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(s?)  Arrangement  for  keeping  a  freezer  frost-free. 

In  a  freezer  cabinet  with  cooled  surfaces  in  a  freezing 
chamber  for  storing  of  food  frost  appears  on  the  surfaces  and 
on  the  food.  On  defrosting  the  chamber  has  to  be  emptied  of 
food  and  be  heated  so  that  the  frost  melts.  Water  is  formed 
which  has  to  be  collected.  The  invention  relates  to  a  freezer 
cabinet  operating  without frost.  An  arrangement  according  to 
the  invention  is  characterized  by  a  circulation  path  (32,40)  for 
air including  a  moisture-absorbing  means  and  a  motor-driven 
fan  (38). 



Both  types  of  cabinet   thus  have  c o n s i d e r a b l e   drawbacks .  

The  ob jec t   of  the  p resen t   i nven t ion   is  to  remove  these  drawbacks  

and  provide  a  f r e e z e r   cabine t   which  opera tes   without   f r o s t .   F u r t h e r ,   t h e  

heat  i n s u l a t e d   volume  of  the  cab ine t   should  to  l a r g e s t   p o s s i b l e   e x t e n t  

be  used  for  s t o r i n g   of  food  and  no  expensive  ex t ra   equipment  bes ide   t h e  

r e f r i g e r a t i n g   appara tus   should  be  r e q u i r e d .   Last  but  not  l e a s t ,   t h e  

cab ine t   should  be  energy  saving.   This  is  achieved  by  the  a r r a n g e m e n t  

accord ing   to  the  i nven t ion   as  def ined  in  the  c l a i m s .  

The  i n v e n t i o n   wi l l   be  de sc r i bed   more  in  d e t a i l   in  the  f o l l o w i n g  

with  r e f e r e n c e   to  a  f r e e z e r   cabine t   with  s to rage   sur faces   c o n s i s t i n g   o f  

cooled  she lves   and  shown  s c h e m a t i c a l l y   by  way  of  example  in  the  d r a w i n g s .  

Fig.  1  is  a  p e r s p e c t i v e   view  of  the  f r e e z e r   cab ine t   seen  from  the  f r o n t  

with  open  door,  Fig.  2  is  a  h o r i z o n t a l   s ec t i on   through  the  cabine t   a l o n g  

the  l ine   I I - I I   of  Fig.  1,  Fig.  3  is  a  v e r t i c a l   s ec t ion   through  the  u p p e r -  
most  s h e l f   in  the  cabine t   along  the  l ine   I I I - I I I   of  Fig.  2,  and  Fig.  4 

is  a  s i m i l a r   v e r t i c a l   s e c t i o n   through  the  she l f   along  the  l ine   IV-IV  o f  

Fig.  2 .  

The  f r e e z e r   cabine t   shown  in  Fig,  1  is  opera ted   by  a  c o m p r e s s o r -  
dr iven  r e f r i g e r a t i n g   appara tus   which  may  be  of  a  type  known  per  se  and 

t h e r e f o r e   is  not  shown  in  the  Figure.   The  compressor  is  s i t u a t e d   be low 

the  s tepped  bottom  10  of  the  cabine t   and  has  cool ing  co i l s   in  the  s h e l v e s  

11,  12,  13,  14  of  the  c a b i n e t .   In  the  uppermost  space  15  of  the  f r e e z e r  

chamber  the  top  16  is  formed  by  a  cool ing  c o i l ,  

The  cab ine t   s tands  on  a  base  17  with  vent  openings  18  for  c o o l i n g  

air  to  the  r e f r i g e r a t i n g   appa ra tus .   The  cab ine t   has  a  h e a t - i n s u l a t e d  

door  19  with  a  handle  20 ,  

According  to  the  i n v e n t i o n   a  she l f   21  of  p a r t i c u l a r   design  i s  

a r ranged   in  the  f r e e z i n g   chamber.  It  can  be  mounted  on  the  h e a t - i n s u l a t e d  

side  wal ls   22,  23  of  the  chamber  in  a  manner  known  per  se,  but  i t   has  t o  

give  a  free  space  on  the  s ides  and  aga ins t   the  rear   wall  so  tha t   air   f rom 

the  uppermost  space  15  can  f r e e l y   flow  past   the  she l f   21  down  to  a  l o w e r  

space  24.  There fore   the  s h e l f   21  of  Fig,  2  is  shown  s c h e m a t i c a l l y   w i t h  

gaps  25  between  the  s h e l f   and  the  side  walls  22,  23.  

The  s h e l f   21  has  a  whole  upper  sur face   of  h e a t - c o n d u c t i v e   m a t e r i a l ,  

for  i n s t a n c e   aluminium  shee t ,   which  forms  a  plane  26  for  goods  and  p r e -  

vents  s p i l l e d   l i q u i d   from  e n t e r i n g   into  the  s h e l f ,   The  sheet   is  f o l d e d  

on  the  s ides  27,  28  and  s u i t a b l y   also  on  the  rear   s ide ,   whereas  t h e  



Arrangement  for  keeping  a  f r eeze r   f r o s t - f r e e  

The  p r e s e n t   i nven t ion   r e l a t e s   to  an  a r r a n g e m e n t  i n   a  f r e e z e r  

cab ine t   for  s t o r i n g   of  food  in  a  f r e e z i n g  c h a m b e r   w i t h  c o o l e d   s u r f a c e s  

for  keeping  these   su r faces   f r o s t - f r e e .  

The  f r e e z e r   cabinets   in  u s e  i n   household  for  extended  s t o r i n g   o f  

food  are  m a i n l y  o f   two  types.   One  t y p e  i s  t h e   s o - c a l l e d   f r o s t - f r e e  

f r e e z e r   c a b i n e t ,   i . e .   a  cabine t   hav ing  a   chamber  fo r  goods   and  a  
v e r t i c a l   channel  or  a  s p a c e ,  u s u a l l y   at  the  r e a r  s i d e   of  the  chamber ,  

c o n t a i n i n g   a  cool ing  element,   a  h e a t i n g   e l emen t  and   a  fan.   During  o p e r a -  
t ion   the  cool ing  element  and  the  f a n  a r e   a c t i v e ,   and  g r a d u a l l y   f r o s t   i s  

formed  on  the  cool ing   element.  Then  the  fan  and  the  cool ing   element  a r e  
d i s c o n n e c t e d   and  a  h e a t i n g  e l e m e n t   is  connected.   One  r e c e i v e s   m e l t -  

water  which  is  conducted  away.  The  h e a t i n g   element  t h e r e a f t e r   is  d i s -  

connected   and  the  cool ing  element  and  the  fan  are  s t a r t e d .  

In  the  o ther   type  of  f r e e z e r  c a b i n e t ,   the  chamber  has  c o o l e d  s u r -  

faces .   Then,  during  opera t ion   r e l a t i v e l y  l a r g e   q u a n t i t i e s   of  f r o s t   a r e  

formed  on  the  c o l d e s t  s u r f a c e s   and  a l s o  t o  s o m e   ex ten t   on  the  goods  i n  

the  chamber.  D e f r o s t i n g   is  made  m a n u a l l y  a t   long  i n t e r v a l s ,   t h e  r e f r i g e r -  

a t ing   appara tus   of  t h e  f r e e z e r   being  d i s c o n n e c t e d   and  the  goods  removed 

from  the  chamber  and  s tored   at  some  o ther   p lace   while  the  f r o s t  i n   t h e  

cab ine t   is  caused  to  melt.  The  water   formed  can  be  c o l l e c t e d   in  d i f f e r -  

ent  ways  but  th is   always  causes  i n c o n v e n i e n c e s .  

The  f r o s t - f r e e   cabinet   has  less   f r o s t   in  the  chamber,  and  i t   i s  

e a s i e r   to  remove  the  me l t -wa te r   t h a n  i n   the  other   c a b i n e t ,   but  t h e  

channel   or  the  space  s u r r o u n d i n g  t h e   cool ing   element  r e q u i r e s   a  c o n s i d e r -  

able  e x t r a   space  in  the  cab ine t .   F u r t h e r ,   h e a t i n g  e l e m e n t s  w i t h   a d e q u a t e  

power  have  to  be  mounted  for   the  d e f r o s t i n g   which  e n t a i l s   on one  h a n d .  

a  cost  for  i n s t a l l a t i o n   and  on  the  other   hand  t h a t  t h e   heat   s u p p l i e d  

a f t e r   d e f r o s t i n g   has  to  be  t r a n s p o r t e d   away by  the  r e f r i g e r a t i n g   a p p a r a -  

tus .   This  r e s u l t s   in  a  la rge   t o t a l   ene rgy  consumpt ion   for  the  o p e r a t i o n .  



f ront   side  is  open,  At  the  unders ide   of  the  box  thus  formed,  which  i s  

open  downwardly,  two  guides  29,  30  are  ar ranged.   On  these  a  m o i s t u r e -  

absorbing  means  in  the  form  of  a  f i l t e r   31,  for  ins tance   c o n t a i n i n g  

s i l i c a - g e l ,   is  i n s e r t i b l e .   The  f i l t e r   has  the  shape  of  a  thin  f l a t  

p l a t e   with  l a r g e s t   p o s s i b l e   e x t e n s i o n ,   and  it  f i t s   into  an  opening  i n  

the  f ront   of  the  s h e l f   21.  The  f i l t e r   31  is  s i t u a t e d  w i t h   i t s   u p p e r  
side  at  a  d i s t ance   below  the  plane  26  for  goods,  and  a  space  32,  which  

is  formed  between  the  f i l t e r   31  and  the  plane  26  for  goods,  extends  t o  

the  r i gh t   as  far  as  to  the  side  wall  28  of  the  she l f   21,  at  l e a s t   in  t h e  

rear   par t   of  the  s h e l f   as  shown  in  Fig.  4.  In  the  f ront   p a r t ,   as  shown 

in  Fig.  3,  a  box  33  is  l o c a t e d ,   which  conta ins   con t ro l   means,  known  p e r  

se,  for  the  f r e e z e r .   This  box  can  i . a .   at  the  f ront   s ide,   which  forms 

par t   of  the  f ron t   of  the  she l f   21,  have  a  t he rmos t a t   knob  34,  c o n t r o l  

lamps  35  and  door  switch  36. 

In  Fig.  2,  in  which  the  rear   r i g h t - h a n d   corner  of  the  plane  26  f o r  

goods  is  cut  away,  a  c i r c l e   in  the  bottom  of  the  space  32  at  the  r i g h t -  

hand  side  is  seen  which  i n d i c a t e s   an  air   in take   37  to  a  fan  with  a  mo to r  

39  (Fig.  4J.  From  the  fan  38  an  air   conduit   40  goes  below  the  space  32 

in  the  d i r e c t i o n   of  the  f ron t   of  the  s h e l f .  

In  the  door  19  of  the  f r eeze r   cabinet   a  v e r t i c a l   a i r   d i s t r i b u t i o n  

channel  41  having  an  i n l e t   42  is  so  designed  that   the  i n l e t   42  wi l l   be  

s i t u a t e d   in  f ront   of  the  conduit   40  when  the  door  is  c losed.   The  a i r  

from  the  fan  38  is  thus  forced  into  the  d i s t r i b u t i o n   channel  41,  and  t h e  

l a t t e r   has  o u t l e t   openings  43,  44,  45,  46  to  spaces  47,  48,  49,  50  i n  

the  f r eez ing   chamber.  To  the  uppermost  space  15  an  ou t l e t   opening  51  i s  

a r r a n g e d ,  

It  is  p o s s i b l e   by  means  of  a  fan  motor  39  of  extremely  small  power 

to  force  the  air  in  the  f r e e z i n g   chamber  to  pass  from  below  the  f i l t e r  

31,  where  mois ture   conten ts   of  the  cold  air   are  almost  complete ly   g i v e n  

off ,   and  t h e r e a f t e r   back  to  a l l   spaces  in  the  f r e e z i n g   chamber.  Hereby 

the  air   is  caused  to  flow  over  a l l   cold  sur faces   in  the  chamber  and  o v e r  

a l l   goods  which  are  in  d i r e c t   contac t   with  the  air   and  t h e r e f o r e   a r e  

sub jec t   to  format ion  of  f r o s t .   The  air   forced  by  the  fan  into  the  s p a c e s  

in  the  f r eez ing   chamber  has  due  to  the  removal  of  mois ture   in  the  f i l t e r  

a  lower  r e l a t i v e   humidi ty   than  that   at  which  water  is  p r e c i p i t a t e d   at  t h e  

t empera tu res   p r e v a i l i n g   on  the  sur face   of  the  goods  and  on  the  c o o l e d  



s u r f a c e s   in  the  chamber.  T h e r e f o r e ,   as  a  rule  no  f r o s t   at  a l l   is  fo rmed  

in  the  chamber  in  the  normal  case,   i . e .   when  the  door  is  c losed.   In  u s e  

of  a  f r e e z e r   c a b i n e t ,   however,   the  door  is  opened  from  time  to  time  i n  

order   to  place  goods  in  the  chamber  or  to  remove  goods  t he re f rom,   and 

then  the  f r e e z i n g   chamber  air   is  more  or  less   exchanged  for  air   of  room 

t e m p e r a t u r e   and  a  mois ture   content   co r r e spond ing   t h e r e t o .   Then  o c c a s i o n -  

a l ly   f r o s t   may  be  formed  at  the  co ldes t   s u r f a c e s   in  the  chamber.  However,  
i t   is  i n s i g n i f i c a n t   and  is  not  fo l lowed  by  a  cont inuous   bu i l d -up   of  more 

f r o s t ,   but  on  the  c o n t r a r y   the  con t inu ing   but  f a i n t   a i r   c i r c u l a t i o n   i n  

the  cab ine t   is  s u f f i c i e n t   in  a  shor t   while  to  remove  a l l   f r o s t   and  t o  

t r a n s p o r t   the  mois ture   forming  the  f r o s t   to  the  f i l t e r .   The  f r o s t   in  a  

c e r t a i n   po in t   is  sublimed  on  the  spot  to  water   vapour  which  by  the  a i r  

is  t r a n s p o r t e d   to  the  f i l t e r   where  i t   is  c o l l e c t e d .  

The  p rocedure   d e s c r i b e d   is  s o  e f f e c t i v e   t h a t  i t   is  not  neces sa ry   t o  

have  the  fan  opera te   c o n t i n u a l l y .   It   may  be  s u i t a b l e   to  con t ro l   the  p r o -  
cedure  so  tha t   d e f r o s t i n g   proceeds   during  o p e r a t i o n   or  during  n o n - o p e r a t i o n  

of  the  compressor .   It   is  also  p o s s i b l e   to  c o n t r o l   the  fan  motor  over  a  

h y g r o s t a t ,  w h i c h   r e a c t s   and  s t a r t s   the  fan  motor  when  the  r e l a t i v e   humi -  

d i t y   of  the  air   in  a  given  poin t   of  the  cab ine t   exceeds  a  given  l i m i t .  

The  f i l t e r   can  be  r e g e n e r a t e d   by  hea t i ng   to  l80  0C  under  v e n t i l a t i o n .  

The  i n v e n t i o n   has  been  de sc r i bed   above  in  connec t ion   with  a  f r e e z e r  

c a b i n e t   having  cooled  she lves .   However,  i t   can  to  equal  advantage  b e  

a p p l i e d   to  a  f r e e z e r   cab ine t   having  cool ing  c o i l s   at  the  ou t s ide   of  t h e  

inner   l i n i n g   of  the  w a l l s ,  



1.  Arrangement  in  a  f r e e z e r   cabinet   for  s t o r i n g   of  food  in  a  f r e e z i n g  

chamber  with  cooled  su r faces   for  keeping  these  su r faces   f r o s t - f r e e ,  

c h a r a c t e r i z e d   by  a  c i r c u l a t i o n   path  (32,40)  for  a i r  

arranged  in  the  cabine t   and  comprising  a  m o i s t u r e - a b s o r b i n g   means  and 

a  fan  ( 3 8 ) .  

2.  Arrangement  according  to  Claim  1,  c h a r a c t e r i z e d   i n  

that   the  means  is  formed  by  an  exchangeable  f i l t e r   (31)  c o n t a i n i n g   a 

substance  having  m o i s t u r e - a b s o r b i n g   p r o p e r t i e s .  

3.  Arrangement  according  to  Claim  2,  c h a r a c t e r i z e d   i n  

that   the  f i l t e r   (31)  conta ins   r e g e n e r a t i v e   subs t ance ,   for  i n s t a n c e  

s i l i c a - g e l .  

4.  Arrangement  according  to  Claim  2,  c h a r a c t e r i z e d   i n  

that   the  f i l t e r   (31)  is  arranged  in  a  she l f   (21)  for  goods  in  t h e  

chamber.  

5.  Arrangement  according  to  Claim  4,  c h a r a c t e r i z e d   i n  

tha t   the  she l f   (21)  comprises  a  plane  (26)  for  goods,  tha t   the  plane  i s  

in  the  shape  of  an  upper  whole  sheet  of  h e a t - c o n d u c t i v e   m a t e r i a l ,   t h a t  

it   has  a  downwardly  open  space  for  a  f i l t e r   (31)  i n s e r t i b l e   from  t h e  

f ron t ,   tha t   a  par t   (32)  of  the  air   path  goes  ins ide   the  she l f   (21)  f rom 

the  rear   side  of  the  f i l t e r   to  the  fan  (38)  and  another   par t   (40)  f rom 

the  fan  ( 3 8 ) .  

6.  Arrangement  according  to  Claim  5,  c h a r a c t e r i z e d   i n  

tha t   the  f i r s t   par t   (32)  of  the  air  path  in  the  she l f   (21)  from  t h e  

f i l t e r   (31)  to  the  fan  (38)  is  arranged  in  contac t   with  mainly  the  whole  

plane  (26)  for  goods .  

7.  Arrangement  according  to  Claim  5,  c h a r a c t e r i z e d   i n  

tha t   the  r e f r i g e r a t i n g   appara tus   of  the  f r eeze r   is  t h e r m o s t a t i c a l l y   con-  

t r o l l e d   and  has  a  sensor  for  the  t e rmos t a t   sensing  the  t empera tu re   o f  

the  plane  (26)  for  goods ,  

8.  Arrangement  according  to  any  of  Claims  4 - 7 ,   c  h  a  r  a  c  t  e  r  -  

i  z  e  d   in  that   the  second  part   (40)  of  the  air   path  is  ar ranged  t o  

conduct  the  air   into  a  d i s t r i b u t i o n   channel  ( 4 1 ) .  

9.  Arrangement  according  to  Claim  8,  c h a r a c t e r i z e d   i n  

that   the  channel  (41)  goes  between  the  upper  part   and  the  bottom  of  t h e  

chamber  and  that   i t   has  i n l e t   openings  (43-46,  51)  to  s e p a r a t e   s p a c e s  

(15,24,   47-50)  in  the  chamber .  



10.  Arrangement  accord ing   to  Claim 9,   c h a r a c t e r i z e d   i n  

t h a t   the  channel  (41)  is  a r ranged  in  the  door  (19)  o f  t h e   c a b i n e t .  
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