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©  Method  of  manufacturing  a  refrigerator  with  cooling  air  ducts. 
(g)  A  method  of  manufacturing  a  refrigerator  having  an 
inner  wall  and  an  outer  wall  (2)  which  together  define  an 
interspace  and  cooling  air  ducts  (17)  which  are  at  least 
partially  embedded  in  the  thermal  insulation  (30)  generated 
in-situ  in  the  interspace  between  the  two  walls.  30' 

To  avoid  penetration  of  insulating  material  in  the  ducts 
via  gaps  between  the  ends  of  the  ducts  and  the  wall  during 
the  foaming  operation,  the  ducts  are  formed  initially  with 
closed  ends  (A)  by  blow-moulding  from  a  plastics  material  2- 
and  are  fitted  to  the  refrigerator  inner  wall  with  the  closed 
ends  protruding  through  apertures  in  the  inner  wall,  said 
ends  subsequently  being  removed  after  the  forming  of  the 
thermal  insulation. 

FIG.  4 
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The  i n v e n t i o n   r e l a t e s   to  a  method  of  manufac tu r ing   a  

r e f r i g e r a t o r   having  an  inner   wall  and  an  ou te r   wall  which  t o g e t h e r  

d e f i n e   an  i n t e r s p a c e ,   and  coo l ing   a i r   ducts   which  are  at  l e a s t   p a r t i a l l y  

embedded  in  the  thermal   i n s u l a t i o n   between  the  two  wa l l s .   In  s u c h  

r e f r i g e r a t o r s   the  coo l ing   a i r   is  o b t a i n e d   by  means  of  a  m o t o r - d r i v e n  

fan  which  c i r c u l a t e s   a i r   from  an  e v a p o r a t o r   compartment  to  a  p r e s e r -  
va t ion   compartment.   In  c u r r e n t   methods  of  manufac tur ing   r e f r i g e r a t o r s  

of  the  above  type,  the  ducts   which  are  to  remain  at  l e a s t   p a r t i a l l y  
embedded  in  the  thermal   i n s u l a t i o n   are  formed,  e s p e c i a l l y  w h e r e   t h e y  

are  of  compl ica ted   e x t e n s i o n ,   by  f i t t i n g   and  f i x i n g   t o g e t h e r   l e s s  

c o m p l i c a t e d   p a r t s   g e n e r a l l y   c o n s t r u c t e d   of  i n j e c t i o n - m o u l d e d   and/or   e x -  

t ruded   p l a s t i c s   m a t e r i a l .   This  r e q u i r e s   a  r e l a t i v e l y   high  e x p e n d i t u r e  
of  l abour   and  m a t e r i a l .  

In  known  types  of  r e f r i g e r a t o r s   i t   has  a lso   been  f ound  

t h a t   dur ing   the  format ion   of  the  i n s u l a t i o n ,  s o m e   of  t h i s   i n s u l a t i o n  

sometimes  i n f i l t r a t e   both  in to   the  open  ends  of  the  ducts   and  i n t o  

a l l   those   gaps  at  which  the  c o n n e c t i o n s   have  not  been  p r o p e r l y   made. 

This  r e q u i r e s   a  c l e a n i n g   o p e r a t i o n   to  be  c a r r i e d   out  in  order   to  a l l o w  

c o n n e c t i o n   to  o the r   p a r t s ,   such  as  nozz les   and  the  l i k e .   In  order   t o  

p r e v e n t   such  i n f i l t r a t i o n ,   the  open  ends  of  the  ducts   can  be  c l o s e d  

with  removable  covers  or  p lugs ,   and  the  connec t ions   can  be  more  c a r e -  

f u l l y   made.  This,   however,  r e q u i r e s   both  the  f i t t i n g   and  removal  o f  

such  covers   and  more  time  has  to  be  spent   on  the  p re -a s sembly   s t a g e .  

The  q u a l i t y   of  the  r e s u l t   depends  e n t i r e l y   on  the  d i l i g e n c e   of  t h e  

p e r s o n n e l   v a i l u r e   to  f i t   or  i n e x a c t   f i t t i n g   of  the  covers  al lows  i n -  

f i l t r a t i o n   of  the  foamed  m a t e r i a l   in to   ducts   and  r e q u i r e s   s u b s e q u e n t  

o p e r a t i o n s   to  remove  th i s   m a t e r i a l .  

The  main  o b j e c t   of  the  p r e s e n t   i n v e n t i o n   is  to  p rovide   a  

method  which  avoids  the  use  of  ducts   o b t a i n e d   by  f i t t i n g   and  f i x i n g  

e l e m e n t a r y   pa r t s   t o g e t h e r ,   and  thus  p r even t   p o s s i b l e   i n f i l t r a t i o n   o f  

i n s u l a t i n g   m a t e r i a l   in to   the  ends  t h e r e o f .  

According  to  the  i n v e n t i o n   the  ducts   are  formed  i n i t i a l l y  

with  c lo sed   ends  by  blow-moulding  from  a  p l a s t i c s   m a t e r i a l   and  a r e  



f i t t e d   to  sa id   inner   wall  with  the  c lo sed   ends  p r o t r u d i n g   t h r o u g h  

a p e r t u r e s   in  the  inner  wal l ,   said  ends  s u b s e q u e n t l y   being  removed 

a f t e r   the  forming  of  the  thermal  i n s u l a t i o n .  

If   sa id   ducts   are  i n i t i a l l y   h e r m e t i c a l l y   s ea l ed ,   the  t r a p p e d  
a i r   mass  a l so   has  the  advantage  of  opposing  e x c e s s i v e   deformat ion   o f  

sa id   duc t s ,   even  if   smal le r   t h i c k n e s s e s   than  those   c u r r e n t l y   employed 

a r e  u s e d ,   with  an  obvious  saving  in  m a t e r i a l .   The  f a c t   t ha t   the  d u c t s  

are  i n i t i a l l y   formed  in  the  c losed   ends  o b v i a t e s   both  the  p o s s i b i l i t y  
of  i n f i l t r a t i o n   of  thermal  i n s u l a t i o n   m a t e r i a l   in to   sa id   ducts  and  t h e  

need  to  f i t   covers   or  plugs  to  t h e i r   ends,  with  the  consequences  t h a t  

can  r e s u l t   from  t h e i r   being  i m p e r f e c t l y   f i t t e d .  

There  is  no  d i f f i c u l t y   in  removing  the  ends  of  the  b low-  

moulded  duc t s ,   e s p e c i a l l y   if   t h e i r   ends  comprise   weakening  l i n e s .   They 

can  be  opened  with  a  kn i fe   or  with  o the r   s imple   t o o l s .  

The  i n v e n t i o n   wi l l   be  more  a p p a r e n t   from  the  fo l lowing  d e -  

t a i l e d   d e s c r i p t i o n   of  an  exanple ,   with  r e f e r e n c e   to  the  accompanying 

drawings  in  w h i c h :  

F igure   1  is  a  s e c t i o n a l   view  of  an  a i r - c i r c u l a t i o n   r e f r i g e -  

r a t o r   c o n s t r u c t e d   in  accordance  with  the  i n v e n t i o n ;  

Figure   2  is  a  p a r t l y   s e c t i o n a l   f r o n t   view  of  the  r e f r i g e -  

r a t o r   of  F igure   1 ;  

F igure   3  is  a  p e r s p e c t i v e   view  of  two  a i r - c o n v e y i n g   d u c t s  

of  the  r e f r i g e r a t o r   of  the  p reced ing   f i g u r e s ;   a n d  

Figure   4  is  a  d e t a i l e d   s e c t i o n a l   view  of  an  end  po r t i on   o f  

one  of  the  ducts   of  Figure  3  a f t e r   t h i s   duct   has  been  embedded  in  t h e  

thermal   i n s u l a t i o n   m a t e r i a l .  

In  the  f i g u r e s ,   the  r e f e r e n c e   numeral  1  i n d i c a t e s   an  a i r -  

c i r c u l a t i o n   r e f r i g e r a t o r   which  is  shown  w i t h o u t   doors  and which  com- 

p r i s e s   an  ou te r   wall  2  and  an  inner   wall  3,  the  l a t t e r   having  two  p a r t s  

4  and  5  d e f i n i n g   inner   wal ls   of  s e p a r a t e   p r e s e r v a t i o n   compartments  6 

and  7  r e s p e c t i v e l y .   The  r e f r i g e r a t o r   a l so   comprises   a  p o l y u r e t h a n e  

thermal   i n s u l a t i o n   mass  30  ob ta ined   by  i n - s i t u   foaming  of  r e a c t i v e  

components,   which  are  i n t roduced   into  the  i n t e r s p a c e   between  said  i n n e r  

and  ou te r   w a l l s ,   and  into  a  h o r i z o n t a l   s e p a r a t i n g   wall   8  which  s e p a r a t e s  

the  two  compartments  6  and  7  from  each  o t h e r . O f   these   compartment  t h e  

lower  compartment  6  is  in tended  for  p r e s e r v i n g   f rozen  food  and  t h u s  

o p e r a t e s   at   a  lower  t empera tu re   than  the  o t h e r   compartment  7,  which  

is  in tended   for  the  r e f r i g e r a t o r   p r e s e r v a t i o n   of  f o o d .  



The  r e f r i g e r a t o r   is  also  p rov ided   with  an  a i r - c i r c u l a t i o n  

r e f r i g e r a t i o n   c i r c u i t   compris ing:   a  compressor   8'  d i sposed   in  an  

e x t e r n a l   r e c e s s   9  in  the  r e f r i g e r a t o r   c a s ing ;   a  condenser   10  s i t u a t e d  

on  the  back  11  of  the  r e f r i g e r a t o r   and  shown  s c h e m a t i c a l l y   in  b r o k e n  

l i n e s ;   an  e v a p o r a t o r   bank  12  housed  in  a  chamber  13  at  the  back  o f  

compartment  6  and  connec ted   to  a  wall  15;  a  fan  14,  of  which  the  im-  

p e l l e r   14A  is  s i t u a t e d   at  the  level   of  c o r r e s p o n d i n g   a p e r t u r e s   in  t h e  

wall  15  above  the  bank  12  and  feeds  a i r   i n to   a  manifo ld   16  e x t e n d i n g  

across   the  upper  p a r t   of  the  wall  15;  a  r i s i n g   duct  17  which  commences 

in  the  manifo ld   16  and  extends  mainly  in  the  thermal   i n s u l a t i o n   mass 

30  to  open  in to   the  upper  pa r t   of  the  compartment   7  by  way  of  an  i n -  

s e r t e d   conveyor  member  31;  a  r e tu rn   duct  32  p a r t i a l l y   embedded  in  t h e  

thermal  i n s u l a t i o n   mass  and  commencing  at  32A  in  the  lower  pa r t   of  t h e  

compartment  7  at  one  s ide  the reof   and  t e r m i n a t i n g   at  32B  in  the  chamber  

13  below  the  e v a p o r a t o r   bank  12;  and  one  or  more  a p e r t u r e s   33  c o n n e c t i n g  

the  manifold   16  to  the  compartment  6  in  o rde r   to  convey  cold  a i r   t h e r e -  

to,  and  an  a p e r t u r e   34  in  the  lower  p a r t   of  the  wall  15  for  drawing  t h e  

air   from  the  compartment  6  into  the  chamber  13 .  

The  ducts   17  and  32,  and  p o s s i b l y   the  duct  50  which  e x t e n d s  

i n s i d e   the  conveyor  member  31  and  c o n s t i t u t e s   in  e f f e c t   the  o u t l e t   o f  

the  duct  17,  are  of  p l a s t i c s   c o n s t r u c t i o n   and  are  formed  by  b low-  

moulding  from  a  p l a s t i c s   m a t e r i a l ,   such  as  p o l y e t h y l e n e ,   with  t h e i r  

ends  c losed ,   as  shown  at  A  in  Figures   3  and  4,  so  as  to  t rap   w i t h i n  

the  ducts   a  volume  of  a i r   which,  in  c o n j u n c t i o n   with  s t i f f e n i n g   r i b s  

if   neces sa ry ,   p r e v e n t s   excess ive   de fo rma t ion   of  the  wal ls   of  the  d u c t s  

under  the  p ressures  which   a r i s e   during  the  i n - s i t u   format ion   of  t h e  

thermal  i n s u l a t i o n .   When  the  thermal  i n s u l a t i o n   has  been  formed  and  

these   p r e s s u r e   have  d i sappea red ,   the  ducts   are  opened  by  renoving  t h e i r  

c losed   ends  A,  for  example  with  a  k n i f e ,   by  c u t t i n g   along  weakening  o r  

guide  l ines   B. 

In  the  manufac ture   of  the  r e f r i g e r a t o r ,   the  outer   wall  2  and  

inner   wal ls   4  and  5,  are  f i t t e d   t o g e t h e r   in  the  conven t iona l   manner  

us ing  s u i t a b l e   spacer   means  so  tha t   the  i n t e r s p a c e   to  be  occupied  by 

the  thermal  i n s u l a t i o n   remains  def ined   between  the  wa l l s .   The  c l o s e d  

ducts   17  and  32  are  d i sposed   in  t h e i r   chosen  p o s i t i o n s   using  s p a c e r s  

and  adhesive  means,  so  t h a t   t h e i r   c losed   ends  A  p r o t r u d e   through  a p e r -  

t u r e s   p rov ided   for  the  purpose  in  the  w a l l s ,   as  shown  in  f igure   4.  The 

s t r u c t u r e   r e s u l t i n g   from  t h i s   assembly  is  then  p laced   in  a  c o n t a i n i n g  



mould,  and  the  r e a c t i v e   components  are  i n t r o d u c e d   into  the  i n t e r -  

space  through  one  or  more  a p e r t u r e s ,   not  shown,  in  the  ou te r   w a l l ,  

and  r e a c t   to  produce  the  t he rma l ly   i n s u l a t i n g   mass  30  of  expanded  

po lyu re thane .   When  the  thermal  i n s u l a t i o n   has  been  formed,  the  r e f r i -  

ge ra to r   is  removed  from  the  mould  and  the  c losed   ends  A  of  the  d u c t s  

are  removed.  The  r e f r i g e r a t o r   is  then  passed   on  to  o ther   usual   o p e r a -  
t ions   in  the  manufac tu r ing   p r o c e s s .  



1.  A  method  of  manufac tu r ing   a  r e f r i g e r a t o r   having  an  i n n e r  

wa l l  and   an  o u t e r   wall   which  t o g e t h e r   d e f i n e   an  i n t e r s p a c e ,   and  c o o l i n g  

a i r   ducts  which  are  at  l e a s t   p a r t i a l l y   embedded  in  teh  thermal   i n s u -  

l a t i o n   g e n e r a t e d   i n - s i t u   in  the  i n t e r s p a c e   between  the  two  w a l l s ,  

c h a r a c t e r i z e d   in  t h a t   the  ducts  are  formed  i n i t i a l l y   with  c l o sed   e n d s  

by  blow-moulding  from  a  p l a s t i c s   m a t e r i a l   and  are  f i t t e d   to  sa id   i n n e r  

wall  with  the  c l o s e d   ends  p r o t r u d i n g   through  a p e r t u r e s   in  the  i n n e r  

wal l ,   said  ends  s u b s e q u e n t l y   being  removed  a f t e r   the  forming  of  t h e  

thermal  i n s u l a t i o n .  

2.  A  method  as  c laimed  in  c la im  1,  c h a r a c t e r i z e d   in  t h a t   t h e  

c losed  ends  of  the  ducts   are  removed  at  weakened  zones  of  sa id   d u c t s .  
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