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Multi-functional  support  element  for  a  domestic  refrigerator. 

A  multi-functional  support  element  (5)  arranged  in  a  pres- 
ervation  compartment  (2)  of  a  refrigerator is  formed  integrally 
with  projections  (5B,  5C)  for  supporting  an  evaporator  plate 
(4),  with  two  parallel  side  walls  (5M)  comprising  a  series  of 
aligned  seats  (5P)  for  supporting  removable  shelves,  and  with 
a  channel (5W)  for  collecting  water  resulting  from  the  defrost- 
ing  of  the  evaporator  plate. 



This  i n v e n t i o n   r e l a t e s   to  a  m u l t i - f u n c t i o n a l   suppor t   e l e m e n t  

for  a  domestic  r e f r i g e r a t o r   with  a  p r e s e r v a t i o n   compartment  in  which 

an  evapo ra to r   in  the  form  of  a  p l a t e   is  a r ranged   near  the  back  w a l l  

of  said  compar tmen t .  

German  u t i l i t y   model  No.  83  15  574  d e s c r i b e s   a  r e f r i g e r a t o r  

of  the  above  type.  In  th i s   known  r e f r i g e r a t o r ,   in  which  the  i n s u l a t i o n  

is  c o n s t i t u t e d   by  foamed  p o l y u r e t h a n e ,   which  is  i n j e c t e d   and  p o l y m e r i -  

sed  i n - s i t u   between  the  inner   l i n e r   and  outer   housing  of  the  r e f r i g e r a -  
tor  to  form  a  s e l f - s u p p o r t i n g   r i g id   c a b i n e t ,   the  p l a t e   e v a p o r a t o r   s e c -  

t ion  r e l a t i v e   to  the  warmer  compartment  is  f ixed  to  the  rear   wall  o f  

said  compartment  by  spacers   and  screw  means  before   the  i n s u l a t i o n   i s  

formed,  said  spacers   r e q u i r i n g   the  rear   wall  to  be  s u i t a b l y   bored  i n  

order   to  be  able  to  l oca t e   them.  

The  o p e r a t i o n s   involved  in  mounting  the  p l a t e   s e c t i o n   t h e r e -  

fore  take  a  c o n s i d e r a b l e   time  and  r e q u i r e   g rea t   care  in  views  of  t h e  

fact   tha t   the  inner   l i n e r   of  the  r e f r i g e r a t o r   is  c o n s t r u c t e d   e i t h e r   o f  

thin  vacuum-moulded  p l a s t i c s   m a t e r i a l   or  of  very  th in   sheet   metal ,   which 

o f f e r   no  r i g i d i t y   as  said  o p e r a t i o n s   precede  the  i n j e c t i o n   of  the  foam- 

ed  p o l y u r e t h a n e .  

In  said  r e f r i g e r a t o r s ,   in  order   to  c o l l e c t   the  water  r e s u l t i n g  

from  the  d e f r o s t i n g   of  the  e v a p o r a t o r ,   a  c o l l e c t i o n   channel ,   for  example ,  
of  the  type  de sc r ibed   in  French  p a t e n t s   2 ,256 ,386   and  2 ,304 ,042 ,   ha s  

to  be  d isposed  below  the  p l a t e   s ec t i on   of  the  e v a p o r a t o r .   The  c o l l e c t i o n  

channel  can  only  be  mounted  i n - s i t u   a f t e r   the  c a b i n e t   s t r u c t u r e   ha s  

become  r i g i d .   This  compl i ca t e s   the  r e f r i g e r a t o r   manufac tu r ing   p r o c e s s ,  

p a r t i c u l a r l y   in  the  case  of  mass  p r o d u c t i o n .   In  a d d i t i o n ,   the  r a c k s  

which  support   the  inner   movable  she lves   of  the  r e f r i g e r a t o r   (  for  e x -  

ample  of  the  type  de sc r ibed   in  German  u t i l i t y   model  No.  81  18  466)  a r e  

mounted  by  means  of  a  manual  o p e r a t i o n   which  also  takes   a  c o n s i d e r a b l e  

time.  If  the  racks  are  f ixed  to  the  rear   wall  of  the  r e f r i g e r a t o r   o n l y  

by  means  of  screws,   t h e i r   bending  s t r e n g t h   is  undoubtedly  low,  and  t h i s  

can  l im i t   the  loading  c apac i t y   of  she lves   suppor ted   by  said  r a c k s .  



The  ob jec t   of  the  p r e s e n t   i n v e n t i o n   is  to  obv ia te   the  a f o r e -  

said  drawbacks.   This  o b j e c t   is  a t t a i n e d   by  means  of  a  s e l f - s u p p o r t i n g  
m u l t i - f u n c t i o n a l   element  made  of  p l a s t i c s   m a t e r i a l   and  c o m p r i s i n g :  

-  a  s u b s t a n t i a l l y   f l a t   rear   wall  formed  i n t e g r a l l y   with  p r o j e c t i o n s   f o r  

spac ing ,   s u p p o r t i n g   and  f i x ing   the  evapo ra to r   p l a t e ;  

-  two  p a r a l l e l   s ide  wal ls   formed  i n t e g r a l l y   with  the  rear   wall  and  p r o -  
vided  with  a  s e r i e s   a l i gned   sea t s   for  s u p p o r t i n g   removable  s h e l v e s ,   and 

-  a  channel   at  the  bottom  of  the  rear   wall  for  c o l l e c t i n g   water  r e s u l -  

t ing   from  the  d e f r o s t i n g   of  the  e v a p o r a t o r   p l a t e .  

The  m u l t i - f u n c t i o n a l   element  when  f i t t e d   the  e v a p o r a t o r ,   which 

is  f ixed  wi thout   using  s e p a r a t e   p ieces   (such  as screws  and  s p a c e r s ) ,  

c o n s t i t u t e s   a  m u l t i - f u n c t i o n a l   uni t   which  is  mounted  in  said  r e f r i g e -  

r a t o r   compartment  from  the  rear   before   the  i n - s i t u   format ion  of  t h e  

i n s u l a t i o n .   Thus  a  f i r s t   advantage   is  o b t a i n e d ,   c o n s i s t i n g   in  a  r e d u c -  

t i on   in  the  number  of  c o n s t i t u e n t   components  of  the  r e f r i g e r a t o r ,   t o g e -  

ther   with  a  second  advantage   c o n s i s t i n g   of  the  fact   tha t   the  m u l t i - f u n c -  

t i o n a l   un i t   forms  a  m o n o l i t h i c   body  t o g e t h e r   with  the  foamed  p o l y u r e -  

thane  i n s u l a t i o n   and  the  r e f r i g e r a t o r   l i n e r   and  housing.   In  a d d i t i o n ,  

the  a f o r e s a i d   drawbacks  are  obv ia t ed   by  v i r t u e   of  a  s u b s t a n t i a l   s i m p l i -  

f i c a t i o n   and  speed ing -up   of  the  assembly  of  the  r e f r i g e r a t o r ,   thus  a l s o  

reduc ing   m a n u f a c t u r i n g   c o s t s .  

The  i n v e n t i o n   wi l l   be  more  apparen t   from  the  d e t a i l e d   d e s c r i p -  

t ion   given  h e r e i n a f t e r   by  way  of  example  with  r e f e r e n c e   to  the  accom- 

panying  d rawings ,   in  w h i c h :  

Figure   1  is  a  f ron t   p e r s p e c t i v e   view  of  a  r e f r i g e r a t o r   w i t h  

two  superposed   p r e s e r v a t i o n   compartments  which  i n c o r p o r a t e s   the  m u l t i -  

f u n c t i o n a l   suppor t   element  acco rd ing   to  the  i n v e n t i o n   and  from  which 

the  doors  have  been  removed;  

Figure   2  is  a  f ragmentary   p e r s p e c t i v e   view  of  the  s u p p o r t  

element  with  the  upper  par t   shown  in  s e c t i o n ,   c e r t a i n   d e t a i l s   h a v i n g  

been  omi t t ed   for  s i m p l i c i t y   of  r e p r e s e n t a t i o n ;  

F i g u r e  3   is  a  p a r t i a l   p e r s p e c t i v e   view  of  a  d e t a i l   of  t h e  

suppor t   e l e m e n t ;  

F i q u r e  4   is  a  s e c t i o n   on  the  l ine   IV-IV  of  f i gu re   2 ;  

Figure   5  is  a  d iagrammat ic   v e r t i c a l   s e c t i o n   through  the  e n t i -  

re  r e f r i g e r a t o r   c ab ine t   on  the  l ine   V-V  of  Figure  1; 

F i g u r e  6   is  a  h o r i z o n t a l   s e c t i o n   through  part   of  the  r e f r i g e -  



r a to r   on  the  l ine   VI-VI  of  Figure  1,  and 

Figure  7  is  a  s e c t i o n   on  the  l ine   V-V  of  Figure  1  to  an  e n -  

larged  scale   but  l i m i t e d   to  the  lower  p r e s e r v a t i o n   compar tmen t .  

In  the  drawings,   the  r e f e r e n c e   numeral  1  i n d i c a t e s   g e n e r a l l y   a 

domestic  r e f r i g e r a t o r   with  the  doors  removed,  which  doors  r e s p e c t i v e l y  

c lose   a  l a rge   lower  compartment  2  and  an  upper  compartment  3  which  i s  

smal le r   and  o p e r a t e s   at  a  lower  t empera tu re   than  the  lower  compar tmen t .  

Each  compartment  is  cooled  by  a  d i f f e r e n t   s e c t i o n   of  the  e v a -  

po ra to r   of  a  c o n v e n t i a l   r e f r i g e r a t i o n   c i r c u i t ,   and  the  s e c t i o r s c a n   be 

c o n s t r u c t e d   as  de sc r i bed   in  the  a f o r e s a i d   I t a l i a n   u t i l i t y   model 

22055  B/82.  In  p a r t i c u l a r ,   the  higher   working  t empera tu re   of  the  com- 

par tment   2  is  ob ta ined   by  means  of  a  p l a t e   e v a p o r a t o r   4  formed  from  two 

panels   4A,  4B  which  are  cemented  t o g e t h e r   and  which  have  passages   4C 

between  them  for  the  c i r c u l a t i o n   of  the  r e f r i g e r a n t   f l u i d .   The  e v a p o r a -  
tor  4,  which  is  s l i g h t l y   curved  or  bent  round  at  i t s   s ide  edges  4D, 

is  f ixed  and  suppor ted   by  the  m u l t i - f u n c t i o n a l   element  accord ing   to  t h e  

i n v e n t i o n ,   i n d i c a t e d   g e n e r a l l y   by  5,  on  the  s u b s t a n t i a l l y   f l a t   rear   w a l l  

5A  t h e r e o f   by  means  of  spacer   p r o j e c t i o n s   5B  (see  Figure  4)  which  a r e  

formed  i n t e g r a l l y   with  said  rear   wall  5A.  More  p r e c i s e l y ,   in  a  p o s i t i o n  

c o r r e s p o n d i n g   with  the  p r o j e c t i o n s   5B  the  e v a p o r a t o r   4  comprises   h o l e s  

by  means  of  which  i t   is  mounted  on  the  c y l i n d r i c a l   t e rmina l   pa r t s   5C 

of  said  p r o j e c t i o n s .   The  remaining  par t   of  each  p r o j e c t i o n   can  be  c o -  

n ica l   (  as  shown)  or  c y l i n d r y c a l   with  a  g r e a t e r   d iameter   than  s a i d  

t e rmina l   par t   5C.  The  e v a p o r a t o r   4  is  c o n s t r u c t e d   to  the  r e s t   on  t h e  

shoulder   5D  of  the  p r o j e c t i o n .   That  p o r t i o n   of  the  t e r m i n a l   pa r t   5C 

which  p r o j e c t s   beyond  the  hole  in  the  e v a p o r a t o r   4  is  deformed,  f o r  

example  by  h o t - r i v e t i n g   with  a  s u i t a b l e   t oo l ,   in  such  a  manner  as  t o  

form  a  head  5E  which  s ecu re ly   f ixes   the  e v a p o r a t o r   4  to  the  m u l t i - f u n c -  

t i o n a l   element  (as  shown  by  the  broken  l ine   in  Figure  4 ) .  

As  can  be  seen  in  Figure  2,  the  e v a p o r a t o r   4  comprises   an 

upwardly  ex tend ing   po r t i on   4F  which  passes   through  a  br idge   5G  on  t h e  

upper  par t   of  the  rear   wall  5A,  and  by  the  way  of  which  the  h y d r a u l i c  

connec t ion   is  made  to  the  res t   of  the  c o n v e n t i o n a l   r e f r i g e r a t i o n   c i r c u i t ,  

which  is  not  shown  but  which  p r e f e r a b l y   co r r e sponds   to  tha t   of  the  s a i d  

German  u t i l i t y   model  83  15  5 7 4 . .   The  br idge  in  q u e s t i o n   se rves   t o  

hide  from  view  the  poin t   at  which  the  p o r t i o n   4F  passes   through  t h e  

upper  wall  of  the  compartment  2 .  



The  rear   wall  5A  of  the  m u l t i - f u n c t i o n a l   element  5  also  c o n -  
s t i t u t e s   a  c e r t a i n   pa r t   of  the  back  wall  of  the  compartment  2  and  a t  

i t s   bottom  compr ises   a  channel  5W  formed  i n t e g r a l l y   with  the  d e s c r i b e d  

p a r t s .   The  channel   se rves   for  c o l l e c t i n g   the  water  which  r e s u l t s   from 

the  d e f r o s t i n g   of  the  e v a p o r a t o r   4,  and  in  the  bottom  of  the  c h a n n e l  

the re   is  a  connec to r   8  for  connec t ing   a  tube  (  not  shown )  which  d i s -  

charges   the  d e f r o s t i n g   water  o u t s i d e   the  r e f r i g e r a t o r ,   for  example  on 

to  the  compressor   housing  of  the  r e f r i g e r a t i o n   c i r c u i t .  

Two  narrow  s ide  wal ls   5M  having  a  p r o f i l e d   c r o s s - s e c t i o n   and 

formed  i n t e g r a l l y   with  the  rear   wall  5A  extend  down  the  v e r t i c a l   s i d e s  

of  sa id   rear   wall  of  the  m u l t i - f u n c t i o n a l   element  5  and  below  t h i s   w a l l ,  

the  he igh t   of  the  s ide  walls   being  equal  to  the  he ight   of  the  c o m p a r t -  

ment  2.  Each  s ide   wall  comprises   a  v e r t i c a l   s e r i e s   of  shaped  sea ts   5P 

used  for  the  engagement  and  suppor t   of  removable  a r t i c l e - c a r r y i n g   s h e l -  

ves,  which  are  not  shown  because  they  do  not  form  sub jec t   mat ter   o f  

the  p r e s e n t   i n v e n t i o n .   S t a r t i n g   from  i t s   f ron t   edge,  each  side  w a l l  

compr ises   a  f i r s t   p o r t i o n   5"  p e r p e n d i c u l a r   to  t h e  r e a r   wall  5A,  t h e n  

a  f i r s t   ob l ique   face  5R,  fol lowed  by  a  step  5S  and  then  a  face  5T  which 

form  s u b s t a n t i a l l y   a  r i g h t   angle  with  the  f ront   face  of  the  rear   w a l l  

5A.  The  s e a t s   5P  in  each  side  wall  open  out  of  the  ob l ique   face  5R  o f  

the  wall  and  comprise  a  h o r i z o n t a l   l e a d - i n   p o r t i o n   5Q  and  a  downwardly 

d i r e c t e d   t e r m i n a l   v e r t i c a l   p o r t i o n   5U  which  opens  into  the  former  p o r -  
t ion   and  has  a  rounded  lower  end.  Below  the  channel  5W  the  back  w a l l  

of  the  compartment  2  in  completed  by  a  panel  6  of  th in   sheet   metal  which 

is  s n a p - f i t t e d   in to   s u i t a b l e   v e r t i c a l   s ea t s   5V  provided  in  those  p o r -  
t i o n s   of  the  s ide  wal ls   5M  which  l i e   below  the  channel  5W  (  see  F i g u r e  

6 ) .  

In  order   to  enable  the  panel  6  to  be  also  snap -connec t ed   t o  

the  m u l t i - f u n c t i o n a l   element  5  at  the  bent  h o r i z o n t a l   upper  edge  of  t h e  

pane l ,   s u i t a b l e   s e a t s   5Y  are  provided  in  the  lower  edge  of  the  r e a r  

wall  5A  of  said  e lement   5  (  see  Figure  7).  The  bent  h o r i z o n t a l   l o w e r  

edge  of  sa id   panel  6  s n a p - f i t s   into  sea t s   5X  provided  in  a  lower  w a l l  

5F  which  form  par t   of  the  element  5  and  which  i n t e r c o n n e c t s   the  l ower  

ends  of  the  two  s ide  wal ls   5M  of  said  e lement .   At  i t s   f r o n t ,   the  lower  

wall  5F  compr ises   s i m i l a r   s ea t s   5G  for  the  s n a p - c o n n e c t i o n   of  the  r e a r  

edge  of  a  shee t   metal  panel  20,  which  forms  the  bottom  wall  of  the  p r e -  
s e r v a t i o n   compartment  2 .  



At  i t s   top,  the  m u l t i - f u n c t i o n a l   element  5  comprises   a  t o p  

wall  21  which  i n t e r c o n n e c t s   the  two  side  walls   5M  and  the  rear   wall  5A. 

In  i t s   edge,  said  wall  21  comprises   h o r i z o n t a l   s ea t s   5'  for  the  s n a p -  
connec t ion   of  the  bent  h o r i z o n t a l   rear   edge  of  the  panel  22  which  c o n -  

s t i t u t e s   the  upper  wall  of  the  p r e s e r v a t i o n   compartment  2  (  see  F i g u -  

re  7 ) .  

As  can  be  seen  in  Figure  6,  the  side  walls   5M  of  the  m u l t i -  

f u n c t i o n a l   element  5  are  provided  l a t e r a l l y   with  s u i t a b l e   v e r t i c a l   s e a t s  

5Z for the  s n a p - c o n n e c t i o n   of  the  side  walls   11A  of  the  p r e s e r v a t i o n  

compartment  2,  the  edge  11B  each  wall  11A  being  s u i t a b l y   bent  in  o r d e r  

to  permit   t h i s   s n a p - c o n n e c t i o n .  

The  assembly  is  c a r r i e d   out  as  f o l l o w s :  

Using  known  c o n v e n t i o n a l   methods,  the  inner   l i n e r   11  and  o u -  

ter   housing  12  of  the  r e f r i g e r a t o r   are  f i r s t l y   placed  in  p o s i t i o n   w i t h  

t h e e x c e p t i c n   of  the  back  wall  of  the  outer   housing  12  and  the  back  w a l l  

of  the  p r e s e r v a t i o n   compartment  2  which  o p e r a t e s   at  h igher   t e m p e r a t u r e ,  

so  tha t   the  r e f r i g e r a t o r   is  open  r ea rwards   at  said  compartment  2.  S e p a -  

r a t e l y ,   the  e v a p o r a t o r   4  of  the  compartment  2  is  mounted  and  f ixed  ( i n  

the  manner  h e r e t o f o r e   d e s c r i b e d )   to  the  m u l t i - f u n c t i o n a l   element  5 .  

The  m u l t i - f u n c t i o n a l   element  5,  with  the  e v a p o r a t o r   4  f ixed  to  i t ,   i s  

then  i n s e r t e d   through  the  rear   of  the  compartment  2,  and  the  e v a p o r a -  
tor  13  of  the  o ther   compartment  3  which  has  a l r eady   been  placed  a b o u t  

the  box  member  10  which  d e f i n e s   th i s   l a t t e r   compartment  is  then  c o n n e c -  

ted  to  the  e v a p o r a t o r   4  at  the  upwardly  ex tend ing   p o r t i o n   4F  t h e r e o f  

(see  Figure  5 ) .  

As  a l ready   s t a t e d ,   the  side  walls   5M  of  the  m u l t i - f u n c t i o n a l  

element  5  are  provided  l a t e r a l l y   with  s u i t a b l e   v e r t i c a l   s ea t s   5Z  f o r  

the  s n a p - c o n n e c t i o n   of  the  side  walls   11A  of  the  p r e s e r v a t i o n   c o m p a r t -  

ment  2,  the  edge  11B  of  each  wall  11A  being  s u i t a b l e   bent  to  permit   t h i s  

s n a p - c o n n e c t i o n .   The  bottom  and  top  panel  20  and  22  are  i n s e r t e d   i n t o  

the  r e s p e c t i v e   s ea t s   5G  and  5 ' .   Through  the  r ea r ,   the  panel  6  is  t h e n  

i n s e r t e d   and  i t s   s u i t a b l e   bent  l a t e r a l   edges  snap-engage   in  the  s e a t s  

5V  of  the  m u l t i - f u n c t i o n a l   element  as  h e r e t o f o r e   s t a t e d .   F i n a l l y ,   t h e  

back  wall  14  of  the  outer   housing  12  is  mounted,  and  the  foamed  p o l y -  

ure thane   15  is  i n j e c t e d   between  the  inner  panels   6,  11,  20,  22  and 

housing  12.  The  c r o s s - l i n k i n g   of  the  foamed  p o l y u r e t h a n e   makes  the  r e f r i -  

ge r a to r   cab ine t   m o n o l i t h i c ,   and  in  p a r t i c u l a r   i t   "cements"  the  r e a r  



wall  5A  and  the  s ide  wal ls   5M  of  the  m u l t i - f u n c t i o n a l   e lement ,   t h u s  

g iv ing   them  a  r i g i d i t y   which  is  much  g r e a t e r   than  tha t   of  p r e v i o u s l y  

known  c o n s t r u c t i o n s .  



1.  A  m u l t i - f u n c t i o n a l   suppor t   element  for  a  domestic  r e f r i g e -  

r a to r   with  a  p r e s e r v a t i o n   compartment  in  which  an  e v a p o r a t o r   in  t h e  

form  of  a  p la te   is  a r ranged  near  the  back  wall  of  said  compar tmen t ,  

c h a r a c t e r i z e d   in  tha t   the  suppor t   element  is  made  of  p l a s t i c s   m a t e r i a l ,  

is  s e l f - s u p p o r t i n g   and  c o m p r i s e s :  

-  a  s u b s t a n t i a l l y   f l a t   rear   wall  formed  i n t e g r a l l y   with  p r o j e c t i o n s   f o r  

spac ing ,   s u p p o r t i n g   and  f ix ing   the  e v a p o r a t o r   p l a t e ,  

-  two  p a r a l l e l   side  walls   formed  i n t e g r a l l y   with  the  rear   wall  and  p r o -  
vided  with  a  s e r i e s   of  a l igned   s ea t s   for  suppor t i ng   removable  s h e l v e s ,  

and 

-  at  the  bottom  of  the  rear   wall  a  channel  for  c o l l e c t i n g   water  r e s u l -  

t ing  from  the  d e f r o s t i n g   of  the  e v a p o r a t o r   p l a t e .  

2.  A  m u l t i - f u n c t i o n a l   element  as  claimed  in  Claim  1,  c h a r a c t e -  

r i zed   in  tha t   the  rear   wall  and  the  side  walls   c o n s t i t u t e   a  s e l f - s u p  -  

po r t ing   mono l i th i c   s t r c u t u r e   with  the  other   c o n s t i t u e n t   pa r t s   of  t h e  

r e f r i g e r a t o r   c a b i n e t ,   a f t e r   thermal   i n s u l a t i o n   in  the  form  of  foamed 

po lyu re thane   has  been  i n j e c t e d   and  p o l y m e r i s e d .  

3.  A  m u l t i - f u n c t i o n a l   element  as  claimed  in  Claim  1  or  2 ,  

c h a r a c t e r i z e d   in  tha t   the  rear   wall  comprises   at  i t s   top  a  br idge  f o r  

s c r een ing   the  area  in  which  the  e v a p o r a t o r   p l a t e   extends   towards  an 

other   s e c t i o n .  

4.  A  m u l t i - f u n c t i o n a l   element  as  claimed  in  any one  of  t h e  

p reced ing   c la ims ,   c h a r a c t e r i z e d   in  tha t   the  p r o j e c t i o n s   comprise  t h e r -  

mally  t e rmina l   deformable   p o r t i o n s .  

5.  A  m u l t i - f u n c t i o n a l   element  as  claimed  in  Claim  1,  c h a r a c -  

t e r i z e d   in  tha t   at  l e a s t   some  of  the  wal ls   of  the  p r e s e r v a t i o n   c o m p a r t -  

ment  are  connected  along  t h e i r   edges  to  said  m u l t i - f u n c t i o n a l   e l e m e n t ,  

which  is  provided  with  engagement  s ea t s   for  t h i s   p u r p o s e .  
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