application  WO  89/00668  discloses  in 
so  figure  5  and  accompanying  text,  a  slurry  of  finely  divided 

snow/ice  particles  and  water  which  is  obtained  more 
pumpable  by  activating  an  auger  and  adding  salt  water 
to  the  mixture. 

The  object  of  the  present  invention  is  to  provide  a 
55  method  and  an  apparatus  with  which  a  mixture  of  ice 

cubes  and  water  may  be  kept  in  a  loose  and  lump  free 
condition. 

In  consequence,  a  purpose  of  the  present  invention 
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is  to  introduce  a  procedure  and  an  arrangement  which 
will  totally  eliminate  the  beforementioned  problems  with 
ice  clogging  in  the  magazine  on  board  fishing  vessels. 

A  further  purpose  of  this  invention  is  to  design  the 
arrangement  in  such  a  way  that  it  can  be  incorporated 
in  an  already  existing  fish  handling  application,  which  in 
this  case  also  may  be  used  for  collecting  ice  cubes  and 
transport  them  to  a  processing  area. 

According  to  the  invention,  the  procedure  for  storing 
a  mixture  of  ice  cubes  and  water  in  a  magazine,  and, 
when  needed,  collecting  and  transporting  ice  cubes  to 
an  area  of  use,  especially  for  use  on  vessels  such  as 
fishing  vessels,  is  characterized  in  bringing  the  ice 
cubes  and  water  into  strong  movement  by  injecting  a 
fluid  like  air  or  water  with  a  high  pressure  pulse  into  the 
magazine  with  time  intervals,  so  that  the  ice  cubes  are 
kept  in  a  loose  and  lumpfree  condition. 

The  mixing  influence  achieved  by  injecting  a  fluid 
into  the  magazine  is  intended  to  create  fluid  bubbles 
which  will  affect  the  mixing  motion.  The  fluid  is  prefer- 
entially  injected  in  pulses  with  regular  time  intervals  of 
approximately  1  -3  hours,  the  optimal  time  interval  being 
3  hours.  The  fluid  is  injected  in  a  horizontal  direction 
and/or  in  a  vertical  direction  from  the  bottom  of  the  mag- 
azine. 

Preferentially  the  fluid  will  be  injected  through  a  pipe 
applied  in  the  bottom  area  of  the  magazine,  and  into  the 
magazine,  through  a  number  of  outlet  nozzles  in  the 
pipe.  The  fluid  is  injected  into  the  magazine  through  a 
number  of  branch  pipes  which  are  spread  over  the  mag- 
azine  bottom  area,  in  that  each  branch  pipe  contains  a 
number  of  outlet  nozzles  for  the  fluid.  Three  such  branch 
pipes  can  be  applied. 

Preferably,  the  liquid  is  sea  water  and  the  fluid  is  air. 
When  the  liquid  is  sea  water,  the  salt  content  can  be 
approximately  3%. 

According  to  the  present  invention,  the  arrange- 
ment  for  effecting  the  foregoing  method  comprising  a 
magazine  of  ice  cubes  and  water,  means  for  delivering 
fluid  to  said  magazine,  and  means  for  collecting  ice 
cubes  from  said  magazine,  is  characterized  by 

said  means  for  delivering  fluid  comprising  an  injec- 
tion  pipe  being  positioned  in  the  bottom  portion  of 
the  magazine  and  comprising  a  number  of  outlet 
nozzles,  and  pumping  means  for  injecting  high 
pressure  air  or  water  pulses  to  the  pipe,  and 
said  means  for  collecting  ice  cubes  comprising  a 
suction  pipe  positioned  in  the  magazine  for  sucking 
a  mixture  of  ice  cubes  and  water  from  a  border  area 
between  the  layers  of  water  and  ice  cubes,  which 
border  area  establishes  after  each  agitating,  by  the 
high  pressure  pulses,  of  the  ice  cubes/water-mix- 
ture. 

According  to  a  preferred  embodiment,  the  injection 
pipe  comprises  a  number  of  separate  branch  pipes, 
which  from  a  branching  point  are  distributed  over  the 

bottom  area  of  the  magazine,  and  each  branch  pipe 
comprises  a  number  of  out  nozzles  for  injecting  pipe 
pressure  air. 

According  to  an  especially  preferred  embodiment, 
5  the  arrangement  according  to  the  invention  as  de- 

scribed  before,  is  integrated  with  an  arrangement  com- 
prising  a  rising  pipe  including  an  intermediate  storage 
tank,  and  where  the  intermediate  storage  tank  by  means 
of  a  pressure  transmitter  in  consecutive  order: 

10 
a)  is  subjected  to  vacuum  in  order  to  suck  a  mixture 
of  ice  cubes  and  water  up  from  the  magazine 
through  the  pipe  and  fill  up  the  tank, 
b)  after  which  the  inlet  side  of  the  tank  is  subjected 

is  to  over-pressure  to  discharge  the  ice  cubes  and  wa- 
ter  mixture  further  through  the  pipe  to  the  area  of 
use, 

and  is  characterized  by  comprising  a  separate  pipe  for 
20  injecting  the  air  into  the  magazine  and  the  rising  pipe 

constituting  said  suction  pipe,  and  the  injection  pipe  and 
the  suction  pipe  being  arranged  in  proportionally  une- 
qual  height  levels  in  the  magazine. 

In  this  context,  the  term  'area  of  use'  means  that  the 
25  ice/water  mixture  is  transported  to  a  dosing  machine  of 

a  fairly  well-known  type,  where  the  icecubes,  after  being 
separated  from  the  sea  water,  will  be  evenly  dosed  in 
suitable  amounts  together  with  the  fish  that  is  being  re- 
moved  from  the  trawl  or  seine. 

30  As  far  as  the  specified  features  or  the  arrangement, 
as  outlined  in  the  specification,  are  concerned,  one  re- 
fers  to  the  subsequent  dependent  claims  11-17. 

In  one  of  these  preferred  embodiments,  the  ar- 
rangement  is  characterized  by  means  for  controlling  the 

35  fluid  injecting  process  and  the  suction  process  in  such 
a  way  that  the  ensuing  stages  are  carried  out  consecu- 
tively: 

1)  injection  of  high  pressure  air  pulse  into  the  mag- 
40  azine, 

2)  sucking  of  an  ice/water  mixture  into  the  tank  from 
the  magazine  by  subjecting  the  tankto  vacuum,  and 
3)  pressing  the  ice/water  to  the  area  of  use  by  sub- 
jecting  the  tank  to  over-pressure. 

45 
The  present  invention  shall  in  the  following  be  de- 

scribed  in  detail,  with  reference  to  the  enclosed  draw- 
ings,  wherein: 

Fig.  1  shows  a  sectional  drawing  of  a  plant  for  pro- 
50  ducing  ice  on  board  a  vessel. 

Fig.  2  shows  another  section  of  the  same  plant  and 
illustrates  a  combined  arrangement,  which  produces  the 
mixing  influence  for  the  ice/saltwater  mixture,  and  at  the 
same  time  extracts  ice/saltwater  to  the  processing  area. 

55  Fig.  3  and  4  show  a  schematic  outlines  of  different 
designs  for  arranging  a  fluid  injection  pipe  with  three 
branch  pipes  in  a  magazine. 

In  as  far  as  the  arrangement  for  the  present  inven- 
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tion  normally  (e.g.  on  board  a  vessel  with  limited  space) 
would  be  integrated  with  an  ice  machine,  shall  the  ice 
machine  also  be  described  in  relative  detail  in  the  fol- 
lowing  description. 

Fig.  1  shows  an  ice  plant,  as  on  board  a  vessel  with  s 
a  deck  D  and  an  engine  room  M  where  a  refrigeration 
device  8  is  located,  a  hold  3  which  functions  as  an  ice 
magazine,  and  a  hold  L  for  the  fish.  The  bottom  of  the 
vessel  is  marked  B,  and  is  also  described  as  a  tank  top 
21  .  The  holds  are  separated  by  isolated  partition  walls  V.  10 

An  ice  machine  1  is  positioned  on  the  deck,  for  in- 
stance  an  ice  machine  which  produces  tube  ice  or  plate 
ice,  and  it  delivers  the  ice  in  free  fall  down  into  the  mag- 
azine  3,4.  The  refrigerator  8  produces  chilled  sea  water 
which,  by  means  of  the  pump  1  1  ,  is  pumped  up  from  the  15 
seawater  source  22  below  the  vessel.  The  water  is  car- 
ried  through  the  refrigerator  8  to  the  magazine  3,4, 
which  consists  of  a  mixture  of  ice  cubes  (from  the  ice 
machine  1)  and  salt  water.  During  standstill  the  ice  3 
floats  up  due  to  lower  specific  weight,  and  forms  a  layer  20 
on  the  surface  of  the  salt  water  4,  like  the  figure  shows. 
From  the  bottom  of  the  magazine  3,4,  the  suction/feed 
pump  5,  suctions  salt  water  4  through  a  pipe  32,  and 
this  salt  water  4  is  carried  into  the  condenser  of  the  ice 
machine  through  the  valve/pipe  6,  and  also  through  the  25 
valve/pipe  7  to  the  ice  machine  1  . 

To  convey  the  ice  3  through  to  the  processing  area, 
e.g.  for  the  purpose  of  refrigerating  fish  in  another  hold 
on  the  vessel,  the  magazine  tank  has  been  equipped 
with  a  conveyor/rising  pipe  42/1  5.  The  conveyor  system  30 
for  ice  is  additionally  designed  as  described  in  connec- 
tion  with  figure  2. 

Each  of  the  holds  A,  B,  C  of  the  vessel  have  a  coun- 
tersunk  well  1  6  in  the  bottom  B  for  the  purpose  of  com- 
plete  drainage  of  residue  water  from  the  holds.  Drainage  35 
water  is  sucked  out  of  the  well  16  through  a  pipe  59. 
Also  downwards  into  the  bottom  of  the  ice  magazine 
tank,  a  pipe  59  is  arranged. 

Figure  1  shows  that  the  ice  3  and  the  salt  water  4 
are  phase  separated  into  two  main  layers,  but  it  will  be  40 
evident  from  the  following  description  that  when  ice  is 
taken  out  from  the  magazine  3,4,  the  magazine  is  first 
subjected  by  the  mixing  influence  a  loose  and  lump  free 
mixture  of  ice  cubes  and  water,  so  that  a  mixture  of  ice 
3  and  salty  water  4  can  be  pumped  up  to  the  deck  D.  45 

From  the  bottom  of  the  magazine  3,4  a  possible  wa- 
ter  outlet  is  guided  through  a  pipe  1  0  into  the  refrigerator 
8,  for  instance,  in  the  case  of  heat  exchanging,  to  be 
used  for  precooling  of  the  sea  water  which  is  pumped 
in  from  the  source  22.  This  outlet  water  is  discharged  so 
through  a  pipe  1  2  with  valve  back  to  the  sea.  A  grate  is 
arranged  in  front  of  the  outlet  pipe. 

The  plant  further  consists  of  a  set  of  temperature 
sensors  1  3  in  the  tank,  which  record  the  temperature  in 
the  different  horizontal  layers  of  the  magazine  3,4.  55 

With  this  plant  it  is  now  possible  to  easily  adjust  the 
ice  production,  according  to  the  immediate  need  for  ice 
in  the  processing  area.  The  level  in  the  magazine  3,4 

can  be  further  controlled  by  adjusting  the  pumps  11  (sea 
water  in)  and  12  (salt  water  out).  Furthermore  it  is  now 
possible  to  make  very  effective  use  of  the  capacity  of 
the  ice  machine,  since  use  is  made  of  sea  water,  which 
has  been  precooled  to  approximately  0  °C  in  the  RSW- 
unit,  is  fed  directly  into  the  ice  machine.  This  makes  it 
possible  to  increase  the  ice  production  by  almost  20%. 

In  figure  2  is  shown  in  detail,  according  to  the  inven- 
tion,  the  specific  system  which  produces  the  mixing  in- 
fluence  in  the  magazine  with  the  mixture  of  ice  cubes 
and  water,  as  well  as,  according  to  the  invention,  a  sys- 
tem  for  transporting  a  mixture  of  ice  cubes  and  water  to 
a  processing  area. 

Figure  2  shows  the  ice  machine  2  which  delivers  ice 
to  hold  A  as  described  previously.  On  each  side  of  this 
hold,  hold  sections  B  and  C  have  been  arranged,  for 
storing  fish  refrigerated  by  ice  from  hold  A. 

A  mixture  of  ice  3  and  salt  water  4  is  sucked  through 
the  pipe  1  5  and  into  an  intermediate  storage  tank  30  and 
squeezed  or  pressed  further  through  the  pipe  27  to  a 
feeding  tank  33  for  ice,  with  the  help  of  the  pressure 
transmitting  from  a  compressor  or  pump  29.  The  inter- 
mediate  storage  tank  30  is  moreover  arranged  in  a  tilted 
position,  so  that  its  outlet  side  is  positioned  at  a  lower 
level  than  its  inlet  side,  in  the  vertical  direction.  In  the 
feeding  tank  33  the  salt  water  runs  off  the  ice  and  is  car- 
ried  through  the  pipe  26  back  to  the  magazine  3,4.  The 
ice  is  conveyed  further  by  a  transport  screw  24,  (or  pos- 
sibly  a  conveyor  belt)  up  to  a  dosing  unit  18  for  delivery 
to  a  dosing  plate  23,  while  the  fish  intended  for  refriger- 
ation  is  transported  from  the  feeding  unit  1  7  from  a  seine 
or  a  trawl.  From  the  dosing  plate  23  the  fish/ice  mixture 
is  guided  into  distribution  ducts  20  for  transport  to  the 
relevant  holds. 

A  pipe  35,  which  is  connected  between  the  pump/ 
pressure  transmitter  29  and  the  pipe  1  5,  contains  in  suc- 
cession: 

a)  a  branching  to  an  outlet  36  to  the  surroundings 
through  a  shift  valve  34  (4-ways)  which  when  shift- 
ing  in  succession  can  produce  pressure  and  vacu- 
um  in  the  pipe  35  by  means  of  the  pressure  trans- 
mitting  function  of  the  pump  29, 
b)  a  reversing  valve  28  from  where  the  pipe  35 
branches  into: 
one  first  branch  pipe  37  which  leads  into  a  further 
branch  point  41  which  includes  a  3-way  shift  valve, 
and  a  second  branch  pipe  38  which  leads  into  the 
inlet  side  of  the  tank  30. 

From  the  branching  point  41  a  pipe  40  leads  down 
to  the  bottom  of  the  magazine,  and  leads  further  by  a 
more  or  less  horizontal  section  44  into  the  magazine  3,4. 
The  horizontal  section  is  designed  with  a  number  of  out- 
let  nozzles  45  from  where  the  fluid  is  injected  into  the 
magazine  3,4. 

Furthermore,  from  the  branching  point  41  with  the 
3-ways  valve,  a  pipe  62  connects  to  the  pipe  15  at  a 

4 
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given  distance  from  the  floor  of  the  magazine.  Upstream 
of  the  inlet  of  the  pipe  1  5,  the  pipe  62  contains  a  manifoil 
39  and  a  back  pressure  valve  43. 

The  valve  34  has  been  designed  in  such  a  way  that 
when  the  pump  29  with  strong  pressure  blows  fluid 
through  the  pipe  36,  this  will  entail  a  simultaneous  strong 
suctioning  vacuum  in  the  pipe  35. 

Fig.  3  shows  a  horizontal  section  of  a  preferred  ar- 
rangement  of  the  injection  arrangement.  From  the  inlet 
at  the  bottom  of  the  magazine  3,4  the  pipe  40  branches 
out  into  three  branch  pipes  46,  47,  48  which  are  distrib- 
uted  so  that  they  cover  a  large  area  of  the  floor  of  the 
magazine.  The  branch  pipes  comprise  the  valves  51, 
52,  53,  54,  55,  and  these  can  be  controlled  during  injec- 
tion  so  that  the  fluid  is  injected  alternately  from  the  noz- 
zles  45  in  the  three  branch  pipes. 

Fig.  4  shows  an  alternative  design  of  the  positioning 
of  the  branch  pipes  in  the  bottom  of  the  magazine.  It 
follows  that  from  the  connection  point  70  three  branch 
pipes  72,  74,  76,  each  with  an  outlet  nozzle  on  the  end, 
branch  out  over  the  floor  of  the  magazine.  The  pipe  74 
is  positioned  furthest  off  inwards  in  the  magazine  seen 
from  the  branching  point  70,  while  the  pipe  72  is  posi- 
tioned  nearest.  This  positioning  is  suitable  when  the  bot- 
tom  of  the  magazine  has  a  rectangular  floor  area,  as 
shown  in  the  figure.  The  control  of  the  alternate  injection 
through  the  three  pipes  is  achieved  in  the  same  way  as 
described  in  fig.  3. 

In  the  magazine  the  rising  pipe  1  5  comprises  a  suc- 
tion  pipe  in  the  form  of  a  flexible  hose  42  which  from  a 
distance  over  the  floor  level  of  the  magazine  3,4,  ex- 
tends  more  or  less  horizontally  inwards  into  the  maga- 
zine  3,4.  The  hose  42,  at  the  inlet  57  to  the  magazine 
3,4,  forms  a  hinge  connection,  in  the  shape  of  a  flange, 
so  that  the  hose  can  be  tipped  upwards  and  downwards 
round  a  horizontal  axis.  The  hose  42  further  comprises 
a  float  gadget  58  to  enable  it  to  float  in  the  water  in  the 
border  area  between  the  ice  layer  3  and  the  water  4.  In 
this  way  the  hose  42  always  floats  in  a  position  close  to 
the  ceiling  of  the  ice  substance  (seen  from  below),  and 
the  height  position  of  the  hose  will  always  vary  upwards 
and  downwards  (see  arrows  on  fig.  2)  in  pace  with  the 
changing  height  level  of  the  boarder  area,  depending  on 
the  volume  of  the  magazine.  When  suctioning  ice/liquid 
through  the  opening  64  of  the  hose  42,  one  is  ensured 
to  obtain  a  suitable  mixture  of  water  and  ice.  The  mixture 
will  in  this  boarder  area  be  adequately  suction-  and 
pump-able. 

Any  residue  water  in  the  tank  may  be  emptied  by 
connecting  the  pipe  59  to  the  rising  pipe  1  5  within  a  suc- 
tion  step. 

When  fluid  is  injected  into  the  magazine  3,4,  the 
valves  34,  28  and  41  are  adjusted  so  that  the  fluid  is 
carried  through  the  pipes  35,  37,  40  and  44  up  until  and 
into  the  magazine  3,4,  through  the  injection  nozzles  45. 
If  desired,  the  injection  may  also  be  arranged  through 
the  pipe  15,  by  adjusting  the  valve  41  to  injection  through 
the  pipe  62,  further  into  the  pipe  15  and  into  the  maga- 

zine  3,4  through  the  suction  opening  64  on  this  pipe  62. 
Injection  through  the  pipes  62  and  1  5  may  also  be  rele- 
vant  when  the  unit  is  used  for  pumping  fish,  in  order  to 
blow  out  fish  which  might  be  stuck  in  the  pipe  1  5  during 

5  the  suction  process. 
It  has  been  found  that  the  above  mentioned  high 

pressure  pulse  of  fluid,  which  preferentially  is  air,  forms 
air  bubbles  which  make  the  magazine  3,4  "boil"  during 
a  vigorous  stirring. 

10  In  accordance  with  an  optional  embodiment,  water, 
for  example  sea  water  from  the  magazine  3,4,  may  be 
injected  into  the  magazine  instead  of  air.  This  may  for 
example  be  effected  by  suction  of  a  volume  of  water  4 
from  the  magazine  and  into  the  pipe  42,  15  and  there- 

's  after  reinjecting  it  back  into  the  magazine  with  a  powerful 
over-pressure. 

At  an  optional  time  thereafter,  e.g.  2  seconds  after 
the  injection,  the  valves  34,  28,  41  readjust,  so  that  a 
strong  vacuum  builds  up  in  the  pipes  35,  38,  15,  which 

20  will  discharge  the  ice/water  mixture  in  through  the  open- 
ing  64  to  the  horizontally  positioned  hose  42  and  further 
up  through  the  pipe  1  5  and  into  the  tank  30.  During  this 
part  of  the  process  the  pipe  62  is  shut  down  by  means 
of  the  reversing  valve  43,  to  stop  ice  and  water  from  pen- 

25  etrating  into  the  fluid  injection  pipes  37  and  62.  The  valve 
41  will  close  to  prevent  suction  effect  in  the  injection  pipe 
40. 

When  the  tank  30  is  filled  with  a  mixture  of  ice  cubes 
and  water,  the  valves  34  and  28  will  readjust  so  that  the 

30  full  fluid  pressure  from  the  pump  29  is  guided  into  the 
back  side  of  the  ice/water  in  the  tank  30,  i.e.  through  the 
pipe  38  to  the  inlet  side  of  the  tank,  and  in  consequence 
the  said  ice/water  content  is  squeezed  out  of  the  tank 
30  and  into  the  rising  pipe  27  all  the  way  to  the  feeding 

35  tank  33  where  the  water  runs  off  the  ice  and  is  carried 
through  the  pipe  26  back  to  the  magazine. 

How  a  possible  water  surplus  in  the  magazine  3,4 
can  be  carried  away,  is  indicated  in  figure  1  with  at- 
tached  text. 

40  One  pipe  15  (of  the  pipes  40,  15)  which  can  carry 
pressure  fluid  to  the  magazine  3,4  constitutes,  accord- 
ing  to  a  preferred  embodiment  of  the  invention,  the  same 
pipe  that  the  ice/liquid  mixture  is  suctioned  into  from  the 
magazine  3,4  to  be  carried  to  the  processing  area, 

45  something  that  is  achieved  by  readjusting  of  the  said 
valves. 

The  control  of  these  valves,  in  order  to  achieve  all 
steps  of  fluid  injection,  suction  of  ice/water,  and  the  dis- 
tribution  of  the  fluid  injection  through  the  previously 

so  mentioned  branch  pipes  46,  47,  48,  will  be  carried  out 
automatically,  by  means  of  a  computer  system. 

Summarized,  the  process  of  the  mixing  influence 
and  the  suction  process  of  the  invention,  include  these 
steps  in  consecutive  order: 

55 
1  )  blowing  air  into  the  magazine, 
2)  suctioning  an  ice/water  mixture  into  the  tank  30 
from  the  magazine,  and 

5 
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3)  conveying  the  ice/water  mixture  to  the  surface  by 
subjecting  the  tank  30  to  over-pressure. 

With  a  continuous  demand  for  ice  on  deck  D,  this 
cycle  will  be  carried  out  with  injection  of  fluid  (air)  at  suit- 
able  time  intervals,  while  the  suction  of  the  ice/water 
mixture  may  take  place  any  chosen  number  of  times  af- 
ter  each  injection.  Normally  it  will  be  enough  to  inject 
fluid  every  3  hours. 

For  long  periods  on  board,  however,  there  will  be 
no  need  for  ice  supply  from  the  magazine  3,4.  If  the  ice 
in  the  magazine  3,4  is  kept  stagnant  too  long,  phase 
separated  in  the  layer  3,  the  clogging  of  the  ice  particles 
will  increase  to  form  larger  lumps.  According  to  the  in- 
vention,  it  is  therefore  preferred,  when  there  is  no  im- 
mediate  need  for  ice,  to  discharge  a  pulse  of  com- 
pressed  air  approximately  once  every  hour,  to  keep  the 
aggregate  of  ice  and  salt  water  in  a  loose  mixture. 

In  this  way  the  injection  system  29,  35,  15  according 
to  the  invention  can  also  be  used  separately  for  the  sole 
purpose  of  keeping  an  ice/water  substance  3,4  in  a 
loose  mixture.  The  extent  of  the  injection  will  of  course 
be  adjusted  in  accordance  with  the  size  of  the  magazine. 

Figure  2  further  indicates  that  the  pipe  15  includes 
a  branch  pipe  59  (with  a  two-way  shut-off  valve  60  in  the 
branching  point)  to  the  bottom  of  the  storage  tank  C.  The 
system  according  to  the  invention  thus  may  be  used  for 
emptying  other  tanks  on  the  vessel,  e.g.  of  fish,  and  that 
it  might  give  a  choice  of  possibilities  regarding  which 
hold  the  ice  magazine  at  best  should  be  stored  in. 

EXAMPLE 

The  arrangement  according  to  the  invention  was 
assembled  and  tested  in  a  fishing  vessel. 

In  the  bottom  of  a  storage  tank  with  an  ice/sea  water 
magazine  with  a  volume  of  100  m3,  with  an  ice  cube 
share  of  approximately  60%,  air  was  injected  after  a  giv- 
en  procedure  through  three  pipes  positioned  in  the  bot- 
tom  of  the  tank.  The  air  was  injected  alternately  between 
the  three  branch  pipes,  first  on  one  side,  then  on  the 
other  side  and  finally  through  the  branch  pipe  in  the  cen- 
tre.  The  air  blasts  were  made  in  pulses  of  approximately 
5  seconds  from  each  pipe.  The  injection  capacity  of  the 
air  blasts  was  900  m3  air  per  hour.  The  complete  injec- 
tion  cycles  thus  lasted  for  a  total  of  15  seconds  with  a 
total  amount  of  air  of  6  m3.  During  the  air  blasting  pro- 
cedure  it  was  visually  observed  that  the  mixture  of  ice 
cubes  and  sea  water  almost  boiled  as  the  sea  water/air 
bubbles  rose  approximately  50  cm  over  the  normal  sur- 
face  level.  After  the  blasting  the  ice  was  completely  calm 
after  just  a  few  seconds.  Injection  was  carried  out  every 
3.  hour. 

The  injection  test  showed  that  the  positioning  of  the 
horizontal  pipe  42  had  a  decisive  effect  on  the  amount 
of  ice  that  was  suctioned. 

During  the  ensuing  suction  process  for  ice  cubes/ 
sea  water,  the  pressure  in  the  vacuum  tank,  which  was 

approximately  2000  litres,  was  reduced  to  approximate- 
ly  40%  vacuum  by  means  of  which  the  ice/sea  water 
mixture  was  suctioned  up.  When  the  tank  30  was  ap- 
proximately  full,  pressure  was  introduced  at  the  inlet 

5  side  of  the  tank,  and  the  ice/sea  water  mixture  was 
pressed  up  to  the  deck.  While  the  complete  suction/ 
pumping  cycles  lasted  for  about  40  seconds,  the  proc- 
ess  of  pressing  the  mixture  up  to  the  deck  lasted  for  only 
1  3  seconds.  After  separating  the  sea  water,  the  ice  cube 

10  substance  was  weighed  at  approximately  850  kg  ice 
cubes.  Since  the  tank  was  almost  full,  this  meant  that 
an  ice/sea  water  mixture  with  an  ice-share  of  approxi- 
mately  50%  had  been  suctioned  up  from  the  magazine. 

Judging  from  this  test,  the  capacity  for  ice  delivery 
is  will  be  approximately  1275  kg  ice  per  minute,  equivalent 

to  76,5  ton  per  hour.  The  capacity  according  to  this  will 
be  more  than  adequate  for  fishing  vessels  and  also  for 
other  areas  of  utilization. 

In  the  case  of  a  loading  capacity  of  approximately 
20  250  ton  fish  per  hour  it  will  according  to  this  be  possible 

to  dose  up  to  30%  ice  with  the  above  mentioned  ice  de- 
livery  capacity. 

Based  on  the  present  invention  one  has  accordingly 
produced  an  ice  delivery  plant  that  is  compact  and  which 

25  can  also  be  installed  on  smaller  fishing  vessels.  The 
plant  keeps  the  ice  in  a  loose  and  easily  dosable  mixture 
with  water  that  is  strained  away  before  use,  resulting  in 
a  product  of  fresh  water  ice  of  a  more  than  adequate 
quality  for  keeping  the  load  of  fish  refrigerated  on  board 

30  the  vessel. 
When  the  fish  that  is  caught  is  to  be  refrigerated  in 

the  vessel's  storage  tanks,  the  procedure  starts  with  fill- 
ing  the  storage  tanks  with  8  volume%  sea  water  and  8 
volume%  ice,  after  which  the  fish-catch  is  added,  mixed 

35  with  8-10%  ice  cubes.  This  will  result  in  a  more  econom- 
ical  and  effective  refrigeration  of  fish  than  with  earlier  R. 
S.W-systems.  Additionally  this  will  produce  an  ice/wa- 
ter/fish  mixture  which  is  very  easy  to  pump  for  the  plant, 
according  to  the  invention.  The  plant  according  to  the 

40  invention  is  very  well  suited  for  use  on  board  vessels  as 
well  as  for  use  in  ashore  based  units. 

All  of  the  draw-backs  mentioned  at  the  beginning, 
which  are  found  in  previously  known  ice  supplying  sys- 
tems,  have  consequently  been  eliminated  by  means  of 

45  the  present  invention. 

Claims 

so  1.  Procedure  for  storing  a  mixture  of  ice  cubes  (3)  and 
water  (4)  in  a  magazine,  and,  when  needed,  collect- 
ing  and  transporting  ice  cubes  to  an  area  of  use, 
especially  for  use  on  vessels  such  as  fishing  ves- 
sels, 

55  characterized  in  bringing  the  ice  cubes  and  water 
into  strong  movement  by  injecting  a  fluid  like  air  or 
water  with  a  high  pressure  pulse  into  the  magazine 
with  time  intervals,  so  that  the  ice  cubes  are  kept  in 

so 

55 

6 
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a  loose  and  lumpfree  condition. 

2.  Procedure  in  accordance  with  claim  1  , 
characterized  in  that  the  fluid  is  air  and  the  air  in- 
jection  is  effected  with  regular  time  intervals  of  ap-  s 
proximately  1-3  hours,  and  most  preferably  with 
time  intervals  of  3  hours. 

3.  Procedure  in  accordance  with  claims  1  and  2, 
characterized  in  that  the  fluid  is  air  and  the  air  is  10 
injected  in  horizontal  direction  and/or  in  vertical  di- 
rection  from  the  bottom  of  the  magazine. 

4.  Procedure  in  accordance  with  any  of  the  preceding 
claims,  15 
characterized  by  the  water  being  sea  water. 

5.  Procedure  in  accordance  with  any  of  the  preceding 
claims, 
characterized  in  that  the  fluid  is  air  and  the  air  is  20 
injected  through  a  pipe  (44)  which  is  arranged  in  the 
bottom  portion  of  the  magazine,  and  into  the  mag- 
azine  through  a  number  of  outlet  nozzles  (45)  in  the 
pipe. 

25 
6.  Procedure  in  accordance  with  any  of  the  preceding 

claims, 
characterized  in  that  the  fluid  is  air  and  the  air  is 
injected  into  the  magazine  through  a  number  of 
branch  pipes  (46,47,48)  which  are  distributed  over  30 
the  bottom  area  of  the  magazine,  in  that  every 
branch  pipe  comprises  a  number  of  outlet  nozzles 
(45)  for  the  air. 

7.  Procedure  in  accordance  with  any  of  the  claims  1  -6,  35 
characterized  in  that  the  ice  cubes  are  collected  by 
sucking  an  ice  cube/water  mixture  from  the  maga- 
zine,  the  fluid  is  air,  and  the  air  injection  and  the  suc- 
tion  of  ice-water-mixture  are  effected  in  proportion- 
ally  unequal  height  levels  in  the  magazine.  40 

8.  Procedure  in  accordance  with  any  of  the  preceding 
claims, 
characterized  in  that  when  the  mixture  separates 
in  an  upper  ice  cube  layer  and  a  lower  water  layer,  45 
the  suction  is  effected  in  a  border  area  between  the 
layers  of  water  and  ice  cubes. 

9.  Procedure  in  accordance  with  claim  1  , 
characterized  in  that  the  strong  movement  is  pro-  so 
vided  by  sucking  a  volume  of  water  from  the  mag- 
azine  and  into  a  pipe  (42),  which  water-volume 
thereafter  is  re-injected  into  the  magazine. 

10.  Procedure  in  accordance  with  claim  1,  55 
characterized  by  when  using  a  magazine  volume 
of  100  m3,  and  an  ice  cube/sea  water  share  of  the 
magazine  of  approximately  60%,  the  injection  ca- 

pacity  of  the  air  blasts  being  900  m3  air  per  hour, 
and  preferably  the  high  pressure  air  injection  pulse 
lasting  for  a  total  of  1  5  seconds  with  a  total  amount 
of  air  injection  of  6  m3. 

11.  Arrangement  for  effecting  the  method  of  claims 
1-10,  comprising  a  magazine  of  ice  cubes  (3)  and 
water  (4),  means  (44)  for  delivering  fluid  to  said 
magazine,  and  means  (42,15)  for  collecting  ice 
cubes  from  said  magazine, 
characterized  by 

said  means  for  delivering  fluid  comprising  an 
injection  pipe  (44)  being  positioned  in  the  bot- 
tom  portion  of  the  magazine  and  comprising  a 
number  of  outlet  nozzles  (45),  and  pumping 
means  (29)  for  injecting  high  pressure  air  or  wa- 
ter  pulses  to  the  pipe,  and 
said  means  for  collecting  ice  cubes  comprising 
a  suction  pipe  (42)  positioned  in  the  magazine 
for  sucking  a  mixture  of  ice  cubes  and  water 
from  a  border  area  between  the  layers  of  water 
and  ice  cubes,  which  border  area  establishes 
after  each  agitating,  by  the  high  pressure  puls- 
es,  of  the  ice  cubes/water-mixture. 

12.  Arrangement  in  accordance  with  claim  11, 
characterized  by  the  injection  pipe  (44)  comprising 
a  number  of  separate  branch  pipes  (46,47,48) 
which  from  a  branching  point  are  distributed  over 
the  bottom  area  of  the  magazine,  and  each  branch 
pipe  comprises  a  number  of  outlet  nozzles  (45)  for 
injecting  high  pressure  air. 

13.  Arrangement  in  accordance  with  claim  11, 
characterized  by  the  suction  pipe  comprising  a 
flexible  hose  (42)  which  more  or  less  horizontally 
extends  inwards  in  the  magazine,  and  the  hose  (42) 
is  arranged  to  follow  the  varying  height  levels  of  the 
border  area  between  ice  cubes  and  water,  depend- 
ing  on  the  volume  of  the  magazine,  by  means  of 
hinging  the  hose  at  the  inlet  (57)  of  the  magazine  to 
enable  it  to  swing  upwards  and  downwards  in  ac- 
cordance  with  the  level  variations  in  the  magazine, 
and  that  the  hose  comprises  a  float  gadget  (58)  to 
enable  it  to  follow  the  varying  height  levels  of  the 
border  area. 

1  4.  Arrangement  in  accordance  with  any  of  the  preced- 
ing  claims  1  1  -1  3,  where  the  arrangement  is  integrat- 
ed  with  an  arrangement  comprising  a  rising  pipe 
(15)  including  an  intermediate  storage  tank  (30), 
and  where  the  intermediate  storage  tank  (30)  by 
means  of  a  pressure  transmitter  (29)  in  consecutive 
order: 

a)  is  subjected  to  vacuum  in  order  to  suck  a  mix- 
ture  of  ice  cubes  and  water  up  from  the  maga- 

7 
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zine  through  the  pipe  (15)  and  fill  up  the  tank 
(30), 
b)  after  which  the  inlet  side  of  the  tank  (30)  is 
subjected  to  over-pressure  to  discharge  the  ice 
cubes  and  water  mixture  further  through  the  s 
pipe  (27)  to  the  area  of  use, 

characterized  by  the  arrangement  comprising  a 
separate  pipe  (40)  for  injecting  the  air  into  the  mag- 
azine  and  the  rising  pipe  (15)  constituting  said  sue-  10 
tion  pipe  (42),  and  the  injection  pipe  (44)  and  the 
suction  pipe  (42)  being  arranged  in  proportionally 
unequal  height  levels  in  the  magazine. 

15.  Arrangement  in  accordance  with  claim  14,  15 
characterized  by  the  suction  pipe  (42)  being  ap- 
plied  in  a  border  area  between  the  layers  of  water 
and  ice  cubes. 

16.  Arrangement  in  accordance  with  claim  14  or  15,  20 
characterized  by  a  pipe  (35)  being  connected  be- 
tween  the  pressure  transmitter  (29)  and  the  pipe 
(15),  the  said  pipe  (35)  comprising  in  consecutive 
order: 

25 
a)  a  branching  to  an  outlet  (36)  through  a  valve 
(34)  that  by  readjustment,  by  means  of  the 
pressure  transmitting  function  of  the  pump  (29), 
in  consecutive  order  can  produce  an  over  pres- 
sure  and  a  vacuum  in  the  pipe  (35),  30 
b)  a  valve  (28),  from  which  the  pipe  (35)  branch- 
es  out  into  a  branch  pipe  (37)  leading  directly 
into  the  separate  pipe  (40)  and  further  into  the 
magazine,  and  a  branch  pipe  (37)  leading  into 
the  inlet  area  of  the  tank  (30).  35 

17.  Arrangement  in  accordance  with  the  preceding 
claims  11-16, 
characterized  by  means  for  controlling  the  fluid  in- 
jecting  process  and  the  suction  process  in  such  a  40 
way  that  the  ensuing  stages  are  carried  out  consec- 
utively: 

1)  injection  of  high  pressure  air  pulse  into  the 
magazine,  45 
2)  sucking  of  an  ice/water  mixture  into  the  tank 
(30)  from  the  magazine  by  subjecting  the  tank 
(30)  to  vacuum,  and 
3)  pressing  the  ice/water  to  the  area  of  use  by 
subjecting  the  tank  (30)  to  over-pressure.  so 

Patentanspriiche 

1.  Verfahren  zur  Lagerung  einer  Mischung  von  Eis- 
wurfeln  (3)  und  Wasser  (4)  in  einem  Depot  und  bei 
Bedarf  zum  Sammeln  und  Transportieren  von  Eis- 
wurfeln  zu  einem  Verwendungsbereich,  insbeson- 

dere  zur  Anwendung  auf  Schiffen,  wie  Fischerei- 
fahrzeugen,  dadurch  gekennzeichnet,  dal3  man 
die  Eiswurfel  und  das  Wasser  durch  injizieren  eines 
Fluids,  wie  Luft  oder  Wasser,  unter  hohem  Druck- 

5  impuls  in  das  Depot  in  Zeitintervallen  in  heftige  Be- 
wegung  versetzt,  so  dal3  die  Eiswurfel  in  einem  lo- 
sen  und  klumpfreien  Zustand  gehalten  werden. 

2.  Verfahren  nach  Anspruch  1,  dadurch  gekenn- 
10  zeichnet,  dal3  das  Fluid  Luft  ist,  und  dal3  die  Luft- 

injektion  in  regelmaBigen  Zeitintervallen  von  etwa 
1  -  3  Stunden,  besonders  bevorzugt  mit  Zeitinter- 
vallen  von  3  Stunden  durchgefuhrt  wird. 

is  3.  Verfahren  nach  Anspruch  1  oder  2,  dadurch  ge- 
kennzeichnet,  dal3  das  Fluid  Luft  ist  und  die  Luft  in 
horizontaler  und/oder  vertikaler  Richtung  vom  Bo- 
den  des  Depots  injiziert  wird. 

20  4.  Verfahren  nach  einem  dervorhergehenden  Anspru- 
che,  dadurch  gekennzeichnet,  dal3  das  Wasser 
Meerwasser  ist. 

5.  Verfahren  nach  einem  dervorhergehenden  Anspru- 
25  che,  dadurch  gekennzeichnet,  dal3  das  Fluid  Luft 

ist  und  diese  durch  ein  Rohr  (44)  injiziert  wird,  wel- 
ches  im  Bodenbereich  des  Depots  angeordnet  ist 
und  in  dieses  durch  eine  Anzahl  von  AuslaBdusen 
(45)  gelangt. 

30 
6.  Verfahren  nach  einem  der  vorherigen  Anspruche, 

dadurch  gekennzeichnet,  dal3  das  Fluid  Luft  ist 
und  diese  in  das  Depot  durch  eine  Anzahl  von 
Zweigleitungen  (46,  47,  48)  injiziert  wird,  die  iiber 

35  den  Bodenbereich  des  Depots  verteilt  sind,  wobei 
jede  Zweigleitung  eine  Anzahl  von  AuslaBdusen 
(45)  fur  die  Luft  aufweist. 

7.  Verfahren  nach  einem  der  Anspruche  1  bis  6,  da- 
40  durch  gekennzeichnet,  dal3  die  Eiswurfel  durch 

Absaugen  einer  Eiswurfel/Wasser-Mischung  aus 
dem  Depot  gesammelt  werden,  wobei  das  Fluid  Luft 
ist,  und  die  Luftinjektion  und  die  Absaugung  der  Eis/ 
Wasser-Mischung  in  proportional  ungleichen  H6- 

45  henniveaus  im  Depot  durchgefuhrt  werden. 

8.  Verfahren  nach  einem  der  vorherigen  Anspruche, 
dadurch  gekennzeichnet,  dal3,  wenn  sich  die  Mi- 
schung  in  eine  obere  Eiswurfelschicht  und  eine  un- 

so  tere  Wasserschicht  auftrennt,  das  Absaugen  in  ei- 
nem  Grenzbereich  zwischen  den  Schichten  aus 
Wasser  und  Eiswurfeln  durchgefuhrt  wird. 

9.  Verfahren  nach  Anspruch  1,  dadurch  gekenn- 
55  zeichnet,  dal3  die  heftige  Bewegung  durch  Absau- 

gen  eines  Wasservolumens  aus  dem  Depot  und  in 
eine  Leitung  (42)  bewirkt  wird,  wonach  das  Wasser- 
volumen  in  das  Depot  zuruck  injiziert  wird. 

8 
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10.  Verfahren  nach  Anspruch  1,  dadurch  gekenn- 
zeichnet,  da(3  bei  Verwendung  eines  Depotvolu- 
mens  von  1  00  m3  und  eines  Eiswurfel/Meerwasser- 
anteils  des  Depots  von  etwa  60  %  die  Injektionska- 
pazitat  der  Luftstome  900  m3  je  Stunde  betragt  und  s 
vorzugsweise  der  Injektionsimpuls  mit  hochver- 
dichteter  Luft,  fur  die  Dauer  von  15  Sekunden,  mit 
einer  Gesamtmenge  der  Luftinjektion  von  6  m3  auf- 
recht  erhalten  wird. 

10 
11.  Anordnung  zur  Durchfuhrung  des  Verfahrens  nach 

den  Anspruchen  1  bis  10,  enthaltend  ein  Depot  fur 
Eiswurfel  (3)  und  Wasser  (4),  ein  Medium  (44)  fur 
die  Zuleitung  von  Fluid  zu  dem  Depot  sowie  ein  Me- 
dium  (42,  15)  zum  Sammeln  von  Eiswurfeln  aus  15 
dem  Magazin,  dadurch  gekennzeichnet,  dal3  das 
Medium  fur  die  Zuleitung  eine  Injektionsleitung  (44) 
aufweist,  die  am  Bodenbereich  des  Depots  ange- 
ordnet  ist,  und  die  eine  Anzahl  von  AuslaBdusen 
(45)  besitzt,  sowie  Pumpmittel  (29)  zur  Injizierung  20 
von  hochverdichteter  Luft-  oder  Wasserimpulsen  in 
die  Leitung,  und  das  Medium  zum  Sammeln  der 
Eiswurfel  eine  Saugleitung  (42)  aufweist,  die  im  De- 
pot  angeordnet  ist,  urn  eine  Mischung  von  Eiswur- 
feln  und  Wasser  aus  einem  Grenzbereich  zwischen  25 
den  Wasser-  und  den  Eiswurfelschichten  abzusau- 
gen,  wobei  sich  die  Grenzschicht  nach  jedem  Ruh- 
ren  der  Eiswurfel/Wasser-Mischung  durch  die 
Hochdruckimpulse  neu  bildet. 

30 
12.  Anordnung  nach  Anspruch  11,  dadurch  gekenn- 

zeichnet,  dal3  die  Injektionsleitung  (44)  eine  Zahl 
von  separaten  Zweigleitungen  (46,  47,  48)  auf- 
weist,  die  sich  von  einem  Verzweigungspunkt  iiber 
den  Bodenbereich  des  Depots  verteilen,  und  dal3  35 
jede  Zweigleitung  eine  Anzahl  von  AuslaBdusen 
(45)  fur  die  Injizierung  von  hochverdichteter  Luft  be- 
sitzt. 

13.  Anordnung  nach  Anspruch  11,  dadurch  gekenn-  40 
zeichnet,  dal3  die  Saugleitung  einen  flexiblen 
Schlauch  (42)  aufweist,  der  sich  im  wesentlichen 
horizontal  in  das  Depot  erstreckt,  wobei  der 
Schlauch  (42)  derart  angeordnet  ist,  dal3  er  den  un- 
terschiedlichen  Hohenniveaus  der  Grenzschicht  45 
zwischen  den  Eiswurfeln  und  dem  Wasser  abhan- 
gig  vom  Depotvolumen  folgt,  wobei  der  Schlauch 
am  EinlaB  (57)  des  Depots  derart  befestigt  ist,  dal3 
er  in  Ubereinstimmung  mit  den  Niveauanderungen 
im  Depot  aufwarts  und  abwarts  schwingt,  und  der  so 
Schlauch  einen  Schwimmer  (58)  aufweist,  der  ihm 
das  Folgen  der  Niveauanderungen  der  Grenz- 
schicht  ermoglicht. 

14.  Anordnung  nach  einem  der  vorigen  Anspruche  11  55 
bis  1  3,  wobei  diese  in  einer  Anordnung  integriert  ist, 
die  eine  Steigleitung  (15)  mit  einem  Zwischenlager- 
tank  (30)  aufweist,  und  wobei  der  Zwischen  lager- 

tank  (30)  mit  Hilfe  eines  Drucktragers  (29)  in  Folge 

a)  einem  Vakuum  ausgesetzt  ist,  urn  eine  Mi- 
schung  aus  Eiswurfeln  und  Wasser  aus  dem 
Depot  durch  die  Leitung  (15)  abzusaugen  und 
den  Tank  (30)  zu  fullen, 

b)  nach  welchem  die  EinlaBseite  des  Tanks 
(30)  einem  Uberdruck  unterworfen  ist,  urn  die 
Eiswurfel  und  Wasser-Mischung  weiterhin 
durch  die  Leitung  (27)  dem  Verwendungsbe- 
reich  zuzufuhren,  dadurch  gekennzeichnet, 
dal3  die  Anordnung  eine  separate  Leitung  (40) 
aufweist  urn  die  Luft  in  das  Depot  zu  injizieren, 
und  dal3  die  Steigleitung  (1  5)  diese  Saugleitung 
(42)  bildet  und  die  Injektionsleitung  (44)  und  die 
Saugleitung  (42)  in  proportional  ungleichen  Ho- 
henniveaus  im  Depot  angeordnet  sind. 

15.  Anordnung  nach  Anspruch  14,  dadurch  gekenn- 
zeichnet,  dal3  die  Saugleitung  (42)  auf  eine  Grenz- 
schicht  zwischen  den  Schichten  aus  Wasser  und 
Eiswurfeln  einwirkt. 

16.  Anordnung  nach  Anspruch  14  oder  16,  dadurch 
gekennzeichnet,  dal3  zwischen  dem  Druckuber- 
trager  (29)  und  der  Leitung  (15)  eine  Leitung  (35) 
angeschlossen  ist,  wobei  die  Leitung  (35)  nachein- 
ander  aufweist 

a)  eine  Verzweigung  zu  einem  AuslaB  (36) 
durch  ein  Ventil  (34),  das  bei  Neueinstellung  mit 
Hilfe  der  Druckubertragungsfunktion  der  Pum- 
pe  (29)  in  Folge  einen  Uberdruck  und  einen  Un- 
terdruck  in  der  Leitung  (35)  erzeugen  kann, 

b)  ein  Ventil  (28)  von  welchem  sich  die  Leitung 
(35)  in  eine  Zweigleitung  (37),  die  direkt  in  die 
separate  Leitung  (40)  und  weiter  in  das  Depot 
fuhrt  und  eine  Zweigleitung,  die  in  den 
EinlaBbereich  des  Tanks  (30)  fuhrt,  aufteilt. 

17.  Anordnung  nach  einem  der  vorigen  Anspruche  11 
bis  16,  gekennzeichnet  durch  Mittel  zur  Regelung 
des  Fluidinjektionsvorganges  und  des  Saugvor- 
ganges  in  der  Art,  dal3  die  nachfolgenden  Stufen 
aufeinanderfolgend  durchgefuhrt  werden: 

1)  Injektion  des  Impulses  von  Luft  mit  hohem 
Druck  in  das  Depot. 

2)  Absaugen  einer  Eis/Wasser-Mischung  in 
den  Tank  (30)  aus  dem  Depot  durch  Beauf- 
schlagung  des  Tanks  (30)  mit  einem  Vakuum 
und 

3)  Drucken  von  Eis/Wasser  zum  Verwendungs- 
bereich  durch  Beaufschlagen  des  Tanks  (30) 
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mit  einem  Uberdruck.  ration  est  realisee  dans  une  region  marginale  entre 
les  couches  d'eau  et  de  cubes  de  glace. 

Revendications 

1  .  Procede  de  stockage  d'un  melange  de  cubes  (3)  de 
glace  et  d'eau  (4)  dans  un  magasin  et,  le  cas 
echeant,  de  collecte  et  de  transport  des  cubes  de 
glace  vers  une  region  d'utilisation,  notamment  des- 
tines  a  etre  utilises  dans  des  reservoirs  tels  que  des 
reservoirs  a  boissons, 

caracterise  par  la  mise  des  cubes  de  glace  et 
de  I'eau  en  mouvement  intense  par  injection  d'un 
fluide  tel  que  de  I'air  ou  de  I'eau  avec  une  impulsion 
a  haute  pression  dans  le  magasin  a  certains  inter- 
valles,  afin  que  les  cubes  de  glace  restent  libres  et 
non  agglomeres. 

2.  Procede  selon  la  revendication  1  ,  caracterise  en  ce 
que  le  fluide  est  I'air,  et  I'injection  d'air  est  realisee 
a  intervalles  reguliers  d'environ  1  a  3  h  et  de  prefe- 
rence  a  des  intervalles  de  temps  de  3  h. 

3.  Procede  selon  la  revendications  1  et  2,  caracterise 
en  ce  que  le  fluide  est  I'air,  et  I'air  est  injecte  en  di- 
rection  horizontale  et/ou  en  direction  verticale  de- 
puis  le  fond  du  magasin. 

4.  Procede  selon  I'une  quelconque  des  revendications 
precedentes,  caracterise  en  ce  que  I'eau  est  I'eau 
de  mer. 

5.  Procede  selon  I'une  quelconque  des  revendications 
precedentes,  caracterise  en  ce  que  le  fluide  est  I'air 
et  I'air  est  injecte  par  un  tube  (44)  place  a  la  partie 
de  fond  du  magasin,  et  dans  le  magasin  par  un  cer- 
tain  nombre  de  buses  (45)  de  sortie  dans  le  tube. 

6.  Procede  selon  I'une  quelconque  des  revendications 
precedentes,  caracterise  en  ce  que  le  fluide  est  I'air 
et  I'air  est  injecte  dans  le  magasin  par  un  certain 
nombre  de  tubes  de  derivation  (46,  47,  48)  qui  sont 
repartis  sur  la  region  de  fond  du  magasin,  et  en  ce 
que  chaque  tube  de  derivation  comporte  un  certain 
nombre  de  buses  (45)  de  sortie  d'air. 

7.  Procede  selon  I'une  quelconque  des  revendications 
1  a  6,  caracterise  en  ce  que  les  cubes  de  glace  sont 
collectes  par  aspiration  d'un  melange  de  cubes  de 
glace  et  d'eau  du  magasin,  le  fluide  est  I'air,  et  I'in- 
jection  d'air  et  I'aspiration  du  melange  de  glace  et 
d'eau  sont  realisees  a  des  niveaux  de  hauteur  pro- 
portionnellement  inegaux  dans  le  magasin. 

8.  Procede  selon  I'une  quelconque  des  revendications 
precedentes,  caracterise  en  ce  que,  lorsque  le  me- 
lange  se  separe  en  une  couche  superieure  de  cu- 
bes  de  glace  et  une  couche  inferieure  d'eau,  I'aspi- 

9.  Procede  selon  la  revendication  1  ,  caracterise  en  ce 
5  que  le  mouvement  intense  est  assure  par  aspiration 

d'un  volume  d'eau  du  magasin  dans  un  tube  (42), 
ce  volume  d'eau  etant  ensuite  reinjecte  dans  le  ma- 
gasin. 

10  10.  Procede  selon  la  revendication  1  ,  caracterise  en  ce 
que,  lors  de  I'utilisation  d'un  volume  de  magasin  de 
100  m3  et  d'un  partage  entre  les  cubes  de  glace  et 
I'eau  de  mer  dans  le  magasin  d'environ  60  %,  la  ca- 
pacity  d'injection  d'air  souffle  est  de  900  m3/h  d'air 

is  et,  de  preference,  I'impulsion  d'injection  d'air  a  hau- 
te  pression  dure  au  total  15  s  avec  une  quantite  to- 
tale  d'air  injecte  de  6  m3. 

11.  Ensemble  destine  a  la  mise  en  oeuvre  du  procede 
20  des  revendications  1  a  10,  comprenant  un  magasin 

de  cubes  de  glace  (3)  et  d'eau  (4),  un  dispositif  (44) 
de  distribution  d'un  fluide  au  magasin,  et  un  dispo- 
sitif  (42,  15)  destine  a  collecter  les  cubes  de  glace 
du  magasin,  caracterise  en  ce  que  : 

25 
le  dispositif  de  distribution  de  fluide  comporte 
un  tube  d'injection  (44)  place  dans  la  partie  de 
fond  du  magasin  et  comprenant  un  certain 
nombre  de  buses  de  sortie  (45),  et  un  dispositif 

30  de  pompage  (29)  injectant  des  impulsions 
d'eau  ou  d'air  a  haute  pression  dans  le  tube,  et 
le  dispositif  de  collecte  des  cubes  de  glace 
comporte  un  tube  d'aspiration  (42)  place  dans 
le  magasin  afin  qu'il  aspire  un  melange  de  cu- 

35  bes  de  glace  et  d'eau  d'une  region  limite  entre 
les  couches  d'eau  et  de  cubes  de  glace,  cette 
region  limite  s'etablissant  apres  chaque  agita- 
tion  du  melange  de  cubes  de  glace  et  d'eau  par 
les  impulsions  a  haute  pression. 

40 
12.  Ensemble  selon  la  revendication  11  ,  caracterise  en 

ce  que  le  tube  d'injection  (44)  comprend  un  certain 
nombre  de  tubes  separes  de  derivation  (46,  47,  48) 
qui  sont  repartis  a  partir  d'un  point  de  derivation  sur 

45  la  region  de  front  du  magasin,  et  chaque  tube  de 
derivation  comprend  un  certain  nombre  de  buses 
(45)  de  sortie  utilisees  pour  I'injection  d'air  a  haute 
pression. 

so  13.  Ensemble  selon  la  revendication  11  ,  caracterise  en 
ce  que  le  tube  d'aspiration  comporte  un  tube  souple 
(42)  qui  s'etend  vers  I'interieur  du  magasin  en  direc- 
tion  plus  ou  moins  horizontale,  et  le  tube  souple  (42) 
est  destine  a  suivre  le  niveau  variable  de  hauteur 

55  de  la  region  limite  entre  les  cubes  de  glace  et  I'eau, 
suivant  le  volume  du  magasin,  par  articulation  du 
tube  souple  a  I'entree  (57)  du  magasin  afin  qu'il 
puisse  pivoter  vers  le  haut  et  vers  le  bas  en  fonction 
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des  variations  de  niveaux  dans  le  magasin,  et  le  tu- 
be  souple  comprend  un  accessoire  flottant  (58)  lui 
permettant  de  suivre  les  niveaux  variables  de  hau- 
teur  de  la  region  limite. 

5 
14.  Ensemble  selon  I'une  quelconque  des  revendica- 

tions  precedentes  II  a  13,  dans  lequel  I'ensemble 
est  integre  a  un  ensemble  qui  comporte  une  colon- 
ne  montante  (1  5)  qui  possede  un  reservoir  interme- 
diate  de  stockage  (30),  et  le  reservoir  intermediate  10 
de  stockage  (30),  par  I'intermediaire  d'un  transmet- 
teur  de  pression  (29),  est  soumis  consecutivement 
aux  operations  suivantes  : 

a)  I'application  d'un  vide  qui  aspire  un  melange  15 
de  cubes  de  glace  et  d'eau  a  partir  du  magasin 
dans  le  tube  (15)  pour  le  remplissage  du  reser- 
voir  (30),  puis 
b)  I'application  d'une  surpression  au  cote  d'en- 
tree  du  reservoir  (30)  pour  I'evacuation  du  me-  20 
lange  de  cubes  de  glace  et  d'eau  dans  le  tube 
(27)  vers  la  region  d'utilisation, 

soient  executees  consecutivement  : 

1  )  I'injection  d'une  impulsion  d'air  a  haute  pres- 
sion  dans  le  magasin, 
2)  I'aspiration  d'un  melange  d'eau  et  de  glace 
dans  le  reservoir  (30)  a  partir  du  magasin  par 
application  d'un  vide  au  reservoir  (30),  et 
3)  le  deplacement  par  pression  du  melange 
d'eau  et  de  glace  vers  la  region  d'utilisation  par 
application  d'une  surpression  au  reservoir  (30). 

caracterise  en  ce  que  I'ensemble  comporte  un 
tube  separe  (40)  pour  I'injection  d'air  dans  le  maga-  25 
sin  et  la  colonne  montante  (15)  constitue  le  tube 
d'aspiration  (42),  et  le  tube  d'injection  (44)  et  le  tube 
d'aspiration  (42)  sont  places  a  des  niveaux  en  hau- 
teur  proportionnellement  inegaux  dans  le  magasin. 

30 
1  5.  Ensemble  selon  la  revendication  1  4,  caracterise  en 

ce  que  le  tube  d'aspiration  (42)  est  place  dans  une 
region  limite  entre  les  couches  d'eau  et  de  cubes 
de  glace. 

35 
16.  Ensemble  selon  la  revendication  14  ou  15,  carac- 

terise  en  ce  qu'un  tube  (35)  est  raccorde  entre  le 
transmetteur  de  pression  (29)  et  le  tube  (15),  ledit 
tube  (35)  comprenant  successivement  dans 
I'ordre  :  40 

a)  une  derivation  vers  une  sortie  (36)  par  I'in- 
termediaire  d'une  vanne  (34)  qui,  par  nouvel 
ajustement  et  a  I'aide  de  la  fonction  de  trans- 
mission  de  pression  de  la  pompe  (29)  peut  don-  45 
ner  consecutivement  une  surpression  et  un  vi- 
de  dans  le  tube  (35), 
b)  une  vanne  (28)  a  partir  de  laquelle  le  tube 
(35)  part  en  derivation  vers  un  tube  de  deriva- 
tion  (37)  qui  rejoint  directement  le  tube  separe  so 
(40)  puis  le  magasin,  et  un  tube  (37)  de  deriva- 
tion  debouchant  dans  la  region  d'entree  du  re- 
servoir  (30). 

17.  Ensemble  selon  les  revendications  precedentes  11  55 
a  16,  caracterise  par  un  dispositif  de  commande  de 
I'operation  d'injection  de  fluide  et  de  I'operation 
d'aspiration  de  maniere  que  les  etapes  suivantes 

11 
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