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©  Refrigerated  display  cabinet. 

©  In  a  refrigerated  display  cabinet  having  shelves 
for  goods  (20)  arranged  above  each  other  on  a  rear 
wall  (24)  of  the  cabinet,  the  goods  being  cooled 
partly  by  air  of  freezing  temperature  entering  the 
spaces  between  the  shelves  through  openings  (60) 
in  the  rear  wall  (24)  and  partly  by  a  front  air  curtain 
(52)  of  freezing  temperature,  means  are  arranged  to 
heat  the  air  admitted  through  the  openings  (60).  The 
means  to  heat  the  air  can  be  constituted  of  an 
electric  heating  cable  (30)  arranged  in  the  rear  wall 
(24)  or  of  fluorescent  tubes  (68)  located  below  the 
shelves,  the  heating  cable  (30)  being  able  to  heat 
the  air  in  the  night  and  the  fluorescent  tubes  (68) 
being  able  to  heat  the  air  in  the  daytime. 
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Refrigerated  display  cabinet 

The  invention  refers  to  a  refrigerated  display  cabinet 
showing  a  substantially  vertical  rear  wall,  a  plurality 
of  shelves  for  goods  arranged  above  each  other 
along  the  wall,  a  first  air  duct  extending  from  a  first 
place  at  the  front  edge  of  the  lowest  shelf,  in  sub-  5 
stantially  horizontal  direction  under  the  lowest  shelf, 
in  substantially  vertical  direction  behind  the  rear  wall 
and  in  substantially  horizontal  direction  above  the 
uppermost,  shelf  to  a  second  place  above  the  front 
edge  of  the  uppermost  shelf,  a  fan  to  circulate  air  w 
through  the  duct  to  the  second  place,  from  where 
the  air  moves  downwards  in  an  air  curtain  in  front  of 
the  front  edges  of  the  shelves  to  the  first  place,  a 
refrigerating  apparatus  to  cool  the  air  circulating 
through  the  duct  to  freezing  temperature,  and  open-  75 
ings  in  the-  rear  wall  to  bring  about  air  flows  from  the 
duct  through  the  spaces  formed  between  the 
shelves.  The  object  of  the  invention  is  to  bring  about 
a  temperature  of  all  the  goods  in  such  a  refrigerated 
display  cabinet,  which  temperature  is  as  close  as  20 
possible  to  the  freezing-point  of  the  goods  without 
the  goods  becoming  frozen.  For  meat  this  freezing- 
point  is  about  -2°  C.  This  object  is  attained  in  the 
refrigerated  display  cabinet  according  to  the  inven- 
tion  by  means  for  heating  said  air  flows  so  that  the  25 
goods  on  the  shelves  does  not  freeze.  By  the  means 
to  heat  the  air  flows,  which  have  freezing  tempera- 
ture  when  they  enter  the  spaces  between  the 
shelves  from  the  duct,  the  goods  at  the  rear  wall  is 
prevented  from  freezing.  The  goods  at  the  front  30 
edge  of  the  shelves,  which  goods  is  exposed  to  heat 
radiation  from  the  surroundings  in  front  of  the  cabi- 
net  and  to-  an  air  flow  which  has  been  heated  by  the 
goods  on  its  passage  through  the  spaces  between 
the  shelves,  is  prevented  from  becoming  too  warm  35 
by  the  air  curtain  which  has  freezing  temperature 
when  it  leaves  the  duct.  As  a  consequence  of  heat 
absorption  from  the  goods  the  temperature  of  the  air 
curtain  will  increase  during  its  movement  in  direction 
downwards,  goods  at  the  front  edge  of  shelves  lo-  40 
cated  at  a  lower  level  thereby  becoming  warmer 
than  goods  at  the  front  edge  of  shelves  located  at  a 
higher  level.  According  to  a  further  development  of 
the  invention  goods  at  the  front  edge  of  shelves 
located  at  a  lower  level  is  prevented  from  becoming  45 
too  warm  by  means  to  cause  greater  air  flows 
through  spaces  located  at  a  lower  level  than  through 
spaces  located  at  a  higher  level.  According  to  an- 
other  development  of  the  invention  the  means  to 
heat  the  air  flows  is  constituted  of  an  electric  heating  50 
cable  arranged  in  the  rear  wall  and  heating  a  metal 
sheet  forming  the  inner  wall  surface  of  the  cabinet. 
By  this  a  simple  device  to  heat  the  air  flows  is 
obtained.  According  to  a  further  development  of  the 
invention  the  means  to  heat  the  air  flows  is  in 

addition  constituted  of  electric  fluorescent  tubes  ar- 
ranged  in  the  spaces  and  simultaneously  illuminating 
the  goods,  means  being  arranged  to  activate  the 
fluorescent  tubes  in  the  daytime  and  the  heating 
cable  in  the  night.  By  this  one  obtains  in  the  daytime 
illumination  of  the  goods  and  heating  of  the  air  flows 
simultaneously  by  the  same  means,  i.e.  by  the  flu- 
orescent  tubes.  In  the  night,  the  heating  cable  heats 
the  air  flows  instead  of  the  fluorescent  tubes.  An 
embodiment  of  a  refrigerated  display  cabinet  accord- 
ing  to  the  invention  will  be  described  below  with 
reference  to  the  attached  drawings,  where  Fig.  1 
shows  a  vertical  sectioned  view  of  the  cabinet  and 
Fig.  2  shows  a  sectional  view  according  to  the  mark- 
ing  II  -  II  in  Fig.  1.  By  10  is  designated  a  refrigerated 
display  cabinet  showing  a  plurality  of  heat  insulating 
shelves  12,  14,  16  and  18  for  offering  goods  which  is 
available  through  an  opening  22  of  the  cabinet.  The 
three  upper  shelves  14,  16  and  18  are  fastened  to  a 
rear  wall  24  constituted  of  a  metal  sheet  26  and  a 
heat  insulating  sheet  28  located  behind  the  metal 
sheet.  An  electrically  heatable  cable  30  is  located 
between  the  sheets  26  and  28,  the  cable  30  heating 
the  sheet  26.  A  horizontal  heat  insulating  sheet  32  is 
connected  to  the  upper  end  of  the  sheet  28.  The 
shelf  12,  the  sheet  28  and  the  sheet  32  are  sur- 
rounded  by  a  heat  insulating  intermediate  wall  34 
with  an  intermediate  air  duct  36  extending  from  a 
place  38  at  the  lower  front  end  of  the  cabinet  to  a 
place  40  at  the  upper  end  of  the  cabinet.  The 
intermediate  wall  34  is  in  its  turn  surrounded  by  an 
outer  wall  42  with  an  intermediate  air  duct  44  ex- 
tending  from  a  place  46  at  the  lower  front  end  of  the 
cabinet  to  a  place  48  at  the  upper  front  end  of  the 
cabinet.  A  fan  50  is  arranged  to  circulate  air  through 
the  duct  36  from  the  place  38  to  the  place  40,  from 
where  the  air  moves  in  a  curtain  52  in  front  of  the 
front  edges  of  the  shelves  downwards  to  the  place 
38.  A  fan  54  is  arranged  to  circulate  uncooled  air 
through  the  duct  44  from  the  place  46  to  the  place 
48,  from  where  the  air  moves  in  a  curtain  56  outside 
the  curtain  52  downwards  to  the  place  46.  The  air  in 
the  duct  36  is  cooled  by  a  refrigerating  apparatus  58 
cooling  the  air  to  freezing  temperature,  i.e.  to  a 
temperature  below  the  temperature  at  which  the 
goods  freezes.  The  air  still  has  freezing  temperature 
when  it  passes  the  place  40.  Measured  air  and 
goods  temperatures  in  different  places  of  the  cabinet 
are  noted  directly  in  the  figure.  Openings  60  are 
arranged  in  the  rear  wall  24  to  let  air  of  freezing 
temperature  into  the  spaces  62,  64  and  66  between 
the  four  lowest  shelves  12,  14,  16  and  18.  The 
openings  60  are  such,  that  the  air  flow  becomes 
greatest  through  the  space  62,  smaller  through  the 
space  64  and  smallest  through  the  space  66.  The 
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sheet  26  heats  the  air  flows  when  they  enter  the 
spaces  62,  64  and  66,  so  that  the  goods  adjacent  to 
he  wall  24  does  not  freeze.  With  a  sheet  26  of  the 
leight  of  1,4  metres  between  the  sheet  32  and  the 
shelf  12  and  a  width  of  2,7  metres  (=  the  inner  5 
width  of  the  cabinet),  the  even  temperature  distribu- 
ion  in  the  goods  has  according  to  the  invention 
seen  obtained  at  a  power  of  the  heating  cable  30  of 
otally  170  watt.  The  air  flows  can  also  be  heated  by 
jlectrical  fluorescent  tubes  68  simultaneously  illu-  w 
Tiinating  the  goods.  The  tubes  68  are  located  so 
;lose  to  the  wall  26  that  the  goods  adjacent  to  this 
wall  does  not  freeze.  A  timer  70  can  be  provided  to 
activate  the  heating  cable  30  in  the  night  via  electric 
wires  72  and  activate  the  tubes  68  in  the  daytime  via  is 
slectric  wires  74,  so  that  the  air  flows  in  the  night  are 
leated  solely  by  the  heating  cable  and  in  the  day- 
iime  solely  by  the  fluorescent  tubes.  The  heating  of 
ihe  air  flows  through  the  spaces  62,  64  and  66  can 
alternatively  by  achieved  by  arranging  ducts  to  con-  20 
duct  air  of  ambient  temperature  through  the  wall  24. 
The  uncooled  air  curtain  56,  which  is  located  outside 
the  cold  air  curtain  52,  protects  the  cold  air  curtain 
from  being  mixed  with  ambient  air.  The  curtains  52 
and  56  are  formed  by  guide  vanes  or  so-called  25 
honeycomb  cells  76,  the  object  of  which  being  to 
bring  about  a  laminar  flow  in  the  curtains,  this  also  in 
order  to  decrease  the  mixing-in  of  ambient  air  into 
the  curtains.  Such  honeycomb  cells  and  air  curtain 
arrangements  are  known  per  se  through  e.g.  U.S.  30 
patent  No.  3,256,799. 

hrough  spaces  located  at  a  lower  level  tnan 
hrough  spaces  located  at  a  higher  level.  3.  Refrig- 
erated  display  cabinet  according  to  claim  2,  char- 
acterized  in  that  the  means  to  heat  the  air  flows  is 
instituted  of  an  electric  heating  cable  (30)  ar- 
anged  in  the  rear  wall  (24)  and  heating  a  metal 
sheet  (26)  forming  the  inner  wall  surface  of  the 
:abinet.  4.  Refrigerated  display  cabinet  according 
0  claim  3,  characterized  in  that  the  means  to 
leaf  the  air  flows  is  in  addition  constituted  of  elec- 
ric  fluorescent  tubes  (68)  arranged  in  the  spaces 
62,64,66)  and  simultaneously  illuminating  the 
goods  (20),  means  (70)  being  arranged  to  activate 
:he  fluorescent  tubes  (68)  in  the  daytime  and  the 
leating  cable  (30)  in  the  night. 

Claims 
1.  Refrigerated  display  cabinet  (10)  showing  a  sub-  35 
stantially  vertical  rear  wall  (24),  a  plurality  of 
shelves  (12,14,16,18)  for  goods  (20)  arranged 
above  each  other  along  the  wall,  a  first  air  duct  (36) 
extending  from  a  first  place  (38)  at  the  front  edge 
of  the  lowest  shelf  (12),  in  substantially  horizontal  40 
direction  under  the  lowest  shelf,  in  substantially 
vertical  direction  behind  the  rear  wall  and  in  sub- 
stantially  horizontal  direction  above  the  uppermost 
shelf  to  a  second  place  (40)  above  the  front  edge 
of  the  uppermost  shelf  (18),  a  fan  (50)  to  circulate  45 
air  through  the  duct  (36)  to  the  second  place  (40), 
from  where  the  air  moves  downwards  in  an  air 
curtain  (52)  in  front  of  the  front  edges  of  the 
shelves  to  the  first  place  (38),  a  refrigerating  ap- 
paratus  (58)  to  cool  the  air  circulating  through  the  50 
duct  (36)  to  freezing  temperature,  and  openings 
(60)  in  the  rear  wall  (24)  to  bring  about  air  flows 
from  the  duct  through  the  spaces  (62,64,66)  formed 
between  the  shelves,  characterized  by  means 
(30;68)  for  heating  said  air  flows  so  that  the  goods  55 
(20)  on  the  shelves  does  not  freeze.  2.  Refrigerated 
display  cabinet  according  to  claim  1,  character- 
ized  by  means  (60)  to  cause  greater  air  flows 
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