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©  Evaporator  for  refrigerator. 

©  An  evaporator  for  a  refrigerator  having  a  freezer 
compartment  (1)  and  a  storage  compartment  (2) 
under  the  freezer  compartment,  the  evaporator  com- 
prising  a  freezer  evaporator  portion  (11)  positionable 
at  least  on  the  bottom  side  of  the  freezer  compart- 
ment,  a  storage  evaporator  position  (12)  positionable 
on  the  rear  side  of  the  storage  compartment  and  a 
striplike  connecting  portion  (13)  interconnecting  the 
two  evaporator  portions.  The  evaporator  including 
the  three  portions  is  formed  by  a  sheet  of  roll- 
bonded  material  having  a  continuous  refrigerant 
channel  in  the  form  of  a  tube  bulging  on  one  surface 
thereof.  The  freezer  evaporator  portion  (11)  is  to  be 
positioned  with  its  refrigerant  channel  portion  facing 
outwardly  of  the  freezer  compartment  (1),  and  the 
connecting  portion  (13)  is  twisted  through  180  de- 
grees  at  an  intermediate  part  of  its  height  to  position 
the  storage  evaporator  portion  with  its  refrigerant 
channel  portion  facing  outwardly  of  the  storage  com- 
partment  (2). 
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The  present  invention  relates  to  evaporators  for 
use  in  refrigerators. 

With  refrigerators  having  a  freezer  compart- 
ment  and  a  storage  compartment  under  the  freezer 
compartment,  it  is  already  known  to  provide  an 
evaporator  made  of  roll-bonded  aluminum  material 
for  the  two  compartments. 

The  roll-bonded  material  is  prepared  from  a 
pair  of  upper  and  lower  aluminum  sheets  one  of 
which  bears  a  pattern  of  adhesion  preventing  agent 
printed  on  its  inner  surface,  by  bonding  the  two 
sheets  to  each  other  under  pressure  and  introduc- 
ing  a  pressure  fluid  into  the  nonbonded  portion  to 
bulge  this  portion  in  the  form  of  a  tube. 

In  the  production  process  of  the  roll-bonded 
material,  the  fluid  is  forced  in  between  the  two 
aluminum  sheets  at  the  nonbonded  portion  with 
one  of  the  aluminum  sheets  held  with  a  die  over 
the  outer  surface  thereof,  so  that  the  bulged  tube 
portion  is  protuberant  on  only  one  surface  of  the 
material  which  is  not  held  by  the  die. 

When  such  a  sheet  of  roll-bonded  material 
having  the  bulged  tube  portion  on  one  surface 
thereof  is  used  for  providing  an  evaporator  portion 
for  the  freezer  compartment  of  the  refrigerator,  an 
evaporator  portion  for  the  storage  compartment  un- 
der  the  freezer  compartment,  and  a  connecting 
portion  interconnecting  the  two  evaporator  portions, 
it  is  likely  that  the  evaporator  portion  especially  for 
the  bottom  wall  portion  of  the  freezer  compartment 
will  be  positioned  with  its  bulged  tube  refrigerant 
channel  portion  facing  outwardly  (downwardly)  of 
the  freezer  compartment.  Since  the  refrigerant 
channel  of  the  evaporator  portion  for  the  rear  wall 
of  the  storage  compartment  is  positioned  on  the 
same  side  as  the  refrigerant  channel  of  the  freezer 
evaporator  portion,  the  refrigerant  channel  then 
faces  the  interior  (front  side)  of  the  storage  com- 
partment.  In  the  case  where  the  evaporator  portion 
is  exposed  inside  the  storage  compartment,  the 
presence  of  the  refrigerant  channel  in  the  form  of 
bulged  tube  impairs  the  appearance.  If  the  evap- 
orator  portion  is  disposed  on  the  rear  side  of  the 
storage  compartment  rear  wall  and  held  out  of 
sight,  no  problem  will  arise  as  to  the  appearance, 
whereas  the  bulged  channel  portion  is  then  in  con- 
tact  with  the  rear  surface  of  the  storage  compart- 
ment  rear  wall.  This  reduces  the  contact  area  of  the 
evaporator  to  entail  the  problem  of  lower  efficiency. 

The  main  object  of  the  present  invention  is  to 
provide  an  evaporator  which  is  free  of  the  above 
problems  for  use  in  refrigerators. 

The  present  invention  provides  an  evaporator 
for  use  in  a  refrigerator  having  a  freezer  compart- 
ment  and  a  storage  compartment  under  the  freezer 
compartment,  the  evaporator  comprising  a  freezer 
evaporator  portion  positionable  at  least  on  the  bot- 
tom  side  of  the  freezer  compartment,  a  storage 

evaporator  portion  positionable  on  the  rear  side  of 
the  storage  compartment  and  a  striplike  connecting 
portion  interconnecting  the  two  evaporator  portions, 
the  freezer  and  storage  evaporator  portions  and  the 

5  connecting  portion  being  formed  by  a  sheet  of  roll- 
bonded  material  having  a  continuous  refrigerant 
channel  in  the  form  of  a  tube  bulging  on  one 
surface  thereof.  The  evaporator  is  characterized  in 
that  the  freezer  evaporator  portion  is  to  be  posi- 

io  tioned  with  its  refrigerant  channel  portion  facing 
outwardly  of  the  freezer  compartment,  the  connect- 
ing  portion  being  twisted  at  an  intermediate  part  of 
its  height  to  position  the  storage  evaporator  portion 
with  its  refrigerant  channel  portion  facing  outwardly 

75  of  the  storage  compartment. 
According  to  the  present  invention,  the  freezer 

evaporator  portion,  the  storage  evaporator  portion 
and  the  connecting  portion  of  the  evaporator  is 
formed  by  a  sheet  of  roll-bonded  material  having  a 

20  tube  portion  bulged  on  one  surface  thereof.  Never- 
theless,  the  refrigerant  channel  portions  of  the 
freezer  and  storage  evaporator  protions  can  both 
be  arranged  as  faced  outward,  with  the  flat  surface 
of  the  evaporator  positioned  inside  the  storage 

25  compartment.  In  the  case  where  the  evaporator  is 
visible  directly  from  inside  the  storage  compart- 
ment,  the  evaporator  appears  flat  and  neat  because 
of  the  absence  of  the  bulged  refrigerant  channel 
portion.  Alternatively  when  the  evaporator  is  dis- 

30  posed  on  the  rear  side  of  the  storage  compartment 
rear  wall  and  made  invisible  from  inside  the  com- 
partment,  the  flat  surface  of  the  evaporator  portion 
is  in  contact  with  the  rear  suface  of  the  storage 
compartment  rear  wall.  This  gives  a  greatly  in- 

35  creased  contact  area  to  the  evaporator  portion  to 
achieve  a  remardably  improved  efficiency. 

The  present  invention  will  be  described  in 
greater  detail  with  reference  to  the  accompanying 
drawings. 

40  FIG.  1  is  a  sectional  view  schematically  showing 
a  refrigerator  having  an  evaporator  embodying 
the  invention; 
FIG.  2  is  a  perspective  view  of  the  evaporator; 
FIG.  3  is  a  plan  view  in  development  of  the 

45  evaporator; 
FIG.  4  is  a  fragmentary  enlarged  plan  view  of 
the  evaporator  of  FIG.  3; 
FIG.  5  is  a  view  in  section  taken  along  the  line 
V-V  in  FIG.  4;  and 

50  FIG.  6  is  a  plan  view  in  development  showing 
another  evaporator  embodying  the  invention. 
Throughout  the  drawings,  like  parts  are  des- 

ignated  by  like  reference  numerals. 
With  reference  to  FIGS.  1  and  2,  a  refrigerator 

55  has  a  freezer  compartment  1  and  a  storage  com- 
partment  2  under  the  compartment  1  . 

The  refrigerator  has  an  evaporator  embodying 
the  invention  and  comprising  an  evaporator  portion 

2 



3 EP  0  464  711  A1 4 

11  for  the  freezer  compartment  1,  an  evaporator 
portion  12  for  the  storage  compartment  2,  and  a 
connecting  portion  13  interconnecting  the  two  por- 
tions.  The  evaporator  is  formed  by  a  sheet  of  roll- 
bonded  material  10  having  a  continuous  refrigerant 
channel  14  in  the  form  of  a  tube  bulged  on  one 
surface  of  the  material  as  seen  in  FIG.  3. 

The  evaporator  portion  1  1  for  the  freezer  com- 
partment  1  is  channel-shaped  when  seen  from  one 
side  and  provided  on  the  bottom  side,  rear  side 
and  upper  side  of  the  compartment  1.  The  evap- 
orator  portion  12  for  the  storage  compartment  2  is 
in  the  form  of  a  flat  plate  and  disposed  on  the  rear 
side  of  the  rear  wall  2a  of  the  storage  compartment 
2.  The  connecting  portion  13  interconnecting  the 
two  evaporator  portions  11,  12  is  in  the  form  of  a 
strip. 

With  the  present  embodiment,  the  sheet  of  roll- 
bonded  material  10  having  the  bulged  tubular  re- 
frigerant  channel  14  protuberant  on  one  surface 
thereof  is  formed,  in  the  portion  thereof  having  no 
refrigerant  channel  and  closer  to  its  one  end  than 
the  central  portion  thereof,  with  two  cutouts  3,  3 
opposed  to  each  other  and  L-shaped  and  inverted 
L-shaped,  respectively,  when  seen  from  above. 
The  cutouts  3,  3  have  respective  long  slit  portions 
extending  approximately  in  parallel  to  each  other 
and  respective  short  slit  portions  extending  outward 
away  from  each  other.  When  thus  cut  out.the  freez- 
er  evaporator  portion  11,  the  storage  evaporator 
portion  12  and  the  striplike  connecting  portion  13 
interconnecting  the  portions  11,  12  are  formed  at 
the  same  time. 

The  refrigerant  channel  portion  14a  of  the 
freezer  evaporator  portion  11  and  the  refrigerant 
channel  portion  14b  of  the  storage  evaporator  por- 
tion  12  are  held  in  communication  with  each  other 
by  forward  and  return  refrigerant  channel  portions 
14c,  14d  of  the  connecting  portion  12.  A  refrigerant 
supply  tube  15  and  a  refrigerant  discharge  tube  16 
are  connected  to  the  respective  ends  of  the  chan- 
nel  portion  1  4a  of  the  freezer  evaporator  portion  1  1  . 

The  roll-bonded  sheet  10  is  bent  to  form  the 
freezer  evaporator  portion  11  which  is  channel- 
shaped  when  seen  from  one  side,  with  its  channel 
portion  14a  facing  outward.  The  striplike  connecting 
portion  13  is  then  folded  over  rearwardly  down- 
ward,  and  at  an  intermediate  part  13a  of  its  height, 
the  connecting  portion  13  is  twisted  through  180 
degrees  within  a  horizontal  plane,  whereby  the 
refrigerant  channel  portion  14b  of  the  storage  evap- 
orator  portion  12  is  turned  over  and  caused  to  face 
outwardly  of  the  storage  compartment  2  when  the 
evaporator  portion  12  is  installed  in  place. 

In  this  way,  the  bulged  tubular  channel  portions 
14a,  14b  of  the  freezer  and  storage  evaporator 
portions  11,  12  can  be  both  arranged  as  faced 
outward  by  twisting  the  striplike  connecting  portion 

13.  Consequently,  the  flat  surface  of  the  evaporator 
portion  12  can  be  held  in  contact  with  the  rear 
surface  of  the  rear  wall  2a  of  the  storage  compart- 
ment  2.  This  increases  the  area  of  contact  between 

5  the  rear  wall  2a  and  the  evaporator  portion  12  to 
achieve  a  greatly  increased  efficiency. 

The  intermediate  part  13a  of  the  connecting 
portion  13  to  be  twisted  has  opposite  side  edges 
which  are  preferably  tapered  as  seen  in  FIG.  4, 

io  because  when  the  intermediate  part  13a  is  thus 
tapered  and  then  twisted  through  180  degrees  with- 
in  a  horizontal  plane,  the  forward  and  return  chan- 
nel  portions  14c,  14d  will  not  be  easily  folded  in  a 
collaped  fashion  but  are  more  likely  to  remain 

is  unblocked. 
With  reference  to  FIG.  4,  suppose  the  inter- 

mediate  part  13a  to  be  twisted  has  a  length  L,  and 
the  larger  width  of  the  intermediate  part  13a  is  W. 
When  the  intermediate  part  13a  is  150  to  300  mm 

20  in  length  L  and  30  to  60  mm  in  width  W,  the 
effective  taper  of  the  intermediate  part  13a  is 
1.5/100  to  5/100.  If  the  taper  of  the  intermediate 
part  13a  is  in  this  range,  the  forward  and  return 
channel  portions  14c  and  14d  remain  unblocked 

25  when  the  intermediate  portion  13  is  twisted. 
With  reference  to  FIG.  5,  the  roll-bonded  ma- 

terial  10  for  forming  the  evaporator  is  prepared 
from  a  pair  of  upper  and  lower  aluminum  sheets 
17,  18  one  of  which  bears  a  required  pattern  of 

30  adhesion  preventing  agent  printed  on  its  inner  sur- 
face,  by  bonding  the  two  sheets  to  each  other 
under  pressure  and  introducing  a  pressure  fluid 
into  the  nonbonded  portion  to  bulge  this  portion  in 
the  form  of  a  tube  and  form  the  continuous  refriger- 

35  ant  channel  14. 
FIG.  6  shows  another  embodiment  of  the 

present  invention  which  differs  from  the  above  em- 
bodiment  in  the  pattern  of  refrigerant  channel  14  of 
the  roll-bonded  material  10  for  forming  the  evap- 

40  orator.  More  specifically,  the  pattern  of  the  bulged 
tubular  refrigerant  channel  14  of  the  second  em- 
bodiment  is  such  that  the  refrigerant  flows  from  the 
channel  portion  14a  of  the  freezer  evaporator  por- 
tion  11  to  the  channel  portion  14b  of  the  storage 

45  evaporator  portion  12  through  a  single  forward  re- 
frigerant  channel  portion  14c  of  the  connecting 
portion  13  therebetween.  A  refrigerant  supply  tube 
15  is  connected  to  one  of  the  channel  14,  i.e.,  to 
the  outer  end  of  the  channel  portion  14a  of  the 

50  freezer  evaporator  portion  11,  and  a  refrigerant 
discharge  tube  16  is  connected  to  the  other  end  of 
the  channel  14,  i.e.,  to  the  outer  end  of  the  channel 
portion  14b  of  the  storage  evaporator  portion  12. 

According  to  the  embodiments  descirbed,  the 
55  freezer  evaporator  portion  11  of  the  evaporator  is 

channel-shaped  when  seen  sidewise  and  disposed 
on  the  bottom  side,  rear  side  and  upper  side  of  the 
freezer  compartment  1,  but  the  freezer  evaporator 
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portion  1  1  may  be  provided  at  least  on  the  bottom 
side  of  the  freezer  compartment  1  . 

Although  not  shown,  the  storage  evaporator 
portion  12  of  the  evaporator  of  the  present  inven- 
tion  is  provided  alternatively  inside  the  storage 
compartment  and  made  directly  visible.  Even  in 
this  case,  the  flat  side  of  the  evaporator  portion  12 
is  positioned  inside  the  storage  compartment  ac- 
cording  to  the  present  invention.  The  evaporator 
portion  12  therefore  will  not  appear  unsightly. 

3.  An  evaporator  as  claimed  in  claim  1,  char- 
acterized  in  that  the  intermediate  part  (13a)  of 
the  connecting  portion  (13)  to  be  twisted  has 
tapered  opposite  side  edges  when  seen  from 

5  above. 

4.  An  evaporator  as  claimed  in  claim  3,  char- 
acterized  in  that  the  intermediate  part  of  the 
connecting  portion  (13)  is  150  to  300  mm  in 

io  length  and  30  to  60  mm  in  the  larger  width  and 
has  an  effective  taper  of  1,5/100  to  5/100. 

Claims 

1.  An  evaporator  for  use  in  a  refrigerator  having  a 
freezer  compartment  (1)  and  a  storage  com-  is 
partment  (2)  under  the  freezer  compartment, 
the  evaporator  comprising  a  freezer  evaporator 
portion  (11)  positionable  at  least  on  the  bottom 
side  of  the  freezer  compartment,  a  storage 
evaporator  portion  (12)  positionable  on  the  rear  20 
side  of  the  storage  compartment  and  a  striplike 
connecting  portion  (13)  interconnecting  the  two 
evaporator  portions,  the  freezer  and  storage 
evaporator  portions  and  the  connecting  portion 
being  formed  by  a  sheet  of  roll-bonded  ma-  25 
terial  having  a  continuous  refrigerant  channel  in 
the  form  of  a  tube  bulging  on  one  surface 
thereof,  characterized  in  that  the  freezer 
evaporator  portion  (11)  is  positionable  with  its 
refrigerant  channel  portion  facing  outwardly  of  30 
the  freezer  compartment  (1),  the  connecting 
portion  (13)  being  twisted  at  an  intermediate 
part  of  its  height  to  position  the  storage  evap- 
orator  portion  with  its  refrigerant  channel  por- 
tion  facing  outwardly  of  the  storage  compart-  35 
ment. 

2.  An  evaporator  as  claimed  in  claim  1,  char- 
acterized  in  that  the  sheet  of  roll-bonded  ma- 
terial  is  formed,  in  the  portion  thereof  having  40 
no  refrigerant  channel  and  closer  to  its  one 
end  than  the  central  portion  thereof,  with 
cutouts  (3)  opposed  to  each  other  and  L- 
shaped  and  inverted  L-shaped  respectively 
when  seen  from  above  to  thereby  provide  the  45 
freezer  evaporator  portion  (11),  the  storage 
evaporator  portion  (12)  and  the  striplike  con- 
necting  portion  (13)  interconnecting  the  two 
evaporator  portions,  the  freezer  evaporator  por- 
tion  of  the  roll-bonded  sheet  being  bent  to  a  50 
channel  shape  when  seen  sidewise  so  as  to  be 
positioned  on  the  bottom  side,  rear  side  and 
upper  side  of  the  freezer  compartment,  the 
connecting  portion  being  folded  over  rearwar- 
dly  downward  and  twisted  through  180  de-  55 
grees  within  a  horizontal  plane  at  the  inter- 
mediate  part  of  its  height. 
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